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1. FAER AWS & o EESmERT » 5 SageMaker 1 2HZARFE Amazon SageMaker ©

awg EEE Services Q SageMaker Canvas X @ 4 @ @ N. Virginia ¥ AWSAdministratorAccess/kj

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

Features (4) Services

Resources | New
Blogs (1,115) €l Amazon SageMaker Yy

Documentation (15,143) Build, Train, and Deploy Machine Learning Models
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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
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Sy H i Q FSXi X @ Q @ @ N. Virginia ¥ AWSAdministratorAccess/kj

Search results for 'Fsx'

Try searching with longer queries for more relevant results

Features (5) Services
Resources | New

Blogs (330)

Documentation (3,920)

Knowledge Articles (20)

Tutorials (3)

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

2. B RIIERAM

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

Amazon FSx X ESx > File systems
File systems File systems (0) Create file system
Volumes N N
Q Filter file systems 1 ©
Caches
Backups Fil Fil Fil
. e fle e Deployment Storage Stora¢
system v system & system v Status . v a— canad
v ONTAP name ID type yP yP P

Storage virtual machines
Empty file systems

v OpenZFS You don't have any file systems.

Create file system

Snapshots

FSx on Service Quotas [4

3. BEE—IRK FSx ONTAP 25 F—2F o



E L @ (o) M. Virginia ¥ AWSAdministratorAccess/ijian@netapp

FSx > Fllesystems » Create file system

nl

Select file system type

Select file system type

s 2 File system options
Specify file system details

Step & O Amazon F5x far | Amazan FSx for | Amazon FSx for Amazon FSx for
Rewvlew and create Nethpp ONTAP QpendFs Windows File Lustre
‘ Server
FS¥ FS¥: FS¥o FSien
Amazon Fhx Amazon FSx Amazon Fax Amazon Fax
tar NetApp ONTAP for Openifs far Windaws File Sarver for Lustre

Amazon FSx for NetApp ONTAP

Amazon F5x for Netipp ONTAP provides feature-rich, high-performance, and highly-reliable storage built on
Notapp's popular ONTAF 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, SnapMirrer (for data replication),
FlexClone {far data cloning), and data cempression / 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, 550 storage with support

for cross-region replication, and bullt-in, fully managed backups,

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

Automatically tiers infrequently-accessed data to capacity pool sterage, a fully elastie storage tier that can scale to

petabiytes in size and Is cost-optimized for infrequently-accessed data,

Integrates with Microsoft Active Directory [AD) to support Windows-based envirenments and enterprises.

Cancy ] Hm

4 TEHBEMRERER
a. EERERTEE o

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

ESx > Filesystems » Create file system

Step 1

Specify file system details

Select file system type

SEp2 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. MAMERRR LN SSDHEERE"



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. FE{R{EFEL SageMaker Notebook EfI#E[EHI VPC 1 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)

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

Choose VPC security group(s)

sg-0a39b3985770e9256 (default) X

‘referred subnet Info

Specify the preferred subnet for your file system.

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

tandby subnet

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

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

© VPC’'s main route table

(O Select one or more VPC route tables

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

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

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

d. BT SVM (HEFERIEES) BAMEFERKS BB ST RS



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. RBHMFETERE » ARE—TETANFEGIRE 'T—%1 -

» Backup and maintenance - optional

» Tags - optional

Cancel Back -
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AWSAdministratorAccess/kjian@netal

B3 &4 @ @

N. Virginia ¥

ESx > Filesystems » Create file system

et Review and create

Select file system type

Verify the following attributes before proceeding

Step 2
Specify file system details

File system details

Step3 Attrib

Review and create
File sy:

Tags

File sy:

Deploy Q Key 1

Storag

Provisi Tag key Value

Throu¢
You don't have any tags.

Cancel Create file system

S. BiE) FSx EEERREIAERE KL 20-40 & o

AWSAdministratorAccess/kjian@netapp.com

View file system

B3 & @ @

[Option N. Virginia ¥

awg 'EE Services

Q Search

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

FSx » File systems
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 type oo
name type
¥ OpenZFS
f fs-
SXN-
Snapshots (@) 08b2dec260faeca07 ONTAP @ Creating Multi-AZ SSD
demo
ya

fElfRZsECE

ONTAPECE

1. FRABERIMIFSXIERRMR AR A A -

aws [Option+S]

5 semices | Q Search

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

ESx > File systems

File systems
Volumes .
File systems (1)
Caches
Backups ‘ Q Filter file systems ‘
v ONTAP ‘ File system name ¥ File system ID A Filesystemtype Vo, Status
Storage virtual machines
O fsn-demo f5-08b2dec260faecad? ONTAP © Available

Deployment type v

Multi-AZ

Storage type ¥

sSD 1,024 GiB.

B &4 O @

Storage capacity v

N. Virginia v

Throughput capacity v

128 MB/s

AWSAdministratorAccess/Kflan@netapp.com

Create file system
1 @
Creation time v

2023-09-28T15:07:30-07:00

¥ OpenzFs

2. BB IER AR ZEIRREL - IP {IUF0* ONTAPBIESFRERME: o



Services Q Search [Option+S] ® AN (©) © N. Virginia v AWSAdministratorAccess/kjian@netaj

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. FARRE E1IIAY*SageMaker NotebookEfFll* » FATEELEE*BHRJupyterLab* o

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. 1% Jupyter Lab HEM » BRI —ERTAY 4R imti> o
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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. B A ssh 87 % ssh <BIEEFEAELTE>@< ONTAP{EARES IP> B A FSx ONTAPIERERA o ((FRERE
P AT ER 2 19R) AEREI HEEERES RERE o

: File Edit View Run Kernel Git Tabs Settings Help

[ * & ¢ M 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

o Name - Last Modified = FsxId08b2dec260faeca07::> i

6. B LU TIEFE#HITERS - FFIEA fsxn-ontap {24 FSx ONTAPFAE S3 (#1FIRTE MRS - AR HEE
eI fE EA -vserver* 28 o

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



7. $11T 555 FRAEEN FSx ONTAPFAT S3 RULHEL IP 1
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¢ O

%

create £ -d

—obj "

htt

File Edit View Run Kernel Git Tabs Settings Help
- T c & B Terminal 3 X |+
‘ Iter f nar Q sh-4.2$ ssh fsxadmin@172.31.255.250
P .
./ ;
Last login time: 9/28/2023 22:29:34
Name N Last Modified | FsxId08b2dec260faeca07: :> vserver object-st

FsxId08b2dec260faecal7: :> vserver
FsxId08b2dec260faecal7: :> vserver
FsxId08b2dec260faecal7: :> vserver

FsxId08b2dec260faeca07::>

set adv

Bima P MR UM SRAER o

IIIIIIIII  +] e (¢} & ™ Terminal 3 X |+
| Filter VI Q sh-4.2$ ssh fsxadmin@172.31.255.250
y P, d:
./ i e
Last login time: 9/28/2023 22:32:42
Name - Last Modified

Vserver Name:

Logical Interface Name:
Service Policy:

Service List:

(DEPRECATED) -Role:

object-store-server bucket create f

rver fsx_s3 -i

object-store-server user create -vserver fsxn-svm-demo -user s3user

object-store-server group create -name s3group -users s3user -policies FullAccess

bled true -is-https-enabled false

h /voll

B o

5]
/CAASZ

vserver object-store-server user show

fsxn-svm-demo
nfs_smb_management_1
default-data-files

p -vserver fi

data-core, data-nfs, data-cifs,

~https,

-ssh,

data-s3-server, data-dns-server

data

Netmas:
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:

FsxId08b2dec260faeca0d7-01

ele

FsxId08b2dec260faecad7-01

ele
up

true
up
system-defined

Default
true

Required RDMA offload protocols: g

FsxId08b2dec260faecal7::> set adv

-type nas

P

network interface show -vserver fsxn-svm-demo -1lif 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

FsxId08b2dec260faecal7::*> vserver object-store-server user show

Access Key

Secret Key

I 4

Vserver User i
£sxn-svm-demo
root 0
Comment: Root User
fsxn-svm-demo
s3user 1

2 entries were displayed.

FsxId08b2dec260faecald7::*>
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File = Edit View Run Kernel Git Tabs Settings Help

E—
New » Console g5
New Launcher S ®L [® Notebook

8 Terminal
Open from Path... ermina
Open from URL... i Notebook

M Markdown File
New View for @ Python File
New Console for Activity R RFile a ﬁ p
Close Tab xw N l?
Close and Shutdown ~oQ conda_tensorfl conda_python3 conda_pytorch R

ow2_p310 310
Close All Tabs =i
Save #®S
Console

Save As S XS

Save All

Reload from Disk P P ‘Q
Revert to Checkpoint

T

ow2_p310
Download

Save and Export Notebook As... » Other

Save Current Workspace As...
Save Current Workspace M ﬂ
Print ®P v

Log Out Terminal Text File Markdown File Python File

Sparkmagic
(PySpark)

Rename conda_tensorfl conda_python3 conda_pytorch R Sparkmagic
310 (PySpark)

S| S

Sparkmagic Sparkmagic
(Spark) (SparkR)

S || S

Sparkmagic Sparkmagic
(Spark) (SparkR)

=1

Show
Contextual Help

Shut Down

2. FEATYRRBEAR RS EBIEZE L{E3) FSx ONTAPFAA S3 #7F71F - B EMIZNIEEH) > 52
IEEEERZS o "fsxn_demo.ipynb"

# Setup configurations

R Manual configurations —--------

seed: int = 77

seed

bucket name: str = 'fsxn-ontap'

name in ONTAP

aws_access _key id = '<Your ONTAP bucket key id>'

this credential from ONTAP

aws_secret access key = '<Your ONTAP bucket access key>'

this credential from ONTAP

fsx endpoint ip: str = '<Your FSx ONTAP IP address>'
this IP address from FSx ONTAP

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

# Workaround
## Permission patch

!mkdir -p voll

# 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 FSx ONTAP as a Private S3 Bucket
laws configure set aws access key id Saws access key id

13


https://nbviewer.jupyter.org/github/NetAppDocs/netapp-solutions/blob/main/media/mlops_fsxn_s3_integration_0.ipynb

laws configure set aws secret access key Saws secret access key

## Upload file to the FSx ONTAP Private S3 Bucket
$%capture
local file path: str = <Your local file path>

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

# Read data from FSx ONTAP 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"']

JE5EA T FSx ONTAP#H SageMaker Bl Z S o

£ ArVAEBE
* F&{# SageMaker Notebook EfF] FSx ONTAPIEZERA IR E—{E VPC & o
* SCISTEONTAP_LE#T set dev 15T HIEIRERRES dev ©

14



TEREE (E2023F9H 27 H)

Q : A ERETEEZE HEE) FSx ONTAPEULF$E:2 LN CreateMultipartUpload 1@ ERSE3 43828 (RE1E
) [ IBERM s3 HEKREME ?

I EATAE S3 #7121 > FSx ONTAPZ1E HEE A 100MB HIHEZE o EASIHER » AN 100MBHIER &4
ﬁﬁ&ZmOMBE’JEﬁE » WPEAL‘CreateMultipartUpload’ RIS - B2 > FSx ONTAPFAE S3 B RIEEARZIBLLTH

FJt:.°

Q ! B EERIEE LEE FSx ONTAPE I IREER MMM PutObject #R{FRFE3E 452 (AccessDenied) : 77
HARIERE) 2

% . BHE1) SageMaker Notebook #1T{EBE7ZEY FSx ONTAPFAR S3 {#724% » 1% AWS /&R F] FSx
ONTAP/E:E o B2 » IRFERIEAEREE—BEASE » BIREMEHAIIT Tchmod) shell 7 < FRE LI
R o

Q : WM FSx ONTAPFAR S3 TR E fth SageMaker ML fRFZES ?
% EIRBYZ > SageMaker fR#S SDK W2 B1RIHIEEIE S3 RERIHEEHNFE  EILE > FSx ONTAP S3 £

Sagemaker Data Wrangler ~ Sagemaker Clarify + Sagemaker Glue + Sagemaker Athena + Sagemaker AutoML
% SageMaker [RISFHEZR o

2 Z84> - ¥|F3 AWS Amazon FSx for NetApp ONTAP (FSx
ONTAP) {£% SageMaker &2 |4RBVE K KR

2R EFAAmazon FSx for NetApp ONTAP (FSx ONTAP) 7£ SageMaker H3I|4%
PyTorch #2312 - AfgdtHiRlamENiEEE o

BHBIRM T —EEKRE D EERNEREF > I8t T 1E SageMaker IRIEFF]H FSx ONTAPEABERIZKIR
B ML BB B ISEE - 2B XEINERFEESBIES PyTorch IRIBHRISF GHBRILREETHE - ©34
FAEF FSx ONTAP{EZ Amazon SageMaker IRV E I 2R B 25 1k B3 B2 48 AY o

12 FSx ONTAP

Amazon FSx ONTAPHEEZ AWS {RIERITTEFEERVEEFIRS S ° EFA NetApp BIONTAPIER R (A
SEEHSMEER#TE o iBBZIE NFS « SMB 1 iSCSI FHis ° EAF AR E BN AR ETERTI ° %
ARFS STE IR MR HAVREE » ARREEANENELHEE - CEAASUAMNMAN - BARCHERMRRIE
HYAIREE © UESM > Amazon FSx ONTAPHY#FARER AR » LA LIRIEERERAR -

FoRIF

HERRIRIR
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AWS

VPC

Write (via NF5S protecol) >
FS¥

Read (via 53 pretecol)

OMTAP Server

FSx ONTAP (Amazon FSx ONTAP) @—I8 AWS #ZARTS - E81E1ENetApp ONTAPR A LEITHINERZMR
FMEEZRZ T AWS EIENRAMREERESS (SVM) o TERMHEMNEF » AWS EIERINetApp ONTAPEIARZZfiIHL VPC
SNER o SVM{EZ SageMakerfINetApp ONTAPZ 4 2 RIBIHR T » $ZUK3K B SageMakerBYiR1EsA K I 855X B K&
#7F - HEFEL FSx ONTAP » SageMaker WAZEINETEEL FSx ONTAPESZERM VPC i o b E A FE(R
SageMaker #1 FSx ONTAPZ B8Yi@ A &R o

BFE

EIREGSET  ERRZERETE FSx ONTAPHE#FNIRE BERIEI MR 28 EE - B2 » HiNE
B/ > Bt FSx ONTAPIERARERILBRVIEZEN » AItEEFE) LEHIIGHKRER o Er]AFE @R FSx
ONTAP{EA IR E 28R SageMaker 2REIR o {ERAMRMINHEE » BB ERE LEREEMAE - UETE
SageMaker IRIZEH3)II4RIEER! o ZHE A A EIEH) A FSx ONTAPHIHIZA=MINAE » FFRFE SageMaker #E{THE
BUBHEEFNZ)I%R o

BERGERGATE IS i FSx ONTAPECEATAE S3 H1FIE o AR EMRAAESE "E 1 269 - iFAmazon FSx for
NetApp ONTAP (FSx ONTAP) EATAE S3 HERE S| AWS SageMaker"

o

T (inmemary)

B =

ervate YT nq Leader Trained model to 53

Satine e =
- /
. | Inferemce End User
3

2 Create Torch representation of o Single record -
ALY " Fe e 6. beployment

[Erpp— Sericlizer L
" Deserializer

&M FSx ONTAPHBJRIIFERIE SageMaker FRIZILRE P EERAN T2 Al UBHER BT 28R | B
HASRES « BEHIGRNIE - KEERKRE > BELSRIBT MLOps BEENER - A > ATEHEK > &
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B2 BRERY B ERF AR F U8R - BEFIRREANTARE « BRERS  REKE - B2 HRE « BEE
FIRBVERE L R TE(ETS o BESRIEIRTE SageMaker IRIFHEFRE FSx ONTAPHIGIRE RHZBM BB RE
SRENREEEANR

ZFLERM
EilLoader

7= T ERAEREIMR PyTorch SRESBME > BIZ T —EEHHASUGEERIAA - ERSAZTEESRML
KA > BHEEENANTRREER RPSERERBE - EBREEENEH AL > HAITURREERE - MER
RE B BYENIAR o

B AZRH3ERDHERY ©

FERRIB R

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)

FEmENEE R R T £/ torchvision.transforms {&R4HTE RR R TARIZEIR o TEAKIER > BIUTRRIEY
HFREA—RTEH - B > ToTensor() B R ARBIRLSRERT - fE1R > Resize 224,224 BILRFGH
BREIEAR/ 224x224 B3 - &1& > Normalize() B EE R AT IEL RN SEBENREEREREEE
178 —1E - ANRECRTIOENREEZEEE AR TR EIRRE o MAVRER - ERENEESER
BEREIRARE SRR NUBRESEBCERRERERE T RIESH AR TR RAVRE F o

PyTorch B &ELE
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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

ICABRIR RS R SR AR SR THA > I BRSBTS % © 7E getitem IR > R2UAERIR
boto3 S3 bucket ¥ FSx ONTAPHRZR I} o 11t FSx ONTAPZZEUEHEHVIZ S REHE SR 1 Amazon
S3 SEENER} o BERRRARIILA S3 M bucket FIAIRZATR -

FSx ONTAP{EAFAE S3 ff1FE

18



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 FSx ONTAP 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 ---

%71 SageMaker HHJ FSx ONTAP:EERE % » TEEI —BEfER S3 HEISER FSx ONTAPEFEHRIERER ©
5515 FSx ONTAPAI AR ATAA S3 17 o RIEIZFACE BIEIEE FSx ONTAP SVM 1Y IP {idlk ~ fEFHE
LRBMPNERNRE - AISELICEIEEWEEMREE » sA2RUATXH ¢ "5 1 3049 - #Amazon FSx for
NetApp ONTAP (FSx ONTAP) fEATAR S3 #FRE S E| AWS SageMaker" ©

£ LERBIFH > bucket ¥R BERNME PyTorch BRIEYIMH - BIBEHKBEREZHFE—THRE o

PyTorch EilLoader
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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)

ERMBEHIF > IFEHRANS 64 » RBEHRFE S 64 F5chk - EBLSS PyTorch Dataset 485! - 18
RRIRREANGIARAL R A » FFIERS T ARG ER SR - ILERSAREIREIRFEROHENERE
HYIBAE o

REY 5K

from torch import nn

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

super (). init ()

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

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

)

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

L2 TCREE IR 7152507 PyTorch FIARAIE - EE R T —{E% %A TyreQualityClassifier* It AR R » (S
BEEMGEEHERREETHE JIRBRELERMK » 518IEX » FARAEBENRECEMERNS
2 o IIt4h > EIEFIENERIRIA ~ 4277 ~ #HERABRUHEEEZEB/ o

EEYERE

=ES

21



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())

F220EERS PyTorch 1585775 Amazon S3 > [K% SageMaker EXXiGE BT S3 PLUFIE o FiEAFIETR
L+15Z] Amazon S3 > SageMaker FARIIAFEE @ WM AFFHEIPBIEIEITIEMIE o

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

LERZIE BB TE SageMaker L3 PyTorch 128! - EE &K T —EE5]F51E23 TyreQualitySerializer > ©5i§
BMABRTERIEN 7162 PyTorch 5R= ° TyreQualityPredictor $85) 2 B:178:0I25 ° EF B ERMNFSME2S
#0 JSONDeserializer - 120532872 7 —1{& PyTorchModel ¥4 5RIEEHEAIA S3 I E « IAM A ~ {ELRRRZA
BN A O - BXBEE BB RIBER BB R ETE o &% » F/ deploy AP EER »
IEEEHE - BHEERMEEIRELATE - SF13 PyTorch BRI LUTE SageMaker EERE U EITHIE o
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HEIE

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)
B EAERERIE TR

5 3 2 - #ILRS1ERY MLOps &7%E (CI/ICT/CD)

AR T (£ AWS BRFFEIL MLOps BEERYIER » ERAER BEMEELBHIGR ~ SPEMAY
AERfE(E

48

EARHIEF > T2 Eﬂﬂﬂﬂﬁﬁ%ﬁ AWS BRFSZI —EEZFERES (CI) ~ FHEIR (CT) MFFHESLE (CD) 1Y
58 MLOps B8 o B4R DevOps EEB A > MLOps HREREIINNE B RETTRIRIFIEHR o BBSEBAHIE
(TR A T SRS CT MIA MLOps fBIR > (M B IRIZRAVFHEN R IRV EAEIE - RAHER 5| EL5
BXFI A AWS AT I It in¥in MLOps EERIBIZ -

gaIR
IhEE Name B
Brl#EE AWS FSx ONTAP B2E"E 1 2049 - i$Amazon FSx

for NetApp ONTAP (FSx ONTAP)
ERTLE S3 EEFRESE AWS
SageMaker" °

HUIERI 2 IDE AWS SageMaker EREEMN"SE 2 55 - 7
FAAmazon FSx for NetApp ONTAP
(FSx ONTAP) /E# SageMaker 1%
B ENBREE LSRR ©

fEZE MLOps BERIREL AWS Lambda K -
Cron {EXfE3%E22 AWS EventBridge -
REBBIER PyTorch -
AWS Python FZZTA® boto3 -
BAR1ES Python v3.10
SRR

* FRFTERERT FSx ONTAPTEZE R - N¥EF| A FSx ONTAPHEEFNEFEEITIIRZR ©
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* icEAH FEIREIH FSx ONTAPRER A4 FAER VPC 89 SageMaker Notebook Efl ©
* 1EfE% AWS Lambda RKE{ Z A > 5= SageMaker Notebook El EEit BIF1E AREE o
* 2 E ml.g4dn.xlarge HITEFSFEE R A R EHRLCAREEFTEI GPU /MR o

)

I
: upyter
& @ v ~
0
AWS EventBridge AWS Lambda AWS SageMaker Lifecycle Configurations Jupyter gla'rebmk

in

AWS SQteMakzr

E18 MLOps BB —EERNEIR » EFIMA cron /FZEKAGEE EMAARZZTOAE » EMBITEE R 4 dniE AR R 24
sEEY AWS fR#S © AWS EventBridge 7T cron 1% ° EEEHAF & S E MM BB HEIHN AWS
Lambda K% o 12 K EXE) AWS SageMaker Notebook B FITHEETS o

ZIE

aniEHRACE
HE% AWS SageMaker Notebook BHIECE + apEHARINTRE » MTEEEA EanEHCE" o ILARFSAIRISE
FERHBL AR TERRRBEZNTHLEIRE - BIGRNR » AT £ arBHARCE R EIR—(E shell 7 > LUE
TR EPEBIZTTR R BENRARERLAEY - BV ENRE » AAMZAZE MLOps FREEEZEREERZ— °

BEFEIENR  "EonBHkE NWEETESRRE © Bt - EREEEH MLOps BEREZABREE
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1. BEERTEmBHARCE > 55RIRX Sagemaker ERIIZEEZE Admin configuration #8453 Y Lifecycle
configuration °
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aws EEE Services

T

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. BEEERABOEER > RER—TBUAE 1R
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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

rdsml-east-4

O O O O




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

3. BUTENXBMIMAE

#!/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. ZZA#IT Jupyter Notebook > FAFL EIRIEIEBY A S HT3)IARFI ST EP B LUEITIRIE o FITEME > FERA
ESPERNBERN - Z7 MAMBERLMABERNEZER » 552/R"S 2 8659 - #IFAmazon FSx for
NetApp ONTAP (FSx ONTAP) % SageMaker #REF/IFRAVE KL RIR" o

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

o. EiIt% - EHE Notebook B > EZFERER > A%E—T T8F) THABERTH EHRES °
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ss2 Services | Q Search

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

Amazon SageMaker » Notebook instances

Amazon SageMaker X

Notebook instances info

(G ] [ actioms |

Create notebook instance

Getting started

Studio Q, Search notebook instances 1 @

Studio Lab [2

Name v Instance Creati Status v Actions
Canvas
. Start
RStudio (o] fsxn-ontap ml.g4dn.xlarge 9/29/, © stopped Start
TensorBoard 1 Update settings [
Profiler Add/Edit tags

Delete

@ Admin ranfinuratinne

6. EECRUNEMBIRE"  ARR— T BNEIAEM -

Q Search

W HH i
a S, 222 Services

N. Virginia ¥ AWSAdministratorAccess/kjian@netapp.|

& s3

Amazon SageMaker X

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

Edit notebook instance

Getting started

Studio . .
Notebook instance settings
Studio Lab [4

Canas Notebook instance name
RStiidio ‘ fsxn-ontap ‘
TensorBoard Maximum of 63 alphanumeric characters. Can include hyphens (-), but not spaces. Must be unique within your account in an
. AWS Region.
Profiler .
Notebook instance type
‘ ml.g4dn.xlarge v ’
¥ Admin configurations Elastic Inference Learn more [2
Domains ‘ none v ’
Role manager
Platform identifier Learn more [4
Images
Amazon Linux 2, Jupyter Lab 3
Lifecycle configurations
v Additional configuration
Lifecycle configuration - optional
SageMaker dashboard y ) B .p . . .
Customize your notebook environment with default scripts and plugins.
Search fsxn-demo-lifecycle-callback A
» JumpStart l Q |
No configuration p384 GB (16 TB).
» Governance
Create a new lifecycle configuration
» Ground Truth fsxn-demo-lifecycle-callback v
2 v
» Notebook ’

» Processing

» Training

Permissions and encryption
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AWS Lambda E{EfR2S KRS

YNAEIFRER » AWS Lambda K2 & 51 *AWS SageMaker Notebook Ei o

1. BEEI AWS Lambda K2 > SEEBEEZHBMENR > THAE REUERTF > ABER—T BiKE -

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
Applications i R
Q Filter by tags and attributes or search by keyword M s: 0 1 ()
Functions
. < - = = i = - o
v AdditiGil Feseuices Function name Description Package type Runtime Last modified
Code signing configurations There is no data to display.

Layers

2. FEEHEHRRZAAXENRE » WECSHREITRIIR% 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.

. SRR RIEEMNACR T EAEFIEN#IE*AmazonSageMakerFullAccess* » FAEIE— T BILIHAE %8R o
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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

EECEIMLambdakE o EAISIERT » U TREISER A FRINXFEIHF o X ERE%A
fsxn-ontap YL AERH o

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}'



S. B—TEEB LU ERIEBEE o

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. EEIET MR AWS Lambda BRE > /1% — TG G35 28 1%8h o
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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

W HITVEE REEEE EventBridge » ARIR—TRMA NEIARA HEELE - Est8|REHMUP
BWA rate (1 day) > ABRE—THISEIRIR I WA IR cron fEEERAIERZE AWS Lambda ERE °



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

SERREMTERECER » 8K » AWS Lambda KE*EE EXE) *SageMaker Notebook * ] FSx ONTAP {#7ZE
RV R TIRB SR - BENBNERSHTEINEERE - 1 BRI *SageMaker Notebook Ef* 1L
BIERAR o ERERER R R o

3% MLOps EERVHREIILAER o
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