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BlueXP #ERMEF EREA o

NetApp BlueXP 748

PRAEABIAGEREE » "NetApp BluexXP 748" AREFHEZPIRMUBENCIEELTRUGIEINGE o [RTLIEERR
A BRI o ~ F AR R RTINS 8 « Wb RE{CEH o BlueXP DERERMR AR R A BRI
IBIERIVER « LUHRREBIE « BIEEA « FEARBRER « LHHERRENMNEERRHERET

Al AR T =
AR A R ~ ERE NI =EEIR .
* JupyterLab T {E& R —IEHEET TE « Eim 2 S EAProtopia’®E A - &2 EHAE AN KubernetesfINetApp

DataOps Toolkiti#{T17:8 o

* Kubernetes LRVt KB T (EimES BProtopias®E) ~ EfFEFINetApp DataOps Toolkit for Kubernetes
FrisARv & Volume ©

* f£ANVIDIA Triton Inference Server#{T{ERSRIIEER T1E ~ EAE R Kubernetes#INetApp DataOps
Toolkiti1 1758 ° TERREN Triton#EETAPIZ A ~ FILiEProtopialR AERAEMA « UIERISARRERNT
AIERISLNBEEMAENERREK « LTEREEARESEEIRNIKEER « BXEEEEERIMEIEE
AR ERRY R 2R o tNRFERProtopiald ~ B ATER SR BRI BHESEEFENER TE(ELEE
TERAR ©
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Kubernetes 1.21.6
NetApp Astra Trident SCSISEENFZT, 22.01.0

Rt KubernetesfINetApp DataOps TEEF 2.3.0
NVIDIA Triton InferencefRliR23 21.11-py3.
AlFRZRE

ZI:ED nﬁﬁﬁnm%ﬁnﬂﬁﬁﬁﬁglﬂz °
FoRIEE
BEERITAEMFARM T - KN BLENRTE T ITA « AFEFELinuxZ{MacOS FE 1 :

* Kubectl (Z2E#&FEERAEKubernetess& &)
o IERI IR B LA EARREEE T RIS AR o

* A KubernetesfINetApp DataOps TEE Y
o MBI UK B EEIE T "E SR o

ZH1-JupyterLabRIFEE
1. Al / MLIEER T & & E I Kubernetesap & 2EfT o

$ kubectl create namespace inference
namespace/inference created

2. {FFNetApp DataOps Toolkit?REC EFRFEHIRE « UHFEETEEDRITHERER o

$ 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. fEFNetApp DataOps ToolkitZEIZFHBIJupyterLab T{F& o {EFA -mount-PVC'] EIENR#EEH _E—F BT
MBHITREE o B T-nvidia-GPU. 18 » fREERNVIDIA GPUDER/E TIEE o

ELLTEAID ~ FEMHIEE THEER) ZEEE JupyterLabT{FEA2S ~ Y [homeljovyan/data) ©
fEAEAIProject Jupyter ContainerBf&BF « [/homel/jovyan) G EETAJupyterLabMER N EFHIERE B
£ o
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$ 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. £/ Tcreate jupyterlab) <L EIHPISENURLZEEJupyterLabTE&E - Bl B ARBEI TFENFE
HEFR& o
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> 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. ‘RO E/E B B IRV ERCA ©

~ 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. FEBRAPIAREIZICHS o T EPIFTRBIER R FIATHEER (S -
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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

- 1R Protopia’E A H#TIE ELRIHEENMZIURS  Protopia EIZEIE R &1F « RILFEEARABIM ~ LARTELSE
TR SREE 2 o U T EEAIRETFTIE Protopia’B/ATHAER ~ SR RIE A AR HEERTZ TS -



& 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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ZZ{5]2 : Kubernetes_E Rt ZRHEER

1. Al / ML T & &3 T Kubernetesin 4 22 o

$ kubectl create namespace inference
namespace/inference created

2. fEFANetApp DataOps Toolkit?RECEF IR E « UIHEFEEEEPRITHENER -

3.

14

$ 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'.

TERFFEHR & PIR A EHITHEIRER] -

BZEHEARERBAZPVC - MRENEN BRIEEFEESIHEENMMURHETS « FIUNetApp
StorageGRID IhBE&EBAmazon S3 « EHELEILUERA "NetApp DataOps Toolkit S3 Data MoverIfEE" o B—7F@
RIEEM A RE T JupyterLab TE& A% EBJupyterLabE /T E EEEZE ~ 10 1 —BEIR P ER3ESFt
ZZ5]1—JupyterLabRIBEEHELT o |

7L RHEER T 1R 7 Kubernetes TF o THSAIBR TR BIEAIERZEMNBIHIHEE TIF o T FSE—4EIR
BRNSERR G LITHEER - TRIEEZEEFEE SRR Astdout ©


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. WESTHEER TIFERThSTA ©

"--dataset",
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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

6. TEHEEN T {E-RINAProtopia’E?s o ISR ATEASH TRk 88 E 2 M aYProtopiad ~ X EIEHIZHIE Protopia’E &Y
ERZRGNFEIST o T3 EHIEERER0.88VAIphalE g ProtopiatE iR IR « M8 I A2 HIRYHE R HEER
T1F o It TEZLERProtopialRA ~ BH—BFGTHNBERGEITIEE - ARBHEEREISES
Astdout ©

HFIEAE UL ER L EVISAlphafE ~ ©#50.05+0.120.2+04 0.6+ 0.8~ 0.95%0.95 G/ UEFEIER
" THEERAERERE LS o
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$ 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. WESTHEER TIFERTHSTA ©



$ 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

ZZ3-NVIDIA Triton Inference Server

1. BAl / ML T & &3 T Kubernetesin 4 22 o

$ kubectl create namespace inference

namespace/inference created

2. f£FANetApp DataOps Toolkit?RECEFAEHIEE ~ LUEZANVIDIA Triton Inference ServerfItRBUH#TZE o

$ 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. SRR RETFTE P ROFFFEILERE L "8 T0" NVIDIA Triton Inferencefal RS th AEH RIS BE o

BEZEHEUREREAZEPVC - BN ERE JupyterLab TIEE ~ A% BB JupyterLab4BE& /T L8
FEZE W T PP ER3ESFRZEFI1—-JupyterLabBIPE TR HEER © |

4. {FANetApp DataOps ToolkitZBEFHINVIDIA Triton Inference Server#HifT{ERE o
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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. {EATritonFl P inSDKEITHEEN TE o T5Pythonf2 TN HEHE SR A8 Triton PythonFHFIHSDK ~ #t ¥ mE{&:RI{E
FRZFIATHEET T1F o LEEEHIZ LMY Triton API ~ MEEARBRUMBE o SR Triton InferencefAiRZZEUNEIE
K~ BREiEE « SRR  MAAPIGERN—ID o

# 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.
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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’R A iE EEAHEEITZ NS o SR LUK B B ProtopiafigProtopialE A MIE AR A EIET
RBIRREFAESEATRENEE Z A o WU T EE6 8L R B S5HEERIPythonf2TUEE BRI
T Protopia’E/AINEE °

#AER ~ Protopial B A S EREME « ABBFIEETriton API © FELE « REMIB R GET SRER A
75 - ARG EEBMEREE - KTERRERAREEERERARESE « BE2EETEEIMEE
BRI LUEITHERREREA - RREBProtopialE’d « MEZEAHREHEREERENBER TEFEE
TR ©



# 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),

1)
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1. FHEEZETAEN -

python3 -m pip install netapp-dataops-traditional

2. EERIEE

netapp dataops cli.py config
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LIEETE "NVIDIANGC" ~ 52 T FER -

1. FEINGC

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

2. FEATESEERE

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

3. fEAARENGC CLIMHAER ~ ABEHITE S c MATIE< « WELRRTREHALHAPIZHE °

ngc config set

EAIELInUXBUMEXE R ~ 551E:h "TRIgEE" ©
NVIDIA Rivaf@fk2s : XEFLER DT
LAEETE "NVIDIA Riva" ~ e T3S ER -

1. #ENGC T & Rivatg o

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

2. ¥1%8{ERivazgE (‘Riva_init.sh’) o
3. Bi#ERivafaikes ( MRiva_start.sh] ) o
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4. EEhRivaFF s ('Riva_start_client.sh’) o
5. #ERivaA PR « REFHRIERENXE ("FFmpeg")

apt-get install ffmpeg

6. ExEh "Jupyter" {EIARES :

7. #117Riva Inference Pipeline Notebook ©
NVIDIA TAOTREM | ZIEHFLER DM
EERENVIDIATAOTRESM ~ sA5eM TR |
1. ZEEWRE "EHHMEIRE BARTAOTAEEH °
2. RE WENEMH" o

3. FEhhr IR MR ERRR

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

4. BkEh "Jupyter" {EIARES :
5. BITTAOMAECBLERS o
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LUMRER "TAOT EEH1E4E © Riva" ~ SER N3P ER ©
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2. BB TAORRIE B ZIRIvalE R B EE o
3. Bi#ERivafaikes ( MRiva_start.sh] ) o
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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
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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 terminology.

For more information on the TAQ Toolkit, please visit here.

VISION Al CONVERSATIONAL Al

TAO
o). BX
S TAOUI*

r—f
Pre-traned
models

TAO TOOLKIT**

Jupyter Notebooks

Data Prep & Augmentation Train

CUDA-X

—

TRAINING PLATFORMS INFERENCE PLATFORMS

CH ) O)el &

Waorkstation DGX Cloud

Jatson T4

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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* NetApp DataOps Toolkitf#Z R 27T
https://www.netapp.com/pdf.html?item=/media/21480-SB-4111-1220-NA-Data-Science-Toolkit.pdf
* NetApp Al Control Planef&R 75 21

https://www.netapp.com/pdf.html?item=/media/6737-sb-4055.pdf
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RAPIDS and Others +
Dask + RAPIDS
@ Accelerated on single GPU Multi-GPU .
E NumPy -> cuPy On single Node (DGX) fé
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o Scikit-Learmn -> cuML
Q| Many maore ...
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more o
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Scikit-Learn -> Dask-ML
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Scale Out / Parallelize
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EERRNRTEAKSEE  F2RBEERE "Bl —EEXEe=E" ARTA TIITER

1. EEVENZEEER) (R4E[CPUIS TIFE[GPUENE,) B ~ FEEENT5ER -
a. FRIFEZEEAIZAEDS2v2 ( Magentpool) FTER=1EHEIZL) o
b. SREA%%E Tgpth) BEAEEE (GPUEREL) i T{EEIRLStandard NC6s_v3EE (&/D=1E&IE,

o

e

~—

Add node pool

Name Node count Node size

Standard_DS2_v2

Standard_NCés_v

2. BEBFRESENM107788 o STARE ~ #—T Connect to Cluster GE4REHEE) | ©

3. AEEREMETNSERE  ARTCHNAKRIRIE (FREBR/EB) LETIIER !
a. Kubernetesfp 5 TRER "HHH TS EEERRPATZHAYFREA"
b. Azure CLI ~ SN {4Frit ~ "Z&EAzure CLI"

4. BEEWNRIHRTINERERE  FRA TAZEA) LEAGIEER o

S. HUTTIIMESR< :

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

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

6. #iA [Azure CLI : kubecl Get nodes] ©
7. MNRFAAENMEEELER B BB BT ~ W FUEHIFTT ~ BICHSMEEREE B iAE I E LR T AIEIRIR

verronmartina@verron—-mac—8 ~ % kubectl get nodes

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

aks—gpupool-34613862-vmssBBE8808 Ready agent v1.1B.14
aks—gpupool-34613862-vmssBRE881 Ready agent v1.1B.1l4
aks—gpupool-346138562-—vmssBB0802 Ready agent vi.18.14
verronmartina@verron-mac—@8 ~ % I
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B HkF48E8Azure NetApp Files LU 1EFT
HEEITAzure NetApp Files ZIRBYFARRRLAEE A ~ 555 FIFER -
1. BIBZEAzure A QAL A B EHRARER o SHISHTEI A ERHER - TREZE—ERIER ~ fI80 Tpak

vhet] o

2. #—Tvnethy5a#E o

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

Dashboard >

Virtual networks = X
seanlucelive (Default Directory)
+ Add 132 Manageview ~» () Refresh | ExporttaCSV % Open query © Assign tags D reedback
Filter by name... . Subscription == AzureSub01 Resource group == all X Location == all X +? Add filter
Showing 1 to 5 of 5 records. No grouping ~ List view ~
E Name 1. Resource group Ty Location Ty Subscription T
E > aks-vnet-22885919 MC _sluce.rg_TridentDemo_eastus2 EastUs 2 AzureSub01 e

3. B—TFHER ~ ABR—TIRB LA+ FHEE o

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

Dashboard > Virtual networks > aks-vnet-22885919

¢.» aks-vnet-22885919 | Subnets X

Virtual network

2 Search (Ctrl+/) « ~+ Gateway subnet () Refresh 2 Manage users  [ii] Delste

3 Qverview

£ Search subnets

B Activity log
Ro Access control (IAM) Name Ty 1Pvd Ty IPv6E (many availab... T, Delegatedto T4 Security group Ty
¥ Tags aks-subnet 10.240.0.0/16 (65530 av... - E aks-agentpool-2288581... ==

ﬁ Diagnose and solve problems

Settings
"> Address space

# Connected devices

4. IRMEFEERATE « FIE0 Tanfsny ~ SA%B7E TSubnetZiky 1ZR8 FEEEX microsoft.Netapp/volumes'| ° 55
MEEEREMIEE o H—T FEEl °
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Add subnet X

Name *
[ ANF.sn |

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

D Add IPv6 address space (O

NAT gateway @

I None % ]

Network security group

I None v ]
Route table
I None v ]

SERVICE ENDPOINTS

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

Services (1)

0 selected v

SUBNET DELEGATION

Delegate subnet to a service O

| Microsoft.Netapp/volumes v

B ERHIEE DI AEAIERFEE - T EAKubernetesHIFEHIIEEEE (PVCS) £/ ° Azure NetApp
FilesTiE B2 Pt AERETIE B CIIHEIRREIMART » HltlJupyterEse BB - BMAARZZTNAESE o

IRFFERE R T AEAZEMHTERE - EAKRMRESTFHNFSSHIERF « Azure NetApp Files ZSEmBVE 28
R

* SBF A& AEHFEHSnapshot#gzs o
* EFAE M RKEERHHETFEEAzUre NetApp Files IHEEE L
* £Azure NetApp Files KEIER L HITIREE  FBEHAMFEES -

Peer aks vnetfllAzure NetApp Files vernet

EERER FMNERE R IREAZzUre NetApp Files the BERFAHE « BB THIFER ¢

48



1. EESHEAMTEA Virtual Networks (EHFAEER) | o

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

3. B—T T+ifigy o

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

S. ##—T TR

MBHAEN ~ F2RA "2 - @ENMPFERRREZRE" -
Z4ETrident
EEfEAHelmZE Trident ~ FASTH FFISH |

1. ZitHelm (WNEZRLEIET ~ sBiEsH "KIE") o
2. FE M RBRLETrident 20.01.1L28E12R, o

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

3. BBEHEFEA MidentZEEKy o

Scd trident-installer

4. & Ttridentctl] EHRE|ZR4 T$pathy FAIEEE o

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

5. 7EKubernetes (K8s) #=& EfEAHelm ("#RE")
a. ZEBEES Thelim) BEE o

Scd helm

b. Z2#ETrident ©

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

C. #&& Trident PodBYRREE ©

Skubectl -n trident get pods

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

R TEAzure NetApp Files AN BEMAER AR ENRF#FLER

a. 7 AzurefRFERA! o

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

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

LY TR

{

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

"name": "",

"password": "XXXXXXXXXXXXXKX.XXXXXXXXXXXXXX",

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

}

7. @i Tridentf&ifjsontE 2 ~ FIa1% 8 Tanf-backend.json)
8. ERERIFMIINF4REESS « 7€ lanf-backend.json) tEZEHIEE THIMREML
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"version": 1,

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

"location": "westeurope"

"serviceLevel": "Standard",

"virtualNetwork": "anf-vnet",

"subnet": "default",

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

"defaults": {

"exportRule": "0.0.0.0/0",

"size": "200Gi"

- BTSN

> (FIEEIDY e ZHIAzurezJRID ©

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

o TREHE) o GNEBRE E—F TAZESRTS) W@ o

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

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

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

. #irYaml ( lanf-storage - class.yaml) ) #EZ - LU EFLERIFIESR o
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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. BsE BB BRI HFER -

kubectl get sc azurenetappfiles

PROVISIOMER RECLATMPOLICY VOUHEBINDINGHODE ALLOWVOLUMEEXPANSION AGE

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

EAHeIm EB & L Fdask » WEEREIE
HEEAHemES & ERE BB IRIEEEINFENIdask ~ BT FHITER

1. Bz « URERFREINEER dask

kubectl create namespace rapids-dask

2. B —EPVCRFFRIERERIE !
a. I TFIYR FEABREERERUEILKAGRE

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

b. & YamitEZEER EKubernetes#& £ o
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kubectl -n rapids-dask apply -f <your yaml file>

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

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

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

cd helm-chart/rapidsai

b. B lvalues.yamll 182 ~ AEEAPVCEIEHIEE -

dask:

worker:

name: worker

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

jupyter:
name: jupyter

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

o BEMMEFENEER  AREMAHeIMEEAENR LEERA = AL (FEiFiAIdask
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https://github.com/rapidsai/helm-chart

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

M AEL 4R Azure NetApp Files

HUARFSE 4R o LLARIRTS %ﬁfﬁggﬁﬁé’%ﬁ%&E@/J\ﬁﬁ*ﬂ%*ﬂi‘néGPuﬁaﬁﬁé%i ~ REE
BEXEMGPUEINMERERNERREZEEBERER - RRERHENRIEE S FER R
M « MEERTAETZIHTWENEI L EHRERIIRFER

PR EHIRERIRTEER
EENREEURERNRISER « BTl TP
1. 7£ TVolumes (HitR&E) | BHEL - WBEARZE—TEEEBHRFERNMIRE - EEEEE R o

MFSv3 10.28.254 4. /norootfor Standard poolld
MFSv4.1 MNAS-T35a.docs.lab/for Premium. ---- S SR i
Resize |_
MNFSv4.1 MAS-T35a.docs. lab/krt Premium* ===
Edit Vza
MFSv3 10.28 254 4:/movemel Premium
Change pool o
MFSv3 10.28.254.4:/placeholds Premiurm Oalate ID_ v

2. 11 M@EERM RED « BERCERHREBENTEERM -
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Change pool X

Pools

pooll -~

poall

service level: Standard

pooll

service level: Standard

pool2

service level: Premium

pool3

service level: Standard

3. T M o

BEN AR REE
THFIRRI AR BB REE

* BEARFBEREERRINE [AREE B ERIERA - EEEAzures IR ERUABILINGE ~ 2R 4R
B+ ~ BRABUNMRI(ERS "EhAsE EHAERE BIARTS B AR o

* thig{HAzure CLI Volume PoolEFE &5 < "Volume PoolE 8 S 4" WU T 5&EF) :

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

mynewresourceid

* PowerShell "Set-AzNetAppFilesVolume Pool Cmdlet" #8 Azure NetApp Files —AESZEMNERM « 1T
BIFf

Set-AzNetAppFilesVolumePool

—-ResourceGroupName "MyRG"

—-AccountName "MyAnfAccount"

-PoolName "MyAnfPool"

-Name "MyAnfVolume"

-NewPoolResourcelId 7d6e4069-6c78-6c61l-7bf6-c60968e45fbf
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BRI B R IR AR R 7R
RARER REMRE G RpIZTUE
TRINEARZEILTERIZINENEE - FiEEETH OB EAzureNABREFIRERZ 2

EEWRETERS °

T2 EIZEHE Sk
dask cuML EEEMLIEGPULEE ~ sAfEA "CUMLIZTUE" 124t

fE A daskFEUKTRIL FEMLEHRITHAEE © 3HUGPUA
ERNSMEEEF  BEEEECPURIER L - AE50
M@ 100fZRYRENNZE « 3R EANetAppRIIIEERE
ERFINMLUER S « B1F%E  HEREREIFET

/

dask coudf CUDFEIZZEHMINGE « Al ZIEGPUNNEREERN ~ &
B af (ETL) - FINBRFRE « &t - E—24R
BB o OB AT "dASkEIRIZ T E" EEIEME
Fdask#cuDFBYERBNFE TN A 7% ©

MEBEMEE SciPKit2 B R+ BRI SRR T ER AR
B EASMETIA - B "TAE T A" A EECERRER
DER EE" A

HFIERAMESECEBRZREBMLERETIER - HP—S2ER TAKE) BBHE - 5—HMRARU T=
K1 A Tdasky EITHEIINGR - E—EFECI BRI AER AR « ISR E/E R BR 7T 5 ERIREE
3 o HFISEBNEE—EPECILER « LURTER TKF1 M Tdasks EfTHREUAIMRBIER o

Load Criteots— T~ TH&$E15K1 (HEEFE15K) ~ AEilsciE 2 BMBEBIRIER

B ERBEF YN A fE FIPandasfldask DataFramesiiCriteo Terabyte B} £ & A Clicksc##
Bitl o FARFIMKESER - IR EEREES » IEExchange REEHENEEE
RERZERINET « BRI ERENRERE °

FHAIUEClick LogsBRIEFH A E15KMERl  485145GB © 1EJupyterZ:2 B ERS CTer-andasRF-collated

%Syan PTG ER « SR —ERSAI5 « 0008 5N AKEFERHER - W EEscipit-iCiE FEEERIE
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%%time

import pandas as pd

import numpy as np

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

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

# total number of rows in dayl5 is 20B

# take 50M rows

Read data & display the following metrics:

1. Total number of rows per day

2. df loading time in the cluster

3. Train a random forest model

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

# take numerical columns

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

# split data into training and Y

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

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

from sklearn.ensemble import RandomForestClassifier

# Random Forest building parameters

# n streams = 8 # optimization

max depth = 10

n bins = 16

n trees = 10

rf model = RandomForestClassifier (max depth=max depth,

n estimators=n trees)

rf model.fit (df sliced, Y)

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

print (g.readline ())

# dataFrame processing for test data

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

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

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

# prediction & calculating error

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

from sklearn import metrics

# Model Accuracy

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

7EfdaskELAFE15K ~ Mill4Rdask cuMLEEH S R IERY

LA E—EiM AR ~ 7EPandasHE{ A Criteoid— T THEEE 15K ~ A% i4Escier-:21E
BRI R IR, o TEIEERHIE ~ FRFIERJASK couDF#I{TDataFrame® A ~ MifEdask cuML
FEIZRPEHE R RAREY o FRPILLES 7 BN 4RPF R SRR Z R " T5)II4REFRI LS o

criteo_dASk_RF.ipynb

AERUEHAEA Tumpy) ~ REt) RVBEH (dask) U » I FHIBHIRT :

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

Ef@hdask Client() ©

client = Client ()

MRECHRERTELER « KRB E TIEEIREBIIARES
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client

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

FHMNEERET « GRR MRS

Client Cluster

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

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

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

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

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

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

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

# Random Forest building parameters

n streams = 8 # optimization

max depth = 10

n bins = 16

n trees = 10

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

# Model prediction

pred df = cuml model.predict (gdf test)

# calculate accuracy

cu_score = cuml.metrics.accuracy score( test y, pred df )

R & TR M RIRE 2 dsask
o "dask D EITUHHZES" IR MHmAER, U BVEDRFEIER

* BEFNERREIFHFZEENIHFENNRS
c ERVESETEANECREERTEER
FEFMINFESIF « TEFERNASIETFER - EFFNATE « SHRED BRBEN TIERER « YURHITHE

RATHAERY TIFRTBERE - ERMNEMNF « ABRMBE=EIT(FEHR « FIUERAE=ZEATEER - ME&XAHE
EAESESRRTIEL AR I -

Bytesstored:8.66G8 Task Strea m — |2 8 O o

SO LUEZEDER TE ~ UZ A BEMEERITRRE « IR EERFERSER o 0 - TERERPEERIEE
REPSERMI TIERR c MITHINAEEE S ~ B AR DataFrameRIEVEFFEIR « AN AEMEEE R
BJ_Constrature RF% o K ZEBFRIEE/EDataFrame{EZ L « EACriteo ClickstitH—KERIAIAR/)\ (45GB
) KKe

60


https://docs.dask.org/en/latest/scheduling.html
https://docs.dask.org/en/latest/scheduling.html
https://docs.dask.org/en/latest/scheduling.html
https://docs.dask.org/en/latest/scheduling.html
https://docs.dask.org/en/latest/scheduling.html
https://docs.dask.org/en/latest/scheduling.html
https://docs.dask.org/en/latest/scheduling.html
https://docs.dask.org/en/latest/scheduling.html
https://docs.dask.org/en/latest/scheduling.html
https://docs.dask.org/en/latest/scheduling.html
https://docs.dask.org/en/latest/scheduling.html
https://docs.dask.org/en/latest/scheduling.html
https://docs.dask.org/en/latest/scheduling.html

i Status Workers Tasks System Profile Graph Inf

Bytes stored: 8.97 GB Task Streamn

Prng!.ss total: 1323, h\—mnnmry 21, prﬂl:sss! 1g: 37, waiting: 375, erred: 0

B 287 / 450
astype-repar... 288 /450

&E _ 147 /1177
_ 14777

a0 /64
len-aga o1
len-chunk-un. .. o/

alll kR ] EE 82
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B TRIEARIE] B85 AEE13 RN EIEMNIGR45GBHER - RE—RHELECHE « M [AR) 3£
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FIFBPrometheusfGrafana&siZdask K7
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NetApp * Microsoft * FMURRHEHEZAEFINVIDIARGE S ~ RRTAITE SR E RS « RILEENEE

£~ EIEREAMIERA ~ WAERERRIAUMLIEAE B L - BEERRBEEZIRRERIZRRM « oK%
BEERDIMBIESUAZLNE -
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"https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-solution-architectures"

* TridentFHERFS 2 -
° BJEATrident—E{E A Azure NetApp Files

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

* DASKFIZKR ©
o dask

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

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

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

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

° DAsk I EIT\E2 R
"https://docs.dask.org/en/latest/diagnostics-distributed.html"

s MLZRHBEIT A :
° TensorFlow : #BAKFIE ANBRRIGIEE 22T IE

"https://www.tensorflow.org/"
> Docker
"https://docs.docker.com”
o Kubernetes
"https://kubernetes.io/docs/home/"
o Kubeflow
"http://lwww.kubeflow.org/"
° JupyterEse B BRI RS

"http://www.jupyter.org/"
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TR-4896 : AzureBI D E=aI4R - 43 B (FRI-A RS ZegEt

NetApp Ronnen DarBYMuneer Ahmad#Verron Martina ~ RUN : Al
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A4 R A B E fth & 5T

1T Al CLI v2.2.25
RUN : Al Orchestration Kubernetesi& & FHrZx 1.0.109.
ERAE 0.21.2

NetApp Trident 20.01.1
2 3.0.00.0

AR (=R FIRUN : AIB 3 UE)I4R

ZEEF4RER BRI EARUN : Al OrchestratorsZ €& ~ UAIRER 1742 (=R E AN
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B EEM o MLIRASEIZTEHMEDR « B EZBNRET(E « ERINEFIRY « BHHIE
BNRAERIEEE - URBERKRBEESFEINEEEEAB o NetApp MLARZ$ZEH
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Add node pool

Name Node count Node size

Standard_D5S2_v2

Standard_NCés_v

() wEmEs-09E-

2. EBSTRE ~ ¥—TF TConnect to Cluster GEARERE) | - AEEGREMEUNSERE « ARARIRIE
(ERR BB ZRKubernetesip S FIT A o FFiEsh "L TR URBTHNIEERRETLE -

3. "EIEHAHIRIRHRZEEAzure CLI" o

4 BEUMOBHTIEERE  HABA TAZEAl  REBADHEY o

S. HUTTIIMER < -

az account set --subscription XXXXXXX—XXXX—XXXX—XXKXX—XXXXXXXXXKXXXXX

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

6. 7£Azure CLIFEIALLER S -

kubectl get nodes

@ NRE/NERE ERENL AT « AEHN B RE CERMETLERERRIRIE

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

NAME STATUS ROLES VERSION
aks—agentpool-34613062-vmss000000 Ready agent vli.18.14
aks—-agentpool-34613062-vmss000001 Ready agent v1l.18.14
aks-agentpool-34613062-vmss000002 Ready agent vl.18.14

aks—-gpupool-346130862-vmss000000 Ready agent vi.18.14
aks—-gpupool-34613062-vmss@00001 Ready agent v1.18.14
aks—-gpupool-34613062-vmss000002 Ready agent v1.18.14
verronmartina@verron-mac-8 ~ % §

B HkF43E8Azure NetApp Files LU 15
EEEIIAzure NetApp Files kB FAERRLUEEER ~ SRR TII—RYPERIR{E

1. BBEAzure A O FIE AN ER AR - SR AERAR - CRZBE—ERIE « FI1 : FIEEE
B9 ; #R— T ERERE R o
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Add subnet

MName *

AMNFsn

Subnet address range ™ O

10.0.0.0/24

[ ] Add IPv6 address space (@

NAT gateway (O

MNone

MNetwork security group

MNane

Route table

Mone

SERVICE ENDPOINTS

10.0.0.0 - 10.0.0.255 (251 + 5 Azure reserved addresses)

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

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

services (0

0 selected

SUBNET DELEGATION

Delegate subinet to a service &)

| Micrasoft. Metapp/volumes

RERUEE DEAAEREREE « T1EAKubernetesFRITEHIEEE S

FilesTiEEC &R AR IR FIE
ARFEERE RIIET

* IRAEREERIREBIEES °
* AREFEAERBAESEREETEAzure NetApp Files THEE&E L o
* TE£Azure NetApp Files KEHEE AT EEF « EEUSMBEEEE o

HER%EAzure NetApp Files

TR
%ot

FEIINFSHAIRE" o

FXAzure NetApp Files &7 ~ RN BAKBHFTIEITRTE "REAPT

(PVCS) f£H o Azure NetApp

SEMAS R & SRR R REIMIARTS « EsmEJupyterE L BB « EFRSBINAESESE
BEAZEHERME o ILThER T EEEEAzure NetApp Files B13F :

2 EAzure NetApp Files THEELL
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i ~ AT LB IR T Azure NetApp Files NFS Volume A ERABIFZ R « FA LA FE B TridentE1IVolume © 7£
eEZR ~ ERELE !

1. "EsEfAzure NetApp Files ZNetAppERHEFER (3EiBAzure Cloud Shell) "
2. "f£Azure NetApp Files R TEREEMNIBE R FEILIRA" ©
3 "REAEERM (RENFERME « RE4ATIBIZELELPremium) o

FAER4ERFAzure NetApp Files EHE LA RE ZE 1L
FE 2K ~ Azure NetApp Files :BRER 5L ER « iERE ERAE (vnet) BAZERAE (vnet) HE :

1. TEAzure A QAL TEIREVIS S 5 1RE ~ 8 A EHRAREE o
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Mz B{EI:REA

HEEELTE aks-vnet-name_to_anf
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wget

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

tar -xf trident-installer-21.01.1.tar.gz
3. BEREFEA MidentZsERER) o

cd trident-installer
4. % Ttridentctly BRENZRLMA $path) PHIB R

cp ./tridentctl /usr/local/bin

S. {FAHelImEK8sHFHE EZ 8 Trident :
a. FEREEAheimBEE

cd helm
b. Z#Trident o

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

C. LI—RGRIK8s 7 E B Trident PodRYAREE :

kubectl -n trident get pods

d. MRFIAEBIPodEBERENBIETHIT » BlE L& Trident ~ BRI UAEERRTBE -

2 Azure NetApp Files R~HETRYE Uik Bl (#7487
=

4+

+

R IEAzure NetApp Files FTeEERYRIREAHFLRR] « 55T FHIDER

1. aEEE% o

cd ~

2. 188 "HERFFE" Tane detection-SCNN-Horovod o
3. BE Ttrident/HEE) BF o
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cd ./lane-detection-SCNN-horovod/trident-config

4. 237 AzurefRFEREI (ARFEIREIZ TridenttlfEIEAAzure i@ A7ZEXAzure NetApp Files IEHBRELR) o

az ad sp create-for-rbac --name

A LH FEUN TR

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

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

"password": "XXXXXXXXXXXXKKX.XXXXXXXXXXXXXX",

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

S. ¥ Tridentfy M&lfjson) FEZ o
6. FRREFINIXF4REESS « % Tanf-backend.json]) #EZEFAYFRIES FHIREAL -

ki EE

sJEID 1&B9Azures TREIID

Tenantld B AzurefAEID (E—FAZESIRIEEHIL)
ClientID THERERNID (R E—PAZESIRISEH)
F B it THEEE (INE L—PAZBEEIRFENE L)
EERN TR
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"version": 1,

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

"location": "westeurope",

"servicelevel”": "Standard",

"virtualNetwork": "anf-vnet",

"subnet": "default",

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

"defaults": {

"exportRule": "0.0.0.0/0",

"size": "200Gi"

7. 35 TridentfEAzure NetApp Files TTrident) snaZERHET TX#8) %im - £ lanf-backend.json)
A4ERERE ~ WFFR -

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

8. BIf#EFRA

a. K8fE &AL AIEBIs EHFERWPVCSHKA BHIIEE o 15 RK8sEIL(#74ER) I
azurenetappfiless) ~ MAZ2HB8Azure NetApp Files - —3$E37H IE1%E1 ~ EATHER :

kubectl create -f anf-storage-class.yaml

b. EATIG<RERS BEIFFER

kubectl get sc azurenetappfiles

A H ARUN R

PROVISIONER RECLAIMPOLICY VOLUMEBINDINGMODE ALLOWVOLUMEEXPANSION AGE

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

BB L EBE K=& E Volume Snapshotitff

aa

YNRBERTATL LI EFERIVolume Snapshotyoff ~ IEEIIXHIT FIILBR « FEIREEBLETH :
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() ®BAKS 1.18.14 » BIR G R ESnapshoti s -

1. EA TS L% Snapshot BetaB A EXRA :

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. fEFAGItHUbIRHAY T sk Z28E SnapshotiZ 25

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. 228FEK8s lvolumesnapshotClass] : fE#217Volume SnapshotZ &j * i85 "Volume SnapshotiBHl|" 478
TE o B R Azure NetApp Files IHAEARZHIVolume Snapshotf&Hl « i fEFANetApp SnapshotifiizkiE
EIMLARZAEIE o #17 lvolumesnapshotClass NetApp-csitREBZER1 ~ Wi EHEATER
B9 TvolumesnapshotClass) ~ %40 :

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

B H RN R

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

4. FRTYSSHREREEEIIVolume SnapshotiEZs$87] :

kubectl get volumesnapshotclass

i FEY TR
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NAME DRIVER DELETIONPOLICY

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

1T . AlZedE

EELZERUN Al ~ 555e D8R ¢

1. "LEERUN : AIEERAKS E" o

2. gHiffapp.runai.ai ~ #—T [Create New Project (JRIIFhEZE) | - REFHDEA MNane detection (4R7E
Ef) EHE1EKSsEE FEBIIfmaZR « fEEA Runail  REIZEEZELTE - EEBERT ~ Bil6h

ZERHE & ERunae-lanefE 8l o

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

Over-quota for project

3. "ZEERUN : Al CLI" ©
4. fEiRiEH F ~ FRA TS S lane/E IR ATERHIT | Al project :

‘runai config project lane-detection’
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B FEYO TR

Project lane-detection has been set as default project

5 AHEZEHLZTR (U0 MNane detection) ) &EiZClusterRoleHCluster® 1 45 ~ FILER TRunae-lane
detection) A ZEREINTERARTEIRE ~ ELEMITHIEBREHIT Tvolumesnapshotl EZ :

a. AU TR ZER - BERSFE 'Runae-lanefgil ]

kubectl get namespaces

i FEY TR

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

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

6. A TS EClusterRole Mnetappsnapshot (netappsnapshot) - FIClusterss /7 46

€ Inetappsnapshot (netappsnapshot) )

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

TEIEETuSimple BERHE ~ ARUN © AIT{E
TEHAEEIETuSIimple BRHERRIZARUN © AITE2EAN - EhEIETIIFE ¢

1. BB W HEDockerfR %1% « RN REBEFEAIRADockerlR &g (B8] "muneer7589/download-
tuSimple : 1.01 ) ~ FFEIRULTER

a. IEFHER !

b. HifE Mane detection-SCNN-Horovod) EZEMEKIHEE :

cd ./lane-detection-SCNN-horovod/data
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C. X Touildy (EBE) Tlimages (&) Tshy (sh) Sheli5<HE ~ WiFDockerf#EFEEE AT o
B8N ~ #& Tmuneer7589) BV AKEBVHBREHEFEERE o Sl UEE ISR BN ERABAIZER (
Flgn T F#Eitusimples # 71.0J )

#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)}:${TAG}"
echo "Finished building image: "$IMAGE

# Push image

echo "Pushing image: "SIMAGE

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

echo "Finished pushing image: "S$IMAGE

d. YITIESHBLURIDARR B G « WEFA T7 6 < X R RIR R & 77

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

2. #23ZRUN : AITYELAT & ~ #EHY ~ TALEIE R fEFTuSimple lanefSIERIEE TPVC -~ E2MHNetApp
Trident@NREFEILAY :

a. FEFATSSRLIERRUN @ AITE :

runai submit

--name download-tusimple-data

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

b. A TRPAE « LUR3ZRUN : AITE :
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1R

-name

-PVC

AR

A LH YN TR

BEIH:RA

T8
R A[StorageClassName]#IPVe : A/

: ContainerMountPathfE Lt T B3 ~ 1&g
A Tridenti3EC & 7E485azurenetappFiles ~ 1RiEE
KREFEI—EPVc ° FEHRERE4100Gi ~ £
R E&TE/mnt.

BRI T 1FR R 23R 2 EARIDockerfZ &

The job 'download-tusimple-data' has been submitted successfully

You can run ‘runai describe job download-tusimple-data -p lane-detection® to check the job status

C. BI|HIEZTAIRUN : AITfE ©

runai list jobs

Showing jobs for project lane-detec
NAME STATUS AGE ODE IMAGE
P Running (Pending) SERVICE UR

TYPE  PROJECT USER GPUs Allocated (Requested)

download-tusimple-data ContainerCreating 1m  aks-agentpool-34613962-vmss@@@@da muneer7689/download-tusimple:1.8 Train lane-detection verronmartina @ (@)

1 (8)

d. BRI T fESeR o

runai logs download-tusimple-data -t 10

751158K
751200K .
751258K
751308K
751358K
7514088K
751458K
751500K
7515568K
7516008K

20m37s
20m37s
28m36s
20m3é6s
20m36s
20m36s
20m3és
280m36s
20m36s
20m36s

e FIHFFETR TPVC') - FBEMEME TPVC) a<ET T —FRIEIGR o

kubectl get pvc | grep download-tusimple-data

LY TR

pvc-download-tusimple-data-@ Bound pvc-bbB3b74d-2c17-40ck-a445-79F3deBd16d5 18861 azurenetappfiles 4m&Ts

a. IEPTHHIE : AlUI (8] Tapp.runai'] ) o
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Job Mame

w
<
¥

8

5

a3

Total Run Time Creation Time Type GPU Utilization Used CPU

fEFAHorovod# 1750 B 4R 38 15 81 5l 4R
fEEAAHorovod TRV BEE GRS —TEEEMER - 78 « T EHEEPE .

1. BET#HXASHREREG - AR ECBREFRIRGIABHREME (B0 Tmuneer7589/der-lane
detection:3.11 ) ~ ABGELLTER

a. AR E B o

cd ~

b. #3|H2ZE%% MNane detection-SCNN-Horovod.

cd ./lane-detection-SCNN-horovod

C. 182X Tbuildy (JBE) Tlimages (M%) Tshy (sh) Sheli5<HE ~ M ABREREFEEZEALEHN
(BI40 ~ #& Tmuneer7589) IXAAKEIGARREHEESRRE) o SO UEERRRENFRATENIEZE
2 (40 Tdist-lane detectiony #1 3.15 ) o
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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. AT SBLUEIDRISRE MG « REMEERIRREHEFE -

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

2. 123ZRUN : AITELBITA RGN (MPI)

a. FREERHIT  AEL—F (ARTHER) BEEILKAERERZE « EAFEFERRwo ~ EFR
T2 EPod K BB FEVERI MK A R B R B LCETT O BIEEIAR o EBUEXENA
ReadWriteMany - M {#FAKubernetesiEIZ VAR HITULIEE o

b. Bt~ FBEHIT T < HREVUSPVCHIVolume 73 !

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. MR « Wi EIEX E#HAReadWriteMany (LU FF&< B Volume& i)

kubectl patch pv pvc-bb03b74d-2cl17-40c4-a445-79f3de8dl6d5 -p
'{"spec":{"accessModes": ["ReadWriteMany"]}}"'

d. f232RUN : Al MPIT{E « UERER T RAEFRPITOBMNR I :
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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"

- NUM WORKERS=4

-e BATCH SIZE=33

-e USE VAL="false"

-e VAL BATCH SIZE=99

—-e¢ ENABLE SNAPSHOT="true"

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

34
&8
AHIshm

GPU

PVC

AR
EEEABTSTRENIREEH
ERIEE

BT A#

HRAN

US_VAL

Val_batch_size

RRFRIRER

PVC name

BfEaERPA
DR TRy

HEARIARA S shmEREE B L EERAM ERYH
ERRERY © IRHEHANHEZCINE « 82
EICPUL & SESHRRIEHE R A AF H B A CPU
RAM o

DHEIREFREE

ENECAAIE T ERIGPU /2R 8H « E=EGPUL
{E12F (--Processes=3) - &E&#DE—{EGPU
(-GPU 1)

fER%AITIE (download-tuSimpleEk}) FREEIL
HEREFFHEMMEE (PVC-download-tuSimple

* data * PVC-download-tue-tuSimple) -~ i Z2gt
TR /mnt

BT ER A 23RFE(H A RYDockerss &

5| MR B e BBIRS B F ERBA
A TR E
Bl R AN
#31BOE Btrue T TS

EREBH A

15| B Atrue FTES BRI NI ARIEEYIRER ~ 1L
FMLAR A E 12

EREEVRIBAIPVCATE o FE EMUR R TIER ~ 161
HY#8PVC-download-tuSimple B IO IRER « Erh
BRERENIREE
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LY TR

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

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

- FIHEBRRZIIE -

runai list jobs

NAME STATUS AGE NODE IMAGE TYPE PROJECT USER GPUs Allocaoted (Requested) PODs
SERYVICE URL(S)
download-tusimple-dota Succeeded 1d muneer?589/downlood-tusimple:1.@ Train laone-detection wverrommartina - (@) [ )]

dist-lane-detection-training Init:@/1 21 <multiple> munmeer?589/dist-lane-detection:3.1 Train lone-detection root 3 (3) 4 (8

R I ECER

runai logs dist-lane-detection-training

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

Running with 3 workers

2021-03-94 17:29:23.158449: I tensorflow/stream_executor/plotform/default/dso_loader.cc:48] Successfully opened dynamic library libcudart.so.18.1
POD_NAME=dist-lane-detection-training-worker-8
Cd=-]
shift
Jopt/kube/kubectl cp fopt/kube/hosts dist-lane-detection-training-worker-@:/etc/hosts_of_nodes
POD_NAME=dist-lane-detection-training-worker-2
[d=-1]
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

SBERUN (31T) B EFIBRIE : Al GUI (Sapp.runai.ai): RUN @ AlfgE&RR) ~ 1 FEIFATR £k
EsF4MER AN B4 DNl AR T/ER =EGPU ~ SRR TF ={E&24 L ~ MKZE —ERUN : AIT{E :

rug' | Overview Chater: runalsks Mt AP LaDD.Com NetApp

- indicators

GPU Nodes Total GPUs Allocated GPUs

3 3 3 -

- Cluster Load

Bk Uniliation

- Queueing



TR
=TT
EETTTTER
T
EETTER
[ osetia |
ENCTTES
BT
TR
EETTTIER
[ iwinet

h. 3I4E5er% « FFEBEBEILALELERUN © Al job.FINetApp SnapshotiE s o

@ Halp

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

1,8]<stdout>:Snapshot snap-pvc-download-tusimple-dota-@-dist-lane-detection-training-launcher-2821-03-05-16-23-42 created 1n namespace runal-lane-detection

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

#tNetApp SnapshotiEASERE K}
EE1NetApp SnapshotiEZAZRER} « s55E TP !

1. REE B -

cd ~

2. #3518 H B#%#"lane detection-SCNN-Horovod" ©

cd ./lane-detection-SCNN-horovod

3. {88 TREstore-snaphot-PVC.yamly ~ i TdataZRiR) [f8) BUEHACERTERESR
BISnapshottEzs o St U EEEREREIRRFIIPVCHTE ~ FIE0 Trestore-tuSimple] ©
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apiVersion: vl
kind: PersistentVolumeClaim
metadata:
name: restored-tusimple
spec:
storageClassName: azurenetappfiles
dataSource:

name: snap-pvc-download-tusimple-data-@-dist-lane-detection-training-launcher-2021-03-05-16-23-42
kind: VolumeSnapshot
apiGroup: snapshot.storage.k8s.io
accessModes:
- ReadWriteMany
resources:

requests:
storage: 100Gi

4. {3 TREstore-snapshot -PVC.yaml) ZIIFRIPVC °

kubectl create -f restore-snapshot-pvc.yaml

3 LH FEUN RS

persistentvolumeclaim/restored-tusimple created

5. MNREREFEAREERNERE TR - ARXTERNREZ FiItERE ; 3IR3NERTIER « REELUER
B TPVC_names EXfX TPVC_namel ~ W FFIen<PIm -

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"

- NUM WORKERS=4

-e BATCH_SIZE=33

-e USE_VAL="false"

-e VAL BATCH SIZE=99

—-e ENABLE SNAPSHOT="true"

-e PVC NAME="restored-tusimple"

SBERTE

BT ETRASRNRIERN « RFHHMEBRET T RN | —BGPUMI=TEGPU - GPURE + GPU
FISIBRBGERE ~ 7ETuSimple lanel@ AIERHEMEIARE « EMFBURRIN EERA = BRI B BUR - ERHUNE
& RRB TEAIRBRN AT ERERE -

RS AR A RS R ECPUBISE T - EKBAIGPUTIRIENE « B 5 A UEREE D)
BEAREIEASTE ORI EIRARE - WESSTB 4ENEIEE « TIRRBBITAEN - SHE—5Rml

84



2R . "BRFEE 4RAzure NetApp Files" o
B —GPURBRIERE 212/ )\ 455718 o ={E&EE LR =1EGPURRIEREIAI 244/ \FF 305758 ©
X HEREP D FBERHETF  sRBBIRRE R ZEFE R R MR RIS LR TR I & ) o

TERA1 GPUERCE RECIRRSERE -

5 15 58 Genersl / Analytics DTS ON 11200 be POTH0018 00 T
® = Clustiae
o GPU Al atan ) st oy
m
L
=
0 o
o 98.5% 9?14% o e I e e e 11 e e e 1w ee s 2 1
: = [ e T —
= | £ Blermary Allocation GO Moy UV ation 1=
= B Wiy A et ) Wy LR e
TP Allocation CPusiration

{31,?% {30.8%

TERPAE—ERGPUEAR -

~ Nodes
GPU Utilization / Node (click on a Node name to filter)
150%
100% i
50%
0%
12:00 14:00 16:00 1800 20:00 2200 0000

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

TEFRAE—ERECERE A/ (16GB) ©
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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-gpupool-34613062-vmss00000n == Total

TE:RAE—&EEGPUS (1) o

GPU Count / Node

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

TE:REAE—EIZGPURCE (%) °

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|

TERA=EHREN={EGPU : GPUECE H:2ITkE -
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!" 2 General / Analytics (51 30212304 1ET600 n S0T1-03-04 232097 -

= Cluster

QU Alecation P Unirstion .

- G Mamery Aflseatien GPU Mamany Laiestion

; 99.3% 96.9% Tox  wm wx mm mm am am ome meome
I ‘ 26 5% 365% _\'u = 'I‘ e Wi 2o m oo ma 1100 10 oo
TERB=(EHEFERAERMN=EGCPU (%) -

~ 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

TERB=EHREN=(ECPULIREERE (%) -
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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

ARFEE 4k Azure NetApp Files

TAIRHERERES—EFANAEEE « WEERAMRERRBRER "IREBER" TRENHIEE - It
RERANRBEREEFCTERHEN - B AT EHMIRENFE

RS BHREAIARTSE AR
ABEEBVolumeRIIRTEEAR ~ SFAIT FHIDER
1. 7£ TVolumes (k&) | BEL - WBERARZE—TE2EBHRFERNMIRE - EEEEG R o

NFSv3 10.28.254 4:/norootfors Standard pool0
NFSv4.1 NAS-735a.docs.lab:/fot 1 e T e L
. Resize (&

NFSv4.1 NAS-735a.docs.lab:/krk Premiif === st e e R 6 4
Edit V4

NFSv3 10.28.254.4;/moveme( Premium pes
Change pool N

NFSv3 10.28.254.4:/placehold Premium Delete .

2. 71 T@EERM HER  ENCERERESENRERIRMN - A%E—T oK (HEE) 1 -
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https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels
https://docs.microsoft.com/azure/azure-netapp-files/azure-netapp-files-service-levels

Change pool X

Pools

pool0 A\

pool0
service level: Standard

pooll

service level: Standard

pool2

service level: Premium

pool3

service level: Standard

BECIRFEREE

BREARBEREEB/NE [ARRE) P - BEKXRAFAGRA - EEEAzures]F LEXALLINEE « SARIEXXHFH
RILHIDERBIT "B EHERERIARTSEAR" © )

s IRt EI Lt Azure(EA T84 ¢ CLI o tNFEE T Azure NetApp Files BiFE M A/NFFAAEN ~ 351535 "AZ
netappFiles Volume : &¥EAzure NetApp Files fz (anf) VolumeEj&E" o

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

-pool-name mypoolname

—--name myvolname

--new-pool-resource-id mynewresourceid

* IEREETRAY [set-aznetappfilesvolumepool) 35S T2 A& E Azure NetApp Files —AIRRERERE - NFH
#£8 Volume Pool X/ MiIAzure PowerShellBsEAHE R ~ 55288 "2 8 Azure NetApp Files BAN EEERE
HIERA" o
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Set-AzNetAppFilesVolumePool

—ResourceGroupName "MyRG"

—-AccountName "MyAnfAccount"

-PoolName "MyAnfPool"

-Name "MyAnfVolume"

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

NVIDIA DGX OS
NVIDIA DeepOps
Kubernetes

Zfe

cnvrg-io

NetApp ONTAP

hiR s
18.04.4 LTS

4.4.0
20.02.1
1.15
3.1.0
3.0.00.0
9.6P4

A

L

IRGPUERE F—IEEE « WESE)

AR ZEEEFE D « KubernetesBEZPEADGX-124t FHIEEELEE o BN ARIEIE « FEIREEL
HIKubernetes E &% ~ MUIREE I BENEIERT - WAMLAIDLTFEHFRBESHNDGXER ©
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fR R ZR BB AR R s A E i
IS B RIRRT R BERBNEER -
SZIEAIZLZEONTAP

MEAIZELENAREER  EFNFHEFER - ONTAPEAR IEBAIERIEEHARIE
TRONTAP R EAX WG mEEEZ A o MNEFANSIEBE « s52/K "NVA-1121-Deploy -
X FHONTAP NVIDIAR:fiTHINetAppZ " ©

SRR B BV E—HMELHEEDCX-1RA o ABHZH B EIIBRP  LUEETIGREF
FEER o B ARIEEZE « NetApp Trident& BB I R LEHIRE « URFEIZMA « WiRRIREAEES
BEER -

KubernetesZfZE

EEEANVIDIA DeepOpsEiE Kz EKubernetes#= £ « sFIEEREBKE T HMIT T TIE

1. kBB _E B935S FEINVIDIA DeepOps "AFIEHE" FENVIDIA DeepOps GitHub#8ik L o
2. (kBB FRYIET « TEEDPZFEKubernetes "KubernetesZfZ$57" ZENVIDIA DeepOps GitHub4gi4 t o

@ EE:ZDeepOps KubernetesEZfE [EFE(E « FiEKubernetes I B126F1 TEENEL_EERAZEBEE
HERE o

WRIFE L ~ 557F Tdepops/configigroup_vars/k8s-cluster - ymly & « #& Tkubecl_localhost) HI{EEEA T
R ~ REFEDTE2 - IFEMES Tkubecl_localhost] B~ TCopy kubectl —#{iiZAnsible hosty T{EAE
17« EIEITENEBER B E A RERNHEEAnsibletE4E o ELC B R EMEE R A AEEN T IERM -

MRTEE A IRREMEMAM ~ BISEBFEMNHERIB D BIEARINTEA ©

WMREMEH Tkubecl_localhosty BIEEES MR Z1%& ~ BINTEREE ~ AIAEFEFRE Tkubecl —#1iI)
#tKubernetes F EiEHE W EIZFEBRIZ T o I UER EEEE EBHEHIT Tthat kubeclly < ~ 3% F] Tkubecl
T BIE o

Cnvrg-lIOZpE

fEFAHelmZBZE cnvrgtZily

EREAZELE « AEPELE » Minikube, HIERIEiRZEE (HIU0 ~ KS ~ EKSFIGKE) - HelmEHRIRBEFE cnvrgfV iR
FIEEF53% o ZNENERPBIN{AITE ZEEKubernetesFIREREFE (DGX-1) #ITMERE EZ%Ecnvrg ©

TR
EFTEMREZ A © SRS LR RN EEHETIRKIER !

e Kubecl

* helm 3.x

* Kubernetes#&£1.150
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{EFHelm#ETIE

1.

EBTHEHMcnvrg hemBIX « HRIT TGRS :

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

. BiEcnvrgZ Al ~ MR ERENIMBIPAIHE ~ UREEBZB cnvrghVEIR % TE - EEEASFEREIKubernetess
& FEZenvrg ~ SBEIT RIS -
helm install cnvrg cnvrg/cnvrg --timeout 1500s --wait \ --set
global.external ip=<ip of cluster> \ --set global.node=<name of node>
#1T Thelminstalll 88% ° FIERBHNARLGEBLEAEREL - WEFRZAIEFER1571E o
Thelm install] Ba < &RZAIAERE1075E o BRBSTHE « FRITEMERENcnvrghIURL ~ BT EMIEA
ABEAEBRIEIR o Thelm) SF<ZEAEIERRIURL ©
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
EFA ARG EEIITHSTRE « RAEMIIEZEcnvrg « HIMREEL T5E LS
NAME READY STATUS RESTARTS AGE
cnvrg-app-69fbb9df98-6xrgf 1/1 Running 0 2m
cnvrg-sidekig-b9d54d889-5x4fc 1/1 Running 0 2m
controller-65895b47d4-s96v6 1/1 Running 0 2m
init-app-vs-config-wv9c4 0/1 Completed 0 9m
init-gateway-vs-config-2zbpp 0/1 Completed 0 9m
init-minio-vs-config-cd2rg 0/1 Completed 0 9m
minio-0 1/1 Running 0 2m
postgres-0 1/1 Running 0 2m
redis-695c49c986-kcbt9 1/1 Running 0 2m
seeder-wh655 0/1 Completed 0 2m
speaker-5sghr 1/1 Running 0 2m

ResNet50#1Chest X5 4RE F1 & BB RGFR SR B3Ik

Cnvrg-10 Al OSEBEEKubernetesz&EE ONTAP ~ $FINVIDIA DGXZ#HINetApp AIZRIE L o &7 #E1TE:E -
FHMFERANIH Chest XYt BRI - HPEZEBUHEHBIMRAIXAE R - RERFEANKEPNGIET - BERIENIHER
PRACME M ~ AIEIBES "NIH T E490E" « FAPIERA250 GBAVERIEZA  1E15(E4ER R ERH627 « 615@F A& o

HERER EEZEcnvrg & - MENetApp AFF S16A800fEFERAFIRENENFSEH -
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CnvrgZRiB R HHZTNEEF R TR TE X ASRARNEFTERMMEE—F 5 - TRAVKRES ~ T
EAESEcnvig BT RESE TFa#FMEENE EcnvrgtlF - MRETFEMMEMERLE « SBERGUI M
TEAVIRIEFRT ©

Resources
€ default cluster A kusemeies Cuser 9 Compute Templates [EETIE
=l DGX-1 AnOnPremiss Machine 1 Compute Templates m
& DGX-2 AnOnPremise Machine 1 Compute Templates  [[EETNE

o
-
o
=
>
=
o

aEHER

EERER FEZcnvrg A ~ SR LUERAGUIZ cnvrg CLI » B ARIERIEE - NetAppEiEfEHCL - EBER
A JBETEIEMNTIA « OREBEASESE -

EELEEN - BRR TIPSR .

1. F& "Cnvrg CLI" ©
2. BIBEXHBRE -
3. £/ Tenvrg data init) &% ~ EFEFHIRCERIE o

4. f£F Tenvrg data sync @< ~ iSEHRNFIARS LEZEHREL - B EEEPRYAFR
&StorageGRID (fI4N ~ S3sHEM) 218 ~ ERAETUERAGUIRE - TEIRTEHARNRWAIX CHMECR
BPNGIZEZ © IESh « cnvrg &R B RRASEIRRNERIRZA « DUECE B EAIER IR R B RRZ
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Image Classification with ResNet50 yue . » B @ % ¢ e

! Create a Data Task
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BIIMAIXIERTE | RERRE  ResNet50

EEED - S LGSR ER N BTIERE o Tenvrg® « BEAIRERE « AJ2EEANMLITHES - AR
ERAEEEE 159 « BERRREMBRAE « sl AIMERAIMLEGEEZ B RE o EIEEEfs « HMSEET
TEA R BERIResNet501E4H o FRFIERTER R ~ flilbatch_Size:128 ~ epochs : 105 - FLEBHAITAIRRRE
XHFRIRR o TSR RBEETIORE - ERXCEREREL EResNet50 ©
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cnvrgifiiZ PR SEEEAZ T HE I UEREREF NI TERR LHIT « WEAFRBIDockerfREAE o TEFRMFIRY
JEF ~ HPIEETEHANetApp ONTAP AIZZHERINVIDIA DGXR G EHITIGEE % o 1 TEH ~ FKFHEE
7 TGPUER ~ ERABEBHEMNEFTSHANMRE o AR T HAMTY) « WEEENZEEA o dNtt—
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Image Classification with ResNet50 e . B B O % o stk
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NetAppficnvrg-IOG1E » BEPIRETENER SEMRAE ~ UFIMLEDLERASHZE o
SRS ERIENIEE R USMEEREREARG#T « Menvrg-IORASE A CERIRL 2
TERIE « Wk EBIREAZR - ONTAP
=X 348
* Mike Oglesby - NetApp$iftT{TH TA2HM
* NetAppE & fii48ESantosh Rao
AR eI E B
HEFABBARXFUREN « sA2RTIER -
* Cnvrg-lIO ( "https://cnvrg.io")
° Cnvrgizity (REBMLES
https://cnvrg.io/platform/core
° CnvrgXff

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

* NVIDIA DGX-1{alfR2S :
> NVIDIA DGX-1{alfR 28

https://www.nvidia.com/en-us/data-center/dgx-1/
> NVIDIA Tesla V100 Tensor Core GPU
https://www.nvidia.com/en-us/data-center/tesla-v100/
° NVIDIA GPUZEi# (NGC)
https://www.nvidia.com/en-us/gpu-cloud/

* NetApp AFF 4% :
° BRIERAFF
https://www.netapp.com/us/media/d-3582.pdf

> NetApp FlashAdvantage for AFF TH&E

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

° 2. XX {FONTAP

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

> NetApp FlexGroup iR e

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

* BERANRBSENINetAppFHERTFRME -
o NetApp Trident

https://netapp.io/persistent-storage-provisioner-for-kubernetes/
* NetApp BB HIRER !
° NetApp BEEMHEBRXRTA
http://support.netapp.com/matrix

* AI4BER : ONTAP
° Cisco Nexus 3232C33ia28

https://www.cisco.com/c/en/us/products/switches/nexus-3232c-switch/index.html
° Mellanox Spectrum 2000%%!| 3525

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

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

° TensorFlow : BARFIE ANRABURIGIER R EEZME
https://www.tensorflow.org/

° Horovod : UberBYBIMUR RS 2 ETURE SR B IR ~ A TensorFlow
https://eng.uber.com/horovod/

° #EContainerf{TRI M E R HRIAGPU
https://devblogs.nvidia.com/gpu-containers-runtime/

> Docker
https://docs.docker.com

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

> NVIDIA DeepOps

https://github.com/NVIDIA/deepops


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

> Kubeflow
http://www.kubeflow.org/
° JupyterZEse B E AR 23
http://www.jupyter.org/
* EREEAERR
° NIHRRITXSEE R

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

o F/NFR ~ BEX - [E ~ BEES ~ MohammadhADI Bagheri ~ Ronald Summers ~ ChestX-RAY 8 : B&BziR
*EE’JChestX-Ray XHERE ~ MU —iiRmssEE iR At CRYEZEAIE « IEEE CVPR ~ 55 EH3462-
3471 ~ 2017TR-4841-0620

AlIIZEdge K'E L #Ef- NetAppiXFiLenovo ThinkSystem -f#R

TU_—I—I:IXI:I

TR-4886 : EdgefJAIEET-E X FALenovo ThinkSystemAINetAppf# R A ZE:g st

Sathish Thyagarajan ~ NetApp Miroslav Hodak ~ %8

e

SAEMENERRENES (FIaNERESElE#EN R (ADAS) - Industry 4.0 ~ EZHHAYIEHE (1oT)

) ~ HRETRATIEENER TRBFENERR - AXMHRAEFTLEHFERE - TS EEERIEKIR
1559 ~ IENetAppl#fFiZEHI23MLenovo ThinkSystem{AAR2s EEPEGPURIATEZ (Al) 12 o "X HtIZHE
FIREMLPerfifEEr B A RIS AIBEE R « LEFHMEECHENVIDIA T4 GPUZZFRFEARSS LR BMET T(F - HME
uﬁﬁﬁﬁﬁ B—BMSERREE RGN - TRTRARRAYa A ZERFETFRAANRBAERN
fE ~ AIAZEEGARSREEHNIEE EIEAEPE o

k)

’\théﬁ_%iﬂﬂ" MRBGELEREBEN - ATREZERERMTENPEERAEE - EFEABETSK

FESNE IS ICEH VAR R RIRBIR S 2R o BIE ~ EFFRESTH TIFSERES T BRI R OUINIBER
ﬁ Al R EEBBNRBA R — - BEARSIAEETFEHREEHIERED - LARERANE
20 « BARNFEFERHEER SERE - LEREZSAMRSBIIRIETR o TAXMHH « HfIRSRBINAESEIRIES
BEHAZREERM - URCMAERRZEMERNBERT « SAEE TIFRSHRITE

AR GAREIN 2 E 5248 - EAES ZEBLenovo ThinkSystemi2#5(AARER ENetAppEE R ~ ITIES
MEMEERSE - MEEsEFAESRRER TERNENEREE « AINEAS RN TERUAIZS
IR - TERXZPHER (POS) R4« AR BTEHREZERNNEBE (FSD) #Rif -

AR E B Lenovo ThinkSystem SE350 Edge Serverfll AF94kNetApp AFF 232 CREFRYEERSPTAE
ﬁEZL%E@&%T AARSRVRAI BLEREE - 2EREAANBIREESMEHEEMANRNERSE ~ RFHIRER 5L
HERIRTE - BEXAERHRE « EBBTM - UKRIEANetApp ONTAP IhAEEINetApp SANTtricity THAERINetApp
iﬁﬂ%ﬁiﬁﬁ—ﬁﬁ?ﬂﬁﬁ’f—fﬁﬁ”ﬁ EIRE AR ©
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BRHR
RBEARTIEHR !

* MERHBGAIERCRI R EBEEN B HELRER A o

* BRRER - BR IR « Al /#3R2E (ML) IRABS ~ URAIRGHAZAS o
© RETRRR A Z B EAIMLIE R AR 2R 5T o

* BRRSERNMAILRZMETSRKAWNG ERBBRESE (DL) MAMLER -

* BEIHEREIEEdgeiEMER MEdge it B EIRE MEdge ServerEBIEE o

FRIRTTZEIRNE

i&7kLenovo ThinkSystemfRAlARONTAP 23#INetAppBIAI §E14 T NetApp SANtricity IR — ZEEEHERALE ~ B
EARIBAREREMNAE « (FAGPURNERIEAES « UKREHRICPU - EIEEE RSN EHREENE
2« HARBEAE—NZaBLenovo SR350:2 4RSS « M EABEAFF —NetAppMamf#F RAEE ~ (1 TEFR

T ©
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SE350

EF280

TEFNBERESEEETILBETERNFEFETRNAR - AlEMS  EET MIRE -

© BREFRETHETN - RIESSFRNBER T -
* —EHEREM  TRESERAR

° RBITIEERFR R R EENE R R B RHR M E R E - ER ARSI ERFIHERE « LEREMER
LERMEMER « MATEESHER -

° BATHU BRI ILHERS o

° FEEGARSZWIBARR « LEBR D - fI1 - IRBGEEEZERTN - FELTHIFRE
BREARIRBIR R -




e )

BRER AR NetApp AFF ZEm#F R4
BEEETHREBTN - RIESSNRANTIEE - HERHERE - RARSESEENEENERNER
HUHBERDH

LtENetAppEiLenovof# RS IR T EM A -

* GPUMEZFER -

* BEZEBEGARES - EHEREREETHNRER -

* BRAMERHMREINGE ~ TR EMEREZE (RPO) MIRERMERE (RTO) ~ MERGEKXER o
* #ANetApp SnapshotiE A EIEREMRRECEREE « LIRERAZEIIERE

SNfeIERILEZRAE

A EREEFTE R IRAB YR EARIAE B ~ FFIRKRAIS R LIRS R TTH ~ AR « TIFRH - SiiRE
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Lenovo ThinkSystem SE350 Lenovo ThinkSystem SE350
with NVIDIA T4 accelerator with NVIDIA T4 accelerator

10GbE
Network Switch

NetApp AFF C190

TERTLEFARRS | AFF $B82RU ~ 24{EAFREIEIERY_ LW_C190 ©

PE23 Aggregate Jri@EFlexGrou Aggregatesize BEFE1L TERERARH B
p
PEHIZZ1. Aggri. Inetapplenovo_A 8.42TiB 15TB /NetApp._ B
| FG 18 FG
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TERERAEABR - FFIEANetApp EF280fEZER A M {ELenovo ThinkSystem SE3501EAR2s (FERARES
#E—ENVIDIA T4/N3RER) o BLETHBEB 10GhEARR IR HEE - FRHEEFREHERREAIHENE
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T HEF280HIEETEARAS o

PEH23 VolumeZ#4H Volume RetE1t DDPsize EAR
FEHIZ31. DDP1 Volume 1 8.42TiB 16TB SE350-1ZFiSCSI
LUN 0
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EHEs VolumeZ$4H Volume RetE1t DDPsize IR

FEHIZR2. Volume 2 8.42TiB SE350-2FiSCSI
LUN 1

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

NetApp EF280
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TEE R EANEERTE

TEZENVIDIA GPURYIER T ~ FfEERUbuntu 18.04+3BCNVIDIABEENFE T F1Docker ~ W fEFAMLPerf AFF "#2
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o FETELIIGRAIAIRER LIITMLPerf#EI TE : make download_model]
o TEEMIGBETHMERE | Tmake download_data
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== Object Detection (SSD-
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https://www.netapp.com/pdf.html?item=/media/17179-tr4727pdf.pdf
https://www.netapp.com/pdf.html?item=/media/19775-ds-3171-66862.pdf
https://netapp.io/persistent-storage-provisioner-for-kubernetes/

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

o "https://mlcommons.org/en/news/miperf-inference-v11/"

* NetApp BlueXP 5 FS
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* TensorFlowE &5
"https://github.com/tensorflow/benchmarks"
» Lenovo ThinkSystem SE350 Edge Server
"https://lenovopress.com/Ip1168"
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RETHAARPAE RS EIENEES °
JARVISZ(E

ISR LG "JARVISE B %" LUIFZEINVIDIA GPU Cloud (NGC) _ERJJARVISEZS ©
ENVIDIAZIKERE 2 18 ~ (Rl UER TSR REBZEIARVIS -
1. ZANGC °
P ICHIARMIERTENGC @ Tea - 2-jarvis] ©
K EIJARVIS EAV0.2EE : JARVIS Containerfiit lPrivate®#%1 > l'Organization Containery H o
R TJARVIS | EEE NMERMESHE] ~ A%BE—T TJARVISIRIEAF
R B EL A BB ©
SHENTBECEARINNMY | PDFRITE MERESHE] > TJARVISX ) > THESZIESR) HikE

o o % w N

HETEREAREMBTARRIMIE

TR LS E R FEGI BT HE EEE N AGARRIIRE - ERANZTESLLF « ZMAF
THIEEyamItESE ~ FIRBAREBZERS | EHEE o

A2RTYSERRNERLEMNHRIEE

TMAIN_flow : ymly : EZREEHHMIENAR « LELERRIAIZERHE th={EyamItE3E o

REtail_flow e yml) @ B3 HATENEBRIERMATAR - RRGRURANTELEN  ERHEHEE
1B1& o

rWeather (RR) 1 AR . B 3EXREEEREAKEE o MRBEFEIE - AR GARBERBENUE
=

Terror_flow o ymly : RIEFAEREERBR L={EyamERNZEM - BERiERNEE - RATEHKREH
[E14552 A& RIRE o T?'J%ﬁﬁ@aL‘tbyamlﬁmﬂ’]ﬁﬂ@% °

main_flow

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
weather.snow: snow

weather.rainfall: rain
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weather.
weather.
weather.

weather
weather

snow_yes no: snowfall
rainfall yes no: rainfall
temperature yes no: tempyesno

.humidity: humidity
.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 to
know?"
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"Sorry I know only about retail and the weather"



- "You can ask me about retail information or the weather, the
rainfall, the temperature. I don't know much more."
delay: O
transitions:
next state: input intent
error:
type: change context
properties:
update keys:
intent: 'error'
transitions:
flow: error flow
retail inventory check:
type: change context
properties:
update keys:
intent: 'retail inventory check'
transitions:
flow: retail flow
retail price check:
type: change context
properties:
update keys:
intent: 'check item price'
transitions:
flow: retail flow
retail store location:
type: change context
properties:
update keys:
intent: 'find the store'
transitions:
flow: retail flow
weather:
type: change context
properties:
update keys:
intent: 'weather'
transitions:
flow: weather flow
temperature:
type: change context
properties:
update keys:
intent: 'temperature'

transitions:
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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

ZE_R.yml

4

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:
next state: input retail location
input retail location:
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type: input user
properties:
nlp type: jarvis
entities:
slot: location
require match: true
transitions:
match: retail state
notmatch: check retail jarvis error
output retail acknowledge:
type: message text random
properties:
responses:
- 'ok in {{location}}'
- 'the store in {{location}}'
- 'T always wanted to shop in {{location}}'
delay: O
transitions:
next state: retail state
output retail notlocation:
type: message text
properties:

text: "I did not understand the location. Can you please repeat?"

transitions:
next state: input intent
check rerail jarvis error:
type: conditional exists
properties:
key: '{{jarvis_error}}'
transitions:
exists: show retail jarvis api error
notexists: output retail notlocation
show retail jarvis api error:
type: message text

properties:

text: "I am having troubled understanding right now.

that?"
transitions:

next state: input intent

WeX@_it.yml

name: weather flow
states:
check weather location:
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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:
type: message text
properties:
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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

FHER_Mt.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
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

1458 =5 APIE%
P TIIE=SFAPIEZEAEBITSIE - UEIEHE .

* "WeatherStack API" : IRE#AE M ENXRE  J2E ~ RS o
* "Yelp Fusion THEEAPI" | EEFEE B RINEIEE ©
* "eBay Python SDK" : {EREI#5EIEH HIBHE ©
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https://weatherstack.com/
https://www.yelp.com/fusion
https://www.yelp.com/fusion
https://www.yelp.com/fusion
https://www.yelp.com/fusion
https://www.yelp.com/fusion
https://github.com/timotheus/ebaysdk-python

NetApp T EBIIERE
2R T NetAppZEBNIE (Nara) FITREERA ©

Nara &/ &8

Nara &R &8

NetApp NARA

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

Write your message...

System replied. Waiting for user input.

fiEF3 NetApp BlueXP S5 EFD AE RERIE HFECER

HP T U KAGEH ECEREENE CSV 1EF—R ~ AR FIF BlueXP EREFE] S INFER %
ETEESEEFRE - TEREET Jarvis SBEERNZIBENAB Z09ZR4E -~ RIRFEA
BlueXP Copy and Sync {5#X Nemo FlIZRBVEI 55508k © Y1 Nemos/IZRBVEFHAE R 2R
—&fi "EERANemodll#RIRIETT IntenttiE " ©
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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 . ;
Dialog Manager *| Jarvis Service
: Intent
Slot
Dialog description |s=————
Chatbot Ul TEl'l't 1 Annotated 1_' Model weigh‘ts
Authoring (offline) rianon: _
withintents INEMO {DfﬂlnE]
& slots
ONTAP Al -
| o '|
Text BQ
Cloud Sync
@ Object Store:
Cloud Archive a!-l
Velume conversation
Service history
Text (n] _J.'
. Cloud Sync
Text . Text g .
\ Dlalog Manager Jarvis Service
= __\ Intent
1‘ Dialog description 4L
Chatbot Ul Text
Authoring (offline)
Bl Microsoft -
aWS? B Azure ) Google Cloud
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fEFANemoi/l &3k E T IntentiE T,

NVIDIA Nemo@NVIDIARAZ I HENAIEREXFMITEaNTEEY - L TEAEHESTE
JeellSREYASR ~ NLPHITSIRAEE S ~ RIS A BB RF B REFR B T E AV RL
048 Wi B ERRIERETE CERERX L -

g0 EBIFFT ~ NaraRAERRIEA FREREIAIRIE o BEEATRFIIRIINLPEN R FHll4RE LA AIRERE - 1R
I8 EENarafe s RIEE EZ R - A AERIIRE SHERE - AL « P REM A FRERNemoZRIE
fANLPART ~ LUmE R K Bk » HFIZS1ENarali e RSB R AMINemotg I\ ~ AR B E I —EFIAR ~ A58
{ENLPAEL o

RE

HAINEREENNaraiRIZERAE RIFEIFER o 80 « ZFIFTSEGENaralE B HERSNSFERE « HES
ENaraARBERSERFFE o HUL « RPIEBNemoR A B RMEAIFEREEMIE M HIARIET o th&
L AIENarafR A S RITRIRE -

HLEE
7T IIRIRE « HPIFWELLERBENERE « TiGHERZANemoE I o LT H IR RIIARE T RIIESE -

dict.intents.csv

HEFEZES I FIFRENemoBR VA A B 1R © EIL  HAIAMEBETZEENN—EEER « RARRATEEAEE
BRIBREE DR o

price check
find the store

unknown

dict.slots.csv

IEFE SRS th P FIa)I R RE L PIARRBVFR A HAE o

B-store. type
B-store.name
B-store.status
B-store.hour.start
B-store.hour.end
B-store.hour.day
B-item. type
B-item.name
B-item.color
B-item.size
B-item.quantity
B-location
B-cost.high
B-cost.average
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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

@)
3%k : tsv
EE2IFEMNIGERIE - §—1TIEEEREZdict.intent.csviPF KB IntentiE R 2 B HIRIRE - R ZRIILTIEIE
§§o
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Al RIS tsv

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

BllEP S

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

RBERATIHSHREIRES o FItH<SP « HFIEHIBREAE—GPU (GPUID =1) -~ AAEEE=(CHI
LRAEE o BRIt EHE AL T YE&/Works/nemo/¥1 FEZE Container /nemoRIRIE I3 o

NV_GPU='l' 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

EASA - MRFKFIVZRUERANRGFEIBertiREFHYE « PR T56n < 2RFEIRIZF o data_dirEsEsll
REFHRIERISIH - Work BE AR IR EREFIRERIERNE -

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

--data dir /nemo/training data\

--work dir /nemo/log

MRBMBHBERERE - MEBRELE AR « AT UER TS « [EFIRHEEE
17 ° Checkpoint B &R SR E ARG ERERIK o

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

HEEER

BAIFEECB—ERYNEER « BREREIRIRERIEE - TS RRAZ—AHES o 2HI2k:R
FEESLH « ZFIRERERFVELXNESSAEEMRES MELIEIRGFIEAFE BIEE -
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cd examples/nlp/intent detection slot tagging/

python joint intent slot infer bl.py \

--checkpoint dir /nemo/log/2020-05-29 23-50-58/checkpoints/ \
--query "where can i get the best pasta" \

--data_dir /nemo/training data/ \

—-—-num_epochs=50

#E ~ UTEREENESE D - Tt « HATUBERIFHMYIGRAER S5 IE TR lfuture_the_storeBIE[E
WELEHR MR EBHNERT - BT ELEMAET - MM ENaraliSERERENRA « TETERRE

2o

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

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

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

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

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

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

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

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

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

[NeMo I 2020-05-30 00:06:55 inference utils:50] pasta B-item. type
Aoiom

BIEREEAIRGEETHEUARNS « BREER « TIREEZERE - EHRAENRE
BIFEREABBAEM © B TNVIDIA GPUMNetAppf#fFsefE - miacallARll RIE{CARIRIE
RUSCEE SR » LURERRITHEE - EREBMGRARIINERNER « MEBENEATE
BEMIAREIVALL « REER - GPURIECRESEFRENIESZAIRAREN « B
REE - ZENSRRBFES - SESERNNZ R R RPVERB RS BIRR M
XiE - EEESmENHFAIRKAREETSNERTRAT R EERE « IRIETATEAER
BB AEARTS ©

JARVISHIEPE EHEBNIE « BUERBNE « ZUEIURAIFusion B35 EMAZEA (CVRLIE TASR/NLP/TS) ~ ZifE
fEJASR/NLP/TTS/CVIBILERZER ~ AN o FfIRL 7 ERTERE « AIDZAMXR « BBRNEEE

ERVRE o I REBIFRIGEA BlueXP EREFRY BIEHEECE: « WHEF BRI Nemo B2 ~ FEohE
H5E Al R B AE SHRARAES] ©

EEIEE RHINVIDIAZF IR EME AR ERMBIERL . Davide Onosfio ~ Alex Qi
» Sicong Ji » Marty JainflRobert Sohigian ° {E& tER#HINetApp EEB XK E VTR
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. Santosh Rao ~ David Arnette ~ Michael Oglesby ~ Brent Davis ~ Andy Sayare » Erik
MinderFlMike McNamara ©

FAROHSFIEEERMHEBAEXNANAS « BBMMAZIEERE -

BEEE REG ul=E
AEFRABEAFAIAEN - FERATIER !

° NVIDIA DGX Station ~ V100 GPU ~ GPU Cloud

° NVIDIA DGX I {Euhhttps://www.nvidia.com/en-us/data-center/dgx-station/["https://www.nvidia.com/en-
us/data-center/dgx-station/"/]

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

o NVIDIA NGChttps://www.nvidia.com/en-us/gpu-cloud/["https://www.nvidia.com/en-us/gpu-cloud/""]
* NVIDIA JARVISZE 524

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

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

* NVIDIA Nemo

> NVIDIA Nemohttps://developer.nvidia.com/nvidia-nemo["https://developer.nvidia.com/nvidia-nemo"/]
° BA%% A Ef5/https://nvidia.github.io/NeMo/["https://nvidia.github.io/NeMo/"A]
* NetApp AFF E

° NetApp AFF A& %! ZE f B §Ehttps://www.netapp.com/us/media/ds-
3582.pdf["https://www.netapp.com/us/media/ds-3582.pdf"/]

° EARLAIl Flash FAS BINetApp Flash{EZhttps://www.netapp.com/us/media/ds-
3733.pdf["https://www.netapp.com/us/media/ds-3733.pdf"/]

cill
[EEONTAPhttp://mysupport.netapp.com/documentation/productlibrary/index.html?productlD=62286["http
:/Imysupport.netapp.com/documentation/productlibrary/index.html|?productlD=62286""]

° NetApp ONTAP FlexGroup (EHER) :1lT#kShttps://www.netapp.com/us/medialtr-
4557 .pdf["https://www.netapp.com/us/media/tr-4557.pdf"4]

- NetApp ONTAP Al

° ($XFEDGX-181Cisco Networkings% st#5RIRYAI) ONTAPhttps://www.netapp.com/us/media/nva-1121-
design.pdf["https://www.netapp.com/us/media/nva-1121-design.pdf'?]

> ($XFEDGX-1#Cisco NetworkingZFE+5mHIAI) ONTAPhttps://www.netapp.com/us/media/nva-1121-
deploy.pdf["https://www.netapp.com/us/media/nva-1121-deploy.pdf'*]

o (ERFDGX-1#IMellanox#BE&:& s115RAIAIY ONTAPhttp://www.netapp.com/us/media/nva-1138-
design.pdf["http://www.netapp.com/us/media/nva-1138-design.pdf'/]

° (ERFADGX-2:5%st#5mAIALY ONTAPhttps://www.netapp.com/us/media/nva-1135-
design.pdf["https://www.netapp.com/us/media/nva-1135-design.pdf'?]
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TR-4858 : NetAppisif#E R A ZFiSHcRun:Al

Rick Huang ~ David Arignette ~ Sung-HAN LIN -~ NetApp Yaron Goldberg * Run : Al

NetApp AFF BRI M BEEISEL E R ESEE R EIEINSE © NetAppEiRun : AIS{EE
T NetApp ONTAP SAIFERF ZHEFINGE - BEAMAISE (A) BM332E (ML) T
EE & ~ IRIEEERRGE ~ oI EMETE - 31T | AILE&EHBAREINSE AT
EKubernetes B HHEBEE RFATF S « AT ASETIERERE{EGPUFERZR o NetApp
* NVIDIAFIRun: AlE’J%Eéﬁ’é&H-%%éNVlmA DGX&#E ~ IRIEEATEAITEEH PR
ERERINEEE o AEMEREIRMISES| « IR B HEXAIRY « UZESEFER
ZHFMEXEETS - EHEIAERRuUN | AIFINetApp AFF Sof A8001$@%,.ﬁﬁB%E’J§
ﬁ~ﬁﬂﬁ%%%*ﬁ LR B RBEMNGZE « 3BT IRERE I ZFEAIS

AL ENERHREETYEE -

DEELEL MR SRR A ~ UBEERA N Kubernetes B E A ZAIMIAIR R FNEREE  HIU1 B S EIMARTS
c BHREZREESKERENSZ - UEEAEZEEBMERNEEIRIEDEMRENNERFHZEERZ
EHEMBITERXEEELNE R T2

* BEEER{EKubernetes 2 E EIRERRRER LA EPESRR ETKENSEEERITRRERESR
REE

PR ERE

NetApp ONTAP BJAIEZARZER| T E

NetApp ONTAP ZENVIDIAR I EREEEINetApp AIZRHE ~ FRAINVIDIA DGX RNt App RIRELRFEE R ©
HEBEREA R TABRETIIEES

© HPREREHEMM

* IR RERERRRERE

© BERY)VRERLG « TEERTT

* RMUSBEFEE  AURE S B R M A m
NetApp ONTAP WA T & ZEHRDCX AR M ENetApp AFF BIArde-AB00f#ETF RIS ELSTEM MR KM R EE

o NetApp ONTAP X FBAIFIDGX A4 ~ Al breksHEHEMBR ~ BEAIZE - BRI/ NRIERE « U
7r SHETNARIER RS - ARUESESFNEEREBEIZO I ERKREBIHRIERN o

NetApp Al Control Plane@BRAMN BRI B2 RNER TR EHEA - MLAFESZE (DL) BHHAERE
IBfAS R - BBETEMAMBILMAIGREE « PImERTFSHE - S TFafETEMER A BE ° NetApp Al
Control PlaneiE B & BINAE AR RIBLEDREL « FIHNRGit repo— iR IREREN BRI BT/ « UREBREEAIL
RTVEMIE ~ LT ENRFRYE R SRRV B  DUFBHE R iR AS S o B 7 NetApp Al Control Plane ~ f&REAE
ErRELENEE 2z MIEEEREER « TARAEJupyterBL BT (FE « FERKEERE ©

Run : AILEEHFRVAIT S

RUN : AIBAIERRIBRE T 2IXE—ERRARERET S - 31T | AR LEEHICERER TR - B H)
BEENGPUERHXZEERMN « BRIHAAILFEH « WHREICGPURIGER - ERIH2 KA LUEEMHFEXR
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ECGPUBNRNIERIMNERR « BRITERMEEEREE « (THRERARSE - SRR ILE 1R KAl
BRI R © Run : AIFF SR & KubernetesZ & ~ ATEAIRARNITHERR B TERIZERES -

Run @ AIFF SRR TFEES :

* HEFERIRESRE o FERBECEARUNAIEIRM « (T RBLIBEFES « BEECNetAppHEFRA - EASR
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EM{E100GbEZEAR ~ AlFEERMEN I A (RoCE) FAEIEEIEAETF (RDMA
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TRILBFE RIS BRS EFENERR T -

rEpe e
DGX-1%%t 2.
fRZ800 AFF 1.
Nexus 3232C35$138 2.

BUASEE R

IR B R B BBEEARKubernetesEPEERRE ~ M B ZEERUN:ABRIES © Kubernetes 2 fEFEBER "NVIDIA
DeepOps" EBE 5|2 ~ AIHB EREEMABIRIZEPTFTRFTATTH © DeepOpsE BENEFE "NetApp Trident" £ 7 ¥
IBEIKSSIRIR R SR 1FeR A ~ TR T TaRMVRFLER « ;B R SSFEFIFAFF REMNZARHERME o W
EONTAP B Trident with Kubernetes on AIRYEFARE T ~ 352 R] "TR-4798" o

TRILBIFE RS BRS EFENEREETH -

A hRAss E At E

NetApp ONTAP &} EIREE 9.6p4.

Cisco NX-OSZ 2R )58 7.0 (3) 16 (1)
NVIDIADGX OS 4.0.4 - Ubuntu 18.04 LTS
Kuberneteshi4s 1.17

Tridenthi s 20.04.0

1T . Al CLI v2.1.13

RUN : Al Orchestration Kubernetesi&& ¥ Hizx 1.0.39

Docker Container'£& 18.06.1-CE [e68fc7a]

BRIRuNAIRVEMERRETEK « F2B "H1T7 | Al GPUREIRIFHE" ©

REREEGPUFEARIZARuUNAI

T B EIHRMEHIT | A1 A R0 RIS TARFAE R o
EPERERREREENH TR (BfFTensorFlowEZERIE) KRERFE L RARRVEIEFRLAE © ImageNetERHER
R34k ResNet-50 B E&AIConvolutional Neuriency Network (CNN/B4RFTEI4AER) DLE&DEEME

IV © ResNet-501R R AVE)IARAE R ~ MANIREEIBAFRE « :EFRFIRES A HEEREL R EIERK o

WIT: AR

HEZUERUN Al ~ BT AL ER

1. £ DeepOps&&EKubernetesF= & ~ MR ENetAppTEL HETEEER! ©
2. E{HEGPURNES :
a. HEEBGPURNZ F B ZEENVIDIASESNET °
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b. #5¥ Tnvidia-Docker) B %4538 E 4 THR A AIBREHITRMA o
3. TRYIT AL

a. BA "HIT L AIBIBUI" DB o

b. FEFEEILA Trunai-oper-<clustername>.yaml] #&%E o

C. #Fi2EE4RREER EKubernetesHE ©

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

AI1E "https://app.run.ai/" o
- BIfE THEER) ERMk o
C. A L ANGPUEE KM HGPURTEEREE « MGPURIEL 2 ERY7E(EARZ B ES o MNFTEHIT - AIZE
RUEFAAERT ~ B2 "TEREPEFEKubernetes#E £ FZEERun:Al" F1 "Z2ERun:Al CLI" o
1T | AMERIRFGER

7EKubernetesz&fE E ZE#ERun AL EFERE Aax 218 « BT LB TIGERRM R
"https://app.run.ai" FEIFAT ©

= Cun;

| C e r'\...ri ew Cluster: clusteri rick.huang@netapp.com Net ADD

=1

Nodes Total GPUs Allocated GPUs et el

2 16 6 :

Idle Allocated GPUs
1 U
team-a
Running Jobs
Job Project User Type MNode GPUs Run Time Progress Utilization
test-ingress team-a ot Interactive dgx1-2 1.00 00:07:50 - 0%
myfirstjob team-a oot Train dgx1-2 1.00 00:27:13 48%
mysecondiob leam-a ot Train dgx1-2 4.00 00:16:36 N% 10%
Pending Jobs Nodes
Node Total GPUs Allocated GPUs Utilization
No data to show @
dgx1-1 8 0 0%
dgx1-2 8 &

#BERHE16/AGPU « HAMEDGX-181252 M o KA UEEHEHE - FTAMGPUEE  I5RGETIEEFHMNE
DEEGPU ~ $ITH TERVARE « B IT(E - UWKBIBEREEMNGPU - AANREEERESEZZREMNGPU « Hh
HERBABMNENAEREESR - PRZRBRHITHIIENEE - HEhES TR AER « 85 T1ER
7 BHE . FRAE - TEEE - SEIEFENEE « A2 TEDERNGPUEBE « TIEERIMIITRRE « T1E
EETDLE « UKRZIIENGPUERR - :53 8 - #EFEAXRRE (GPUEARAEA23%) ~ AAE—EHX
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( team Al ) RERX=EHITHIIE -

£ F—EF ~ HFRBUAITE (FE) RIIBTEPRIZEER « U ASEEZRDEGPU « UEEESEZE
B2 ERER REEERAREACLEERR - AREMERERIRIE « AELERIEP - 56k - #HETREE
NITFEHZEHFCIERAGPUEIR -

ADataf 2B X E L FE D EGPU

HZE A ERILUEIARuUN:Al CLI ~ KubeflowSi A IIEFRIBRX TEEE - AT L& RECE
W BILIER ~ RunAlIS | EEEMS - EEIAREER « I EXLBEGPUERLEMR
YRV - SREEZEERNEERMNEZAE -

RIXIFEHNARASUARERETFRHBRBIAN - Run AR SR EXRBBANEENERET
EEE ~ WRERTAIUNEREFETFEH « NESTRFRFHENRE -

BRAREIES « BAILIE T3UT | AIRR) RIIRBEPRE T2 :

cEEER  RESEEAENEE - KRESEERE/MENER  URHBEFIVERERKESS -

© HEFH o *BEEREGRCPUECERIERIN « WERKDEAILESR - ER—EMRELE - IAERES
AUARRE S A ~ ERILERMMEASTHIEERFUHERNGPU - —RME  ERALENBNRFNEESR
FIGPUHE o BRI 25 ~ IEERAVERE R SEFNEIBERCEE - REREAGPU ~ ERILERMMEASM
FEEISEZGPU  HFIERREBECEAARFAMNATEE "SiIEBEEIIEGPURLE « BERE=SEEAE"
"BAEREEATML M BERENATML"

* BIUHER  ENIRAESR - URMRREERS -

* [REIEHSEMREFE LTI E - KALUERBESRE « EERKEDHRM LT - EEXREXEESARIREE
(BINA RSIETECIERS) B ~ WEIHAEIFEEA - i - EXRERFERUEXREREN R EEREEE -

HEELEEREENEHN LIFEHERRSEERE « TRERFIGEEANEEN T FEHERRIR
BNRGET o MNFBHEMA KR ERESFHKMBIENIG < 5520 "W1T L A" o

* REIES TIRRVRHERE - IRABKETTRRES LI - EUSERERRE - AEABRIITFIRGE
B TRRVRFERE ~ I B BIRARS o

TEEREL T NERZNERER - SEEBESHERRINEHENGPUREEFFANIEEH - GPURHF
P m{EDGX-1#ER = E R FAGPUREL -

= Lu 2 | Proje'cts Cluster rick.huang @netapp.com NE‘[’_ADD

Q =+ Add New project

Project Name Assigned GPUs Created Training Mode AFfinity Interactive Node AFFinity &
(im) team-a 2 07/27/20, 9:28AM none none
m teamb 4 07/28/20, 7:50AM none none
I team-c 2 07/28/20, 7:50AM none none
M team-d 8 07/28/20, T:51AM none none
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7ZRun:Al CLIFIRZZ T1E

AERMEARRUN:AISE L RIEFAE » TAREITETKubernetes TF - EIRIETFEH
AR DR/ =1(EZR o Al/ ML/ DLTL{FEH AN AmiE—RgiaR -

* EASEIFIRERE - AT EEEENTFEH « ERREXMEERTFEITITHN LSS - ARSHE
EIT o PUTHIRE « FRAILMRELR - BRETFEHEEARENFE - IREFTFEABNT AREE
1THRERRE o

* BEFNEETFRE - ATEEHENT(FEH - BRI XKERRELBash + Jupyter Notebook ~ &
imPyCharma RV IDEE N TIEFEER ~ I EIZFFEIGPUETR ° IFIEE=ERAF « ERERENITE
SN TIFEH - UnBEEAERTRENERIER -

BEACENISRIIFaH

REFERLNFCGPUZE « R LTEa L FER T7ar < RATTIEMKubernetes TIFEH

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

demo/quickstart -g 1

It EABEKARBEAETIINEILE - 9HE—GPU  T{EELL TGCR.IO/RUN -Al DEMO /
quickstart] #xAHBREFERAER c PG TIEdRE%A Thyperly o ABEEUFIT IR REEIETERY
HE

S runai list

TERET Runailist] LER o [ERIEEGBEI T —ARAREE :

* TContainerCreating] ° DockerB23IFTE Rt EinfATFRE T o
© TRFREIR) o TIRIETEERHEE o
* (BITH) o TIEIEE#ITH o

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

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

AEINS TFEMIRR « FHIT T2 !

$ runai get hyperl

=g
<l

EEWRTIFRCE: « 55817 TRunai logs <job-name>

$ runai logs hyperl

TEUEEEH T ~ CREZEFIETHITHDLT(EREERSCE: « BE B AIAVEIAREFEE « ETA « Loss Function Value
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» Accuracy ~ MU SHED SR ASB RV ©

IRPIIATEBIRUN:Al Ul EAGIREEEIREE "hitps:/app.run.ai/" o & TM&RIRL > T4EE T - Eo B IEGPUEA

ERFLIETFEaHE « FRIT TSRS .

$ runai delte hyperl
LSS RELENGTIEEH o el UBR#IT TRunailisty  (RunaiBEE) RERELILENE o INFRHMAEN « B2
B "BEhm A BIENIIR T EaH"

EEET(FEH
REFREMNECPUZE ~ BRAIUESLIIER TG SRNTEHNNEET(FEH :

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

TERIXEEAIDockersZ BRpython B ERE - I TIFRESRRA M1 -

@ 58 ERRTIERERBNERMEAEREEETHEERLF - RAEEEIUEREH
TRRIBSFERRS » X BAMERIEBLET(F o

l-g 1] EREGRKE—GPURLEAILLTE - IR <TES B2 M-command sleep- args infinity] ° AZERR{H
e~ TR G I ERENAEER ©

Tolan<vEEA RPN LB (EASENIRTEEH)

'Runailists : BT « AKAE ~ 8L - BARG - BRER « B2 EAEKRGPUMTIE -
'Runai Get build1] : TEL{FEE1 LEEREMARES o
* "Runai DELETE build1" : FILEEIX TFEHEE1 - HEHRBash Shel BER S « BT FIIGH< :

S runail bash buildl

ERTERABMPREShell - 4% « BERRIBRAIUEREAFB MR

BRI ATERIRUN:AL Ul EAR3R#E & ARAE "hitps://app.run.ai” o WEFFAAEN « 2B "B REHEH N EE T
=4

BN T FamaEEnEie
EREHHEETFEEHAVER « LRI UEFEARUNAI CLIBEN AR « MR EAEBRTAIERRE - BHN

FiRIRIE « EAJupyterEe HBREEREHMMARFFEHREAR o "AR" R5FEKubernetessE & 5MNBE
HYKubernetesfR¥5 o EAI U FRAIE S REBRMEFAE R ZIEMLERT « FEULREF
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AT EZEEEREPIIMNIRGER - EREEEEETR AR UREEHTES -
EE(EAIngresstiiZAARTFER « FBFHIT MH <L « ERXIFABRRTE A /AERNERE
$ runai submit test-ingress -i jupyter/base-notebook -g 1 \

--interactive --service-type=ingress --port 8888 \
-—args="--NotebookApp.base url=test-ingress" --command=start-notebook.sh

BEIINENENE ~ #1T TRunailisty  (BITEE) UEFBBAREEJupyter NotebookHd MARFEURL (S
) 1 ° URLEBA OGRS « TIERIBFERIRAAR © M0 552 https://10.255.174.13/test-ingress-8888 ©

MBFAER ~ F2HE ERERNERBRFESINEZETIFEH"

BREREFEAR

EARET ~ HPER—EERZEFG - HPMEENRNS2ERZERXECHIEESR X
FETRRun:AlRERAS E ~ TAERFERIEFMTECGPUERNENR « EZSREFERE -
HKfia A —EHPritRYResNet-50E 2 A5 "ResNet-505ECimageNet & I S B 25 A5
mE

$ 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

FHAFIBITHIResNet-50 2 28I EAFRAEE] "NVA-1121." o FPIEAEIE -G RETKEBEARAIRSR
HREFEERNEES c BB EHDCX- 182 EMEEE Tmnt"A Ttmp 9 BEHEEIRES £ o ERIENN NetApp

AFFA800 ~ Eff Tdataset_dir) 5|&3s5mBE: - #EimE -num_devices=1] o -g 1] ~ HMEFEALLTED

Be—MEIGPU o gi&EFTs88Y Trun - py) 15<HE ~ BEBIE lrunai submit) FELHIFEAE o

TEBETRAFEERRK - EHPGPUERZKEI7% ~ T EA B 2167 FAGPU ° & UTEGPU /%%Eﬂf‘l
PREZEESEBXROICHNGPUEE © THITH I BRFERERHITHNIIERE 2R~ FHE
B« Ei%L - GPUEAE ~ SUTHR « EEMEERFEER o (TP TEa SR HEFREEE ﬁ?ﬁﬁ\
£ HEEIE) o &% - HEAIRGHEEETHERDGX-1815 « IRIHGPUMEMERE o
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= run:

a | O‘J'E" ]’\..l'i[‘;‘ W Cluster: cluster1 rick.huang@netapp.com f‘letﬁ\p P

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

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

HIGPUEE « BANRERRBREHMERENTIFEH

EHZE A BFIRRA BIERIE « BSMMHR RIS « SEMEMMIEIES  EET
EEREREERVESEE - Eit « BB GPUN BRI MRS « EILF—
{EGPURTRIE HEAAE M T fEGH o RUN : AIBIE{CABR 5 2B Kubemetes HEIZ 2L
TR BRI HNACPULZRM - AHSIERITCUDARRM TIFaL « HElEsEE
{EAITYE « GUNIEEREIBIER o SSCPURREIEERIRSMAITREFES—GPUL
FRBTSETIFRE  Mit—% « ATREER—EERLHTES TFEH - FINE
BSIRE BT EAE SR © E MR o

RUN : AINER D GPUR MBI BRI E#HCEEGPU ~ IR HEZEENISERERE TR  ERRNEEILAY
FRIRER— AR EE o 11—k « SETEEHMETE—EGPUNERZPILHEMIT - MASEMHETIE o It
FERPEIBEHA « ERRE - FREEFERRLTST o

%ﬁ%ﬂ’ﬂusecaseﬁluﬁﬁﬂElﬂ—ﬁ]GPU_tiitﬁﬁﬁU/\ﬁ]IVE LR ~ A MU AERIRVEERS SR T/\ERI T

WTEFHIEE"team d (BFXd) "BI"Fract05 (93405) "TEFRIUEH » DEAAGPURNEER0.5 Mvidia-
smi] SR RE—TEE « BB AMGPUCIEREA16255MB | DGX-181254V100 GPU 32GBRY—¥ ©
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root@run-deploy:~# runai bash frac@5 -p team-d
root@frac@s5-9: /workload# nvidia-smi
Tue Jul 28 15:17:03 2020

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

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

| e e I I e e e e e e I e e e e e e e e

I ) Tesla V100-5XM2... On ul 000:07:00.0 Off | @ |

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

Type Process name

N/A  NAA 156 C python3 15525M1B
o +

FBBELCEGPULRE « BISRERAX

TEARBNZEF "BEAEFRICEATIE"M BEIERR AT BfIsgst 7 ERE R 2=
LUBRRun:AltERINEE « BAREMRNIFEHEE « BENELHRE - LIBIBERTRGPU
BRICE - RIERMESR TIEONTAP ZEAIREF « EZFSZEERERAR « WHREC
EERENNBEFNEED -

FE=EERT « RE T EEMEE :

B S
XA 4,
EPxb 2
= B 2.
Bl 8

5~ E=EEERIEFER TS :

* Jupyter Notebook : (jupyter/baseZ s B! E L)
* RUN : Al quickstart : TGCR.IO/RUN-AI-DEMO / quickstart]

BAIRICARZEMNRE T ER
* RREREENBZ M - DURIIAIRERE P HEER

161



© MEFRAEUTE KA E GPUMN—I 2 IGPUME S
* TEBRAUABREFTMRTE - ZEXSERAEERERA TANGPUR « A UBKBE RECEE
* TREBIEATEIITEREZETE (FIUNetAppE23) B ~ (EANetAppfER A 2 HIRE K E4RR5E
* T ZERBUAIERARRAT
° JupyterZEs2 BB
° #1177 . Al Container
* REERRERSERR
B AR BRI TR T IEFFAER « F2R "S54 88V AIESFEE R o

R 1ELEEHE « TEEIENEHNBERMBMGPUBE « (1 FEFIT ° A tEINGRMNIEES)
T~ BRNEESHE2EE - SEEFEE 8 CHPITHFAZEERN - BN EEHTE - @ERREASRE
FJupyter Notebooks RiER S HFEHIZIES © At « EEEGENMERAZTEEFTRIVER FECEGPUDHE -

CLI SERVICE URL(S)

IR E AR EREER TFER ¢

© REMREEWm  £A16/16 GPU °
* REFRERS -
* AR EOE « BREELEGPUZ o
* AE > “Team d"MI 8 A2 2P(FERECRE » T ‘team—Db"Fl“team — " AI LA EFAREINIIGPUETTE RS » 1EM4AEE
BIFRASRG o
BEAEBRREATM

EAEF ~ BT~ 8 Mteam di EXREZGPU (WUECFERIR) B~ RETEHF Nteam
bl 1 Tteam cy NIFEH ~ WUAATFHHZESIGREB ERFERIEE

MELFRER - EFRANARRERAITRQIBFFFAER « F2R— "F4. 08V AIEEAER"
TEERFEENZEFEHRE - SEASEHNGPU ~ WkHRESSH FEHMEHEMmESLHELE -
HFIFTAERERE) ~ EFfAER TER SR RINGPURRIEBERE T 7] HIGPUMREIET « Run:AINREIATE

BEAGRAEDERRE « M7E Mteamby M Tteam -c) RPREEFE—IELIF - ErliRMBRSEEERAE M
ERRBERNERREEERENERRSE TIME-
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GPU Utilization GPUs / Project

Nodes Total GPUs Allocated GPUs
10
2 16 16 *
]

Running Jobs Pendinag Jobs Idle Allocated 4 e
' =as i olie GPUs 0 ‘
y’?|_| :?&:.,I "‘_:-:1 86 /o 2 x === l I

b '&;‘n //

I 0 : L A
team¢ leam-b team-a team-d

(
|

Running Jobs
Job Project User Type Mode GPUs Run Time Progress Utilization
c-3902 team-¢ root Interactive dgx1-1 0.20 00:11:40 16% 99%
alg team-a root Train dgxi-1 1.00 00:11:49 23% 100%
b-2-g04 team-b root Interactive dgx1-2 0.40 00:11:48 13% 100%
c-5a team-¢ root Train dax1-2 1.00 00:11:38 24% 66%
Pending Jobs Nodes
Job Project User Type Requested GPUs Wait Time Node ~ Total GPUs  Allocated GPUs  Utilization
b-4- team-b root Train 2.00 0D:01:34 dgx1-1
v * 8 8 85%
c-4-gg team-¢ root Train 2.00 00;04:49
dgx1-2
- 8 8 89%

LRI EAIRVAE R THER !

* "EBEHTE - *RAGTEETEHGPURVACER « S ERXIRETEERLER - HENLIFaHENELECEE
YRR o

CCATHAERE CRMSEEFLERERBRNIFEH  HEHELEER « AREFLS—ERBKRN ISR
& o RUN : AIRARBIATEEE ©

BEFEN QTS

TEAEF - BfIRERZSER BRI Ea S EBEATRAYZS] o WIE—2K -~ FfInisE
TEERuUN ¢ AINAFEFANAIRBETARECERAVLERRECEEEE R

FAHFEGRIBR

3

ZERXERGPUB L ACERET « BR(THIHE!
* TBRMUARBECERZFRILER « EZEBLEENERZEOEATHRELRE  EEABRAATERN
ERERRANERTEMNE -

ERE EAERICEA TS AMETIEEHEEATT] | —ERKR Tteamb) ~ —EMRI Tteamcy ° fEAE
& BFIEHARM T EEH(TS -

MBEIFRR ~ EANBRBERRTHQIRFFFAETH  552H 5410880 HEEAZR"
EFTA TIEERIRIBEE IR AT "S54 1080V AIE Sl E N R B RIREET | “team—a (EFXA) ”~ “team—b (
EPxb) "M“team—c (EPkc) "#PLLTARACRES HGPU » BITARAVERECER (41E) #HLL~ TEFXAL (teamA)

{HIE4EGPU ~ ™ TEPxbs (teamb) # EPXc1 (team c) BIBR(E2{EGPU ~ MIEENAZZE (218) o 9 FECHY
ACEBBZ GPULLHIE M TERACEERILE R - ERAAEZEEXREREZGPU - BIBACRER - AR FHTERA
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BIEBEEIEFNSEEN « MRILETEREE - EEFENMNZEBRIB2RANRIBFR R IETVFEE -
EEEaHTEHIRMATENETIERT

Nodes Total GPUs Allocated GPUs ORI Uation O ta/ Paoject
10
B
Running Jobs Pending Jobs Idle g‘g%‘;med . I :

14 2 1 a2l

team-c  teamb leam-a

Running Jobs
Job Project User Type Mode GPUs Run Time Progress Utilization
c-3-g02 team-c root Interactive dgx1-1 0.20 00:22:01 29% 100%
a1-g team-a root Train dgxi-1 1.00 00:22:10 42% 99%
b-2-g04 team-b root Interactive dgx1-2 0.40 00:22:09 24% 100%
Pending Jobs Nodes

Job Project User Type Requested GPUs Wait Time Node ~ Total GPUs Allocated GPUs  Utilization
[} team-¢ rootl Train 2.00 00:07:45 dax1-1

£ : B 8 8 68%
b-5-aq team-b root Train 2.00 00:07:45

1-
dgx1-2 8 8 89%

HERIEH GRS REER FAIER ¢

* RFAEREMBERN T EE BT

* RBAFEEEREICHTIINIER « A4 Tteam-b1 1 Mteam-c1 BEFBRBERELTAGPU (FAECEEE
) ~ TMAMERYECEEEEBAEANCAEMECERS (S ~ R ESMERGPURE -

* FREDECER G BENTTAL ©
FEE ~ RIRFEIRTETE THIAARS :

B BB HIGPU 2=

B BXA 8/4. HBIBECZERIIIEGPU © Z2{T5) o

&b 4/2. BIBERENMEGPU - —ETL{F&
HEHEATT o

E; 4/2. HBIBEZENMEGPU - —E I {F&
HEHEATT o

£ 0/8. SERERMERAGPU ~ BEHEATTIN
TEEH -

TEERSER TT @ AT BRIk - EEREER - SEFERENCPURE "ZiEEEACERGPURLE
EfsREERE"  "EAEREEATIE"N "BEEENATE" - BFMNS—TEHEEHENRASTESR
RIR2ERECERNGPURE - HFIFTUEE] « A ERBRXHN T FEHBBECEGPU - MIL—K - EREH
BRI ARIGPURS « BIXFAEBHBEACEE « ARIRIBATRAFALHELF - REBA GEZLEERNREREE
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GPU Allocation / Project ~

10

gt 4 4] S
08:30 08:35 08:40 08:45 08:50 08:55

— team-a team-b team-¢c — team-d

BERMEIZEETridentfmZHIPersistentVolume

NetApp Trident@e2 X ZIENRARRRIEEER - SERBEmER S CERARENEH
FHEEX o AL EREFEE E TridentfiiEIKubernetes PeristentVolume (PV) -~ %
ENetApp ONTAP HEEAIE RIS E -~ %5 « NetApp SnapshotifiT « JERBIERESMEES
RASMBES o

ENERRAMBZERTHPVCS

HNBARWAIZE - FENASRUES FANEMBENE I E RS AERRKubernetes PV - HEEE(F
FIKubernetesF4&VolumeES (PVc) ~ FEREXEBEI—EPVC c 552/ "NetApp Trident>Z 4" LB L
KAERERENGEMAEN - UTREEFRRANAKAERERIEY

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

TS « EFEE TEKAI B9 TPVC-TEST) ITRHREE !

$ runai get pvc-test -p team-a

CREZEE PV /tmp/pvcimountit&i ] Mteam Al T{E TPVC-tests o Wtb—3k ~ ZEB I MAER ) —(EMLRE
&:EE - ERSREREETESEMEBRIELRR « ILIAEIERER - ERRISRATUE—HEER « REBUZ
B EFHMBMRESTREAGER ©

{# A T%|1EB7FHEContainer Shell :
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https://netapp-trident.readthedocs.io/
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https://netapp-trident.readthedocs.io/

$ runai bash pvc-test -p team-a

A% ~ R IRE RS Volume ~ LIFEREBRABIE RS

EIEAEEFAPVCSHIIFERIAECNetApp FlexVol BYINEE ~ LLKzNetApp ONTAP FlexGroup FINetAppIIHE
EENTRMEAEET - ERENENEIFEE - U2 ERANetAppiTFrie (e E K248 o

NetAppfiRun @ AIBEARMTIRE R S1E « B RNetApp ONTAP AlfZR 7 ZZHVEEFINAE -
WHEBRuN:AITFES ~ UREAIZFE EHRAEE o LD IR E RS « oJf{EER
BRNTEEEGARE - UAFEEE - BMSBEEEFELEA AR ENER
4&NetApp ~ W Ei4&RuN © AIXEVSEZEH

F4.8808V A FAE R
AR SAHMVAEFAEN SREERIEECPURE - EREREEAE" -
K TAIBRFR3Z T

HE BR{R: # GPU 4=t g
XA Jupyter 1. 1/4 -

BXA NetApp 1. 2/4. -

ERRA AT Al 2. 4/4. EFAFAECEE
EPxb 1T Al 0.6 0.6/2. ZWAGPU

= Bxb HAT DAl 0.4 1/2 2BSGPU
EPxb NetApp 1. 2/2. -

EFxb NetApp 2 412. HBiBELEE2(E
EES BT Al 0.5 0.5/2. ZWAGPU
B3 BT Al 0.3 0.8/2. ZWAGPU

& B BT Al 0.2 172 &3 GPU
23 NetApp 2. 3/2. — BB LA RE
P NetApp 1. 4/2. i EE2(E
il NetApp 4. 4/8. ER—¥ g
AENE

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

ARPEROERS LI -
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$ runai submit a-1-1-Jjupyter -i jupyter/base-notebook -g 1 \

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

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

-notebook.sh -p team-a

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

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

$ runai submit b-1-g06 -i gcr.io/run-ai-demo/quickstart -g 0.6

-—-interactive -p team-b

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

--interactive -p team-b

$ runai submit b-3-g -i gcr.io/run-ai-demo/quickstart -g 1 -p team-b

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

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

-—-interactive -p team-c

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

IERS ~ CFEEE TIUEAS

HE
EIFXA
B Fxb
B X
EIlES

B EHGPU

4/4 (BRBCEE/BMRDED)

4/2.
4/2.
4/8.

EFFATIINIEEE

H

: \ET E
°l zl 2l

H

=]

E2R—H EEBERECPURERSEERERE" UsmEBERvAIEES

F4.95 R AIEEFAE K
AR SAHMVAEFAER "EAERIEEATE"

R TSIERFRIZTIE

=
“ast

6/8.

8/8.

=
[==]

i

team b/c/ cTIFEH LS
WiEE FEE) o

HtEX (b/c) L&

HYE BE R
) o
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A2RTIIRTHSLIER -

$ runai submit d-2-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-d$
runai submit d-3-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-d

LR ~ SRR T HUARRS -

HE B EHGPU EEEATIINIEaH
B FXA 4/4. =
B FXb 2/2. m
M 2/2. E
Bl 8/8. e

FSR—E EAERREATE" UEREENRR
$£4.1080pV A EFEE R
AEIE ZAMBVREFEER EEACRRR AT L

BIRTYIEFRIZIIE: Meamal - Tteam—bJ F Tteam—cl

L= #GPU Hast B=

EIEA 2. 4/4. MEZEEEHFEAITS
E XA 2 4/4. 2B TFEEFAITS
B FXb 2. 2/2. 2{B TR HHAITS
EIlE 2 2/2. 2B TEE&EHEA TS

2R TYRITHISR B

$ runai submit a-3-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-as$
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

LR ~ SRR T HUARRS -

L e = BN ECHIGPU EFFATIINIEEEH

BEIFXA 4/4. wiE CE&a & D RIZERGPU

B Fxb 2/2. MmETEEH D HEKRMEGPU
B 2/2. WE LE& &7 BIZRMEGPU
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wE ESEMGPU EHAFFIN AR
P 88. %

TR ~ MbR Tteam d1 BFRELIEEH :

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

E2R—E BEREN AT - UEmEErAEHE -

falkz AJ R B H A E R
AERABBAXFIAEN  S52RTIER

* NVIDIA DGXZ%#%
> NVIDIA DGX-1%&#thttps://www.nvidia.com/en-us/data-center/dgx-1/[]
> NVIDIA V100 Tensor Core GPUhttps://www.nvidia.com/en-us/data-center/tesla-v100/[]
> NVIDIA NGChttps://www.nvidia.com/en-us/gpu-cloud/[]
* RUN : Al Containertf#sBf#RA %R
> RUN : AIE &7 https://docs.run.ai’/home/components/[]

1:||||
\\\

° BI1T I AIZEE Hhttps://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/

° ERun:Al CLIF 23X T {Ehttps://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-
Unattended-Training-Workloads-/[]
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/

° ERun:Al CLIFR 3 ECGPUZ #https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Using-GPU-
Fractions/[]

* NetApp Al Control Plane
° ¥tTER & https://www.netapp.com/us/media/tr-4798.pdf[]
° FS%E TR EEhttps://youtu.be/gfr_sO27Rvo[]
° GitHubf#7FEnhttps://github.com/NetApp/kubeflow_jupyter_pipeline[]
* NetApp AFF E&
° NetApp AFF AZFIE @A EEhttps://www.netapp.com/us/media/ds-3582.pdf(]
FBRRAIl Flash FAS BINetApp Flash{&Zhttps://www.netapp.com/us/media/ds-3733.pdf[]

° Bifl
[EEONTAPhttp://mysupport.netapp.com/documentation/productlibrary/index.html?productID=62286]]

° NetApp ONTAP FlexGroup (SHEE) iRk https://www.netapp.com/us/media/tr-4557.pdff]
« NetApp ONTAP Al

° (E*FDGX-1£1Cisco Networkingz& st3§RIHIAI) ONTAPhttps://www.netapp.com/us/media/nva-1121-
design.pdff]
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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-/

° (#RFDGX-1#Cisco NetworkingZBE+5RIAIAI) ONTAPhttps://www.netapp.com/us/media/nva-1121-
deploy.pdff]

° (RFEDGX-1fMellanox4BE& & st15RIAIAI) ONTAPhttp://www.netapp.com/us/media/nva-1138-
design.pdff]

> (RFEDGX-2:%5115MAYAI) ONTAPhttps://www.netapp.com/us/media/nva-1135-design.pdf[]

TR-4799-Design : AR ONTAP HEIE T /& HWNetApp
AIZREZLHE

NetApp/A &) David AretteF1Sung-HAN LIN

NVIDIA DGXRARIIEEIKE—NEATEAFTENESKXAIEE (Al) F
o NetApp AFF {ftFEMRE M BEESELE RIVE S EERIBEIEINAE © NetApp£ANVIDIAKESF
HLNetApp ONTAP By TEJSEM%AlLl BELRE - ATPIRM—EIRIRAMNERTE ~ U

ERMAE ~ AISEMETIRRTIBAISMIZEE (ML) TE&E -
"TR-4799-Design : ZEAIONTAP EEIEE TEEHRINetApp AIZE 228"

TR-4811 : #EFAILONTAP EEMINetApp SAIZEZLE | 2R
R-FRR T 2K

Rick Huang ~ Sung-HAN LIN ~ Sathish Thyagarajan + NetApp JacCl Cenci ~ NVIDIA

EIESZI0EIRMIES] « t7BhZE R {EANVIDIA DGX-2Z& 45 M NetApp AFF ST 1B (EHZE
FIFINetAppZIEHO ~ FTEATEE (A) BERZE  c HhEsREFESE (DL) &

B ARBEZER G Bl ZRMERENSR IIEREMEEEN - EhthaiERRs
EREAVIRIE AR RS o

"TR-4811 : BRI ONTAP EEAINetApp SAIZREZRIE | S BR-FR A ER

TR-4807 : ONTAP ERN ERIARTE LIEEEH N INetApp AIREZR
R R ERE

Karthikeyan Nagalingam - Sung-HAN LIN ~ NetApp Jacci Cenci » NVIDIA

L2 ZZREAFERNVIDIA DGX-1Z2 4 HNetApp AFF Z1BEAFS2RPI(E A ZHIHINetAppz
EHOKREZEATIEZEREENTRIRHE]] - HhE SRS SRIRTS A 26 BE R
FEZBEXFENSR TERZEREN - Ehth81IE T A IPEAFRIEREEES o

"TR-4807 : ONTAP BN EREIARTE LIEE HHINetApp AIRE ZRE-fE R 5 ek st"

¥EE Al §1 NetApp BB
fE%& . Sathish Thyagarajan ~ NetApp
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Estimated labor demand change and generative Al automation acceleration by occupation, US, 2022-30
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