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1. AWS 2&2 gLt M 1§20 M SageMakerE AAMst MH|A * Amazon SageMaker * & S2I8LICL.

:EE Services o} SageMaker Canvas X @ 4 @ {‘é} 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 ¢

Documentation (15,143) Build, Train, and Deploy Machine Learning Models
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http://youtube.com/watch?v=mFN13R6JuUk
http://youtube.com/watch?v=mFN13R6JuUk
http://youtube.com/watch?v=mFN13R6JuUk
http://youtube.com/watch?v=mFN13R6JuUk
http://youtube.com/watch?v=mFN13R6JuUk

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

Amazon SageMaker X Amazon SageMaker » Notebook instances

Notebook instances info - Create notebook instance
Getting started

1 &

Studio Q, Search notebook instances ’

Studio Lab [4

Canvas Name Vv Instance Creation time V¥ Last updated Status v Lifecycle config Actions

RStudio
Studi There are currently no resources.

TensorBoard

Profiler

v

Admin configurations

SageMaker dashboard

Search

v

JumpStart

v

Governance

v

Ground Truth

¥ Notebook

Notebook instances

’it repositories

» Processing
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Amazon SageMaker » Notebook instances ) Create notebook instance

Create notebook instdnce

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

Notebook instance settings

Notebook instance name

fsxn-demo

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

Notebook instance type

‘ ml.t3.medium v ‘

Elastic Inference Learn more [/

['rone v

Platform identifier Learn more [/

’ Amazon Linux 2, Jupyter Lab 3 v ‘

» Additional configuration

Permissions and encryption

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

’ AmazonSageMakerServiceCatalogProductsUseRole v

\ Create role using the role creation wizard “a

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

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

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

No Custom Encryption v

v Network - optional

VPC - optional

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

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

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

ecurity group(s)

5g-0a39b3985770e9256 (default) X

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

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

more [4

> Git repositories- optional

» Tags - optional
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Search results for 'Fsx'

Try searching with longer queries for more relevant results

Features (5) Services
Resources ' New

Blogs (330) nG

Documentation (3,920) Fully managed third-party file systems optimized for a variety of workloads
Knowledge Articles (20)
Tutorials (3)

Events (12)

2. Create file system * 2 S2IgtL|C}

Services Q Search b i AWSAdministratorAccess/kjian@netapp.com

Amazon FSx X ESx » File systems
File systems File systems (0) Create file system
Volumes Q Filter file systems m 1 &
Caches
Backups Fi i i
P ile File At Deployment Storage Stora¢
system ¥ system A system v Status v v b
type type capaci
¥ ONTAP name ID type
Storage virtual machines
Empty file systems
v
OpenZFS You don't have any file systems.
Snapshots

Create file system

FSx on Service Quotas [4
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Services Q Search [Option+S] Q @ {§} N. Virginia ¥ AWSAdministratorAccess/kjian@netapp

FSx > Filesystems » Create file system

Step 1

Select file system type

Select file system type

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

Amazon FSx for NetApp ONTAP

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

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

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

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

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

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

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

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

Cancy Next
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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. m A|AE O|E * 1} * SSD AEZ|X| 8% * 2 LHBLICE



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
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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. AE2|X| 7}A D{AL * 0|22 QUABET * SVM(AE2|X| 7Hf DAl ChEt 2% * = X FBILICH



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

o CIZ @22 7|20 £1 Q2% si0f i FEM HE * Next * 2 S2gLIT

» Backup and maintenance - optional

» Tags - optional

Cancel Back -
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[0} N. Virginia ¥

AWSAdministratorAccess/kjian@netal

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 3
Review and create

Attrib
File sy:

Tags

File sy:

Q Key

Deploy

Storag
Provisi Tag key

Throu¢

Value

You don't have any tags.

A O]

5. FSx I AlAEIS RESHE O] 9 * 20408 * HE 22 4

aws Q Search [Option+s] | (3

HH i
228 Services

Amazon FSx X « Creating file system 'fs-08b2dec260faeca07'

FSx » File systems
File systems

b}

Cancel Create file system

SLIC}.

N. Virginia ¥

4 @ @

AWSAdministratorAccess/kjian@netapp.com

View file system

Create file system

1 &

Volumes .
File systems (1)
Caches
Backups Q Filter file systems
¥ ONTAP File
Storage virtual machines system ¥ File system ID A
name
¥ OpenZFS
£ fs-
Sxn-
Snapshots o) 08b2dec260faeca07
demo

File

system Vv Status
type

ONTAP @ Creating

/

Deployment Storage
type type
Multi-AZ SSD

M 19

ONTAP 74

1. MAME|

O O -

WS I serviees | Q Search Optionss]

@© 'fs-08b2dec260faeca0?' is now available

Amazon FSx X
FSx > File systems

File systems
Volumes .

File systems (1)
Caches
Backups ‘ Q_ Fitter file systems ‘

v ONTAP ‘ File system name ¥ File system ID A Filesystemtype Vo Status v

Storage virtual machines

O fsn-demo f5-08b2dec260faecad? ONTAP © Available

FSx Ot A[ARNS FLICH HE{7H* A8 7hs * Q1K 2HQISHHAIL.

Deploymenttype v Storagetype ¥

Multi-AZ sSD 1,024 GiB.

B &4 O @

Storage capacity v

AWSAdministratorAccess/Kflan@netapp.com

N. Virginia v

Create file system
1 @

Throughput capacity ¥ Creation time v

128 MB/s 2023-09-28T15:07:30-07:00

¥ OpenzFs

- 1P 34 * 5L ONTAP 2|
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Services Q Search [Option+S] ® AN (©) © N. Virginia v AWSAdministratorAccess/kjian@neta

Amazon FSx X ESx > Filesystems » fs-08b2dec260faeca07

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

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

ONTAP administration

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

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

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

3. MMEl * SageMaker Notebook Instance * & €11 * Open JupyterLab * 2 S28fL|C},

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

Amazon SageMaker X Amazon Sag >

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

4. Jupyter Lab H|O|X|0| A M| * Terminal * & FLILC}.
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File Edit View Run Kernel Git Tabs Settings Help

2 &) & 2 Launcher +

0.

[}

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

. ssh B3 ssh <admin ALEX} O|E>@<ONTAP At IP> £ 212510 FSxN ONTAP It A|AHI0)|
EIQIBILICE (2CHAIO A AFEXL O] Z 2t IP FAE Z3|3ICL)
AEE|X| 7t HA 2 A m ArT S E AFESIHYAR.

: 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:
() -

./

‘> Name

. HHZ OIS =AM 2 dleL|ct
FSxN 7HQ! S3 H{3l 0| & * 2| O|E2 £ * fsxn-ONTAP * 2 ALEEL|LCt,
vserver * Q10| * AEZ2|X| 7} HA 0|5 * 2 AFESIAAL.

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

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

11
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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

create -vserver f: d

-obj

ver fsx s3 -is-h

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

group create -name s3group -users s3user -policies FullAccess

p-

bled true -is-https-enabled

FsxId08b2dec260faecal?: :> vserver object-store-server bucket create f: p -vserver f: demo -type nas p
% FsxId08b2dec260faeca0?: :> |
FSxN private S30i| CHet AEZQIE |P 3L XA SHS HAHsI2{H Ch2 BHS HASLICH

h /voll

false

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

set adv

vserver object-store-server user show

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

= 23F A o] ax ol =HS Ox|sH
30'” A|'c>E o MEE =0 IP % I|-7_|=| co= 'ITI||=|L‘|E|'-
IIIIIIII [ +] k3 [¢] & 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

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

FsxId08b2dec260faecal7-|

ele

FsxId08b2dec260faecald7-|

ele

up

true
up
system-defined
data
true
none
false
Fsx
ipv4d
Default
true
Fsx
data

" 4

01

01

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
Secret Key

Access 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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Sparkmagic
(Spark)

S

Sparkmagic
(SparkR)

S || S

H o —
1. SageMaker Notebook QIAEI AN A Jupyter =ESE THSL|C
: File = Edit View Run Kernel Git Tabs Settings Help
- —_—
= New » Console g5
New Launcher S ®L [® Notebook F
o Open from Path... Termir.\al
Open from URL... i Notebook
M Markdown File
0 New View for @ Python File
New Console for Activity R RFile a p a S
= Close Tab xw N 'Q
Close and Shutdown ~oQ conda_tensorfl conda_python3 conda_pytorch R Sparkmagic
ow2_p310 310 (PySpark)
’h"‘\} Close All Tabs
Save #®S
> |
* Save As oS Console
Save All
Reload from Disk P P P ‘Q S
Revert to Checkpoint
Rename conda_tensorfl conda_python3 conda_pytorch R Sparkmagic
ow2_p310 310 (PySpark)
Download
Save and Export Notebook As... » Other
Save Current Workspace As...
Save Current Workspace s — M p R
Print ®P - — v
Log Out Terminal Text File Markdown File Python File R File
Shut Down
H ol o Sl= oHA d = oAl
2. FSxN Z2t0[8! S3 HZl0f| IS PZESH= SHZE YHOE of2ff AEE AFBIHYAIR
ot [ Ho SLAl
. = -
"fsxn_demo.ipynb & EESIAA|L"

# Setup configurations

seed: int =
seed
bucket name:

name in ONTAP

aws_access key id =

Manual configurations
77

str

= 'fsxn-ontap'

this credential from ONTAP

'<Your ONTAP bucket key id>"

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

fsx endpoint ip: str =

this IP address from FSXN

# Workaround

Manual configurations

## Permission patch

!mkdir -p voll

'<Your FSxXN IP address>'

Sparkmagic Sparkmagic
(Spark) (SparkR)
Show

Contextual Help
# Random

# 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/ko-kr/netapp-solutions/media/mlops_fsxn_s3_integration_0.ipynb
https://docs.netapp.com/ko-kr/netapp-solutions/media/mlops_fsxn_s3_integration_0.ipynb
https://docs.netapp.com/ko-kr/netapp-solutions/media/mlops_fsxn_s3_integration_0.ipynb
https://docs.netapp.com/ko-kr/netapp-solutions/media/mlops_fsxn_s3_integration_0.ipynb
https://docs.netapp.com/ko-kr/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"']

oot

O|X| FSxN % SageMaker QI AEIA 7to| E$HS OFX|ZI& LTt

FE CIHZ HAZAE

—

* SageMaker Notebook QIAEIALL FSxN It A|AEIO| STt VPCO| U=X[ ZlgtL|Ct.



* ONTAPOA * set dev * HHZ AT Mot +F2 * dev * = HHSHOF StLICT
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25 - AWS FSx for NetApp ONTAP(FSxN)S SageMakerdi| A

Dol 522 9|5t H|0|E AAR &2

© ZFMRE
Jian Jian(Ken), NetApp =4 H|0|H % S& 1okt

A 7Y

0| Xt& M= SageMaker £t LHOIA FSXNE H|O|E| AA R AIRdt= ML BRE XH X6t FES ®MIdt=
AFE H™ 257 T2HEQ| MX| 0|2 MSELICt o] ZENEE= H 2{d X232l PyTorchE AHE3t0{ EHO|O
O|0|X|E 7|E2 2 EI0|0] ERE E2F5h= ol ZHE %310 UJELICE FSXNE Amazon SageMaker2| H|O|E
HEOE AESH= HAl 2{d BRI JiLg ZXgL|Ct

FSxNO|2t

Amazon FSx for NetApp ONTAP2 AWSO[A] XS5t 2t #2|d AEZ|X| SEMQULICH NetApp2l ONTAP
oY A ABIZ #8510 et Ael s AER|X|IE MISELICH NFS, SMB, iSCSIQt 22 T2EZES X[ JHIH
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Define a Data Loader
e

eed 1o the ndosbook
ol

4. Model training ‘

ensors (pyTorch  (in memory)
24 x 224
annel A \
Model Deployme}\
(5. Save the trained model to 53

3. Create PyTorch Data Loader |
a. Train test splitting

b. Define the batch size
6. Deployment

L J
2. Create a PyTorch representation of a single record
R er
> k= [ 4
b

FSxN2| W& H|O|E{E AE510] SageMakerOijA] & 2'd ZES F&55t= AIE2= HI0IH 20 Ho|, & w8
HHEO| M| 7HX| =R THA|Z Qoket & UFLICH JH2FE o2 EH 0[2{3t thA|= MLOps Tto|Z2tolo| ECH7} ElL|Ct,
J2iLt 2} EHAoll= T2l eiS flet R 7EK| MR Sl BHAIZE IEHEILICE Ol2g 5t THAof= HIOlE A E,
HO|E ME 2%, 22 74, sto|mujato|8 =3, 23 Hot, 2E F53 X|#YLICh 0|2{g HHAIE Sl
SageMaker 2t& LHOA] FSxN2| w1 HIO[E{E AtESIO] B 2{d RS 715 S HEZ S + = 2ot el
TZMAS Y + ASLICH

THAE S&

Hio|E 20

HIO|E{E AHE3t0] PyTorch & 2'd HIERAE 223517| 2/l Cl|O|E| T|=5 0[5t 5t7| ?let ClolEf =27t
YHELICH Ho|H 2= HiX| 27|15 Fold # 2 OfL|2f HiX| Lol M 2 H|B =S 40 AP X2[sth= BXHE

—

ZZeLCt ool 20E FM5IH H|0|E M2|E L2 M2|g = A0 H 2{'d HIEH I tiet wK0] 7hsEL|Ct.
HolH 20 = M 2222 - ELICH

HHE| 715

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)

?lel ZE EZ2 * torchvision.transforms * Z&2 AFE$H O|0|X| MA{2| #HEto| Ho|E o FLICL. Of
SE2|U0ME Lo Hetzg MESIY| 2Is MA 2] JHH| 7t THEOEILICEH KW, * ToTensor() * HeH2 0|0|X[E HIA
ESIOZ HSSILICH 0 & * 37| ZH((224,224) * H2H2 TN 37| 224x224 LM Z 0|0|X| 37|12 ZHLILCE.
OpX[efo 2 * MAsh() * Het2 WS wiD 2 K2 S et BF MR LHF0] "IN 22 BetgL|ct et
UHtMOo = APH SHE MZAT DHEO| AL ELICEH YO =Z 0| Z=&= 0[0]X|

=
ZHoHH T4 ZtS Y= M A 2RlE RRE It NE| = Y S Il

mmno

CIOIHE HIMZ Hetstn 37
ZH[RLCt
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PyTorch Ci|O|E{ &g S2iA

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

O] 222 = Cllo|H HEfe EHIE 8 /ML= 7I5S MSdtH Z 22 =0 Chel HIO[E S S WHE
Ho|gtL|Ct. _Getltem* €<= LH0IM ZE= boto3 S3 Bucket Z{X|E AFE35I0] FSxNO|A O[Tl C|O|E E AAMetL
FSxNO{| A ClIO[E{0] AM|AS| 2ot RE AEIY2 Amazon S30|A HIO|EHE ¢l= 2t HIZEfLICE CHE A
ME S3 ZiH| * Bucket * 2| Md T2 N|A0] CHSH XM HHBLICE,

o

FSxN2 Z2}0|8l 83 MEAZ AFSEILICE
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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 ---

SageMaker0Oll A FSxN2| H|O|E{E 2loa{H S3 T2 EZS AIR6I0] FSxN AEZ|X|S 7I2|7|= N2|7|7}
DFSO{ZILICE M2fA FSXxNE 8 S3 HAICOE K2[eg £ JUELICH SR H0= FSxN SVMQ| IP F4, H3l
0|8 3! Qs XA 3ES XIHsH= 20| ZatElL|CE ol2{st 1d et=8 = ol CHSE XtAlet HH2 9

EME HZESHAL "1E - AWS FSx for NetApp ONTAP(FSxN)E Z2t0[Hl S3 IS 2 AWS SageMakerd|
EShn

IO M A=t ol Aol M B2 24K = PyTorch CIOIE Eet K|S A ABASSH= O AFZELICE C|O|E{ M E 2A|of
CHEHAM = ChZ A0l M XbMIS] 2E LTt
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PyTorch Hl|0|E{ 2O

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)

HBE ool M= HiX| 27|17t 642 K| E|0] 2} HYX|Of| 647H2| 2|2 ETF ZoHElS LIEFHLICL PyTorch * Dataset *
SaA, M2 J|s A 2 HiX| 27| Zoto] 222 IS H0IH 2HE HELILE O] HOIH 2HE WK
THAO A CIO[E MIES LEH 2 HtEst= T2 MAS X BLIC

k==

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.ReLU(),
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)

20



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 = X.to(device)
y = 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:%$M:%S")

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

0| ZEE= EF PyTorch W § Z2MAE FHBYLICE Ef0[0{2] RS 2F617| 2l MH
TireQualityClassifier * 2= {2 REHZ Do SfLICt =H FX= H[O|EH H
XM E AHESto| ZHQ| mi2t0|EE AH|0|ERL|Ct 3t HLIE S s &
QA BILICE.

CEES
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SageMaker= HHEE 2| ZE S S30i| X Z&SHO} 5t7| mf20f

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())

E = PyTorch 222 * Amazon S3 * 0f| X{Z&gtL|Ct.

| 2
ZEZS * Amazon S3 * Off Y2 E5HH SageMaker0i| AM|A T = QOO 2 HIZE DO Cigh 713 5l FE0]
JtsELct.
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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'

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

serialized data = io.BytesIO()

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

serialized data = serialized data.read()

return serialized data

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

deserializer=JSONDeserializer (),

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

source dir='code',

timestamp = int (time.time ())

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

sagemaker predictor = sagemaker model.deploy (

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

O] 2= ArE5HH SageMaker0i| A PyTorch DRSS 2 BEE 5 ASLICH EoF (3 HI0|E|E PyTorch HIM =
0|2| X2|5t1 serializedt= AHEXE X|H serializer * T|reQuaI|tySer|aI|zer* £ HO|BILICE. TireQualityPredictor*
oA = ™o E serializer?t * JSONDeserializer*E AH&5H= AFEXL X| & O EXHL|CH ESH 0| == *
PyTorchModel * 7HM|E 2HE0| 2E2| S3 2IA], IAM S, Zaj| 93 HH 3! FES 9IS ZLHS Il’éﬂ%ﬂ—ltf. 0|
FEOM= EILARMTE MMstn D 9l EfJARMO S J|Hto= £ 0|ES MALL|Ct OX[eZ, BE2

o
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PyTorch &3 M

23t SageMakero|

=E
image object = list (bucket.objects.filter('dataset/tyre')) [0].get ()
image bytes = image object['Body'].read()
with Image.open (with Image.open (BytesIO(image bytes)) as image:

predicted classes = sagemaker predictor.predict (image)

print (predicted classes)
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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

TensorBoard

‘ Q. Search notebook instance life%conﬁgurations

Profiler 1 [

Name v ARN Creation time v Last modified time
¥ Admin configurations

Domains There are currently no resources.

Role manager
Images

Lifecycle configurations

#!/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

27



4. O] ASRIE= FES flo R MEA U xHHIEL S X2[Sh= Jupyter NotebookS A eIL|C AZMO| etz =™

LESO0| 582 W0 Atis2= Z=EL|CH 22X A% A ZE Ao10f| cioh KMot LB 2 S ERSHAIL 25 -
AWS FSx for NetApp ONTAP(FSxN)2 SageMakerWIH DHE =AHES 9SO AAE EHE",

ane :
=== Services

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

S. UtE 2 LER QIARAR 0|F5t0] CHAl QIAEAS MEHSH D =t EECHR ofzfel * M YL0|E* E
=aIstL|c}
="1d
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Q Search

=ss Services

[Option+S]

N. Virginia v

AWSAdministratorAccess/kjian@netapp.com

Amazon SageMaker X

Getting started
Studio

Studio Lab [2
Canvas
RStudio
TensorBoard

Profiler

@ Admin ranfinuratinne

WAE - 2H A M 7Y 2

o

ann )
288 Services Q Search

Amazon SageMaker » Notebook instances

Notebook instances info

(G ] [ actioms |

Create notebook instance

Q, Search notebook instances

] < ®

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

AWSAdministratorAccess/kjian@netapp.|

Amazon SageMaker X

Getting started
Studio

Studio Lab [4
Canvas
RStudio
TensorBoard

Profiler

v Admin configurations
Domains
Role manager
Images

Lifecycle configurations

SageMaker dashboard

Search
» JumpStart
» Governance
» Ground Truth
» Notebook
» Processing

» Training

’ 2

Amazon SageMaker » Notebook instances » fsxn-ontap »

Edit notebook instance

Notebook instance settings

Notebook instance name

Edit notebook instance

‘ 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 Lambda AH{2|A Sh4=QlL|Ct

&M AFst ZAXNH * AWS Lambda &4 * = * AWS SageMaker Notebook QIAEIA *

i

o|Hste HES L.

—

1. AWS Lambda &4 * £ 2t52{™H si& I £ 0| 5310 * Functions * Q£ 0|5 3$t L+ * Create Function * 2
Za|5tL|C}
=14 .

Services ‘ Q Search [Option+S] ‘ ® L (©) & N. Virginia v AWSAdministratorAccess/kjian@netap

AWS Lambda X Lambda » Functions
Dashboard Functions (5) Last fetched 40 seconds ago Create function
Applications s -
Q Filter by tags and attributes or search by keyword s: 0 1 &
Functions
Function name Vv Description ¥ Package type ¥ Runtime v Last modified ¥

v Additional resources

Code signing configurations There is no data to display.

Layers

2. 4o|X|0of| HR3t PE =S 7|28t RuntimeS * Python 3.10 * 22 F&tsljof ghL|Ct.
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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.

=l Agtof| LR Mot * AmazonSageMakerFullAccess * 7 Y=X| 2018t * 7|5 MM * HES
St
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[Option+S] L (@) {&) N. Virgi ¥ AWSAdministratorAccess/kjian@

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

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

Ke

Python 3.10 v

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

© x86_64
O armé4

Permissions info

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

¥ Change default execution role

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

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

(O Create a new role from AWS policy templates

Existing role

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

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

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

» Advanced settings

Can ? Create function

C L *
—

=
fsxn-ONTAP * O|2t= L ES QIARAS A[ZfeiL|Ct,

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}'



N. Virgin v AWSAdministratorAccess/kjian@net

Last modified

vc Layers (0) 1 minute ago
+ Add trigger <+ Add destination Funcion ARBN
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 ¥ |

KA
[ &}

4 File Edit Find View Go Tools Window I Test [VHI Deploy | Changes not deployed

B8 lambda_function % ﬁnment Vari X Execution results *

import boto3
import logging

&

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. 0| AWS Lambda &5 E2|H3t= WS XIHSHHH Add Trigger(E2|H F7t) HFE S2IELICH
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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

EEN2 w0l EventBridge & A1Efot THE M % 2H57| 2| BHFE SEIYLICH AH|E B4 220
S YHYLIC} ‘rate(1 day) E S5t 7t HES 22150 O M cron 2t #2245t AWS Lambda
ol MLt



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

2CHA| M E 2t=E5HH * AWS Lambda &4 * 7t OfY * SageMaker =E& * 2 A&t * FSxN * 2| ZX|E2(2
CIO|E{E AESIH 2 S5 S st HO|O|EEl RS T2 M 2H O 2 MHJESH = * SageMaker =ES
QIABA * EXNSOE ZEI0] HES XXl SfL|CL O|FHA tH ZHO| XA MEfE RX|ELICH

0|22 = MLOps 0| L2l JHUS 2Tt AH& M E DL
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