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1. sTHAWSIESIG . FEEEFEEIRP. 1EZRSageMakerH B EH RS T SifhSageMaker *

EEE Services Q SELEELCINERES X @ Q @ {§} N. Virginia v AWSAdministratorAccess/kj

Search results for 'SageMaker"
Try searching with longer queries for more relevant results

Features (4) Services

Resources | New

Blogs (1,115) @1 Amazon SageMaker vy

Documentation (15,143) Build, Train, and Deploy Machine Learning Models
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2. fTAERAET R T EIRALA, REEERE CIEEIZREL

awg EEE Services Q Search [Option+S] ‘ @ Q @ @ N. Virginia ¥ AWSAdministratorAccess/kjian@netapp.com

Amazon SageMaker X Amazon SageMaker » Notebook instances
Notebook instances info Create notebook instance

Getting started
Studio Q, Search notebook instances ’ ‘ 1 [
Studio Lab [4
Canvas Name Vv Instance Creation time v Last updated Status Vv Lifecycle config Actions
Rstudio There are currently no resources.
TensorBoard
Profiler

» Admin configurations

SageMaker dashboard

Search
» JumpStart
» Governance
» Ground Truth

¥ Notebook

Notebook instances

’it repositories

» Processing

3. IELIETImEmA.
RN IR I3 #R
BF*Network*Ex
RBHEEXBRIME, ABEFEVPC*. Subnet*#1*Security group, (fHEEERIL*VPC*F1*Subnet*8ll
EFSXNX R 4)
BEATANBEIZH CIEECA LM,



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
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aws H i Q Fsy N. Virginia ¥ AWSAdministratorAccess/kj

Search results for 'Fsx'

Try searching with longer queries for more relevant results

Features (5) Services

Resources ' New

Blogs (330) X | w

Documentation (3,920) Fully managed third-party file systems optimized for a variety of workloads

Knowledge Articles (20)
Tutorials (3)

DataSync simplifies, automates, and accelerates moving data
Events (12)

2. BEBIEXMHRS

Services Q Search b AWSAdministratorAccess/kjian@netapp.com

Amazon FSx X FSx > File systems
File systems File systems (0) Create file system
Volumes N §
Q Filter file systems 1 &
Caches
Backups Fil Fil Fil
P e fle e Deployment Storage Storac¢
system Vv system a system vV Status v . v — v capacl
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. FEAFRE—HKF*FSx for FS* NetApp ONTAP, REEFH*Next s



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. TFAESRETEF,
a. FEFIREEI R,

Services Q Search [Option+S] ‘ Q @ @ 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. BN X RLRIFF* SSDEERE"



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. MRER S5*SageMakerid B4 LB EIRY*vpc*Fl*subnet*,



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) v

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

Choose VPC security group(s) v

sg-0a39b3985770e9256 (default) X

‘referred subnet Info

Specify the preferred subnet for your file system.

subnet-00060df0d0f562672 (us-east-1a | use1-az4) v
tandby subnet
subnet-02b029f24d03a4af2 (us-east-1b | use1-az6) v

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. 3 A\SVM (Storage Virtual Machine)BJ* Storage Virtual Machine*:2 ¥F#1*5E Z53*,



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. RBHECFRBNAIME, ARREATANEEKHE Next*,

» Backup and maintenance - optional

» Tags - optional

Cancel Back -

f BETENEEG MENERRE CIEXE RS



® L ® [0} 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
Specify file system details

File system details

Step Attribi

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.

b}

Cancel Create file system

S. BEIFSXX I RFRIREREARLY*20-405) $*,

@ Q @ @ N. Virginia ¥ AWSAdministratorAccess/kjian@netapp.com

awg 'EE Services Q Search [Option

« Creating file system 'fs-08b2dec260faeca07"

FSx » File systems

Amazon FSx X

File systems

Volumes

File systems (1) Create file system
Caches
Backups Q Filter file systems 1 &
v ONTAP File File
. Deployment Storage
Storage virtual machines system v File system ID ' system v Status G v —_
name type
¥ OpenZFS
f fs-
SXN-
Snapshots (@) 08b2dec260faeca07 ONTAP @ Creating Multi-AZ SSD

demo /

ARS32RECE

ONTAPEZE
1. T BIZRIFSXX RS IBHRIRES N AIA

B &4 O @

AWSAdministratorAccess/Kflan@netapp.com

N. Virginia v

Amazon FSx Nl © 'fs-08b2dec260faeca0?' is now available

ESx > File systems

File systems
Volumes .

File systems (1) Create file system
Caches
Backups ‘ Q_ Filter file systems ‘ 1 &

v ONTAP ‘File systemname v File system ID A Filesystemtype Vo, Status v Deploymenttype v  Storagetype v  Storagecapacity ¥  Throughputcapacity ¥ Creation time v

Storage virtual machines

(o) fsxn-demo fs-08b2dec260faeca07 ONTAP @© Available Multi-AZ SSD 1,024 GiB 128 MB/s. 2023-09-28T15:07:30-07:00

¥ OpenzFs

2. R EIEAN R HRE B RiE S IPHAIE A ONTAPEIERHAF &%



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. FTH BB *SageMakerEie ARLfI*, ZAFEEH*Open JupyterLab*s

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. 7XJupyter LabTiES, FTH— 1A Terminal *

10



File Edit View Run Kernel Git Tabs Settings Help

0.

(] * c & Z Launcher +
Filter files by name Q
./ IEI Notebook
0 Name . Last Modified
conda_tensorfl conda_python3 conda_pytorch R Sparkmagic Sparkmagic Sparkmagic
ow2_p310 _p310 (PySpark) (Spark) (SparkR)
£
» Console

T

= @ ® S S S

conda_tensorfl conda_python3 conda_pytorch R Sparkmagic Sparkmagic Sparkmagic
ow2_p310 _p310 (PySpark) (Spark) (SparkR)

Other
T @& R B

’ Terminal Text File Markdown File Python File R File Show
Contextual Help

5. &g A\sshan<ssh <admin user name>@<ONTAP server IP>EREIFSxN ONTAPX &4, (AP &P
HEMFE2HIEER)
&8I *Storage Virtual Machine*BH &R,

: File Edit View Run Kernel Git Tabs Settings Help

() * & & ™ Terminal 3 X |+

Filter files by name Q, sh-4.2$ ssh fsxadmin@172.31.255.250
Password:
() -

./

Last login time: 9/28/2023 22:29:18

‘} Name a Last Modified FsxId08b2dec260faecal7::> I

6. U TFIRFHITHR S
BAMER fsxn-ONTAP {9 FSXN&E FIS37Z (& 2 ER B R HI B Ko
1&5f# M *Storage Virtual Machine name*{EA*-vserver* &K,

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



7. 11T T en S LK ZEFSXN Private S3HYig S IPFIELR,

O

¢ 0

File Edit View Run Kerel Git Tabs Settings Help
Bl + ¢ ¥ B Terminal 3 X |+
‘ Filter fi narm Q sh-4.2$ ssh fsxadmin@172.31.255.250
Password:
- e
Last login time: 9/28/2023 22:29:34
Name . Last Modified || FSXId08b2dec260faeca07: :> vserver object-store-server

FsxId08b2dec260faeca07: :> vserver object-store-server
FsxId08b2dec260faecal7::> vserver object-store-server
FsxId08b2dec260faecal7: :> vserver object-store-server

FsxId08b2dec260faeca07::> |

network interface show

set adv

create -vserver f: d

bucket create f:

-vserver fsxn-svm-demo

-obj

ver fsx _s3 -is-http-enabled true -is-https-enabled false

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

group create -name s3group -users s3user -policies FullAccess

p -vserver f

-1if

vserver object-store-server user show

8. {REBIHRIPFIEHE AR SR EER.

12

M Terminal 3 X |+

’ Filter files by name Q sh-4.2$ ssh fsxadmin@172.31.255.250
Password:
./ i s
Last login time: 9/28/2023 22:32:42
Name - Last Modified

Vserver Name:

Logical Interface Name:
Service Policy:

Service List:

(DEPRECATED) -Role:

Netmask:
Bits in the Netmask:

Is VIP LIF:

Subnet Name:

Home Node:

Home Port:

Current Node:

Current Port:

Operational Status:

Extended Status:

Is Home:

Administrative Status:

Failover Policy:
(DEPRECATED)-Firewall Policy:
Auto Revert:

Fully Qualified DNS Zone Name:
DNS Query Listen Enable:
Failover Group Name:

FCP WWPN:

Address family:

Comment :

IPspace of LIF:

Is Dynamic DNS Update Enabled?:
Probe-port for Cloud Load Balancer:
Broadcast Domain:

Vserver Type:

Required RDMA offload protocols

FsxId08b2dec260faecald7::> set adv

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

FsxId08b2dec260faecald7-01
ele
FsxId08b2dec260faeca0d7-01
ele

up

true

up

system-defined

data

true

none

false

Fsx

ipv4d

Default

true

Fsx

data

" 4

demo -type nas path /voll

nfs smb management 1

FsxId08b2dec260faecal7::> network interface show -vserver fsxn-svm-demo -1lif nfs_smb_management_1

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

Access Key Secret Key

" 4

Vserver User ID
fsxn-svm-demo
root 0
Comment: Root User
fsxn-svm-demo
s3user 1

2 entries were displayed.

FsxId08b2dec260faecald7::*>
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1.
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File = Edit View Run Kernel Git Tabs

Settings Help

E—

New » Console i
New Launcher S ®L [W Notebook
Open from Path... Termir.\al
Open from URL... = TextFile Notebook
M Markdown File
New View for @ Python File
New Console for Activity R RFile a P P
Close Tab xw TN ‘Q S S S
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
> |
Save As o #8S . Console
Save All
Reload from Disk P ﬁ ﬁ Q 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
Print... ®P — A 4 R E
Log Out Terminal Text File Markdown File Python File R File C(mtesxrt‘S:II Help
Shut Down
AY > ~ 73N 73 Z2 518 Ny A Py > JL
2. ERUTRBBIEABRRRGRIRENTG . KX LERIFSXNFAE S37EF#E B
—_ S e = s KN
BXRTENRERE. BESHREERLRE.
"fsxn_dema.ipynb"

# Setup configurations

# - Manual configurations --------

seed: int = 77 # Random

seed

bucket name:

name in ONTAP
aws_access_key id

str

= 'fsxn-ontap'

= '<Your ONTAP bucket key id>'

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

fsx endpoint ip: str =

'<Your FSxN IP address>'

this IP address from FSXN

# Workaround

Manual configurations

## Permission patch

Imkdir -p voll

# The bucket

# Please get

# Please get

# Please get

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

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

## Authentication for FSxN as a Private S3 Bucket

13


https://docs.netapp.com/zh-cn/netapp-solutions/media/mlops_fsxn_s3_integration_0.ipynb

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
%%capture
local file path: str = <Your local file path>

laws s3 cp --endpoint-url http://S$fsx endpoint ip /home/ec2-user
/SageMaker/Slocal file path s3://Sbucket name/Slocal 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"']

FSxN5 SageMakerS<ffl Z [E]RSE AL E 45 R

HERMIARNGER
* HaiRSageMakerZE 2 AL HIFIFSXN X R i FE—VPCH,

14



* JHIZEEONTAP LB T set dev' &S, BIREFIIGE N *dev*,

B E (B E2023F9H27H)

18] ATAERXH LERIFSXNEY. 1T CreateMultipartUploadi&ERT UL EIFEIR" R £ FHIR(RSEHE): 18
KEYS3an L ARSENE"?

% ERFES3TEMEDER. FSXNZH EEE1X100 MBRIX 4, fEAS3MXAT. AF100 MBHIX k15
79100 MBHIX 3R, FHiAR"CreateMultipartUpload"iK#8, 1B2. HaILMEAIFSxN Private S3ARZHFILLINEE,

m]: A ATERXH EEEIFSXNBY. JAFAPutObjectiREBTINEEIR" & £ $5iR(AccessDenied): h[A)#IELE"?

&. B MSageMakerEIZ AL B RIFSXNFAB S3TFED L. IBRAWS IR EIFSXNEE. BZ. BENKF
RFENNR. FEMEA ImFIRR BRTS R EHEFME D BRHIEBIT chmod” shellds < REARIR.

im): YNEIEFSxN Private S37EfiED ER 5 HthSageMaker MLARSS &% ?
% BEIBRZE. SageMakerfREZSDKT AN EASIFHESEIEEHmA. Eltk. FSXN S35SageMakerfRSS 3%

A. fflg0. SagMaker Data Rangler. SagMaker Clarify. SagMaker Glue. SagMaker Athena. SagMaker
AutoML. %,

F2ER8 49—+ FHIAWS FSx for NetApp ONTAP (FSxN){ESageMakeriZ 2| Zrp9EGETR

£&:
Jian Jian (Ken). NetApp=& B N ARIE A

pall

kA
REFERME T I BENME D LT EN— LR f). 12T 7ESageMakerif iz MR R LK FAF SXNE /9 £4

RN AN, ZIMBMETFERREFESIESPyTorch. RIBRIBEIGNHIREHTHE, SMETFE
FAFSxN{EJAmazon SageMakerfRBYEUIERRTT A28 F SIHEE,

4 2FSxN
Amazon FSx for NetApp ONTAPHfSE BAWSIR I —F T2 EMNFMEER SR, ©FANetAppBIONTAPXX
GRS ENSIEREFME. BT XHENFS. SMBHISCSIZEiYN. EULEI UM RERITHESEFIFA S T4Eih

1. ZARS ETEIRMEEHAEEE. MEARESHRNIIEEE, S RESTAMNFAL. BERENSIERER
WiEHZERP, LtkFb. Amazon FSx for NetApp ONTAPHIZE B E AT B, EETURIEZEERNIAZE,

EBIRIR
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AWS

VPC

Write (via NF5S protecol) >
FS»

@ Read (via 53 pretecol)
ONTAP Server

FSxXN (Amazon FSx for NetApp ONTAP)Z—INAWSTZ#RSS. ©E1E7ENetApp ONTAPR S LTI RS
RS HEZNAWSHERREMI(SVM), TEIRMEAIEHR. HAWSEIERINetApp ONTAPARSS SRiIFVPCZ
4o SVMZFEHSageMakerfINetApp ONTAPRA Z BIRIHF Y. UK B SageMakerfVIR(EIE R HIZ L EIR
B, EIHAFSxN. SageMakertsZSFSxNEBE FRE—1VPCH, IthACE rlififRSageMakerflFSxNZ i8]
BB (S FIEIE IR,

Az

ELIrES. FERFEE S BEEIEFSKNFHNIM A HIEFRGENSFIEER, B2, EFEREM.
HTFFSAINXHRAELERERVINET. ALEBEF) EEFIIGEIE. XA LUBTEFSXNERNEES
FSageMakers R, RAINEFEHNXHRSAG. ErILIRHIBE LERERHAE. UEESageMakeriF iz A4k
R, @ XFh A, &R LUITES SageMaker& {E# TR BY T & F03)|| 4RSI FEFSXNEY 12 & B = A THAE,

IR RBUIEREFSXNECE N ERS3FM# D B, ETHIFANRERA. FEN "$ 18859 —KFAWS FSx for
NetApp ONTAP (FSxN){EAFAE S3TFE T EREERLEIAWS SageMakerd"

SRR

Define a Data Loader
1. Definea tion
a Torch tensors.
b. Resiz solution to 224 x 224
ch pixel in 1]

fEFFSXNFRBYIIZR R ESageMaker PR EF SIRBEN TERAMIBEN =T BT SIENHEFE
X, BREYIGMEE, SAEMS. XLEPBEWM TMLOpsEEBN R, B2, 8NP BREIRS MEHNTS
B, URHlemEsEm,. XEFSREESMES. FINBUETRE,. BiEEkD. REEKE. BSHAR. HE
HME. MBESHE, XESEAHIRTESageMakerIf 17 FEAK B FSXNRV I IR EN B REF IRER
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MEEEB K.
DR

BIEmERER

AT INGERBHRERIPY TorchiREF SIMLE. Tl 18UE T — M EIEMBRE P RIEHE IR TIE. BURMEER X
BILUEXHEA/N &) LARRTE A T ERAN T B AN IBh S MERIVIR(EP B, BIEESURMBIER. Bl
DAL EEUEAIE. MMSRILREF S W&

SRR B3 MDA,

Tk IR ThAE

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)

ERARESEER T (£ torchVISION.  transforms*EIRAYEIRFRAMIRAZIRATE o TELLEIRF. SIERTMIERS

KUNAB—RYHH, §5%, *ToTendor() H G EIRIFIRNIKEIRT. MG, *Resize 224224 %% EIGH
KNABABEER224x224F K &fa, *NORMDE() #i@ R EFIEHMR UGS NMBENITERER
ERKEENREN. BTFNECNTHENNEREERS B TEITRIIGNHENERE, 22, ZREEI
REGHIERIRNKE, REEGAK N EGREMECRESRGHRE. UEH—T LR NEITIIZRE
RE g,

PyTorch#iiE&E
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import torch
from io import BytesIO
from PIL import Image

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

def len_ (self):

return len(self.image keys)

def 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

HEER M 7RISR E FIC R 2 HBIINEE, HEX TRREMERIVBIER A, £ gottim* RS, IEF)
FAboto3 S3fFE T ERFT R MFSXNA IR ZR — #iH 2R, MFSxNIAREIERAREIEIUEATF MAmazon S31RENER
#B. EEBMRBBRERANT BTG SIITR ket HIBIRTTE,

FSxNTENFAE S3T7fiEE
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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 ---

E M SageMakerHBIFSNIEENEUE. FEEOIE—MOIBIEF. ZAIBEFERSIIIERFSXNTE &, XIEFE
A LUEFSXNMI A EAS3EME D . WIEIEFALESIEIEEFSXN SVMBIPHIL, DERBFFFMPIEEIE. BX3K
BUX LA BTN REIH AR, 1B _ BRI " 1309 —IEAWS FSx for NetApp ONTAP (FSxN){EAFAE S371Ff#
PEREREIAWS SageMakerd",

FEERTRGIFR. by BXWNRATFEAIEPyTorch DataSeti R, #HIBEMN R EREETHHA—T IR,

PyTorch#UiBIMEIEF
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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)

FERMIROIHR. EERNMANN64. TR MITES64FICR, @I IFPyTorch *DataT 3. T IEINREH
géﬁﬁtkd%ﬁ%é, BATEI LRI SRR R RV IE I HAEF.  ILEBUEINEAZ A B 721145 B BR it @i 2R

1RE)I|%%

from torch import nn

class TyreQualityClassifier (nn.Module) :
def init (self):
super (). init ()
self.model = nn.Sequential (
nn.Conv2d (3,32, (3,3)),
nn.RelLU(),
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)
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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
TH:3M:%S")

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

I SEEFEAR AR Py TorchiZ ) I8, BENX T —1& A TireQualityClassifyer I MBZIRE, ZIEAFERE
FEMEMERNBIRREFHITHE, GHBIHFIIEREURMAIE. HERRBEEMAMINERBERL. A
BEERNSE, b ©ESITENYFIRE. BHEA. HEAAIEMIRL. LUHISIE,

IREERE

E
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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())

A EIEPyTorchiE B {R7EE|*Amazon S3*H, [ 9SageMakerEREIEEITZEESIHHITIHE, BT EER
L f&EI*Amazon S3*, SageMakerfEr[A[AIER!, MR LIEEBEREER FiHTIREMS| A,

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):
CONTENT TYPE = 'application/x-torch'
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def serialize(self, data):
transformed image = preprocess (data)
tensor image = torch.Tensor (transformed image)

serialized data = i0.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='py31l0',
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

LB BB F1ESageMaker EEBZEPyTorchiZ®!, BENX T —1BEXHE O TireQuality® M28*, ZHO28
SN SUREE NPy TorchiK 23# THC IBF R O IR, TireQualityid A R E2—MNEEXMTUNER, EFAE
X528 F1*JSONDeseririter*, ZLIBiA=BIE—1*PyTorchModel* R, AFIEEEEMSIMIE. IAMA
B, ERRAMSIAANOR. RNIESERNEEHRIEELMNBEHARIERA. &E. £ADeploys A
EEA, FHISELGIITEL. LHIEBRMEMMIRRB . X, TILfESageMaker EEZEPyTorchi& & H AT
HITHEN
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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)

XEEABEE RS RITIRERIR A

B35 - MR BLBIMLOps i (CI/CT/CD)

&
Jian Jian (Ken). NetAppa R FIEMNARIZE AR

k)

EAHIER. EF 7 ANAMNBSMAWSIRS IR —MERAIMLOps EiE. HFREIERISEM/(Cl). F4UE
I(CT)MFFEERE(CD)o 515 4tDevOpsEBAF. MLOpsHEMIMEIEEIA BeTTiTE A, BEFIAER
A2, ERERNT BB CTE S EIMLOpsBIF . MM AT LIS IR SRR B H TEMERIEHRITHES. &
IR 15 S ETRF BAWSARSS 211 It iR E| isMLOps E B AT iR,

BERX

IheE Name comment

HUETFAE AWS FSxN BB "E 185 —FAWS FSx for
NetApp ONTAP (FSxN)fERFAES3
FED EREMEIAWS SageMaker

#IERIFIDE AWS SageMaker THRETFTHIRMERNJupyterEic A
"SR 28R —FFAWS FSx for
NetApp ONTAP (FSxN){E
73SageMakertR 21| ZrBVEIRIR"

BTt &MLOpsEERITHEE AWS LambFF & EKI%X -

cronfEdl fih % 25 AWS EventBridge -

REF SIER PyTorch :

AWS Python SDK EZF3 -

RIZIES Python v3.10

AR

* —MFECERNFSXNXH RS, ANBIERFBEFMETEFSXNFRYEIEHTITIEI,

24



* —/* SageMakerZEie &NEBREF*, ZLFIFLE NS EIRFSXNXHFRAEZRF—1VPC,
* EfRA*AWS Lambd* R Z B, iEHR*SageMakerEi2 432 f* b F*STOPPED*IRZ.
* EFRREMREMNENMNEGPUINER. FEMFER*EHgddn. x K IFI2EE,

S

&

3

_—
) jupyter

®
AWS EventBridge AWS Lambda AWS SageMaker Lifecycle Configurations Jupyter hoﬁ'ebmk

in
AWS SoieMakzr J

HEMLOpsE B —FSeprLiE. ©FHcronfEll itk TTARSS 2SThEE. HMIITEE R4 o B EAE1E R EE A
AIAWSHRSS. AWS EventBridge* B{EcronfEll, ESEEAA—1*AWS Lambad*RK%L, &2 HITEMR
B IFEHRIE, IIEHREIBE*AWS SageMakerEid 4 L A BITHEMIES

N—E5

BLEE
FanAHAECE

EFAWS SageMakerZE I ASLHIECE & an B HARIAKER, R Lifecycle configurations*s @i ILARSS, &A]
PUE XIE BT ER AL FIHRR BRI TN EIR(E, BATE, AJL{E Lifecycle configuration* R S2hishellfil s,
MEESERIZIIFESBEIEEEXRAECERLS, XBHENERE. FARSEMLOpsHHNEEEERRZ

o

FEIRNE, FERMNKEEHANRENEKE, Alt. BWEASHMMLOpsEEIREZRI. MTEEL
73 o

1. BB mARRERE, 15T Sager @ik, ARESHEI*Admin configurations*&f 43 FEY*Lifecycle
configurations*,
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aWS__, EEE Services

Q Search

& s3

Amazon SageMaker X

Getting started
Studio

Studio Lab [F
Canvas
RStudio
TensorBoard

Profiler

¥ Admin configurations

Domains
Role manager
Images

Lifecycle configurations

N\

SageMaker dashboard

Search

» JumpStart

2. PRI AKFMETR, ARPECIEREZH

26

Amazon SageMaker > Domains

Domains i

A domain includes an associated Amz
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




EEE Services Q Search [Option+S] @ Q @ @ N. Virginia v AWSAdministratorAccess/kjian@netapp.com ¥

Amazon SageMaker X Amazon SageMaker » Lifecycle configurations

Studio Notebook Instance
Getting started

Studio ’

Studio Lab [ Notebook instance lifecycle configurations
Canvas Create configuration
RStudio

Search notebook instance lifec; configurations
TensorBoard ‘ 2 ’ 9

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. R AT AR HEMEE A N K 1o

#!/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
$nbconvert 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 -

EQOF
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4.

5.

28

AR TIupyterEid AR, ZEiCA A ERI ?*Di%%%*ﬁﬁ&l«lL §Iﬁﬁo HITERE. EiICASEIE
E5DHAB XA, ET&;E%@ ﬁB‘fﬁnﬁﬁ,Lﬁﬁﬁ’JEy{nm &0 "B28 53 —FFBAWS FSx for
NetApp ONTAP (FSxN) L] 1R

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

1
Z
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 "$NOTEBOOK_FILE" --ExecutePreprocessor.kernel_name=python --execute --to h
10 nbconvert_pid=$!

11 conda deactivate

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

14 PYTHON_DIR='/home/ecZ2-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
17 EOF

(> Cloudshell  Feedback

BIiEfE, SMEIEICALA), EREMEF, ARRERFE THTIRFEEHRZE"



=ss Services

Q Search

[Option+S]

N. Virginia v

AWSAdministratorAccess/kjian@netapp.com

Amazon SageMaker

Getting started
Studio

Studio Lab [2
Canvas
RStudio
TensorBoard

Profiler

@ Admin ranfinuratinne

X

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. EIERECIEN LM AMRE", ARRE EMECKEL

W HH i
a S, 222 Services

& s3

Amazon SageMaker

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

Q Search

X

’ 2

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

d

Elastic Inference Learn more [

‘ none

d

Platform identifier Learn more [4
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

No configuration

Create a new lifecycle configuration

5384 GB (16 TB).

fsxn-demo-lifecycle-callback

4

Permissions and encryption
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AWS Lambix ToARSS 23 KIEX

WFIFTIA, AWS Lambd*ThaEf SIS E*AWS SageMakerZE i A<t

1. ERIFE*AWS LambaX$*, 15SMEFENAER, YIHEE*FUNCHUDENTS*IEIN £, SAfGE T Create
FUNCHUD*,

a\W/§ 838 Services ‘ Q Search [Option+S] ® AN (©) & N. Virginia ¥ AWSAdministratorAccess/kjian@netap
& s3
AWS Lambda X Lambda » Functions
Dashboard Functions (5) Last fetched 40 seconds ago Create function
Applicati
BRHGAHONS I Q Filter by tags and attributes or search by keyword I Mgs: 0 1 S
Functions

Function name v Description ¥ Package type ¥ Runtime ¥ Last modified ¥
¥ Additional resources P ge typ

Code signing configurations There is no data to display.

Layers

2. BERIE LFELENFBIAY, HidEREiTIRE*Python 3.10%
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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.

BRIHEEABRE EEMEMNSR*Amazon SageMakerFullAccess*, fAJG& i*Create Function (831

fe) %o
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[Option+S] PaN (©)

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

Runtime Info

@} N. Virgi v AWSAdministratorAccess/kjiand

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

Python 3.10

v

Ke

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

) Lc]

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

» Advanced settings

Can ? Create function

4. FEECIEAILambdRH R, EAEETRP. KUTHEEGHAWLE AR, KBS

32

J9*fsxn-ONTAPBYE iR A< 245,

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}'



o. BE*DEPLE*ZHH LN A AP E R,

VAN (©) {& N. Virgin v AWSAdministratorAccess/kjian@netd

Last modified
@ Layers (0) 1 minute ago

+ Add trigger + Add destination Function ARN
arn:aws:lambda:us-east-1:23223

3133319:function:fsxn-demo-mlops

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 -Q-

B8 lambda_function % ﬁnment Vari X Execution results *

import boto3
import logging

KA
[ &}

jo)

v foxn-demo-mlops - ¥~
> | lambda_function.py

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}'

Environment

SWoNOOUTAHWNE

6. BIETE W ALK LLAWS Lambar#. &R EHRMNALA 28125
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EEE Services Q, Search [Option+S] Q @ @ N. Virginia ¥ AWSAdministratorAccess/kjian@netapp.

Lambda » Functions » fsxn-demo-mlops

fsxn-demo-mlops Throttle || Copy ARN || Actions ¥

¥ Function overview info

‘-\\I 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. W RIS iEFEventBridge. AERIINE IEFHMNBEERH, EHIRERXNFERP. WA rate (1

34
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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

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

BRTHRALSEES, AWS Lambd*ThEER SEN*SageMakerE1274, A FSXN*FMEEFVEIBITIRE S
Mg, WEMAMREEMEBI LR, FHBXE SageMakerEIZASLFI* AR LA A, XETHRIEER
R

FFRMLOpsEBRIFIZ R LA R

X FADomino#IE LIS EHINetAppHIE S Z =MLOps
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X FADomino#iESL IO EMINetAppHE S Z = MLOps

NetApp 28] Mike Oglesby

Bl 2IXZHAIEAVEBERBAIRILI SHRIZEE, Fit. AIRtZrIiHE ALY
FERER. AT RZAFBAEXE. BHREROMZENATRTEIFR. BAHHRAE
BZTEMLOpsEEfg. MmFEpkAs. FIARMEMERE,

Domino Data LabBJDomino Nexus@— M 4i—HBIMLOpsiZHITF &. ZIFEBEA L. XSRS RREwE
HEEHETHRERFENINSZEITENH. EA—T7ENDUFNEIERFNE. ILEE—MEREaE. 3
EMEITRE, B, NetApplRE oHIEEEEEFEEBRIHIBEFI TEN TETEHP. TIXLEHIEE
A2 IETT, ¥EDomino Nexus 5NetAppEedd /5. EAIURSEMEIME T TIEAE. MAFEOBIET AN,
2. BUIBTEAZHMNEUELETIEMITEIFME. MNMINRASERE. FIETH XEHIRFRFAFIIEHIN
B9E o

IR E R T INAEEL —BIMLOpsiTHITFE. EPEIEREKubelnetesEEE$F17EAmazon Web Services
(AWS)Fiz1THIElapic Kubelnetes Service (EKS)&EE%,

\l‘”'"%. Domino Nexus
et - ,-I\ Enterprise hybrid cloud MLOps platform
Kubernetes Amazon EKS
Self-hosted cluster (VM or bare-metali) Native, fully-managed Kubernetes service

FlezGache

SnapMirrar ==
NetApp AFF with NetApp ONTAP T ; F==n Amazon FSx for NetApp ONTAP
Cloud-connected all-flash storage I ik oo Native, fully-managed storage service

NetApp BlusXP
Unified hybrid multicloud storage management and data services

Private Cloud

AR
Domino#UESLINE

Domino Data LabEEE LB I RAITFEAER KB BV IR F. ZTF AT EBIT20%M04 = 10032 1
AEYE#i. Domino I INREIERIZE TIEMNFAMEEBRE. FFNILEINMEFISEE. B T Domino. £ FRAYEIL
AUAREFNAY. MEEELEFINEY. BEETFIAEESE, DominoffilF20134%. HCoatue
Management. Great Hill Partners. &ii#E4s. Sequoia Capitalfl1Eft1F BRZE IR

Domino3z il R EHIERI FRE— M A—HIREIHT e LRE, AREELFSRE. BEMNEEAL
HIRAR] IR R RIS R R R E #E. TR, iHE. BENBE. EibMiIIL#TmE. ESFATE
I, REREFPRERLRSERE. RAREEBRETIVENL. URILAIRAATENZ EENE,

’ ’%—TH&EE%: “piRER T ZB BRI ME L TAREMEWESRYE, RERECH, FRHITHN
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. _;:Ei?éﬁ BATEIWHATEEIZEMAIRFO. IFRESRE. BRENME. MRCIFERENRSH

—t-o

* &k CERIERM BN —T ATIRRE. B EEMEE—RIRREHNSMENENMER,

*REEZA ERESRENUEETAILRE AR, BEWR. RAaNZ—UEREE. £
MEREM &

CLOUD / US-East

i

Domino Nexus

Domino NexusE— TR —EET A, XFHEBEEAR. XKEERERIFRFEATTEEFGITEUER FMY =8
FITEAH. EG—T7BENEWHNBIERFNG. iILEE— G RGE, BEMEITRE,

NetApp BlueXP

NetApp BlueXPENetAppIFI B FMERM HIRRS St — I — N TAEA. LEAUME. RIPNEERSZoHE
BT ER BRI SR AEFENSUERSIRHA AR, FHETAIOPSHRAINEESSIIZEFFE
. ENEEBESEERTIRMENREERASHAMER R,

NetApp ONTAP

ONTAP 9ZNetAppiE R —EFEEENR M. AHEBEIITSIAARNEMZEMHTEE R SES
Do EEMTI AR EIEEREIRE, TICHBEATAIL, ONTAP ZFRILUES —4A T AREEMERIPHE, &t
AILUSHIEE BRI RERNEAME: U, OB E. ONTAP 9OEIS S IhEE. RIS HWEIREE. MR
RIPKRBEIE. HERE RPN T —AEMZIIEE,
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B EIEEE
SIREEENTFEWTEENSIERFXEXRER. XEFEREINFRATAINBREFMINNFA/MLEES,
AN E XNetAppEARTENNE S AELISIEBEERN. Erf5EaERX.
ONTAP #iEERM A EIE LA TINEE. AIEIRIEHERREZEME:
* SERBUREGERANYT RAES HIENIER. BURGR AR DFMERIURENTE. EEMIERNRTEERSENR
AE, WERYFRBUIBFMESM, HORE=.

* & ZEMBENARSZHREAQOS) FARIMRSHRE(QoS)EH BT ESEAZNIFERRIFXRNA
FERFRIMEREK T

* NetApp FabricPool, Bl REIEE N REIAE MMEREFMEIZT. B1EAmazon Web Services (AWS)
« AzureflINetApp StorageGRID Storagefi#/RF 28, B FabricPool FVIFHEE, 1HEM "TR-4598
. FabricPool Ex{£32E"s

IR RIFERIE
ONTAP FIfZ{E S BIMEREMEIERIP. FBE LT AR BXLEThEe:

* MEEFNEERVIER, ONTAP Azt R gEEMETEM R AT sE(RAVIER,
* FUERIFONTAP mliRENELIERIFTHEE. HEMBE T & ZE#ITIEAEIE,
* NetAppEIIZ(NVE), ONTAP 1REREYE ERINE. HZHRREMIMNIZEAEIE,
* ZHFPMZREAZSDERIE, ONTAP R URENTE ML HZEMZIER,
Future-Proof EHitZ21
ONTAP mJi@id LA FIhEE# E AT BV Er ZIk S 5K
* Y EBMILHENETT. ONTAP XAt milGisHREmy BEEFITE. BRI UALE
NVMe #1 32 Gb FC F&fiiA, MEARHITHREAS BHBIBETZ P IT.
* niEi%. ONTAPR=HERIEERSHNEMHEEENRM. AEMB LB HIEERGE XNEFEEM R ESLHG,
* SN BREREM. ONTAP BidEAZFNE N BAEFIEREMZENE. AT —REEMNARER(
BB shBEIRZE. BEEMMMIT 4.0 R EIEIRSS

iEFAT NetApp ONTAP Y Amazon FSX

Amazon FSx for NetApp ONTAPRE— AT ERNAWSARS . AIREE T NetApp i THIONTAPX 4 R it
EBNSETRE. AV B, SMEMINEEFEEHIXHEE. FSX for ONTAP RENetApp XM ARGV E MAFE. 4
BE. IHREFIAPIHZIES R ENAWSIRSIIRIEM. oIy BHEMEEMEELS S,

NetApp Astra Trident
Asta TridentSZ 3 FE B AN EIFIERIFTE & I NetAppFETF & LERAMEREHZR. SFEONTAP
(AFF. FAS. Select. =. Amazon FSx for NetApp ONTAP). Element#%{4(NetApp HCI. SolidFire). Azure

NetApp FilesfR55 LAKGoogle Cloud EAICloud Volumes Service, Asta Trident@—m T & A 5/7iEEO(CSHHY
S FERHFERF. A 5KubbernetesZsil &L,
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Kubernetes

Kubernetes @— R BN X BesmHFS, &=AH Google 1&it, MTEMH Cloud REITEESES (CNCF)
“#iP, KubnetesZiFAsst N EFIEE. SEMY B RN, BEWIFERNFERBIRERHT

VAN
Ho
Amazon Elelic Kubelnetes Service (EKS)

Amazon EI% tfKubelnetes Service (Amazon EKS)@AWSZ=HHFEEKubelnetesfR55. Amazon EKS=BEHE
EKubersnetesiTHIFE & T VAT AMM BT B, XETRARITNESE. EIEY Fﬁflfzf" AT, 7REEEFE
BUREMKBES. EBIAmazon EKS. Er] UF AAWSEMZMMFTAEHEE. ¥ B, IEMMAT A%,
LX&’—EAWSIW?%*D?%HE%E’\J%EEO

R

IEARIR T 2 Domino NexusBE S Z = TIEG HiiTXIThEE SNetAppEiRIRSZEES. £l
BR—IRSEMLOpsFEE. EXIFAEERE. B8N TR

B Name environment

MLOpsiZ#lIF & ">k FiDomino NexusfyDominozdl  AWS
RAIFR"

MLOps*F &It HIFIR "Domino Nexus#iEFm&" AWS. REBEIEAHC

RETEFE "Kubernetes" f§f3 "NetApp Astra  REREIBHIC)
Trident"

SIHEES "Amazon Elelic Kubelnetes Service AWS
(EKS)" fEEFH "NetApp Astra Trident"

NEfEET & "NetAppfFfi#isE" HiRftx#F RERE AR O
"NetApp ONTAP"

=HIEFES "IZFF NetApp ONTAP B Amazon AWS
FSX"
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Cloud-connected all-flash storage | St Gzt Iz Native, fully-managed storage service

NetApp BlusXP
Unified hybrid multicloud storage management and data services
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BTN BEESAZLIRFOMAWSEE S IFE AR Domino Nexus5NetAppEEAR S5 45
BEBFMERITHBIRERES,

AIFE ST

TEHRITEATARNTS B ZAT. BIMRELEHRITUTES:

* BEHEBMEREANZNetApp ONTAPEIEF S, BXIFMES, 1BSMN "NetApp F 4"

EBEAWSHIEZE Amazon FSx for NetApp ONTAPL ., BXFHER, 1EE N "Amazon FSx for NetApp
ONTAPE mIIE"
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EAWSHZZDomino Enterprise Al Platform
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i+ StartaJob X

o Execution Data that will be mounted
FILE: main.py
ENV. Domino Sta
NAME : DATATYPE DATA PLANE KIND =
Compute Cluster

(optional) quickstart  Dataset = Project

Q@ Do imagedata  EDV . Nfs

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

NAME ° DATATYPE DATA PLANE : KIND

Cancel 4 Elkack

¥FlexCache& A4 DominoZ 5
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Start a Job X

IEn'_-i:unon Data that will be mounted

NAME DATA TYPE DATA PLANE KIND :
Compute Cluster

puona 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
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° Execution Data that will be mounted
FILE: main.py

ENV: Domina Sta
NAME 2 DATATYPE DATA PLANE : KIND 2

Compute Cluster
(optional) quick-start  Dataset Locel Project

@ Dot image-data  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
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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

MEIREIRENER
BETHRBEXREAXERFREENESER, BESRLUTEH / SRkL:
* Domino##ESLIL=E
"https://domino.ai"
« Domino Nexus

"https://domino.ai/platform/nexus”
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* NetApp BlueXP
"https://bluexp.netapp.com”
* NetApp ONTAP #iEEIBiN4
"https://www.netapp.com/data-management/ontap-data-management-software/"
* NetApp AIfZR 52

"https://www.netapp.com/artificial-intelligence/"

st
* Domino Data Lab#:AREXBESAZEE Jsh Mineroff
* Domino Data LabI 7B Ek AR ENicolas Jablonski
* NetApp A B R ZRZEMArjunanst 4
* NetAppis ABXEE S{EN 2 EKELER & W Brian Young

X FANetApp#1VMwareBINVIDIA Al Enterprise

X FNetAppFIVMwarefINVIDIA Al Enterprise

NetApp 2] Mike Oglesby

XNFITERAHHNEER R, AITEAIGRIFESER. MEAFRAE. LI FZ2AEEER
BRI HIFES, HNetAppFIVMwareig 3z 3FHINVIDIA Al Enterprise § EIR &L HY
AV ERAIZER,

NVIDIA Al Enterprise@ —mim Elim R EAIFBBATREES. LINVIDIARKL. INEMZR. BJ7EXR
FANVIDIATAIER ZBIVMware vSphere EiG1T, WRHEBITFEIRSZIMERREMRIRMEIFE. SEMY
BAIZEf A H,., HNetAppFlVMwareiZz1FHINVIDIA Al Enterprisei@id —M &) SR 2K IR G IR 1 WL ZRAI
TELHMBIRETE,
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Data Center Al
Training and Inference

Edge Al Inference

Data Analytics and
Machine Learning

NYIDIA Al Enterprise

Das::ﬁ:‘;:c:ju R e Cloud-Hative Infrastructure
Al Reseaﬂéhet Tools and Framewaorks Deployment Optimization

il
iy

VMware vSphere® (//'\‘:.))
VMware Cloud Foundation™ el

@

On-Bemand Kubermetes
Clusters and Yirtual Machines

—

Intrinsic Security and
Lifecycle Mapagement

Live Migration

and Load Balancing (rsminlskmtor

4 MIDIA.

CERTIFIED

Accelerated Mainstream Servers
NVIDIA GPU

E‘ Application Acceleration
: oot Data Protection
Management

C

Hybrid Cloud

NVIE1A SmartMIC [/ DPU K
Network and Infrastructure Acceleration &1t

Fl NetApp m
o

Multi-Clood

Private Cloud

B ARELR
NVIDIA Al Enterprise

NVIDIA Al Enterprise@ —min Zlin 2R EAIFEIRB O REEMS. SINVIDIALA. INEMSZF. AJEXR
FANVIDIATAIE R GERIVMware vSphere EiE1T. WRHFEBFERARERIFEPEMIREEZE. EEMNY
RAITIERE,

NVIDIA GPU Cloud (NGC)

NVIDIANGCHRET — 1 GPUM B ER. HAIMNEFLEARRRS SR, Lt BAILOARIEZEMAIRS. &
¥R FIEEE)IIBINVIDIA Base Command. B TFEPEF EIFREIFINVIDIA Baset Command AR FZ £ iA10)
MEEBEEHAIRERNINGCTAEEMR. L. NVIDIA Al EnterpriseZ iR a] LUBENGCI TP ERiE X #5,

VMware vSphere

VMware vSphere@VMware BT S, FIEHIER OET HEIECPU. FHENNERZRENNREITEER
289, vSphereRXLLERIEIIEN— M A—IRIEIFRHITEIE. HABERRUATEESS5ZIMENEK
;EEP’EJ\EI‘JIQO

vSphereIF MZIOA B BESXifllvCenter Server, ESXig— 1M EIMETFS. EEBATUEITF S LOIEMET

F?ﬂ*ﬂ*ﬂﬁwiﬁ%o vCenter Serverg—UiARSS. BIERAILUBTILARS EIEEREINEM NN ARSI E
Tlo
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NetApp ONTAP

ONTAP 9ENetAppiE R —EFEEER M. AHEBEIITSIAAHNEMIEEMHTEE A SES
Do EEMTIAREHEIREERIIEE, TICHBEATAIL, ONTAP ZAILLES —4A T AREEMRIPEE, &t
AR SR RS ohEIFENEMAMUE: 8%, %OEm. ONTAP 9OBEIFZINEE. AELHIEEIE. MR
RIPRBIIE. AEREGEREPERIA T —REMIINEE.

BRI

HTEEEXNTEWTEENSIERZREXEE. XFTREFELNERATAINAEFHIIZAI/MLEES.
U TFAE XNetAppi ABYIENE S RNELIIEEERN. BrRIGESEREREHERX.

ONTAP ¥IEERIRMHEIELITINEE. AIEWREHERSIZERE:
*© SEHURGERANYT BESSIENER. BuRGBARDFERFIRENTE. EEMIERNIRAEERSER
AE, LERHFRBUBEFMESM, HOEER.

* &R, ZEMBIENRSFREAQ0S), HARIARSFEQoSEHIEMTFESELZRIMRRRTXENA
TEFBIEREK T

* NetApp FabricPool, A4 #IBEID BREIATE HMEEFMHED. B1EAmazon Web Services (AWS)
« AzureflINetApp StorageGRID Storagefi#/R 7528, B FabricPool FUIFHEE, 1HEM "TR-4598
: FabricPool B{E52E",

INERFNRIF LR
ONTAP Al SRRV I REREURRIP. HEI U T AR BXLEINEE:

* EREAERAIGER, ONTAP ARt RAJsER N ELEM R A RERAITER,

* FIERIFONTAP AR IENEBIERIFTIAE. HEFMETAZE#ITEREE.,

* NetAppEINZE(NVE). ONTAP IRIHHRE ERMNE. HXFEREMINEERAEE,
* ZHPMZRAZSHWIE. ONTAP X UEESMNR 2RI EZEMIRME IR,

Future-Proof £t 221y
ONTAP mJi@id LA FIIRE R B AT BB 2 S EK :

* T4 RMTHETNETT. ONTAP TR Lkt GRS flmmy REFMITE. B A UALRE!
NVMe #1 32 Gb FC F&ifiix AR, MEARHEITHA D BEVEIEISEHE,

* =ik, ONTAP BB REERESNEFMHEERENMY. IEMEAE ZHIERYTE XHTFiEONTAP
Select) 1 =R 4521 (NetApp Cloud Volumes Service)o

* SHHNAEFEM. ONTAP @ ERASZFIA BN AREFIVEREMZEE. AT —RFaMNAER(
FINBmERSE. BT 4.0l L HHERRSS

NetApp DataOps TE ]

NetApp DataOps TREE—ETPythont TA. AJEEHALAFIITIE=EMEERS B[N EER. XETFT
BMIARSS 2 S M REME MY BNetAppTFiEIR (2 1. FETHREEIE:

* RFEEFNE B EJupyterLab TIFT(E]. XETET RIS LMY ENetAppFiENEE.
* RERECE R NetApp R HETR S FFBUFTNVIDIA Triton#EI2AR S 28 52151,
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https://www.netapp.com/pdf.html?item=/media/17239-tr4598pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17239-tr4598pdf.pdf

s AHEF AR T E S R EJupyterLab T fE=Sia]. LUEHITLIO s IRIFIE
* ALEFEIRRTE S A EJupyterLab TEZERIIREE. LASCIE M/ Al B /2 451k
 EFERHIERE. REMRBEAE. SHEHES.

2 |

AR R T 2= BT RN B RCRRVZRMME, ZR K ANetApp. VMwareHINVIDIAIAIEZR
%o BXRIFAER. BRI TH.

Al FHHER

AIFNEIE D IR "iEFFVMwarefINVIDIA Al Enterprise”
EIAFES "VMware vSphere"

HETE "NVIDIAIAIER 4"

HIEEIBTES "NetApp ONTAP"
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NVIDIA Al Enterprise
TensorFlow PyTorch NVIDIA RAPIDS™
e Al and Data
é Science Tools
d F k
i and-ERmewarRS NVIDIA TensorRT® NVIDIA Triton™ Inference Server
e
e
5
=
T
= Cloud-Native
] ' I ars 2
= Benlo ment NVIDIA GPU Operator NVIDIA Network Operator
=
Infrastructure NVIDIA NVIDIA NVIDIA
Optimization vGPU Magnum O™ CUDA-X Al™
NetApp DataOps Toolkit
VMware vSphere®
VMware Cloud Foundation™
Accelerated Mainstream Servers
NVIDIA SmartNIC / DPU NVIDIA GPU
Network and Infrastructure Acceleration Application Acceleration
Data :
i NetApp [N
Management
A‘J‘L
BRI E

ST B TENetAppFIVMware R fEFINVIDIA Al Enterprise Bt BB ITHIFIIRIS B ES

k7 aa

ERITEATFIRN T B2 a1, HINRE UE‘.“BEVMware vSphere*l]NetApp ONTAP, iEZ&0 "NVIDIA Al =
R BXAZZIFMvSphere lRAHVIFHE B 15S I "NetAppFIVMwarefi#) R 7522 3'(1‘%" B X{EANetApp
ONTAP ZBZVMware vSpherefJiF4A1= 2o

LZHENVIDIA Al Enterprise Host#i {4

EREENVIDIAAI Entrprise IR, IEIRBHE1-4TFIRATHBE#EH1TI21E "NVIDIA Al EnterpriseRiE N | J#5
"
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fEFANVIDIA NGC#i {4
EFITEBTENVIDIA Al EnterpriseIf 5 FRfEEFINVIDIA NGCIE W B F R EH I TRIES,

FHRITATARNS B Z A1, BAMRELEHRIBHFTRYBAERZENVIDIA Al Entrprise EH XA "HJ1R1E" T
Ho

fERVGPURIZEUbuntuFEiH

Bt EBRERVGPUEIEUbuntu 20.04FE#. EfEAVGPULIEUbuntu 20.04F W, 1BFREBHHELAR
AU BRI TIRE "NVIDIA Al Enterprise2BE455"

TEHFALZENVIDIAFR G
ETE. BT LE—SENFEIWIPREREZENNVIDIAFRASNR G, BEEFEP THHLERSE
HEINVIDIAFERM. 15IREBHE5.1-5.4 T FMRBVIR AT TIR(E "NVIDIA Al Enterprise RN JHEF"

ERITE5 ATFIRNIIHES . BaEEEEARRNCUDAS BIEIRZAITE. BNERSE
()  AdEmbR. CUDARSIMEE T T B, ERAINMIEHR, RAIEEMA T NVIDIACUDA
: 11.0.3-base-ubuntu20.04",
THAISHIERE S
TR, EBFMNVIDIANGC FEFEMAIRSERASMG. WETIIAUEFEMMIPER. BEFE
MR T HAEZRASS. IR RATRR R TIRIE "NVIDIA Al Enterprise B E 157"

ZEEFNEENetApp DataOps TEEL

ETFR, BN NEFEMPLREER T ELIFENNetApp DataOps TR, NetApp DataOps TEEIRIAF
BEENFEMNFHZHEEONTAP R4 LNERYT BEIES. BEEFEIMWIAPRENetApp DataOpsTH
8. BERITUTES.

1. K%pip,
$ sudo apt update

$ sudo apt install python3-pip
$ python3 -m pip install netapp-dataops-traditional

2. NFEMHZRIEFEHE. ARERER.

3. EEENetApp DataOpsTEE, BRMILPTE. EEEFBXONTAP RAMAPHERIEAEE, EAIEFTEM
FEEER M REUX LS B,
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$ 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. '0' 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 a400 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'.

IR FEIWRIR
&ia. BRIREFEMVCIBVMIER, ErIERIRIRINESIZEFEMIL. LAEERANVIDIA NGCE .

BERFREVMEAIZBVMIEIR. 15&ERE|IVMware vSphere. AEARETEREVMAI, &R 7" ER"7wE
FER. .. AEIRERSHITIRCE
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vSphere Client

G ubuntuI004 » Mermary [l ss68:4

T B 5l—TensorFlowIZi)l|{E )k

ETINLBTENVIDIA Al EnterpriseIftE 11T TensorFlowtZ I {E L FREHITRIES

APITETFRNTZ B Za]. BAIRECERRFFTARRIRAEIE T FREMTURIR "R E" TTH.

FERIRAR U F REHIL

B, BoER E—TReZRRIRQIZMEIFEMI. ZEAEREIEHRNFEI. BEREIVMware
vSphere. ZARARBLRIRAIR. EFE" MILRIRFZEDIN...". ARRERFHITIEF.
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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 >




BIEMEHIIES

BETR, BaIelB—NIESES. BT EMEE)ITESR. ERILUERNetApp DataOps TH GIRE G HTHY
HES. UTH<LnfERTIAEIZESEN2 TBRE A imagenet'f%.

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

TENBIESETSIEZ . BISTREEHE FEMIR, &7 LUEANetApp DataOps T A BLIRFIEHEIE
o FPHNTRAGLERT L—FRIBHNENHL.

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

BREIES

EEHEHNER. JUNRUERRFIBIEEAREREENRE L. XRBEPMMS38HadoopiHEH TR
R, BREERIE IR,

1T TensorFlowsZill{E L
WE. BEESTHITTensorFlowiZi)IIfEll, E#iTTensorFlowiZiIIfEl. BEHITUTES

1. $2EYNVIDIA NGC12 )l TensorFlowZs 28RR1&,

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

2. 3EINVIDIA NGC1 R TensorFlow B 288952 fl, EA"-v"IETUS EEEEIZDI B85,

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

3. TR ITTensorFlowiZillitkl. TEAVRAIGS ERT ARG E S HRGIRESNET-501=I13+x18Y
HAITIE R

$ python ./nvidia-examples/cnn/resnet.py --layers 50 -b 64 -i 200 -u
batch --precision fpl6 --data dir /imagenet/data

MR EHRIENER
BTHBXIXEFMAERNESZER, BB RLITSUEM / 3Rk

* NetApp ONTAP #iEEIENE—ONTAP FEE

http://mysupport.netapp.com/documentation/productlibrary/index.html?productID=62286
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* NetApp DataOps TES

"https://github.com/NetApp/netapp-dataops-toolkit"
* JKFVMwareBINVIDIA Al Enterprise

https://www.nvidia.com/en-us/data-center/products/ai-enterprise/vmware/"]

Bt

* Bobby Oommen. =ZkNetAppFIE
* NetApp R G EIEFZRamesh Isaac

* NetAppFi AE T #2)MRoney Daniel
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Trident 2589 Kubernetes hi 2S5z, iEZE0 "Trident 315", B KB FIOIERER G REIF
IRENFEHESR, BB TR

EhtZery A e HHER BRERSA

BB M 1. BN Ubuntu 20.04.2 LTS
Kubernetes £ 5 1. B Ubuntu 20.04.2 LTS
Kubernetes T{ETi 2 2. EI Ubuntu 20.04.2 LTS
Kubernetes GPU T{Ffi 2. NVIDIADGX-1 (##1) NVIDIADGX 0S4.0.5 (
=R )E?L Ubuntu 18.04.2 LTS
171% 1 4 HA %t NetApp AFF A220 NetApp ONTAP 9.7 P6
LyNLE IS version

Apache St 2.0.1

Apache St Helm E&R 8.0.8

Docker 19.03.12

Kubeflow 1.2

Kubernetes 1.18.9
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WA version

NetApp Trident 21.01.2
NVIDIA DeepOps IR ES A Trident BREIHAEE "61898cdfda"; M

21.03 higFHiatR fitFr A HAthIhae

=¥
NetApp &/ Apache Airflow , Docker , Kubeflow , Kubernetes 3§ NVIDIA DeepOps 1tttk #F, N

RIEWEB S NetApp Al 15T QRS FZRMNINEEN TR IFMARG REE, "EEKAR NetApp" XTF
NetApp 5 EFIKHFHEHRHERITTE R F R AIML R TS 2,

Kubernetes Zf&
T NEEFE Kubernetes S8FLLSLHE NetApp Al 125 E f#R 75 =BT A M SE R FIESS

~—

NRIEE R Kubernetes &8, NIREBEZ1THIZE Kubernetes Fl NetApp Trident S2$5FHY
Kubernetes iRZs, FLEILABLEZTS, B X Kubeflow 3FHY Kubernetes fRA%IR, iES
U "Kubeflow EAX1E"s BX Trident S2HFHY Kubernetes hxZds5lZ&, iEZE 01 "Trident XX
=

I F XA NVIDIA GPU FI#EH T 2 FINER Kubernetes 2B, NetApp IV {ER NVIDIA #9 DeepOps
Kubernetes S T H, Z&Ti#A T FH DeepOps EfZE Kubernetes SEEEHYTTE,

AIFE ST
FEPITAETFTRRERBA I ZAT, BIMREEEHRITUTES:

1. R BINEERE 5 A B T34 Kubernetes T2 (530, /BT ONTAP Al POD FY NVIDIA DGX &%:

o

2. 8B 7EFrA Kubernetes = MM TIET mUANRIPEBFE EH L LEZZIFNIZIER S, B X DeepOps
FRMER TR, 1B "DeepOps GitHub Ihs"s

f§£F3 NVIDIA DeepOps ZEFAZE Kubernetes
E{FF3 NVIDIA DeepOps ZFEFMEE Kubernetes ££8%, iB5MEBEBEE THMITIUTES:

1. $%B8_EAYiBE & NVIDIA DeepOps "Getting Started TifE" 7£ NVIDIA DeepOps GitHub 552 Fo
2. %208 FRYIRBATEEEB¥ P EFE Kubernetes "Kubernetes SFE$5F T1E" 7 NVIDIA DeepOps GitHub = t,

NetApp Trident S3EMEE

NetApp Trident ZFEZFMECE

ETITERTE Kubernetes SEBFHRREFAZE NetApp Trident BRI AISERHIES

FEPITETFRRRERBA I Za], BAIRELEERITUTES:!
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1. IBBHE— 1B Kubernetes £8¢, HBIETIEIT Trident £3FH Kubernetes ixads. B xLIFMIARATIR
, 1B "Trident SXHY"

2. 8B/ —1EIEE T1ER NetApp ZEIRE, HHEEXHEHHEEZERS, Trident ZIFIARS
L3 Trident
E1f Kubernetes S B¥ R 3EFACE NetApp Trident , EMEFEBKEE THITIUTES::

1. ERLUT A EZ—EBE Trident :

° YNERE(HEF NVIDIA DeepOps ZFE Kubernetes ££8%, NIBATLAER NVIDIA DeepOps £ Kubernetes
B ERE Trident . E{EF DeepOps 2B Trident , EHIRHE "Trident #1215 E" 7 NVIDIA DeepOps
GitHub 55 F,

° YNREKRMEA NVIDIA DeepOps 35E Kubernetes 58, HE BRI ZHLEFNEE Trident , METLIZ
BRERE Trident "&fE A" 7E Trident X#&FH, BXUMFAEERIFAER. BSHEDRIE— M Trident/5
ImAl—Kubernetes StorageClass "/5if" #1 "StorageClasses" 155 IINetApp X4 H FEIZERY/ N TS,

WMEREFE ONTAP Al POD LEBE NetApp Al ITHITEEERRAZ, 1EEN "ONTAP Al S1E

@ 89 Trident [GiR 0" B X ERTRER B EFMAIARRE Trident [FimAI—LERA, BESW &
FAF ONTAP Al ZBZ#I Kubernetes Storageclasses = fil" B X B fE BRI ERIRIE
Kubernetes StorageClasses F9—LER {5, HEM,

ONTAP Al Z3ZEH Trident w5l

TE{EF Trident £ Kubernetes SEBfF o) SECEF R B2, DAL LIE—INHZ D
Trident [5if. LA TFRBIET T7E ONTAP Al POD EEBZE NetApp Al 155 & i8R 5 =0
A EERECERNARLXENGR. EXBIHIFHAESR, 15BN "Trident 3"

1. NetApp BN ETE NetApp AFF R EFRMNEMUE LIF  (IREFIRHRNEEMNELIZED) IE— B
F3Y FlexGroup B9 Trident [Gifi. X#¥, ERILUTE LIF ZiE| &R

LT THIe< 8 T N5E— ONTAP Storage Virtual Machine (SVM ) XEXBIFENAREIEIE LIF QIR
MNEAT FlexGroup B9 Trident [T, XLEGiR{FEA ontap-nas-flexgroup fFEIREIFER. ONTAP X
BFRMEBEHRIEEIE: FlexVol 1 FlexGroup o FlexVol EEBA/NRH (BEAIESE, s&AK/NEX
RFREIE) . 5—FMmE, FlexGroup HR LMY BEIEX 20 PB #1 4000 2434, MmiRt—0 A
EEEHWIIEEENGRTIE, Ak, FlexGroup ERiESKHIAZEIEN Al F1 ML T{EHEH,

NREFERENEVEHE, HEFEFH FlexVol EMAE FlexGroup %, MATLGIEMER ontap-NAS F
fBIREHIZERF M AE ontap-nas-flexgroup FEIREHIZFHY Trident [l

$ 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",
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"username": "admin",
"password": "ontapai"
}
EOF
$ tridentctl create backend -f ./trident-backend-ontap-ai-flexgroups-
ifacel.json -n trident

o e it
T Eatatatatt tom fom - +
| NAME | STORAGE DRIVER |

UUID | STATE | VOLUMES |
o o

e et e tomm - +

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

b263-bodabdecObdd | online | 0 |

$ cat << EOF > ./trident-backend-ontap-ai-flexgroups-iface2.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"

}
EOF

$ tridentctl create backend -f ./trident-backend-ontap-ai-flexgroups-
iface2.json -n trident

o o

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

UUID | STATE | VOLUMES |
e e
e e tom - +

| ontap-ai-flexgroups-iface?2 | ontap-nas-flexgroup | 61814d48-c770-436b-

9cbd-cf7ee661274d | online | 0 |

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



e fom - pom - +

| ontap-ai-flexgroups-ifacel | ontap-nas-flexgroup | b74cbddb-e0b8-40b7-
b263-b6dabdecObdd | online | 0 |

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

o o
- - R it +

2. NetApp T INBIE— I HZNEAT FlexVol B Trident [k, SNREEH FlexGroup HRIGEIEEIZME
, MEJgEFEEF A FlexVol EREFMER, W, FIEESF. NRERFH FlexVol &, HeIE—1EH%
MNBHET FlexVol B Trident Fik. TEAREIESHSER T MASIZE—MER RN R LIF EERB B FlexVol

# Trident [5if.
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$ cat << EOF >
{

"version": 1,
"storageDriverName":
"backendName": "ontap-ai-f
"managementLIF": "10.61.21
"dataLIF": "192.168.11.11"
"svm": "ontapai nfs",
"username": "admin",
"password": "ontapai"

}
EQOF
$ tridentctl create backend -f

trident

I e e +
o
| NAME |
| STATE | VOLUMES |

e e e +
o

| ontap-ai-flexvols |

a9cl-52a69657fabe | online |

o - +
o
$ tridentctl get backend -n tr
o - +
o
| NAME |
| STATE | VOLUMES |

o - +
o
| ontap-ai-flexvols |
a9cl-52a69657fabe | online |

| ontap-ai-flexgroups-ifacel |
b263-bodacdecObdd | online |

| ontap-ai-flexgroups-iface2 |
9cbd-cf7ee661274d | online |

o - +

./trident-backend-ontap-ai-flexvols.json

"ontap-nas",

lexvols",
8.100",

14

./trident-backend-ontap-ai-flexvols.json -n

————————— R it T T e
STORAGE DRIVER | UulD
————————— ot

0 |
————————— t——————
ident
————————— t——————
STORAGE DRIVER | UuuIlD
————————— e —————

ontap-nas | 52bdb3bl-13a5-4513-

0 |

ontap-nas-flexgroup | b74cbddb-e0b8-40b7-
0 |

ontap-nas-flexgroup | 61814d48-c770-436b-
0 |

iEFT ONTAP Al ZE/) Kubernetes StorageClasses 7=

TE(EF Trident 7 Kubernetes SEB¥ R SECEFER IR ZHT, HANEIE— S
Kubernetes StorageClasses . LA FRfAIETR T 7E ONTAP Al POD _EEBE NetApp Al 17l
TFEfRRS R A EEEE QAR FHEH StorageClasses » B % StorageClasses BJi¥
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=8, 1IFEMW "Trident XY,

1. NetApp BN HNE—THRIEMNE NS AT FlexGroup BY Trident [FimeE— N 4AY StorageClass
"ONTAP Al Z3ZH Trident f5immnfl", B 1, BIEXLLENEL StorageClasses , ERAILESHE LIF (
BIEE Trident [FIRETIEERY LIF ) HEXIRZEY NFS EHRINA StorageClass #EX4HIEE M EGiK. T
EATHIER < 2R T M StorageClasses FIBIEIITE, X StorageClasses XN F1EZF 53 A EIEERIFE
THIELR "ONTAP Al #3Z /) Trident [Fimnfl", $I8 1. BX StorageClasses HIFHER, FEN
"Trident 3X14",

AT ERIBRAERZEY PersistentVolumeClaim  (PVC ) BIARRIBRKAMS, UTREIERT
reClaimPolicy {B Retain o, BX re"claimPolicy " FERANFHAEERE, BENEXER "Kubernetes
X14"

$ 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
EQOF
$ 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-iface2
provisioner: netapp.io/trident
parameters:

backendType: "ontap-nas-flexgroup"

storagePools: "ontap-ai-flexgroups-iface2:.*"
reclaimPolicy: Retain
EOF
$ kubectl create -f ./storage-class-ontap-ai-flexgroups-retain-
iface2.yaml
storageclass.storage.k8s.io/ontap-ai-flexgroups-retain-iface?2 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

2. NetApp FENEIE—NMNSEHEIIHRIEMNBAT FlexVol B Trident f5imxIZAY StorageClass "ONTAP
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Al ZBZER Trident FiRnA", T8, 2., TERNTHIGSERT N FlexVol EEIiE—1 StorageClass B

T iz,

ELUL TR, RTE StorageClass EX X HHIEERERR, EANEIET—1MNaET FlexVol B9 Trident
[Gi%. 1R Kubernetes EIE{ERILL StorageClass &Y, Trident =1 fEAER ontap-NAS IKEHFZF
HY{E{eI B A fE o

$ 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
EQF
$ kubectl create -f ./storage-class-ontap-ai-flexvols-retain.yaml
storageclass.storage.k8s.io/ontap-ai-flexvols-retain created
$ kubectl get storageclass
NAME PROVISIONER AGE
ontap-ai-flexgroups-retain-ifacel netapp.io/trident 1m
ontap-ai-flexgroups-retain-iface? netapp.io/trident Im
ontap-ai-flexvols-retain netapp.io/trident Om

3. NetApp iFHiIN A FlexGroup EEIZBAFELE, UTRHIEH<SERT WAA FlexGroup HEIE—1EH
StorageClass o

1 ¥E, StorageClass EXXHHKRIEERE SR, HItk, TEFER Kubernetes BEIR{E L StorageClass
&R, Trident 2= ERER ontap-nas-flexgroup REhFEFBERIR] BiGiH.
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$ 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 PROVISIONER AGE

ontap-ai-flexgroups-retain netapp.io/trident Om

ontap-ai-flexgroups-retain-ifacel netapp.io/trident 2m

ontap-ai-flexgroups-retain-iface? netapp.io/trident 2m

ontap-ai-flexvols-retain netapp.io/trident 1m
Kubeflow (&

ETINBIE Kubernetes 2851 ZEE Kubeflow wATSERBIES

[l
FEPITETFTARRER B I Za], BAIREEERITUTES:

1. BEBEE— NGB Kubernetes 8%, HBIFTEIEIT Kubernetes Z1FMIARA, BXZIFNRATIR, EER
"Kubeflow B XH#4",

2. {%EB7% Kubernetes SEEBF ML EMAZE NetApp Trident , SNHFHR "Trident SEEFEE",

REEIA Kubernetes StorageClass

7E8BE Kubeflow Z g, HMTE Kubernetes SRE¥HF5E — 1M #AIA StorageClass o Kubeflow EiE I ZS=1R
fEFERIA StorageClass BEEHHIKALES. SNRFKIGE( StorageClass 3EE ERIA StorageClass , NEPEE
K. EBIEEBPIETERIA StorageClass , IEMEBBBEENMITUTES . NREEEFHTIEEIIA
StorageClass , MBI LABKT bS8,

1. J5I%E StorageClasses Z—15E NEXIA StorageClass o U TFRAISHSERT B A ontap-ai-
FlexVols-Retain BY StorageClass BJ2AiA StorageClass o

ontap-nas-flexgroup Trident [FixnEEMER/ PVC K/VEH K, FIABER T, KubeFlow
() 22HRBANRIELHLGB K PVC. Eit, EHE Kubefow B, FESFIFE ontap-nas-
flexgroup aimEEA StorageClass FEE NZRIA StorageClass o
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$ kubectl get sc

NAME PROVISIONER
ontap-ai-flexgroups-retain csi.trident.
ontap-ai-flexgroups-retain-ifacel csi.trident.
ontap-ai-flexgroups-retain-iface? csi.trident.
ontap-ai-flexvols-retain csi.trident.

$ kubectl patch storageclass ontap-ai-flexvols-retain -p

netapp.
netapp.
netapp.
netapp.

io
io
io

io

AGE
25h
25h
25h
3s

storageclass.storage.k8s.io/ontap-ai-flexvols-retain patched

$ kubectl get sc

NAME

ontap-ai-flexgroups-retain
ontap-ai-flexgroups-retain-ifacel
ontap-ai-flexgroups-retain-iface?
ontap-ai-flexvols-retain (default)

&£ NVIDIA DeepOps ZfZE Kubeflow

NetApp Z2IX{EF NVIDIA DeepOps 1E{HtHY Kubeflow E8Z T H, ZE{£F DeepOps ZpE L ETE Kubernetes &

B ERE Kubeflow , IEMEBBBREL ENHITIATES

PROVISIONER

csi.
csi.
csi.

csi.

trident.
trident.
trident.
trident.

netapp.io
netapp.io
netapp.io
netapp.io

AGE
25h
25h
25h
54s

() o, EHTUERFHEREE Kubeflow "E3 5" 7 Kubeflow B753 R4

'{"metadata":

{"annotations":{"storageclass.kubernetes.io/is-default-class":"true"}}}"'

1. IRBRAIHBATEE R P EBZE Kubeflow "Kubeflow ZBZ15ER" 7 NVIDIA DeepOps GitHub s,
2. iE2F DeepOps Kubeflow Zp& T AiiHiAY Kubeflow 584k URL o

$ ./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.

pods -n kubeflow' to verify

Run

'kubectl get

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. HaiA7E Kubeflow 85 & =IB|FEPEMFRE Pod Y87 Ststatus of running , HHEIAGRTEITIFZHE
AILAHIIR T HIZRS. FTREEE/LOEEYE, A REBEIFAE Pod o

$ kubectl get all -n kubeflow
NAME

READY

77


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/
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https://github.com/NVIDIA/deepops/blob/master/docs/k8s-cluster/kubeflow.md
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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-5dcf5d8b4 f-m2wn4

Running 0 97s
pod/centraldashboard-cf4874ddc-7hcr8

Running 0 97s
pod/Jjupyter-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-7777b76cb9-9vé6dg
Running 0 93s
pod/katib-suggestion-nasrl-77£f6£9458c-2gzxq
Running 0 93s
pod/katib-suggestion-random-77b88b5c79-16479
Running 0 93s
pod/katib-ui-7587¢c5b967-nd629

Running 0 95s
pod/metacontroller-0

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

Running 0 94s
pod/metadata-deployment-6cf77db994-69fk7
Running 3 93s
pod/metadata-deployment-6¢cf77db994-mpbjt
Running 3 93s
pod/metadata-deployment-6cf77db994-xg7tz
Running 3 94s
pod/metadata-ui-78£f5b59056-gbokr

Running 0 94s

pod/minio-758b769d67-11vdr

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

1/1



Running 0 91s

pod/ml-pipeline-5875b9db95-g8t2k

Running 0 91s
pod/ml-pipeline-persistenceagent-9b69ddd46-bt9r9

Running 0 90s
pod/ml-pipeline-scheduledworkflow-7b8d756c76-7x56s

Running 0 90s

pod/ml-pipeline-ui-79f£fd9c76-fcwpd

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

pod/mysqgl-657£87857d-15k9z

Running 0 91s
pod/notebook-controller-deployment-56b4f59bbf-8bvnr

Running 0 92s
pod/profiles-deployment-6bc745947-mrdkh

Running 0 90s

pod/pytorch-operator-77c¢97£f4879-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-56f79c59dd-6w59t

Running 0 92s

pod/tf-job-operator-79cbfdoedbc-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 ClusterlIP
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 ClusterlIP
10.233.1.42 <none> 80/TCP 97s
service/katib-controller ClusterIP
10.233.25.226 <none> 443/TCP 96s
service/katib-db ClusterIP

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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80

10.233.33.151 <none>

service/katib-manager

3306/TCP

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
10.233.4.17 <none> 80/TCP
service/tf-job-operator

9000/TCP

8888/TCP,8887/TCP

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



10.233.60.32

<none> 8443/TCP

service/webhook-server-service

10.233.32.167

NAME
TO-DATE
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.

1

deployment.

3

deployment.

1

deployment.

1

deployment.

1

deployment.

1
deployment

AVATLABLE

<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

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
93s
.apps/ml-pipeline-scheduledworkflow

94s

87s

apps/katib-suggestion-bayesianoptimization

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

1/1

UP-
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1 93s
deployment.apps/ml-pipeline-ui

1 93s
deployment.apps/ml-pipeline-viewer-controller-deployment
1 93s
deployment.apps/mysgl

1 94s
deployment.apps/notebook-controller-deployment
1 95s
deployment.apps/profiles-deployment
1 92s
deployment.apps/pytorch-operator

1 95s
deployment.apps/spartakus-volunteer
1 94s
deployment.apps/tensorboard

1 94s
deployment.apps/tf-job-dashboard

1 94s
deployment.apps/tf-job-operator

1 94s
deployment.apps/workflow-controller
1 97s

NAME

DESTIRED CURRENT READY AGE

replicaset.apps/admission-webhook-deployment-6b89c84c98
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-574c8c67f9

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

1 1 96s

replicaset.apps/katib-suggestion-bayesianoptimization-65df4d7455

1 1 95s
replicaset.apps/katib-suggestion-grid-56bf69f597

1 1 95s
replicaset.apps/katib-suggestion-hyperband-7777b76cb9

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1



1 1 95s

replicaset.apps/katib-suggestion-nasrl-77£f6£9458c 1
1 1 95s
replicaset.apps/katib-suggestion-random-77b88b5c79 1
1 1 95s
replicaset.apps/katib-ui-7587c5b967 1
1 1 96s
replicaset.apps/metadata-db-5dd459cc 1
1 1 96s
replicaset.apps/metadata-deployment-6¢cf77db994 3
3 3 96s
replicaset.apps/metadata-ui-78£f5b59b56 1
1 1 96s
replicaset.apps/minio-758b769d67 1
1 1 93s
replicaset.apps/ml-pipeline-5875b9db95 1
1 1 93s
replicaset.apps/ml-pipeline-persistenceagent-9b69ddd4e 1
1 1 92s
replicaset.apps/ml-pipeline-scheduledworkflow-7b8d756c76 1
1 1 91s
replicaset.apps/ml-pipeline-ui-79f£fd9c76 1
1 1 91s

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

replicaset.apps/mysql-657£87857d 1
1 1 92s
replicaset.apps/notebook-controller-deployment-56b4f59bbf 1
1 1 94s

replicaset.apps/profiles-deployment-6bc745947 1
1 1 91s

replicaset.apps/pytorch-operator-77c97£f4879 1
1 1 94s

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

replicaset.apps/tensorboard-6544748d94 1
1 1 93s

replicaset.apps/tf-job-dashboard-56f79c59dd 1
1 1 93s

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

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

NAME READY AGE
statefulset.apps/admission-webhook-bootstrap-stateful-set 1/1 97s
statefulset.apps/application-controller-stateful-set 1/1 98s
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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
10G1i RWO ontap-ai-flexvols-retain 27m
metadata-mysqgl Bound pvc-b0f3£f032-d028-11e9-9b9d-00505681a82d
10Gi RWO ontap-ai-flexvols-retain 27m
minio-pv-claim Bound pvc-b22727ee-d028-11e9-909d-00505681a82d
20G1i RWO ontap-ai-flexvols-retain 27m
mysgl-pv-claim Bound pvc-b2429afd-d028-11e9-9b9d-00505681a82d
20Gi RWO ontap-ai-flexvols-retain 27m

4. £ Web J%a28th, @I FAMBIFE 2 Bid T URL Kifia] Kubeflow 3R 1{E Bk,

AP R admin@kubeflow.org , ZRINEEIGA 1231234 , BRIBEMAR,, HRBHRNEAHITIE
1E "Kubeflow B F X",

® @ ¢ xbeiow Central Dashbosrd %+

& 5 O 0O O HotSecurs | 10.61.218.131:2135¢ % B oa E a s 2

[ ey
‘F Kubeflow P Select numespace =
Danhbaar Activity
Quick shortcuts Recent Notebooks Documentaticn
Upload a pipefing Getting Started with Kubeflow .
¥ P Plipesing - ; : A
4 View all pipeline runs Recent Pipelines MiniF E
Criate a new Molebook server - [Sample] Basic - Exit Handler
i 3 i gy Microkis far Kubeflow )
+ View Katib Studies o [sarmple] Basic - Conditional exesution
d R Minikude for Kubeflaw Eﬂ
+ Wiew Metadata Artilacts 8 {Sample] Bagic - Parallel execution
tlfat St heed 3573 L Kubeflaw an GCP
ot .
off  [Sample] Basie - Sequential execution
" i ' Kubeflar an WS
,‘: [Sample] ML - TFX - Tax| Tip Prediction._.
Requirerments for Kubeflow
e i &
Recent Fipeline Runs
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https://www.kubeflow.org/docs/components/multi-tenancy/
https://www.kubeflow.org/docs/components/multi-tenancy/
https://www.kubeflow.org/docs/components/multi-tenancy/

Kubeflow & {EF{ESZ R
AT EIEEO R EF A Kubeflow HITHIZ iR EFRES IR G,

Kubeflow 12{EFES A

AT EIEER AR EFER Kubeflow HUITRIRMRIERIESSHIRA,

NEERIZEREF A AR E Jupyter 102 B X T =]

Kubeflow BEfBIRIRACEFEY Jupyter EEiCAEBARS 28, UFRHHIBERERTETE, B
{8 Kubeflow BCE#THY Jupyter %iEZIK%HEHEQ%E, BHRITUTMES. BX Kubeflow £
X Jupyter EICAEBRBNFMER, 155N "Kubeflow B 753 # '"o

1. M Kubeflow FR{EEHRF, BHEFEFA Notebook Servers LIFANZ Jupyter EiCAREBMARS R EIER
Ho
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® e {7 Kubeflow Central Dashboard  x +

e C {t @ NotSecure | 10.61.218.131:31380/?ns=kubeflow

:& Kubeflow (P kubeflow-anonymous ~
F

Quick shortcuts

4 Upload a pipeline

Pipelines

+ View all pipeline runs

Pipelines

'f Create a new Notebook server

Motebook Servers

* View Katib Studies
Katib

View Metadata Artifacts

Artifact Store

2. BEWRS[|URLERD Jupyter EiCABMARS 28
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L {7 Kubeflow Central Dashboard % +

€ 5 C {Y @ NotSecure | 10.61.218.131:31380/_fjupyter/?ns=kubeflow-anc
= {E; Kubeflow @ kubeflow-anonymous ~
Notebook Servers -+ NEW SERVER
Status Name Age Image CcPU Memory Volumes

3. WHMBRSE/IEE— R, EEFRFERSB[ZE T Docker MR, HIEERSIZEFNEH CPU 1 RAM £,
MR RE=RIFERAT, BEANEIRERNEFRRTERREFGRTE, A, Namespace FEHF
B EpRZEFmtas 2 =8l

FELULTFRAIF, EFET kubeflow-anonymous R Ti8), b5, % Docker %, CPU #1 RAM B9
FINE,
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L {7 Kubeflow Central Dashboard % e

&€ =5 C ft A NotSecure | 10.61.218.131:31380
= {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 x

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

4. IBEELETESFMAER. WREFCENE, WSERRIA StorageClass BE&EiZE PVC . EAESS
fh, {5/ Trident B9 StorageClass #EE JIERIA StorageClass "Kubeflow Z1E", %8 PVC ECE&H Trident
o ItESBEIEHA Jupyter EiLABRARS 2B PHBINTETEl. AFPERS 23S LEIBERFREFRIE
MEESIEAEICABRE BsREIIL TETESE. FEit, XEEBRBRESEHBNESIFAEE.

Ll Workspace Volume

Configure the Volume to be mounted as your personal Workspace.

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

-

workspace-mike 10Gi ReadWriteOnce =

S. ANINEIES. UTRBEBHEET — 1B "pt-fg-all" BB PVC HIZZEINEH =,
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am Data Volumes

Configure the Volumes to be mounted as your Datasets.

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

6. *mNk: *IERBATRHEN GPU NERAEMNEIRARRS . EUTRAIH, BER—P GPU,

= Configurations

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

Configurations v

07 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 -

7. BHRUREMZEIZABRARS 2.

8. FREILABMIRZ BT LEETE. MREMKREREIEER Docker REECEMRSS 2, WEJREFE/LD
HavEdiE], RAFTETHIMRE, IRSB[EETHKE, Jupyter EIRABRMRSHFEENE LHRSTIZE
T FEBEETIC.

89



{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. BEERLIEREIFIIARSS 2 Web Rl

10. FIAP TR 6 PIEENMIEESEREHIIRSSHE L. 1R, MANBERT, WESEHERATIE=EF. M
BRNAEXRE, XARIFTEHNS—IXHR, BRAERMIENTR, MASEMERER, ALt
ERLELTERSTAEFET AR,

{7 Kubeflow Central Dashboard Home

{3 @ Not Secure | 10.61.218.131:31380/notebook/kubeflow-anonymous|

_ Jupyter Quit
Files Running Clusters
Select items to perform actions on them. Upload | Neww || &
o |~ B/ MName ¥ Last Modified File size
— [ 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

Files Aunning

Select items to perform actions on them.

0 |~ | BB/ data-vol-1

blas_folder

T collected_trace
O container

L datasst
fio_test
parabricks

] il
L Danking.csv

N A TH—1M &g, BIGPE 5 RIERT — MRS, BHIT af

FERIATAE=18],

Clusters

Name ¥

Upload

Last Modified
seconds ago
2 months ago
2 months ago
3 months age
5 hours ago
3 months ago
7 months ago

a menth ago

New = | &

File size

4.88 MB

-h LUIFRIAB IR Trident EEERKAMESIE

ARINTE=R B REB RN Web RENEREERR. ALk, A Web FEGIZRERIIEER

SIFETELL Trident BB R A LS Lo

{7 Kubefiow Central Dashboard

data-vol-1/

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

— Jupyter

Files Running

Select items to perform actions on them.

o | - BB/ data-vol-1

L blas_folder

L collected_trace
cortainer
datasst
fio_test

O parabricks

m f
L Danking.csv

Clusters

Name ¥

Upload | New ~ | &

Motebook:
Python 2
Python 3

Orther
Text File
Folder
Terminal

5 hours ago
3 months age
¥ months ago

a month ago

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. EAARIHIETT nvidia-smi MHIANEIRABRMARS B[O T EHRBERN GPU . EUTRAIF, B4
B 7 ppiEk N ERABmARS SEIE—1 GPU .

200 {i" Kubefiow Central Dashboard = x — Home b _ 10.61.218.131:31380/notebook X +

C {t A NotSecure | 10.61.218.131:31380/notebook/kubeflow-anonymous/mikeft.. w @ a4 u B @&
— Jupyter

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

NVIDIA-SMI 410.104 Driver Version: 410.104 CUDA Version: N/A
ey - =t ———
Persistence-M| Disp.A | Volatile Uncorr. ECC |
Temp Perf Pwr:Usage/Cap)| Memory-Usage | GPU-Util Compute M.

=== ——— ==

Tesla V100-SXM2... On | 00000000:86:00.0 Off |
|

PO 46W / 300W OMiB / 32480MiB | 0%

———— ==t

Type Process

No running processes found




IR ABRAEE

o "EFT Kubernetes B NetApp #IERIF T EE" A5 Kubeflow &5 A. & NetApp
MIERZETHES Kubeflow & EEEGUTMHE:

* BIERIE RO LIBEETE Jupyter £10AREBRHHITER NetApp HIEEIRIE(E,
* ATLAMER Kubeflow BEIELZIE Sk NetApp HIREIRIRIER S B B TR P,

B0 "Kubeflow " BXFITAES Kubeflow £EFEHIVIFHAES, 15E0 NetApp Data Science Toolkit
GitHub Ff#REHH—T5,

Apache Airflow ZfE

NetApp EiIXIE Kubernetes TN&RizTT Apache Airflow » ZSTi97487E Kubernetes SEE8¥HER
BN HINTERES

@ B LLTE Kubernetes LISMYTF S _EERZE Airflow . 7E Kubernetes WM S FEES AT LLAR
R RBEER.

b 36

ERITEATFIARNEIE LI ZH, BMNBELESHITUTES:

1. ImBE— 1 IIEIEEM Kubernetes &2%,
2. IEE#ZR ( NetApp Trident S3EFECE) —THFIRTE Kubernetes B R EEFNEIE NetApp Trident o

Z % Helm

Airflow AJfEEF Kubernetes & R EEIEEE Helm #H1TEE, EABSRZEI, DIESFEBEEN LT
Helm . BESFEBIE T LR Helm , 1B1RER "22E35 88" 1B A Helm A4,

R E A Kubernetes StorageClass

X8B3 Airflow Z 80, EaTE Kubernetes SEBFHIEE —1"#AIA StorageClass . SAREIEB IR =IAFERAZIAIA
StorageClass ECEHHI KA M, WNRFKIFIEM StorageClass 3EE S ERIA StorageClass , MEFEGKK, B
TEEEBEPISERIA StorageClass , IBRIB—TI MR EE#TIR(E "Kubeflow ZE", MR EBEERETIEER
A StorageClass , AT LABGE LT,

{EF Helm BES A
E{FEF Helm 7£ Kubernetes EB¥HEFE ST, 1EMEEBBEE ENHITUTES:
1. 2BBIREA{EA Helm ZPESA "SE 157 BA" BT Artifact Hub EHEBE ASREIR. TEMNRAIGSERTHMA

£ Helm BB, RIFEHIFZMAAFREER, REFEFEECK, 0 / HMER custom-
values.yaml XHHHEIE,

$ cat << EOF > custom-values.yaml
igaddssasiaasdaaad ittt
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# Airflow - Common Configs
FHAFH A H A
airflow:
## the airflow executor type to use
#4
executor: "CeleryExecutor"
## environment variables for the web/scheduler/worker Pods (for
airflow configs)
#4
#
FHAFH A H A
# Airflow - WebUI Configs
FHASH A H AR
web:
## configs for the Service of the web Pods
#4
service:
type: NodePort
iFgsstsEs s Eas I LA EEEEEEEEEE
# Airflow - Logs Configs
FHAFHHEHSH A AR A H SRR AHSHRES S
logs:
persistence:
enabled: true
iFFssEs i s I LA EEEEEEEEEE
# Airflow - DAGs Configs
igdstagsstdadataaaa AR AR AELEREEER
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/

#4

## NOTE:

## - this is ONLY RELEVANT for SSH git repos

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

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



##

sshSecret: "airflow-ssh-git-secret”

## the name of the private key file in your ‘git.secret’
#4

## NOTE:

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

#4

sshSecretKey: id rsa

## the git sync interval in seconds

##

syncWait: 60
EQF
$ 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
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/
2. Open Airflow in your web browser

2. WIAPRESUR Pod ¥ERTNBIETEIET. FiA POD RIRERE/ L5 #aVRTia A BERTh.

$ kubectl -n airflow get pod

NAME READY STATUS RESTARTS AGE
airflow-flower-b5656d44f-h8qgjk 1/1 Running 0 2h
airflow-postgresqgl-0 1/1 Running 0 2h
airflow-redis-master-0 1/1 Running 0 2h
airflow-scheduler-9d95fcdf9-clf4b 2/2 Running 2 2h
airflow-web-59¢c94db9c5-z7rg4 1/1 Running 0 2h
airflow-worker-0 2/2 Running 2 2h

3. #RERWIE 1 FfER Helm ZBE Airflow BT HI S _EENH AV BAIREX Airflow Web ARS% URL o

$ 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://SNODE_TIP:SNODE_PORT/

4. HIAEEI LLIAIE] Airflow Web ARSS .
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DAGs
Search:
Last
Hun
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Apache SR TERT

o "IEFTF Kubernetes HY NetApp #iERIF TEE" AI5SARESEH. B NetApp
HIERIFETAES Airflow Z£56A, ZrILUE NetApp #IREIRIR(EE S EIH Airflow 1
AR B TIERA.

BEL "SRRG BX1E Airfflow RERATABMIFHAEE, 1550 NetApp Data Science Toolkit GitHub 7£fi#
R —T5,

Trident 1&{ER A
AT AR RO pEA BB Trident HLITHIR T2 ERIRA,

SAREE

WRIEH NetApp ZERSE /| & L BEEEHET Kubernetes EB¥F TR R FHEXRSERTH PVC HENIEE
, MMHBMFNXLES, EATLUERA Trident ERANIMEERAX LS,

UTFREeE<ER T AEATRAIFLIZNSG D Trident FiwSANEREE PB_FG_ALL PR "ONTAP Al EIZHY
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Trident [FimnBl", T8 1, BEUXFHAERSNE—ERKX, EaIUEARE LIF ZEZREH IS (f)uﬁ
FlexGroup &) , 31— 'IUFEL: "ONTAPAI ZREHY Trident ):Jﬁ'ﬁ/TPﬂ $E1, BXPVCs NiFMEE, B8R
"Kubernetes B A X1E"s BXREFAIIEEIFMESR, SN "Trident X"

5 PVC FSEXEFIEE T accessModes B ReadOnlyMany o BX accessMode FERHIFMER, 1S
Ul "Kubernetes B /5 X14",

UTREIS NG SHIEENEHEMSERTIRGIFEENGHREIE "ONTAP Al S1ZHY

@ Trident [Fimmfl", T8 1. LUTRMEI PVC EXXHAHIEER StorageClass BIFSERTHIR
B BIEERRY StorageCIasses A ERTF ONTAP Al ZBZ#Y Kubernetes StorageClasses 7
WJ" 59* 1 o

$ 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
EQOF
$ tridentctl import volume ontap-ai-flexgroups-ifacel pb fg all -f ./pvc-—
import-pb fg all-ifacel.yaml -n trident

L e
fosssss=sssssscsessosssssososssss=== fe=s======a
ettt ettt e T T fomm - fomm - +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE |
MANAGED |

L L R

R R fe=========

e sttt LT e fomm - fomm - +

| default-pb-fg-all-ifacel-7d9fl | 10 TiB | ontap-ai-flexgroups-retain-
ifacel | file | b74cbddb-e0b8-40b7-b263-b6da6decObdd | online | true
|

L L pemmm=m==
fos=s===s===sccsessssssssososssss=== fm========a

o - e fomm - +

$ cat << EOF > ./pvc-import-pb fg all-iface2.yaml
kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pb-fg-all-iface?2
namespace: default
spec:
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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 tom
e fomm -
- e tom - +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE |
MANAGED |

e tom
e fomm -
- tomm tom - +

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

iface2 | file | 61814d48-c770-436b-9cb4d-cf7ee661274d | online | true
|

e e et o
et ittt e
e F——— - +

e fommm -
o fom -
e fo—— fom— - +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |
e fommm -
o Fommm -
- fom—————— fom - +

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

|

| default-pb-fg-all-iface2-85aee | 10 TiB | ontap-ai-flexgroups-retain-
iface2 | file | 61814d48-c770-436b-9cb4d-cf7ee661274d | online | true

|

e fomm -

e et fomm -
o fom—————— fom - +

$ kubectl get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

pb-fg-all-ifacel Bound default-pb-fg-all-ifacel-7d9f1l
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



RENE

f&BI LAEF Trident £ NetApp EERAHF S LEEEF S, UTRHIHLSERTH FlexVol EHEE. 7ELR
B, FERE—THIRFIPEIER StorageClass BLE % "iEFT ONTAP Al Z8Z Y Kubernetes StorageClasses
i, SE'2,

ELLTFRG PVC EXXHHIEE T accessModes {H ReadWriteMany o B accessMode FERRFMER
» 158 "Kubernetes B 5 X14"s

$ 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
EOF
$ 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£de60 1073741824 RWX ontap-ai-flexvols-retain

25h

ONTAP Al SfZ8 =% RE(FAL =B

ASTIEIETE ONTAP Al POD &8 Kubernetes BY A AHITHI S b 14 BE (AL BO TR 1,
ONTAP Al ZRENE 1 REEL TR

ASTIEIETE ONTAP Al POD &2 Kubernetes BY A AHITHIE Fhim 14 BE (AL BOR B

WITET = Al TR E

E7T Kubernetes EEEFH{TE T = Al F1 ML /B, EMEBEPEEENHITUTES, &
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Bh) Trident , f&R]LURIRIZMMER]GEEL &4 PB $UBRVEUES ATt Kubernetes T{Ef
#Hifnl, EEIIEEIELETIM Kubernetes Pod FifiR], 2EE Pod EXHIEE PVC B

A,

It F B Z Kubernetes ZH121E; AFEE NetApp TAFIIR,

(D AHBRELZERFZEIATE Kubernetes SEBFHITHVIFE Al Fl ML TES E B 281t (A Docker

1.

100

AaE) o

TG 2 7T AR ImageNet #IEER TensorFlow E/ETEf B Kubernetes {Ell, Bx
ImageNet #IBEIIFMER, ESM "ImageNet MikL",

LERBIFEIIER/\ GPU , EILAIUAEER/\MHES GPU IR GPU TFT R LiE1T. MR AIfELLA
TESERPIRR, HPEE/\MHES GPU LN KA FERER AR — M LIEAR,. WRE, Wit
RS RIFFENRS, BT RENRTANL,

Itoh, AT RAEEMESEE TR, SaFEISEIENESTZELLIERN POD FIEHMR, Lk,
KR7E Pod FEHS —1MNE. F_NERKBTEHEERMIEIR. XLEEEFEIEXHFER PVC AT#HT
5|, &% Kubernetes {EIBVIFHER, 1SN "Kubernetes B 75 314"

EARTRGIEL IR Pod 1, edium A Memory B emtyDir m&IGHEHE] ° /dev/shm . Docker 28
iE1TEY B EIEUEEM © /devishm® EINERBIAA/NE I AIBER B LUAE TensorFlow BIEK. AT RAIFTR
F#H emptyDir HERRHEEB KD /devishm' [ENE, BX emptyDir EHIFMER, SN
"Kubernetes B 75 3X14",

ELERBIEIE X PIEENENRRIGIRTF securityContext > privileged B true ., MERTEES
TEEN LEEBEMAY root ARINIR, EXMER MEAIMTEIRRAZEHRITRRELEAEHFEE root 1718
MR, BEmE, TEAHNITIEREFRIERE root HRINIR. BEHREL Y. true tEEURTF
BERITIVEE TERENEK,

$ cat << EOF > ./netapp-tensorflow-single-imagenet.yaml
apiVersion: batch/vl
kind: Job
metadata:
name: netapp-tensorflow-single-imagenet
spec:
backofflLimit: 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-iface2

- name: results
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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 O
name: testdata-ifacel
- mountPath: /mnt/mount 1
name: testdata-iface?
- mountPath: /tmp
name: results
securityContext:
privileged: true
restartPolicy: Never
EQOF
$ 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. FINEESE 1 PRI IETEERIET. UTRAGLSHIASIRBELEX IS BIET —
1~ POD , #AIt POD HaJEEEA— GPU TET R EIETT,

$ 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. WINETES R 1 PRIENELEMIITER. UTRFIas<SHIAELERNTEM.
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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

==
H/JLo
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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 1lm

$ 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.

WITRIZ 20 Al TIEfE

£1% Kubernetes S£EFFHITREILZ Z T Al F1 ML 7Rk, 1BEEREBKIZ TN ERITULTE
5o BIUIE, Er]LUAFIFBFMETE NetApp HLEEHRE, HERENIIED SFraeRd
B GPU . BXAEF DI Al fEULAER, EENTE.

(D 5% 0HIELARL, AP ohaNRLEBTRSEEMINGERE. AXERZINERT(F
NESE= 2 (SV7: syl

Kubemetes (k3s) Cluster

e B R e e e e e e e e e e
Data Data Data Data
4 A
Master Node

1. LTRSS ERTSBR—RRISS5RP DHEARITETRRGIPER N R EHITHIE— TensorFlow
EAENAEVREEE "ITET = Al TERE" FISERFFR, XBE 1R, RAELSERD
RITREHIT.

R BI R TEEIER/\D GPU , ALAIUE— GPU TERH R LT, ZPRER/\1MHEZ GPU., M
RIEH GPU TN R AR/ MULR GPU , AT RAREMIES e, ERIEFREMILNE, £H
ETFENTETNRFEBN GPU ##&, BX Kubernetes SBNFAMES, EE N "Kubernetes B 75 314

o
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UL RBIHFEIET Kubernetes &, EAMFERSURA T KIZEARBITEM. FLt, A Kubernetes 1
WHERHECZLENX. MRATHISITIARE RN T B 5T, NALUERIEEERIBER T,

ERAIEZMSEHIETEN Pod BIEH hostNetwork {B true » IERT Pod TN TET SHIML
%, MA = Kubernetes & AE1 Pod SIERIEINMEEKR, EXMER TERIINERRASEI(E
fa# k& Open MPI , NCCL #1 Horovod ARFZ RHX AT ILIERE. ALk, ©EBEIHRENVINEHE
o B Open MPl , NCCL # Horovod BT REARIEIITSTEEZ N, f@FEELL hostNetwork

true FUFEURFERITANSE TEAHNER, BX hostNetwork FERIIFHAER, EEN
"Kubernetes B & X14",

$ 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
containers:
- name: netapp-tensorflow-py2
image: netapp/tensorflow-py2:19.03.0
command: ["bash", "/netapp/scripts/start-slave-multi.sh",
"22122"]
resources:
limits:

nvidia.com/gpu: 8
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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
EQF
$ 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
AVATILABLE AGE

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

1 4s

2. WIANETESE 1 PP ENRTEEEMNE. U TTASRSHIABNEELIZT — 1 4HB) POD , MIEE
EXFR, FEUI POD HAETEAHEHP— GPU HBI TR EiE1T.

$ 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-654fc7f486-v6725
22122

3. AEE, S5HBREEDZTREIHMITHET Rl Kubernetes Rl UTRAIGLEIE—IETR,
BTEE, S5MREE—TFEIRAIFNENT RHITHIAERE TensorFlow EENIRF I EIED £ HIUH
17 "ITRET = Al TR

HEREIEEWIFR/N\A GPU , RLATUERER/\PMHES GPU RIS GPU TIFTTR LiE1T. MRER
GPU IR BEA/\MULR GPU , AT RAREMRSEME, ErIEFEEMEHE, FHETEN
THTRFIEBR GPU #E,

FEARAIELLTE X FIEER E Pod BB hostNetwork B true , MGEFE 1 FATIE Pod 1T
hostNetwork fH true —#f, AXNAFBRENFAES, BEUE 15,

$ cat << EOF > ./netapp-tensorflow-multi-imagenet-master.yaml
apiVersion: batch/vl
kind: Job
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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
name: testdata-iface?
- mountPath: /tmp
name: results
securityContext:
privileged: true
restartPolicy: Never
EQOF
$ 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

4. WINEES R 3 PRIENE W IEFEERIET. U TFRASBSHIASAELEIET —PE Pod , WELE
X, FEI Pod HRIEFRHEP— GPU TN R LEIE!T. BENEE, BRVEPE 1 REFIEE
POD 37£i&1T, ABRETRMMT REEFENT R EIETT.

$ 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. WINETES R 3 PRIEMNEFIERNITRM. UTRGISSHIAEL BT,

$ 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-ppwwj
[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 !!! ====s==s============

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 >
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/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
-x 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 0O/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 fplé rl0 m2 nockpt.txt 2>l

6. INREFBFBRIRTEE, BREMER. UTTRAGLERTRRESE 1 PEIENTENRENRNT
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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

7ox ok BB EENIE, LTRSS ERTRIBRESE 3 PEIEBEEILRITIE,
MR EEW T RES, Kubernetes & B ohfflbREMIXEXAIE Pod o

$ 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-ppww]j 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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%, Kubeflow @—RFHENBRFEIF R, BB EREMIPE, FH LA RBEBIEEEAEIENTTHE 2K
ERIFETIE, NetApp Z3FHY Data Fabric AIIRETSELLVEIER BIEMAI#2E N, HREENISIETBEEEE
MiB& Rz OB EI=#1TiIAR, AIEARIRETE MLRun E&HEA NetApp Al B5ITFE, TRERT

Kubernetes SEEf EI201H, EAIUEEFPAESNERRERRNIHRS. HiTE NFS kA MEEZD

Kubernetes 5£8%, TEIER 7T ERIIEFHIKAMSE, HA "NetApp Trident" IREIFFAEE S IHFNEGEEIED)

ab
HBeo
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https://www.netapp.com/us/media/ds-netapp-project-trident.pdf

Kubernetes Clusters

4 Kubernetes Clusters

% kubernetes

https://3.20.111.39:6443

Cluster Endpoint

https://172.31.14.31:6443

Cluster Endpoint

'@1 kubernetes

Persistent Volumes for Kubernetes

Connected with Kubernetes Cluster

@ 19.07.1
. Trident Version

@ 19.07.1
. Trident Version

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

Q_ Discover Cluster

0

Working Environments

1

Working Environments

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

Select Kubernetes Cluster

kubernetes

Set as default storage class

« NFS iSCs|
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@ demo

Volumes Instances Cost Replications Syncte 53
[re—————————|
Volumes
4Volumes | 300 GB Allocated 1.43 GH Total Used
e
o :
E@ kubernetes_trident_pvc_551720fa_3758_461... W ONLINE
INFO CAPACITY
- B ]
LIsK Type GP2 B 1.25GB
Tiering Policy None 100 GB EAS Usee
Allocated
DacKup OFF
Iguazio #iA

lguazio BIERFTLER— M E2EMBELX2NHIERFFaEARSS (PaaS) , AIEFAL, MIRMEE, (2
IMEHRREERT, WTEEEUTHYE, Iguazio HIERFFEUWTEMMR:

* BUBRRIFTES, 838 Jupyter EICARBM, SEMI5IZM Python IFE

< BT IRERH B L B IEThREH I TIR LB IR

* @EE AR Kubernetes SEEFEIREUEAN ML ARSS

* Nutrio , —FhILEYTEARSS 28 THRENESS

s —PMNEERRER SRR, %5 SQL, NoSQL, BElFFIHERE, XH (BEWNR) A EE

* 5 NetApp , Amazon S3, HDFS, SQL #iEFEUIMRRERIESEENINFE=ZFEIERER

* EF Grafana FYSEBYE B4R
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Pipeline %o ' Auto M Experiment Feature Workflows
Orchestration _ Gl s Tracking Store (Kubeflow)
v N
Managed Functions and Services
- - - e e ARKEWD
pite .@a ¥ TensorFlow  NUClio O PyTorch  Spari
Serverless < S S
Automation ; 2
kubernetes | Shared GPU/CPU Resources
Real-Time Real-Time Multi-Madel External Data Sources
Data layer Data Layer
AR K
MEECE :

UTRAECHIRENNEEEEK:

* Iguazio £ & NetApp Cloud Volumes %I FE—NEIMFAE =F,
* ZEBRUTAENAR Iguazio M ATEFT S AR 6443 6

* RANEERFEAREPEAT Amazon Web Services » B2, AP LUEREEAISIREEPHRSERS
fo N TEFEFRE NVIDIADGX-1 89 ONTAP Al s TARERMIR, F(IEERT Iguazio $FEEH DNS AR

ZJo

B P IR RES 3R BB DNS 5. WIRFE, FFFLUERBCH DNS .

B ER

SR U1 B CEE R RE Iguazio WERERE, FAIEEHE NVIDIADGX-1 RFELIET NetApp ONTAP Al (Y
RRFER, TRIIHT BTFISIAR RS =R

W e

DGX-1 &4 1.

NetApp AFF A800 &%t 1 7EFAM (HA) X, 83F 2 MEHI23F 48
NVMe SSD (3.8 TB HE=)

Cisco Nexus 3232C MI& 3T 2.

TR T RERN AR R R E A
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/NG
NetApp ONTAP $iEEIRIHF
Cisco NX-OS A E 4
NVIDIA DGX 2{ER 4t
Docker B8R T &

B Eshii A

M28F SIHESR

Iguazio

ESX BRS52%

AR A H SR

9.7

7.0 (3) 16 (1)
4.4 — Ubuntu 18.04 LTS
19.03.5

20.01-tF1-py2.
TensorFlow 1.15.0

k7~ 2.8+
6.5

IR A ZEEET Iguazio 2.5 RF1ER T AWS B NetApp Cloud Volumes ONTAP FY2E M, Iguazio 8%

# NetApp ZH97E AWS LiETT,

B

Iguazio
NAREFTR
T =

O£ 1% SRR TIN B 4 2

hRs B SR
hR7s 2.8+

mb5.4xlarge

13.4 x KH

AAFIETFTINBE AR Iguazio BF. BFF 10 AP EWEFH 125 5 ML

S, RILEYIFEZINNHREXED)

HT LTS

* XL EFEFHITIUNE A
* SEIERREMN

DI LERMSEER P RS ENMbIR

* B ERREERE, BLEESLHE Iguazio TS EMEHIE, 60% HIKIEERZ TR,

REBR

Iguazio FILAZRERI R EIRHE Lo

%3 Iguazio

ECE AT LUEA—TARSS SR5em, HH Iguazio HZFFAHITEER, EXMMIBERT, Iguazio HZRM—1EEN

B EF (Provazio) RIPEMESIREERL,

BXRNERLE, FEN "NVA-1121" BFiHE, WEMEMEIRE, Iguazio BINZPEPEH Iguazio 12t, P LH
ARSI E, iEES R "IthT1E" DNS 1 SMTP BRSZ28E1E . Provazio RETE I T .
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https://www.iguazio.com/docs/latest-release/intro/setup/howto/
https://www.iguazio.com/docs/latest-release/intro/setup/howto/
https://www.iguazio.com/docs/latest-release/intro/setup/howto/
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https://www.iguazio.com/docs/latest-release/intro/setup/howto/
https://www.iguazio.com/docs/latest-release/intro/setup/howto/

X  New System (dev)

. Installation Scenario {‘} General @ cClusters @

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

IF7EECE Kubernetes 58
AR RIS, PABF=MARIEE,
=E2BE Kubernetes &

1#3Z NetApp Cloud Manager , ERILIE X S Iguazio Kubernetes SR HYERE, EfEETIA, Trident EEiA(A]
EHPNZIER.

1. EERIAIR, BEM— Iguazio TIs23REX Kubernetes BEE X 1. ZXHAITF ° /home/lguazio/.Kube/config
To ~ BUEXHTHIEISEHE,

2. %7 Discover Cluster LUH{TECE,
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Kubernetes Clusters

4 Kubernetes Clusters

@. kubermetes

||LL|:-

hitps:s

.@. kubemetes

1713134316443

3. k1% Kubernetes EZ& X, 158 TEL

Upload Kubernetes Configuration File

Y Discover Cluster

@) |

e

rhing Eyiriaiemdiits

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. ZBE Trident FRESEBEXRIEK. AXEXCKAMEHGHN S
TR TE Iguazio BY Kubernetes EB¥REIEAAMSE (PV) o EREAEZHE, BHBIESCKAMERR (

PVC)

Iguazio %ﬁﬂ’ﬂnu, BEITE, It
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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)
Select Kubernetes Cluster Custom Export Policy
kubernetes b 172.31.0.0/16

Set as default storage class

= NFS iSCs|

REREFE Kubernetes AR &

B X NetApp Trident WAL E, EEM "TR-4798" THIFMIEE. ELE Kubernetes SEEFH R % NetApp
Trident f&, fERILURE Trident &33! Iguazio S8 LB R NetApp #UIREIETHEE, BIENNEIEMESOIZ
Snapshot El7s,

E KA MERR
1. 38 LT YAML REFEZIXHFH, LIEIEZEEN A Basic B9 PVC o

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

2. ¥ YAML X4 F &R Iguazio Kubernetes £E8%,
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https://www.netapp.com/us/media/tr-4798.pdf

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

& NetApp EHINEI Jupyter Z£i8Z<EEAX

Iguazio IeMZMITERRS, NEEMFRIBEMTENIREIRERR, BTHANEE AIML AR, BXXLE
HHIFAESR, BB "lguazio N AEZFARSH TERLAR",

Heh—IiHEEARSS = Jupyter Notebook o B PNHRAREA UERAALFAFNRRETEE— M EICAE 2.
22T 1% NetApp Cloud Volume BYI5IRAXIR, ERILIGEDECL DS, HE FERERTKALEERRADN
EESTHAPMFREEIRE,

FFARABEE, EeJUSN "TR-4798" 7 Trident IREH/EFH NetApp ONTAP HIBREIRIHAE, BN AEIEDIE
BUBI%E Snapshot BIZALUHTTARZAIE R, 7E Trident [RIRECE XML TIT, LUE Snapshot BRAIL:

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

L JSON R BIEE Trident FIRECE XM, ARIZITUA TS "Trident i <" ESE IIEFE:
tridentctl create backend -f <backend-file>

& trodled Flavor Fusfl gtack without GPU -
sm 10m th zh ah

it winaw
Spark upark -
Resources
For mare infermntion about the resaurce pprameters, see
Environment Variables
Tha mernary and CPU configunations are applied 1o each replica
Reguest Lt
Memary Gl - GB - £
Persistent Volume Claims (PVCs)}
Raquust i
P 2 miliegy - 2 kg > @ Name (3 Mount Path
Hunning User * basic i app
37 o
EhE N AR

UTFENNE T AR ENNENAERF.

M GitHub FREX{tES
BZ4A NetApp Cloud Volume 5§ NetApp Trident & A]{i Iguazio EEMFF & A RIFEFERA,
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https://www.iguazio.com/docs/intro/latest-release/ecosystem/app-services/
https://www.iguazio.com/docs/intro/latest-release/ecosystem/app-services/
https://www.netapp.com/us/media/tr-4798.pdf
https://netapp-trident.readthedocs.io/en/stable-v18.07/kubernetes/operations/tasks/backends.html
https://netapp-trident.readthedocs.io/en/stable-v18.07/kubernetes/operations/tasks/backends.html
https://netapp-trident.readthedocs.io/en/stable-v18.07/kubernetes/operations/tasks/backends.html
https://netapp-trident.readthedocs.io/en/stable-v18.07/kubernetes/operations/tasks/backends.html
https://netapp-trident.readthedocs.io/en/stable-v18.07/kubernetes/operations/tasks/backends.html

B U ERZNARER T .

BFRREECHNIE=E (BR) . B8N ERRRBERLE, AFRERNERERN  /User , Iguazio FEAMRERE
BR. NRZE _EREAFITIRIE, WEIL7E ° /NetApp” BRAH1XE] NetApp Cloud %o

R Jupyter ZimM GitHub FREXES,

File Edit  Miew Run  Kernel Git Tabs Settings Help

B T *r C ¢ BA /User ¥ | [A at16k.ipynb ¥ | [ 03-nuclio-predictionipynk X
ol 12:58:17 | ~

) MName -
W nfs -
B schedules

4 Ml 3o

m workshop

| get-demosipynb

[ get-demossh

% [ igz-tutorials-getsh
O LICENSE

9 ] netops.tar.gz

M READMEmd

Oy runs

M| snapshot.ipynb

[ support-servicas

H| Untitled.ipynh
£ Jupyter KimtR R ik, FefEHE,

cd /User
git clone

IMTE, EBITE Jupyter TETIB)BIN AP EE] NetOps" - "NetApp " XHFFK,

& TR

¥ Notebook set env-example.ipynb EHH set env. ipynb o ?T;F#%EE
set_env.ipynb . LLEIZARBREIAEEE, S BRI TIRERIEE TS,

NSRIRER_ERHBAHITIRME, MRFHITUTHEEDA:
1T M Iguazio ARSS{E EARIRENLL(E : docker regRegistry
5 docker-registry.default-tenant.app.clusterq.iguaziodev.com:80

2. Y& admin B AER Iguazio BFA:

IGZ container path = "/" FAF /admin"
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E—I;E% ONTAP RFIEEHFMER, EIERE Trident IEKMEZ, UTIREEHTHES ONTAP &

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

LU TFigEIERTF Cloud Volumes ONTAP :

MANAGER=ontapClusterMgmtHostname
svm="svm'

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

volume=sourceVolumeName

BIZEZ Docker BR{&

E ML EEBFTEN—IEBE S TE Iguazio FE&H., A ARALUENEITEEMM Jupyter Notebook H1T7R
%003 FrER Docker BRGAIIIAE, FTFFEICAS creation- images.ipynb HIZ1TARE B ITi%,

IR AT SR N A TR E B P ERMER,
* igiio/NetApp. ATFIE ML £5,

Create image for training pipeline

1 fnbuild configlimage=docker_registrys’ fguazie/netapp’, commandss[ "pip install %
vilo_framas Fsspocrel, 3.3 PyYiMile==5,1.2 pyarrow==2.15.1 pandas=«@.75.3 matplotlibh seaborn yollowh
l'n.:‘h;-p]u:,u::l

* NetApp/ &Ril , S5 TAIE NetApp Snapshot BIZSHISERIEF.

Create image for Ontap utilitites

i Bl :-I__< ::-.“.|:{.'.—uuv:lluilu"_lrugl.ﬂ Yy CYmeCEppiplpeling: Ialest f :|'-'4||||J'|.'E %t y update”,"plip Lnstall '-"l'..:_ frassi Nal o il #p'
fn.deplayly
BEEEZ Jupyter EiZA<HN

TRINHT HATBTFRIMESHENER, FrEXLEAHHIES Iguazio B FABRIFRNZ2EH 2%

o

[ 1 HEZR Description
MLRun i Iguazio BIEMY, BTFHLE, HITMIYERE MUAIE
B,
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| 1 HEZR Description

Nutriio 5 |guazio I TARS 28 THEENESS, W RJENH
Iguazio EIERFIRD B R,
Kubeflow ETF Kubernetes BIHEZR, ATFEHEEE, XLE—

FRIE, Iguazio ALLME T Z3#k. ©5 Iguazio &
K, dieaiett, ASEMEMNERIBDER.

Docker Docker ;¥ RIEAARSE Iguazio FEHIETT. &
B LA E PRI IR B LUEE R MR,

NetApp Cloud Volumes BT 7E AWS E3izfTHY Cloud Volumes , FAIT8T LAIE]
AEFIE, FHALIBIE Snapshot Bz~ A2 A F =i
HIEIESE,

Trident Trident 2—"H NetApp BIENFRENE. EBF

5 Kubernetes RHYTEEFIIT R ZREM

HAVERZ AEICABRKNE ML B8, ERS8EICABRBSEIEETZAI, AJLUNERTRIRNH. I
M RRILERN AREFREERED 2N EEaEIC A B,

BENERE, BT EERIBHIERN Snapshot BIARYIZIREY, HEMEREHITHIE, TERERTERHKN
MLRun EEREIE,

netapp-cloud-volu. .. <@

— | T

describe <@ data-prep <@ deploy-features-fu. .. <@
xgh-train v
deploy-model o
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EBELIEEMIIRE

ATITBUEIEER Nutrio TTARSS B3THREE MBI E LR, WATIRMEBE T EEH(ER Iguazio ARSS BTN
MM 28I EEHPERY Iguazio & F IHE4R MR,

BAMED T KB MK EFRIEIE. 1T Jupyter 212748 data-generator.ipynb AIESIE—NE 10 HHIET—
RTRSSERINEE, HERHEIBEM—1 Parquet Xft, EEELLINEE, BITTILEICAFRIFIERTT. BS
B "Nutrio 15" BEILEICARPERARERIA M,

ERERERDY, FRBREEUTERNETR. RIECEABRPNENRTEHET ZINEN—2. S Nuclio
BB HA ° %nuclio 4182 .

# nuclio: ignore
import nuclio

FEREAER, FAITEX T RREITIMG, RGN ERNER,

spec = nuclio.ConfigSpec(config={"spec.triggers.inference.kind":"cron",
"spec.triggers.inference.attributes.interval” :"10m",

"spec.readinessTimeoutSeconds" : 60,
"spec.minReplicas" : 1}, ...

A1 init context EKEIEY, Noclio HEZEXIEAAZEEL

def init context (context):

TERRERAIA1EET, FHRRAERBFRERNE, HRZBLH, RFEFHITREREFINE, Er]LEERE
FHIRIHERBAIEHEE .

def handler (context, event):

TR LAESBE Z I M ZEIE A RN b ThAE

$%time

# nuclio: ignore

init context (context)

event = nuclio.Event (body="")
output = handler (context, event)
output
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https://nuclio.io/
https://nuclio.io/
https://nuclio.io/
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ZINBERI LAMEIC A BN ERE, tWATLAM CI/CD EEEE (BELLAr3) o

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

REEIZAREM

XEZIRABRAEBIRAITIIRE, XRBNEFEEICABMBIEIM, HiIEEERH
HITXEERIE, BEE MLRun XX, FEIFN Kubernetes fEILH11To

%
|_\]
5%
I
3
b
9
>
E

Snap_CV.ipynb

IR AN BB ANTE BB FF 4RET A IE Cloud Volume Snapshot Blds, ESRENRMEREEBIfR, WEEEAS
AR shell EIZK40IE Snapshot BlAs, EEEFIZITH, 1T ETXEEREMERRITAEIMEXHNE
8, KSR, FRARTBBORTIABNERTHIXMAHIE, NeEFmR, YRR IEERERK
FI—iLEpE, MBRTEESHENKEMHITLETG

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

BIIZAY Snapshot BIAMIBREMEBTE MLRun L X4, HEEPHNSEFER,

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

BT RN =aZiLBREHITET.
data-prep.ipynb

WIUE FIRTSIR R ThEE, A REITIREUE, LEICAREBAI M Snapshot B RiZEURIAIER, FHIFERIE
YIBITHEES N\ NetApp o

FEEBFIERIEITEY, B DATA DIR ©7 Snapshot BIZAIE.
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')))

R .ipynb

ANTEMBRENER, BAIMET —MEETE, ZTEARMET Kubeflow F MLRun Ul 2RI ERRE]
oo BMITEE B CRABILL AR TR,
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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-feature.ipynb

BT EITIERUERR . LECAEMAISIZ— LRSS Eh8E, BT ERNENEREITINFRFER
Ihee. MEIBABRIGEARKRICIR, eI TEIEA®EM data-prep. ipynb Fo EER, (A
E—2iCREMENEETH—TT R,

JII4k .ipynb

BUEINEEE, FAPEMARIE, P BRAEHAERTHENER, RTEIWESITES, URIES M
TER (L5 o

a0, LAFan<L R ERMERFDMANTNIZKE ETXH, ETE Kubeflow A MLRun AR i,

context.log result (‘accuracy’, score)

deploy-inftion-Function.ipynb

BETNRE—T SEERIE N TARSRINGE, MSEIISEMIE, WEICABRZEBE nuclio-
inference - Function .ipynb FENXBTIRSZINEERIEIEITTE,

HZAEZEE

BERFEEICAENESE —MEES, AJLUFSEITER, RIENEAEMTMERENERE. 8%, 1T
pipeline.ipynb 24, FHIPREIFMATTE NetApp M Iguazio WNfIE KL ML EERIERE,

FAER MLRun AEENE N BIZM L TS RIEFRDE. MLRun API fRS37E Iguazio FEHIET, &5
Kubernetes ZHRRZX BRI R BNHAAREREERBERANR, APl ARAEXEERHABBIEEH.

# MLRun API connection definition
mlconf.dbpath = 'http://mlrun-api:8080"

LLEE RS NetApp Cloud Volumes MIAEBERL&FEHE. HNMEILIETRIENZ[EE Cloud Volumes , {8
A IER BB R E RSB TRYED,
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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]

R Jupyter ZiEABNIZE N Kubeflow ZERFIFNFE—MRERIGABRIR AR EERBIBTIZEICER
RFFFREIFIE I, A TREIEICRBREY, EIUBRRNNEEFHEINTREX T — P EEK.

BFEicZs B Description

<code to Function> ( MLRun 1&HRAI—EB4) ERELZFR: project name . FATFHLFAETEIMBIN
Ho WWEBSERE MLRun Ul #1, 378, EXFIENR
T, & Kubernetes {Edl, XBILLZ dask , MPI,
spark8s F, BXIFAMEL, FEMN MLRun X1, X
HERRHNZR, MABEHRAUE Git (HTTP) 8

_/|\1ﬁ§o
Sl FEANTE S B EAR Docker BYEHIZ IR, FAT4cHl
65/ create-image.ipynb ZEig2 482 T AR,
volume_mounts #] volumes BX1EETTEIES NetApp Cloud Volume BYIFHE

ICNO

HNEEXT TRIEK,
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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

}

TENFFBESREXTRBZE, ERJUMBREE, HIER kfp RRFEXUEN . EA MLRun 581719#
Z BN XA F4mpIRvE L FN4E5E,

FAE X BIREFHER MLRun BY as_step RIEELRNTRA M

Snapshot ZEE X

[B5h Snapshot ThEE, HiHHRF v3io fERIREHITIERL:

snap = snapfn.as step (NewTask (handler="handler', params=snap params),
name='NetApp Cloud Volume Snapshot', outputs=['snapVolumeDetails','training
_parquet file']) .apply(mount v3io())
Parameters FHER
newtask newtask 2% run BIE X,
( MLRun ##3R) IBEFER. BRI Python EREEIZFF. FNIEEIC

ARERT BMRERER, BXFROEN. 58, &K
IMEREMITIVE . EREH, HIER
context.get param (‘parameter} ) RIXEVE,

as_step NameKubeflow E&@ZBHEZM. Hit. XLEERTE
ESR BT ARINENEHEAPME, TF snap_CV.ipynb £
BB, mount v3io () . LHREFIMITEEDN
BRFEEES /User WP,

129



prep = data prep.as_ step(name='data-prep',
handler="'handler',6 params=params,

inputs = {'DATA DIR':
snap.outputs|['snapVolumeDetails']} ,

out path=artifacts path) .apply (mount v3io()).after (snap)
Parameters FHER
LZTHN oL E—P e E RSP R, EXMMERT,

snap.outputs"snapVolumeDetails" @ 1T IRB LS E
6172 AY Snapshot BIZ<BI R R,

R —MiIE, AFRERERA MLRun 1R3R log_tools. A%
ERRII=S

A LIM EETFIETT pipvip. ipynb o ARG, EaJLUEE] Iguazio 15 EARFIE BRI EREIEHE, W
IguaZ|o & BREEIRIRHFIT.

Pipelines

Experiments > NetAppXGB

& @ xgb_pipeline 2020-03-24 18-51-08

7
Graph Run output Config

netapp-cloud-volu...

— |

describe <9 data-prep

HTFERMNESRETRHRER TGS REVERYE, REBRMNTESNERHNPEHE—MEREIER, WillgEmE
'LE%FFI’/ No



Run name

xgb_pipeline 2020-03-24 18-51-__.
xgb_pipaline 2020-03-18 13-31-_.,
xgb_pipeline 2020-03-18 12-58-. .
xgb_pipeline 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-...

xgb_pipeline 2020-03-16 16-47-__.

8 o v Y o

xgb_pipeline 2020-03-16 13-57-...

Status

® 0 & ¢ 0 0 0 9

WNERI%ESF Snapshot £, MR UBEIBFizTTIEIR Snapshot BIZASAYZ R,

netapp-cloud-volu... /]

l _--..H---
data-prep ]
xgb-train ]

Duration Pipeline Version Recurring ..  Start time accuracy
0:08:43 View pipeling] 3524/2020, 2:51:08 PM 0985
(0814 [View pipalina] 31972020, 8:31:18 AM 0980
0:08:11 [View pipeline] 3M118/2020, B:56:08 AM 0,990
0:08:03 [View pipeline] 3 T2020, 3:49:31 PM 0985
0:05:54 [View pipeline] IMTH2020, 2:34:56 PM 0,550
:04:45 [View pipeling] 2MTI2020, 1:34:16 PM 0452
0:05:25 [View pipeline] 3M17/2020, 1:01:58 PM 0.987
0:08:08 {Miew pipeline] 3MB/2020, 12:47:19 01,953
0518 [View pipaling] IM62020, 9:57:03 AM 10980
X netops-trainign-pipeline-with-netapp-volume-cloning-rtxdl-2910983943
Artifacts Input/Output Volumes Manifest Logs

Input aruract{s

Output parameters

netapp-cloud-volume-snapshot-
snapVolumeDetails

netapp-cloud-volume-snapshot-
training_parquet_file

Output artifacts

/netapp/.snapshot/kfp 20200324 185122

Inetapp/.snapshot/kfp_20200324_18512...

FrAZ BRERRMAEE, AIRTHRENNERNER. EURFUESEREE, NTEFMT.
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X netops-trainign-pipeline-with-netapp-volume-cloning-rtxdl-2

Artifacts Input/Cutput Volumes Manifest Logs

I,.———"'"'###’Fﬂ Static HTML %

describe Q

Class Balance for 48,008

40000

5k, MLRun APl $iEEE = IRERIEIN B AR S NIZTRYEN, WEHE,. TRERTSMNEITHEAN,
AN B R Ao

e MLRunUI

Projects

NetApp default describe

wF Jobs B Artifacts o Jobs B Artifacts o Jobs B Artifacts

MFEMEL, RINSEEESFRES.
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Name

describe
deploy-model o EAE a
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 o
function
24 Mar, 14:52:43 ...50d8b83
NetApp_Cloud_Volume_Sna Results !f;._class_labei... :/;I [\_key: summary/j' I:'___% label_colu... :/)

24 Mar, 14:51:22 ..3108eb2

A% MLRun HE BLE AN BNEEESZ, rfLUSALIE (BFFBHEENEN) R1EE API #UEE
, H#EIThRRAES, el AR SEATEMBIER, s, BAIUREFENEHIGEHEXE Git UERE
. HINBINETEHRTHREZEE "MLRun GitHub 553"

Z8Z Grafana 21K

BESTFMENEGE, RIS HEURITITHR, XL SNBSS EHRIE, FUNLER
TZ6E1E Iguazio BYEIFEFIERP, ERILITES Iguazio IR IR IR RISEM I TFE & FE
FA Grafana REEZE,

O] LUEID ISR R JSON XIS NEIEE R Grafana IZOFRBEE ER.

1. BIOIF Grafana RSB EEREEIT, BEERS T,
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Services

| Name 4
O il docker-registry

lrarmeszd

a ..
0o Zf
o g

Running User

admin

Wearsicn

271

0.6.10

6.6.0

2. NRAFELLSES, EMIRSERD BRZ LS

3. BEIEEEMR, 1HEY Jupyter FE FH XS NetopsPredictions-Dashboard.json o
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a. BEHERS,
b. MFIFKHiEE Grafana .

c. EEHRINE
d. BETF—b,

e. WNEHAF ID,
f. B Save Service o

g. R TNERAY Apply Changes o

CRL [eirgs)

Q&p _j\f \

2694 /\
1m M’\f\/—

R

B1m

Memary

1.67 GEB

795.79 MB

33,39 MB

327 GB

AF
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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
M| nuclio-inference-function.ipynb 8 Open
[ pip_install.sh Open With
W pipelineipynb + Open in New Browser Tab
M| set_env-Exampleipynb # Bename
M| set_envipynb X Delete
M| snap_cvipynb K Cut
[ snap_cv.sh O Copy

] Duplicate

M| snapshotipynb

L % Download
M| training.ipynb -

B Shut Down Kernel

4. MBRSZEBFTH Grafana HENEBIR.

Es Create

B Dashboard

# Folder

Fit IFI‘I[_'JDI"I

S. B Upload ™ *, json' File , SAIGEIRERI FHMX Y (NetopsPredictions-Dashboard.json) o
EEERE, BEREER.
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B8 netops_predictions -

prediction

EBEBEIhRE

HEERAEREN, RISBIETSAEFIEEERE, Nitt, BEA cleanup. ipynb EiAEEFEEE.

e

NetApp #1 Iguazio i@iZ#J% Kubeflow , Apache Spark #1 TensorFlow ZEZEZE L& Docker #1 Kubernetes
FUWESRETER, MRHEN A ML EZBREFNSE, BEfR—HmIIEHIEEE, NetApp # Iguazio ATLA
BT ZERITETEAZBERNERMERY, MEXMAE NALNEEZBNERE, EF)IME, HER
FRO UM ABBIBEZTE N, HEENARRZESMEZHIRENE AR, RBRVEREERTFRNETE, &
A R MG EMFF R IR R TS EIREIR R,

#hie

THEBECH AIML BEERY, EEERMFARER, EE, T2MMeipRER—Dk
BHEMERES. IR ASGRAERIEFEHEHER T Z5—HBk .

NetApp 5 Iguazio SR XERAENITERSESE—#, MRTRARRBEE, HIE%E T H AI/ML NA
TRy LAY E,

TR}/-;&H: A FHEZRYFBeeGFSIZEoEiE. LM AT MR
T1ER

NetApp2A &) Cody Harryman#1Ryan Rodine

TR-49157 4R 7 A& e M R IE T E 2 sh 2 FANetApp ERFISANTR TR A5
HYBeeGFSX &4, MFATEREANMINBFEIMLNARER. BEFRURSELERTER
IS $PBEIERI A B SR L5 th B Bee GFSERBF R LUHITIR A FF &k o ANSISIRIT WA
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FiNetApp XCP#INetApp BlueXPEHIFIEIX T ERXLI LB,

"TR-4915. FFER%F1BeeGFS#HZoh#iE. LIMATEEM O TIER"
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