AT Hge
NetApp Solutions

NetApp
March 12, 2024

This PDF was generated from https://docs.netapp.com/ja-jp/netapp-solutions/ai/a400-thinksystem-
introduction.html on March 12, 2024. Always check docs.netapp.com for the latest.



~
EPIN
XYy 7Yy TOANIHEEY ) a—>3 Y
AlRET>T 3

7_'“—§/\°’r7°5’r\/\ 7__“_& |/’(7\ #Eqii
A—XT7—2R

16
162



2y b7y TOANIHEEY ) a—>3 Y
AlRE1>T5

AIBELUMLETIL L —=>F FA®DLenovo ThinkSystem SR670 V21&&NetApp AFF
A400

TR-4810 : [NetApp AFF A400 with Lenovo ThinkSystem SR670 V2 for Al and ML Model TrainingJ

Sathish Thyagarajan. David Arnette. NetApp Mircea Troaca. Lenovo

COFRE . Ry Ty TR ML=, AIHEE (A) 7—270— RF@AETICREREL
SNnfzLenovo b —N\EFERHLIEIVYRLOPDIS AR T7—FT7I0F v =2iREHLE T,
N FAEDOAYEa—TFTa 203 TIH T/ —R (OO FILERIETIL
FGPU) TH3h. oA Ea—FT1 >0/ —RIZHOBEIEIND. FINBEENRE
LTWET, COEREKIF. ZLOLETH 4 1THNTWVWBAINL—Z 2T DEFIC
SIS LTWET,

ARFaXYFTlE. 8EDGPU Lenovo SRE70V2H—/\. I w KL I DNetApp AFFA400Z kL —T S X
T L. 100GbE VA —O% U hRA Yy FTHERINZIAE2a—TFTa VI ERAMNL—CDBEOT X b EtE
EECDWTERRAL £ 9. N7 A=YV XAZAET S/, ResNet50% ImageNet7—Xtwv FTEAL. /N
wFH A X%408. /\—TFEE. CUDA. cuDNNICLELTze COT7—F T F vid. NetApp ONTAP 752
RRET—RRANL—CDIVR—TSA XV T ADEEEZVBELE T BAIM 2 7 FIHSIRDI-HERPED
BERRIC. M EHERIRICEBNFERR ZiRIELE T,

NRGE
ARFaXVBI RDESBAZRRELTVET,

CF—RHYAIVTFA R T—ARAIVS DT T—REEBE. A AT LOERE
cAIETILORED-HDY ) a—>a > %uRFAITZIIEA—TSAXT7—FFTU

*Fa4—7F>5—=>% (DL) rHEWMFE (ML) OREBEEEZZEMT DT-ODMENRALELTIELTVST
—BAYA IV TARNET =RV T

CAEBEADOTHSRAZ TORBMZREICEBELIEVEEITVRES R =4 =", OT/ITORBREE
BRET —FT 9 F v

Lenovo ThinkSystemt —/\% & L 7= C DfEREK . AFF X kL — %1288 L 7-NetApp ONTAP (&. GPU
DIIBEES ERERDCPUERMEAEHE T, ARBELT—X21ZY FTAINL—Z VIR MEBT 3L SICKETTN
TVWET, CORIETIE. 14 DNetApp AFF A400R kL — S 27 LICHIZ . Lenovo SR670 V24 — /N % 1
B. 268, FRIMEFERTZIRT—ILTIRNT—FTIFvICED. NTA—IVAOALEERBERT—R
EEARBLET, XORIS. 7T—FTI/F v OHEEZRLET,



SRE670 V2 with
8 GPUs

MetApp ONTAP
Storage System

CDFRY b7y TE Lenovo BERRIZ. EICRDESBXV Y beHics5LET,

CHEBONL -T2 aTdERITLTRITTSRHE. DERECIARMIRICBNINT +—I Y XA Z2RR
LET

* LenovoDH—NDEP. XY 7w AL =Y b O—SOIFIEARETILICE D CIEMICEN
TeNT#—<I >R

* BELT-FREICLD. THBREOTHEEHRS (RPO) L BIZEIRER (RTO) ZEAK
* Snapshot 70— V% FEAL TTF—2EB*&#ELL. BEY—I70—-%28EL

FU/0O00E
COtEUa>Tld. COBREDFELRIAVR— MIDOWTELLSHELET,

NetApp AFF > X7 L

NetApp AFF R hL—U S X T LK. ERZV—RIBZINT+—I VR BELIEREE. 757 RKEe. #
AREDT—2BEEHEELXHEI THED. TVA—TFA1 XA —COBH BTN TEEY, 75V
DAL L TEREFSNFAFF S AT LlE. EPRRAI U T AL BT —20OEE(. B, REICRIB
79,




S
EEEmamrEEmEATEEE
== “m

i et 2 -
H i £

!:{I s
ML o
St

4 R
e

NetApp AFF A400i%. RDOMEBEZXBH LISV RL YIS DNVMe 75w a XA L=V X F LT,

* RARIAE [ K20PB

CEBRARAT—ILT TN 12~24) —FK (HARTx12)

* 25GbEH & TM6Gb FCRX A R—FENET

* NVMelEaR X kL —2 )L 7 AD100GbE RDMA over Converged Ethernet (RoCE) ##5:

* NVMe> T )L 7HMEHE TN T LA WSS IE. 100GbE RoCER— k&R MRy D — 0 DEEEICERT
RECE

*HEEA ML —T > 1)L TIC12Gbps SASIEF A IRMLE T
* RD2DDIEEDHD T,
o A =Ry bk 25Gb1 —H Ry b (SFP28) R— kx4
° 774 NF¥HJL:16Gb FC (SFP+) K— kx4
* 100% 8KBDZ VA L) — R, LA FT>1%0.43 1)F. 400k IOPS
T hULARILOAI MLEEEBIT DNetApp AFF A2501C 13, RD & 5 BIEREN H D £
* RAEMBE [ 35PB
CBARRT=ILT UK 12~24/)—K (HARTx12)
*440 FIOPS DS YA LY—R 12U
* RFTDNetApp ONTAP 1J 1) —XONTAP 9.8l BB LTLE T
*HABLUV I ZRARA >R =030 FBIZ25GBD A —H %y b R— k%Z2D

v b7y 7. AFF ABOOXAFF A7007% &\ RIRIELRAI/ MLERIRICEBN /N T # —< > R LHisk 1 = ' it
TB3AML—IORTLHEELTVET,

NetApp ONTAP

Zy Ty IHRETIEBHHRAOI L —UBEY 7 T 7ONTAP OZERETNE. 1> 7S5 &H1E

L. 25T RAIGEDT =22 2—ICBITTEET, ONTAP IE. £RE2U—RIZ37—XBEMEETAL
T. T—HADORMIZFRICERAEL . B—DY =Lty b TT—20OBRBEREZRELET, 7—4IE. Tv
D, AT VTURRBE. RERBAICBRHICBETACHTETXT, ONTAPOIZIE. T—XBEZE5

L. EBERT—RXOERILERELZRITI DT EIEREENBEINTED. N1TUVYRISTRT—
FTIFYvERETHRODZ—XIIHWETESZ AV ISHRBETETET,

T2 EEZEZ
T—RERIF. TV T—2areT =Rty MIEYR)Y —XZERATESELSICTBLDIC. TVE—



NS

TS3AXITERICE>TIHBICEETY, ONTAP (ICI3. ERZEEMLEIUEHRILL. #ERIX ~ZHI
WY BICHDRDEENZENTVE T,

A VTAVT—RAVNI D IV CEERRDEL, * T2V aVEA ML= T OV IR
DEEXRZAR—XAZHIR L. EEHRIIENBTEZABICER LEF T, CORET—2IIO—HDILICHER
TN, TRIZTVTURICERBILINE T,

RN K. A TT 4 7D Quality of Service (QoS ; H—EXRE) . * THMH L) QoS EIEHERE
IC&D. BEICHAECNIERETEER 7 VT —2 3> ONTA—IVALRILEMIFTEE Y,

* * ONTAP FabricPool , *Z D#%8ElE. Amazon Web Services (AWS) . Azure. NetApp StorageGRID 7
TV PARL=SREDNTIvIELVTSTAR—(ISORINL—=F T gl =LK
T—REBHNICKERBELET,

T—ROEE CfReE
ONTAP (F. SBLINT A -V AT -2 REZRFE L. UTOFEATINSOHBEZIERL T

CFNTF—IVRAEELAT VY, *ONTAP IE. AIRERRDEWVWL A T TREDAIL—Ty FxiH
LEx9d,

** F—R1RE, *ONTAP (I, HHAAADT —RFREEREZTIREL. TIRTDTSY T A—LTHEDE
BEEBLET,

* * NetApp Volume Encryption* ONTAP (&, # > R— R ENAEBOEmADF—EBEZHR—LL. R)a—L4A
LANINDXRA T+ THESEZERRLET,

FRO=Z—XICHERIETEDTI>T S
ONTAP 9l. ERDBL WX TENL TR ESRRAZ—XICHIETBDICRIIBE F T,

* U—LLRABIERE /) VA MY TARL =232, ONTAP G, BEEOIY FO—5%XT—ILT7 T Y
SABICEFEILETARAEZEBMTEE T, NVMe ® 32Gb FC B DORFFV ./ OASADT7 Yy I L —R
H, AR FOOIDY BT —EBITPVRATLELEZTOLTICRTTEFET,

U TURADER. *ONTAP &, IRTD/NT w57 RT Software-Defined Storage ( ONTAP
Select) £V T RRAT4T14 A2 (NetApp Cloud Volumes Service) ZZIRTE 3. &H 7
SURICESRSNIEANL—CBEBY 7D 7TY,

CFHLWTI U= 32 DG, ONTAP X, BIFOI VA —TFSA X7V r—> 3>z R—FY
BELA>75%FERLT. OpenStack. Hadoop. MongoDBARE DX T Sy 8T+ —LT7 U
=S aUILIVEA—TSARISADT—EY—EXZRELE T,

NetApp FlexGroup K1) 2 — L

— RIS, bL—Z2 0T =2ty FEIBHEEDT 7LD SRZBAREEDRHD T, T7ILICIE. TFX
b A—FTaF4. ETABREODHRDIEENT — 22303 TEET, TNS5DT—XIFE WITLT
MARFENB LS ICHEEFELTUIRTEIREDNHDE T, A ML—IDXTLIE. ZRONEET 71 )L 72 1N
L. = 22w ILI0ES YA LIODEAT. TEN5DT 7N ELINCHANDBEDBHD T

FlexGroup /R 2—L CROK]) (3. BEAD AV AT A FaITY b XIYN—FKR) a—LTHEEINTCE—DX
—LAR—R T, R FL—UEEE(IINetApp FlexVol EEIRICHERE SFUVEBETZ N TEE

9o FlexGroup R a—LAD T 71 ILIF. BALDAYN—HR) a—LICEIDYE TSN, EHOR) 2—L%
J—=RICEED>TANSZATEINZZCIIHD FEA. ROENBEMCAD XTI,

* ART=EEROFEVWT—IO0— R@EIFIC. RR20RZNA FOBRECFRRGRREL ATV ZRBRL



7
AL R—LRR—RICRAL, 000EEDT 71 LEMNTE £ T

*CPU. /—F. 77U —=b. OYRT4F I bFlexVol R 2—LEETNAST —o0O— ROIETT
IR FR— b

HA PAIR HA PAIR

Lenovo ThinkSystem7R— k7 + 1) A

Lenovo ThinkSystem % — /N3, EFHBRN—R Iz 7. VI +rD 7. Y—EXRELBHLTED. BFHED
MEDREZRL. FHROFEICHL T Z7HD. L. BEICELELES 25857 70—F%
REELET, NS0T —NF V77 RAREOXRBET Y /O - EFLENT Lenovo DEFHTRMZ
HAEDET. x86 U—/N\THEEAEDSVLREMZRMEL £,

Lenovo ThinkSystemt —N\ZEBA T3 ELX ) v MEIXRDEED TY,

* EVRREECHICHR T BHREICEBNICED 1 TERGT
* EREU-FITBMESEICED. FHEIMSLEICH DD IR b= REEATHIRL XY

*RETZvaTo/OvIcED. LTI ERL. INEREZERL. V7L LTOT—2E
BEIAV—MIRBELEY

Lenovo (&, Al DFICHEWVT. ENT—IJO0—RICMLEAIDOX D) w hEIBEL., FFATESLS5ICT3
T=ODERENLT7 O—FH2E >TWVWET, Lenovo DHEHkIZ. Lenovo Al Innovation Center T Lenovo Al
BRZAESSUVFEMEL. FEDI—RT —ADMEZ+DICIBET DN TET XY, MERIRE TORM
HIEMET DI, COEBEHRFLOOT7 7O—FTiE. AIBIFICERBEEIN. T<CICERTE 2RE BR
TS5y b IAx—LOOAVE T FDOERIEDETERETT,

Lenovo SR670 V2

Lenovo ThinkSystem SR670 V25w 7 H— /NI, AIDERILENANT #—I > AAYEa—T1 Y
(HPC) ICBRER/INT #—I > AERMLE T, SR670V2iE. BASEDGPUZEHHR— kL. #EHFEH.



DL. #fmoamhitanTy—o0— REFICRIGL £,

4x double-wide or 8x single-wide GPU slots and 2x PCle |/O slots
with 8x 2.5-inch or 4x 3.5-inch HS drives
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8x double-wide GPU slots with 6x EDSFF HS drives and 2x PCle I/O slots
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sync ; sudo /sbin/sysctl vm.drop caches=3

NYFI—IZRI)FREEFTL. $—=NZ kL —2 (O—HILSSDR kL—) ENetApp AFF R kL
—JY XT7 LDImageNetT—2t v cEFERL X LT
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¥
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python train imagenet.py --gpus 0,1,2,3,4,5,6,7 --batch-size 408 --kv
-store horovod --1lr 10.5 --mom 0.9 --lr-step-epochs pow2 --lars-eta
0.001 --label-smoothing 0.1 --wd 5.0e-05 --warmup-epochs 2 --eval-period
4 --eval-offset 2 --optimizer sgdwfastlars --network resnet-vlb-stats-fl
--num-layers 50 --num-epochs 37 --accuracy-threshold 0.759 --seed 27081
-—-dtype floatl6 --disp-batches 20 --image-shape 4,224,224 --fuse-bn-relu
1 --fuse-bn-add-relu 1 --bn-group 1 --min-random-area 0.05 --max-random
-area 1.0 --conv-algo 1 --force-tensor-core 1 --input-layout NHWC --conv
-layout NHWC --batchnorm-layout NHWC --pooling-layout NHWC --batchnorm
-mom 0.9 --batchnorm-eps le-5 --data-train /data/train.rec --data-train
-idx /data/train.idx --data-val /data/val.rec --data-val-idx
/data/val.idx --dali-dont-use-mmap 0 --dali-hw-decoder-load 0 --dali
-prefetch-queue 5 --dali-nvjpeg-memory-padding 256 --input-batch
-multiplier 1 --dali- threads 6 --dali-cache-size 0 --dali-roi-decode 1
--dali-preallocate-width 5980 --dali-preallocate-height 6430 --dali-tmp
-buffer-hint 355568328 --dali-decoder-buffer-hint 1315942 --dali-crop
-buffer-hint 165581 --dali-normalize-buffer-hint 441549 --profile O
--e2e-cuda-graphs 0 --use-dali

- HRSGUTIE NIRXA=ZY—NOLFINLET I Z2ERALE LT /—RIEI2DDNFX—=FF =N\
ZERAL. TRy IO 7L/ —FRITFEFEICICKRELE LTce CNIE 8L —Z2TTIRT
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FAWDEEIF. ZFEALTTRAMLELT dd ImageNetTF—42t v fOWTNAD T 7 ILICRHLTIAT Y

ZERITLET. BEEWMICIE. O—AILT—2EXy bT—0 7= LTROAR Y FZ2EITLFE LT

sync ; sudo /sbin/sysctl vm.drop caches=3dd if=/a400-100g/netapp-
ra/resnet/data/preprocessed data/train.rec of=/dev/null bs=512k
count=2048Results (average of 5 runs):

Local storage: 1.7 GB/s Network storage: 1.5 GB/s.
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ResNet50: Aggregate Images per second
(higher is better)
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Jw I LET,

X B 4 o @

N. Virginia ¥ AWSAdministratorAccess/kj

Search results for 'SageMaker"

Try searching with longer queries for more relevant results

Features (4)
Resources | New
Blogs (1,115)

Documentation (15,143)

2. Notebook% 7' ®M* Notebook Instances % =.
JL%E9,

Q Search

=28 Services

g‘i}}1 Amazon SageMaker
Build, Train, and Deploy Machine Learning Models

Services

¥

F L >0 Create notebook instance *"Ra > & 7 1) w

[Option+S] ‘ & L ® [} N. Virginia ¥ AWSAdministratorAccess/kjian@netapp.com

Amazon SageMaker X

Notebook instances info

Getting started

Amazon SageMaker » Notebook instances

Create notebook instance

L]

Studio

Q, Search notebook instances

A

@

Studio Lab [4

Name Vv Insta

Canvas
RStudio

TensorBoard

nce Creation time ¥ Last updated Status v Lifecycle config Actions

There are currently no resources.

Profiler

v

Admin configurations

SageMaker dashboard

Search

v

JumpStart

v

Governance

v

Ground Truth

¥ Notebook

Notebook instances

’it repositories

» Processing

(RN — T,
J— R T YO YRRY R EAALET,
Ry R — SN E BB E T,
[FOOITY MUNIT 7 HILEDEFICLT,
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Amazon SageMaker » Notebook instances ) Create notebook instance

Create notebook instdnce

Amazon SageMaker provides pre-built fully managed notebook instances that run Jupyter notebooks. The notebook instances
include example code for common model training and hosting exercises. Learn more [

Notebook instance settings

Notebook instance name

fsxn-demo

Maximum of 63 alphanumeric characters. Can include hyphens (-), but not spaces. Must be unique within your account in an AWS Region.

Notebook instance type

‘ ml.t3.medium v ‘

Elastic Inference Learn more [/

['rone v

Platform identifier Learn more [/

’ Amazon Linux 2, Jupyter Lab 3 v ‘

» Additional configuration

Permissions and encryption

IAM role
Notebook instances require permissions to call other services including SageMaker and S3. Choose a role or let us create a role with the
AmazonSageMakerFullAccess IAM policy attached.

’ AmazonSageMakerServiceCatalogProductsUseRole v

\ Create role using the role creation wizard “a

Root access - optional
© Enable - Give users root access to the notebook

O Disable - Don't give users root access to the notebook
Lifecycle configurations always have root access

Encryption key - optional
Encrypt your notebook data. Choose an existing KMS key or enter a key's ARN.

No Custom Encryption v

v Network - optional

VPC - optional

Default vpc-0df3956ab1fca2ec9 (172.31.0.0/16) v ‘

ubnet
Choose a subnet in an availability zone supported by Amazon SageMaker.

subnet-00060df0d0f562672 (172.31.16.0/20) | us-east-1a v ‘

ecurity group(s)

5g-0a39b3985770e9256 (default) X

irect internet access
© Enable — Access the internet directly through Amazon SageMaker

(O Disable — Access the internet through a VPC
To train or host models from a notebook, you need internet access. To enable internet access, make
sure that your VPC has a NAT gateway and your security group allows outbound connections. Learn

more [4

> Git repositories- optional

» Tags - optional

gy e

19



FSXN7 7 1LY 2T LDOER

1. AWSOVY —ILZZTF T, BR/NRILTFSxZREL. Y—EX*FSX*%2 20w o L%7d,

GIE i5% Services Q Fs{ X B3] L (©) ) N. Virginia v AWSAdministratorAccess/kj

—

Search results for 'Fsx'

Try searching with longer queries for more relevant results

Features (5) Services

Resources ' New
Blogs (330) K | g
Documentation (3,920) Fully managed third-party file systems optimized for a variety of workloads

Knowledge Articles (20)

5 ¥

DataSync simplifies, automates, and accelerates moving data

Tutorials (3)

Events (12)

2 [T7AINSRTLOERZI )y I LET,

Services Q Search [Option+S] . Vi AWSAdministratorAccess/|

Amazon FSx X FSx > File systems

File systems File systems (0) Create file system

Volumes Q Filter file systems m 1 )
Caches
Backups Fil Fil Fil
P e e e Deployment Storage Storac¢
system Vv system a system Vv Status type v type v capaci
v ONTAP name ID type yp yp P
Storage virtual machines
Empty file systems
v
OpenzFs You don't have any file systems.
Snapshots

Create file system

FSx on Service Quotas [4

3. B¥IMDH— R* FSx for NetApp ONTAP %3&IRL. Next*Zo7 ) wo L %,
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Services Q Search [Option+S] Q @ {§} N. Virginia ¥ AWSAdministratorAccess/kjian@netapp

FSx > Filesystems » Create file system

Step 1

Select file system type

Select file system type

i File system options
Specify file system details
Step 3 © Amazon FSx for (O Amazon FSx for (O Amazon FSx for (O Amazon FSx for
Review and create NetApp ONTAP OpenZFS Windows File Lustre
Server
FS% FS)- FSxa FSXan
Amazon FSx Amazon FSx Amazon FSx Amazon FSx
for NetApp ONTAP for OpenZzFs for Windows File Server for Lustre

Amazon FSx for NetApp ONTAP

Amazon FSx for NetApp ONTAP provides feature-rich, high-performance, and highly-reliable storage built on
NetApp's popular ONTAP file system and fully managed by AWS.

* Broadly accessible from Linux, Windows, and macOS compute instances and containers (running on AWS or on-
premises) via industry-standard NFS, SMB, and iSCSI protocols.

* Provides ONTAP's popular data management capabilities like Snapshots, SnapMirror (for data replication),
FlexClone (for data cloning), and data compression / deduplication.

» Delivers hundreds of thousands of IOPS with consistent sub-millisecond latencies, and up to 3 GB/s of throughput.

« Offers highly-available and highly-durable single-AZ and multi-AZ deployment options, SSD storage with support
for cross-region replication, and built-in, fully managed backups.

* Supports dynamic scaling of your file system to fit your storage capacity and throughput needs.

¢ Automatically tiers infrequently-accessed data to capacity pool storage, a fully elastic storage tier that can scale to
petabytes in size and is cost-optimized for infrequently-accessed data.

* Integrates with Microsoft Active Directory (AD) to support Windows-based environments and enterprises.

Cancy Next

4 #O)w I LET,
a. [{Z#{ERL (Standard create) "4 7> a > % &ERL £,

Services Q Search [Option+S] ‘ N. Virginia v AWSAdministratorAccess/kjian@net

FSx > Filesystems » Create file system

Step 1

Specify file system details

Select file system type

Si=pi2 Creation method
Specify file system details

Step 3 O Quick create O Standard create

Review and create Use recommended best-practice configurations. Most You set all of the configuration options, including
configuration options can be changed after the file specifying performance, networking, security, backups,
system is created. and maintenance.

b. [File system name]* £ [SSD storage capacity]** AJJL £ 9,
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File system details

File system name - optional Info

fsxn-demo

aximum of 256 Unicode letters, whitespace, and numbers, plus +-=._:/

Deployment type Info
O Multi-AZ
O Single-AZ

SSD storage capacity  Info

1024 GiB

inimum 1024 GiB; Maximum 192 TiB.

Provisioned SSD IOPS
Amazon FSx provides 3 IOPS per GiB of storage capacity. You can also provision additional SSD I0PS as needed.

© Automatic (3 IOPS per GiB of SSD storage)

(O User-provisioned

Throughput capacity  Info
The sustained speed at which the file server hosting your file system can serve data. The file server can also burst to higher speeds for
periods of time.
O Recommended throughput capacity
128 MB/s

O Specify throughput capacity

C. 49* VPC &*HJ =% k*%& SageMaker Notebook *f VXXV R EELICLTLEE L,



Network & security

Virtual Private Cloud (VPC) Info
Specify the VPC from which your file system is accessible.

vpc-0df3956ab1fca2ec (CIDR: 172.31.0.0/16)

VPC Security Groups  Info
Specify VPC Security Groups to associate with your file system’s network interfaces.

Choose VPC security group(s)

sg-0a39b3985770e9256 (default) X

‘referred subnet Info

Specify the preferred subnet for your file system.

subnet-00060df0d0f562672 (us-east-1a | use1-az4)

tandby subnet

subnet-02b029f24d03a4af2 (us-east-1b | use1-az6)

VPC route tables Info
Specify the VPC route tables to associate with your file system.

© VPC’'s main route table

(O Select one or more VPC route tables

Endpoint IP address range  Info
Specify the IP address range in which the endpoints to access your file system will be created

© Unallocated IP address range from your VPC
Simplest option for access from other AWS services or peered / on-premises networks

O Floating IP address range outside your VPC
(O Enter an IP address range

d. Storage Virtual Machine *®%#81% A71L. SVM (Storage Virtual Machine) M*/XX7— R%ZE*EEL

TLEE L
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Default storage virtual machine configuration

Storage virtual machine name  Info

fsxn-svm-demo

SVM administrative password
Password for this SVM's "vsadmin" user, which you can use to access the ONTAP CLI or REST API. You can provide a password later if you
don't provide one now.

O Don't specify a password
© Specify a password

Password

sssssesces

Confirm password

olume security style
The security style of the volume determines whether preference is given to NTFS or UNIX ACLs for multi-protocol access. The MIXED mode
is not required for multi-protocol access and is only recommended for advanced users.

Unix (Linux) v

Active Directory
Joining an Active Directory enables access from Windows and MacOS clients over the SMB protocol.

© Do not join an Active Directory

(O Join an Active Directory

e [EDMDITY FUIET 7 A EDEFRICLT. BFDALYIBDRENA RN 2T ) v I LE
ER

» Backup and maintenance - optional

» Tags - optional

Cancel Back -

L LEa—R=ZSOAFILHBZAL VOB T 7ML AT LOERRE>ZI Vv I LET,




Services | Q Search s1| B L ® (O] N. Virginia ¥ AWSAdministratorAccess/kjian@neta)

ESx > Filesystems » Create file system

Step 1
Select file system type

Review and create

Verify the following attributes before proceeding

Step 2
apsuyfils sysiem detalls File system details
Steps Attrib
Review and create
File sy: Ta gs
File sy:
Deploy Q Key 1
Storag
Provisi Tag key Value
Throu¢

You don't have any tags.

Cancel Create file system

S.FSXTZ 7 AN AT LDRAEY T v FITIFHT* 20~403*HH B IHEDH D £7,

£E8 services Q Search [Option+S] ® L ® [ N. Virginia ¥ AWSAdministratorAccess/kjian@netapp.com

« Creating file system 'fs-08b2dec260faeca07"

FSx » File systems

aws

Amazon FSx

File systems

Voli
'olumes File systems (1) Create file system

Caches
Backups Q Filter file systems 1 &
¥ ONTAP File File
N Deployment Storage
Storage virtual machines system V File system ID A system Vv Status G v —_
name type 3/ Y|
¥ OpenZFS
P fs-
SXN-
Snapshots (@) 08b2dec260faeca07 ONTAP @ Creating Multi-AZ SsD

demo /

H—NDRTE
ONTAPDRE

1B LTcFSX T 7AWV AT LZREE T, AT — XX FAEAEE THD e ZzHRL TSI L,

pt (2] L ® & N. Virginia ¥ AWSAdministratorAccess/kjian@netapp.com
© 'fs-08b2dec260faeca0?" is now available View file system

ESx > File systems

Amazon FSx X

File systems
Volumes .
File systems (1) Create file system
Caches
Backups I Q Filter file systems ‘ 9 ®
v ONTAP ‘File systemname ¥ File system ID A Filesystemtype Vo, Status v Deploymenttype v  Storagetype v  Storagecapacity ¥  Throughputcapacity v Creation time v

Storage virtual machines
(o) fsxn-demo fs-08b2dec260faeca0d7 ONTAP © Available Multi-AZ SSD 1,024 GiB 128 MB/s 2023-09-28T15:07:30-07:00

v OpenzFs

2. [BIE|2 THEERL. [BEIVRRAY M IP7RLAPFE[ONTAPEBEED I —H—R*OFFICLE
I
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Services Q Search [Option+S] ® AN (©) © N. Virginia v AWSAdministratorAccess/kjian@neta

Amazon FSx X ESx > Filesystems » fs-08b2dec260faeca07

File systems fsxn-demo (fs-08b2dec260faeca07) [LEEE

Volumes
Caches v Summary
Backups
File system ID SSD storage capacity Availability Zones
Vv ONTAP fs-08b2dec260faeca07 1024 GiB us-east-1a (Preferred)
Storage virtual machines us-east-1b (Standby)
Lifecycle state Throughput capacity
v OpenzFs @ Creating 128 MB/s Creation time
2023-09-28T14:41:50-07:00
Snapshots File system type Provisioned I0PS
ONTAP 3072
FSx on Service Quotas [ Deployment type
Multi-AZ
Network & security Monitoring & performance Administration Storage virtual machines >

ONTAP administration

Management endpoint - DNS name Management endpoint - IP address ONTAP administrator username
management.fs- 172.31.255.250 fsxadmin
08b2dec260faeca07.fsx.us-east-
1.amazonaws.com Inter-cluster endpoint - IP address ONTAP administrator password
172.31.31.157

. Update
Inter-cluster endpoint - DNS name 172.31.32.38
intercluster.fs-

08b2dec260faeca07.fsx.us-east-
1.amazonaws.com

3. YERY L 7=* SageMaker Notebook-f > X &2 > X* &R E. *[JupyterLabl*x 7 ) v o L9,

Services [Option+S] ® L ® < N. Virginia v AWSAdministratorAccess/kjian@netapp.com

Amazon SageMaker X Amazon Sag >

Notebook instances info Create notebook instance
Getting started
Studio l Q. Search notebook instances 1 @
Studio Lab [
Canvas Name V¥ Instance Creation time v Last updated Status v Lifecycle config Actions ‘
RStudio @] fsxn-demo ml.t3.medium 9/28/2023, 1:47:27 PM 9/28/2023, 1:50:28 PM @ Inservice Open Jupyter | Open JupyterLab
TensorBoard

4. Jupyter LabR—T T, FILWR—ZFIL*EHET X T,
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File Edit View Run Kernel Git Tabs Settings Help

0.

»m * c & Z Launcher +

Filter files by name Q
o ./ IEI Notebook
0 Name . Last Modified

A

B conda_tensorfl
{;\j\ ow2_p310
» Console

A

conda_tensorfl
ow2_p310

Other

’ Terminal

A

conda_python3

T

conda_python3

Text File

conda_pytorch R Sparkmagic
_p310 (PySpark)

@& @ S

conda_pytorch R Sparkmagic
_p310 (PySpark)

M @& R

v

Markdown File Python File R File

S

Sparkmagic
(Spark)

S

Sparkmagic
(Spark)

B

Show
Contextual Help

S

Sparkmagic
(SparkR)

S

Sparkmagic
(SparkR)

3. sshY > Rssh < admin user name >@< ONTAP server IP >% A/7LT. FSxXN ONTAPZ 7 1LY R T La
icaga14>L%xEd, (A—HYHEIP7 RLRIEFIE2TEESINET) o
Storage Virtual Machine *O{EREHIER L72/NRXRT— RZFERAL T I W,

: File Edit View Run Kernel Git

= e : o ¢

Tabs Settings Help

Filter files by name Q
= I I
‘} Name - Last Modified

6. XDIEBFFTIAY Y RZEITLEFT,

Terminal 3

A

X |+

sh-4.2$ ssh fsxadmin@172.31.255.250

Password:

Last login time: 9/28/2023 22:29:18
FsxId08b2dec260faecald7::> []

FSXNZF S A4 R— rS3\T v h&*DAFIICIE* fsxn-ontap ZEAL £ 95
SVM *5|#1IC |3 Storage Virtual Machine* =R L T 723 L\,

vserver object-store-server create -vserver fsxn-svm-demo -object-store

-server fsx s3 -is-http-enabled true -is-https-enabled false

vserver object-store-server user create -vserver fsxn-svm-demo -user

s3user

vserver object-store-server group create -name s3group -users s3user

-policies FullAccess

vserver object-store-server bucket create fsxn-ontap -vserver fsxn-svm-

demo -type nas -nas-path /voll

27



Z File Edit View Run Kernel Git Tabs Settings Help
. - +t c ¢ [ Terminal 3 X |+
‘ Filter fi nan Q sh-4.2§ ssh fsxadmin@172.31.255.250
o Password:
-/ i e
Last login time: 9/28/2023 22:29:34
‘> Name . Last Modified | FsxId08b2dec260faeca07::> vserver object-store-server create -vserver £ demo -obj ver fsx_s3 -is-http-enabled true -is-https-enabled false

FsxId08b2dec260faeca07: :> vserver object-store-server

FsxId08b2dec260faecal7::> vserver object-store-server

user create -vserver fsxn-svm-demo -user s3user

group create -name s3group -users s3user -policies FullAccess

FsxId08b2dec260faecal?: :> vserver object-store-server bucket create f: p -vserver f: demo -type nas path /voll

FsxId08b2dec260faeca07::> |

RDARXY RZETLT. FSXNTFAR—=KSIDIV RRAYMMPEIL T vILZBUEL X T,

network interface show -vserver fsxn-svm-demo -1if nfs smb management 1
set adv

vserver object-store-server user show

HETHERATETBZELIIC. TVRRAVMDIPEILT YO vIILERELET,

[ - k3 [¢] & M Terminal 3 X |+
’ Filter files by name Q sh-4.2$ ssh fsxadmin@172.31.255.250
o Password:
./ i s
Last login time: 9/28/2023 22:32:42
Name - Last Modified FsxId08b2dec260faecald7::> network interface show -vserver fsxn-svm-demo -1lif nfs_smb_management 1

©

f£sxn-svm-demo

nfs_smb_management_1

default-data-files

data-core, data-nfs, data-cifs,
t-ssh, t-https,

data-s3-server, data-dns-server

data

Vserver Name:

Logical Interface Name:
Service Policy:
Service List:

£

(DEPRECATED) -Role:

Netmask:
* Bits in the Netmask:
Is VIP LIF:
Subnet Name: -
Home Node: FsxId08b2dec260faeca07-01
Home Port: ele
Current Node: FsxId08b2dec260faeca07-01
Current Port: ele
Operational Status: up
Extended Status: -
Is Home: true

Administrative Status: up
Failover Policy: system-defined

(DEPRECATED)-Firewall Policy: data
Auto Revert: true
Fully Qualified DNS Zone Name: none
DNS Query Listen Enable: false
Failover Group Name: Fsx
FCP WWPN: -
Address family: ipv4
Comment: -
IPspace of LIF: Default
Is Dynamic DNS Update Enabled?: true
Probe-port for Cloud Load Balancer: -
Broadcast Domain: Fsx
Vserver Type: data

Required RDMA offload protocols

" 4

Warning: These advanced commands a“otentially dangerous; use them only when directed to do so by NetApp personnel.
Do you want to continue? {y|n}: y '

FsxId08b2dec260faecald7::> set adv

FsxId08b2dec260faecald7::*> vserver object-store-server user show

Vserver User D Access Key Secret Key
fsxn-svm-demo
root 0 - -
Comment: Root User
fsxn-svm-demo
s3user 1

2 entries were displayed.

FsxId08b2dec260faecald7::*>
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1. SageMaker Notebook-f > X & > X T,

¢ O &

File = Edit View Run Kernel Git Tabs

Settings Help

L Wupyter/ — 7w Oz EBL 9,

E—
New > Console o
New Launcher S ®L [W Notebook F
Terminal
Open from Path... ermina
Open from URL... = TextFile Notebook
M Markdown File
New View for @ Python File
New Console for Activity R RFile ﬁ P p S S S
Close Tab xw TN ‘Q
Close and Shutdown ~AeQ conda_tensorfl conda_python3 conda_pytorch R Sparkmagic Sparkmagic Sparkmagic
ow2_p310 _p310 (PySpark) (Spark) (SparkR)
Close All Tabs
Save ®S
Console
Save As o #8S
Save All
Reload from Disk e e e R S S S
Revert to Checkpoint
Rename conda_tensorfl conda_python3 conda_pytorch R Sparkmagic Sparkmagic Sparkmagic
ow2_p310 _p310 (PySpark) (Spark) (SparkR)
Download
Save and Export Notebook As... » Other
Save Current Workspace As...
Save Current Workspace — M ﬁ R
—
Print... ®P — A 4 E
Log Out Terminal Text File Markdown File Python File R File Show
Contextual Help
Shut Down

2. AR ELE L TFSINT SAR—rSINTY MIT 70Ty TO— R BICIE ROO— Rz ER
L&Y,
TENAEI—-RFAICOVTIE. CO/— Ty ozB8R
"fsxn_demo.ipynb"

# Setup configurations

# ——————- Manual configurations --------
seed: int = 77
seed

LTLIET L,

bucket name: str =

name in ONTAP

'fsxn-ontap'
aws_access_key id = '<Your ONTAP bucket key id>'

this credential from ONTAP

aws_secret access key = '<Your ONTAP bucket access key>'
this credential from ONTAP

'<Your FSxN IP address>'

this IP address from FSXN

fsx endpoint ip: str =

Manual configurations

# Workaround
## Permission patch
'mkdir -p voll

# Random

# The bucket

# Please get

# Please get

# Please get

!sudo mount -t nfs Sfsx endpoint ip:/voll /home/ec2-user/SageMaker/voll

!sudo chmod 777 /home/ec2-user/SageMaker/voll

29


https://docs.netapp.com/ja-jp/netapp-solutions/media/mlops_fsxn_s3_integration_0.ipynb

## Authentication for FSxN as a Private S3 Bucket
laws configure set aws_access key id Saws_access key id
laws configure set aws_ secret access key Saws secret access key

## Upload file to the FSxN Private S3 Bucket
$Scapture
local file path: str = <Your local file path>

'aws s3 cp --endpoint-url http://$fsx endpoint ip /home/ec2-user
/SageMaker/$local file path s3://Sbucket name/$local file path

# Read data from FSxN Private S3 bucket
## Initialize a s3 resource client

import boto3

# Get session info

region name = boto3.session.Session().region name

# Initialize Fsxn S3 bucket object
# ——— Start integrating SageMaker with FSXN —---
# This is the only code change we need to incorporate SageMaker with
FSXN
s3 client: boto3.client = boto3.resource (
's3',
region name=region name,
aws_access key id=aws access key id,
aws secret access key=aws secret access key,
use ssl=False,
endpoint url=f'http://{fsx _endpoint ip}',
config=boto3.session.Config(
signature version='s3v4',

s3={'addressing style': 'path'}

)
# ——— End integrating SageMaker with FSXN ---

## Read file byte content
bucket = s3 client.Bucket (bucket name)

binary data = bucket.Object (data.filename) .get () ['Body"']

M T. FSxN&SageMakerf > XX > ADHKEIFKRT T,

BRIBETNYITFTv IR

* SageMaker Notebook1 > XXV A EFSXNT 71 IV AT LD B LVPCRICH B & =R L £ 95
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* ONTAP TC*setdev AV Y RERITLT. BELARNILZE dev* ICKRET R E2TNHEWVTLLET L,

FAQ (2023F9827HIRE)

Q:FSXNICT7 71 ILET v TO— RT3 L FIC. CreateMultipartUploadiZfEZ MU L7z & FiZ TTS—HH
4 L F L7c(Notimplemented):EXK L 7=s3AY Y RHAEEINTLEEALI CVLWSIFT—HARRINZDIE%E
H¥TITH?

A TS5A4R—=FS3N7Ty b2 LT, FSXNIZERAK1I00MBD 7 71 IILD 7y FO—REHR—ELTWE

Yo S3T/OLINZFERT %SG, 100MBZHEX 37 71 ILIF100MBDF v > 7 IZHEE

. TCreateMultipartUpload] BEEAMFOHINET, L. FSXINT T4 R— FS3DIREDEETIE.
DHBEISTR—FINTULEH A,

Q FSXNICT 7M7Yy 7O—RTBEEIC. T PutObjectiRFEMUHE LI EICT S —DRELEL
7z(AccessDenied): 7 7 AHMEBEINELTIY) CWS I —HRRINDZDIEHBETITH?

A : SageMaker Notebook-1 > 2R > AWM SFSXNTFZ A R— rSINTw MIT7 IR T 3ICIE. AWST LT
DUwIIEFSXNI LTI IILICUIDEZ LT, el A1V ARV RACETAHERZHET BICIF N
Ty bEITYEL. Techmody Y TILINY Y FZRTLTHERZZEEY % LIER BRR BB ETTI,

Q: FSXNTF S 14 R— rS3N\T v kZftidSageMaker ML —E X AT BICIFE S THIXEIWVWTIH?

AT M5, SageMakertt —E XSDKIE. FT5AR—KS3NT Y FDIY RKRA YV b EIBET B HEZR
HLTWEEA. £DT=. FSxN S3|dSagemaker Data Wrangler. Sagemaker Clarify. Sagemaker Glue
. Sagemaker Athena. Sagemaker AutoML% ¥ (DSageMakertf —E R e B MR H D £ A, Z DAt

/N\— 2 -SageMakerDETI/ILbL—=>F DT —3Y —X ¥ L TAWS FSx for NetApp ONTAP (FSxN) %
&

ERE -
NetApp> Z 7 T —R&T7 TV r—> 3 >4 I Y7« X b, Jian Jian (Ken)

IEL®IC

COFa—hrUTIITIE. A2Ea2—2ED3>REIOD 7 FOERENLHZR L. SageMakeriRizA
TFSXNZT7T—2Y —RE L TERTAIMLETILZERT 2 -ODEENLERZIRELF T, Co7O> T
IhTlE T4—F>—=2F 7L —LT7—2UTHBPyTorchzEHLT. 21 VOEIRICEDVWTEZTIYVYD

FEETIOHEICERZEVLVTLET,

FSxN & (&

Amazon FSx for NetApp ONTAPIZ. AWSHHRET B T R—C RRA ML —UBARETY, X2y 7w
DONTAP7 7 AL R T L%FERAL T, EEMEOEVWNAINT +—I VXA ML= HLE T, NFS

. SMB. iSCSIzrDn7OrJIZHR—rLTWESH., TEIFEARIAVE2a—FTa VIV RAEZZPO
VTV —LLRICTIVECRATEEXY, COY—ERIE. EHELIENT =TV IAZRMEL. BRI DR
KW T—REBRERRTILSICHKAINTVET, . TR T —2FRFEZRIAL. 72 D
TOERCIRERMIFLF T, T5IC. Amazon FSx for NetApp ONTAPD R b L —C A& IFHEESEICENT
WB7sH, Z—XIEHhETHBEICHARTEET,
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ry bT7—7

A
Sk

AWS

VPC

Write (via MFS protecol) >
FSy
E@ < W

Read (via 53 pretecol)

OMTAP Server

FSxN (Amazon FSx for NetApp ONTAP) (. AWSD X kL —IH—E X TY, NI, NetApp ONTAP
SATLTERITIINTWVWR T 7ML AT LY., BT 2AWS TEIE T 15 System Virtual Machine (SVM)
HEFEFNF T, XOKTIE. AWSTEIEETNSNetApp ONTAPH —/\HRVPCOASRICEEBINTULE

T o SVMIdSageMaker& NetApp ONTAPS X 7 L DA% & L THEBEL . SageMakerh 5 DAIEE K Z (7
D, BREABZAML—JICEEL X9, FSXNICT7 Ut X 9§ 3ICI1E. SageMakerz FSxNERS £ [E LVPC
?LCEEE?%LK\E?D“% DEd, COEMICKD. SageMakerE FSXNREID@EEE T —42 7V L ADMREE SN FE

F=RTItX

KREBEDF VAT T—FHAIT 10 AMEERE. FSXNICREFESNTWVWRBIED T —XZF B L T
FERETINEBELET, 7=72L. TEBMTIE. FSAINT 71 I AT LAIRMERBICRVISETH B 70,
N—Z207—R%ZFHTT7 Y TO—RTIBENHD T, Cnid. FSxNZR)a—LelL
TSageMakericY¥ 7Y TR ETRITEEX T, 77 MW ATLNERICIRVY NSNS, T—2t
w b &IV NEINTIBFRICT v 7O— R LT, SageMakerBBl BN CTETILE ML —Z2 T T 37HICT Y
CTATERLSICTRENTEEXT, CDT7TAO—F TlE. SageMaker E#HEL TETILORFEE ML —
ZoTRFTVEDS. FSINDR ML —C BB ERERERATEES,

F—AFAIMD 7O X TIE. FSxNE TSAR—rS3NTy P LTRELEF T, HARZEFIBICOWVWT
3. ZBBLTLLIETL, "/N\— 1 -AWS FSx for NetApp ONTAP (FSxN) = /54 R—kS3NTwv k&L
TAWS SageMaker|_ 59 3"

maDOBE
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4. Madel training
(pyTorch  (in memory)

Define a Data Loader
1. Define ion
a. Cot rch tensors
e
< Nor

Model Deployme:

3. Create PyTorch Data Loader |
a. Train test splitting
b. Define the batch size

FSXND b L—Z>J 7 —2 %A L TSageMakerCr 4 — 2 —ZVJETINZBET 77— 703

F—RAO—4—DE&H. ETILDOLL—Z=2T TTOCMDIDDERRTY TICEHNTETET, KEHMICE
ZlIE. CNE5DRXTY FIEMLOps/NA TS5 A VDEBZHR L ET, e L. FEXTv 7ICiF. SEHNGE

EDEHOWK DD DOEMBT IR Ty IHEENTVWE T, ChE5DT T X T v FICld. T—2DEINIE,

TF—=R2tyw bORE. EFILOWBE. N\T1TN—N\FX—F2DOFE. ETILOFERYE. TEXEITEFREIRIHNE
ENFEFT, ETINDBAZTELEFT. CNSDOFIEICEKD. SageMakerFRIBRTFSXNDSD KL —=>%
T—REFALTTa—T5—ZJETINZHEEL. BHT37-OORENTHRNAR 7O ADMRIESIN
x93,

RTYINARTY TOHE
F—gO—4

PyTorchT 4 — S5 —ZV 0 Ry D —0%FT—RThL—Z2TF3EDIC. T—E2DT1—RERZICT
BHOT—2O0—4—PMERENET, 7—20O0—4F—F. NvFHAIXZERTBZEITTEHLL. NvTFA
DOFELI—RZEZAHAN> THIET R ODFIELRELE T, T—FO—F—ZEBHITBLT. T—2D
WBZE Ny FTUIBEL., T4 —TZ—Z20R%y bIT—0D ML —Z2VTZABEICLET,

T—RO—4A—II3DDE N THEHE TN TULET,

AIALIERERE

from torchvision import transforms

preprocess = transforms.Compose ([
transforms.ToTensor (),
transforms.Resize ((224,224)),
transforms.Normalize (
mean=[0.485, 0.456, 0.406],
std=[0.229, 0.224, 0.225]

1)

FEEOO—RXZARv k&, torchvision.transforms* > 1 — L&A L 7-EREILIBELT O EEHEEZ R L T
WE 9, ZDturtorial TId. —EDZEHEBEATR1-HICTI IO A TSV bHIMEREINE T, F

9. *ToTensor()*ZHIERZ T >V ILRIRICEIRT 5, €D, *Resize( 224,224*FH#:(C KD . BERDY
1 AN'224x224E V)L DEEY 1 BB INE T, &EIC. Normalize()E#d. FHZREL. FF v
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YRILCESTBERETEIZ CLICE 2 TT UV IUEZIERILL £ ERLICER TN FIECIRER
=B, BRIICrL—ZYJEhicZa—3)Ilxy b= ETILT—RNICFERAINE T, 2FMIC. C0
O—RiE BT —RZ27VILICERL, Y1 XZEEL. EJRIEZERILTS T, FalichL—
VU ENICETIVCE OISR TCZANTE S LS ICERL T T,

PyTorch7T—4&tv oS X

import torch

from io

import BytesIO

from PIL import Image

class FSxNImageDataset (torch.utils.data.Dataset) :

def

def

def

__init  (self, bucket, prefix='"', preprocess=None) :

self.image keys = |

s3 _obj.key

for s3 obj in list (bucket.objects.filter (Prefix=prefix).all())
]

self.preprocess = preprocess

__len (self) :

return len(self.image keys)
__getitem (self, index):
key = self.image keys[index]

response = bucket.Object (key)

label = 1 if key[1l3:].startswith('defective') else 0

image bytes = response.get() ['Body'].read()
image = Image.open (BytesIO (image bytes))
if image.mode == 'L':

image = image.convert ('RGB'")

if self.preprocess is not None:
image = self.preprocess (image)
return image, label

CDUZRIF TRy FADOL I— FOBHZER T 2eEZzREL. ELI—FOT—RZHAND A
EEEELET, getltem* AT, I— KRldboto3 S3INY Ty b AT U hEFERAL TFSXNOS /N1 F 1

T— =BT

LEXTo FSXNDST—RICTIVERTZHDA—RIZA)LIE. Amazon S3HNHET—XZ 5t

HRMBDEBTVET, UEOHATIE. F51R— S35 TV x4 b Bucket *OIER 7O R ICDWTE
L<BBLET,

T5AR=KS3URTI L TOHOFSxN
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seed = 77 # Random seed

bucket name = '<Your ONTAP bucket name>' # The bucket
name in ONTAP

aws_access _key id = '<Your ONTAP bucket key id>' # Please get
this credential from ONTAP

aws_secret access key = '<Your ONTAP bucket access key>' # Please get
this credential from ONTAP

fsx endpoint ip = '<Your FSxN IP address>' # Please get

this IP address from FSXN

import boto3

# Get session info

region name = boto3.session.Session().region name

# Initialize Fsxn S3 bucket object
# —--- Start integrating SageMaker with FSXN ---
# This is the only code change we need to incorporate SageMaker with FSXN
s3 client: boto3.client = boto3.resource (
's3',
region name=region name,
aws_access_key id=aws access key id,
aws_secret access key=aws secret access key,
use ssl=False,
endpoint url=f'http://{fsx _endpoint ip}',
config=boto3.session.Config(
signature version='s3v4',
s3={'addressing style': 'path'}

)

# s3 client = boto3.resource('s3')

bucket = s3 client.Bucket (bucket name)

# ——— End integrating SageMaker with FSXN ---

SageMaker CFSxNHQ' 5 T — 2 %A B I, S37ORINLEFHLTFSXANIX ML —J BTNV RS
PMERSNE T, CNICED. FSXNEFSAR—FSINT Y FELTI/RS ZEDTEET, \VRSORE
TlE. FSXNSVMDIP7 RL R, N7V b, BLUOBEBERILTUOVILZIEELE T, CNHSDHREER
DAFFZEIZDOVWTIE. ROWebH 1 MMIHZRFa XY bEBRLTLEIV, "/I— K -AWS FSx for
NetApp ONTAP (FSxN) % 754 RX— kS3/\47 w k & L TAWS SageMakerlZ#i&d 3"

FHRDFITIE. Bucket4 7o ¥ hEEHL CPyTorchT—4ty b TV b EA VX ZZAILLTWVWE
o T—REY AT MIDVWTIE. DI a > TEHELLEBALED,
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https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html

PyTorchT—4&#0O—4

from torch.utils.data import Dataloader
torch.manual seed(seed)

# 1. Hyperparameters
batch size = 64

# 2. Preparing for the dataset
dataset = FSxNImageDataset (bucket, 'dataset/tyre', preprocess=preprocess)

train, test torch.utils.data.random split(dataset, [1500, 356])

data loader DataLoader (dataset, batch size=batch size, shuffle=True)

COBITIE. ADNY FHAZXDEBESNTVE T, Chid. FENYFIC64L O—RFAFENZ ZzRL
TWZXE Y, PyTorch * Dataset *7 5 X, BIEREE. LUV L —Z2I Ny FHA I ZBAEDESZ L
T. PL—ZVFJ7AHAOT—2O0—4—%Z2BELET, COT—F2O—4—|F. FL—Z=2F Tz —XHITT—
2ty b ENYFTRELETZ 7O EBHZICLET,

EFILEL—Z2T

from torch import nn

class TyreQualityClassifier (nn.Module):
def __init__(self):

super (). init ()

self.model = nn.Sequential (
nn.Conv2d (3,32, (3,3)),
nn.ReLU(),

nn.Conv2d (32,32, (3,3)),
nn.RelLU(),
nn.Conv2d (32,64, (3,3)),
nn.RelLU(),
nn.Flatten (),
nn.Linear (64* (224-6) * (224-6) ,2)

)

def forward(self, x):
return self.model (x)

36



import datetime

num epochs = 2
device = torch.device('cuda' if torch.cuda.is available() else 'cpu')

model = TyreQualityClassifier ()
fn loss = torch.nn.CrossEntropyLoss ()
optimizer = torch.optim.Adam(model.parameters(), lr=le-3)

model.to (device)
for epoch in range (num epochs) :
for idx, (X, y) in enumerate (data loader):
X

y

X.to (device)

y.to (device)
y_hat = model (X)

loss = fn loss(y hat, vy)
optimizer.zero grad()
loss.backward()
optimizer.step ()

current time = datetime.datetime.now() .strftime ("%Y-%m-%d
SH:%M:%3")

print (f"Current Time: {current time} - Epoch [{epoch+l}/
{num epochs}]- Batch [{idx + 1}] - Loss: {loss}", end='\r'")

CDIO— RIFBEDPyTorch cL—Z> 77O RZRELTVWET, Chidk. EAAHFBEGEFEEZFERL
TRAVDREZHIET % TireQualityClassifier* L ' ENZ =2 —F IRy b T—JETINZEEZLF T, b
L—ZYIN—TR@3 72Ny FZz#EDIRL. EXZFAEL. N\vo7ONT—>a v emBEftzERALTE
TILDONFA—R=ZEHLET, I5IC. BEOEK. TRy I NvF. BLTIEXRZERT 27D ICEIR]
LEY,

ETILOEA

BA
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import io

import os

import tarfile
import sagemaker

# 1. Save the PyTorch model to memory
buffer model = io.BytesIO()

traced model = torch.jit.script (model)
torch.jit.save (traced model, buffer model)

# 2. Upload to AWS S3

sagemaker session = sagemaker.Session ()
bucket name default = sagemaker session.default bucket ()
model name = f'tyre quality classifier.pth'

# 2.1. Zip PyTorch model into tar.gz file

buffer zip = io0.BytesIO()

with tarfile.open (fileobj=buffer zip, mode="w:gz") as tar:
# Add PyTorch pt file
file name = os.path.basename (model name)
file name with extension = os.path.split(file name) [-1]
tarinfo = tarfile.TarInfo(file name with extension)
tarinfo.size = len(buffer model.getbuffer())
buffer model.seek(0)
tar.addfile(tarinfo, buffer model)

# 2.2. Upload the tar.gz file to S3 bucket
buffer zip.seek(0)
boto3.resource ('s3') \
.Bucket (bucket name default) \
.Object (f'pytorch/{model name}.tar.gz') \
.put (Body=buffer zip.getvalue())

CDI— RiFPyTorchE 7 J)L%Z* Amazon S3 ICRIFEL £ 9. "1id. SageMakerh'EBR T 37=DICETIL
%#S3ICHRINT ZUENHZ7-HTI, EFIL%E Amazon S3*IC7 v FO— K $3Z £ T. SageMakerH*5 7
JEATEBZLSICAD, T7ACINEETILTOT FOA CHBDEIREICHED 9,

import time

from sagemaker.pytorch import PyTorchModel

from sagemaker.predictor import Predictor

from sagemaker.serializers import IdentitySerializer
from sagemaker.deserializers import JSONDeserializer

class TyreQualitySerializer (IdentitySerializer):
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CONTENT TYPE = 'application/x-torch'

def serialize(self, data):
transformed image = preprocess (data)
tensor image = torch.Tensor (transformed image)

serialized data = io.BytesIO()

torch.save (tensor image, serialized data)
serialized data.seek(0)

serialized data = serialized data.read()

return serialized data

class TyreQualityPredictor (Predictor):
def __init__(self, endpoint name, sagemaker session):
super (). init (
endpoint name,
sagemaker session=sagemaker session,
serializer=TyreQualitySerializer(),

deserializer=JSONDeserializer (),

sagemaker model = PyTorchModel (
model data=f's3://{bucket name default}/pytorch/{model name}.tar.gz',
role=sagemaker.get execution role(),
framework version='2.0.1",
py version='py310',
predictor cls=TyreQualityPredictor,
entry point='inference.py',

source dir='code',

timestamp = int (time.time ())

pytorch endpoint name = '{}-{}-{}'.format('tyre-quality-classifier', 'pt',
timestamp)

sagemaker predictor = sagemaker model.deploy (

initial instance count=1l,
instance type='ml.p3.2xlarge’',
endpoint name=pytorch endpoint name

D O— RiF. SageMakerNDPyTorchET DT 7A12BRHZICLET, Nid. AHT—X%ZPyTorchT
DYINECELTRRIBLTI )T SARXTBDHARLT) 754 ¥ TireQualitySerializer* = €& L £

9, TireQualityPredictor*y 5 X 3. EEIN=> ) 751 £*JSONDeserializer* = Ff|B3 2 H X2 LTL
TA IR T, A—RIFxFH. ETILDSIDFFA. IAMDEE|, JL—LT7—00/IN—3>, H#GEOITV
JRA > FZ3EET % PyTorchModel *A 72V b ZER L 9o A—RIEFRALREZ>TZERL. T
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7. BRIV RRAY FAEIEEL T, deployXVy REFRALTEFILET 7O LET, Chick
D. PyTorchET /L% 5 7O L. SageMakerCH##TET2LSICHADET,

R

image object = list (bucket.objects.filter('dataset/tyre')) [0].get ()
image bytes = image object['Body'].read()

with Image.open (with Image.open (BytesIO(image bytes)) as image:
predicted classes = sagemaker predictor.predict (image)

print (predicted classes)
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1.

SATHATIVERZRET BICIE. * Sagemaker /XRILZFIE. Admin configurations £ >3 > ®

Lifecycle configurations *IC#& L £ 9,

aws =2 Services | Q Search

‘\.___/‘?

5 s3

Amazon SageMaker X

Getting started
Studio

Studio Lab [A
Canvas
RStudio
TensorBoard

Profiler

¥ Admin configurations
Domains
Role manager
Images

Lifecycle configurations

N\

SageMaker dashboard

Search

» JumpStart

Amazon SageMaker » Domains

Domains i

A domain includes an associated Am:
domain receives a personal and priva

» Domain structure diagr

Domains (4) info

Q. Find domain name

Name Al

rdsml-east-1

rdsml-east-2

rdsml-east-3

O O O O

rdsml-east-4

2. [Notebook Instance]®? 7' %3#R L. [Create configuration] 2 >% 2 1) v o L£T,
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Q Search [Option+S] (] L ® {} N. Virginia ¥ AWSAdministratorAccess/kjian@netapp.com ¥

Amazon SageMaker X Amazon SageMaker > Lifecycle configurations

Studio Notebook Instance
Getting started

Studio ’

Studio Lab [2 Notebook instance lifecycle configurations
Canvas Create configuration
RStudio
TensorBoard ‘ Q, Search notebook instance [ife%conﬁgurations
Profiler 1 &
Name v ARN Creation time v Last modified time
¥ Admin configurations
Domains There are currently no resources.

Role manager
Images

Lifecycle configurations

3. D OA— REANEHICEEDFIFE T,
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#!/bin/bash

set -e

sudo -u ec2-user -i <<'EOF'

# 1. Retraining and redeploying the model

NOTEBOOK FILE=/home/ec2-
user/SageMaker/tyre quality classification local training.ipynb
echo "Activating conda env"

source /home/ec2-user/anaconda3/bin/activate pytorch p310

nohup jupyter nbconvert "SNOTEBOOK FILE"
--ExecutePreprocessor.kernel name=python --execute --to notebook &
nbconvert pid=$!

conda deactivate

# 2. Scheduling a job to shutdown the notebook to save the cost
PYTHON_DIR='/home/eC2—
user/anaconda3/envs/JupyterSystemEnv/bin/python3.10"'

echo "Starting the autostop script in cron"

(crontab -1 2>/dev/null; echo "*/5 * * * * bash -c 'if ps -p
Snbconvert pid > /dev/null; then echo \"Notebook is still running.\" >>
/var/log/jupyter.log; else echo \"Notebook execution completed.\" >>
/var/log/jupyter.log; SPYTHON DIR -c \"import boto3;boto3.client (

\'sagemaker\') .stop notebook instance (NotebookInstanceName=get notebook
name () )\" >> /var/log/jupyter.log; fi'") | crontab -
EOF

CDRIVTE. EROTODETILDB L —Z> 2 r BEE%R NIEY 3 Jupyter NotebookZ 1T L
F9, RITHRT TR, /— b TV IIEEDURICBEMICO vy MOV EINET, BESCI—R
REDHMICOVWTIE. ZBBL TSIV, "/\—F2-SageMakerd EFILFL—=2FDF—2Y —
2 & L TAWS FSx for NetApp ONTAP (FSxN) % ERA"



asa , . Ontinn+c
== Services | Q Search [Option+S]

Amazon SageMaker » Lifecycle configurations » Create lifecycle configuration

Create lifecycle configuration

Configuration setting

Name

fsxn-demo-lifecycle-callback

Alphanumeric characters and "-", no spaces. Maximum 63 characters.

Scripts

Start notebook Create notebook

This script will be run each time an associated notebook instance is started, including during initial creation. If the associated notebook
instance is already started, it will be run the next time it is stopped and started. a curated list of sample scripts [

#1/bin/bash

al
7
3 set -¢

4 sudo -u ec2-user -i <<'EOF'

5 # 1. Retraining and redeploying the model

6 NOTEBOOK_FILE=/home/ec2-user/SageMaker/tyre_quality_classification_local_training.ipynb

7 echo "Activating conda env"

8 source /home/ec2-user/anaconda3/bin/activate pytorch_p310

9 nohup jupyter nbconvert "$NOTEBOOK_FILE" --ExecutePreprocessor.kernel_name=python --execute --to n
10 nbconvert_pid=$!

11 conda deactivate

13 # 2. Scheduling a job to shutdown the notebook to save the cost

14 PYTHON_DIR='/home/ecZ-user/anaconda3/envs/JupyterSystemEnv/bin/python3.10’

15 echo "Starting the autostop script in cron”

16 (crontab -1 2>/dev/null; echo "*/5 * * * * bash -c "if ps -p $nbconvert_pid > /dev/null; then echo
479 EOF

(J CloudShell  Feedback

5. {EEi#&. Notebook Instances (/ —h 7w IV RARZVR) ICBEIL TR =7y b VX2 X% ER
L. Actions (72> 3y) ROwvFAT>D* Update settings GREDEH) *# 01w oL FT,
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ss2 Services | Q Search

Amazon SageMaker X

Getting started
Studio

Studio Lab [2
Canvas
RStudio
TensorBoard

Profiler

@ Admin ranfinuratinne

NS Z oY

[Option+S] 4 N. Virginia v AWSAdministratorAccess/kjian@netapp.com

Amazon SageMaker » Notebook instances

Notebook instances info l C l l Actions A& l Create notebook instance

Q' Search notebook instances ‘ 1 &

Name v Instance Creati Status v Actions
Start
(o] fsxn-ontap ml.g4dn.xlarge 9/29/I—I © Stopped Start
1 Update settings [
Add/Edit tags

Delete

6. YERL L 7=* Lifecycle configuration Z33#R L. Update notebook instance *= 2 ) w2 L9,

46

W HH i
a S, 222 Services

& s3

Q Search

Amazon SageMaker X

Getting started
Studio

Studio Lab [4
Canvas
RStudio
TensorBoard

Profiler

v Admin configurations
Domains
Role manager
Images

Lifecycle configurations

SageMaker dashboard

Search

» JumpStart

» Governance

» Ground Truth

» Notebook

» Processing

» Training

A

’ 2

0 @ @ N. Virginia ¥ AWSAdministratorAccess/kjian@netapp.|

Amazon SageMaker » Notebook instances » fsxn-ontap » Edit notebook instance

Edit notebook instance

Notebook instance settings

Notebook instance name

‘ fsxn-ontap ‘

Maximum of 63 alphanumeric characters. Can include hyphens (-), but not spaces. Must be unique within your account in an
AWS Region.

Notebook instance type

‘ ml.g4dn.xlarge v ’

Elastic Inference Learn more [

‘ none v ’

Platform identifier Learn more [/}
Amazon Linux 2, Jupyter Lab 3
v Additional configuration

Lifecycle configuration - optional
Customize your notebook environment with default scripts and plugins.

fsxn-demo-lifecycle-callback A

! - 5384 GB (16 TB).
No configuration P (16T8)

Create a new lifecycle configuration

fsxn-demo-lifecycle-callback v

4
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AWS Lambdatr—/\ L X8

gk L7z &k 512, * AWS LambdaR3%*i3* AWS SageMaker Notebook-f >V X2V X*DAE V7w FH#BYHL
7,

1. AWS Lambda Function Z{Em 3 B ICIE. %EHTBD/VRILICEE L. Functions 2 711D E 2 T Create
Function*= 2w o LX9,

a\W/§ EEE Services ‘ Q Search [Option+S] ‘ Q @ @ N. Virginia v AWSAdministratorAccess/kjian@netap
& s3
AWS Lambda X Lambda » Functions
Dashboard Functions (5) Last fetched 40 seconds ago Create function
Applications - - l
Q Filter by tags and attributes or search by keyword M s: 0 1 {
Functions

Function name Vv Description ¥ Package type ¥ Runtime ¥ Last modified ¥
¥ Additional resources 3 a ~sdl 2Pl

Code signing configurations There is no data to display.

Layers

2 R=JIMHBRINRTOIVR)ZT7A0ILL. SUFA L%E*Python 310*ICHYIDEZX 3 Z 2 sNAEWL
TLIEEL,
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i2% Services Q Search [Option+S] .Virgi ¥ AWSAdministratorAccess/kjian@

Lambda » Functions » Create function

Create function s

AWS Serverless Application Repository applications have moved to Create application.

© Author from scratch (O Use a blueprint (O Container image
Start with a simple Hello World Build a Lambda application from Select a container image to deploy
example. sample code and configuration for your function.

presets for common use cases.

Basic information

Function name
Enter a name that describes the purpose of your function.

fsxn-demo-mlops ‘

Use only letters, numbers, hyphens, or underscores with no spaces.

Runtime Info
Choose the language to use to write your function. Note that the console code editor supports only Node.js, Python, and Ruby.

Ke

Python 3.10 v

Architecture Info
Choose the instruction set architecture you want for your function code.

O x86_64
O arm64

Permissions info

By default, Lambda will create an execution role with permissions to upload logs to Amazon CloudWatch Logs. You can customize this default role later when adding triggers.

3. FEEIN-O—ILICKHE L MER* AmazonSageMakerFullAccess*h'# % Z & #HEs2 L. * Create Function *
REEI)y I LTSI,
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[Option+S] L (@) {&) N. Virgi ¥ AWSAdministratorAccess/kjian@

Use only letters, numbers, hyphens, or underscores with no spaces.

Runtime Info
Choose the language to use to write your function. Note that the console code editor supports only Node.js, Python, and Ruby.

Ke

Python 3.10 v

Architecture Info
Choose the instruction set architecture you want for your function code.

© x86_64
O armé4

Permissions info

By default, Lambda will create an execution role with permissions to upload logs to Amazon CloudWatch Logs. You can customize this default role later when adding triggers.

¥ Change default execution role

Execution role
Choose a role that defines the permissions of your function. To create a custom role, go to the IAM console [4.

(O Create a new role with basic Lambda permissions
© Use an existing role

(O Create a new role from AWS policy templates

Existing role

Choose an existing role that you've created to be used with this Lambda function. The role must have permission to upload logs to Amazon
CloudWatch Logs.

‘service-role/fsxn-demo-mlops-role—585jzdny v‘ ’ C |

View the fsxn-demo-mlops-role-585jzdny role [#} on the 1AM console.

» Advanced settings

Can ? Create function

4. {Ep L7-LambdafA# % B IRL £ 9, [I—R]ZTT. XOOA—R%ZIE—LTTFHF X MEEFICEEDFIT %
o TOOA—RIE. *fsxn-ontap *E WS EZHEID ./ — Ty oAV RR VXA ZEBLE T,

import boto3
import logging

def lambda handler (event, context):
client = boto3.client ('sagemaker')
logging.info ('Invoking SageMaker')
client.start notebook instance (NotebookInstanceName='fsxn-ontap')
return {
'statusCode': 200,
'body': f'Starting notebook instance: {notebook instance name}'
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S. CHOI—FEEZBEAT B *Em R Z20 ) v I LET,

aWS, EEE Services (@} 2 [Option+S] Q @ {§} N. Virgin ¥ AWSAdministratorAccess/kjian@netd

& sz

Last modified
@ Layers (0) 1 minute ago

Function ARN
arn:aws:lambda:us-east-1:23223
3133319:function:fsxn-demo-mlops

+ Add trigger <+ Add destination

Function URL Info

Code Test Monitor Configuration Aliases Versions

Code source info ‘ Upload from ¥ |

A File Edit Find View Go Tools Window I Test [v”l Deploy l Changes not deployed R -Q-

Q B8 lambda_function % ﬁnment Vari X Execution results *
E v foxn-demo-mlops - ¥~ 1 import boto:?
£ 2 1import logging
g > | lambda_function.py 3
E 4 def lambda_handler(event, context):
L 5 client = boto3.client('sagemaker')
6 logging.info('Invoking SageMaker')
7 client.start_notebook_instance(NotebookInstanceName='fsxn-ontap')
8 return {
9 'statusCode': 200,
10 "body': f'Starting notebook instance: {notebook_instance_name}'
11 }
12

6. CDAWS Lambdaf8#ix U H—9 3 HEEIBET SICIE. Add Triggerh 2> =0 v o LE T,
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aws iii Services | Q Search [Option+5] AN (©) & N. Virginia ¥

AWSAdministratorAccess/kjian@netapp..

& s3

Lambda » Functions » fsxn-demo-mlops

fsxn-demo—mlops Throttle | Copy ARN | | Actions ¥
¥ Function overview info
‘—\_\1 fsxn-demo- Description
mlops
g Layers (0) Last modified
2 minutes ago
<+ Add trigger <+ Add destination

Function ARN

’ arn:aws:lambda:us-east-1:2322331

33319:function:fsxn-demo-mlops

Function URL Info

']

7. ROw IR D> XZ a—h 5[EventBridge] Z &R L. [Create a new rule] & WL\ IANILDF WS D AR
B I) I LET, [RTP2— LK) 71— ILRIZ. RDESICABALET, ‘rate(1day)z=o ) vy
L. [BMAREZ>Z0) v LT, COFLWeronT a3 7IL—IL%Z/ERL L. AWS Lambdaf8#uU@A L £

o
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3% Services Q Search [Option+S] e L ®@ )] N. Virginia ¥ AWSAdministratorAccess

Lambda » Add trigger

N
Add trigger

Trigger configuration info

EventBridge (CloudWatch Events) v

aws asynchronous schedule management-tools

A

Rule

Pick an existing rule, or create a new one.

O Create a new rule

’ (O Existing rules

Rule name
Enter a name to uniquely identify your rule.

‘ mlops-retraining-trigger |

A

Rule description
Provide an optional description for your rule.

Rule type
Trigger your target based on an event pattern, or based on an automated schedule.

O Event pattern

© Schedule expression

N

Schedule expression
Self-trigger your target on an automated schedule using Cron or rate expressions E Cron expressions are in UTC.

rate(1 day)

’ e.g. rate(1 day), cron(0 17 ? * MON-FRI *)

Lambda will add the necessary permissions for Amazon EventBridge (CloudWatch Events) to invoke your Lambda
function from this trigger. Learn more [ about the Lambda permissions model.

Canc’ . Add

2ERPEDRENT T T . *AWS LambdaB8#*H'E H* SageMaker Notebook Z B8 L. FSxN JRI k1
DOTF—RZFERALTETILOBNL—ZVJZETL. EBRINCETILZABREBEICBEAL.
SageMaker Notebook *f Y X2V Rz HEIMIC v b DY L TOR MZERBILLEFT, CHICKD. E
TIILHEICRFOREICERIENE T,

CNT. MLOps/A1 T 5414 V2 HE T B1cdDFa2— b 7L T T,

Domino Data Lab & NetAppi_ &3 /\1 7 ) w RYILF Y 57 KMLOps
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& Register an External Volume

o }h_'.ml:ume Volume Type
NFS

Available Volumes

Access
chatbot-data-cache
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° Execution Data that will be mounted
FILE: main.py
ENV. Domina Sta

NAME = DATA TYPE DATA PLANE 2 KIND
Compute Cluster
(optional) quick-start Dataset Local Project

@ Doat imagedata  EDV . Nfs

Unavailable in selected Dataplane
Change your Hardware Tier to mount currently unavailable data.

NAME © DATATYPE DATA PLANE : KIND 2

e [ < o | EEER

i: StartaJob X

FlexCacheR') 2 — /sZDominolC AR L 7=1%
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i StartaJob

Execution

FILE mode

i Damning €15
ENV. Domino Sta

Compute Cluster

.|‘_,_|'!_-‘!!_: }

o Data

Data that will be mounted

NAME DATA TYPE
quick-start Dataset
image-data EDV
chatbot-data EDV

Unavailable in selected Dataplane

Change your Hardware Tier to mount currently unavailable data

NAME DATATYPE

DATA PLANE

15

DATA PLANE

KIND ¢

Project

Nfs

Nfs

KIND :
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i: Starta Job X

° Execution Data that will be mounted
FILE: model py
ENV: Domino Sta

NAME DATA TYPE DATA PLANE KIND 2
° Compute Cluster
(Opsona) quick-start Dataset Project
© 0w image-data EDV Nfs
chatbot-data EDV Nfs
Unavailable in selected Dataplane
Change your Hardware Tier to mount currently unavailable data.
NAME : DATATYPE DATA PLANE KIND 3
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$ sudo apt update
$ sudo apt install python3-pip
$ python3 -m pip install netapp-dataops-traditional

2. S VMR SO 7oL, BEOJIVLET,

3. NetApp DataOps'Y —ILF¥ v b ZF&ZET Do CDFIEZTT I 5ICIE. ONTAP S X TFLDAPIT7 7LD
HHAMETY, CNOBIEFRAML—CEBENSAFIINELNDHD XY,

$ netapp dataops cli.py config

Enter ONTAP management LIF hostname or IP address (Recommendation: Use
SVM management interface): 172.22.10.10

Enter SVM (Storage VM) name: NVAIE-client

Enter SVM NFS data LIF hostname or IP address: 172.22.13.151

Enter default volume type to use when creating new volumes
(flexgroup/flexvol) [flexgroup]:

Enter export policy to use by default when creating new volumes
[default]:

Enter snapshot policy to use by default when creating new volumes
[none] :

Enter unix filesystem user id (uid) to apply by default when creating
new volumes (ex. '0' for root user) [0]:

Enter unix filesystem group id (gid) to apply by default when creating
new volumes (ex. '0O' for root group) [0]:

Enter unix filesystem permissions to apply by default when creating new
volumes (ex. '0777' for full read/write permissions for all users and
groups) [0777]:

Enter aggregate to use by default when creating new FlexVol volumes:
aff 2400 01 NVME SSD 1

Enter ONTAP API username (Recommendation: Use SVM account): admin
Enter ONTAP API password (Recommendation: Use SVM account) :

Verify SSL certificate when calling ONTAP API (true/false): false

Do you intend to use this toolkit to trigger BlueXP Copy and Sync
operations? (yes/no): no

Do you intend to use this toolkit to push/pull from S3? (yes/no): no
Created config file: '/home/user/.netapp dataops/config.json'.

TANMT>TL—bZERRLET

REICC TAMMICEDWTVMT > TL— b2 BT 2RELNHD X, COT>TL— L ZERBTS
. NVIDIANGCY 7 b Iz 7% ERT 37 XA CVME TIXPERTE £,

TZARMIZCEDWVWTVMT Y FL— b Z1ERT B ICIE. VMware vSpherelcAZ7 1> L. X RVMEZ T V)
w2 LT lCloney %3&#RL. [Cloneto Template...] ZFIRL T. T4 —RICEVE T,
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vSphere Client

(G ubuniuz004 5 Mamiory ] eaca s

M- TensorFlow kL ——>4' < 3 -5

_ Dt 3> TlE. NVIDIAAI EnterpriselRIEN TTensorFlow s L—=>4 > 3 7% %
TIB1HDICKRITIBIREDNDH B XX VICDOVWTEHRALEY,
BIIRR M

CCTCHBEIB3FIEEERITITDRIIC. ICKREINTUVBFBICH > TTY A MNMT Y TL— EEERBATH
BCeEARELTVWEYT "ty 7wy (Setup) "R—=

FOTL— O BT NMEERLEFT
=PIC. BIDE I a Y TER LT L= 5H LW TS X NVMEZER T 2RELHD £, 70 FL

— ;DS HLWS R NVMEER T BI21E. VMware vSpherelcOJ 1> L. T FL—r&EGI ) YO L
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vSphere Client O

b Y

¢ vgpu-client-ubul

[ = o Summary  Monitor  Cc

—

v 172.22.10.100
v NVAIE Datacenter Guest OS:
7 Discovered virtual machine Lompatiiey
. - VMware Tool
s B3] vCLS Actions - vgpu-client-ubuntu2004
&% nis-1.1.0-bios 5& New VM fron};his Template... L
&Y sparkO1 5® Convert to Virtual Machine...
GF spark02 G¥ Clone to Template...
o :
G4 spark03 52 Clone to Library...
&' saL
Move to folder...
ch o
@ SQL-Linux Nanams
& ubuntu2004 %
_ t
vgpu-client-ubuntu?2
_ Tags & Custom Attributes » P
Vv Recent Tasks Alarms Add Permission...
Task Name v Targe¢ Alarms "
Delete virtual machine & Remove from Inventory |
Clone virtual machine & Delete from Disk |
| AN |
m Al v More Tasks Wa >
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T—RRYa—LZ=FERLTIYY > b
RIS bL—=Z2 07—y bZRIRTEHLWVWT —FR) 2 —LZERT 2HEDHD £F. NetApp

DataOpsY—IL* v hZFERALT. HILLWTF—ER) a—LEZBHEIZERTETE T, XOIAT Y Rj)
I&. TlmageNet; EWSEFIDRY 2 —L%EERL. BEZ2TBICLTVLWET,

$ netapp dataops cli.py create vol -n imagenet -s 2TB

F—=RRY a—LICT—RZANT3E0. A NMATT—XR) 2a—L%EZIY I FTRI3RELRHD
9o NetApp DataOpsV—ILF¥ v rZFEBALT. T—2AR) a—LEBFEICIIVFTEEFT, ROOAT VR
B, BIOFIETHER LR 2a—LET I FLTVETD,

$ sudo -E netapp dataops cli.py mount vol -n imagenet -m ~/imagenet

T—2R) 21— LDOEDRAH
HLWRY2—-LD0T7OES 3 =T eIV MMETLES. FL—Z20 T =81y &Y —XDGMH

SEELT. FILWRU 2—AICBRETEF XY, BFIFS3E£/zIEHadoopDT—R LA ID BT —2EEET
BDRELRHD, HBEICE D TUEIT RIS ZT7OEEBMBICED XTI,

TensorFlow b L —=>45 23 7%£{79 3%

CNT. TensorFlow b L—Z=>40 2 3 7% RT3 EBIEVE LT, TensorFlowkL—Z=>7J 2 37%%
TT3ICIE. ROERIVERITLET,

1. NVIDIA NGC Enterprise TensorFlow > T+ 4 X—C#BEL £ 9,

$ sudo docker pull nvcr.io/nvaie/tensorflow-2-1:22.05-tfl-nvaie-2.1-py3

2. NVIDIANGCI >R —T75 4 XTensorFlowaA>TF DAV AAVAEEHLFEFT, vy AT a>%uE
BLT. 7—2RYa—LEIVTHICERLE T,

$ sudo docker run --gpus all -v ~/imagenet:/imagenet -it --rm
nvcr.io/nvaie/tensorflow-2-1:22.05-tfl-nvaie-2.1-py3

3. YT FWATTensorFlow b L—=>J 7O 5 LZ2RITLET, ROATY REIZ. AV TFAX=TIC
BENBResNet-50 L —=>7 70T 5 LORTHERLTVEY,

$ python ./nvidia-examples/cnn/resnet.py —--layers 50 -b 64 -i 200 -u
batch --precision fpl6 --data dir /imagenet/data
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http://mysupport.netapp.com/documentation/productlibrary/index.html?productID=62286
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A Snapshot copy records only changes to the active file
system since the last Snapshot copy.
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FlexClone copies share data blocks with their parents, consuming no
storage except what is required for metadata.
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Kubernetes 75 X R IZ Trident A T3 HTFEY, Trident T DeepOps ZEA T B HEIC
DWVWTIE. ZEBLTL TV "Trident ME A FJ[E" NVIDIA DeepOps GitHub 1 N TAFTE %
ER

° NVIDIA DeepOps % f#F L T Kubernetes 7 5 X2 & EA L TLWRWEEX Trident ZFHTEAT 3
Bald. ROFIET Trident ZEATETFT "SAFIE" Trident D FF 2 X > b DOREFEDFMICD
WTlE. Trident/\w 2 T R DA< &H1DDKubernetes StorageClassEERL L T 72 W "Ny &
IVR"ELV"A L= T2y TPy FRFaXy D) yoSnicb7wooa>zsiR
LTLETEN,

FEREAIRY RICRy b7y Al O FO—)LFL—> ONTAP ZEA T 358 (3.

@ EBB LTIV "ONTAP Al E A [T Trident /\w 2 T ROF" & F T F %4 Trident
NI T ROFIEBNALET E%EBL £9 "ONTAP Al ZE A [E1F D Kubernetes
StorageClasses D" ZE2R L T 2T L,

ONTAP Al B A [@F Trident /N2 > RDOF

Trident Z{#F L T Kubernetes 7 S X ARDA ML —TUY —EHMICTOES 3=
VT BICIE. Trident NI IV R%ZE 1 DULERTARERHD £3, UTICTHT
flliZ. ONTAPAIRy RICxy r 7y A DY FO=IILTL—UBRREEATIHE
ICERT ANV I IV RDRATZRLTVWET, Ny IIYROFMICOVWTIE. Z
SRBLTLLEIV "Trident D RF a2 X > R,

1. 2y b 7w T TlE. NetApp AFF S XA T LTHERTZET—R LF (F—R7 0 A%ZRET 3HmERY
fD—0A4>2—T x4 2R) I LT, FlexGroup XIG®D Trident N\ I TV RZ{ER T2 & Z#EREL
£9, CNICED. LIFFTR) 2a—ALAY I M DT EZ e TETET

MTDaT > RAlE. B ONTAP Storage Virtual Machine (SVM) ICESERITHENTWS 2 DDER
37T —4 LIF ZXRIC. FlexGroup SIS Trident /NI LTV R%E 2 DR T2 AE2R"LTVWET, C
N5D/Ny T RiE 'ONTAP-NAS-flexgroup A AL —2 « RS A /N\ZEH L £9ONTAP Tld. FlexVol
E FlexGroup D 2 DDEERT—RAR) 2a—LEATHYR—EENET, FlexVol R 2a—LDHYAX
IFRESNTVEYT GREFERTIE. RAT A XFRBICE>TERDEXY) o —A. FlexGroup Rl 22— LA
IFRA20PB. 4. 000 BT 7AILETUZ7ICHIERTE. T —XBEEZABICEZLTIE—DR—L
AR—AERMBLET, D7, FlexGroup Rl) a—LAlF. KEDT—RIZEKIFT S A MLDT—
J0—RICEETY,

DEDT—R2%MIBLTWT, FlexGroup R 2 —LTIF%E < FlexVol R a—LEFERTZEEIE. T
ONTAP-NAS-flexgroup | A L= RS NDARDHDIC FTONTAP-NAS' R b L—U RSN ZERT
% Trident \w I IV REERTEET,

$ cat << EOF > ./trident-backend-ontap-ai-flexgroups-ifacel.json

{

"version": 1,

"storageDriverName": "ontap-nas-flexgroup",
"backendName": "ontap-ai-flexgroups-ifacel",
"managementLIF": "10.61.218.100",

"dataLIF": "192.168.11.11",

"svm": "ontapai nfs",

"username": "admin",

"password": "ontapai"

91


https://github.com/NVIDIA/deepops/tree/master/docs/k8s-cluster#netapp-trident
https://github.com/NVIDIA/deepops/tree/master/docs/k8s-cluster#netapp-trident
https://github.com/NVIDIA/deepops/tree/master/docs/k8s-cluster#netapp-trident
https://github.com/NVIDIA/deepops/tree/master/docs/k8s-cluster#netapp-trident
https://github.com/NVIDIA/deepops/tree/master/docs/k8s-cluster#netapp-trident
https://github.com/NVIDIA/deepops/tree/master/docs/k8s-cluster#netapp-trident
https://github.com/NVIDIA/deepops/tree/master/docs/k8s-cluster#netapp-trident
https://github.com/NVIDIA/deepops/tree/master/docs/k8s-cluster#netapp-trident
https://github.com/NVIDIA/deepops/tree/master/docs/k8s-cluster#netapp-trident
https://github.com/NVIDIA/deepops/tree/master/docs/k8s-cluster#netapp-trident
https://github.com/NVIDIA/deepops/tree/master/docs/k8s-cluster#netapp-trident
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy.html
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy.html
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy.html
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy.html
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy.html
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy.html
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy.html
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy.html
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy.html
https://docs.netapp.com/us-en/trident/trident-use/backends.html
https://docs.netapp.com/us-en/trident/trident-use/backends.html
https://docs.netapp.com/us-en/trident/trident-use/backends.html
https://docs.netapp.com/us-en/trident/trident-use/backends.html
https://docs.netapp.com/us-en/trident/trident-use/backends.html
https://docs.netapp.com/us-en/trident/trident-use/backends.html
https://docs.netapp.com/us-en/trident/trident-use/backends.html
https://docs.netapp.com/us-en/trident/trident-use/backends.html
https://docs.netapp.com/us-en/trident/trident-use/backends.html
https://docs.netapp.com/us-en/trident/trident-use/backends.html
https://docs.netapp.com/us-en/trident/trident-use/backends.html
https://docs.netapp.com/us-en/trident/trident-use/backends.html
https://docs.netapp.com/us-en/trident/trident-use/backends.html
https://docs.netapp.com/us-en/trident/trident-use/manage-stor-class.html
https://docs.netapp.com/us-en/trident/trident-use/manage-stor-class.html
https://docs.netapp.com/us-en/trident/trident-use/manage-stor-class.html
https://docs.netapp.com/us-en/trident/trident-use/manage-stor-class.html
https://docs.netapp.com/us-en/trident/trident-use/manage-stor-class.html
https://docs.netapp.com/us-en/trident/trident-use/manage-stor-class.html
https://docs.netapp.com/us-en/trident/trident-use/manage-stor-class.html
https://docs.netapp.com/us-en/trident/trident-use/manage-stor-class.html
https://docs.netapp.com/us-en/trident/trident-use/manage-stor-class.html
https://docs.netapp.com/us-en/trident/trident-use/manage-stor-class.html
https://docs.netapp.com/us-en/trident/trident-use/manage-stor-class.html
https://docs.netapp.com/us-en/trident/trident-use/manage-stor-class.html
https://docs.netapp.com/us-en/trident/trident-use/manage-stor-class.html
https://docs.netapp.com/us-en/trident/trident-use/manage-stor-class.html
https://docs.netapp.com/us-en/trident/trident-use/manage-stor-class.html
https://docs.netapp.com/us-en/trident/trident-use/manage-stor-class.html
https://docs.netapp.com/us-en/trident/trident-use/manage-stor-class.html
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/

}

EQOF

$ tridentctl create backend -f ./trident-backend-ontap-ai-flexgroups-
ifacel.json -n trident

o e
e tomm - fom - +
| NAME | STORAGE DRIVER |

UUID | STATE | VOLUMES |
o e ettt
e tomm pom - +

| ontap-ai-flexgroups-ifacel | ontap-nas-flexgroup | b74cbddb-e0b8-40b7-
b263-b6da6decObdd | online | 0 |

$ cat << EOF > ./trident-backend-ontap-ai-flexgroups-iface?2.json
{

"version": 1,

"storageDriverName": "ontap-nas-flexgroup",
"backendName": "ontap-ai-flexgroups-iface2",
"managementLIF": "10.61.218.100",

"dataLIF": "192.168.12.12",

"svm": "ontapai nfs",

"username": "admin",

"password": "ontapai"

}
EQF
$ tridentctl create backend -f ./trident-backend-ontap-ai-flexgroups-

iface2.json -n trident

o e
e tomm tom - +
| NAME | STORAGE DRIVER |

UUID | STATE | VOLUMES |
o o
e tomm fomm - +

| ontap-ai-flexgroups-iface?2 | ontap-nas-flexgroup | 61814d48-c770-436b-
9cb4d-cf7ee661274d | online | 0 |

| NAME | STORAGE DRIVER |
UUID | STATE | VOLUMES |

| ontap-ai-flexgroups-ifacel | ontap-nas-flexgroup | b74cbddb-e0b8-40b7-



b263-b6dabdecObdd | online | 0 |

| ontap-ai-flexgroups-iface?2 | ontap-nas-flexgroup | 61814d48-c770-436b-
9cbd4-cf7ee661274d | online | 0 |

o - o -

o o fomm—————— +

2. F7=. FlexVol D Trident /N7 TV REH 1 DULEER T3 e ##HE L £, FlexGroup R 21—
LEzT—REYy XL —=CDML—ZVJICERT 3561 BR. B, TN\ YT IBERE EDIENIC
FlexVol R 2 —L%ZFERATETEJ, FlexVol R 2 —L%ZFEHAT 35EIE. FlexVol XISdD Trident /N
JIVRE A1 DUEERTZIHRELRHD £9, RISRITIATY RAZ. B—DFT—42 LIF =EHT 3.
FlexVol XFI&®D Trident /N 2 T ROEFHIZ "L TULWET,
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$ cat << EOF > ./trident-backend-ontap-ai-flexvols.json
{

"version": 1,

"storageDriverName": "ontap-nas",
"backendName": "ontap-ai-flexvols",
"managementLIF": "10.61.218.100",
"dataLIF": "192.168.11.11",

"svm": "ontapai nfs",

"username": "admin",

"password": "ontapai"

}

EOF

$ tridentctl create backend -f ./trident-backend-ontap-ai-flexvols.json -n
trident

—_—_ o

o - e fomm - +

| NAME | STORAGE DRIVER | UulD
| STATE | VOLUMES |

o o
- e R it +

| ontap-ai-flexvols | ontap-nas | 52bdb3bl-13a5-4513-
a9cl-52a69657fabe | online | 0 |

—_ fo———_———
e e - +

$ tridentctl get backend -n trident

—_ fo———_———

R b e R +

| NAME | STORAGE DRIVER | UuID
| STATE | VOLUMES |

e R
- +——— - 1

| ontap-ai-flexvols | ontap-nas | 52bdb3bl-13a5-4513-
a9cl-52a69657fabe | online | 0 |

| ontap-ai-flexgroups-ifacel | ontap-nas-flexgroup | b74cbddb-e0b8-40b7-
b263-bodacdecObdd | online | 0 |

| ontap-ai-flexgroups-iface2 | ontap-nas-flexgroup | 61814d48-c770-436b-
9cbd-cf7ee661274d | online | 0 |

——_ fom——_——_————
ettt e e +

ONTAP Al B A @7 D Kubernetes StorageClasses Dl

Trident Zf£A L T Kubernetes 7 S X XARADRA ML —2 )Y —XZzENICTOEDY 3 =
> 9 B3Il Kubernetes StorageClasses = 1 DU EERR T 2HEHLHD £T, UTF
ICRIHIE. ONTAPAIRY RIZRY b7y A OV O—ILTL—VBREEEAT
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BGEICENT 3. SEIFEBEATDAMNL—P IS5 R%ZFK LTWVWE Y, StorageClas
ses DFMAICOVTIE. ZBRBLTLLIZEV "Trident D FF a2 X R

1. FlexGroup B"E%N7 Trident CEICAILZ DA ML =0 S AEERT A e 2R LET I/ 3> TE
B L7=/\wy o T2 K "ONTAP Al A @S Trident /N 27 T ROF". FIE 1.2 5D Granular
StorageClasses Z {9 % &. StorageClass t#k7 7 1L TIEESNTVWBIRED/NvI TV R L
T, HEDLIF (Trident /Ny 7 T2 FOEREFICIEE L LIF) ICHET S NFS YUY FZEMTE X
o MBEOOATY REITIE. 2 D0%ERH L TLWET StorageClasses ZEAL T, NYvIIVRD 2D
DOFNCHIELTVWET £ 3 > TERINE T "ONTAP Al EA @IS Trident /Ny 7 T2 ROBI". FlE
1.StorageClasses OFMICDOWVTIE. ZBBL TV "Trident D RF 2 X > k'

¥t g % PersistentVolumeClaim (PVC ) HHEIBRSI N7z FITkEAY a—LDEIBRINABAVWELESICT

371z, ROFITIE T Retain 1 @ T ReclaimPolicy 1| DEZERAL TWEY, [ ReclaimPolicy ]| 7 —
ILROFEFERICDOWVWTIE. 2XXZBB L T ET V) "Kubernetes D RF 2 XV k"
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$ cat << EOF > ./storage-class-ontap-ai-flexgroups-retain-ifacel.yaml
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: ontap-ai-flexgroups-retain-ifacel
provisioner: netapp.io/trident
parameters:

backendType: "ontap-nas-flexgroup"

storagePools: "ontap-ai-flexgroups-ifacel:.*"
reclaimPolicy: Retain
EOF
$ kubectl create -f ./storage-class-ontap-ai-flexgroups-retain-
ifacel.yaml
storageclass.storage.k8s.io/ontap-ai-flexgroups-retain-ifacel created
$ cat << EOF > ./storage-class-ontap-ai-flexgroups-retain-iface2.yaml
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: ontap-ai-flexgroups-retain-iface?2
provisioner: netapp.io/trident
parameters:

backendType: "ontap-nas-flexgroup"

storagePools: "ontap-ai-flexgroups-iface2:.*"
reclaimPolicy: Retain
EQF
$ kubectl create -f ./storage-class-ontap-ai-flexgroups-retain-
iface2.yaml
storageclass.storage.k8s.io/ontap-ai-flexgroups-retain-iface2 created
$ kubectl get storageclass

NAME PROVISIONER AGE
ontap-ai-flexgroups-retain-ifacel netapp.io/trident Om
ontap-ai-flexgroups-retain-iface? netapp.io/trident Om

ICHIRT DAL= SR BERTDCDHELET v 3 > TYER L 7= FlexVol SHESD Trident
NI T R "ONTAP Al EZEA AT Trident /N7 T RFOH". XATv 72, UTFOIAT R
FlexVol R 2a—LABADOE—DIA L -0 XADERERLTWVWET,

ROFITIE. FlexVol WISD Trident /Ny 2 T KA1 DUDMER SN TULWA L. StorageClass &
T71INTHEHEDNY IV RBEESNTULEHE A, Kubernetes Z M L T Z D StorageClass % f§H
$BRU1—LEEBTSH L. Trident Id T ONTAP-NAS' | RS NEHAT /w5 T R CRAAE
BHDOEFERALELISCLET,



$ cat << EOF > ./storage-class-ontap-ai-flexvols-retain.yaml

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: ontap-ai-flexvols-retain
provisioner: netapp.io/trident
parameters:

backendType: "ontap-nas"
reclaimPolicy: Retain
EQOF

$ kubectl create -f ./storage-class-ontap-ai-flexvols-retain.yaml
storageclass.storage.k8s.io/ontap-ai-flexvols-retain created

$ kubectl get storageclass

NAME
ontap-ai-flexgroups-retain-ifacel
ontap-ai-flexgroups-retain-iface?
ontap-ai-flexvols-retain

PROVISIONER

netapp.io/trident
netapp.io/trident
netapp.io/trident

AGE
1m
Im

Om

3. £7=. FlexGroup R 2 —LFEDRAD StorageClass #1EM T3 & #HELE T, XDIT > RE|

I&. FlexGroup 7R 2 —LEDAA®D StorageClass & 1 DERT 2 A EZRLTLWET,

KFED/Nw I I RH StorageClass EET7 7T IILTIRESNTLWAWVWZ EITEELTLIEEL,

L=t

> T. Kubernetes Z AL TCIDRA ML= OS5 XEFEATZR) 2a—LEBETSZIHBE. Tridentid T

ONTAP-NAS-flexgroup 1 RS54 NZFERT3FAAIREGNY I IV RZFEALLSELET,

$ cat << EOF > ./storage-class-ontap-ai-flexgroups-retain.yaml

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: ontap-ai-flexgroups-retain
provisioner: netapp.io/trident
parameters:

backendType: "ontap-nas-flexgroup"
reclaimPolicy: Retain
EQOF

$ kubectl create -f ./storage-class-ontap-ai-flexgroups-retain.yaml
storageclass.storage.k8s.io/ontap-ai-flexgroups-retain created

$ kubectl get storageclass

NAME

ontap-ai-flexgroups-retain
ontap-ai-flexgroups-retain-ifacel
ontap-ai-flexgroups-retain-iface?
ontap-ai-flexvols-retain

PROVISIONER

netapp.io/trident
netapp.io/trident
netapp.io/trident
netapp.io/trident

AGE
Om
2m
2m

Im
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ZDtU 3> TlE. Kubernetes 75 XA |C Kubeflow ZEA T3 1-HICEITITINE
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1. Kubernetes 7 5 X233 TICHE@L THD. Kubeflow THR— b EINB/N\—2 30D Kubernetes 3£
FLTWBELET, HR—bFINTVWBAIN—T3>0—BICDOWTIE. 8B L TL 2T L "Kubeflow
DR RFaXR",

2. NIC NetApp Trident D1 > X b —JLERENTT L TWVWBIHENH D £ Kubernetes 75 X4 (2B
) "Trident DEA L ERE"S

77 # )L k@D Kubernetes StorageClass Z:EL £¢

Kubeflow ZE A9 %8i1IC. Kubernetes 75 X XA TT 7 # )L b @ StorageClass ZIEE T 2 HBENH D £
9o Kubeflow DEA 7Ot X Tld. 77 #JL b®D StorageClass ZEA L THL VWKFAR) 2 —LDTOEY
3=V IMRITENFEJ, StorageClass B'F 7 #JL kD StorageClass £ L THEEITNTULALVEE., AL
KBLET, VFXAZADT T #J)L D StorageClass ZIEE T B ICIE. BAS YV THRIANDSERDZRY

EFRITLET, VTXAZANTITICT 7 4J)L D StorageClass ZIEEL TW3HEIE. COFIEZEIETS
9,

1L BEORN—CISAD 12T IAINMDRAML—COSRELTBELE T, UEOIOYY RET

I&. T ontap/ai-sFLEXs-retain 1 & UL\5 % AE1D StorageClass H'7 7 #JL k@ StorageClass & L TIEE X
NTVWEI,

[ ONTAP-NAS-flexgroup 1 @ Trident /\'w 2 T RZ A FIZiE. B D KERER/)NPVC Y1
IHHBDET, TT7HIETIE. Kubeflow [gH 1 XD GB LHARVLWPVC DFOEY 3=
@ JEAHET. LA >T. Kubeflow DEADEBT. [ ONTAP-NAS-flexgroup 1 /\v & T

Y REATET T 4L D StorageClass & L TFEHT 3 StorageClass ZI8ELBRWVWTLZE
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$ kubectl get sc

NAME PROVISIONER AGE
ontap-ai-flexgroups-retain csi.trident.netapp.io 25h
ontap-ai-flexgroups-retain-ifacel csi.trident.netapp.io 25h
ontap-ai-flexgroups-retain-iface? csi.trident.netapp.io 25h
ontap-ai-flexvols-retain csi.trident.netapp.io 3s

$ kubectl patch storageclass ontap-ai-flexvols-retain -p '{"metadata":
{"annotations":{"storageclass.kubernetes.io/is-default-class":"true"}}}"'
storageclass.storage.k8s.io/ontap-ai-flexvols-retain patched

$ kubectl get sc

NAME PROVISIONER AGE
ontap-ai-flexgroups-retain csi.trident.netapp.io 25h
ontap-ai-flexgroups-retain-ifacel csi.trident.netapp.io 25h
ontap-ai-flexgroups-retain-iface? csi.trident.netapp.io 25h
ontap-ai-flexvols-retain (default) csi.trident.netapp.io 54s

NVIDIA DeepOps % fEMAH L T Kubeflow ZEA LT

NVIDIA DeepOps H'eft 9 % Kubeflow BAY — L= FRT3 =R L X9, DeepOps EAY —ILZ#
FH L T Kubernetes 7 5 X Z(C Kubeflow ZEBA §3(CId. BAT vV TR DS RODRARA I ERITLE
ED

@ Fi-ld. ZEAL TEET Kubeflow ZEBA TR EHTEET "1 X F—)LFJE" Kubeflow
DR FaXMIHDFET

1. 25 XZ|Z Kubeflow ZE A T B I21F. IZHE > TL TV "Kubeflow DE A FE" NVIDIA DeepOps
GitHub 7 FTAFTE X T,

2. Kubeflow Dashboard URL Z# XEL TL &L\ DeepOps Kubeflow EAY —JLICE > THATNE T,

$ ./scripts/k8s/deploy kubeflow.sh -x

INFO[0007] Applied the configuration Successfully!
filename="cmd/apply.go:72"

Kubeflow app installed to: /home/ai/kubeflow

It may take several minutes for all services to start. Run 'kubectl get
pods -n kubeflow' to verify

To remove (excluding CRDs, istio, auth, and cert-manager), run:
./scripts/k8s deploy kubeflow.sh -d

To perform a full uninstall : ./scripts/k8s deploy kubeflow.sh -D
Kubeflow Dashboard (HTTP NodePort): http://10.61.188.111:31380

3. Kubeflow Z—LZAR—IARICEBE TN TWVWBRITARTORY RIC TRF—422] H TR{FH] THBZZE
EHEREL. A—LAR—ZIAWICEBEAINTLWR IV R—X Y M IS—RETHRWI e ZERALET, T
RTORY ROEHTZETICHODI DD LB FT,

99


https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://www.kubeflow.org/docs/started/getting-started/
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md

100

$ kubectl get all -n kubeflow

NAME

STATUS RESTARTS AGE
pod/admission-webhook-bootstrap-stateful-set-0
Running 0 95s

pod/admission-webhook-deployment-6b89c84c98-vrtbh

Running 0 91s
pod/application-controller-stateful-set-0
Running 0 98s
pod/argo-ui-5dcf5d8b4f-m2wn4

Running 0 97s
pod/centraldashboard-cf4874ddc-7hcr8
Running 0 97s
pod/jupyter-web-app-deployment-6850455447-gjhh7
Running 0 96s
pod/katib-controller-88c97d85c-kgg66
Running 1 95s
pod/katib-db-8598468fd8-5jw2c

Running 0 95s
pod/katib-manager-574c8c67f9-wtrf5
Running 1 95s
pod/katib-manager-rest-778857¢c989-fjbzn
Running 0 95s

pod/katib-suggestion-bayesianoptimization-65df4d7455-gthmw

Running 0 94s
pod/katib-suggestion-grid-56bf69f597-98vwn
Running 0 94s
pod/katib-suggestion-hyperband-7777b76cb9-9védg
Running 0 93s
pod/katib-suggestion-nasrl-77f6£f9458c-2qgzxg
Running 0 93s
pod/katib-suggestion-random-77b88b5c79-164739
Running 0 93s
pod/katib-ui-7587c5b967-nd629

Running 0 95s
pod/metacontroller-0

Running 0 96s
pod/metadata-db-5dd459cc-swzkm

Running 0 94s
pod/metadata-deployment-6¢cf£77db994-69fk7
Running 3 93s
pod/metadata-deployment-6cf77db994-mpbjt
Running 3 93s
pod/metadata-deployment-6cf77db994-xg7tz
Running 3 94s
pod/metadata-ui-78f5b59b56-gqb6kr

READY

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1



Running 0 94s

pod/minio-758b769d67-11vdr

Running 0 91s
pod/ml-pipeline-5875b9db95-g8t2k

Running 0 91s
pod/ml-pipeline-persistenceagent-9069ddd46-bt9r9
Running 0 90s
pod/ml-pipeline-scheduledworkflow-7b8d756c76-7x56s
Running 0 90s
pod/ml-pipeline-ui-79ffd9c76-fcwpd

Running 0 90s
pod/ml-pipeline-viewer-controller—-deployment-5fdc87f58-b2t9r
Running 0 90s

pod/mysgl-657£87857d-15k9z

Running 0 91s
pod/notebook-controller-deployment-56b4£59bbf-8bvnr
Running 0 92s

pod/profiles-deployment-6bc745947-mrdkh

Running 0 90s

pod/pytorch-operator-77c97f4879-hmlrv

Running 0 92s
pod/seldon-operator-controller-manager-0

Running 1 91s
pod/spartakus-volunteer-5fdfddb779-17gkm

Running 0 92s

pod/tensorboard-6544748d94-nh8b2

Running 0 92s

pod/tf-job-dashboard-56£f79c59dd-6w59t

Running 0 92s

pod/tf-job-operator-79cbfdedbc-rb58c

Running 0 91s
pod/workflow-controller-db644d554-cwrnb

Running 0 97s

NAME TYPE
CLUSTER-IP EXTERNAL-TP PORT (S) AGE
service/admission-webhook-service ClusterlIP
10.233.51.169 <none> 443/TCP 97s
service/application-controller-service ClusterIP
10.233.4.54 <none> 443/TCP 98s
service/argo-ui NodePort
10.233.47.191 <none> 80:31799/TCP 97s
service/centraldashboard ClusterIP
10.233.8.36 <none> 80/TCP 97s
service/jupyter-web—-app-service ClusterIP
10.233.1.42 <none> 80/TCP 97s

service/katib-controller ClusterIP

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

2/2

1/1

1/1

1/1

1/1

1/1

1/1

1/1
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10.233.25.226 <none> 443/TCP
service/katib-db

10.233.33.151 <none> 3306/TCP
service/katib-manager

10.233.46.239 <none> 6789/TCP
service/katib-manager-rest
10.233.55.32 <none> 80/TCP

service/katib-suggestion-bayesianoptimization

10.233.49.191 <none> 6789/TCP
service/katib-suggestion-grid
10.233.9.105 <none> 6789/TCP
service/katib-suggestion-hyperband
10.233.22.2 <none> 6789/TCP
service/katib-suggestion-nasrl
10.233.63.73 <none> 6789/TCP

service/katib-suggestion-random

10.233.57.210 <none> 6789/TCP
service/katib-ui

10.233.6.116 <none> 80/TCP
service/metadata-db

10.233.31.2 <none> 3306/TCP
service/metadata-service

10.233.27.104 <none> 8080/TCP
service/metadata-ui

10.233.57.177 <none> 80/TCP
service/minio-service

10.233.44.90 <none> 9000/TCP

service/ml-pipeline
10.233.41.201 <none>

service/ml-pipeline-tensorboard-ui

10.233.36.207 <none> 80/TCP
service/ml-pipeline-ui

10.233.61.150 <none> 80/TCP
service/mysql

10.233.55.117 <none> 3306/TCP
service/notebook-controller—-service
10.233.10.166 <none> 443/TCP
service/profiles-kfam

10.233.33.79 <none> 8081/TCP
service/pytorch-operator
10.233.37.112 <none> 8443/TCP

service/seldon-operator-controller-manager—-service

10.233.30.178 <none> 443/TCP
service/tensorboard
10.233.58.151 <none>
service/tf-job-dashboard

9000/TCP

8888/TCP,8887/TCP

96s
ClusterIP
97s
ClusterIP
96s
ClusterIP
96s
ClusterIP
95s
ClusterlIP
95s
ClusterIP
95s
ClusterIP
95s
ClusterlIP
95s
ClusterIP
96s
ClusterIP
96s
ClusterlIP
96s
ClusterIP
96s
ClusterIP
94s
ClusterlIP
94s
ClusterIP
93s
ClusterIP
93s
ClusterIP
94s
ClusterIP
95s
ClusterIP
92s
ClusterIP
95s
ClusterIP
92s
ClusterIP
94s
ClusterIP



10.233.4.17
service/tf-
10.233.60.32

<none> 80/TCP

job-operator

<none> 8443/TCP

service/webhook-server-service

10.233.32.167

NAME
TO-DATE

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

3

deployment.

1

deployment.

1

deployment.

1
deployment

AVAILABLE
deployment.

<none> 443/TCP
AGE
apps/admission-webhook-deployment
97s
apps/argo-ui
97s
apps/centraldashboard
97s
apps/jupyter-web-app-deployment
97s
apps/katib-controller
96s
apps/katib-db
97s
apps/katib-manager
96s
apps/katib-manager-rest
96s

apps/katib-suggestion-bayesianoptimization

95s
apps/katib-suggestion-grid
95s
apps/katib-suggestion-hyperband
95s
apps/katib-suggestion—-nasrl
95s
apps/katib-suggestion-random
95s
apps/katib-ui
96s
apps/metadata-db
96s
apps/metadata-deployment
96s
apps/metadata-ui
96s
apps/minio
94s
apps/ml-pipeline
94s

.apps/ml-pipeline-persistenceagent

94s

94s

87s

ClusterIP

ClusterIP

READY

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

3/3

1/1

1/1

1/1

1/1

UbP-

103



1

deployment.

1
deployment
1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1

deployment.

1
NAME
DESIRED

CURRENT

93s
apps/ml-pipeline-scheduledworkflow
93s

.apps/ml-pipeline-ui

93s
apps/ml-pipeline-viewer-controller-deployment
93s
apps/mysqgl
94s
apps/notebook-controller-deployment
95s
apps/profiles-deployment
92s
apps/pytorch-operator
95s
apps/spartakus-volunteer
94s
apps/tensorboard
94s
apps/tf-job-dashboard
94s
apps/tf-job-operator
94s
apps/workflow-controller
97s

READY AGE

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

replicaset.apps/admission-webhook-deployment-6089c84c98
1 1 97s
replicaset.apps/argo-ui-5dcf5d8b4f

1 1 97s
replicaset.apps/centraldashboard-cf4874ddc

1 1 97s
replicaset.apps/jupyter-web-app-deployment-685b455447

1 1 97s
replicaset.apps/katib-controller-88c97d85c

1 1 96s
replicaset.apps/katib-db-8598468fd8

1 1 97s
replicaset.apps/katib-manager-574c8c67£9

1 1 96s
replicaset.apps/katib-manager-rest-778857c989

1 1 96s
replicaset.apps/katib-suggestion-bayesianoptimization-65df4d7455
1 1 95s
replicaset.apps/katib-suggestion-grid-56bf69£597
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1 1 95s
replicaset.apps/katib-suggestion-hyperband-7777b76cb9
1 1 95s
replicaset.apps/katib-suggestion-nasrl-77f6£9458c

1 1 95s
replicaset.apps/katib-suggestion-random-77b88b5c79

1 1 95s
replicaset.apps/katib-ui-7587c5b967

1 1 96s
replicaset.apps/metadata-db-5dd459cc

1 1 96s
replicaset.apps/metadata-deployment-6¢cf77db994

3 3 96s
replicaset.apps/metadata-ui-78f5b59b56

1 1 96s

replicaset.apps/minio-758b769d67

1 1 93s
replicaset.apps/ml-pipeline-5875b9db95

1 1 93s
replicaset.apps/ml-pipeline-persistenceagent-9b69ddd4o
1 1 92s
replicaset.apps/ml-pipeline-scheduledworkflow-7b8d756c76
1 1 91s
replicaset.apps/ml-pipeline-ui-79ffd9c76

1 1 91s
replicaset.apps/ml-pipeline-viewer-controller-deployment-5£fdc87£58
1 1 91s

replicaset.apps/mysqgl-657£87857d

1 1 92s
replicaset.apps/notebook-controller-deployment-56b4£f59bbf
1 1 94s
replicaset.apps/profiles-deployment-6bc745947

1 1 91s
replicaset.apps/pytorch-operator-77c97£4879

1 1 94s
replicaset.apps/spartakus-volunteer-5fdfddb779
1 1 94s
replicaset.apps/tensorboard-6544748d94

1 1 93s
replicaset.apps/tf-job-dashboard-56£79c59dd

1 1 93s
replicaset.apps/tf-job-operator-79cbfdedbc

1 1 93s
replicaset.apps/workflow-controller-db644d554
1 1 97s

NAME READY

AGE
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statefulset.apps/admission-webhook-bootstrap-stateful-set 1/1 97s

statefulset.apps/application-controller-stateful-set 1/1 98s
statefulset.apps/metacontroller 1/1 98s
statefulset.apps/seldon-operator-controller-manager 1/1 92s

$ kubectl get pvc -n kubeflow

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE
katib-mysqgl Bound pvc-b07£293e-d028-11e9-9b9d-00505681a82d
10Gi RWO ontap-ai-flexvols-retain 27m
metadata-mysqgl Bound pvc-b0f3f032-d028-11e9-9b9d-00505681a82d
10Gi RWO ontap-ai-flexvols-retain 27m
minio-pv-claim Bound pvc-b22727ee-d028-11e9-9b9d-00505681a82d
20Gi RWO ontap-ai-flexvols-retain 27m
mysgl-pv-claim Bound pvc-b2429afd-d028-11e9-9b9d-00505681a82d
20G1i RWO ontap-ai-flexvols-retain 27m

4. Web 75 UH T, FlE2 TRXELT URL ICTEENL T Kubeflow FRA Y & 2 R—RICFI7ERALEFT,

T7AIN DI —H4IE T admin@kubeflow.org 1 T. T 7L FD/INRT—RIE 112341234 1 TY,
BN —Y%ZERT 2ICIE. OFIBICRWVWE T "Kubeflow DAL F 2 X R
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1. Kubeflow FRA vw > 27R— KD X4 > X = 2—T Notebook Servers %2 1) w2 L T. Jupyter Notebook
H—NEBER—JICBEL XY,

® f7 Kubeflow Central Dashboard = x .

& C 1t @ NotSecure | 10.61.218.131:31380/?ns=kubeflow-an

:& Kubeflow P kubeflow-anonymous «
F

Quick shortcuts

4 Upload a pipeline

Pipelines

+ View all pipeline runs

Fipelines

4' Create a new Notebook server

Motebook Servers

+ View Katib Studies
Katib

View Metadata Artifacts

Artifact Stare

2. # L L\ Jupyter Notebook H—/\% 7O 3 =>4 9321 NewServer 22w LE T,
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Notebook Servers

{fq‘ Kubeflow @ kubeflow-anonymous ~

-+ NEW SERVER

Status Name Age Image CcPU Memory Volumes

. FHLWH—=NICERTZFT. T—/NDAR—XIZF B Docker f X—I % FEIRL. H—/N\TFH TS CPU
Y RAM DARE%ZIEELE T, [LBIZEM ] 71 —ILRBRZEADIFEIE. R—INyH—0D [ LRI DE
RIAZ2a—%FALTEAFEBZERLE T, BIRLIERXA—LIR—ZADNR—LAR—IT 1 =)L R
BEINICATINE T,

RDOBTIE 'kubeflow-anonymous' r—LAR—IDFRINTWVWE T £7=. Docker 1 X—. CPU .
RAM OF7 7 # )L MEBLFERTEE T,
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L {7 Kubeflow Central Dashboard % e

&€ = C ¥ A NotSecure | 10.61.218.131:31380/ fjupyter/?ns=kubeflow-anonym
= {Eo‘ Kubeflow @ kubeflow-anonymous ~
B Name

Specify the name of the Notebook Server and the Namespace it will belong to

Narme Mamespace
mike kubeflow-anonymous
@ Image

A starter Jupyter Docker Image with a baseline deployment and typical ML packages.

[} Custom Image

Image

ger.io/kubeflow-images-public/tensorflow-1.13.1-notebook-cpu:v0.5.0

3 CPU / RAM

Specify the total amount of CPU and RAM reserved by your Notebook Server. For CPU-intensive workloads, you can choose
more than 1 CPU (e.g. 1.5).

CPU Memaory

0.5 1.0Gi

D= ZR—=ZAR) a—LOFHZIRELEF T, FILLWRY a—LZERT D LD ISBRLIHZER. £
DR 2a—LFIEPVC T T +JL D StorageClass #FEALTFOEY a=>F3INET, Trident
ZFATBZAL—C 0BT 7L M LTEREINTLWS 728 StorageClass "Kubeflow DE A "%
BELREBE. R a—LFIEPVC & Trident T7AEY 3=y J3NEd, CDHRY a—LAld
Jupyter Notebook Server A>T FHADT 7 A I FT—0 ZAR—A LTEFNICIT Y FENET, FID
T—RAR) a—LICRESATOWAWI—Y—HAY—N—FEIER L./ — Ty oid. BEMNICZDD
— P ZAR—=RAR) a—LICREINET, Z207H. /— Ty oIdBEFHRDHEIFINET,

& Workspace Volume
Configure the Volume to be mounted as your personal Workspace.

[C] Don't use Persistent Storage for User's home
Type Name Size Mode

-

workspace-mike 10Gi ReadWriteOnce =

T—RR) a—L%EEIRIC. [pbfg-al 1 £WSARIDEEED PVC ZIEEL. T 7LD TV K
KA b EZIFTANZHERLE T,



am Data Volumes

Configure the Volumes to be mounted as your Datasets.

- ADD VOLUME
Type MName Size Mode Mount Paint
Existing ed pb-fg-all 10Gi ReadWriteOnce ¥ /home/jovyan/data-vol-1 &

6. * AT gy *FLEIZHOGPUE/— Ty I —N—ICBIDYTZELSERLET, XDFITIE.
GPU M1 DERINTUVET,

= Configurations

Extra layers of configurations that will be applied to the new Notebook. (e.g. Insert credentials as Secrets, set Environment
Variables.)

Configurations v

© Extra Resources

Specify extra resoucres that might be needed in the Notebook Server.

@@ Enable Shared Memory

Extra Resources *
{"nvidia.com/gpu": 1}

Extra Resources available in the cluster {ex. NVIDIA GPUs)

=3 o

7. k&) &=y LT ILW/ = IwoH—N—TOES3=Z>JLFET,

8 /—bIYvIH—N—DELIITOED I ZVIEINBZETHELEEF T, $8E L7 Docker 1 X— % fFH
LTH—NZ7OED3aZ>J LIl EhBVNERIF. A X—C0F 00— RHRREBICRZTH. N
ICIFBD DB DB ET, H—N—DR2ICFTOED I =T EINB . Jupyter Notebook H —
N—BEXR—JD[RAT—RRFIZBOF v IR—IDBRRINET,

1M



{7 Kubeflow Central Dashboard x +

£+ A NotSecure | 10.61.218.131:31380/_/jupyter/?ns=kubeflow-anonym

= {Eo‘ Kubeflow P kubeflow-anonymous ~
Notebook Servers -+ NEW SERVER
Status Name Age Image CPU Memory Volumes
Q mike 12 mins ago tensorflow-1.13.1-notebook-cpu:v0.5.0 0.5 1.0Gi : CONNECT i'

9 [t 12V Vv I LT FILLWH—=N—Web 1> &Z—T 11 RTEHELET,

10. F@6 TIEELET—2ty bR a—LHAY—NICYI YV REINTWVWBR I EERELES, T 74)L K
TlE. CORY2a—LIETIAIEDT—OZAR—IARICYIY FENET, I—F—DBEHEHBRB
E. CNUET—=OZAR—=ZADAD T #INA—ICTEFFHA T—EHAIVFT4 AT, 12750
FAN=FTIEBEVWI—HIE. COR) a—LEFRITZEDICANL—OFEFAMNBESEZF > TLIHRE
lEHO XA

{7 Kubeflow Central Dashboard Home

{3 @ NotSecure | 10.61.218.131:31380/notebook/kubeflow-anonymous

— Jupyter aui

Files Running Clusters

Select items to perform actions on them. Upload | New - | &

o |~ | B/ Name ¥ Last Modified File size

[0 data-vol-1 a day ago
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[ N {7 Kubeflow Central Dashboard data-vol-1/

< C { @ NotSecure | 10.61.218.131:31380/notebook/kubeflow-anonymous/
- jupyter Quit
Files Running Clusters
Select items to perform actions on them. Upload | New - | &
1o | ~ | B/ data-vol-1 Name ¥ Last Modified File size

0. seconds ago

| [ blas_folder 2 months ago
— [ collected_trace 2 months ago
— [ container 3 months ago
— [ datasst 5 hours ago
| [ fio_test 3 months ago
| [ parabricks 7 months ago
E banking.csv amenthage  4.88 MB

N 2—3F)L=zBE. FIES THLWRY 2 —LHEBERSINIHBEIE. Tdf-h) ZFTL T Trident T
ZOED 3= I SNIFHLWKEIRY 2a— LD T T4 EDT—IZAR—IELTIYIY FENTWVS
R LET,

FTIFAINEDT—OZAR—RFTa LI MJIE H—NN—D Web 1> EZ—T A RRMICT IR LT
EZICRTRINBZR—XTALIRMI)TT, DD Web 1 X —T x4 XA %FERLTERR L7 —
T4 77O bME. Trident TOEYaZ>d3nfckRil) a—LICFEEINE T,

s

Kubefiow Central Dashboard data-vol-1/

£ @ NotSecure | 10.61.218.131:31380/notebook/kubeflow-anonymous/

_ Jupyter Quit
Files Running Clusters
Select items to perform actions on them. Upload INew = || &
= Maotebook:
O B/ data-vol-1 !
3= Name ¥ | python 2 =
D.. Python 3
—1 [ blas_folder Sther
| [ collected_trace Text File
B Folder
| L comtainer .
Terminal
— D datasst 5 hours ago
| [ fio_test 3 months ago
| [ parabricks 7 months ago
m .
= LI banking.csv amonth age  4.88 MB
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{7 Kubeflow Central Dashboard X . data-vol-1/ x »>— 10.61.218.131:31380/notebook X =+

N —

ot Secure ,61.218.131:31380/notebook/kubeflow-anonymous/mikeft... a = & A [ H
A Nots 10.61.218.131: 31380/ kfkubef mike/! w [ - | .

' Jupyter

$ df -h

Filesystem Used Avail

Use% Mounted on

overlay 3826
9% /

tmpfs 64M
0% /dev

tmpfs 252G
0% /sys/fs/cgroup

/dev/sda2 382G
0% = oo

192.168.11.11:/trident_pvc_3dcfe7e5_d5a9_11e9 9b9d 00505681a82d lO:J

1% /home/jovyan
mpis
0% /dev/shm
192.168.11.11: /pb_£g_all
100% /home/jovyan/data-vol-1
tmpfs
1% /run/secrets/kubernetes.io/serviceaccount
tmpfs
1% /proc/driver/nvidia
tmpfs
1% /run/nvidia-persistenced/socket
udev
0% /dev/nvidia5
tmpfs
0% /proc/acpi
tmpfs
0% /proc/sesi
tmpfs
0% /sys/firmware

1

12. ==+ )LZEFEALT lNnvidia-smi 1 2FTL. /— T v o3 —N—ICIELVEOD GPU BEIDHTS
NTWBZeEERLET, XOFTIX. FIE7 TEREINLSIZ. 1D2OGPUD/—F Ty ot—
N—ICBDhYETE5NTWLWET,

Kubeflow Central Dashboard o — Home b _ 10.61.218.131:31380/noteboak  x -+

£+ A NotSecure | 10.61.218.131:31380/notebook/kubeflow-anonymous/mikeft.. ¥ @ a u B @®

$ nvidia-smi
Fri Sep 13 13:52:15 2019

NVIDIA-SMI 410.104 Driver Version: 410.104 CUDA Version: N/A
et s it —_——t e s
Persistence-M| Disp.A |
Fan Temp Perf Pwr:Usage/Cap]| Memory-Usage |

—— —— } = =—— =——y

0 Tesla V100-SXM2... ©On | 00000000:86:00.0 Off |
PO 46w / 300w | OMiB / 32480MiB |

Type Process

No running processes found




J=rTVIPCENALTSA>DE

o "NetApp Data Science Toolkit for Kubernetes" Kubeflow ¥ #iAEHHE THEATE X
9. NetApp Data Science Toolkit & Kubeflow ZER T2 . RDELSG Xy chdHD
9,

* T—RYAI>T 1 X ME. Jupyter Notebook DS, Ry b7y TOBERT —XEERFrEEE
ITEXT,

* Kubeflow Pipelines 7L — L7 —0ZFERT2L. v b7y 7OEELRT—XEIENIEZ B8t SNk
J—0 7O— AL ENTEET,

BB LTIV "Kubeflow DF" Y —JLF v k¥ Kubeflow Z{ERT ZIHEDFFMIC DL TIL. NetApp
Data Science Toolkit GitHub J7 RS b Dt 3 BB LTLETL,

Apache Airflow D& A

Kubernetes @_E T Apache DB BRI A EZHELET, CDEI T 3> Tld
Kubernetes 7 5 A ZRIBREBATRDICET L THEMBEOH B ZXTICDWVWT
AL X,

@ Kubernetes AND TS v b T+ —LICBRZEAT S EHAEBETY, Kubernetes UAND
SYRITA—LICBREEATZICIE. COBREDEHENTT,

SOOI arvTHATZIEADREEZITORIC. ROEEZ I TICHEITLTVWEA L ZRHIIRELTVWE T,

1. Kubernetes 7 5 X 4% 9 TICEALTWS,

2. T NetApp Trident DEA LI DT> a3 VICEHINTWS L SIS, Kubernetes 75 XX |(C
NetApp Trident Z1 > XA b—JLL. RELTHZTXT,

HeimZz1 > X —JLLZEXT

IT770—IF. Kubernetes D—fEMIR /N YT —IIR—2 v TH D Helm 2 FER L TEASINE T, T7—
TJTO—%BATIEIC. BAS VYV THRAMIHemZA YA =ILTBHNERHD FT, Helm ZEES v
VTRARMIAVAS=ILTBICIE IR TLETWVW 'Y 2 F—=)LFE" Helm DR R F a2 XY b =B
LTLEETL,

T 7 # )L k@ Kubernetes StorageClass #:8E L 9

BREEATBHIC. Kubernetes VS XARICT I A MDA ML= O SAEIBET ZHELHD £,
I770-BA7TOCATIE. T7AILEFDRAL—=20 52 2FEALTHLVWASIRY) 2a—L07OEY 5
ZYUHEITENE T, StorageClass H'F 7 #JL kD StorageClass & L TIREINTULWAWRE. BAlZK
BMLET, VTRAARNTT 7 #J)L D StorageClass ZIEE T B ICiE. OFIBICHRE> TLZ L "Kubeflow D
EHA" 95 ZABRNTETTICT 7 4L bD StorageClass #IEEL TWBIEEIE. COFIEEERTET T,

Helm # AL CI7 70— %ELE T

Helm %M L T Kubernetes 7 5 XA IBRZBA T BICIE. BAS vV THRAMDSRDAR I %FETL
£9,
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https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Kubeflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Kubeflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Kubeflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Kubeflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Kubeflow
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/
https://helm.sh/docs/intro/install/

1. Helm ZEALTI770—Z8ALET, IR TLKETWEAFIE 7—FT1 777 bNTORKT
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T70-RICOWVWTIE. Z2BRLTLLIEETV. UXTFToaT > FAIE.
BETRLTVWET, HEICIGL T 'custom-valueslyaml 7 7 1 ILDEZZE BN ' £I3HIRLET

$ cat << EOF > custom-values.yaml
FHEH A
# Airflow - Common Configs

R SR EE R R R &R EE AL

airflow:

## the airflow executor type to use

##

executor: "CeleryExecutor"

Helm Z#EARA LT 7—70—DfE

## environment variables for the web/scheduler/worker Pods (for

airflow configs)
#4
#
FHAH A A
# Airflow - WebUI Configs
EE A e R R AR R AR R ARk

web:

## configs for the Service of the web Pods

#4
service:
type: NodePort
FHAFH A AR
# Airflow - Logs Configs
i i i
logs:
persistence:
enabled: true
FHARH A AR
# Airflow - DAGs Configs
R i ik ki R
dags:

## configs for the DAG git repository & sync container

##

gitSync:
enabled: true
## url of the git repository
#4

repo: "git@github.com:mboglesby/airflow-dev.git"

## the branch/tag/shal which we clone

#4#
branch: master
revision: HEAD

## the name of a pre-created secret containing files for ~/.ssh/


https://artifacthub.io/packages/helm/airflow-helm/airflow
https://artifacthub.io/packages/helm/airflow-helm/airflow
https://artifacthub.io/packages/helm/airflow-helm/airflow
https://artifacthub.io/packages/helm/airflow-helm/airflow
https://artifacthub.io/packages/helm/airflow-helm/airflow
https://artifacthub.io/packages/helm/airflow-helm/airflow
https://artifacthub.io/packages/helm/airflow-helm/airflow
https://artifacthub.io/packages/helm/airflow-helm/airflow
https://artifacthub.io/packages/helm/airflow-helm/airflow

##
## NOTE:

## - this is ONLY RELEVANT for SSH git repos

## - the secret commonly includes files: id rsa,

known hosts

id rsa.pub,

## - known hosts is NOT NEEDED if ‘git.sshKeyscan' is true

##

sshSecret: "airflow-ssh-git-secret"

## the name of the private key file in your
##

## NOTE:

‘git.secret’

## - this is ONLY RELEVANT for PRIVATE SSH git repos

##

sshSecretKey: id rsa

## the git sync interval in seconds

##
syncWait: 60
EOF

$ helm install airflow airflow-stable/airflow -n airflow —--version 8.0.8

--values ./custom-values.yaml

Congratulations. You have just deployed Apache Airflow!

1. Get the Airflow Service URL by running these commands:

export NODE PORT=S$ (kubectl get --namespace airflow -o

Jjsonpath="{.spec.ports[0] .nodePort}"

services airflow-web)

export NODE IP=$ (kubectl get nodes --namespace airflow -o

jsonpath="{.items[0].status.addresses[0] .address}")

echo http://$NODE_IP:$NODE_ PORT/
2. Open Airflow in your web browser

2. IRTOBIRY ROIBERTHZ I EZHRALE T, IRTORY RHAREFT 2 X TICHDHNBZI5E

NHO X,

$ kubectl -n airflow get pod

NAME
airflow-flower-b5656d44f-h8qgjk
airflow-postgresqgl-0
airflow-redis-master-0
airflow-scheduler-9d95fcdf9-clfib
airflow-web-59¢c94db9c5-z7rg4

alirflow-worker-0

READY
1/1
1/1
1/1
2/2
1/1
2/2

STATUS

Running
Running
Running
Running
Running

Running

RESTARTS

NN ©O N O O O

AGE
2h
2h
2h
2h
2h
2h

3 FE1DHemZFEALTI7—70—%2B8ALeIIIcaA>Y—ILICHEASNIIEBRICES>T, T7—

70— Web H—EX®D URL ZEUSL £ 9,
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$ export NODE PORT=S$ (kubectl get --namespace airflow -o
jsonpath="{.spec.ports[0] .nodePort}" services airflow-web)
$ export NODE IP=$ (kubectl get nodes --namespace airflow -o
jsonpath="{.items[0] .status.addresses[0] .address}")

$ echo http://$NODE IP:$NODE PORT/

4. B Web H—ERICT VLR TETR3 e #HRELET,

B 08 ¥ rinew-DaGe ® o+

= O @ A NotSecore:| T061IBE112:A036E adming * o= Do ang

& Airflow DaGs Data Profng v Brows v A v 0cs Abaut w M20-10-05 19:17:46 UTG

DAGs
Seanch:
Last
FAun
Li] DAG Schedule Owner  Roecent Tasks @ Li] DAG Runs @ Links

G |[™  aitraining rur "hiona | Nethpp DY |diE+F00
G M croate_data_sclentist workspace [ hona | Nothpp OReJaME B
il O Aetow OVe RIS 200
G MR o« sppeees Aurfion ol T FMF el
c "N = Purfion ORe s+ =0

G PR axarphcomplex = nirflow DEeIddE+ECED
G P auampi oxtornal tazk masker chil = nitflow e laviE+ECE
G MR o OXIAITIY_tASK ke - panent [ Hon | nitficw DR e ldviE=+ =00
G (MW cxampie hitp oporaler Airflow OFe IR +=00
G MW woampi ubsmates_ executae caonfig = Airfiow DheldiiE+ =00
G MW aunmplo_nested_beanen_dng = Aifflew G laiis+ SO0
G M owmpie passing parms via_test command | [ETEEEER nirflow DY e IsEFEOE
G PPN oxampo_piy operator = Ao ol LR E =R iwlo]
C | axamp = Alrfiow Do laE+EDD
. P ocample_shon Alrfiow DR JaiE =00
EG MW aan Kip d [ETXTT]  Aurflow DEelEdE+E00

Apache DERT—2 70—0%H|

» "NetApp Data Science Toolkit for Kubernetes" T7—7O— A EHE THEATSE
¥ 9, NetApp Data Science Toolkit ¥ T7 7 O—%AEHHE2 T, T770—IC
KoTEHINLET—070—ICRY c 7y TOT—REBIREZHAAT ZENT
TFEJ,

ZBRLTLLIZTVWBROA" Y —IL¥y hOBREFERFEDFMICDOWVTIE. NetApp Data Science
Toolkit GitHub DR R DI 3> BELTLIEEL,
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https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Airflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Airflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Airflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Airflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Airflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Airflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Airflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Airflow
https://github.com/NetApp/netapp-data-science-toolkit/tree/main/Kubernetes/Examples/Airflow

Trident DEFH
DU 3> TIE. Trident TEITLIEWT EFIFLNEBOFZBNLE T,

BEORa—LZzAYR—ELET

2YRNTYTRML—=ORT LI TS5y T 4#—LEIC Kubernetes 75 AZRNDO AT FHICRTV TS
NEOHBZIBREEFEOR) a—LHHD. 75 XZND PVC ICBELEMITENTULWERWEEIF. EN5DHR 21—
LEAVR—MTIRERHDEFT, CNS5DRY a—Lld. Trident DR 2 — L1 R— MEBEEFERL
TAVR—FTEXT,

LBEDATY RBITIE. Tpb fg alll EWSHBIDEILAR) 2a—L%. €723 > OHITIER L /=& Trident
NYPITYRIZHLTIETD. 261 >2R—FLTWET "ONTAP Al EA [T Trident /N 2 T2 R DA
" FIB1EACAR)2a—LEZD2DDHETAIVER—bT3E. (BHFED FlexGroup 7R 2 —L) ZEHD
LIF ICE /D> TERLBIT T M TEET, SHAICOVWTIE. B2 a>E2BBLTLEIL "ONTAP Al E
AET Trident /N 2 T2 RDFI". FIE 1.PVC OFMHICDOWVWTIE. ZBEBL T TV "Kubernetes DT
REaX b RUa—La 2 R— MEEDOSFEMICOWTIX. Z2BLTLIETWVW Trident D RF a2 XAV

o

I accessModes | MDfE [ ReadOnlyMany | |&. PVC 8k 7 7 1 ILDOBITIEESNTWVWE T, T
accessMode | 7« —JLRDFMICOWVTIE. ZBBL T ET L "Kubernetes DRI R F 2 X > R

ROBITIEET BNV IIVRE A VR—FITYRIE. TERSNIENY I T2 RICHIGL
@ E9 OFIZESRBL TLZE LV "ONTAP Al EA [T Trident /Ny 2 T2 FDOFI". FIE 1. RDH)

TH8%E L 7z StorageClass % PVC & 7 7 1 L&, ER S 17z StorageClasses (C3hs L TLY

F9 #BRRLTLIEIL"ONTAP Al EA [T D Kubernetes StorageClasses D" FIIE 1.

$ cat << EOF > ./pvc-import-pb fg all-ifacel.yaml
kind: PersistentVolumeClaim
apiVersion: vl
metadata:

name: pb-fg-all-ifacel

namespace: default
spec:

accessModes:

- ReadOnlyMany

storageClassName: ontap-ai-flexgroups-retain-ifacel
EOF
$ tridentctl import volume ontap-ai-flexgroups-ifacel pb fg all -f ./pvc-
import-pb fg all-ifacel.yaml -n trident

o fomm
e fomm -
e tomm - tom - +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE |
MANAGED |

o fomm o
o fomm -
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https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
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https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://netapp-trident.readthedocs.io/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
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| default-pb-fg-all-ifacel-7d9f1 | 10 TiB | ontap-ai-flexgroups-retain-

ifacel | file | b74cbddb-e0b8-40b7-b263-b6dabdecObdd | online | true
|

o e
e pom -
- tomm fom +

$ cat << EOF > ./pvc-import-pb fg all-iface2.yaml
kind: PersistentVolumeClaim
apiVersion: vl
metadata:

name: pb-fg-all-iface?2

namespace: default
spec:

accessModes:

- ReadOnlyMany

storageClassName: ontap-ai-flexgroups-retain-iface?
EOF
$ tridentctl import volume ontap-ai-flexgroups-iface2 pb fg all -f ./pvc-
import-pb fg all-iface2.yaml -n trident

e tomm o
e fomm -
- e tom - +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE |
MANAGED |

e tomm
o fomm -
- tom tom - +

| default-pb-fg-all-iface2-85aee | 10 TiB | ontap-ai-flexgroups-retain-

iface2 | file | 61814d48-c770-436b-9cbd-cf7ee661274d | online | true
|

e o

e et fommm

e o - +

fmm e e e e e s e e e fommmemeae
iRttt fre=mmm=a==s
fess=s=ssssscsssessssossssssssssssssa=s femem==== fos======= 4

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |
femss=ssssssssssssssasosssss=ss=ss=s fememe===s

o e
e et fremem==== fromsmm==== I

| default-pb-fg-all-ifacel-7d9fl | 10 TiB | ontap-ai-flexgroups-retain-
ifacel | file | b74cbddb-e0b8-40b7-b263-b6dat6decO0bdd | online | true
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| default-pb-fg-all-iface2-85aee | 10 TiB | ontap-ai-flexgroups-retain-

iface2 | file | 61814d48-c770-436b-9cbd4-cf7ee661274d | online | true
|

e et et fo—m -

i et t———
it ettt L L LT e o o +

$ kubectl get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

pb-fg-all-ifacel Bound default-pb-fg-all-ifacel-7d9fl
10995116277760 ROX ontap-ai-flexgroups-retain-ifacel 25h
pb-fg-all-iface2 Bound default-pb-fg-all-iface2-85aee
10995116277760 ROX ontap-ai-flexgroups-retain-iface? 25h

FLWRU2—LZ7AOEY 3 =>JLET

Trident ZEALT. XY 7Y TR RATFLERIETSY NI 2—LTHLWLWARY 2—L%ETOE
SazZVITEEFT, XOOATY RAIE. HFLL FlexVol R 2a— LD FAOES 3aZ> 9 %R -LET, D

BITIE. €023 DB TER L 7= StorageClass #fEA L TARY a—LNTOES 3=V EhExd
"ONTAP Al A [|F® Kubernetes StorageClasses Dfl". XFv 72,

XD PVC EE 7 7 1 JLEITIX 'accessModes' D ReadWriteMany HMEE TN TWLWE T I accessMode | 7

4 —IJLRDOFFHICOWVWTIE. 22 LTIV "Kubernetes DA REF 2 X R
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$ cat << EOF > ./pvc-tensorflow-results.yaml
kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: tensorflow-results
spec:
accessModes:
- ReadWriteMany
resources:
requests:
storage: 1Gi
storageClassName: ontap-ai-flexvols-retain
EQOF
$ kubectl create -f ./pvc-tensorflow-results.yaml
persistentvolumeclaim/tensorflow-results created
$ kubectl get pvc

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE
pb-fg-all-ifacel Bound default-pb-fg-all-ifacel-7d9fl
10995116277760 ROX ontap-ai-flexgroups-retain-ifacel 26h
pb-fg-all-iface2 Bound default-pb-fg-all-iface2-85aee
10995116277760 ROX ontap-ai-flexgroups-retain-iface? 26h
tensorflow-results Bound default-tensorflow-results-
2£d60 1073741824 RWX ontap-ai-flexvols-retain

25h

ONTAP AI BEAMITNA/NT #—I XT3 T DA

Dt 3> TlE. ONTAPAI 7Rw RIZ Kubernetes #E A 3 3BICETRIRELR & £
SEBRNANTA—=IR3 TOH%ERLET,

ONTAP Al BA@ITNAINT A—<I AT 3 T DA

Dt 3> TiE. ONTAPAI 7Rw RIZ Kubernetes #E A 3 3BICETRIRELR T £
SEBRNANT =TI R3 TOH%ERLED,

OV —RO Al T—o0—REET

Kubernetes 7 S XA XTIV T/ —RDAI 3T ML 37 2ETT3ICIE. EA
DY T RANDERDARVZRITLET, Trident ZERT 2. BREZNA DT
—AWEENZAREMEDHZT—2R) 2a—L%EFTIEP<EHEICER L. Kubernetes
DIT—IJO—RKRHBT7IEATEET, Kubernetes Ry KRS ZDLSHT—HR)
A—LICTIVEATESRESICT3ICIE. RYRDERXETPVC 2 8ELEXF T, CDXRT
w 71& Kubernetes 2171 7DEBRTHD. %y b7 v TOEMKMBMITFAETT,
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@ DU a>TiE. Kubernetes 7S ARZTERITLESELTVWAHEREDAI LU ML T—
20— KR% (Docker A>T FHRAT) A>T HELBEATHZZeERIRELTVWET,

1. x@a< > RBIE. ImageNet 7—&t v b %ZERT 3 TensorFlow XY FIY—2oTJ—2o0O— RED
Kubernetes ¥ 3 7% 1E T2 HE%Z R LTWLWE T, ImageNet T—2t v FDFEMICDOWVTIE. ZBEL
TL &L "ImageNet D Web 1 K"

COTaJBITIE. 8D GPU ZEKRT Z78. 8EULD GPU Z## L 71 DD GPU T—H—/
—RTEITIZENTEET, COPa3TFIE. 8HEMULED GPU ZEH LT —H—/—RHEFEL
BU, FREBRENOT—I7O0-FRZFEALTVEISRAITEETETET, TDHE. €DELSBRT—
A—/—RHIMERAREICHZET. VadMRBREOXXICHEDET,

oo ARL—CHHEBERARICTEEOHIC. BERNL—Z2J7—3%Z8LHR)a—Lh. O
AT TERSNZRY RRIC2EIYTY FEINET, Ry RIZIFRIDARY 2—LHITY FINTLE
To CO2DBDAR) a—LAICIE. BREBEZEMLET, CNS5DAR) a—LAlE. PVC DEHIZE
BLTY3 JEERNTERBINE T, Kubernetes 3 JOEMICDOWVWTIE. #BBLTLETL
"Kubernetes DAL RF 2 X k"

I'Memory | OfEH Temory ] THS emptyDir ] R a—Lid. COFIDI 3 TTERINZKRY R
A®D T/devishm | ICX TV FENET, Docker AVTF S VA1 LICE>TEHBMNICERENS T
/devishm 1 REER) 2—LDFT 7 )L b1 XH. TensorFlow D =— X+ THRWSEELH D £7,
ROFID &K SIZ 'emptyDir' R 2 —L%EI T ~F 3L /devishm' [REER ) 2 —LH+DICKEILLABD £
9 TemptyDir § R 2—LDFMHICDOVWTIEF. ZBEBL T IV "Kubermnetes DRI RF 2 A2 R

COBDT 3 TERETIRESINTVLWSE—D I YT FICIE 'ecurityContext> $FIE(E 'true' "5 X 5N FT
DEIF. AVTFHIZKRAMLEDI— T O RAEDRHZEEZEBERLET, COT/T—>avid. E17
FOREDT—IO—RICIL— TV EADNMEBLRIOICERAINE T, EEAMICIE. 7—70—-RFTE
TEN30U7F vy allBICIZIL— T O IADRRETYT, CNHEHE  true DFIRTHBIHESH

X' RITFLTVBREDT—IO0—-ROBHICE>TERDET

$ cat << EOF > ./netapp-tensorflow-single-imagenet.yaml
apiVersion: batch/vl
kind: Job
metadata:
name: netapp-tensorflow-single-imagenet
spec:
backoffLimit: 5
template:
spec:
volumes:
- name: dshm
emptyDir:
medium: Memory
- name: testdata-ifacel
persistentVolumeClaim:
claimName: pb-fg-all-ifacel
- name: testdata-iface2
persistentVolumeClaim:
claimName: pb-fg-all-iface?2
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- name: results
persistentVolumeClaim:
claimName: tensorflow-results
containers:
- name: netapp-tensorflow-py2
image: netapp/tensorflow-py2:19.03.0
command: ["python", "/netapp/scripts/run.py", "--
dataset dir=/mnt/mount 0/dataset/imagenet"”, "--dgx version=dgxl", "--
num devices=8"]
resources:
limits:
nvidia.com/gpu: 8
volumeMounts:
- mountPath: /dev/shm
name: dshm
- mountPath: /mnt/mount 0
name: testdata-ifacel
- mountPath: /mnt/mount 1
name: testdata-iface?
- mountPath: /tmp
name: results
securityContext:
privileged: true
restartPolicy: Never
EOF
$ kubectl create -f ./netapp-tensorflow-single-imagenet.yaml
job.batch/netapp-tensorflow-single-imagenet created
$ kubectl get Jjobs
NAME COMPLETIONS DURATION AGE
netapp-tensorflow-single-imagenet 0/1 24s 24s

2. FIE1 TER LI THELKEITINTVWBR L ZRELE T, ROOAT Y REITIF. 3 TEERT
BELLEEDICZITRICRY RO DEREh. CORY A GPUT—H—/—FD 1 DTHRAERX
TEhTVWBZezmRLE T,

$ kubectl get pods -o wide

NAME READY STATUS
RESTARTS AGE

IP NODE NOMINATED NODE
netapp-tensorflow-single-imagenet-m7x92 1/1 Running 0
3m 10.233.68.61 10.61.218.154 <none>

3. FIE1 TR LAY a THERICET LIS EZRELE T, ROOATVEAIE. PaTHERICETL
ez LET,
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$ kubectl get jobs

NAME COMPLETIONS DURATION
AGE

netapp-tensorflow-single-imagenet 1/1 5m42s

10m

$ kubectl get pods

NAME READY STATUS
RESTARTS AGE

netapp-tensorflow-single-imagenet-m7x92 0/1 Completed
0 11lm

$ kubectl logs netapp-tensorflow-single-imagenet-m7x92
[netapp-tensorflow-single-imagenet-m7x92:00008] PMIX ERROR: NO-
PERMISSIONS in file gds dstore.c at line 702
[netapp-tensorflow-single-imagenet-m7x92:00008] PMIX ERROR: NO-
PERMISSIONS in file gds dstore.c at line 711

Total images/sec = 6530.59125

================ (Clean Cache !!!| ==================

mpirun -allow-run-as-root -np 1 -H localhost:1 bash -c 'sync; echo 1 >
/proc/sys/vm/drop caches'

mpirun -allow-run-as-root -np 8 -H localhost:8 -bind-to none -map-by
slot -x NCCL DEBUG=INFO -x LD LIBRARY PATH -x PATH python
/netapp/tensorflow/benchmarks 190205/scripts/tf cnn benchmarks/tf cnn be
nchmarks.py --model=resnet50 --batch size=256 --device=gpu
-—force gpu compatible=True --num intra threads=1 --num inter threads=48
--variable update=horovod --batch group size=20 --num batches=500
-—-nodistortions --num gpus=1 --data format=NCHW --use fplé6=True

-—use tf layers=False --data name=imagenet --use datasets=True
--data_dir=/mnt/mount 0/dataset/imagenet

-—datasets parallel interleave cycle length=10

-—datasets sloppy parallel interleave=False --num mounts=2

--mount prefix=/mnt/mount %$d --datasets prefetch buffer size=2000
-—datasets use prefetch=True --datasets num private threads=4

-—horovod device=gpu >

/tmp/20190814 105450 tensorflow horovod rdma resnet50 gpu 8 256 b500 ima
genet nodistort fpl6 rl1l0 m2 nockpt.txt 2>&1

4 A F23y 1 *aTT—Ta T )=V TyTILET, RO REIE. FIE1 TERL
fc2ardAT0 U bOHIBRZTRLTWVWET,

O37F T bEEIBRT D . BEMITSNTWVWSR Y Rid Kubernetes & > TEHEIMICHIFRS
9,
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$ kubectl get jobs

NAME

AGE

netapp-tensorflow-single-imagenet

10m

$ kubectl get pods

NAME

RESTARTS AGE
netapp-tensorflow-single-imagenet-m7x92
0 11lm

COMPLETIONS
1/1
READY
0/1

$ kubectl delete Jjob netapp-tensorflow-single-imagenet
job.batch "netapp-tensorflow-single-imagenet" deleted

$ kubectl get Jjobs
No resources found.
$ kubectl get pods
No resources found.

SDEE Al ORIET—7O0—RERITLET

DURATION

5m42s

STATUS

Completed

Kubernetes 7 5 XX TYILF/—RDA £ ML OEHEAS 3 72T 3ICIE. BAS
YOI RANTRODEARVZEFTLET, COTOERICELD. Ry 7w TR a—

LICEAThTWET—& %= ERA L.

12DT—H—/—RTRHEINZDHBDLDHZ

<D GPUZBEATHIENTETET, FAHADEAI 23 TOHRAICOVTIE. ROK%

=

=

1. k<> RAEIE.
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Kubemetes (k8s) Cluster

70— FZR1Ts ZORITIE.
IE127IFTY,

LTS ET L,

®

BALTUVWEH A

Kube API

Data Data
[ *

Master Node

AN a J 2 ERAT 2 . IEFEEADES 3 TICHRTN T =TI REML—Z2VT DFE
EHAXrmELET, R aJEIEAEAS a3 TORFAEFEFAICDOWVWTIE. AKRF a2 X2 M TIEEH

Data Data
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COBDT—H—EATIE. 8D GPU ZERL. 8{EAULD GPU Z#8& L1 DD GPU 7—4h
—/—RTEITTEEXT, GPUT—H—/—FRH 8EULD GPU ZEH L TLWBIHE. NT+—T X
TRAETBICIE. COBET—H—/—RFHHEEET S GPU D ERILICT % EEFITY, Kubernetes
DEADFMICOVTIE. ZBBLTLIEETV "Kubernetes DAL R F 2 X B

COFITIE. COAVTHESNTZREDT—H—HNBEDTRT IS CidBWVi=sH. Kubernetes ERiE
PMERESNE T, D7D, Kubernetes DT 3 THEEZFHRA L TEAT S CIFEICHB>TULEE
o REEBHNBRD TRETELISER LI5S, FEBREZFERAL TREEZRE TS EHEBICHE-T
WBIiZahHdh £,

CDERBHOARTIEE TN TULABR Y RIZIE 'hostNetwork' DfED true ICSREINTUVE T Z DfEIE.
Ry KD Kubernetes B'ER Y RICEBER T 2RERY hTO—F > I X By I TIFHR. RART—
H—/—RORYNIT—DORAY O RFERAITZ_cE2EBENRLET, COT7/T—3avid. FEDT—7
O— KA Open MPI. NCCL. Horovod ZfER L CTRHEADEAETT—I7 00— RZR1TT 3 7-ICER
INET, FDEH. RAMRY NT—DRRYIICTIVECRTBZHELHD £, Open MPI. NCCL
. XU Horovod ICDWTOBEIZ. ARF a2 XY FOEENTT. D hostNetwork:true' SEFRHMNHNRE
HEIME'RITLTVBHFEDT—7O—ROEBEHFICK >TRED £Y hostNetwork 1| 714 —JLE®D
HICOWVWTIE, BB L TL TV "Kubernetes AT R F a2 X R

$ cat << EOF > ./netapp-tensorflow-multi-imagenet-worker.yaml
apiVersion: apps/vl
kind: Deployment
metadata:
name: netapp-tensorflow-multi-imagenet-worker
spec:
replicas: 1
selector:
matchLabels:
app: netapp-tensorflow-multi-imagenet-worker
template:
metadata:
labels:
app: netapp-tensorflow-multi-imagenet-worker
spec:
hostNetwork: true
volumes:
- name: dshm
emptyDir:
medium: Memory
- name: testdata-ifacel
persistentVolumeClaim:
claimName: pb-fg-all-ifacel
- name: testdata-iface?2
persistentVolumeClaim:
claimName: pb-fg-all-iface2
- name: results
persistentVolumeClaim:
claimName: tensorflow-results
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containers:
- name: netapp-tensorflow-py?2
image: netapp/tensorflow-py2:19.03.0

command: ["bash", "/netapp/scripts/start-slave-multi.sh",
"22122"M]
resources:
limits:
nvidia.com/gpu: 8
volumeMounts:
- mountPath: /dev/shm
name: dshm
- mountPath: /mnt/mount O
name: testdata-ifacel
- mountPath: /mnt/mount 1
name: testdata-iface?2
- mountPath: /tmp
name: results
securityContext:
privileged: true
EOF

$ kubectl create -f ./netapp-tensorflow-multi-imagenet-worker.yaml
deployment.apps/netapp-tensorflow-multi-imagenet-worker created
$ kubectl get deployments

NAME DESIRED CURRENT UP-TO-DATE
AVAILABLE AGE

netapp-tensorflow-multi-imagenet-worker 1 1 1

1 4s

2. FIE1 TER LT —A—BADEBICEB L ZRELE T, RO Y FAlIZ. BAERICTT

£S5 B—DT—h—Ry FREARICERENC . LVIDRY FHAGPUT—H—/—FD
1 DTHAERITEINTVWBR =R LE T,

$ kubectl get pods -o wide

NAME READY
STATUS RESTARTS AGE

Ip NODE NOMINATED NODE
netapp-tensorflow-multi-imagenet-worker-654fc7£486-v6725 1/1
Running 0 60s 10.61.218.154 10.61.218.154 <none>

$ kubectl logs netapp-tensorflow-multi-imagenet-worker-654fc7£f486-v6725
22122

3 VILF/—REEaJOERTZEBLTEMNIE. BWITBI3YRXEX—HOD Kubernetes &' 3 7 #1ERk L
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COBITIF. YRZ—23 T3 8D GPU Z2EKRT 57, 8{EMULED GPU =##H L7 1 DD GPU
D—h—/—FTHEITTEET, GPUT—H—/—RFHBEMULD GPU ZHEH L TLWBHZE. NT+—
RYAZRAILTBICIE. COBZET—H—/—RFHHEEET 5 GPU OB EFELICT % L EFITT,

CORIDT a3 TERTIHEESNTVWBIIYRE—Ry RIZIE. FIE1 TT—H—Kv FIZ T hostNetwork J
DfE [true 1 BEZXSNT=D LFEERIC. T hostNetwork | DfEAD [true | ICREINEF T, CDED Y
BLERICOVWTIE. FIE1ZBRLTILETL,

$ cat << EOF > ./netapp-tensorflow-multi-imagenet-master.yaml
apiVersion: batch/vl
kind: Job
metadata:
name: netapp-tensorflow-multi-imagenet-master
spec:
backoffLimit: 5
template:
spec:
hostNetwork: true
volumes:
- name: dshm
emptyDir:
medium: Memory
- name: testdata-ifacel
persistentVolumeClaim:
claimName: pb-fg-all-ifacel
- name: testdata-iface?2
persistentVolumeClaim:
claimName: pb-fg-all-iface2
- name: results
persistentVolumeClaim:
claimName: tensorflow-results
containers:
- name: netapp-tensorflow-py2
image: netapp/tensorflow-py2:19.03.0
command: ["python", "/netapp/scripts/run.py", "--
dataset dir=/mnt/mount 0/dataset/imagenet", "--port=22122", "--
num devices=16", "--dgx version=dgxl", "--
nodes=10.61.218.152,10.61.218.154"]
resources:
limits:
nvidia.com/gpu: 8
volumeMounts:
- mountPath: /dev/shm
name: dshm
- mountPath: /mnt/mount O
name: testdata-ifacel
- mountPath: /mnt/mount 1
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4,

name: testdata-iface?2
- mountPath: /tmp
name: results
securityContext:
privileged: true
restartPolicy: Never
EOF
$ kubectl create -f ./netapp-tensorflow-multi-imagenet-master.yaml
job.batch/netapp-tensorflow—multi-imagenet-master created
$ kubectl get Jjobs
NAME COMPLETIONS DURATION AGE
netapp-tensorflow-multi-imagenet-master 0/1 25s 25s

FIE 3 TER LR A= 3 THAELLRITINTVWS I ZERLE T, KOO REITIE. T3
TERICRINTWVWARESIC. D3 TICRHLTE—DIYREZ—RY RHBMEFE TN, CDRY RHA GPU 7
—H—/—RD 1 DTHERTINTWS xR LET, £7/-. FlE1 TRYICHESRLIET7—H—K
W RDERRITH T, YRE—RYy RET—A—Ry RHRILD/ —RTRITTNTVWBR I DRERT S
REHRBHD XY,

$ kubectl get pods -o wide

NAME READY
STATUS RESTARTS AGE

IP NODE NOMINATED NODE
netapp-tensorflow-multi-imagenet-master-ppwwj 1/1
Running 0 45s 10.61.218.152 10.61.218.152 <none>
netapp-tensorflow-multi-imagenet-worker-654fc7£486-v6725 1/1
Running 0 26m 10.61.218.154 10.61.218.154 <none>

S FIE3 THEHM LR RE— 3 THERICKET LI e ZzBRBLE T, ROV RAIZ. a3 THEE
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$ kubectl get Jjobs

NAME COMPLETIONS DURATION AGE
netapp-tensorflow-multi-imagenet-master 1/1 5m50s 9ml18s
$ kubectl get pods

NAME READY

STATUS RESTARTS AGE

netapp-tensorflow-multi-imagenet-master-ppww]j 0/1

Completed 0 9m38s

netapp-tensorflow-multi-imagenet-worker-654fc7£486-v6725 1/1
Running 0 35m

$ kubectl logs netapp-tensorflow-multi-imagenet-master-ppww]
[10.61.218.152:00008] WARNING: local probe returned unhandled
shell:unknown assuming bash

rm: cannot remove '/lib': Is a directory



[10.61.218.154:00033] PMIX ERROR: NO-PERMISSIONS in file gds dstore.c at
line 702

[10.61.218.154:00033] PMIX ERROR: NO-PERMISSIONS in file gds dstore.c at
line 711

[10.61.218.152:00008] PMIX ERROR: NO-PERMISSIONS in file gds dstore.c at
line 702

[10.61.218.152:00008] PMIX ERROR: NO-PERMISSIONS in file gds dstore.c at
line 711

Total images/sec = 12881.33875

================ (Clean Cache !!! ==================

mpirun -allow-run-as-root -np 2 -H 10.61.218.152:1,10.61.218.154:1 -mca
pml obl -mca btl “openib -mca btl tcp if include enpls0f0 -mca

plm rsh agent ssh -mca plm rsh args "-p 22122" bash -c 'sync; echo 1 >
/proc/sys/vm/drop caches'

mpirun -allow-run-as-root -np 16 -H 10.61.218.152:8,10.61.218.154:8
-bind-to none -map-by slot -x NCCL DEBUG=INFO -x LD LIBRARY PATH -x PATH
-mca pml obl -mca btl "“openib -mca btl tcp if include enplsO0f0 -x
NCCL_IB HCA=mlx5 -x NCCL NET GDR READ=1 -x NCCL_IB SL=3 -x

NCCL IB GID INDEX=3 -x

NCCL_ SOCKET IFNAME=enp5s0.3091,enpl2s0.3092,enpl32s0.3093,enpl39s0.3094
-Xx NCCL_ IB CUDA SUPPORT=1 -mca orte base help aggregate 0 -mca

plm rsh agent ssh -mca plm rsh args "-p 22122" python
/netapp/tensorflow/benchmarks 190205/scripts/tf cnn benchmarks/tf cnn be
nchmarks.py —--model=resnet50 --batch size=256 --device=gpu
-—-force gpu compatible=True --num intra threads=1 --num inter threads=48
--variable update=horovod --batch group size=20 --num batches=500
-—-nodistortions —--num gpus=1 --data format=NCHW --use fpl6=True

--use tf layers=False --data name=imagenet --use datasets=True

--data dir=/mnt/mount 0/dataset/imagenet

-—datasets parallel interleave cycle length=10

-—-datasets sloppy parallel interleave=False --num mounts=2

--mount prefix=/mnt/mount %d --datasets prefetch buffer size=2000 --
datasets use prefetch=True --datasets num private threads=4

-—-horovod device=gpu >

/tmp/20190814 161609 tensorflow horovod rdma resnet50 gpu 16 256 b500 im
agenet nodistort fpl6é rl0 m2 nockpt.txt 2>&l

6. REICH>TcT—H—EBZHIRLET. ROOAT Y RAIF. FIE1 TERLIcTD—H—BREF T Y
b DEIBFRZERLTLWET,

D—h—BAFT I b2HIBRTD . BEERMITSENTWVWET—H—1R Y Kid Kubernetes IC& > TH
EFRICHIBR TN E T,
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$ kubectl get deployments

NAME DESIRED CURRENT UP-TO-DATE
AVATLABLE AGE

netapp-tensorflow-multi-imagenet-worker 1 1 1

1 43m

$ kubectl get pods

NAME READY

STATUS RESTARTS AGE

netapp-tensorflow-multi-imagenet-master-ppwwj 0/1

Completed 0 17m

netapp-tensorflow-multi-imagenet-worker-654fc7£486-v6725 1/1

Running 0 43m

S kubectl delete deployment netapp-tensorflow-multi-imagenet-worker
deployment.extensions "netapp-tensorflow-multi-imagenet-worker" deleted
$ kubectl get deployments

No resources found.

$ kubectl get pods

NAME READY STATUS
RESTARTS AGE

netapp-tensorflow-multi-imagenet-master-ppwwj 0/1 Completed 0
18m

1.*F 723> *YRAEX—=—2307T7—FT4 7700200 —>F7yFLEST, ZOOATY REIE. FIES
TIERLTERRA—23 74707 FOHIBRETRLTULWET,

RAA—237F3 TS50 b 2HIBRTZ . BENRITAENTWVWEYAXX—R Y RiE Kubernetes IC& 5T
BEIICHIBREINE I,

$ kubectl get Jjobs

NAME COMPLETIONS DURATION AGE
netapp-tensorflow-multi-imagenet-master 1/1 5m50s 19m
$ kubectl get pods

NAME READY STATUS
RESTARTS AGE

netapp-tensorflow-multi-imagenet-master-ppwwj 0/1 Completed 0
19m

$ kubectl delete Jjob netapp-tensorflow-multi-imagenet-master
job.batch "netapp-tensorflow-multi-imagenet-master" deleted
$ kubectl get Jjobs
No resources found.
$ kubectl get pods
No resources found.
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Because Model Development is

Just the First Step
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Develop & Test
Locally Package Scale-out Tune Instrument  Automate

Dependencies Load-balance Parallelism Manitoring CI’CD
Parameters Data partitions GPU support Logging Workflows

Run scripts Madel distribution Query tuning Versioning Raolling upgrades
Build AutoML Caching Security AB testing

Weeks Il Months |

with one data scientist with a large team of developers,

or developer scientists, data engineers and DevOps
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Cluster Endpoint I:l Cluster Version Trident Version 8 Working Environments
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https://www.netapp.com/us/media/ds-netapp-project-trident.pdf

Persistent Volumes for Kubernetes

Connected with Kubernetes Cluster

Cloud Volumes ONTAP is connected to 1 Kubernetes cluster. View Cluster

You can connect another Kubernetes cluster to this Cloud Volumes ONTAP system. If the Kubernetes cluster isin a different
network than Cloud Volumes ONTAP, spacify a custom export policy to provide access to clients.

Kubernetes Cluster Custom Export Policy (Optional)
Select Kubernetes Cluster Custom Export Policy
kubernetes v 172.31.0.0/16

Set as default storage class

= NFS iSCs|
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X  New System (dev)

. Installation Scenario {‘} General @ cClusters \ffjn loud

D Bare metal / virtual machines
Installs the system on bare-metal or virtual-machine instances, pre-provisioned with prarequ...

AWS

Creates applicable compute/networking resources in AWS and installs the system onthein..

O Azure

Creates applicable compute/networking resources in Azure and installs the system on thei...

O AWSE (prenrovisionsd)

Installs the system on Amazon Web Services instances, manually provisioned beforshand

Installs the system on Microsoft Azure Instances, manually provisioned beforehand

0 Advanced

Show advanced options in the next sleps

MNEXT
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R a—LEFETERZLSICTZRODIC. VSRAZADERD )Y —RIT7IVERTIBELRHD £7,

1. 70 X%=BMITBICIE. 1 DD Iguazio / — RH5S Kubernetes 1B 7 7 1 IILEBISLE T, 771
JLIE. T /home/lguazio/.kube/config. | O FICHD FT CDT7AIET R by IO >O—RLZF
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Kubernetes Clusters Y Discover Cluster

4 Kubernetes Clusiers
.@. kubermetes

||L|:- 2011 T.35Ra4S rlr_l ‘j-h‘:______ 1.@ 1.”_,,-

hitpsdF 1725104 316243

i @

.@. kubemetes

3. Kubernetes 87 7 1)L 7 v 7O—RLEXJ, ROKESBLTLLETL

Upload Kubernetes Configuration File

Upload the Kubernetes configuration file (kubeconfig) so Cloud Manager can install Trident on
the Kubernetes cluster.

Connecting Cloud Volumes ONTAP with a Kubernetes cluster enables users to request and
manage persistent volumes using native Kubernetes interfaces and constructs. Users can take
advantage of ONTAP's advanced data management features without having to know anything
about it. Storage provisioning is enabled by using MetApp Trident.

Learn more about Trident for Kubernetes.

Upload File

4 Trident #EBA L. R a—L%Z IS5 ARICEERTET, Iguazio 75 AEZADEFFHR) 2 —LDEHRL
ZOHTICOVTIE. XORZEBRLTLLEEIV, COFOEXRICED. Iguazio D Kubernetes 75 X
RITKFER) 2—L (PV) DMERENE T, AT BHIIC. KA Y 2—LER (PVC) ZEEY
BZUEBEHLHDFET,
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Persistent Volumes for Kubernetes

Connected with Kubernetes Cluster

Cloud Volumes ONTAP is connected to 1 Kubernetes cluster. View Cluster

You can connect another Kubernetes cluster to this Cloud Volumes ONTAP system. If the Kubernetes cluster is in a different
network than Cloud Volumes ONTAP, specify a custom export policy to provide access to clients.

Kubernetes Cluster Custom Export Policy (Optional) i
Select Kubernetes Cluster Custom Export Policy
kubernetes b 172.31.0.0/16

Set as default storage class

= NFS iSCs|

F > 7L I READ Kubernetes 1R,

NetApp Trident DA > L XA VA F=)LICDWVWTIE. ZBRBLTLIEEIVW"TRA4798" #BBL T2 E
Lo Kubernetes 75 X2 % &&%E L T NetApp Trident #-f > X k—JLL7=5. Trident % Iguazio ¥ 5 X X Z#&
LT, T—ZPETILOD Snapshot AE—DERBREDRY b7y DT —2EEKEZFIATET X,

KITHIAR Y 2 — LERZER

1. 2R®D YAML % 7 7 1 JLIC{R1E L T. Basic 21 7D PVC Z1ER L £,

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: basic
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 100Gi
storageClassName: netapp-file

2. |guazio Kubernetes 7 5 X ZIZYAML 7 71 JLZBAL £ 95,
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https://www.netapp.com/us/media/tr-4798.pdf

Kubectl -n default-tenant apply -f <your yaml file>

NetApp 7R J 2 — L% Jupyter Notebook |35t L £ 9

lguazio 3. F—ZHYAITYF 4 XA RHRAI/MLT FUS—> 3V OBEREEBADHDREHBITY RY—T
VRRZAYOERRHTEHD. EROIX—S R —EXZRHLET, INHDOIVR—3 > FOFEMIC
DWTlE. #BBLTLEE W lguazio 7 7T —>a o —EXB LY —)LOEE",

YX—Y RHY—E XD 1 DIC Jupyter Notebook B’ D £9, FAREIFENEN. BRICBERDY —X%ZH
AT/ —bTwoaATFHEMBICEALZ T, NetApp Cloud Volume ADT7 I X %#FFA[$3ICId. >V
THICAR) a—LEZEDYT, VDY—XDEDYHT, I—FDERT. LKA 2—LICEATIRIEEZHK
DEREZXDODRIIRLET,

YT IREHDIBEIF. EBBLTLLLETV "TR-4798" Trident Dt v k7w FTlE. F—4 D Snapshot
JE—DERPN—2 3 VEEBDHDETILRE . NetApp ONTAP D7 — X EIRMEEEX BMICTEE
Fo Trident Ny I ITY R T 71 ILICRDITZIEMT S L. Snapshot 71 LT FUBRREINEF T,

"defaults": {
"snapshotDir": "true"

Trident /N O T2 R T 71 )L7% JSON FeX TIERL L. XD ARV RZKRITITIRENDH D £9 "Trident
OAT Y R"BERI3ICE:

tridentctl create backend -f <backend-file>

Flavar Fusfl stack without GPU -
am 10m th h ah

Spark upark -
Resources

tor mare nfermation about the resaurce parameters, see

Environment Variables

The mernaty and CPL configurations ane spiplisd 1o each replica

Reguest Lirit

Merma Gl - B - £
Persistent Volume Claims (PVCs)}
Raquust i
cPU > milicpu - 2 g« @ Name (3 Mount Path
Running User * basic - inctopp

TIVr—2 a3 DREM

RDEIa>TIE 7FVTr—23a> DAY XM= ILERBEDAFAEICDOWTEHRAL &
ERS
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GitHub 50— RERELET

CNT. lguazio 7 5 A2 L VHFEEIRIET NetApp Cloud Volume F7z1& NetApp
Trident R a—LZFEBTEEELSICBDFE L e PV —2a VDR ZHIATE
x5,

A—HIFHEDT—UZAR—R (Ta4L I F)) #FBEEY, IRTO/— Iy oT'A—H—-FTaL 70
EJUA®D/INZIE User T lguazio 75w b7+ —LAldE. T«aL I MU EEEBLEY, LEROFIBICRE- -5
&. NetApp Cloud K1) 2 —Li& T/NetAppt T« LI MUIZHD ET,

Jupyter ImF% A L T GitHub "5 I— RZEYFL £ 9,

File Edit  Miew Run  Kernel Git Tabs Settings Help

+ B = C ¢ BN /User X | [ at16k.ipynb X | [ 03-nuclio-predictionipynb X
m/

) Mame -
B nfs a

B schedules
4 Ml viic

12:58:17 | ~

M workshop

| get-demos.ipynb

B get-demossh

s [O igz-tutorials-getsh
O LICENSE

9 O netops.tar.gz

M READMEmd

Dy runs

M| snapshot.ipynb

[ support-services

| Untitled.ipynh

Jupyter 2 —XFJ)Lo7OYF+T. 7Oz booO—2%EERLE T,

cd /User
git clone .

Jupyter 7= ZR—=Z2D T 71 ILY 1) —ICIE. [ NetOps - NetApp | 7 #ILEADRREINET,

ERIRIRZBALEY

[ Notebook * ***s env-example.ipynb % 'et_envipynb’ & L COAE—L £, T
et envipynb | ZRZE. ELXT, D/ — T v I Tl BRIEHR. 7717105
. BELUVEITRSANOEHEHREL FT,

ERDFIEZRITI B ROFIELIFTHEESNE I,

1. ZOMElE. Iguazio H—E X4 v a7;R— K [dOcker registry | BS5EIELET
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5l : T ocker-registry.default-tenant.app.clusterq.iguaziodev.com:80" |
2. T admin | % Iguazio DA—HRHICEBEL X,

'|GZ_container_path="/users/admin’

ONTAP & 257 LDEFDFEMERICT L F T, Trident D1 VX b—JLEICER I NT-RY) 2 —LEZDIE
ELET, A2TFTLIXD ONTAP IS R ADIHE. ROFENEBHINE T,

ontapClusterMgmtHostname = '0.0.0.0"
ontapClusterAdminUsername = 'USER'
ontapClusterAdminPassword = 'PASSWORD'
sourceVolumeName = 'SOURCE VOLUME'

Cloud Volumes ONTAP OFREITXRDEHD T,

MANAGER=ontapClusterMgmtHostname
svm="svm'

email="email'
password=ontapClusterAdminPassword
weid="weid"

volume=sourceVolumeName

N—2R ¥ 7% Docker f X — & 1ERK

MLINA 754V DBRICDERBHDIFIANT, Iguazio 77V b T7+—LICEENTUVET, AESEIE. NN
17542 DEITICHEL: Docker 1 X—2 DE#kZEFEZ L. Jupyter Notebook H'5 1 X — 2 DIER Z E1T
TEFE9, /— kT v 'create-images .ipynb' ZEZ. IRTOEILEZRITLET,

D/ —bTYITIE NATSAVTHERT 2 2 2001 X—UHMEREINE T,

* Tiguazio/NetApp. | ZBRL TLKIETVWML Z XV DIIBICFERINE T,

Create image for training pipeline

i fnibuild configlimage=docker_reglstrys’ fguazie/netapp’, commandss[ "pip install %
vila_framas Fsspocr=f, 3.3 PyYaML==5.1.2 pyarrows==2.15.1 pandas=«a.25.3 matplotlibh seaborn yollowh
fn,ﬂqp]uyqy

* T NetApp/pipeline. 1 o NetApp Snapshot IE—%#IBF31—F s UTFTsHEEFNTULET,
Create image for Ontap utilitites

bl :-I__< ::-.“."{.'.-uuu:llu:lu!'_lruul.u Yo tYmCEppplpel lne: TaleEt " L :|'-u.||d\-E tapt y updatu”, 'plip Ledtall '\."l'..:_ Frassi Nal s el ap'
fn.deplayi)

Jupyter / — v O E@ERICHESRLET
RDORIC. CORRTVDERICERALIEZATIVETL—LT7—0%RLET, INHDOAVER—R2 MZ
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IART. lguazio DOA—IR=—R 77 2RELVtEF a2 Tl ELIRESINTVETD,

ATV TL—LT—0
MLRun ( MLRun)

Nuclio

JE70—

Docker CT9¢

NetApp Cloud Volume DB

Trident

Bz

Iguazio IC& > TEEBIN. ML/AINXATS1>D
7T, ET. BLUEREZAREICLET,

lguazio E#iE SN —N—L AEET L —LT—
7, lguazio WEET I A—F>vV—X7O o b
ELTHHAETEET

N T4 V% BAT BT-6D Kubernetes X— XD
JL—LT7—9, Chd. 1 TT7AWEETZA -7
V=20 7OP TV FTHHD X, Iguazio LR
BEINTVWATSH, MOAIVTSANSIFrrEDE
FaTBLUHEDBRIEINTUVET,

Ilguazio 75w b7 #—LTId. Docker LT X k1)
PH—ERCLTEITINEFT, LR MJICERT
B3LOICEBEIB_ELHTEET,

AWS T Cloud Volume #1175 . KEDT—X
ICTF0EXTE. FL—Z VP IERTZ3T—21EY
fD/N— 3> Snapshot AE—%Z1ERT 22D
TEET,

Trident &, Ry F 7w TIHEEBTZA—-TOYV—X
7O xY b TY, Kubernetes TOX ML —D)Y
— AR A a—FTa TV —-RDHREEBZIt
Lxd,

RO/ — Ty o2ERLTMLNSTSA2Z2BRLELI. &/ —bT v IZERICT X FLTH S,
NATSAVNICEEDTTARTZIENTEXRY, COTET V=23 >0BATO-ICR>T. &/

—r T 2ICDOWTERICEHEBL £ 9,

LELWERIE. T—2D Snapshot AE—ICEDVWTETFILZ FL—Z2F L. HROIEHICETILEEA
ITB3NATZA42TY. LT MLRun X1 751 >070v IREROKISRLE T,
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netapp-cloud-volu. .. <@

— | T

describe < data-prep < deploy-features-fu._. <
xgh-train <@
deploy-model <@

T REMEEEALEXY

DOt arTlE. 2y b IT—=I9FNAXT—RDEMIC Nuclio —/N\—L A= FER T 3 HEICDOWL
TEHRALE Y, COFERAFIEZ. N TSV ZRBEAL. 197 ADY—EXZFERLTRY N T—IF NI R
DEEZERELVPFA TS Iguazio V517> MIBELTWVWET,

F2YRT=OTFNAZIDEDT—R%E>Zal—rLE LT Jupyter /— T w2 T data-generator.ipynb
1 ZRITTRE. 10 TEICKTINZT—N—L ZBEHEIMER SN, FILLWT—EZHRESNIFAMEL
D7 7AINDERINET, COEEZRBITBICIE. CDO/—rTVIDIRTOEILEERTLET, 25
BLTLEET W "Nuclio ® Web B " CD/— Ty I DERSBRmERELE T,

BAMOEMEFIC. MOOXY b ZFOTILIFERINE T, /— b Ty IHRDTRTOEIIE. HEED—ERT
HBLRBEINFET, Nuclio EPa—IL%E A >R— kLT "%nuclio magic ZBIICLET

# nuclio: ignore

import nuclio

B OARKRTIE. BEEAETINZIRE. AP CEDOLSICRUATNE D BLUBEBEIEETSZ )Y —X
EEELELT
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spec = nuclio.ConfigSpec(config={"spec.triggers.inference.kind":"cron",

"spec.triggers.inference.attributes.interval”™ :"10m",
"spec.readinessTimeoutSeconds" : 60,
"spec.minReplicas" : 1}, ...

[ init_context | BE#UIE. BABKDWIHAILEFIC Nuclio 7L —LT—2IC& > THUEINE T,

def init context (context):

BEMAICAVWI—RIE, EEHAPE LTSNS TICHEUEINET, COBEBERVOET . /\> RSEHEN
RITINET, \NRSDRAFIZZEL. B TIEETETEY,

def handler (context, event):

COWBEIR. BAFIC/ — TV IDSTRARTEET,

$%time

# nuclio: ignore

init context (context)

event = nuclio.Event (body="")
output = handler (context, event)
output

COWEEEIEX. / —F TV IONDBEBATEZIECH. CLICDNATZAVHHBEATEZZECHTEERY (ZnO
- I‘%ﬁﬁﬁ) )

addr = nuclio.deploy file(name='generator',6 project="netops', spec=spec,
tag='vl.1l")

J—brITvoBENATSAMLLET

NN/ —rTwolE. COEYy b7y T TEMNICEITIZCCZERILIEDBDTIEHD FHA. THIF.
B/ —LITvIOBEERTBDEOHDHEDTY, XY b7y d. COLSIBEGFENTTSA>O—8 LTH
UHLFEL BERICETTAICIE. MLRUNDRFa XY hESBLT. 5% Kubernetes 37 L
TEITLEY,

snap_CV.ipynb
D/ = TVITIE NATSAVDRMDCH 0 F7 KRR 2—L0D Snapshot AE—%EMIBL £T, R
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)a—LDEEIZNA TSAVAVTEIANMIELES, CO/—FIvPld. AFyToay baE—%z4
B3 TRV TR ZRUVHBLET, N1 T4 TORITPR, T2V TFFIMIE. ETICHRERT
RTDT 7AW ERDIFBDICRIIDOEHIEENTVWET, COI—RZERT I BEEF. Cod—
RERTIZAVTTHRHD I 71 ILDBARETICT ZHEIEIHD FHA. BTHALILKLSIC. COT7 TV
=2 aAVIEITRTOKEBRREEDHICERESN. RITAVTFAMNEREIZINATSIAVNTA—ZDER
TY,

command = os.path.join(context.get param('APP DIR'),"snap cv.sh")

ERL S N7z Snapshot AE—DIFFFIE. MLRun AV FF X MIEREIN. N1 51 VDER Ty T THER
INFEJ,

context.log result ('snapVolumeDetails', snap path)

RD3D2D/— Ty IRBAEITLTRITINET,

7 — 3 OEIAIE ipynb

ETINDRL—ZVTZBMICT BICIF. EOEEZHEICERTIVENHDET, CD/—FTIE
Snapshot 7 L7 FUD 5K DIEFEZFHAWMD . ETIL AL —Z2TDOMEeZ Y b7 v TR 2a—LICE
TAAET,

NATSA>DAYTFANTRITITZHE. DataATA DIR J £ LS AAICIE Snapshot O E—DIFFAH
BENET,

metrics table = os.path.join(str (mlruncontext.get input ('DATA DIR',
os.getenv ('DATA DIR','/netpp'))),

mlruncontext.get param('metrics table',
os.getenv('metrics table', 'netops metrics parquet')))

.ipynb Z5%BHY %

SEXRN)vIEREBETZ-HIC. Kubeflow Ul & MLRun Ul TERTE370OY b F ST %BMHETZN
ATS2AVRTYTHEEALEFT, FETICIE. CORTY—ILOHBDON—30hHD F9,

ax.set title("features correlation")
plt.savefig(os.path.join (base path, "plots/corr.png"))

context.log artifact (PlotArtifact ("correlation”, body=plt.gcf()),
local path="plots/corr.html")

deploy-feature-function.ipynb
Yy b7y T TR BEZBREL TV REEZHENICERLTID/ — Ty oidk. 2EX M)y IDOFAE

ZRITTB1-DICRELBEREZEM T DT —/N—L AEEZERLFT. TD/— T v IIEBHOIERZ T
OCHBLEYT, Z7>0>a>d—RIiE/—rT v Tataprep.ipynb J ICHD FT, COBBNDRHIC. /N
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ATSAVDRTYTELTRAL/ =T v ZFERLTVWSBZEIERELTLETEL,
train.ipynb

T4 —Frv—=fBLIcE&. ETIML—ZVJZRBLET. COXTy TOHAIE. #RICERITZET
LT, oo BEtZzNELTEERITZEHLETT (ER) o

e ZIE. OOV RIF. ZOREREFOIAYTEFIMIBERDA7EZANLET, ZDEIF Kubeflow &
& U MLRun THEEETE £ 9

context.log result (‘accuracy’, score)

deploy-inion-function.ipynb Z B L £

NATZAVDREDIAT Y Tid. BEHNBHRDOI-ODT—N—L AEEEL LTETILEEATZ LT
Jo CD/—rT w2 TlE. T nuclio-increation-function.ipynb | TEZ SNt —/N\— L XKD ERL % M
UHLET,

NATSAVDLE 21—

NATZAVTIRTD/ — b TV I FRTIBEWVWSHAEDLEICED ' T X M EREMNICETLT ®F
IOBEZFHFLWX M)y IR L THFMET SN TEF XTI £7 'pipeline.ipynb’ / — T I EZRAE X
TRy cT7yFE Iguazio ML NNA FS5A VDEAZEDELSICEZIELLTWADZEFLCEHBALET,

MLRun ZEAELT. N1 TS VDOERATYy FICAVTEFIMERHL. VY —XDRDOHTENIEL £
9o MLRun APl 4 —E X(d. Iguazio 75w b7+ —LTEIHEL. Kubernetes )YV —XX DX DED DRA
VT, EEEBRVY —RAZEZRERTEEEA. APIHEZERZUNIEL. 77 XGH=EMICLF
ED

# MLRun API connection definition
mlconf.dbpath = 'http://mlrun-api:8080"

N1 FZ4 >I&. NetApp Cloud Volume °F > FL S XDAR) a—LEEETEET, ZDTFETIF Cloud
Volume #FHTALSICKETLELAD. AV TFLIRATRITITES A>3 vyED—RIRLTWET,
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# Initialize the NetApp snap fucntion once for all functions in a notebook

if [ NETAPP CLOUD VOLUME ]:
snapfn =

code_to function('snap',project="'NetApp', kind='job', filename="snap cv.ipyn

b") .apply (mount v3io())
snap params = {

"metrics table" : metrics table,

"NETAPP MOUNT PATH" : NETAPP MOUNT PATH,

'MANAGER' : MANAGER,
'svm' : svm,
'email': email,
'password': password ,
'weid': weid,
'volume': volume,
"APP DIR" : APP DIR
}

else:

snapfn =

code_to function('snap',project="'NetApp',6 kind='job',6 filename="snapshot.ipy

nb") .apply (mount v3io())

snapfn.spec.image = docker registry + '/netapp/pipeline:latest’

snapfn.spec.volume mounts =

[snapfn.spec.volume mounts[0],netapp volume mounts]

snapfn.spec.volumes = [ snapfn.spec.volumes[0],netapp volumes]

Jupyter / — kT w2 % Kubeflow X 7w FICT BTeDICRBREVIDT IV a ik, I— RE@ERICEBRT
228 T9Y, BAEUCIE. /— TV I BERTIBREDICHRELRINTOEFEAEEFNTVWET, /— TV o
ETRICAO20-ILT3E. N TSAVDITRTORATY FICHINT 3EHNERINTWVWE I ehbh b &

ER

/=Ty oD
<code_to _function> ( MLRun € a2 —)LDO—%1R)

14 X—< (Image)

volume_mounts & volumes

Flee ATYVTDODNSA—Z—HEHRLFT T,

58

E#nge : 7OV 10 b, IRTOTAOP TV b
T—=T4 777 FOWRBRICERINE T, CniE
MLRun Ul ICRRSINFE T, EE | CDHFEIF
Kubernetes 37, Z#iliE. Dask. MPI.
spark8s W H D £, FHFMICDOVTIE. MLRun
DIZaT7IINEEBRBLTLLESV. 771, /—F
Ty oD%, X Gt (HTTP) DFGFRICT S C
EHTEXET,

CDFIETHERETY % Docker 1 X—D%ET, flFE
'create-image.ipynb / — b T w O EBER L F LT

521785/ NetApp Cloud Volume X7 > 3§ %78
DFAIER,
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params={ "FEATURES TABLE":FEATURES TABLE,
"SAVE TO" : SAVE TO,
"metrics table" : metrics table,
"FROM TSDB': 0,
'PREDICTIONS TABLE': PREDICTIONS TABLE,

'"TRAIN ON LAST': 'ld',

'"TRAIN SIZE':0.7,

'"NUMBER OF SHARDS' : 4,

'MODEL FILENAME' : 'netops.v3.model.pickle',
'"APP_DIR' : APP DIR,

'"FUNCTION NAME' : 'netops-inference',
'PROJECT NAME' : 'netops',

'"NETAPP SIM' : NETAPP SIM,

'"NETAPP_MOUNT PATH': NETAPP MOUNT PATH,
'"NETAPP_PVC_CLAIM' : NETAPP PVC CLATM,
'IGZ CONTAINER PATH' : IGZ CONTAINER PATH,
'IGZ MOUNT PATH' : IGZ MOUNT PATH

}

TRTDORATY TOBEBEENTT LD NMTSAV%EETEET, COERICIE kp EXa—IL%E
FALEFIMLRun ZEATI L. MBICEBRIZICDEWEI. I—T1 VI OBRILEREBETT,
EELEAKIE. MLRun @ TAs _step s B ZFERL TR 7Ty FaAVR—V MIBD £,
2FvToay b RTYTOEE

Snapshot #REZ A L. viioZY—RE LTIYVU>YMLET,

snap = snapfn.as step (NewTask (handler="handler', params=snap params),
name="'NetApp Cloud Volume Snapshot', outputs=['snapVolumeDetails', 'training
_parquet file']) .apply(mount v3io())

INTA—R B2 |

FILWRRUTY newtask &, EITEINZEHBDEERTI,
(MLRun €2 a—JL) N> RS, MU Python B D&, /—FTw

U Tldname N> R Z—Z@EHAL E LD, BETIE
HDFCBA. NWIA—FRITIZEINIZ/INT X—7&,
COI— K TlX. context.get param ( /Y5 X—
21 ) ZEALTEZERELEY,

27y e LT (_STEP.) £#iKubeflow /X1 754 Y ATy TD&HT, H:
NBE. BRTYRICRT Y IHEFEEZEITEMT BT
9o SNAP_CV.ipynb /—hr T v o BBLTLLES
Lo mount v3io()CHuUC KD, N1 FZ1 > ERTL
TWBA—H—0 /User YT b 3XT v THitE
BENEd,
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prep =

data prep.as step(name='data-prep',

handler="'handler',6 params=params,

snap.outputs|['snapVolumeDetails']}

inputs = {'DATA DIR':

4

out path=artifacts path) .apply (mount v3io()).after (snap)

INT A=A
AN

out_path

S

AIOFIEDOEAICET N TETET, CDHEAE.
snap.outputs['napVolumeDetails'] (. X+ v X T v
7 TERL L 7= Snapshot AE—D&BI T,

MLRun £ 2 —JL LOG_Artifacts ZEH L TER T
37—T74 7770 NERET 5.

LEDB5TIC 'pipeline.ipynb’ ZETTET £ RIC. Iguazio X 27R— R D Pipelines 2 7 IC#881 L T.
Iguazio v 27 R— R ® Pipelines 2 7ICRT &SI, EWRRAEEETET X,

Pipelines

Experiments > NetAppXGB
& @ xgb_pipeline 2020-03-24 18-51-08

W
Graph Run output Config

netapp-cloud-volu...

— |

describe <9 data-prep

L=V RTY TORBEIFIARTORITTERINTUVE O, FL—ZVJDOEREDRERICREINT
WBLSIC. BT A MOBEDEEZLAHD £7,
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8 o v Y o

Run name

xgb_pipeline 2020-03-24 18-51-__.
xgb_pipaline 2020-03-18 13-31-_.,
xgb_pipeline 2020-03-18 12-58-. .
xgb_pipeling 2020-03-17 1949,
xgb_pipeline 2020-03-17 18-34-__,
»gb_pipeline 2020-03-17 17-24-...
»gb_pipeline 2020-03-17 17-01-...
xgh_pipeline 2020-03-16 16-47-__.

xgb_pipeline 2020-03-16 13-57-...

Status

® 0 & ¢ 0 0 0 9

Duration Pipeline Version
0:08:43 [View pipeling]
(0814 [View pipalina]
0:08:11 [View pipeline]
0:08:03 [View pipeline]
0:05:54 [View pipeline]
0:04:458 [Wiew pipeling]
0:05:25 [View pipeline]
0:06:08 [View pipeline]
0518 [View pipaling]

Recurring ..  Start time accuracy
312412020, 2:51:08 PM 0985
3M972020, 9:31:19 AM 0980
IM&2020, B:56:08 AM 0,990
372020, 34931 PM 11985
3172020, 2:34:56 PM 11,580
INTI2020, 1134116 PM 0,552
3MT/2020, 1:01:58 PM 0,987
3M16/2020, 12:47:19 01983
362020, 5703 AM 0,980

Snapshot 27w 7% EIRT D . CORBERITT 37-DICERA TN Snapshot AE—DEFEIHRTIN
x93,

netapp-cloud-volu... ]

l _--..-----
data-prep @
xgb-train V]

X netops-trainign-pipeline-with-netapp-volume-cloning-rtxdl-2910983943

Artifacts Input/Output
Input aruract(s

Output parameters

netapp-cloud-volume-snapshot-
snapVolumeDetails

netapp-cloud-volume-snapshot-
training_parquet_file

Output artifacts

Volumes Manifest Logs

/netapp/.snapshot/kfp 20200324 185122

/netapp/.snapshot/kfp_20200324_18512...

CCTHATBFIRICIE. ERLIEEzHR T SICODRENLBT —T1 777 bDHBOD TS, ZERTS
. ROED&SIC27AY b ZRTTETET,

156



X netops-trainign-pipeline-with-netapp-volume-cloning-rtxdl-2

Artifacts Input/Cutput Volumes Manifest Logs

r/ Static HTML %

describe Q

Class Balance for 48,008

40000

MLRUn APl T—H~R—=XF, 7O bTEIRAENIER S Y DAN. BH. BLUOT7—T1 777k
BEBHLET. BIVDAN. BN LV T7—T1 770 bOFIZRORICTLE T,

e MLRunUI
Projects
NetApp default describe
wF Jobs B Artifacts o Jobs Bhrtliacts ¥ Jobs BArliIac{s

B2 aJICDOVWT. BMOFRBHRIMRFINET T,
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Name

describe

deploy-model o ESAE o
24 Mar, 14:56:02 ...bche38e 24 Mar, 14:52:45 »
xgb_train e Info Inputs Artifacts Results Logs
24 Mar, 14;53:18 ...5c85949 —

uiD 66ef22187efb4ad89e8da8433c2a460e
data-prep e
24 Mar, 14:52:46 ...126dc73

. Start time 24 Mar, 14:52:45

describe
24 Mar, 14:52:45 . .c2a460e
deploy-features- ) Parameters Completed
function =
24 Mar, 14:52:43 ...50d8b83
NetApp_Cloud_Volume_Sna Results !f;._class_labei... :/;I [\_key: summary’_) I:'___% label_colu... 3/)

24 Mar, 14:51:22 ..3108eb2

MLRun OFFMICDOWVWTIE. CORFaAXYFTHBELTLWARRZEBRBLTLIEET VW, ATy TEBERDE
BEGUTILT T4 777 MI. API T—ER—RIZREFELIED. N—=2a VBB LED. @ERICFEUH
T, ZERIOP IV P L THEVEIEDHTEFET, OV M EREFELTGItICT Yy al.
BTHERIZCDHTEET, FHMICOVWTIE. ZBBEBL TV "MLRuUn GitHub 1 k"

Grafana ¥y > aR—REBALET

IRTOT—R%EEBALRES. FILLWT—RICH L THHERITLET. COETIL
IE RY RT—=0FNA AKBOEEZF AL £, TRDERIFZ. Iguazio RS T
—JILCHENE T, Iguazio DEFa) T4 BLVT—EFT7IVERR)O—CHRES
N7y b7 #+—LT. Grafana Z2FEHAL THEREERTRTCITE T,

Ry aR—REEATRICIE. IBELISON 771 EISRARND Grafana 1 A —T T4 RV
/—.ﬁ_ I\in—a_o

1. Grafana T —EXADEITINTVWBR I L 2R T BICIE. Services D TFEBBL T LT L,
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https://github.com/mlrun/mlrun
https://github.com/mlrun/mlrun
https://github.com/mlrun/mlrun
https://github.com/mlrun/mlrun
https://github.com/mlrun/mlrun
https://github.com/mlrun/mlrun
https://github.com/mlrun/mlrun

Services

(W Name T Running User  Mersion #  CPU [eofes) Memory AF
O apdoderssy 4 TR Y\ s H[
o € frf’f‘"*id_ — 1 0610 3694 f‘\ 795.19 MB H:
B B . & 6.6.0 1m fo\f\_f\/_ 38.39 MB

i < i adrmin 1.0.2 Bm T Gadde

O g

FwLWH—EX1EIUYILET,

. R +HS Grafana Z#EIRL £ 95,
TIAIN L ZERITFANET T,
RDRATY T2 )vILET,

e A—H%IDZANILET,

L[ —EXROREFEIZVIVVILET

g. EEBD [Apply Changes] 27 Jw o L% 9,

3. Ay aR—REERT3ICIE. Jupyter 1 X —7T 41 XHh'5 T NetopsPredictions - Dashboard.json
1 7740 ZzAdo>O0—-RLET,

2. AR VANBFEELBWVGER. [T—EX €I arhsr XA 2ZRBALET,
a
b

a o
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M| deploy-features-function.ipynb 21 hours ago

M| deploy-inference-functionipynb 21 hours ago
M| describedpynb a day ago
& describepy a day ago
Y: mirunpipe.yamil 19 hours ago

{:} Metops Predictions-Dashboard.json HE

. . . B Cpen
M| nuclio-inference-function.ipynb =P
Open With

(Y pip_install.sh
A pipelineipynb + Open in New Browser Tab
M| set_env-Exampleipynb # BRename
Ml set_envipynb % Delete
A snap_cvipynb < Cut
Y snap_cv.sh 0 Copy
[[] Duplicate

M| snapshotipynb

L % Download
M| training.ipynb -

B Shut Down Kernel

4. Services 2> 3> T Grafana #fE. 4v>aR—REAVR—rLET,

<= Create

anm 8% Dashboard
i

# Folder
(3]
¥ M import

9. Upload **.json’File Zz2 ) w2 LT, LAEICA T >O— R L7771 )L (NetopsPredictions -
Dashboard.json') ZFERL £, 7v7O—RHART TR L. FvPaRh—RHERRINZET,
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B8 netops_predictions -

prediction

3724 0800

TIOA0 ) =27y THkie

AEDT—REZERT3HEIE. IRTEV)—VTEBTZEHNEETY, cNETSICIE
‘cleanup.ipynb’ / — v o RFERLTOU -7y xR LET

Flm=

*w k7w Iguazio I&. Kubeflow . Apache Spark . TensorFlow ZREDHBET L —LT—I %,

Docker X°> Kubernetes DA —7 A ML —2 a3 YV —ILEZBRITZIET. AIZTU =23 ML T

FVr—2 a3 0B ATRREL. BHFELET. XY Ty S Iguazio ld. TVRY—IYRDT—ZN
ATSAVEREITZIET, ZLOBERIAVE2a—Ta I 7 —00—-RICEBDLA TV CEMSE
BRL. BEOERADOX v TZMRNICBELE T, T—ETAIVT 1 A ME. KRREGT—2t v b
WLTOIITVZETL, bL—Z2J 72 —XPUCT—ERT7INIVILDETINEEROH D 1—H L REe
ICHBTEFET,. AVTHEINEETIINZABRIETHERATETSLDICH o275, HERED SERRKEIC
BERICRITTETE T,

=Rl

RBDAI/MLNA TS0 2BRTB5E. 7—F7I7FvROIAVR—-—X 2 hOH
B, B, EFaVT+0. BLUVT7 7L IMOREISRELRERT T, HEBICREA
D7V ERCEBZFRAITEHZLICIF. B 1 DOFREHD XTI,

v b7y T Iguazio ZHAEHLEB LT, INHDTI /AP ZIA—P Y —EIELTHEL. T
7/ 0H8AZEEL. FILLWAI/MLT7 U r—2 3 Y OTHgIRABRBEZEETEE I,

TR-4915 : Data movement with E-Series and BeeGFS for Al and analytics
workflows ]

%w k7w 7. Cody Harryman £ Ryan Rodine T ¢
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TR-4915Tld. FEDT—RURIS FUD S, NetApp EZJ—XSANX hL—T %Y
R—FT2BeeGFST 7AMI AT LICT—R2 BT B HEICDOVWTEHALE T, A
THIRE (Al) »#HFE (ML) O7 FUr—2 3> nBa. $ERRIE. BREIN1 %
BRAARBRIEGT—Xty bz, ETILHED-®ICBeeGFSY 7 XX ICRET I HE
NHBEHHDET, CDORFaX2FTIE. NetApp XCPH & U'NetApp BlueXPD 1
E—CREY —ILZFERLTINZERIRIT I HEICDODVWTERBL X,

"TR-4915 : [Data movement with E-Series and BeeGFS for Al and analytics workflows "
d—RT7—2XR
Al EEMEDEWHRZIES-2 Y 7 v 7DAIZ Protopia Image Transformation

TR-4928 : [Responsible Al and Confidential Inferencing - NetApp Al with Protopia Image and Data
Transformation

Sathish ThyagarajanEc. Michael OglesbyEc. NetApp Byung Hoon AhnEE. Jennifer CwagenbergES. Protopia
K

EROHEPEBMIBOHIRE DI 2 27— 3 VIlid. AENGERDARIXT
T TOUXIEBRNIBICETDAIHEE (A) 1F. DAL ZEDOMDEERFDI-HDE
BRBFREDHICBEDRAF v A2d1co LET, e HMIKREFATOREDIC
FBRIFNY - FHE. NF—2FE. LREESCODOETANIBRLICHERATE
F9. LN L. CORRICIFFALERDLHFVET,

AlZBATEZIEERENEZBIFLE. T—RDTSANY—, EFXaUFo. EE BRE. REICEET 3R
ICBHET RV RIVERITAND ZENTEEXT, EEHDAIE. KEEDOAUCRIERWMEHEANT VR %
PECEAEENBRTEDILSICTI-ODRERETREICLET. ARF2XYFTIE. Ry 7Y TH3
DDREBDZD T 1) A THREEL AR ICDOWTEHBLE Y, CDIRIETIL. ProtopiaT—X 5Ly 7
fOTT7EeRY N7y TOT—REETV/OCZHBALT. BET—RZ2 771/ X—MbeL. URTCRE
HRBIz&ERLE T,

BHABADDEGHIERIN, HEELESRRAI VT A TAOMANTEIEFRTIHILTINA R = ER
L¥d, TORR. 7—RAVEa—FTao>J07—ov0O0—RHPEEL. ¥RV E2a—FT0 Y
JTIS5y b7 a—LEFMBLT, LEEEDREESTHDIICICHRD EFT, —A. EIRT—RICEEFN 3R
BRICETEZTSANS—DERXIE. NTVYIISTTRADERICE>TELET, EIRULIEBAIS X T LD
HAICBIT3EREEX. EXaUT1 8 TSANY—DXRINTS,

£, bHODFET "1 LAYV v—O—FT 1 U OMEF)" GDPRTIE. BN IR TOEAT—2EHEHET DL
SICBERTIERDMBEAANICEZENET, Flow DHOFT "IN\ —E"1F. RERBRIBETOI—R%E
By LEd, BEREDTOXILERIZ. GDPRICEDKBEAT—2%EBE L. T—XDINE. WIE. BED
FEEHRELEFT, INEZRDEGDPRICENTE T, MEBICFUAEERX S5 3006 H2 VTS0 7
VAERICH T RZEEOEEHRESNZ ML HD XTI, TSN —ICETBEAIE. #RFE (ML
) EFINET4—T5—=>4 (DL) ETILOFAICEVWTATFEZBERL. T4 NI—PREIADT Y
TI3ATVRAEBRICHES VRV EERT D, EEHDIAIZRETZ-OHDNYIR—2EBR>TVWET,

CORFaAXYETR. TTAN—DREEEEDH BAIRE OEAICEEY 3 ERESLEE=Z AL
foo FRIBFEALBV. 3DDELRDZ D FTVAICHEITBEEIDEARERE ICDWVWTEHAL E I,

s F ) A1 Jupyter/ — b TV IRTOA VT RH#EER
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DIFBZENTETET, BlueXPODEA v 27 R— R TIE. BEET—22BELTREMEOHR. BAAT—
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* Kubernetes (7 NetApp DataOpsY —JLF¥ v b ZFERALTA—7 XA L —2 3> E N7, NVIDIA Triton
Inference Server-f > XA XV A% ERALT-#HEZ XU, TritonHESRAPIZ U H S HIIC. Protopial#sit % &l
BRISEBALT. XY FIV—IBHATERESINZ T — 2T I IMNENH I —BRNBEGES I aL—
fLELFe COT—2 70— EETEZYV—VRTT—2HUIETN., HRDOIOHICZDEETE
BY—YONERICESNZBENH D1 — AT —XICEZHE L E T, Protopiadtsiib Z A LAV EET
—ANMEBY — U S5HNZ B IDRATDT—0 70— %RETTEHA

REEZTAMLET

RDRIC. BERR BREHREERIEDOBIEZ RLE T,

dVR—x> bk N—=23ay
Kubernetes 1.1.6
NetApp Astra Trident CSIK 5 1 /\ 22.01.0
Kubernetes[al i NetApp DataOps*Y —JLF v k 23.0
NVIDIA Triton #55H —/\ 21.11-py3.

FlEzT7ALEY

CDEII3UTIE REEZTRT TBLDICHEBERIIZICDOWTEHHRAL X T,

CDOtUaVTHATEZRIRAIEERITITZICIE. ROY—ILZ2A X =)L LTERE L7 Linux 7=
ldmacOSTRRA M T VA TEZIRENRHD £,

* Kubectl (BEfZDKubernetes? 5 X ZADT U4 X % F&7E)
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< F 1) F1-JupyterLabiCH1H 374 > 7 < > Rt

1. Al / ML¥EER T — 2 O— KA ®OKubernetes t — L AR— XA = ER L £ 9

$ kubectl create namespace inference
namespace/inference created

2. NetApp DataOpsY —ILF¥ v b EFERAL T, #HHERITT 2T — X E/INT 2KxFEHNR) 2—L%EFOE
JazZyvILEY,

$ 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. NetApp DataOps'Y—IL¥ v b ZFEA L T. JupyterLab®F L WT—T ZR—X%1ER L £, RIDOFIE
TIERL L 7okigeh ) 2 — L% --mount-pveA Fo 3 >z ERA LTI T > b LEITHEICG L T--nvidia
-GPU'F 7> a>%FRALTNVIDIAGPUZ 7 —J AR—RICEIDHTEY

ROFITIE KB 1) 2 — Linerial-data’h/home/jovyan/data’ D JupyterLab™ — 0 AR—X AV FFHIIX Y

Y hENTVWEITRDProject JupyterA> 7+ A4 X—2 =R T 35S, [Thomeljovyan]
I&JupyterLab Web1 > 2 — T 214 ARDRLEAUT A LI M) LTRREINE T,
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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 jupyterlaby IV > ROHEATIEE L7-URLZEA L T, JupyterlabT —o ZR—XIZTF7 I AL
£9, T—RTa4LIRIIE. T—UAR=RIZIXT > bENTkEEAR) 2a—LERLET,
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6.

7.
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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

#

by ZLANILDTA LI RIICRD FiILW/ — Ty o2 EBLE T,

~ 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

J=bTyOICHRmI-RFZEMLE T, ROOIE. A X—PBHOI—R T —XD#HI—FZRLT
WE7,



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_{nput = torch.Tensor{preprocessed_iaput).tofdevice)
& ru forward gass
clean_setivation = cleon_sodel.forward head{preprocessed input] & runs the firze few Loyers
lot, pred = clesn sodel.forward_tall(clean_activation) & rouns rest of the
F postprocess output
clean pred = {loc.detach{).cpul Yo pred.detach().cpul ) snumpy( 3}
clean_putputs = postprocess_outputs(
clean_pred, [[input image width, input_image height]], priors, THRESHOLD
to be deep copy
cvi.rectanglefclean_frame, (x1, ¥1), (=2, y2), (&, @, 155), 4)
B Launcher X (W image-demo-pytorchipynb X
B + ¥ 00 » =1 & = v b pykamel) O &
-

Visualize Clean (Without obfuscation) detection

show_cvi_lmage(clean_frame, scale=2

. HE8 O — R ICProtopiaZFiib BN L £ 9, Protopiald. BEREEFEFHALTA—XTr—XICEED R
FaXVMZIRBELEITH. KETIZED EIFEH A XOFIIE. Protopiafstlb B L /=S5 D1 X
—JHREOHmI—RFEZRLTVWET,
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& Launcher | W image-demo-pytorc

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

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)

& Launcher > & image-demo-pytorchipymb x

B + X0 D0 » & ¢ » Code v Python 3 (lpykemel) O &

Visualize Protopia Al (With obfuscation) detection

show cv2 image(nolsy reconstruction, scale=3)
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> F 1) F2-Kubernetes TD/\ v FH#EsH

1. Al / ML¥EER T — 2 O— REA®OKubernetes t — L AR— A= ER L £ 9

$ kubectl create namespace inference
namespace/inference created

2. NetApp DataOpsY —ILF¥ v b EFERAL T, #HHERITT 2T — X E/INT 2KxFEHNR) 2—L%EFOE
JazZyvILEY,

$ 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'.

. FHLWKEIRY a— LIS, #HERITIBZT—XZ2ANLET,

PVCICT—2Z0O— R B3HEEVS OB D 9., T—XHNetApp StorageGRID *°Amazon S37 L
DSIEWA TS TV MR ML =TTy M7+ —LISRERMSINTVWSRIEEIE. ZFHATEET
"NetApp DataOps*Y — )L v ~S3 Data MoverDi%EE"s F7=. JupyterLab™ —2 AR— X Z{ERK

L. JupyterLab Web1 > RZ—J A4 A2 ERA LTI 7127 v 7O—RTZHEDBETY, FlBE3I~5
#BRBLTLETWVWSF U A 1-JupyterLabliC BT 274 > T > Rtk

4. Ny FHimS XU FADKubernetesY 3 TR L £ T RDBIE. A X—JRHEDI—IT—RIHT B

Ny FHBI 3 TERLTVET, COTPa3Td. —EDAA—JRHDOEA X—JIIH L THREZ ET
L. stdoutiCHEERDIBEDIBIZEXEZTIAAFE T,
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$ 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 WY IATHERICET LI ZRRBLET,
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$ kubectl -n inference logs netapp-inference-raw-255sp

100 || so/8° [00:52<00:00,

Reading Predictions

Predicting

FDDB-fold-1
FDDB-fold-2
FDDB-fold-3
FDDB-fold-4
FDDB-fold-5
FDDB-fold-6
FDDB-fold-7
FDDB-fold-8
FDDB-fold-9

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

O O O O O O o o o

mAP: 0.9337148153739079

1.681it/s]

: 100 | 10/10 (00:01<00:00,
1005 | | 10/10 [00:16<00:00,

Results
.9491256561145955
.9205024466101926
.9253013871078468
.9399781485863011
.9504280149478732
.9416473519339292
.9241631566241117
.9072663297546659
.9339648715035469
0.9447707905560152

0.9337148153739079

1.64s/1it]

6.231it/s]

6. #£8< 3 7 ICProtopiadt st Z BN L £ 3. Protopiad stk = EMT B3FEIF. COTI=AHILLKR—
ETIFERBAL TWLWEEAD. Protopiah SEIFEMTE XY, XDOFIE. 7L T 7{E0.8ZFERL
TProtopia#fFit Z1T o 7B ED 7 T —ABRHON Y FHB 3 T2 RLTVWET, COP 3 TE. —&F
DA AX=DHADEZA X—=TIW L THFRERITI SH1ICProtopiasiib z #EA L. stdoutlCHERDIEELS

BeETRAHET,

CDORXATwTlE. 7L 7 71E0.05. 0.1, 0.2, 0.4. 0.6ICDOWVWTigHRL L 7=

0.95, FBRIFICKRREINF T " HERDBELE] "

0.8. 0.9. H&V
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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",
"/data/netapp-face-detection/FDDB", "--alpha", "$(ALPHA)",
resources:
limits:

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

SR IaTHERICET LI ZRRBLET,
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$ 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

< 7+ 1) Z3-NVIDIA Triton Inference Server

1. Al / ML¥EER D — 2 O— REA®OKubernetes t — L AR— X = {ER L £ 9

$ kubectl create namespace inference

namespace/inference created

2. NetApp DataOps*Y —JL% v k% fEMH L T. NVIDIA Triton Inference Server® EFILURT k) & L TEA
TBKENR) a—LZzT7OED 3 ZVILET,

$ 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. DFLVWKEIAR) a—LICETILEZREFELEFT "OFILTATIL" THUIENVIDIA Triton Inference Server|C
SO TERBEEINZET,

PVCICT—2%Z20— R B3HEEVWS OO HBDEY, BEABAFZELLTE. 1 OFIER3I~5THEAL TV

3 & S5IC. JupyterLabT — o ZR—XZ{ER L. JupyterLab Web1 > 2 —TJ 24 Xz ERLT7 71/l %
Ty TO—RIBHEEDHD S 7F ) A 1-JupyterLablcHB T34 T2 F#R.
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4. NetApp DataOps'Y —J)LF v k& ER L T. # L LINVIDIA Triton Inference Serverf Y X2 XA EEA L £

o

$ 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. SRR R U % RITI BICIE. Triton 51 7> hSDKEFER L £9, XDPythond— R DIEFETIL. Triton
Python 5« 7> RSDKEFEAL T, 71— ZABHEOI— T —RICH T3 HAI R I ERTLTUVE
To COBITIE. HFRDI=DHICTriton APIZFVHE L. A1 X—JZELFXT, XRIC. Triton Inference
ServerhERZZEL. ETILEMUHL T, APIERO—Ef L TitsgHE 2R L 9

# get current frame
frame = input image
# preprocess input
preprocessed input = preprocess input (frame)

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

# run forward pass

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

FHAFH A H AR
#HHHHHHHFHSAAA

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

S i i i kR R
SRR S LRSS

triton client =

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

model name = "face detection base"

inputs = []

outputs = []
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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)
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 A S
FHAF AR
# 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]:
int (x1), int(yl)
X2, y2 = int(x2), int(y2)

x1l, vyl

cv2.rectangle (clean frame, (x1, yl1), (x2, y2), (0, 0, 255), 4)

6. #£8 O — R ICProtopia &b Z BN L £ 9, ProtopiaZsift #1809 3 FlEiXProtopiah' 5 EIERERTE &
IH. COFIBICOVWTIEARTIVZAILAR—FTIEHBLTLWEEA, XOFIIE. gIRDFES L [E
CPythond— REZRLTWLWETH. Protopiadtsifb MMBMINTLWET,
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Triton APHUCTE TN BREIIC. Protopiaft it NEHRICERSNZ ZEISEELTLET VL, TDi=s. &
FSEENTUVRVERIIO—ADILID ODBEINE Z IEdHD FHA. #EFbINIA X=JREITFHRY
fO—0%BBLET, COT—070—F. BETIZYV—VRTT—EHNNEIN. HRDHICE
DEFETEZYV —VONEBITEITHRELRH D1 — X5 —RICEE L ET, Protopia St Hi AT 1.
BRT—ADMEETET RV —IHBBNZ B, CORATDT—0 70— %REFTZICIETEE
Ao

# 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

FHAFEHH AR AR AR A A R A A R R R

# obfuscate image locally prior to inferencing #
# SINGLE ADITIONAL LINE FOR PRIVATE INFERENCE #
FHAHH A H A H A A R 4
noisy activation = noisy model noise (not noisy activation)

FHAH A A
FHAHH A A A S R
RS SRR LR LR L L
# pass obfuscated image to Triton Inference Server API for
inferencing #
s s LS TS LA EEEEEE AR LSS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES
RS SR kL
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],
"FP32"))
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 S A A R R
#HEHHH AR A H SRR

# 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]:
x1l, yl = int(x1l), int(yl)

%2, y2 = int(x2), int(y2)
cv2.rectangle (noisy reconstruction, (x1, yl1), (x2, y2), (0, 0, 255),
4)
HEERDIBEE D LB

CORREETIE. raw T X—=2 Dy b Z2FERAL T A X—JBRHOI—XT—RIINHLT
WmEERITLELT. KIS, R X—T1y MO LT, #5R0O81ICProtopiaZisiit,

HNEMEINRE USRIV EERTLELE. COAX XU TIE. Protopiaitsiit 1R

—% > MIEA B EDalphazEAL TWE T, Protopia#fFiftd > FTF XA MTIE. 7
W7 7EISERINZHESFCOEERL. 7IL T 7EDARKTVIIEHT LD LANILDS

KBEDET, RIS, INSDEBZRITHEOHRDOBEZ LB L £ L7

MUTFD22DORIC. Xy b7y TDA—RT—A L ZDBEZTRLET,
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Protopiald. BB CEEHHILT. BEDI—XT—RIBLETIL T 7EERELE T,

aAVR—xYk S
TFII 7 — XK X(PyTorch)-
T—REY FDDB7T—4%t v k
Protopiagfsift. TILT 7 EE
LWWXE ZE%L 0.9337148153739079
=q AN 0.05 0.9028766627325002
(=4 0.1 0.9024301009661478
[F W, 0.2 0.9081836283186224
(&Y 0.4 0.9073066107482036
(=4 0.6 0.8847816568680239
(=AM 0.8 0.8841195749171925
(&Y 0.9 0.8455427675252052
[E{AN 0.95 0.8455427675252052
T DRE

C DREETIE. ProtopiaZ#&ilt %1920 x 1080 7 t)LEHRICSELEA L. b FIED
ST 93X TICERMD - TRREZAEL £ LT

BE—@NVIDIA V100 GPUTEIEY B PyTorchZ A L TSt = @A L. RTRIOGPUX v v a%x oI U7
LEL7T. #FMLFIETIE. S5EIOETTENENSATI IR, 527U, 454U, 5243 ). B&
V484 UMDEITEINFE LTzo FHEEIX5.072msT L7,

=Rl

T—RIF. FEPR. ImEP, AVE2—T0 VI HDIDDREICFEL X T, AR
—EXODEEREDE. TOCVRLEICETZEZBEDNSDT—2DRETHZINELDH
DEFT, HBODEITHICT —XZRETIEHEETY, . ABOBERCHE
W —EXZR/REITIESRAOEADEABRASACOTOLRICL >TREHEINSH]
BEMD H B 1= TT, ProtopiaAlld. SHOTIHZICH T ZEEMEOTVAIMRZITO 2
HD. BEEDRWVWY I I T7DHDERRE T, ProtopiazfEFHT S & AllCIE. Al/
MLA RV %R{TITB-OICHEBELRT—2L I— ROBBRINIBROADEINE T,
CNAICH. T—RZLO—RIZIEABANINEFEA. CORBRNELIIITAFVY
DERTIFERL, Fal—>arvEnk/ A X% FEALTT—20RBEHENICEE
TBRBEICEDVLWTWETY,

ONTAP #EEZ BRIy b 7Y TDRA ML= X T LG O—AIISSDR ML —J EAEULED/INT +—
YRR LET, £7=. NetApp DataOpsY—ILF*v hHAEHEBZ T, T—FHAIVTa R
b T—RIVIZ7. AI/MLEERE. EPRIFRIFIVEZ—TSAXNTORERREBICRDLSHEA ) v
FEH5LET,
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* BTN Snapshot IE—& /00— 22 FALTHREEADT—I 70288 {tL. 2—HFDT—
JAR—ZAZBEERFICAR—ZAPRELKFATEZEN. N—2 3 VEBEREDREIN. EADLEELS
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FTIORNT—FT70FvZiRELET, T—2REEZREL. 7L ARBBENATV Y RITTRERED
WAT. AROBBEGZ /I TEIEIRBBEROTSANS—%RELET,
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CORFaAXIMIBEHINTULBBEHROEFMICOVTIE. UTDRFa XY FX Web
YA BB LTLIEEL,

* NetApp ONTAP 7—&EIEY 7 b = 7—ONTAP B R 17>V
http://mysupport.netapp.com/documentation/productlibrary/index.html?productiD=62286

* O 77 AElT NetApp Ki#EHI R kL —— NetApp Trident
"https://netapp.io/persistent-storage-provisioner-for-kubernetes/"

* NetApp DataOps ¥V —ILF v k
"https://github.com/NetApp/netapp-dataops-toolkit"

* A>T F[IFNetApp Persistent Storage—NetApp Astra Trident
"https://netapp.io/persistent-storage-provisioner-for-kubernetes/"

* Protopia Al—Confidential Inference (#&35IEHHER
"https://protopia.ai/blog/protopia-ai-takes-on-the-missing-link-in-ai-privacy-confidential-inference/"

* NetApp BlueXP® 1 E— ¥ [EIHA
"https://docs.netapp.com/us-en/occm/concept_cloud_sync.html#how-cloud-sync-works"

* NVIDIA Triton 5wt —/\

"https://developer.nvidia.com/nvidia-triton-inference-server"
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* NVIDIA Triton Inference Server® RF a2 X > k

"https://docs.nvidia.com/deeplearning/triton-inference-server/index.html"
* PyTorch® 7 =1 ARy T X

"https://github.com/zisianw/FaceBoxes.PyTorch"
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NGC #Er . L2 —DREIEDhEHR— K
tw R 7w FTBICIE "NVIDIANGC". ZOFIEZETLET,

1.NGC 4o >O—R

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

2 [WEDTa LU RM)ZNRITEMLES,

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

3. AXYRZERITTEBLSIC. NGCCLI ZRETBIHENHDFT, ROOATVFZAALFT, 7O
YT ERRIENIES. APLF—HANILET,

ngc config set

Linux R—XTIEBWVWARL =T 4 VIV AT LICDOVWTIE, Z28BLTLLKETVW"'SESEZ B0,
NVIDIA Rivea tf—/\ | TV R DEERhETR—NLET
tyw 7w T BICIE "NVIDIARIVA". XDOFIEZETL EF T,

1.NGC n'5 Riva 771 )Lz&do>O—R

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

2 Rvaty b7y 7EMEALL T (Riva_init.sh)

3. Riva #—/\ (Riva start.sh) ZiEBILXT

4. Riva 7 547> bk (Riva_start client.sh) ZiEE#L £9

. Rva A7V AT =T ANEBSA TSV EAVAM=ILLET ("FFmpeg")

apt-get install ffmpeg
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6. ZiELE L 9 "Jupyter" H—N
7. Riva Inference Pipeline Notebook ZZE1TL £,

NVIDIA TAO Toolkit : T2 —DREIEDhEYR—ELET
NVIDIA TAO Toolkit Ztw F 7w 79 3ICI1E. XDOFIEZEITLE T,

1. ZZHELTT7 I T 7L EY RAERE TAO YV —IL¥ v M,
2. A VA M=ILLET "WENY T D%
S PL—ZYIHhEIUHBABRPIER LA AXA—DZFHTIETHLET,

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

4. ZiEsHL 9 "Jupyter H—N
5. TAO W/ — N TwoERITLET,

TAO E7/LZ Riva LTV RR—h [ £ 2—DREDHETR—bLEFT
EFERALTLIETV "Rivea D Tao V—I)LF v FEFTIL. XOFIEERITLET,

1. TAO WFIREE/ — b Ty IICETILEZRELF T,
2 TAO FL—Z=ZVFJBAFETI%E Riva ETILT«o L2 M)ICOE—LE T,
3. Riva #—/\ (Riva start.sh) ZiEBILXT

EADEETY
B DORRARERE T BRICBEEINTRZVS DA TBNLE T,

* &I NetApp DataOps WV —ILF v b EA VXA F—ILL. T—RAML =P XTLDRBICENET B &
2ICLET,

* NVIDIANGC (3. A1 X—=JCETILDHTO—RFZ2BE0T 37, ENUADIVR—RV bEDBTE
ICA YR E=ILTBREDNDD XTI,

* Rivea I&. TAOY—ILFxw FDHEICA VA R=ILTBHELNHD X9, Riva1 VX —=ILTIE. HBE(IC
IGLTAX—=HFILTBEKSIC Docker T—EVHRESINE T,

* DGX & U Docker TET I ZA I YO—RTBICIF. 12—y b T IEIDNBETT,
RREEAE R

HIDtE I3 THALEELSIC, 2 DU LEOMBFEETILDIBERICEITSINTVLS
BEIEEIC. TZ—DNA TS50 V2FITEBEINE T, COBREKTIE. BEDOHIE
R LRIV ZRAETZ L TRDEELERIZ. XEDORKIETT, Eﬁ%$2h%?
WWE. N TFSAVICAARTID. Ri5E TR 3a0CHlIBEAM & L THEEE
?o%ﬁtﬁﬁamm\Eﬁ%@ﬁ%it%J*ntiw@mwguT?o_nm\
—RIZS—L—F (WER) O7OF> & L THEL XY, EKT$XF®EE*M
BEETIH. WERIZRIEMBRNA TSA A MY I TIXEEERAINEE Ao
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PIPELINE SENTIMENT METRIC = MEAN (DIFF (GT sentiment, ASR sentiment))

CNHSDREREZEIF. FI X377 V-, EXEDRBEICDVWTEHRETEE Y, BRIFENTN. X+
VI DEERRE EBITREALY M) v I ARICKRTENE T,

HXFEZFEATIANRIE. T—2EH FL—ZVIJKE. IR MOEAD 1 TETILDONTA—I VR
NALTBIETY, Ffew MEABRINICETILZER—IXTAN—2 3 VLB LT SEFEFH 1 ORT
DI TRBNT =XV RZMALEEEBZLSICTEIUENDDE T, DED. FAREAETILOAN #
R=bt22—DT—B2DNTA—IXVANER ML —Z VT BHETILEDHENTVLSIET T,

INT T4 O

TFAMT—X =S

TAMES INATZ2ADEF A MMEE

T X b DORHESRY BRI/ TEXEAMBIUOREPMETILEITICHEARS
n=E7TIL

FRINZER WEABRINIETILOEYF XUk « X R wold,
TTDFR ML —Z VT BAHETILEDBENTUVE
ER
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—_

NR=RFAVETILDEVFAYEA NI I ZHABLEF T,
WMRABETILOELYFAY XMV IZFARELE T,
ChoDEREOERZHEL £ I,
ITRTOXDEVEFILLET,
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ETFETE

COFARDWHNATSA DS/ — T ID20HDFY, " HR—F->
R—-ETI -85X - ZHEWEAE ipynb | "H KUV HR—b -2 -22FXY
b - - N T SA Y dpynb 1 e TRHED/ — Ty UlE. A—F—DFT—RIZHEA
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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 terminolegy.

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

For ease of use, please install TAO Toolkit inside a python virtual environment. We recommend performing this step first and
then launching the notebook from the virtual environment, Please refer to the README for these instructions.
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vy 7wy (Setup)
AKS VS XA VAM=)ILLTEY 7Y TFLET

AKS V5 XA%AVAM=ILLTEY b 7Y TITBHZEICDOVTIE. Web R—JHE
BLTLKIEIW'AKS 75 2277 ERR LET" RIC. ROFIEZETLE T,

1. J—RDAEAT (system [CPU] / — R 7zl worker[GPU] / — R) ZFEIRT B FlE. ZoLwFnhrx
ERLE Y,
a FoAT) - RTL -/ —RIFIEEDS2v2 (F7A4IETIE3 /—FR) THEIRELHBDET

b. YxiZ 'gpupool' L WS EZRIDI—H « F)L—F (GPU /—R®DIBE) OT—Hh—- /—RK
Standard_NC6s_v3 7—)JL (&/hN3 /—F) ZEMLEXT

Add node pool

Name Node count Node size

Standard_DS2_v2

Standard_NCés_v

2. BAICIE 5~ 109D WD Fd. EY L7S. Connectto Cluster (75 XAZADER) =o)voLF
ER
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a. Z{ERA L7 Kubernetes ARV RS54 Y =)L EHALTWVWS OS IZIG CIcFIENRTSNET"
b. KRF a2 XY MIEBEHEINTUWLS Azure CLI ZfFAL T, "Azure CLIZ+A Y A F—)LL ET"
4 BERHD S AKS VS RRICT 72 XTBICIE. TAZloging YAAL. ZLToovILZAALET,
S.RD2OOIARY RZERITLETY,

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

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

6. T Azure CLI : kubectl getnodes ] E AFIL X7,

7. ROBUCTRITESIC. 6 DD/ —RHBITRTEHEBHL TLNIE. AKS 75X 2% O—HILERBICES TS
CEHTEET

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

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

aks—gpupool-34613862-vmssBB0808 Ready agent vl.18.14
aks—gpupool-34613862-vmssBB0881 Ready agent v1.18.14
aks—gpupool-34613862-vmssBB0808 2 Ready agent v1.18.14
verronmartina@verron-mac—@ ~ % I
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Microsoft Azure £ Search resources, services, and docs (G+/)

Dashboard >
Virtual networks = X
seanlucelive (Default Directory)

- Add @ Manage view v~ O Refresh & Export ta CSV *E? Open query ign tag 7 Feedback
| Filter by name... Subscription == AzureSub01 Resource group == all X Location == all X T Add filter
Showing 1to 5 of 5 records No grouping A4 List view 4
E Name T Resource group Ty Location T Subscription T
E_ 4> aks-vnet-22885919 MC_sluce.rg_TndentDemo_eastus2 EastUS 2 AzureSub01
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£ Search resources, services, and docs (G+/)

Dashboard > Virtual networks > aks-vnet-22885919

¢.» aks-vnet-22885919 | Subnets

Virtual network
£ Search (Ctrl+/)

A3 Overview
£ Search subnets

B Activity log
Ro Access control (IAM) Name Ty
€ Tags aks-subnet

&2 Diagnose and solve problems

Settings
"> Address space

& Connected devices

4. 7w MIC TANF | BREDL&EIZIT.

« ~+ Gateway subnet O Refresh

Pvd Ty,

10.240.0.0/16 (65530 av.

IPvE (many availab... T} Delegatedto Ty

Security group T

aks-agentpool-2288581.. ==

M7y hDEFE] BHLOTICHS TM

icrosoft.Netapp/volumes' | ZFERL £T, DI DIFEELBRWVTLIZEIL, [OK|ZZ U v I LET,
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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

Azure NetApp Files R 2 —LIET7 TV r—3 >0 3 XRICEDH TSN, Kubernetes TkiAR!) 2— LA
&R (PVC) L TERINET, ZOER. Jupyter /— b Tw o, H—N—LABEHBEDIEZIER
H—ERICERIITY TTEET,
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— R TIENFS ICDWTERBAL TWB7=8%. Azure NetApp Files DERX ) W MMIXDEHED T,

* 21—+ Snapshot AE—%ZFERTEF 3L DICT %,
* O —1H' Azure NetApp Files R 2 — LICKEDT—RXEZBINTETE L5129 %,
c KRBEDT7 71ty b TETILEZRITY 355, Azure NetApp Files DN T #—I >V AHDEEL £,
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E7 AKS @ VNet & Azure NetApp Files VNet

AKS VNet %Z Azure NetApp Files VNet (CET7 ) > J 3311 ROFIEZEITLE T,

1. 8% 7 + —JL R Virtual Networks E AFIL £
2. TvnetAK-vnet-name ] ZREIRLET 7 v I LT ®EKT 1 —JLRIC peerings EATILE T,
3 +AddZo Uy ILET,
4. ROERFEASTLET,

a. 7 >J1) > U4%ls 'AKs-vnet-name_-to-anf T

b. VNet E771) >4 /N— b+ —& L T®D SubscriptionID $ & T Azure NetApp Files VNet

C. FRAYZRIPADTRTDEI aViE TIHILMEDFHICLET,
S.EBMZIUYILET,

FHICOVWTIE, ZBRBLTKESVWRERY D=2 E7 ) 7z Efll. ZE. HIFRLET"

Trident z-1 > X =)L

Helm ZfER LT Trident 1 > X b—IL T BICIF. XOFIEEZERTLF T,

1. Install Helm (A > X F=JLFIBICcDOWVWTIE. #BBLTLETL) "V—2") o
2. Trident20.01.1 1 X =& A >O—RLTERALE Y,

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

3. F4 L& k% 'trident-installer ICEEL £
Scd trident-installer

4. tridentct! 2> X7 L T$PATH | DT« LI bUICAE—-LE T,
S$sudo cp ./tridentctl /usr/local/bin

5. Kubernetes ( Kubernetes) 5 X&IC Trident #f > X +—JLL. Helm (Z&B"/—2")
a Tl % heim T LI MJICEBELET

Scd helm

b. TridentZ1 > X k—JL
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Shelm install trident trident-operator-21.01.1.tgz —--namespace
trident --create-namespace

C. Trident /Ry RDRXFT—R X% HER

Skubectl -n trident get pods

ITARTORY RBABBRDIBEIE. Trident 1 VX F—ILEINTHBSRDRY RICEEITE X,
6. AKS D Azure NetApp Files N\ I TV RERMNL—=U ISR %EEY Ty ILET,
a. Azure —EX )OI NILEERLE T,

H—EXF1) > NILiE. Trident H' Azure L3815 L T Azure NetApp Files 1)V — X Z1R1ET 2 5%
#RLET,

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

HAEROADELSICHED FT,

{

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

"name": "",

"password": "XXXXXXXXXXXXKKX.XXXXXXXXXXXXXX",

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

}

7. Trident /\'w 2 T> R JSON 7 71 )ILZE L %9, fl : T anf-backend.json |
8 EFEDTFRAMI T« 2%MEALT 'anf-backend.json 7 71 ILADRD T « —JL RIC{EEZASILET
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"version": 1,

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

"location": "westeurope"

"serviceLevel": "Standard",

"virtualNetwork": "anf-vnet",

"subnet": "default",

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

"defaults": {

"exportRule": "0.0.0.0/0",

"size": "200Gi"

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

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

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

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

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

1B AL =0 AN ENIcC e 2R L £ 95

kubectl get sc azurenetappfiles

PROVISIOMER RECLATMPOLICY VOUHEBINDINGHODE ALLOWVOLUMEEXPANSION AGE

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

Helm AL T. AKS T Rapids 7 7O XY b EEAL T Dask 2y b7y FLET

Helm Z{EMH L T AKS T Rapids ZEAL T Dask ztw 7w 79 3ICI1E. XOFIE
ZRITLET,

1. Dask with Rapids Z1 Y X b — LI 27O DBEZEMEER L £,

kubectl create namespace rapids-dask

2.0y IRN—L—brT—RtY b ERFTS PVC ZER L F T,
a. RDOYAML A>TV T 71 ILICREL T PVC Z1ER L £95

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

b. YAML 7 71 JL% Kubernetes 7 5 XX ICEALF 9,
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kubectl -n rapids-dask apply -f <your yaml file>
3. rapidsai git V7R ~ U EER L £ ("hitps:/github.com/rapidsai/helm-chart")

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

4. (& yaml #ZB L. EEES L Jupyter 7—0 AR—ZBICHIICER L7 PVC 250 F T,
a YRIFUD rapidsai' T4 LY MUICBBILET

cd helm-chart/rapidsai

b. Tvalues] .yaml 771 ILZzE#H L. PVCZFERHLTA)a—LZIYT7VFLET,

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

S YRS MUDKR—L + T4 LU MUIZEENL Helm ZEBLTAKS EIC3DDT—H— - /—R%EHD
Dask Zz R L X9
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https://github.com/rapidsai/helm-chart

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

Azure NetApp Files D/N7 +—< > XBEE

BEOR)a—LOY—EXLRILZEETBICIE. TOAR) a—LICRBERY—EX
LRI EFERTIINOBRET—ILICAR) a—L%E2BELET, COEREEXFERHTZZ
YT, BERIZ. FTNREBRT -2y DD GPU ZiZZERERBICECEL. T—

RE Y GPU DIEBMICEHE TR —IL7 T kE7=13 Premium Tier N\DO X7 —)L7 w7
HITS D TEET, Premium Tier &, Standard BEBOD TS /N1 cH =D XIL—=F
kD4 EBERHEL. R —LDOY—ERXLRNINEZEETIEHICT—X%=BE#HTD
CECBLKRT=IT v TZRITTEZXY,

R)a—LDT—EXLRNILZHNICEET S
RUa—LDY—EXLNILZENICEET BICIF. ROFIEZRITLET,

1. Volumes (R a—L) R—J T, Y —ERXLRNIEZEETZ R a—LEHFIVYILEST, [F—
IOZEE] #FERLET

MFSv3 10.28.254 4:/norootfor: Standard pooll

MNFSvd.1 MNAS-735a.docs.lab:/fou Premium.- ---- 2 e
Resize [

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

MFSy3 10.28 254 4:/movemel Premiurm sy
Change pool o

MFSv3 10.28.254 4:/placehold: Premium Delete il yee

2. T=IDEEVAVRIT, A a—LOBBEEBIBRETS I ZBRLET,
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Change pool X

Pools

pooll -~

poall

service level: Standard

pooll

service level: Standard

pool2

service level: Premium

pool3

service level: Standard

3. [OK|ZzoVwo LEY,

NT =XV ABBOEEZ BHt
NT AT VABBOEEZEHH T BICIE. ROA TS 3> %=FERATETET,

cRELFNY—EILRILOZEEINT VI TLEAa—TEMCHE>TED. T 74/ FTIEEMICE
2TVWFEEA. Azure T TRV ) T3> TIOMEZEBMCTEZIAEICOVWTIE. CORFaXThE
BRELTLLIEIVW'AR) 2a—LDY—EILRILEZHNICEEIT S

* Azure CLI @ volume pool change AY > RICDWTIE. ZBBLTLKETW'R) a—LT—)LOZEE|C
e RFaXY R RICHZETRLED,

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

mynewresourceid

* PowerShell "set-AzNetAppFilesVolumePool 1< > K L " Azure NetApp Files /R 2 — LD F— )L =%
BL. ROBICTRTELOICLET,
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Set-AzNetAppFilesVolumePool

—ResourceGroupName "MyRG"

—-AccountName "MyAnfAccount"

-PoolName "MyAnfPool"

-Name "MyAnfVolume"

-NewPoolResourcelId 7d6e4069-6c78-6c6l-7bf6-c60968e45fbf
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ZTRLIEDTBZICT. A—F—D7O7 71N Z2ER T BEICEL TULWET,

Click Logs T—4tw th5 15 HEDT—42%20O— R L. &5t 45GB ICL £ L7z Jupyter /— T w oD
ctr-pandasrf-colated TXDLIL%ZRITT 3 & &FID 5,000 F1T%Z FE Pandas DataFrame HERL S 1.
sckit FBES VA LT LA METILHERSINET,

$%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:

i
2 o
3o

mman

df

Total number of rows per day
df loading time in the cluster
Train a random forest model

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

names=header)

# take numerical columns
df sliced = df.iloc[:, 0:14]
# split data into training and Y

Y =

df sliced.pop('coll') # first column is binary (click or not)

# change df sliced data types & fillna
df sliced = df sliced.astype(np.float32).fillna(0)
from sklearn.ensemble import RandomForestClassifier

# Random Forest building parameters

# n streams = 8 # optimization
max depth = 10

n bins = 16

n trees = 10

rf model = RandomForestClassifier (max depth=max depth,

n _estimators=n trees)
rf model.fit (df sliced, Y)
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# testing data, last 1M rows in 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))

Dask ® 15 HE%Z#O— K L. DaskcuML S>4A L7 AL A METFILZL—ZVFLET

ANt U > 3 EREFRIC. Pandas @ Logs Day 15 #O0— K L T. scikit ICEE LS
VEALTFLAMETILZNL—Z2TLET, CORFITIE. Dask cuDF ZfEAAL T
DataFrame ®O— R%#%£fTL. DaskcuML TS VA LB T AL A NEFILO ML —Z
VORTWVWELT. B3 DN L—Z VI BREREOZEVEERLF LI THL
—Z VR DL "

Crito_dASK_RF.ipynb
D/ —rTvolE. ROBUSTRTESIC. Tnumpy, cuml 1 « BLUBER TAsk1 S1TZVEAY
/—J-(:_ I\ L/ 35 _a-o

import cuml

from dask.distributed import Client, progress, wait

import dask cudf

import numpy as np

import cudf

from cuml.dask.ensemble import RandomForestClassifier as cumlDaskRF
from cuml.dask.common import utils as dask utils

Dask Client() ZBR L £ 9,

client = Client ()

IVIAEANELCRESNTVWNIE T—H—/—FORT—RR=ZMHIBVTETET,
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client

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

AKS 75 XA TlE. MORT—RADKRTEINET,

Client Cluster

Scheduler: tcp://rapidsai-scheduler:8786 Workers: 3
Dashboard: /proxy/rapidsai-scheduler:8787/status Cores: 3
Memory: 354.55 GB
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DEODAEENTUVET, COLAT7T NI 2= —D Dask IC—HDHEFIIRDAETERITIDZELS
ICIBRTBET. FRIDETINABVWCEEEKRLET, Dask ZFEHET R L. 3DDEBRA S 3 ohDH
DEd,

* *DataFrame EOI—=I)LOAYEa—bk ()o *TOA=ILIEIRTDON—To a3V ENEBL. BREXT
T a—F IR L TRENARENZITL. cuDF DataFrame ICZE#L ¥ d, CDA TS avIFEEICERL
TLIETV, RTPa—F /—ROXEUHNRELEBWVWHAED., ERIPIKBICETIZI5EICOAERL
TLTZE& L,

* * DataFrame £T Persist() # U LF T, * COMUHLIFTIZT7ZRITLETHN. RTyPa—-5/—
RICERZIRIDTIFHRL. VAN THERZAETVICEREFT SO, I—HIERCNIEZERITTS
CEBLNA TS YN THEERZBFIATE X7,
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Adsft
# Random Forest building parameters

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

n trees = 10

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

# Model prediction

pred df = cuml model.predict (gdf test)

# calculate accuracy

cu_score = cuml.metrics.accuracy score( test y, pred df )
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Tasks Processing
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g — total: 205, | y: 3, 0, walting: 0, erred: 202

Bytes stored: 8.66 GB Task Stream o
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* Azure NetApp Files DR E
° Azure NetApp Files DV ) 2= 3> 7 —F TV FvDR—=IJTT

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

* AT FEITD Trident KX ML — ¢
° Azure NetApp Files & Trident

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

* Dask & & U Rapids :
o Dask

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

°Dask Z1 A F—JLLET
"https://docs.dask.org/en/latest/install.html"

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

° Dask Machine Learning MB&
"https://fexamples.dask.org/machine-learning.html"

° Dask Distributed Diagnostics D 1T
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https://examples.dask.org/machine-learning.html

"https://docs.dask.org/en/latest/diagnostics-distributed.html"
*MLTL—LT—2tY—)l:
° TensorFlow : H5WBARBICHILT 24 -T2V —AOEMEB I L —LT—7
"https://www.tensorflow.org/"
° Docker T9
"https://docs.docker.com”
> Kubernetes
"https://kubernetes.io/docs/home/"
cET70O—
"http://www.kubeflow.org/"
> Jupyter Notebook Server @ 2 DNDY — L% {7

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

TR-4886 : [ Distributed training in Azure : Lane detection - ## 1%k design J

Muneer Ahmad & Verron Martina f5. % + 7w Z7® Ronen Dar. RUN : AAl

2019 £ 5 H& D, Microsoft & Azure X1 74 7D T 7—XAMN—FT 14 R—FJ)LHH—E
A%ZRMEL. NetAppONTAP 70/ OP%ZEBE 3T VX —FF714XINFS LUV
SMB 7 7ML —EXZRHELTVWET, CORFEIE. Microsoft & xw k7w FTDE
BREIN— b =29 FICEK o THESINTED, T—ILRIZ XD ONTAP 7 —&RH—
E XD Azure ADMLEEDN T SICIAL TWE T,

¥ERZ)—RIBV9TTIRT—RY—EXT7ANA LA TH 32y Ty TiE. Al 7 5% RBILT 5%
TH3A OERZHFETHIBL. GPURBARZZARIEAL TA OXREZzERILLE L, CD/N—F
F—wTTlE. SHOERRZLITLTETL. T—EADEEXRTIEXZREL. EFEOIEa—FT1 Y
)Y —2%FRATBET. AIZIETEET, Run : Alld. VY —XDEIODYTEEIMLTEZLT
GPU FIAX%ZBRARICEDH T, REDBH S Azure NetApp Files D7 —F FIFvIckD. T—2N1 TS5
AVICEENELZ %< L. HE5WEIERBREREDRETRHRITTETET,

YR YTERUN | AIDHEEDE T, BFKIC Azure TAIEARRIBT37-OD/FKEREZ TS
T A—LEREBELTVWET, DO NINTA—I>XAVEa—T1>%7 (HPC) hS5BERYE (
BERIIVDERE ZIIKERDDLITEBATZICTITREZRBEBILTES) £T. Xy 7 v 7L RUN
D7 AT VRZE>T AlldAzure V57 R TOE—DRET VARV IV AZRHELET,

HEREDBE
CDT7—FTFUOFvTlE. Al PEWFES (ML) O98 B NL—=>0 708X THS
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I&. SCNN ZERALTL—YEEE L —Z2T T 37010 75 AXLEDTARTO GPU B FH T 96%
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s BEIEEDI—XT—XAITF R/N— bk,
* UK (Azure) DY—X0ty 7y T EBZBYTZIISTITREBESLUT7T—FT7
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ANRETDIEHDY—ILENEE LTULWET,

CEYDRZROA-HFIE AI/IMLT VT =23 oIl T7 A LIEVWEEZTVWETD,

CDORFaX>TIE. Azure NetApp Files. Run : Al. Microsoft Azure ® 3 DDREINENZNE D X
ZICH 5 TBEICOWVWTEHAL XY,

RRET o/ OY

DI 3UTIRE. Azure 75U R TREICEB T 3REDODHM AL —Z VI ERRERET 5L T,
L= BREDI—XT—RHERTI/ADICDOVWTHALE T, RORII. BRERT —F 77 F v OHIE
ZRLTWET,

COBRRTHEATNIERIIRDEED T,

* Azure Kubernetes Service (AKS)
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a. Tlagentpool ] CWSEBIDTFZA<) « X7 L+ /—R7%Z 'Standard _ DS2_v2' 1 XIZEML
TTI7AILEDI DD/ —REFERLET,

b. 'Standard_NC6s_v3' 7F—JL « 31 X% {FEFH L T 'Worker ./ — K gpupool' Z:EN L £9GPU / — KIC
I$mN3 /—REFBALET,

Add node pool

Name Node count Node size

Standard_D52_v2

Standard_NCés_v

() BmACES~109PHDET,

EBAMNTET L5, Connectto Cluster (S5 READIEE:) #o)woLFEFT, FILSIERLI=-AKS &

SRR T RICIE. O—AHIERE (v Thy 7 /PC) H5 Kubernetes AV RS2V —ILEA
VAM=ILLET, ICTF7VERALET Y —ILEA VA L=)LLET"OSICIGLTCTA A M=ILLE T,

C"O—AIEEIC Azure CLIZA X M=J)LLET"
CERERDNS AKS VS RRZICT 72 RTBICIE. £9 TAZloginl CASIL. LT vIlZANLE

ER

CRO2ODAT Y REEITLED,

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

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

Azure CLI T, ODIOAY > RZEZAHILZET,

kubectl get nodes

C) CCTRLEESIC6 DD/ —RBEIARTEEHL TLHUE. AKS 75 XX %Z0—HILIRR
ICERIT B ENTEET,

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

NAME STATUS ROLES VERSION
aks-agentpool-34613062-vmss@00000 Ready agent v1i.18.14
aks—-agentpool-34613062-vmss000001 Ready agent vi.18.14
aks—agentpool-346130862-vmss800002 Ready agent vl.18.14

aks—-gpupool-346130862-vmssB00000 Ready agent vi.18.14
aks—-gpupool-34613062-vmss@00001 Ready agent v1.18.14
aks—-gpupool-34613062-vmss@00002 Ready agent v1l.18.14
verronmartina@verron-mac-@ ~ % §
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Dashboard
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1. "BHIC Hem Z1 > XA —JLLET"
2. Trident21.01.1 A YA b—S5% 4o O0—RLTEBLET,

wget

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

tar -xf trident-installer-21.01.l1.tar.gz
3. 74 L2 k)% 'trident-installer' ICEELET
cd trident-installer

4. tridentctl' > X7 LD $path.” DT« LI FJICOE—LET

cp ./tridentctl /usr/local/bin

5. Helm %ZfEH L T Kubernetes 7 5 X X|C Trident #1 > XA b—JLL 9,
a FqeLZbU%ZHeim T4 LZMJICEELEXY,

cd helm
b. TridentZ1 > X k—JL

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

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

kubectl -n trident get pods

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

Azure NetApp Files DN\ I IV RERA ML= 0S5y b7V Td3
Azure NetApp Files N\W I TV RERML—=S05 %y Ty T 3ICIE. ROFIEERITLED,

1. AR—LTa L7 MIICYIDEZRFT,

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

3. 'trident-config' 74 L7 FICBEILE T

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

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

Files VY —XIZT7 V€ RX$BHETY) o

az ad sp create-for-rbac —--name

HINFRDBIDELSICED T,

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

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

"password": "XXXXXXXXXXXXXKXX.XXXXXXXXXXXXxXX",

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

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

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

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

ClientID

clientSecret

T7AILFRDBID K SICHED FT,

&
EEZRED Azure YT X0 1) 3> ID

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

B9 ® applD (BIODRXTw FTDAZLE SP OH
hhs)

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

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

"location": "westeurope",

"servicelevel”": "Standard",

"virtualNetwork": "anf-vnet",

"subnet": "default",

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

"defaults": {

"exportRule": "0.0.0.0/0",

"size": "200Gi"

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

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

8. AbL—CUSREERLET,

a. k8 A—HiF. ANL—OSRZEZFITIEET S PVC ZFERBL TR a—Lx27OES3Z>J L
F9. XDV RZFEAL T aiDFIETHER L 7= Azure NetApp Files /Ny 7 T FZ BRI 3R
kL —< -« U5 X 'azurenetappfiles' Z{ER T 5 & 5 'Kubernetes 7 7 X ZICIER L FT

kubectl create -f anf-storage-class.yaml

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

kubectl get sc azurenetappfiles

HAIRDBID K SICHD £T,

PROVISIONER RECLATMPOLICY VOLUMEBINDINGMODE ALLOWVOLUMEEXPANSION  AGE

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

AR a2—L Snapshot IV R—%>Y % AKS ICZEALTEY N7y FLET

WY R1) 22— L Snapshot AVR—RY A HEDLH I T ARIZA VA R=ILINTULERWERIE. XD
FlgxETLT. N0V R—X b EFHTI VA M=ILTEE,
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@ AK 1.18.14 |2 1% Snapshot 1> FO—SAERIICA VR F— LI TV EH Ao

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

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

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

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

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

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

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

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

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

HINFRDBID L SICED T,

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

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

kubectl get volumesnapshotclass

HAIFRDBIDELSICBD £,
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NAME DRIVER DELETIONPOLICY

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

I Al Installation | #E{TL X9

Run : AlZA YR =)LTBICIE. ROFIEERTLET,

1. "Run : Al VS RXRZ%Z AKSIZA VA M—JLLET"

2. gpp.runai.ai IC77EZAL. [HLWIOP TV bOER 20 ) v o LT L=UBRHEWS STzt
F9, 'runai' TR ZFIZER % Kubernetes 7 5 AR ICERL ' F0HeicyOd o ha%xE[ITE T
DIHE. YERINB%FIZERIE runai-lane detection (272D £,

New Project

Hasics Basics
Node Affinity &
ject |
Time Limit lane-detection
3| “

Over-quota for project

3. "1 X ~—JLEfT . AICLI

4 Z—ZFI) T, XOOAY > REFEALT. LANEREZT 74 EDERITELTAI 7O T MIRE
LExd,
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‘runai config project lane-detection’

HINFRDBID K SICED XF,

Project lane-detection has been set as default project

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

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

kubectl get namespaces

RDESBHADVKRRIEINE T,

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

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

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

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

TuSimple T—2t v FERTRO A P37 LTHA Y >O—RLTUELEY

TuSimple 7—2t vy b ZRITE L THYYO—RLTUIETZ7OCER, AID3TREA T3 >Td,. D
7Ot X TlE. ROFIEZRTLET,

1. Docker 1 X—J%EIRLTTy a9 3h. BEFED Docker 1 X—J % EAT 25EIE. COFIEEE
BL£J (I muneer7589/download-tusimple:1.0 | & &)

a R—LTa L7 bUICEELET,

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

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

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

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

# Push image

echo "Pushing image: "SIMAGE

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

echo "Finished pushing image: "$IMAGE

d X217 b%EFETLT Docker 1 X—J%#BEL. XDOOTY R%EMERL T Docker VAR RUIZ Ty
:/J L/ia-o

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

2. 7% ELET, AIDaJz4orO—RLTHEEL. 8iEL. TupSimple LANE &HETF—42 1t v
% Tpvel ICHIILET, COT—XRtw hd. NetApp Trident IC& > TEIMICIER N SN E T,

a RITT77AMIINEXETBICIFE. ROOAT RZEFERALET, Aljob :
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runai submit
-—-name download-tusimple-data
--pvc azurenetappfiles:100Gi:/mnt

-—-image muneer7589/download-tusimple:1.0

b. XDKRICERZANIL T, EITT7 7L ZXEFELET, Aljob :

J14—IJLR Value £ZIFBEDOVWVITNHTT
E2X:T] 2 37 D%H
-PVC [StorageClassName]: Size:ContainerMountPath

WS FEHKD PVC Tld. A RL—205 R
azurenetappfiles T Trident Z AL T. 7Y
YRTPVCZERL XTI, CDHBEDKKIARY
21— LABEIFX 100G T. NR /mntiCX T2 &

nExy,
A X—2 (Image) CO2adDArTFOEMKICERTY %

Docker 1 X—

HINFRDBID L SICED XF,

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. EFEIN/IRUN : AIP3TOURZRRLET,

runai list jobs

Showing jebs for project lsne-detection
NAME STATUS AGE  NODE IMAGE TYPE PROJECT USER GPUs Allocated (Requested)
P Running (Pending) SERVICE URL(S)

download-tusimple-data ContainerCreating 1m  sks-sgentpool-34613062-veas0@@00s munesr7589/download-tusimple:1.8 Train lane-detection verronmartina @ (@)

1 (@)

d XEINPaTOJzBRB L TLEE L,

runai logs download-tusimple-data -t 10

751158K . 20m37s
751200K ........ als . . s . 28m37s
751258K . 28m36s
751308K . 28m36s
7513508K . 20m36s

751408K 1 . 20m36s
751450K o 20m3és
751500K i . 20m3és
751558K . 20m36s
7516860K . 20m36s

e EficNic Tpvel ZURAMLET, RORXRTY I TRL—ZVF%TS5ICIE"' O pvec XV R E
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ERLET

kubectl get pvc | grep download-tusimple-data

HAEROPDELSICHED FT,

pve-download-tusimple-data-@ Bound pur:—bh&?.lbAd—21:17—!;8c-‘;—aAAS—?‘}deeEdlbds 18861 azurenetappfiles 4mL7s

a RTHOT 3 TERERLET ¢ AlUL (/i app.runai’) o

NetApp

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

Horovod Z AL T, 8L —VBHE L —Z >0 %=L E T

Horovod ZER L= E L — BEH FL—ZVFOETIE. 723 >07Ov XTI, 2L FE1T95
FIEIEFZDEED T,

1. Docker 1 X—S%EILR LTy ad 3D, BEED Docker 1 X—C % ERAT 355G DFIEEZEEE
LZxd (. T muneer7589/dist lane -detection : 3.1) ]

a R—LT4 LI RMIJICYIDEZET,

cd ~

b. 7O Y 574 L7 kD lane -detection -SCNN-horovod. ICFEEIL 9

cd ./lane-detection-SCNN-horovod

c. Tbuild imagesh] Y TILAV U T +%2ZEEL. Docker VRS K EBHDDHDICEELEXT (-
EZIE. Tmuneer7589 | % Docker IR FURZICEZHZEY) o Docker 1 X—J e RTHE
ETE %9 (dist-dlane detection] ¥ 3.11 &Y) 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 X217 +%EFETLTDocker 1 X—J%#BHEL. Docker VRS RUICTy>alLFT,

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

2 RUN ! ToEBI L —=>4 (MPl) ET0ODAI P 37) #IEHLET,
a RITOXEZFER gD X T v ST PVC ZBHFMICIER T ATHD Al (F—2DAo>O—RA
) DHRWO 77t R%ZFFRILE T, CHICEKD, EROARY RERIZ/ —RDBPDEINL—=VF

ICEIL PVCICT77ERTBLIFTEEHA. 771 XE— K% ReadWriteMany IZE# L.
Kubernetes /N F =R L TEHL X,

b. £\ DAYV RZERTLTPVC DAY a—LBZERELET,

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

-0 Bound vc-bb@3b74d-2c17-40c4 -0445-79F3de8dlbd5 | 10061 RINX ozurenetappfiles 2d4h

CARYa—LIZNyFxEHEARAL. 771XE— K% ReadWriteMany ICEFLEYT CROOATYVRT
lF. R a2a—LEEZBDICEZIHRZITLLIETWY) o

kubectl patch pv pvc-bb03b74d-2cl17-40c4-a445-79f3de8d16d5 -p
'{"spec":{"accessModes": ["ReadWriteMany"]}}"'

d ROKRDOERZEAL T WS L—Z2T 23 TZ2RITIBLDDAIMPI O3 TEZRITLET,
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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"

Z14—ILEF
2L

REBRI v Y

At X
GPU

PVC

14 X—< (Image)

AT TRET I RREHEZERLET
J—h—=ERLEY

num_Workers
batch_size

€A VAL

Val_batch_size

Snapshot DB

Value £7I3BEDVNVITNHATY
bl —=—>02aJD%4m

ABRED /devishm T/N1 X% RAM [T > b+
TRIHET7AILRATLTHD., 5D CPU
T—H—h Ny FEUIELTCPURAM ICO—R
FTRAEOHICTDBHEEXE)ZRMHLED,

fefcnicbL—Z>0 7020
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J4—ILK Value £ IIHEO VT NHNTY

pvc_name 2Fv 7Ty FEERT B PVC 0%l L5
D3 TEETIE. T2V b L—Z22T
HAETILTHER TN 3 Pvc-de-download-
tusimple-data-0 D X F+w F> a3y b EERLET

HAIRDBID K SICHD £,

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

You can run "runai describe job dist-lane-detection-training -p lane-detection” to check the

CXEEINYaTde—EBERTLET,

runai list jobs

NAME STATUS AGE NODE TMAGE TYPE PROJECT USER GPUs Allocoted (Requested) PODs
SERVICE URL(S)
download-tusimple-data Succeeded 1d muneer?589/downlood-tusimple:1.@ Train lane-detection wverrommartina - (@) ? (e

dist-lane-detection-training Init:@/1 2m  emultiples muneer?589/dist-lane-detection:3.1 Train lone-detection root 3 (3 4 (@8)

- XEENfYaTOov:

runai logs dist-lane-detection-training

rootBai-w-gpu-2:~/runai# runai logs dist-lane-detection-training

Running with 3 workers

2021-93-04 1 123.158449: I tensorflow/stream_executor/platform/default/dso_loader.cc:48] Successfully opened dynomic library libcudart.se.108.1
+ POD_NAME=dist-lane-detection-training-worker-8

+[d=-]

+ shift

Sopt/kube/kubectl cp /opt/kube/hosts dist-lane-detection-training-worker-@:/etc/hosts_of_nodes
POD_NAME=dist-lane-detection-training-worker-2

Ld=-]

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

CERITHRO ML —Z2 I a7 HRLE T, ROKICRT LDIC. AlGUI (F7lF app.runai.ai): run
: Al Dashboard ) » RFIOKIEZ. AL —=—>I 3 TRHICEIDYH TSN 3 DD GPU % AKS
D3DD/—RIZHHEL. 2BBHDOEITTHZ A3 T0FAZRLTVWET,
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NetApp

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

NetApp

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

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

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

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

kubectl get volumesnapshots | grep download-tusimple-data-0
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NetApp Snapshot AE—H557—X%ZUJX N7 LET

NetApp Snapshot AE—HW57—2%Z )X L7 T 3ICIE. ROFIEZRITLET,

1L R—=LTa LI MUICUIDBZRE T,

cd ~

2. 7O 1Y b7+ L2 ;O lane -detection -SCNN-horovod' ICT8&1 L £ 9

cd ./lane-detection-SCNN-horovod

3. T restore-snaphot-pvc.yaml | #Z&E L. [ataSource 'name; 74 —I/LRET—RDJ) A LT7TD
Snapshot AE—ICEFHLEX T, Ffcw 7T—RZETIZPVCHZEETDZ_LHTETET, —OBIT
I&. T restored-tusimple] T3,

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

4. T restore -snapshot-pvc.yaml | Z{ER L TH LWL PVC Z1ER L £ 7,

kubectl create -f restore-snapshot-pvc.yaml

HINFRDBID K SICED XF,

persistentvolumeclaim/restored-tusimple created

S. BIENTIEND DT —REZ ML —ZVJICERT 5. Pa TXEIRUFICELTY, XROATYVR
ICRT&ESIC. FL—=2T 2 3 TDEERIC Tpvc_name ] ZETENT pvc_name | ICEZTHRZ S
213 TY,
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runai submit-mpi

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

--processes=3

-—-gpu 1

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

-e NUM WORKERS=4

-e BATCH ST ZE=33

-e USE VAL="false"

-e VAL BATCH SIZE=99

—-e ENABLE SNAPSHOT="true"

-e PVC NAME="restored-tusimple"

INT #—< > AFHE

FREREBED — 7 HIEREZTRIZHIC. GPUXx1EGPUXx3 WS 2 DD FUATNT4—IVATR b
ZRELELT. GPUBIDY T, GPU EXTEUDFERR, >VJIL/—RE3/—RDEBRZ AR YYD
I&. TuSimple LANE ®@HT7—2twv bDO L —ZYJRICEIESNE L, T—&IdF. FL—Z>570¢
ZAHD)Y —RERAXRZDINT Z7HIC 5 EBISEMLE T,

AR EFERTD . FTIRELT—2ty FZEEEL. —8D GPU TEEZRIKTE XY, GPUDFE
By F—RhBNNMLIGE. 2EBBTIETS/N\T MEIBRETENICXT—IL7 T kL. Premium [&EIC
FTIERLKRT =TT LT T—REBEITBZ B TINA MHTDDRIL—F v b & 41EIZT 3
CENTEEXYT, COTAOLADEFMMICDOVWTIE. ZBRL TLEEL, "Azure NetApp Files F—E X LA
L

1 D0 GPU TOMIERSRGIX 12 BRI 45 9 TL 720 3 DD/ —RICE =13 3 DD GPU TOMIERERT I 4
BFRSE 30 9T L 7=o

ARFaAXYFDOLUBOZEEIavIcHDIHIE EBLOESRAZ—XICE DI NT +—<I > R LHRED
FlERLTUVWETD,

ROEIE. 12D GPUEIDHTEXEVEARZRLTVET,
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u 15 8 General / Analytics TSN O% 113200 18 2010010 ST AT

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

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

ROEIF. 2T/ —FD GPURARZRLTWLET,

~ Nodes
GPU Utilization / Node (click on a Node name to filter)
150%
100% i
50%
0%
12:00 14:00 16:00 18:00 20:00 22:00 0000

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

KORE. 2T/ —ROAXAEIUHALX (16GB) ZRLTWLWET,
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GPU Memory Size / Node

100 GB
75GB
50 GB

25GB

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

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

KRORIE. T/ —RDGPUE (1) ZRLTVWET,

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

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

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

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

== aks-gpupool-34613062-vmss00000|

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

) = Chusinr
&
QU Alecation P Unirstion 0
th
= M Aot U Ut aten
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| 99.3% 96.9% Tew e A e me,  be ol
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~ Nodes

GPU Utilization / Node (click on a Node name to filter)

400%
300%
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0%
19:00 20:00 21:00 22:00 23:00

== aks-gpupool-34613062-vmss000006 aks-gpupool-34613062-vmss000007
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RDEIF. 3 DD/ —RICFNB 3 DD GPUDXEVFIAER (%) ZRLTVWET,
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GPU Memory Utilization / Node (click on a Node name to filter)

400%
300%
200%
100% -

0%’
19:00 20:00 21:00 22:00 23.00

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

Azure NetApp Files H—E XL X)L
BEDOR) a—LDOY—EXLRNILEZEZEETBICIE. Z2F@HEITIORET—ILICHR) a—LZzBELET "

F—EZALANIL" BELRDIFR) 2—LTT, R)a—LDOBRFEOH—EXLRNILEETIE. T—2Z8B1TT
BHEBIIDHDEEA. Floo RUa—LADTIERICHHELIFEA

RYa—LDY—EILRNLZEWNICEET S
R a—LDOY—EXLRNILEZEETSICIE. XROFIEEZETLET,

1. Volumes (R a—L) R—=J T, Y —ERALRILVZZEETZR)a—LzG7UvoLEY. [F—
IWOEE] Z#ERLET

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

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

Pools

pool0 ~

pool0

service level: Standard

pool1

service level: Standard

pool2

service level: Premium

pool3

service level: Standard

H—EXLANILDOEEZBEL

BT —EXLRNILOZEBIFRTE. NTVyITLEa—TEMIB>TVWETH. 77+ ETEIEMICE
STWEEA. Azure Y TRV U T2 a > TIOHREZEMICT BICIE. ROFIEZRTLET "R 2—L4
DY —EXLANILZEFNICEET 3"

* Azure Tld. CLIOXR Y RTHXROIOXY Y RZERATE XY, Azure NetApp Files D F—)L « 1 XDE
BHOFMICcDOWTIE. #8B LTIV AZ netappfiles A a—LI: Azure NetApp Files (ANF) 7R
)a—LUY—XDEE",

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

-pool-name mypoolname

—--name myvolname

-—-new-pool-resource-id mynewresourceid

* C C IR 'set-aznetappfilesvolumepool' AV > R L w h%&{#EHE T % . Azure NetApp Files K1) 22— L
DT—NZZEETETET, Ra—LT7—IILOHFAIZEDFMICOVWTIE. ZBRB LTI "Azure
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1.

BREHTD cnvrg Helm F ¥ — b2 A7 >O— R 9321 ROOAT Y RERITLED,

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

2. cnvrg ZEATBEIC. V5 RAZDAEIP 7 RLRA, LW cenvrg EEA TS/ — ROLBIHBETT,

> 7L X XD Kubernetes 725 XX cnvrg ZE AT BICIE. KOOV RZERITLET,
helm install cnvrg cnvrg/cnvrg —--timeout 1500s --wait \ --set
global.external ip=<ip of cluster> \ --set global.node=<name of node>

3. Thelminstall ] AYYRERITLET, INRTDY—EREIRATLNI S RRIZEBEMICA VX b—
ILENFT, COMBICIERK 15 ADDBEHBD FT,

4. Thelminstall ] Y > ROMRMERMIFRAK 109 TY. BEANTET LS. FILLER L cnvrg @
URL ICBEITED FILWI SR AZHEBROVY —XE LTEMLET., Mhelm ] YV RIFIELL
URL Z@ L F7,

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

. IRTDIAVTFTDRAT—ARAN Running 1 £7z1d T Complete 1 DIFE. cnvrg IFEFBICERINT
WET, ROLSBHADMNKRRENET,

NAME READY STATUS RESTARTS AGE

cnvrg-app-69fbb9dfo98-6xrgf 1/1 Running 0 2m
cnvrg-sidekigq-b9d54d889-5x4fc 1/1 Running 0 2m
controller-65895b47d4-s96v6 1/1 Running 0 2m
init-app-vs-config-wv9ci4 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
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* retail flow.yml:/NEEFLIFEOOHIRICETIEMICEAETIREZITAET. AT ALIER
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DI a>TIlE CNSDYAML 7 71 LOFHBRERZTLET,

main_flow.yml

name: JarvisRetail

intent transitions:
jarvis error: error
price check: retail price check
inventory check: retail inventory check
store location: retail store location
weather.weather: weather
weather.temperature: temperature
weather.sunny: sunny
weather.cloudy: cloudy
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weather.snow: snow

weather.rainfall: rain
weather.snow yes no: snowfall
weather.rainfall yes no: rainfall
weather.temperature yes no: tempyesno
weather.humidity: humidity
weather.humidity yes no: humidity

navigation.startnavigationpoi: retail # Transitions should be context

and slot based. Redirecting for now.
navigation.geteta: retail
navigation.showdirection: retail
navigation.showmappoi: idk what you talkin about
nomatch.none: idk what you talkin about

states:
init:

type: message text

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

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

to
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know?"
- "Sorry I know only about retail and the weather"
- "You can ask me about retail information or the weather, the
rainfall, the temperature. I don't know much more."
delay: O
transitions:
next state: input intent
error:
type: change context
properties:
update keys:
intent: 'error'
transitions:
flow: error flow
retail inventory check:
type: change context
properties:
update keys:
intent: 'retail inventory check'
transitions:
flow: retail flow
retail price check:
type: change context
properties:
update keys:
intent: 'check item price'
transitions:
flow: retail flow
retail store location:
type: change context
properties:
update keys:
intent: 'find the store'
transitions:
flow: retail flow
weather:
type: change context
properties:
update keys:
intent: 'weather'
transitions:
flow: weather flow
temperature:
type: change context
properties:
update keys:
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intent: 'temperature'
transitions:
flow: weather flow
rainfall:
type: change context
properties:
update keys:
intent: 'rainfall'
transitions:
flow: weather flow
sunny:
type: change context
properties:
update keys:
intent: 'sunny'
transitions:
flow: weather flow
cloudy:
type: change context
properties:
update keys:
intent: 'cloudy'
transitions:
flow: weather flow
SNow:
type: change context
properties:
update keys:
intent: 'snow'
transitions:
flow: weather flow
rain:
type: change context
properties:
update keys:
intent: 'rain'
transitions:
flow: weather flow
snowfall:
type: change context
properties:
update keys:
intent: 'snowfall'
transitions:
flow: weather flow
tempyesno:
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type: change context
properties:
update keys:
intent: 'tempyesno'
transitions:
flow: weather flow
humidity:
type: change context
properties:
update keys:
intent: 'humidity'
transitions:
flow: weather flow
end state:
type: reset
transitions:

next state: init

retail _flow.yml

name: retail flow
states:
store location:
type: conditional exists
properties:
key: '"{{location}}'
transitions:
exists: retail state
notexists: ask retail location
retail state:
type: Retail
properties:
transitions:
next state: output retail
output retail:
type: message text
properties:
text: '{{retail status}}'
transitions:
next state: input intent
ask retail location:
type: message text
properties:
text: "For which location? I can find the

transitions:
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next state: input retail location

input retail location:

type: input user
properties:

nlp type: jarvis

entities:

slot: location

require match: true

transitions:

match: retail state

notmatch: check retail jarvis error

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

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

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

text: "I did not understand the location.

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

transitions:

exists: show retail jarvis api error

notexists: output retail notlocation

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

Can you please repeat?"

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

that?"
transitions:

next state: input intent

weater_flow.yml

name: weather flow
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states:
check weather location:
type: conditional exists
properties:
key: '{{location}}'
transitions:
exists: weather state
notexists: ask weather location
weather state:
type: Weather
properties:
transitions:
next state: output weather
output weather:
type: message text
properties:
text: '{{weather status}}'
transitions:
next state: input intent
ask weather location:
type: message text
properties:
text: "For which location?"
transitions:
next state: input weather location
input weather location:
type: input user
properties:
nlp type: jarvis
entities:
slot: location
require match: true
transitions:
match: weather state
notmatch: check jarvis error
output weather acknowledge:
type: message text random
properties:
responses:
- 'ok in {{location}}'
- 'the weather in {{location}}'
- 'T always wanted to go in {{location}}’
delay: O
transitions:
next state: weather state
output weather notlocation:
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type: message text
properties:

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

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

text: "I am having troubled understanding right now.

that, else check jarvis services?"
transitions:

next state: input intent

ERROR_FLOW.yml

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

Come again on

- "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

TINTANXEIOD e LTH—RN—T 1 APIICERLET

* "WeatherStack API": 8 SNTBAAOKIE. RE. BRELUVEEZRT,

KDY —RN—T 4 APl ZREFFRIVI e LTRIEZOBERICEEEMIT F LT,

to
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https://weatherstack.com/

* "Yelp Fusion API": f8E SNIIBFRTRBEWVR 7 IEHRZERL £7,
* "eBay Python SDK": 38 SN 71 T LD ZIRL 7,

NetApp Retail Assistant D7 E

NetApp Retail Assistant (BER) OTFEETAZ#&FE L F L7,

RROT EMRE

RROT ERE

NetApp NARA

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

Write your message...

System replied. Waiting for user input.

NetApp BlueXPD O — Az FERA L (REEEZ 7 —Hh1 7

REEEZ1B1EBICSVI 7 ILICA > 922 ET. BlueXPOOE—EHAZERAL T
O—AIRL=2ICO0 774 %EAT>O0—-—RTEET, ROKIE. JarviskcF >
LERENT VYIS TRICEAL. BlueXPDCopy and Sync% £/ L TNemo ~ L
—Z VBT R REEREXEITAT—FTIFvEZRLTUVWET, Nemo DFIIFRD
HMIItEo> a3 TRDIFR A TES "Nemo FL—ZV I %FERALTA YTV RE
TILZIER T "
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https://www.yelp.com/fusion
https://github.com/timotheus/ebaysdk-python
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=b4aae689-31b5-440c-8dde-ac050140ece7

Chatbot Ul

Fulfillment Engine
weatherstack Yelp Fusion | | eBay Python SDK
Action Result
Text . : Text . :
Dialog Manager Jarvis Service
- Intent
Text 1‘ Dialog description ot
e
Authoring (offline) ::;2:'::: ¥ Model weights
withintents NEMO {Dfﬂiﬂ@]
& slots

Chatbot Ul

ONTAP Al
1 o '.
Text " y
&
==
Cloud Sync
@ Object Store:
Hhid Archive al‘I
Volums conversation
Service history
Text Q |
Cloud Sync
Text . Text . .
\ Dialog Manager ] Jarvis Service
: tent
”T::t’/ 1 Dialog description Sl
Authoring (offline)
aWS'! =. Egﬂgsoﬁ ) Google Cloud
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Nemo FL—Z>J & FERALTA VT N ETILEIRYT 3

NVIDIANemo l&. RFEEAI 7V Tr—> 3 % 1B T 3 7HIC NVIDIADBERE LY
—IJ)L*YbTd, TOV—ILFwbIZIZ. ASR. NLP. TTSHD L —Z>FEAHE
Ta—J)loaAL I a3 AEENTVET, ChICkD. KBS T—XY1IY T+
ZAMIEMER-_a—FIIRY N TI— 07 =T OF v %2 EHEICEBEL. HBOT7 U
—aVDREHCERTETELIICEDET,

AIDBITRLIcE SIS, REIIRONZA TOBRLMUETE RV, Chid. bL—Z2TFHD NLP
ETILTIE. INBDRATOEMICOVWTDHA L —Z2VJZRITTVWEHTT, RRALDIRBLVER
ICHIGTEELIICTBICIE HBDOT -2ty b eE>THBN —Z2J93REDNHBDEY, T
Nemo ZfEF L T NLP €7 )L ZzHisk L. B ziElc I A EZRLET, 9. KRR SE&ELOJZ
Nemo OFERICE# L. NLP ETIIL 2RI 37cdDT -2ty b ZE>TFELE I,

T

ITBOBEIR. A—H—DHFHICEDWTTATLEZIEREZXSZETY, Lrxld. ZERICEESHROES
LIRS VEERELED. BERICEHEZWMIEO S — >V XA ZHELTHEILSICLIED TR ENTEET,
CDEHIZIEF. Nemo TIREINTLWRI YT MEHeZOY FREETILE NL—ZVJETILELT
FRLET. COETILICED. BRIIBRRDFAEIBETEZI N TES,

7 — R DEAE

ETINZENL—ZVTTFBICIF. COFATOEROT -2ty bZIR&EL. Nemo ERICEHLE T, C
ST ETLDRL—Z2JIERATZ 7717l 2 JXMLE LT

dict.intents.csv

COT7AIICIE. Nemo ICEBELTHLVWEWIARTODA VT Y bHR—ERREINE T, CCTld EFR
AT ED22HBD. 1 DDA TUME ERAVTUROENICHHTIREISBVERZREIT 51
HICFERATNE T,

price check
find the store

unknown

dict.slots.csv

CDT7AILCIE. PL—ZVTDEMICINILZ[MFTEZIENTERZIRNTORAAY FHEHEINTLE
ER

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

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

B-verb

B-article

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

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

I-verb

I-article

O
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18 .tsv

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

train slots.tsv

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

EFILORL—Z2F

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

KIC ROAX Y REFERALTCOYTHEEHLEFT, COOAYVRTIF. BERNL—ZVJHOBEETH
378, AT FTTHERTD GPUIE 1 DICHIBREEINEYT (GPUID=1) o F£fce O—HAILT—UAR—X/
J—ZR—Z INemo/ ZA>VTF INemo DT # )L A vETLET,

NV _GPU='1l' docker run --runtime=nvidia -it --shm-size=16g \
--network=host --ulimit memlock=-1 --ulimit
stack=67108864 \
-v /workspace/nemo:/nemo\
--rm nvcr.io/nvidia/nemo:v0.10

AYTFTATIEE. BAICAL—Z2JETNcA D F LD BERT ETIIHSHIAT 3HBE. AOITY Y Rz
FALTANL—ZYJFIEZRIATE £ 9, data_dirld. FL—Z2FF—BDNRXEZRET Z518T
Fo work_dir TIE' FT v IRAU b« T7 M ZRETIGMERECSTET

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

FLOWRL—Z2TF7—2ty bAHD. UEIOETILEXEL-VWBEIE. XOOATY Y REFRALTELEL
T-REDSHITTEI X T, checkpoint dir &' BIDF TV IRA U « THILEAANDNAZEIELET
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cd examples/nlp/intent detection slot tagging/

python joint intent slot infer.py \

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

-—eval file prefix test

ETILEHS

LEY

FL—ZVTBAETIDNT =2 RE. —EOHEOEBRICKRIET Z2HELHDFT, ROITUF

RT3 L.

cd examples/nlp/intent detection slot tagging/

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

--data dir /nemo/training data/ \

—-—-num_epochs=50

1DFDIITVZTARTEFRY, I COIRYRTE, ETILNIIVDOER%E

ELLLHRTEZDES>D ZHELE T, JTUDEMNIE. TCITEREDNAXZEIFTES1 T,

RIS, HRHLSDOHNZRLET, HATIH. FL—Z2VIBAETINERZIELL FAIL. BEODHZF
—J—RFZBRIIEHNTEET, INSDF—T—FZFESIET. RREA-TIHPALLVBDZREL. &
DIERBRERZITOEHNTEDLDICHDFT,

[NeMo I
[NeMo I

2020-05-30
2020-05-30

best pasta

[NeMo I

2020-05-30

find the store

[NeMo I

NeMo I

Z
()
=
O
H oH H H

Rl

2020-05-30

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

00:
00:

00:

00:
interrogative.location
00:
00:
00:
00:
00:
00:

06:
06:

06:

06:

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

54
55

55

55

55
55
55
55
55
55

actions:728] Evaluating batch 0 out of 1

inference utils:

inference utils:

inference utils:

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

inference utils:

34]

36]

Query: where can 1 get the

Predicted intent: 1
where B-

can O

i 0

get B-verb

the B-article

best B-rating.high

pasta B-item. type

BORFER Al X7 ALlE. ABD&LSABREZITV. XIRZEB#EL, 1>T7UP >k
BISBERELE T, COLSIHBA EFILIEZ. ZLDIBE. BEXTIERICEMT

9o NVIDIAGPU &y b 7w TR ML —C%FERAT 3T RITOAKBIELEETE
TILERNL—ZVF L. RELL THREZRARICETTITET, Chid. KRETEH
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BA ETILEHARTERRA ETFILOML—RATERZZT-ODORKEIHRIANSA
RT9Y, GPU ICEREILSNI-SEBIEETTILIZ. EE. /NG, €M —EXBREDER
BITAI 7PV —=2 a3 ICRETE. BERTORINBE TV AAY N2 AR—MAE
—N—hHRERI—HP—EXSAVIEHTETEXI, cNoDERERRTERAI VX T
LICED, SERIFLBEBOLED. BERCDEEIICEVWTINE TERTET RN D
TeN—=YV FSAXINIEY—ERZIRHETETET,

Jarvis 3. W=FwILT7 ARV b, TORILTNEZ—, JILFE—HIL>H— Fusion (ASR/NLP/TTS
¥7a2—o3>ENCV) . £HIEASRINLP/TTS/ICV 24> R7OVOERA (EBEHRY) DOEA % AJRE
ICLET, fhfeblid. KR BODHZR1 > b, EEMSICETIEEDERZITAZ/N—FvIL/INTTY
22 hERAFELE L. F£7. BlueXP CopytSyncka R L CRFEREZT7—H1 7 L. FILLWTFT—4ZIC
DVWTNemoEFILE ML —ZVFFB 28T, REHAIV T LOBASEBEREREEZBE LI EZHEICD
WTHTEVYRAML—=230%1TVWE LTS

R

CDRTASR=N—ICHEELI=ZZ. NVIDIADELLBRBKICL>TEDSNIC
IR DEEZFRLE T, Davide Onfrio. Alex Qi. Sicong Ji. Marty Jain. Robert
Sohigian o F7c. RXY TP Y TDEEF—L XV /N—T&HS Santosh Rao . David
Arnette . Michael Oglesby . Brent Davis . Andy Sayare DR HREHH L TVWE T,
Erik Mulder 5.  Mike McNamara K.

KETA ER=N—DERICKET B L ICRAR EFPIRMBZRE L IcTRTOFLISOH S EH L £ I

BB DRERG

CORFIXYMMIEBHTNTLBBIROFMICOVTIE. ROVY —XZHBRLTL
12EW,

* NVIDIA DGX Station . V100 GPU . GPU Cloud

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

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

> NVIDIA NGChttps://www.nvidia.com/en-us/gpu-cloud/["https://www.nvidia.com/en-us/gpu-cloud/""]
* NVIDIA Jarvis Y IILFE—HILTL—LT—D
> 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"/]
° BIFEE 1 Fhttps://nvidia.github.io/NeMo/["https://nvidia.github.io/NeMo/"A]
* NetApp AFF & X7 L\

° NetApp AFF A > 1) — XD F —4 < — khttps://www.netapp.com/us/media/ds-
3582.pdf["https://www.netapp.com/us/media/ds-3582.pdf""]
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°c XYy b7y TDAIFlashFAS AT 75y a2V ) a—2 3> 0F|
mhttps://www.netapp.com/us/media/ds-3733.pdf["https://www.netapp.com/us/media/ds-3733.pdf"]

° ONTAP 9 1BE#HR S 175
1) http://mysupport.netapp.com/documentation/productlibrary/index.html?productiD=62286["http://mysu
pport.netapp.com/documentation/productlibrary/index.html?productlD=62286""]

°> NetApp ONTAP FlexGroup Volume 7% = 71J)L L 7R— khttps://www.netapp.com/us/medialtr-
4557 .pdf["https://www.netapp.com/us/media/tr-4557.pdf""]

« NetApp ONTAP Al

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

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

° DGX-1 & Mellanox D%y T —F 2 JKETHH A R TIN5 ONTAP
Alhttp://www.netapp.com/us/media/nva-1138-design.pdf["http://www.netapp.com/us/media/nva-1138-
design.pdf'?]

° DGX-2 %= fEMA L 7= ONTAP Al 551771 K https://www.netapp.com/us/media/nva-1135-
design.pdf["https://www.netapp.com/us/media/nva-1135-design.pdf'?]

TR-4858 : [ NetApp Orchestration f##RZE with Run : Al J

2w k77w 7® Yaron Goldberg . Run : Al. David Arnette . Sung-Han Lin

NetApp AFF A hL—U 2 X TF AL BHLIENT #—<XVREERZ)—RITBZNA
TVYRITIRT—IEEMEZIRELET, Ry 7Yy FE Run © All&. NetApp
ONTAP Al fBEREDIMBE DIEEETH B ATHEE (Al) CHEWEE (ML) 0oU—o0—
RIS L. TR —TFSA XIS ADINT #—<I VR, S84, YR—FEREHLT
WBRCCZRAETAHDICRELEFL, FIT: AITD—VO0—RDAIA—47 XL —
> avickb. Kubermetes N—XDRXT T a— LY —XFBTSY b T 4A—LH
BiIEN. HAEED GPU FIARZEIE. Bk TERLIICBDET, Ry LT w

7. NVIDIA. Run : Al OfEREZHEAEHLE T NVIDIADGX > X7 ALlF. T>X—
T5AXAID—o0O0—-RICBLLIA Y752y 0B ELE T, COTFI=AILL
R—FTlE. TESTFERI—RT—ARERBICHICLIERFEEAI D AT LZBRTZH
ERETOHA A ZAERHELET, Run DEAICEHT B15H,. Al & NetApp AFF
AB00 A F L= AT LDEEHINTUVET, Al 1= 7F % 5EEERI THRINICE<
TcdD) TP LYRT7—FT7U0F v LTHEEELE T,

AREOW[WRERZTIL—TIERDEED T,
CAIRARDIEDHDY ) a—>a > umRATIIVA—TSAXT7—F7T27 b A>T FHLEAEED Kubernetes
R—=Z2QA—RT—RA@NTOETILEY Tz T7 X470 —EX

C T—=ARAYAIUT AN MR BETINERIRTZ-ODOMEBENLHEZFELTVWET BEHOF—L
ETHEMIND VS AXBEICEIT2EEEE YOz 7

C ABETIORTFERTERYETZT—EIOIZT
CTITTEITATRITOERBREE. EDXRRI)—4— Kubernetes 75 X42ND )Y —XFBR=HZELd
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37EE CRR T VA BAOTIBRA X TORMEBRTE £ T

FRERDOBE
NetApp ONTAPAI ¥ AlOTIY hO—)LFL—>

v k77w 7 NVIDIA H'FF. REEL 7= NetApp ONTAP Al 7—F 77 F ¥ I&. NVIDIADGX ¥ X T L ¥ =x
YTV TDISIRRBA ML=V RTLEZEBELTVWET, COUT7LYRT7—FTIFvICId.
ITHERRICRDE S X Uy bHBHD ET,

© OIS E Y
S AV A—F 4 VT LR L — VR ERICHETE T
C MRS BT, S — AL RICHETEES

CE TETFBNT A I VRLICHBTRTEIERRA ML DA T a0 RHLET IR MRTY
[

NetApp ONTAP Al I, DGX > XF L ¥ NetApp AFFA800 R L —S S XA F LB REHRDR Y NT—O B
BICHRELE 9. NetApp ONTAPAI XA T LY DGX Y AT LTIE, RETOEMT EHAICFEST. AIEA
B TEET, BERITNREBREDSHBO T, PRATLEFWARIEETEE T, FEIC. Ty, O
T 9TURICDIE2TT—2 AT U TV MIBETEEY,

Xy b7y ZOA O O=-IILTL—=2IF T—EHYAIVTAAMET—RIVS_T7ENRE LT, 7
IWZARZYIDA, ML, T4—7F5—=>% (DL) OT—RCRBREEBMRETT, Al OFIEIILEKT S
IC2oNT. 7—270—RFOILEERT—2OTAMRYE., SETERFENELTUVET, NetAppAl IV~
O—ILT7L—2iF. T—EX—LAR—AOAERLEIVO—=_>T% Git LIRS b EERRICITOKEEER. L
—HE) T eN=U a3 VBEBOEDICT 2R ETIAR—A A %I FFERFIICERTDA RL—=27
J—J70—%E&H&LTEETIHE., CNESDOFBEISTHULET, NetApp Al > +FO—ILTL —>%EH
TRL APV B TTF—2%2 2 —LLRICL U — kL. Jupyter Notebook 77— ZR—X
I FAOES I Z VI LT KEREBERT -2y MIT7 712X TEEXT,

T AT—O0-ROA—TIAL—=3VAEAITO Al TS5y T 4—L4

T Al HEVIOAI AV TSRS OFYDA—T AL =23 ESMMRELCTSY T +— L%
LLELF BREABRZN—FRIIT7HS5T7—70—-RZHPILTSZZET. Run @ Alld. GPUDUY—X
ODHET—ILEZERLET,. COHRES—IL2zHMNICTOES 3 =>F L. AlT7—20— ROMERMAEA—
TAML—=3 28 GPU DERAORE(LZRIBLET, T—EH1IVT10 X ME. KED GPU /NT—%
S—LLRITHBELTHERZBRLTE, IESEZENTEET, —A. ITF—LIF. VY—2070OE
oazZyvy. Fa—a>7, FARICATS 3 —mltSNi-o70X0 1 FEBE U T7ILZ A LOEEME#RFL
£9, Run : Al 75w b7 x—LIX Kubernetes BB L THEBEINLTWVWSH. BIFEFDO ITTO—2 70—
PTF=RAYA IR JO—BBEICKRETEET,

Run : Al 75y 7 xa—LICIE. ROELSHEXD) Yy bHHD EFT,

A R=2 3 VIIHDBEEERERE *Run D ALY —XDT =)Lt Fa—a12J BRMAITOXAZ
ALZZY b TV TR =IO X T LEEAEDEB LT, ARELLIZA VT IEEOEHEH SE
DEXDREIN, T—ETAIVRICERIBZENTEE T, T AlLRY FT7 Yy TOEERIF. O
YEa—TAVIRT—RNATIA VDR MRy VRESEZ B BERHOT—rO—F
ZRITIBECTEEMZ@DLETEET,

CCF-LOEEMELE, *RITAREETILIVILICED, IRTOA—HY—F—LHBRFRIY
—RAZHBETETZLICHBDFT, BREOSVW IO TV bR LIRS —Z2H5D COHHREL
THELILET, HB23A—FPF—LDSHOI—HTRF—LICUY —XZFMWICEDETBE I ENTE.
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HHIELGPU VY —RIZRA LY —IZTI7ERTEBRLSICHRD T,

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

BERRT ./ OY

CDEREIZ. 18D NetApp AFFA800 > X T L. 2 5D DGX-1 H—/\. 28D
Cisco Nexus 3232C 100GbE X1 FTEREINZE LT DGX-1 H—NIFENZEN 4K
M 100GbE ##: T Nexus X1 wFIcHEHRINE T, ZDEFIE. Converged Ethernet

(RoCE) ZNLIVE—FEALIEXEYT7UEX (RDMA) %#FERT S GPU
BEICEAINE T, NFSXML—CT7 O XHEORKRD IPEED. Chbnl) vy
TiIhnxEd, FEXLL—ya>bO—3FE. 4 DD 100GbE U VU %=FERALTHRY k
D= R4 YFICEHREINTVWET, XOKIZ. COTIZAILR—FTIRTDT
2 b F)AFICHERLT- ONTAPAI BRE 7T —F T I F v 2R L E T,

100GBE- RoCE and NFS
100GhE- NFS only

NVIDIA DGX-1 systems

Cisco Nexus
3232C

i
A
W

()
UUW
‘1":1‘?
(g
(N

()
‘1

NetApp AFF AS00
48 X 55D-NVMe

4
0

‘;.C'&-

X)
0
W
X

o
W
4;'.

COEREBETHERINTWVWSN—RD T

CDREIZ. ONTAPAI D 77 LY RT7—%FUF ¥ DGX1/—RYAFFA800 A L= XF L1 HE
EERALTRIESNE LTe Z8BLTLIETLNVA-1121." BB L TLEE0L,

RORIC. TALTHERARZRETBCOICHBEBRN—RIT7AVR—V b ERLET,

beim

N—RKRoT7T #
DGX-1 ¥ XTI 2
AFF A800

BN
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https://www.netapp.com/us/media/nva-1121-design.pdf

N—RoxT7T
Nexus 3232C X1 v F

I
i

VI hOTTEH

COFREIZ. Run @ Al ARL—2H 9 VX =)L ENT-EARMA Kubernetes IRIBTRREETNE L

7= Kubernetes (3% ERAL TEA TN E L7 "NVIDIADeepOps D TI"BALY Y Y | ABEIBICKE
BIRTOOAVHR—2Y FE2EALZX Y, DeepOps IFEHFMICEA SN F T "NetApp Trident” Kubernetes IR
BrOXKGHNEIRL—SHREDEDIC. TIAILRDARNL =SS ZPMERSNE LT, CHhic&b. O
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demo/quickstart -g 1
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$ runai submit buildl -i python -g 1 --interactive --command sleep --args

infinity

COUa T H2FILD Docker A %— Python ICESVWTWET, 37 buildl ¥ WS &EEMIFEL
7:0

[ interactive | 73713, Pa7HRBELIBETLTOLWVAVWI L Z2BKLETHREDE
(D) EogEmerTLTdresn, BEEE. HEEY 3T RT AL > TRT SNB ETO
BREHEEER TS E T

332


https://app.run.ai/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-Unattended-Training-Workloads-/

g1 737" 202371 DO GPU ZEIDETEIExoNOT Y REsI#E. T --command
sleep—args 1> 7142711 T3 AXVRZIEETSIH. AT TZHBLTISICRT TIHELNHD
9,

MOAYY RIE. THALILOAY Y REERICHELE T [BEANL—Z2J 0T —20—F] !
* runai list’ :%ﬁ-ﬁ\ zj___az\ l‘ii@H§FEﬁ\ /_]\“\ ‘I’X—‘\/“\ 7['917 I\\ j-_-'f\ GPU ‘:&593
PAOLUBES
* runai get build1™: £ 3 7 build1 DEBMAT—RXZRRLET,

* runai delete build1™: }EEEDT—-0O—F build1 ZFLEL XTIV TFIC bash > TILZEUF T BICIE!
ROAR Y FZRITLET

S runail bash buildl

CHUCED. VP I—RICY TAHBEEBATNET, F— YA IVT A NI AVFFRTEFLE
BISEE 7o I MR TE £ T

VS RADAT—RAIE. Run @ AlUI THESRTIT XY H5 "hitps://app.run.ai’s EEMICDOWVWTIE. ZBBL
TLETVWSHERE LR -2 0— ROBEB EER"

R—brhEGRINEE 0D —oO0—R

Run : AICLI TOVT 7 %R BMIC. MEEEIILRTD—o0O0—-RZIWRT ST, A>T FHA—HI(C
RER— b ERNBETETET, Chid. 757 REE. Jupyter Notebook DIR{E. ZDMDOYr /O —E X
ANDESICIRIIBE £9, "AJI" Kubernetes 75 X ZDNEBH'S Kubernetes H—EXAD 7 I X ZFFA L
9, 7TVCREHRETBICIE. O VNI REGHEDY —ERICEET 2D EEET D2 EDIL—I
ZERRL X9,

IS RARDY—EZIANDONE T IV A% BUNCEIBRTBICIE. VSRAXBEEBEENRAI VA N—ILTEI e %x#
BLEIT"AT" O-—RNSOHEHBELE T,

ANEH—ERZA T LTERTBICIE. ROOAYVRERFTLT. 7—70—REERBICAV Y RET1TS
ER—bEHRELED,

$ 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

AVTFHFHERICEB LS. Trunailist ] Z%47L T, Jupyter Notebook IC7 27t XF 3 Mf—E X URL
(S)1 ZHESRLF 9, URLIF. ATV RARAV b a7, BLUVR—FTEEINE T, 1LLzxidF %=
SR L TL7ZE L https://10.255.174.13/test-ingress-8888,

FHEICOVTIE, ZBRLTKRETVW R— b EREN TV SNEEDOEIL FT—JO0—- FZEET 5"
B\ 5 X ZFIFHEDER

COEI>aVTIE 4D2DT—RYA IV AF—LHENENRHEBOY—70O0— K%
EELTET AIA—T AL —2 a3 VBRRZRIAETHHRENGS VA ZITIal

333


https://app.run.ai
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/
https://kubernetes.io/docs/concepts/services-networking/ingress/
https://kubernetes.io/docs/concepts/services-networking/ingress/
https://kubernetes.io/docs/concepts/services-networking/ingress/
https://kubernetes.io/docs/concepts/services-networking/ingress/
https://kubernetes.io/docs/concepts/services-networking/ingress/
https://kubernetes.io/docs/concepts/services-networking/ingress/
https://kubernetes.io/docs/concepts/services-networking/ingress/
https://kubernetes.io/docs/concepts/services-networking/ingress/
https://kubernetes.io/docs/concepts/services-networking/ingress/
https://kubernetes.io/docs/concepts/services-networking/ingress/
https://10.255.174.13/test-ingress-8888
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-an-Interactive-Build-Workload-with-Connected-Ports/

—hLTWVWET, COZFUATIE. GPU DY —XOEBRIERGIFENZT D>
ZHIFLADS. VFREADFBRZEHZCHNTETEI XTI .. TaiAL 7 ResNet-
50 RVFIY—0%FEHALET £ 3> "ResNet-50 ¥ ImageNet 7—X 2w FARVF
X— U DWE" .

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

dataset dir=/mnt/mount 0O/dataset/imagenet/imagenet original/" --args "--

num mounts=2" --args "--dgx version=dgxl" --args "--num devices=1" -g 1

ResNet-50 N> FI—20%R{TLE L (EEE) "NVA-1121." /NT U w2 Docker UIRI LU ICTFEELR
WY TFHIZlE. 757 [ -local-image | Z@ERALEXLTce Ta L2 MY Timnt/ 1 & Timp' 1 ZRA b
DGX-1 /—FRED Timnt/' 1 & Thmp' ) ICENENIVTFICYIOVMLELe T—R2EY MNEL Ta L
2 k1) %359 T dataset_dir 1 5|8% 35D NetApp AFFA800 ICH D £§, £'EB5DIHED --num_devices =1
g1 ' 2OYaTIc1 DD GPU RENDYTTVWB I L2 EKL £ T8IEIE Trunpys XZU 7 D3|
T, %EIX runai submit ] AV RDT ST TT,

RDEIE. 97% D GPU FJAXRZ(HmA. 16 BDOFEHREERER GPU DEIDHTHENP AT LBEL v Rk
—RERLTWVWES, GPU/ 7O T bDOES ST TlE. EF—LICEIDY TSN TLWS GPU D= EE
ICRERTEE T, [RAFDOC 3T U« Y Roilld. BEERTHROY a4, 7Oz b 12— —,
AT, /—F. GPU DEE. TR, EWRKR. FIBEXROFHFH, Fa2—ICERIhTW\Ws7—270—R
EEFDFEBREID Y X M MREBFRDI 3T ICRREINET, I5IC. Nodes Ry I RiF. V5 XZRD
B4 D DGX-1 /—F®D GPU BB FRAXRERRTLET,

| Overview Cluster: clustert Wwang NetApp
Nodes Total GPUs Allocated GPUs ARt GRS/ Peoject
]
4
Idle Allocated
GPUs 2

o
0 TG team-h teamea bemm-d

Running Jobs

Job Froject User Type Mode GPUs Run Time Progress Wilization
netapp-heavy-d-1 team-d fool Train dgx1-1 1.00 00:24:23 263
netapp-heavy-d-3 team-d roat Train dgx1-1 1.00 00:20:47
fracls team-d root Interactive dgxi-2 0.50 00:10:35 13% T00%
Pending Jobs Nodes
Job Project User Type Reguested GPUs Walt Time Nods Tetal GPUs Allccated GPUs  LHilization
nelapp-heavyc2 team-c oot Train dgx1-1
po-se 2.00 00:13:20 ¥ 8 8
dgxl-2
L 8 8
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XOKOZ7OP Uk Tteam-d] ICBT3237 38051 ICDLWTIE. EIDbH TSN GPU DD
050 THBZehhhbXxd, THIC nvidia-smi AXV RICK>THERINEI ATV R aAVTF
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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 +

F—=—N—=04—2D GPUEIDYTICLEZEWVYT T X AFIBRDERR

ERBLTKEIVW'EARANLBE R 7T 72 A"BLP"FT—N—04—2 T T7*

2"Efe. BERTANFIUAZERL. EHLT—IO0—-REE. B8V TFTF
A IR a—1)>0 A—N—U 44— GPU JOE 3 =>4 %3FIKT 3 Run . Al
=AML =23 eETELEX LT CHUCED. ONTAPAIRIEBTOI S XA
V—ZXDFBAREZH. TVA—TSAILRILDT =LA TV RF—LOEEE%
EEQ\L@IK'C‘%& LzTCo

NBD3D20EILaVT ROTOP T I eI +—RZ2RELFT T,

7O zxzo bk T+—X
F—LA
F—L-b
F—L-c
F—L-d

© NNy R

Flee D320 3T ROV TFHZFERALET,

* Jupyter Notebook : "jupyter/base-notebook
* I GCR.IO/run-ai-demo/QuickStart | #RfTL X9

CDTARFIUATIE ROEBEZHRELET,
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Y =270 aZ 7 0@g%e. VYV —AOERFEZHALET I—UHhoHRIEEET

I—HHRGPUDT S0 a>B{EICTOES 32T T3HEZHALEFT GPU Oz EHTIEE
LET

* FoLZERELTIAVEA—TA VI DR MRy I ZBETBHEZHRALET VYV - T+ —2h'H
PHEIE. A—THEDOVY —R T —22HRBLETT 75 XFRNICGPUNEHINTLS

* XY NPy TAVTFIREDREDHENIEZITSD 3 T 2RITI BMRIC. NetApp BBRRZEALTT
—ANATSAVDRIIRY VBB B EZHATS

*ZFERALTERBOZA IOV TH2ETITEZHEZHFRALEFT > X714
> Jupyter /— kT v
cRITIAOYVTS
COZAZMTIINDRED L ZTICEVWFIBARERRLET

TRAMRICETINZIFEEOOT Y RO =TV ADFMICDOWVWTIE. Z8BLTLLETVW'EI2 348D
T X D"

1B3EDT—IO—RIRTHEEINDI . ROKIIRTLSIC. AVTFHREEDH TSN TWLWS GPU
DIVRARDRRENET, 72O RL—Z=Z2J2 6 DOMEE I THHEESINTED., 4 D2057—42HY 1T
VRAF=LEVZal—2arv LT, FNFNICHBOETILZEITLTVWAIHMEHEPTHEIHZHEEEL TL
FTAVET0T14 7RIS TDHE. BLDRFEEIF Jupyter Notebook ZEFA L TI— RDEFTAHNT
Ny IHFTO>TWVWET, EDeH. VT RRVY—REHEFDFERETICGPU 750> 3>y O 3=
VIGTBCEZBEIOHLET,

I SERVICE URL(S)

CDTRALSFIVADBERIZRDESICBDET,

* ISREDVIEVTHIUENHD T, 16 BED GPU BMERAINTULET,
* U ZZDOFBENE L.
* 73023 FIIEDETICED. GPU LDHZBLDERIMTOATVET,

* Nteam-d | TlI. IRTOIZA—EHEHRATINTVBIDITTIEHD FHFA. LIcH>T. lteam-b ]
& Tteam-c | Tl EERIEMD GPU ZFEHT A ENTED D, 1/ R—=2 3 VICHhHBERD
BiEINnEd,

BEANGEFRRD 772X

DI a > Tld 'team-d BEDZLD GPU ZERLTHZE (ENHIFEIDHETOD
TICHDET ) AT LT 'team-b' LU 'team -c DT—IO— RZz—KHFLEL ' RIE
BHEZDETHERBREICBITIBZA L ZRLTVWET
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DaT7DXE. FATZIAVTFAX= TR VR =T U IABEDFEMIOVWTIE, #8BLT
{IETVW"EI23> 49 DT X MDA

KOS, BEIO—RNS OO VTeTVIVT T TR a—1)20I1C&D. V95 RE2EAKR, F—LC
CICEIOYHTHENGPU. REBFDY 3 TE2RLTVWEYT, IRTOF—LT—o0O—RHEXKLT= GPU
DIED . VS AZNTHEHAREREET GPUKBEZEBX 2. F1T: AlOARASBPAEMT7ILIU X LICE -
T. lteam-b] & Tteam-c] DEFNZNIC1 DO a3 TH—BEFELEEINET. chidk. FnsHr7Od T
JrOEIDHTEEZH/ELTVWBRIHTYT, CNUCED. 7T AZLEOFAXRNEELEFTH. T—2H 1
IVRF—LIF. BEEHNEKZELEVY —XOFNICESDWTE|EHEIEETET X,

GPU Utilization GPUs / Project
Nodes Total GPUs Allocated GPUs " A
10
]
Running Jobs Pending Jobs |dle Allocated 4 o
: - GPUs B ‘
1~ f 86% | ' mmill
13 Y, g |
1O L » 1IN m -
. team-¢ teamb team-a team-d
Running Jobs
Job Project User Type MNode GPUs Run Time Progress Utilization
c-3-g02 team-¢ root Interactive dgxi-1 0.20 00:17:40 16% 99%
alg team-a root Train dgx1-1 1.00 00:11:49 23% 100%
b-2-g04 team-b root Interactive dgx1-2 0.40 00:11:48 13% 100%
[ ] team-c root Train dox1-2 1.00 00:11:38 24% 66%
Pending Jobs Nodes
Job Project Uger Type Requested GPUs Wait Time Node ~ Total GPUs  Allocated GPUs  Utilization
b-4- t -b t Trai 2.00 00:01:34 dgx1-1
qa eam oo rain gx 8 8 8%
c-4-gg team-c root Train 2.00 00:04:49
dgx1-2
. 8 8 89%

CDTFRAMFIADERIZ. KO ERLTVWETD,
T BEBO-RNSTYIVY, *TRATLIF EF—LDEOYTEFERTZIELSICGPU DEIDYTERH

FRICABLET, —RHELEINTVW T —o0—Rid £V 4A—FZBIXTVWcF—LICBELTVLE
ER

CCREBHEBO—HHEL, * P RTLIE. JIILREERLIEF—LDOT—IO—FZEFELELTHS. B
—ADF—LDT—IO—RZELELET, £1T7 ! ALIZIBREBRREETILIVILABD Y,

FT—=N—=DF—RTTT7HR

DI a>TlE. BHOF—LHAT7—o0O0—FRZXEL. 74— 3%=BiET3F
DAZIELF T, CDOAZETIE. Run @ AIOREET7ILIU X LD, BRIREIN
120 a—R2DUERIZESDTISRENY—X%ZED Y TR HE%=HBLET,
CDTFARSFIADOEE:

*EROF LD —REZNLTGPU ZERLTVWBEEDFa—A VI XN LZRLET,
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* SRATLDN TA—BDURIE ST, 74— Z2@BBLIEROF—LREICI SAZOBERHEEZSD
L. 74— FDBREVF LB ARTREDORIBRZEDD L IICTE2HEZRLET,

DOXRE "EXNLGE RIS 7T 72 A"TlE. Fa—IlcANSGNZT—o0O0—RiZ22oH6DFd, 120F T
team-b] FA. 51 2i% Nteam-c] HTY, CHOEI>a>Tld. BMOT—oO—REFXa1—ICHFHL
£9,

PaTdORE. FHAINBZ AV TFHFAA—D RITETNBZIVY R =TV RBEDFRICOVWTIE. 288
LTLEETVW"EI> 3> 410 DT R OFEHE"

ITARTDT I THE I a VIO TEEINZBZBE "I a V410 DT A D" RTL - Ay a
R—RICIE 'team a'team -b’H LV 'team ¢ DITARNTD GPU OEH ' FRIRE SNV 4—2EDHZBL K
D2TWVWBRIEHREINTVWET lNteam-a ] &, YIHAREDYV 7T +—% (4) EDHA4EDGPUZEHE
L. Tteam-b] & Tteam-cJ ZV T rT4—% (22) &DHL2D2OGPUEEBLET, EIhHTHN
720 # —RiEiB GPU DLEER(IE. BRIRESNII +—XDERCFLTY, k. X TLHBEZIBRLD
HEY LTHARESNI+—2%E2FERAL. BHOF—LH I +—2%ZBXTGPUZEMT 3L SICEXK
LB aIicin L TrOES 3 Z o Jcnd=H7Td, COLSHRBHFHO—RNT VI VTF. tEDT—421
AIVRAF—LDA ETIILORRCGERICEBMICEAE L TVWBIHEIC. NFHCEBRIEMAT T ZRE L £
-g-o

GPU Utilization GPUs / Project
Nodes Total GPUs Allocated GPUs . 2Pl
10
B
Running Jobs Pending Jobs Idle Allocated . B
: v GPUs ‘
- . 2 |
1/ 2 1
by y. : |
" " team-c teamb team-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 dgx1-1 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
& 1 i Trai 200 00:07:45 dgx1-1
c-6-gg eam-¢ roof rain g 3 3 P
b-5-gg tearmn-b root Train 2.00 00:07-:46
1-:
dgx1-2 8 8 89%

CDTRARSFVFDERIZRDESICHED FT,

CDF—LDT—UO—RDFa—EEAEBRINE T,

* X a—fRRDIERFIE RIEMTILTY LI > TRESNE I 21 team -b & 'team ¢ &' EEHED
D4 —3%ZFD-D " BILEDA—/N—T 4+—4% GPU ZEEL £ 9 F7= 'team -a I 'team -b ¥ 'team -c
DI A—=BZD2BDI #—2%[BATWBT= 'GPU DEH 2 BICHDFT

*IRTOEDHTHEBNICITTONE T,
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F—L-b 48 2H D=2 L2220 GPU, 1
DNDT—UO— KR a—ICEER
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Fa—|IBFBRINTWET—70O
—RiEHOEFEA

RORIE, 7OV FZTED GPUEIDHETZ/RLTWET Run : £ 3 >0 Al Analytics > 278 —
RICRREINZKE "A—N—04—2D GPUEIDHTICL2EVI S XAXFBRDER". "BXANLER
R 772 ABELIN"FT—N—=05—2 T T7% 2" IDOETIE. FEDT—E YA TV RF—LEICT
OB 3azZ>JENzGPU DEZEICRLTVWEYT, PXATLALIFE. FESINT7—oO0—-RICHLETGPU

EFEFMICRIDH TR D ET, CHICED. 5 XZAICFERARER GPU BHZBEIF I+ —3%
BEL. AFEICR->TIa3TZ2TVIVTRLTHS. 4 DDF—LITRTHREWICRE L IRREICE]

ETBRIEHTETET,

GPU Allocation / Project ~
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8 ; —3
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,u ||
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ll I| !|I |
| I |
2 I| l' [ |
\_ |
|| _-". ' |
0 1 L ———
08:30 08:35 08:40 08:45 08:50 08:55
— team-a team-b team-c — team-d

Trident T7OES 3 =20 SNTkGERNRY 2 —LICT—R%ZRET S

NetApp Trident (&, A>T FHEIN=T7 TV =2 a3 0RO ZBERKGEED=—X
IR TERLSICEKET SN, BREICHER— I TWBA -T2V —X7FO> 1Y
kT, Trident TFXOE Y 3 =>4 &Nz Kubernetes PersistentVolume (PV ) (Xt
LTT—RDOHAHMD EEFTIAHEITOENTE. T—2EREL. BBS{b. NetApp
Snapshot 727 ./ 0O, AV 7547 >X. NetApp ONTAP 7 —A2EEYV 7 o 7H
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RBETIENTA—IREVSTEX )Y FEHFRTEFET,

B D4FIZERTO PVC OBFIA

ABEDA 7O FTlE. EA2 327 FTRL Kubernetes PV IS L TTF— X DiABD PEITIAH
TS ADNERMBIBENDH D £ 3, Kubernetes Persistent Volume Claim ( PVC ; &#ih U 2 — LER)
ZEABAT3ICIE. YD PVC ZER L TEKBELHBD T, ZBRBL T LIV "NetApp Trident D
R a2 X2 "PVCYERRDFEMICDOWVWTIE. ZB8BLTLIET WV, R, BFD PVC #BH AT 36% R L
x93,

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

ROAR Y RERITLT' AV TV b 'team-a DY 37 pvetest DAT—RXAERRLET

$ runai get pvc-test -p team-a

'team -a' ¥ 3 7 'pvctest' ICY T ¥ kT NF PV /tmp/pveimount AR REINE T DL SICL T, EFOI>
TTFHAEILR) 2a—LDEHANBDCENTESH. ARPIRLIIEABRIETHE T IERDOETILHEE
TRFBEIENTT T—EHAIVTa AME ETINDOT OV TINZEBEL. KZHOREFITED
HOFAMICE > TFAEREBABTHOEDZI N TETFT,

KOARYREFERALTCIAYTF I T I9EALET,

$ runai bash pvc-test -p team-a

0%, XUV RENIRY a—LZHERL. AYTTROT—RICTIERATEET,

PVC OBFIBE LS ZDO#EEIZ. NetApp FlexVol 7R1) 12— L ¥ NetApp ONTAP FlexGroup /R 1) 2 — L ¥ E
BLEYT, 2D, T—RIVIZTIE. LDFRATRELRT—RXEEAF I3 >ZFALT. 2Yy 7Y
TOT7—R27 77 )y %FRATEEY,

=Rl

ZYy Ry TERUN { COTFIZHAILLR—ETIE. Al . NetApp ONTAP Al RS
DIMBEMEEY. Run ! Al 7S5y b7 +#—LEZHAEHEZ T, AlT7—20—RD
=T AL =23 @R TEBZZCEZBNALTVE T, BIOFIETIE. 74—
S0 DEODT—EINATSAeT—IVO0—RA—=T A L—>3>0 70Ot
AzR8EBItd2V T 7 LR T7—F7U0FvZnRLEd, DoY) a—23> D8
AZRETLTVWBRBERRICIE. Ry 7Yy Run | Al DERTEHE%ERERTDZ
ZHENOLET,
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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

COBRET. XORREICHRD £,
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F—LA 4/4 (VI b Fx—2 1 EEBOEID %L
ENE)
F—L-b 4820 AL
F—L-c 4H2H A
F—L-d 418 AL

B L TLLEEW" [ Achieving High Cluster Utilization With over-uota | GPU &0 HT" #ITHDT X b
FIFICDODVWTDT 4 RAYy >3 UICTEMLIZE 0,

o3> 49 OF R SO
CCTlE. DTFRAMIDOWTELLKHRBELEY "BEXANLERIED 7 = 7% A"

RDIEF TS aTZ2xELET,

Oz o bk GPU O =1 XYk (Comment)

F—Ld 2. 6 H8H team -b/c 7—2oO—RKH
—BRH=IEL. T pending
1 ICBHLET,
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pARDE S8 S GPU O#% =5 dX> bk (Comment)

F—Ld 2. 8H8H ftDF—L (blc) DT—2
O—Rig—kfELEL. T
RER) ICBEBLET,

EITEINBZRODIARY R =TV RAZ2HBRBLTLEEL,

$ 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

COBET. XORREICHD £,

PA=D 7N GPUNEIDHTHNE LT J—o0—RFa—
F—LA 4848 &L
F—L-b 2/2. 3L
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EBRBLTLEIVEANAZEERS 7 722" #8BL T,
o3> 410 DT X DM
CCTldE. ODFRAMCOWTEFELLCHHBBLE S " —N—04—X T 7% A"

Nteam-a] . lteam-b] . Tteam-c] DIEICCaTEXELFT,

pARDE S8 S GPU DO#% =1 dX> bk (Comment)

F—LA 2. 4H4H 1{AD7—2o0—KR%Ex%
a1 — B

F—LA 2. 4H4H 2 @D7—2o0—KhHF
21— B

F—1-b 2. 212, 2 HOT—o 00— RbF
e =

F—L -c 2. 2/2. 27— 0O— KA+
21— I|CEER

RITINBIXOIAT VR —T U REZBRBLTLIEEL,

$ runai submit a-3-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-a$
runai submit a-4-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-a$ runai
submit b-5-gg -i gcr.io/run-ai-demo/quickstart -g 2 -p team-b$ runai
submit c-6-gg -1 gcr.io/run-ai-demo/quickstart -g 2 -p team-c
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F—L-b 2/2. 2007 —70—-RHAENEN2
DD GPU B LEY

F—L -c 2/2. 2007 —70—-RKRHEENEN2
DD GPU ZRBr LY

F— L\ -d 8H8H AN

RIC team -d DIARTDT—2o7O—REHRLET
$ runai delete -p team-d d-l1-gggg d-2-gg d-3-gg

EBELTKIESVW'A—N—03—FT 732X EBBLTLIETL,

BB DRERG

CORFIXYMIEBHSNTLBBIROFMICOVTIE. ROVY —RZHBRELTL
2L,

* NVIDIADGX & X T L
° NVIDIA DGX-1 ¥ X T Lhttps://www.nvidia.com/en-us/data-center/dgx-1/[]
° NVIDIA V100 Tensor 377 GPUhttps://www.nvidia.com/en-us/data-center/tesla-v100/[]
> NVIDIA NGChttps://www.nvidia.com/en-us/gpu-cloud/[]
CETIAOAYTFIA TR 3 UBRE
° 17 : Al RGO BEhttps://docs.run.ai/lhome/components/[]

° BT Al 1~ X k=)L FF 2 X khttps://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/

° RITEFD Y 3 TDF(E Al ClLlihttps://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Launch-

Unattended-Training-Workloads-/[]
https://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Start-and-Use-Interactive-Build-Workloads-/

°c RITRID GPU 737> 3> DEIOHT: Al
CLlIhttps://docs.run.ai/Researcher/Walkthroughs/Walkthrough-Using-GPU-Fractions/[]

* NetApp Al > FO—IILTFL—>
° FUZHILLR— k& TBE 2T Lhttps://www.netapp.com/us/medialtr-4798.pdf[]
° 727 Ehttps://youtu.be/gfr_sO27Rvol]
° GitHub 'J 7R ~ U https://github.com/NetApp/kubeflow_jupyter_pipeline[]

* NetApp AFF & X7 L
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° NetApp AFF A > 1) — X DT —4 < — https://www.netapp.com/us/media/ds-3582.pdf[]

e Xy 7Y TDAIFlashFASEIFT 725wy aV)a—3 >0
mhttps://www.netapp.com/us/media/ds-3733.pdf[]

° ONTAP 9 1B 7175
1) http://mysupport.netapp.com/documentation/productlibrary/index.html?product|D=62286]]
°> NetApp ONTAP FlexGroup Volume 72 = 71)L L 7R— khttps://www.netapp.com/us/media/tr-4557 .pdf[]
* NetApp ONTAP Al

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

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

° DGX-1 & Mellanox D+ k7 —F > JE5HH 1 R THEM I3 ONTAP
Alhttp://www.netapp.com/us/media/nva-1138-design.pdf[]

° DGX-2 % fEF L 7= ONTAP Al 5%5t77 1 K https://www.netapp.com/us/media/nva-1135-design.pdf[]

TR-4799 -5%51 | BEIEER T — 2 O — REITDNetApp ONTAPAIU 7 7L Y R 7—F7
IF v

Zv k7w 7FDavid Arnette & Sung-Han Lin

NVIDIADGX7 7S —DY AT L. T2 —T54 ZANCELL TRt N/, it
ROOHEEANTIHEE (Al) 75V 7 +—LTYo NetApp AFF A AL —U S X T L
IE. BEBLIENT A= REERZ)—RITBINAT )y RISTTRTFT—XEIREEE
ZRELE T, *v 7w TENVIDIAIZIE#E Z 8 L TNetApp ONTAPAIU 7 7 LV X7
—FTUOFvEBRL. BPERICAICEREE (ML) O7—270—RZHR—KL. I
VR—=TFSARXIVTADINT =TV, 5. Y R—bZRHETEZIZ—2F—FR
REREHELTVET,

"TR-4799 -5%5t : BENEET — 27 00— REITDNetApp ONTAPAI 77 LY R 7 —FF O F "

TR-4211 : [NetApp ONTAP Al reference architecture for healthcare : Diagnostic
imaging -f## R designJ

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

COVTFLYRT—FFTIF v Tld. ANLZAT 71— 24— RXAIFICNVIDIA DGX-2
AT LENetApp AFF A RL—U R ER L TAIAIRE (A) 1 V7 S5%BRIZIEE
BROAARSADEBNALET, £l EESZWER. REIEFADT A M —X &ER
DTF«—TZ—=>% (DL) EFILOBRRICERINZIBLANILOT—T7O—ICET
BBHOESTENTUVET, £/o. BEROBAICHEINSZ APV JICDOVWTHERH
LE9,.

"TR-4211 : [NetApp ONTAP Al reference architecture for healthcare : Diagnostic imaging -##RZR designJ "
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TR-4807 : NetApp ONTAP Al reference architecture for Financial Services
Workloads -fZ/Rk design.

Karthikeyan Nagalingam. Sung-Han Lin. NetApp Jacci Cenci. NVIDIA
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"TR-4807 : [NetApp ONTAP Al reference architecture for Financial Services Workloads -f#/R5 designJ "
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E#&: 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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