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1. BIELAWS S o /HESEMRT - 5 SageMaker - A% —TIRFS * Amazon SageMaker* ©

aws 2% Services Q  SageMaker Canvas X L (©) { 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) @ Amazon SageMaker ¢

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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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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aws H i Q Fsy X | B L (©) ) N. Virginia ¥ AWSAdministratorAccess/Kij

Search results for 'Fsx'

Try searching with longer queries for more relevant results

Features (5) Services

Resources ' New
Blogs (330) K | g

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

Knowledge Articles (20)
Tutorials (3)

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

2. - BIERRR - o

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. BEEE—IRF *FSX for NetApp ONTAP * ~ AEI—TF * F—5F * o



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. EFFHERERERT

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. #A * HERRRLME *F *SSD EFRE* ©



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{EMA VPC #1 * 748 * £2 SageMaker Notebook E#8[E] o



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. BA * (EFERKES - 28 X 35E SVM  (RETFERIEES) M=EE* -



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. RBHMEBEBTERE « AREBE—TATHIGEIRE - T—F * -

» Backup and maintenance - optional

» Tags - optional

Cancel Back -

f - THREEEA TANREGERE - BIEEAG " -



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

You don't have any tags.

b}

Cancel Create file system

S. AN FSX IERAMAISERTEAL *20-40 g~ o

aW% 'EE Services Q Search [Option+S] @ Q @ @ N. Virginia ¥ AWSAdministratorAccess/kjian@netapp.com

« 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 &
¥ ONTAP File File
N Deployment Storage
Storage virtual machines system V File system ID A system Vv Status G v —_
name type
¥ OpenZFS
P fs-
Sxn-
Snapshots (@) 08b2dec260faeca07 ONTAP @ Creating Multi-AZ SsD

demo /

fAIARESAERE

ONTAP #Hf&
1. FIRGRILAY FSX IERRMR o FHEEMER *7IA *

B &4 O @

N.Virginia v AWSAdministratorAccess/kfian@netapp.com

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

Amazon FSx X
FSx > 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 v Throughput capacity v 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. 342 Administration (BIE) *IEIFRI{RE *Management Endpoint - IP address 1 ONTAP &2 &
=R



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. FARREEILAY * SageMaker Notebook instance* - ZA%E32—T * BIEX JupyterLab* °

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. 7£ Jupyter Lab BEH > FTRI—EFAY * &g * o
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File Edit View Run Kernel Git Tabs Settings Help

0.

»m * c & Z Launcher +

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

a A

- conda_tensorfl conda_python3
{;\j\ ow2_p310
» Console

A

conda_tensorfl
ow2_p310

Other

’ Terminal

T

conda_python3

Text File

A

conda_pytorch
_p310

S

Sparkmagic
(PySpark)

S

Sparkmagic
(Spark)

S

Sparkmagic
(SparkR)

R

S

Sparkmagic
(PySpark)

S

Sparkmagic
(Spark)

S

Sparkmagic
(SparkR)

conda_pytorch R
_p310

M

v

Markdown File

A

Python File

R

R File

B

Show
Contextual Help

. A ssh 88% ssh <admin user name>@<ONTAP server IP> I{&E A FSxN ONTAP 182 &4t o ((EFEF 2
FRENfEF & T8N 1P i)
sRTEFEESL * (17 E R ER * REFRfERRAVENS o
: File Edit View Run Kernel Git Tabs Settings Help
[ lllHIII. [ 4] * c ¢ ™ Terminal 3 X |+
A Y
Filter files by name Q, sh-4.2$% ssh fsxadmin@172.31.255.250
o Password:
i/ . .
Last login time: 9/28/2023 22:29:18
. Last Modified FsxId08b2dec260faecald7::> []

‘> Name

KB TFIIERFRITRS o

FIER fsxn-ONTAP %4 *FSxN Private S3 #7 &% 78 * B8 o

sane ¢ RS AS R * AR ERAARES 51

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



Z File Edit View Run Kernel Git Tabs Settings Help
. - +t c ¢ [ Terminal 3 X |+
‘ Filter fi nan Q sh-4.2§ ssh fsxadmin@172.31.255.250
o Password:
-/ 5
Last login time: 9/28/2023 22:29:34
‘> Name . Last Modified | FsxId08b2dec260faeca07::> vserver object-store-server create -vserver £ demo -obj ver fsx_s3 -is-http-enabled true -is-https-enabled false

FsxId08b2dec260faeca07: :> vserver object-store-server

FsxId08b2dec260faecal7::> vserver object-store-server

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

group create -name s3group -users s3user -policies FullAccess

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

FsxId08b2dec260faeca07::> |

7. 31175 #p S LABEEY FSxN Private S3 BYIEES IP F150:% o

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

set adv

vserver object-store-server user show

8. fREBIREL IP FIZDEE ~ MUMHERIRER ©

12

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

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:

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

FsxId08b2dec260faecald’
ele
FsxId08b2dec260faecald?
ele

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

Required RDMA offload protocols

FsxId08b2dec260faecald7::> set adv

" 4

-01

-01

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

" 4

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

2 entries were displayed.

FsxId08b2dec260faecald7::*>
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New Launcher S ®L [W Notebook
Open from Path... Termir.\al
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M Markdown File
New View for @ Python File
New Console for Activity R RFile a P P S S S
Close Tab xw TN Q
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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
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Download
Save and Export Notebook As... » Other
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2. ERTHRRNISMARRS ZOVRTS E « RIEZF LEE FSN 7AF S3 R#FE ©
[Sal—l O — ey 2= ey 1) &= g4
RERNENEEM  BF2RAECREK -
"fsxn_demo.ipynb"
# Setup configurations
# - Manual configurations --------
seed: int = 77 # Random
seed
bucket name: str = 'fsxn-ontap' # The bucket

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 FSxN IP address>'

this IP address from FSXN

Manual configurations

# Workaround
## Permission patch
Imkdir -p voll

# 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


https://docs.netapp.com/zh-tw/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"']

FSxN £2 SageMaker HIT{ERE Z RIS EILLAER -

ERNMRIERERE

* FE{® SageMaker ZE:CE BISHITIEREFN FSN HER AR E—1E VPC & o
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* :5:0181E ONTAP L#11T set dev &% * SRS ARR 2 dev ©

= HRIEE (14 2023 £ 9 B 27 HiE)

M . A EELEEZEE FSN B » JxZUREIFEE2 T * An error occurred  ( Notimplemented ) when calling
the CreateMultipartUpload operation: The S3 command you requested is not Implemplate* | ( * 224 #5532 (
KKEE) ) ?

% . EATAE S3 #1FZE « FSxN 1B HESIE 100MB FIREEE - £/ S3 F#MinER « AM 100MB MiEEEH
EX 100MB HY&1% ~ A 0ENY T CreateMultpartUpload 1 IHAE ¢ i@ « FSxN Private S3 BRIHEFIE AL 1EIE
INAE ©

Rl . AHEESIEZEEEE FSN B « R7EMED PuttObject fEXRFURZISERR T * 848858 (AccessDenied
) 1 (*3E4E$ERR (AccessDenied) ) ?

% . BB SageMaker E: R B TERL/ZEY FSXN FAF S3 #7EE - A% AWS 25 E FSxN 2035 o
g~ BERFHITERS AR - JIEE—BREEHEERSZE - EREE#HEHEFEE - X¥#1T T chmod J
Shell S5 ST HER o

. QAT FSxN FAF S3 fEEE B HE i SageMaker ML fRIFEE S ?
% . {RIE# - SageMaker fRFS SDK EIAIRM S IARKIEEFAE S3 HEERIHES o FELE « FSxN S3 £

SageMaker RFFAHERA - B)U0 Sagemaker Data Wrangler ~ Sagemaker ~ SlGemaker » Sagemaker Glue ~
Sagemaker Athena + Sagemaker AutoML ~ Rz Efth o

5 2 Zf9> - EF AWS FSx for NetApp ONTAP ( FSxN ) 7% SageMaker #&Z43)II4RHY
BRIz

==
NetApp EREFHEAEARIEZZR Jian Jian (Ken)

i)
FYBREREBRURENBEEZNE RS « IRHEE ML RENBREER « SRR FSN (55

SageMaker IRIEFRIVERIRIE o IEERESFNFERFBEEIRME PyTorch ~ RIEHBIBF AR ERBHRRE - E
38:EEE A FSXN 2 Amazon SageMaker B} R 23 £ 5 1S RIFR S o

f+EEZ FSxN

Amazon FSX for NetApp ONTAP FEE & AWS RN T2 E/RFER RS ZE o ©HFIA NetApp B ONTAP 182
AR O] 5 H S AERIETZ RS o 1B NFS ~ SMB 1 iSCSI £E#HtHE « A AR EEHITERME
FHETTHRBEN o LIRS STERESHEINAE - BRIRREAERNENERMEE - ctiRESTREMNTAE « /B
FRERHRIT A FEFNEERIAREE o B9 ~ Amazon FSX for NetApp ONTAP MH#ZAERB R « a2 GiREH

CHIRREFRRE -
FoRII

HERRIRIR
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AWS

VPC

Write (via NF5S protecol) >
FS»

@ Read (via 53 pretecol)
ONTAP Server

FSXN (Amazon FSx for NetApp ONTAP ) & AWS f#T7ARTS « A EIE7E NetApp ONTAP 247 L HITHIIESE
R4~ URGEIREIER AWS SEER A ESIEES (SVM) o IEFTRMHEIRA « AWS EIEH NetApp ONTAP
fAIARBS (LY VPC Z4h « SVM 2 SageMaker #1 NetApp ONTAP &4 2 IR ~ BJ#ZUARE SageMaker FIE
TR « MR EHEXEERETRE c SEFELFSXN ~ SageMaker #4782 FSxN ZFEMHE—1E VPC & o
IE4BRE AT HE{R SageMaker #1 FSxN 2 BRO@EAF ERFEY o

BHFE

EEREMT - ERRBEE SN BHETERE FSXN FRIREERREEHSZ2 BB o B « AT EITRE
i FSXN BERARERIL B —MABETH ~ ALt BEFE LEIFER o SoIiEER FSxN E1E Volume &
#E 3 SageMaker FRIZRL © IR AL INEEE « EoI R ERE FEEHENUE - LUETE SageMaker IRIEAH
AARIGHIREEY o 175 A PRI TE L SageMaker B EEITIEARYFH S BLE)I|4REF « =/ FSxN MIEFA S HINEE o

EREERIZF E1EH FSxN REATLAE S3 f#FE - BEEMHMANAERIET « B2/ "% 1 869 - & AWS
FSx for NetApp ONTAP ( FSxN ) E&%AFE S3 f#FE « MESE AWS SageMaker"

Define a Data Loader
efine
a.Co
e
<. Normalize eacl

3. Create PyTorch Data Loader )
a. Train fest splitting
b. Define the batch size

2. Create a PyTorch representation of a single record
) i o
5

M FSxN FRVFIRERHT SageMaker PRI FESBERN TIERIE « AIRMA=ETEDHE | BRI AR
NEE * EEEHRIEE - EEER « BLESRRE MLOps BIENER - 7 « SESRBEIYEFEN T
B UEEREEF - BEFIRERESEIRE  AINEHNTAKEE « BRESE « BEER « B2HHE R
aHE ~ FREEE o BLEDERAIFE(RTE SageMaker IRIEH ~ £/ FSxN RUFIMRER « BIIRMBERESTER
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B AMRIER
BIEE
BREALSR

= TR EAERD PyTorch ZRESBMEIR - HAIRL T —EEHE AL - LFAIEHNEAA - ERHARERAT
EEERMAIAN - TEREEMRFBIRIATEESELERNER - BHREER T AL » FFIRTUDHE
BERERIE « UERRESBHEE -

BEREARES 3 @D -

FaREIEThAE

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)

Litt2HE R R REI{E A * torchsore.transformation* B4R EHR R ERIZRIEA o (FULESES « SR EIEA]
YIEUER—ZRYIMEEH c B5C > ToTensor() B Z B GEIAMKRERTE ° B8 © Resize(224,224) &
BRFTBRAES 24 x 224 BENETEKR o &E ~ *1ZE(LE () *ESAgEEFHEE « URUASEBENIZEE
= LUZE{EREE - ARNIEREHNTFEMIZEEEREE BN B HERIER o BEMS - RS E
BRGERERRARE « AN  URBBRRELERE - MEELGER - WEE—D RIBoEAZITakLIER
BURER A o

PyTorch Dataset Class
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import torch

from io import BytesIO

from PIL import Image

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

def

def

def

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

self.image keys = |

s3_obj.key

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

self.preprocess = preprocess

__len (self):

return len(self.image keys)

__getitem_(self, index):

key = self.image keys[index]
response = bucket.Object (key)

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

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

image = image.convert ('RGB'")

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

IEARRIR AR IR PTG BRI EE P RISCERAR RN ~ W E RBINSZCE B RINVTTE © 7E getertis_ BRET > ABEE
F3 boto3 S3 f#EFEYIAHUE FSxN BRI &I E L o 1€ FSXN FEXERIBIFZTURBRTVRLILTE Amazon S3 58
B o [ERIERBERNRARIFAR S3 Wit * 17 * MVEEIIER o

FSxN AFAE S3 #FE
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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 ---

EE SageMaker FAY FSxN BEVER - FET—ERIEFE I « £ S3 FEHiREIEME FSN FHFRME o it
AIHE FSxN 1RAFAE S3 #7EZE o EIEE AL EIEISTE FSXN SVM /Y IP (it « BTRE 2 B ML ERIEDE o INE
BV Le4RRETE B VS EEEREA ~ 2R LRI "5 1 204 © 1§ AWS FSx for NetApp ONTAP ( FSxN ) #&

_—n

AThE S3 #FE « WLESZE AWS SageMaker" ¢

FE g BRI R ELE PyTorch ERIEYIM - RIESHIE—D A DataSet ¥+ ©

PyTorch Data Loader

19


https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html
https://docs.netapp.com/us-en/netapp-solutions/ai/mlops_fsxn_s3_integration.html

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)

EFR RIS AHI P ~ FI5E 64 EH KA/ » RRESEMRIGE S 64 [E5CER © 455 PyTorch * Dataset” 5812
TRRRIETIREMFNARIL R A/ ~ HFIERINRBEVERIFAL o ILEREA ST RBEIRREER P O I ERERE
HUAER o

MEBTIAR

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)
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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'")

LERZBE Rl E1EAZZER PyTorch FI4RTIER - EE &K T —{E#8%4 TireQualityClassifier BUfRASHEIEIEE « FHE
BEMNFEERS ERERE  JIRBIRE RBBIRERMK « SEEX « FRARAEBNRELREMER
28 o b5 ~ EFFIENBRIEFR ~ BRFEA  #HERAIESK ~ DUHESIE -

EEEER

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())

L2 TCHEE A PyTorch #RE#FE * Amazon S2* ~ A% SageMaker BERIETHTFTE S3 PLUEITEE o &
&R F{EZE * Amazon S2* ~ ENAJ:E SageMaker 72EX « :EEFEE R M EIHEMSIUAEIR 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

L2 IS BB 7E SageMaker £EBZ PyTorch 128! - ©EF & 7 B5]F51E28 * TireQualitySerializer* ~ Al
ABRTELEREY F5)15% PyTorch Tensor © TireQualityPredictor 82— & B E &R » ©ERAEENF
5I{£23#0 JSONDeserializer 2Bt &I —1E * PyTorchModel* ¥4 ~ LISEHEEH) S3 IE ~ IAM £
B~ ZEHRAFEET RV EA RS - BB ELRREEES - WARBRE RN R EBIRR RS o R1B ~ AP
EFERIEER « I5EHPITERE - RITERBERMELNIRESTE o Witt—2k « BIAEE M 7EE PyTorch
A« DUt SageMaker BYHEET o
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HEER

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 A EAE R THERIEES -

5 3 249 - BIIF1ER MLOps &3 (CI/CTICD)

cfEE ¢
NetApp ZFRERHEAREATRIEEZ Jian Jian (Ken)

i)

FEAHBRETD « EREBBNEIERSE AWS IRFEZREBHERN MLOps BE - HREERERS (Cl)
FH&EIMR (CT) FMFFESE (CD) o BEHH DevOps B4FAF « MLOps BEREINE EA RETREER
H o EAHEBREZ B ~ TR ABRBENER CT BEE MLOps 1B « MERAEDIGRTARE « MEITERER
BUGEITHEER o BB RIEH 5 G TTMER AWS IRFEEILILiRE HiGEL MLOps B8R ©

Bi5E
IhBE &8 B=
Birl#E AWS FSxN F2E "E 1249 . AWS FSx for

NetApp ONTAP (FSxN) E&#A
LB S3 HEE - MEEZE AWS
SageMaker" ¢

&2 IDE AWS SageMaker EHBFER U Jupyter E BV ERS
AEMW S MFm "E 2 89 - ER
AWS FSx for NetApp ONTAP (
FSxN ) % SageMaker &8 )I|%k
HBERIZRIRE"

&3 MLOps BEMIITHAE AWS Lambda Ih&E -

cron T{EfEZEETE AWS EventBridge -
RELBRH PyTorch :
AWS Python SDK boto3. -
2R EtES Python v3.10.
FoRIEM

* TAYCERTERY FSxN HEERM - ZHBRIEZR FSxN PREFHERARIRZRS -
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* * SageMaker EC B BN TER * ~ BREAH Lk FSxN FERARELAHERR VPC o
* {Ef8%8 *AWS Lambda INEE * Z A1 ~ :BHERE *SageMaker Z:0 B BISHITIERS * BEH * (1L * #KEE o
* EE * ml.g4dn.xlarg* BITERSFEE A REE R E AR EEFIER GPU IR

)

s _
: upyter
{:} Jupy
®
AWS EventBridge AWS Lambda AWS SageMaker Lifecycle Configurations Jupyter hoﬁ'ebmk

in

AWS SoieMakzr

tt MLOps EiER—EEMREE « #H cron TIEEEEMEAIARAITOAE « EMBI TS dpiBHARCIEEIIRESERRY AWS
AR¥5 - AWS EventBridge 7T & cron T{F - EEE AR —Ea&SEZHMIIHMEMIPEBRER * AWS Lambda
INAE * o ILIZF9 K& AWS SageMaker Notebook I TEREHEE « LUFITHEM T IE o

S enBHRAERS

EEEEQE AWS SageMaker F5CE! BRI TIERSAYE sniBE AR BETNAE @EJLXﬁﬁE FeniEHERMARE * o LEARFSET
TERTRBNECEBRATERRENTHILESF - AEEME « EAIUTE * £apBHAER * EF Shell

? <8 ~ LUEEIRELERBIZ T TR - BEIRIPAESC R BAEHT 1@%% o BREMEVER - AAMZAZE MLOps

WEBEEZ— -

SRR * A EHAMERS * AR AEIARE o Bt - BEEEEEEITHM MLOps EEREZAI ~ 5B
FeER E M 7T ERYRRE ©

1. BERTE L B4R  5FEL Sagemaker E#R ~ ARBIEE * EIRAR - —H A * EeBHARLE ~ o
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aws =ss Services Q Search

T

& s3

Amazon SageMaker X Amazon SageMaker > Domains

Domains i

A domain includes an associated Amsz

Getting started

Studio ] ] _
domain receives a personal and priva

Studio Lab [F

Canvas

» Domain structure diagr
RStudio

TensorBoard

Profiler .
Domains (4) info

Q. Find domain name

¥ Admin configurations

Domains

Name A\
Role manager

Images O rdsml-east-1
Lifecycle configurations
Y J ‘ O rdsml-east-2
O rdsml-east-3
SageMaker dashboard
O rdsml-east-4
Search

» JumpStart

2. JEEY * BBV ERITIERS < RE ~ ARIF—T * BIAARE - %R
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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

3. BTN EIWAE o

#!/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. ILIESHEE T Jupyter Notebook ~ IABRIEARE M EFa)I R EHTIRBLAMIEER - BITFAE « £LAE
FSHSTE 5 DIER B BRI - ERRARBREEFRMMEZEEE « 520 "% 2 3% | EH AWS FSx for
NetApp ONTAP ( FSxN) % SageMaker {&E I GRATE R IR" ©

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 Bizk - FRBE NS uiTERE - ENEEHITER « A%R—T T#F ThXNBEETW M8
MERE* 1 ©
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sss Services Q Search [Option+S] N. Virginia v AWSAdministratorAccess/kjian@netapp.com

Amazon SageMaker X Amazon SageMaker » Notebook instances

Notebook instances info l C l l Actions A& l 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. BEEVERIIAY * £apiBHRMERE  ~ ARIE—T * ENECEBHEMITER " -

aWS, EEE Services Q Search Option+S] N. Virginia v 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

Canvas :
Notebook instance name
RStudio
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
9 Customize your notebook environment with default scripts and plugins.

Search fsxn-demo-lifecycle-callback A

» JumpStart l Q |

No configuration

5384 GB (16 TB).

» Governance
Create a new lifecycle configuration

» Ground Truth fsxn-demo-lifecycle-callback v

2
» Notebook ’

» Processing

4

» Training Permissions and encryption
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AWS Lambda E(FIARESTHAE
Y0EIFRZ ~ * AWS Lambda Funct* B EI0R *AWS SageMaker 0B BISEITERS *

1. BEREI * AWS Lambda Ih5E * ~ 5B E(ERIER « UIHAE * ThEE * &5

T ABER—T CBuIEE

2% Services ‘ Q Search [ i | Q @ @} N. Virginia ¥ AWSAdministratorAccess/kjian@netap

AWS Lambda X Lambda > Functions
Dashboard Functions (5) Last fetched 40 seconds ago Create function
Applicati
Bpiications ‘ Q Filter by tags and attributes or search by keyword I Mﬂs: 0 1 <
Functions
Function name Vv Description ¥ Package type Vv Runtime ¥ Last modified ¥

v Additional resources

Code signing configurations There is no data to display.

Layers

2. FRFMAVBEEBREEER L « WS ITRETIRA * Python 3.10* °

30



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 ERIEEMNAC T EEFIENHIE amzonSageMakerFullAccess ~ A%1g—T * BILIHAE * 1%88 o
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32

[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

FEP - ERTIEXBLAZINFEE - KEXFERES

FEEVEITRY Lambda B - 7£ T12THE) &5
73 * fsxn-ONTAP* RYEC R BIGHITIERE ©

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. 17— * BRE * I E RIS EE -

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-

KA
[ &}

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

6. BEEISTEN@AEEE AWS Lambda IHEE ~ FBR— T THriGMEEIReg, o
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ii% Services | Q Search [Option+S]

6 &4 O @

N. Virginia ¥ AWSAdministratorAccess/kjian@netapp..

Lambda » Functions » fsxn-demo-mlops

fsxn-demo-mlops

¥ Function overview info

fsxn-demo-
F\\' mlops

=
= Layers

()

<+ Add trigger

Throttle || Copy ARN || Actions ¥

Description

Last modified

2 minutes ago

<+ Add destination

Function ARN

arn:aws:lambda:us-east-1:2322331
33319:function:fsxn-demo-mlops

Function URL Info

7. fETHITVINAERPIER EventBridge ~ ARIE—T1RA NEIRA AUEERE - EHFE2ESIURMUF
BA rate (1 day) * A%E—T UHE) %8R « UBIIEEF cron TIERR) « LREERZE AWS

Lambda IHAE ©
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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

SeRR &P ER4HRE R « AWS Lambda If8E * S X2 RIE) *SageMaker Notebook - {3 FSxN {#ZEETRHIE R
TEBSEHIIG - BRERNEESHPEZEREEIRIE « BRI *SageMaker E5o B BISHITER * UR
EEAAS o YL ATRERIE B RISIE R ATARAS ©

A EPTRA A B FIRIEE MLOps &3 o

]

1% F Domino Data Lab #1 NetApp HI)E &2 Ei MLOps
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1% F Domino Data Lab #1 NetApp R &2 E i MLOps

Mike Oglesby *~ NetApp

EIRFBVAES B BIER SR AR Al ZRERIZEFEAMNAZ o AL ~ Al BUAERVERERRBEEH
BARE - EEIERAREEHNZEIR MLOps 2348 « UETEAFEE - BP0 Eim 2 [H
A AR AERIRIE « WEMZ « FTAEMNMEEZ FES T4 o

Domino Data Lab B9 Domino Nexus @#t—H8J MLOps £HIF & ~ AR EEEAElR « BN AIPEEEMEE
HEE FRITENPSNKEZE TEEHE - TREEGENERPIZHPIIRIEA—IER « FLEE—@Eth ST
EE - EMEEAER - FEiEM - EREREMERIT © NetApp RS EE RN BB SR BEREEIT
EF TEZER o E81# Domino Nexus £ NetApp Bo¥hs ~ (o] U BB EARRIRIEPHIRET(FaH - MEFEE
OERA RN o 1858 « B TEaHMEREXRIEENERIRE « EREREE R SN #4186
JEFRBIEIET ~ IR Al ZBE o

IEER A ZERBR T #—B9 MLOps 5| FEIIEE - EHE S AEFEER Kubernetes F5 ~ WK% TE Amazon
Web Services (AWS ) F#11TH Elastic Kubernetes Service (EKS) #& o

\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 o= i 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

Domino Data Lab

Domino Data Lab IX?B5tZ R Enterprise Al F & AERNEREFEIREE S - ERHEBAKEZEF 20% UL
EFREEETS o Domino NIIRERIFI BT ERFEEEE « RFEHEMNGREIEEEIAIE - BT Domino ~ 2K
EETSERZEEFNEY - BIEESLEEFEY « FTEEFHSES - Domino ALIZF 2013 £ ~ L Coatue
Management + Great Hill Partners + Highland Capital *+ Sequoia Capital R EfthF B EEAEEF o

Domino FIiREERHBHRBRER—NIEHRE TS LRE - SBBEREE Al ~ RE - BEHBAAWa ©
BXRITEE IR ERFENFAEER - TA « B85 « RENEE « UEHREEE « ERERBENINE Bt
FERAURSERE « UREBFHIREL - W Al EFWINAERE -
*FREEE . FRREZHRARRGIENEETRERRY « WKERRE - WERREAIMMAR - M
TR R o
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_jﬂﬁz?% D EER ASERABHIPRPIE - IBRKEBHNE - BREEHRIEE « MEAIFER
. *j?éiﬁ D EAATEREEBHE - SAREMNE  EERREMTE « AmEEEREREERE

CCRAENSENR | EEME (REEHE  REN - ARERRSER) - MEEELIEERNNUERT
Al TEEH  UBRERA « EFIREMBEL TS ERENK o

clouD / Us-East ONPREM / US-National _ON-PREM / Europe

S Ol 10} OIC10

Domino Nexus

Domino Nexus @ E—& [ » ARG EAER - BHEASHBENEAETRE LRTENRBNHSESEE T
EEH - TREBELENENBSHMAIRIER—ER « A @S AIURE « BEMEEER -

NetApp BlueXP

NetApp BlueXP &Ffi& NetApp NR#EFRBERRBA—CAE—TH « RERE - REREERGAZSERE
HIEE ° EZ%WEB%K%*UEﬁ#‘ﬁiaiﬂE’Jh%?ﬁﬂﬁﬂﬂ%“?%#%ﬁ—ﬂ’ﬂﬁ%ﬁﬁ » iR AlOps BYSEATNAE ~ et EIERY
ERSEMEBESINRENAE « BEEESERE -

NetApp ONTAP

NetAppERfT—RBIHF EIREIEE « AIXEEERERIBIRAE « LREERERERNERFRC - ONTAPFIA
BAEFRNEREEINFEONTAP ~ ERBERMINAE - REFER—HETA  AEERFREER o SRS
R ERNEEERARENNUE | B85 &20E T:Jﬁ'ﬁﬁ'z%m%lbﬁb*ﬂ%ﬁﬁﬂéﬁ INIERARERIRE RS
AR S BIRERR I — A ERIRIEINEE - ONTAP
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EEEREE

BEREENNERTEENENRERMEEMEE « ALAREENERARAIRBREMIIKAIMLE K
£ o AR NetAppk iR At BB ILERR 8 E « BRI sEERITHEEMAFIER ©

BETIEENER SRR « AIREREEEE « LHELTHEZEMZ | ONTAP
* BIRFE RIS IR BB R PRR - BRBERTA MEFERANERIRE « EEERMIRRMTAIAE
RABUNAE - BERNEAHHEENER - UKD EEZRNVER

* &8 RAKRABENRERE (AQO) - FHHEMRERE (QoS) EHAMIERSHFIRIZTRIRER
RBIRRBEF R ©

* NetApp FabricPool HEIH R BRI E EABMIA Zin#FEIE ~ BfEAmazon Web Services (AWS
)~ AzureflINetApp StorageGRID F{#ETFERTTZ © UNFEFabricPool EZHARAE ~ AR "TR-4598
. FabricPool SR{IEEFEME" ©

DR FREEE K}
REEENMEERERHRE « WA T AIETTE LI | ONTAP

* SAEEEERIEE - USKBAEBRMRSHEIESE - ONTAP
* BRHRE | XEFMATaNEBRAEIEINEE « REAENERREINEE - ONTAP

* NetApp Volume Encryption (NVE) o ZIEREFMIMNIEIREIR « IRMHEE Volume B RRIMNEETH
AE - ONTAP

* ZHPMZRARRE - XEURSXREFHRHAZTERIMEEIR - ONTAP

FFERRFRERINE
THUThEERI 7Bl B B wT B B {ERIZETE TR | ONTAP
© BREBEREADETEE - JIEEAPEEENERT « RAEMEERAEFBNERBERESE - ONTAPE
FRIUABRE RN « AIZINVMef32GB FC « MARETRENERZENPETEE

* BiRELR | ONTAP BRARIRERENNRHFEERE - IEMAAAETRENRERFEFRBNER
[REHITIEES -

© BEEAREAES - M AXERACEEAEANEREREE « A —ATaNEARNRMEERE
FIRTS « GIAN B BEERLES « S ES4.0 - ONTAP

Amazon FSX for NetApp ONTAP ZE

Amazon FSX for NetApp ONTAP 2% —7 ~ 25L&/ AWS IRF ~ AIiRitESEA S BT « SREERIIEE
B ERREZRETTRE - U NetApp Z4P9HY ONTAP 1EZR AR AER - FSX for ONTAP VMwareifENetApptg R £
MHHRBVTHAE « SUEE ~ THEEFIAPIEE « IR EMAWSIRFEHNEHEE « IBAaMSEMEaE—#E -

NetApp Astra Trident
Astra Trident AITEPRE & R NetApp HEEFTE - AEEHAZEZE (6235 ONTAP (AFF ~ FAS ~ Select »
Cloud ~ Amazon FSX for NetApp ONTAP ) - Element #82 ( NetApp HCI + SolidFire ) ~ Azure NetApp

Files AR#% ~ LUK Google Cloud £AY Cloud Volumes Service ° Astra Trident @& & Container Storage
Interface ( CSI) iREHIENREETFHEEZS » F1EL Kubernetes [REES o
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Kubernetes

Kubernetes 2 BRI DRI B 21758 & ~ &R#IHGooglezkst * IRTEHCloud Native Computing
Foundation (CNCF) #fz& o Kubernetes Al AR CIEAEN BEMELEE - BIEABERIME - RBEEREPR
FENBRHRBIEETS

Amazon Elastic Kubernetes Service (EKS)

Amazon Elastic Kubernetes Service (Amazon EKS) =& AWS ZimFHIEIE Kubernetes AR5 © Amazon EKS
A B EEIE Kubernetes EHIFEEIZEAI T HEEIETT M « SLEHIEEHHERS EEEAEXTRE  #5F
BEENKEMEET(E - BT Amazon EKS ~ EFLEEFTT O FIA AWS ERZUERFTAE AL « 3RIE « AIFEM4HM
AIAE - UKRE AWS BRNZ2RFFNES

ZRiE

IEFRR A 245 S Domino Nexus FESNZ Ein TEE HHIZINEEEL NetApp BERRTS

HER—RUREE

ot
MLOps #Z%!FHE

ey

"$%F3 Domino Nexus #9 Domino
Enterprise Al FF&"

"Domino Nexus Data Planes"

MLOps & ° MFFAEER « F2RE TR

i
AWS

AWS ~ AEEREERIFIL

A EEETE "Kubernetes" £ "NetApp Astra AEPEFBEE LA
Trident"

BB EY S "Amazon Elastic Kubernetes AWS
Service (EKS) " £ "NetApp
Astra Trident"

NEPEEE TS "NetApp #EfFaiE" Bz ik REBERE BRI
"NetApp ONTAP"

EiRERTES "Amazon FSX for NetApp ONTAP  AWS

ES
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~ Domino Nexus

=/ Enterprise hybrid cloud MLOps platform
Kubernetes Amazon EKS
Self-hosted cluster (VM or bare-metali) Native, fully-managed Kubernetes service
FlexGacha
SnapMirrar =
NetApp AFF with NetApp ONTAP Amazon FSx for NetApp ONTAP
Cloud-connected all-flash storage | il s iy Native, fully-managed storage service

NetApp BlusXP
Unified hybrid multicloud storage management and data services

ﬁﬂ =

Private Cloud - '

TR

RNEAREAE S S W ERERZBE RO AWS FPEETURIEF ~ 7 71§ Domino Nexus £
NetApp BEXIARFSIEACERMBEZNITHIGERE LIF ©

TR
FEEHITARBHBIRBI TR Z AT ~ HFIRREENITTIIIE

* CEBBALREAEFEBER NetApp ONTAP f#FF & - MNFFHE » 5F2B "NetAppEamS " o

s {RE1E AWS FECE Amazon FSX for NetApp ONTAP #1T{ERE - iNFTE¥AAE N « 55280 "Amazon FSX for
NetApp ONTAP EmEE" °

CEERSPEERPORNECE Kubernetes =5 © MNFEFAMAE ~ 552 % "Domino EIEEFE" ©
B TE AWS HffE#E Amazon EKS £ © fIFEHMAE 5526 "Domino EIEfER" ©

* IRBTEAEPEFER Kubernetes &L NetApp Astra Trident o ItE5h ~ IEEAGIE Trident HUTERE R E A
EEREEENEER « FRAAZEIEMN NetApp ONTAP #EF A o MIEFMME « 552/ "NetApp Astra
TridentS 4" o

* 8RB 7 Amazon EKS #&EHZ4E NetApp Astra Trident © tE5h ~ IEE#ELE Trident HUTERE R E AT B REC
BENEEHEERR - [ Amazon FSX for NetApp ONTAP #1T{ERE - INFTEHAAE N « 55288 "NetApp
Astra TridentSZ{&" o

. ,UMWEY_W“B:‘B§§HEPIU5FD AWS R ERFAEE (VPC) ZRIEIMNEMAARELR o NFEE(FILEIER
SHHE ~ 2R "Amazon EERAB AR (VPN ) 4" e

7£ AWS %2 Domino Enterprise Al Platform
EEE AWS A% 4 Domino Enterprise MLOps Platform ~ :53&EFriEYER "Domino EIEIER" o BB

Domino ZPETESHIfRENIE—E Amazon EKS F&EH o tESh ~ NetApp Astra Trident 4ZBETEILL EKS &
ZERLERTE ~ MR ER Trident sTE F#FIERIEES Domino.yml ZEEARREAE R PR H AHFER) o
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° Execution Data that will be mounted
FILE: main.py
ENV. Domina Sta

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

@ Doat imagedata  EDV . Nfs

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

NAME © DATATYPE DATA PLANE : KIND 2

e [ < o | EEER

i: StartaJob X

1% B f9ith Volume 2521 Domino 2%

47



i: Starta Job X

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

NAME DATA TYPE DATA PLANE KIND
° 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 S

AR AT B L E R
AERABBAXAPIAEN ~ 55268 TISFH/2EL
» Domino Data Lab
"https://domino.ai"
» Domino Nexus

"https://domino.ai/platform/nexus"
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* NetApp BlueXP
"https://bluexp.netapp.com”
* NetApp ONTAP &} E1RshzE
"https://www.netapp.com/data-management/ontap-data-management-software/"
* NetApp Al fZR5ZE

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

[R5t
* Domino Data Lab #:i7k&3 SA #8855 Josh Mineroff
* Domino Data Lab IRIi5#:fii & Nicholas Jablonski
* NetApp R ZZME% 51BN Prabu Arjunan
* Brian Young ~ NetApp ¥ fiiBtER & ER A 2 Ik ER4EES

NVIDIA Al Enterprisei&fictNetAppFIVMware

NVIDIA Al EnterpriseiZfcNetAppF1VMware

Mike Oglesby * NetApp

HRITRERFTEIEIEEMS « ALREAGERMAERHE o LI ~ SF2AIT BRI
1AM o NVIDIA Al Enterpriset# FANetAppAIVMwarei ity « 1A B2 ARAIZEHE o

NVIDIA Al Enterprise@—Eim G IR 2 « DiREMNAIEERDHEEES « £LIBNVIDIARE®L ~ 555 Kk%
1% - BI7EERFENVIDIASREE R 4tHYVMware vSphere E#117 o IEEBERIEIRREAE S EIRIED « BB IERMER
E « BIERBETAIIEEH o NVIDIAAI Enterprisei®FANetAppEAVMwareik i « URS{E EFBNESFIREL ¥

RAI TR HRAE R EEINEE
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—

1T Agdministratar

Data Center Al Edge Al Inference Pata Analytics and
Training and Inference Machine Learning
NYIDIA Al Enterprise
Dap‘::ﬁ:::::i” Al'and Data Sclence Cloud-Native Infrastructure
4 Researéhet Tools and Frameworks Deployment Optimization
r VMware vSphere® (//-\‘-‘.))
| VMware Cloud Foundation™ el
On-Demand Kubernetes Intrinsic Security and Live Migration
Clusters and Yirtual Machines Lifecycle Mapagement and Load Balancing
4 MIDIA. F
e Accelerated Mainstream Servers
NVIELA SmartiIC f DPU e E‘ NVIDIA GPU
Netwaork and infrastructure Acceleration <30 Application Acceleration
| Data x
i Data Protection
n NetApp [N
Murlti-Cloud Hybrid Clowd Private Cloud
= BES
BATAEE

NVIDIA Al Enterprise

NVIDIA Al Enterprise@ —Elnsi ¥ indh « BinRENAIEBRDTREEN « LBNVIDIARES » 88 Kk%
1% ~ EITEERANVIDIASDEE R4 AIVMware vSphere EHI1T o ILEBS A R IRAUERVR S RIRIGT ~ ERIREMED

E - EEMETAILERH -

NVIDIA GPUZi% (NGC)

NVIDIANGCEFTGPURIEICEAE B &R « BAIREB T URBAIBAA R © IS « EEETNSBARE « &
FENVIDIA Base Command for Model/ll#k ~ NVIDIAEEEXCommand for Deploy and Monitor model ~ L{&NGC
Private &% « UZ M FIREIEEEAIEES o 59 « NVIDIA Al EnterpriseZ Bt a] LUEBNGC A D48 E K

X% o

VMware vSphere

VMware vSphere@VMwarefE#LF & ~ A E RO RN =ATVEREMREZE - HPEECPU ~ fEFSR
BB ER o vSpherefG ELEREETIEAM —CHEXIRIE - TIRERATIEE T AREESHZIRIEN

e o

vSpherefImEIZ IO 7o ZESXiflvCenter Server ¢ ESXiR R E IR S 1B  RHITERILSEIN EREREENE
BMEF & o vCenter Server@—IERRTS ~ AIERAMEIES EERPBMER T KB RHEERNSEER -
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NetApp ONTAP

NetAppiRifT—RBIHF EIRIEE « AIXEEERERIBIRAL - LREERRHENERFRC - ONTAPFIA
RAEANEREIEINEEONTAP ~ ERBERMINAEE - RBER—HETA « SRR FREER - ShATUE
Rt ERS EERRENMUE | B4 OB ER ° S'Z%zlxylbﬁb - IRSEEREE « MEKRREARER
WEESEIRBPIRMHHM —AERIRIBEINEE - ONTAP

EEEREE

BREENNERITEENEHRE éﬁﬁ'ﬁé‘?:%ﬁﬁsz L AT E B RV E R AR AIFEBIZ A IRAMLE &
£ o AR NetAppX iRV Eth H B L ILEREEEE « BRI sEERICHEZEMAFIER -

BETIBENER SRS « IR ERREIFE « MFHRERAREZERZ : ONTAP
* BB RHE A RIRTE ERE R PR - Bl ERE TR "1.:%7‘ EIRARZERIRE - EEERMERRMTRIAE

RABNAE - BERNEAHHEENER - UKD BEZERNER

* &8~ RARARENRSRE (AQO) - FHIARFESE (QoS) ERIAMIEREHEIRIEPRARER
RRIURIBEF MR ©

* NetApp FabricPool B /S B2 EBEABMIE Einf#FEIE « &FEAmazon Web Services (AWS
) ~ AzurefINetApp StorageGRID F{#1FARRTTZE © UNFEFabricPool EZERAE « 552K "TR-4598
. FabricPool R{EBFEMIE" ©
TR fREEE R}
REERNMFEEREEHRE « WU TH A XIETELEINEE | ONTAP

* SAEEEYERIIEE - URBRVEERMRSHERIEE - ONTAP
* BRHFRE | XEFMETaNEREEINNE  FJiRHEAZNERREINLE - ONTAP

. NetApp Volume Encryption (NVE) ° ZEREFMIMNPEIBEIER - IR 4 Volume B 4k AVINZETH
o ONTAP

* ZIHPMZRARRES - XEURSZEFRHEZERIMEER - ONTAP

HARFEROERLIE
T3IhRE R 7Bl i B mT BB ERIZEFEREK | ONTAP

* BB AR REEE o TEEAPEEENIERT « KRESMEERAERIBARMIRTESR - ONTAPE
FERIUARE RN ~ FIMINVMeF32GB FC ~ A RETRENERSERHEEE

* ZDIRELR | NetApp B RAZIREBRENNHEGFEEIESE « aIEFEABEREENBTERMFE (A) NZiE
[FEAE#TTERE (NetApp) ONTAP ONTAP Select Cloud Volumes Service ©

- BFFEEARERES - MAXERACEEAEANIEREREE A —RFEaNERENRECERE
RIRTS ~ Bl BB RS « B =2IHAMAEZE4.0 - ONTAP

NetApp DataOps TEEH

NetApp DataOps Toolkiti@—FIAPython BE RN T A ~ A {CZE/FIMR T EEMEERRSNEIE « BLTE
EHUSHAEREIETHINetAppEERBEAERE - TEINREELE !

* REREEE USSR AIETENetAppfEER BEAR BN AEJupyterLab TIEE o
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* REREDE U X RNetApplEiFeR EAE B2 FHNVIDIA Triton Inference Server#l1 T{ERS o
s IEFENRHER S A EJupyterLabTIE& ~ LUETTEER S IREEA o
* R ENESt#EEFE A EJupyterLab TIF@AYRER ~ LUHE R/ SEEHE B 21 -

C EFRIRHELE - BRERRBERE - BREENERIEIRE o
2RHE
AR T ZLANetApp ~ VMware XNVIDIASEE R AR « FTEHES 5 BAERIZE
1o NEHMAER « AR xR
7ol Eai=g
A BRI ERS "NVIDIA Al Enterprise for VMware"
EEES "VMware vSphere"
BHEYA "NVIDIAZR:E R 47"
BREBTS "NetApp ONTAP"
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&R BATENetAppAIVMware L {EFANVIDIA Al Enterprisefd « ABHITHIVIEEE TE o
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{EFINVIDIA NGC#rfE
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FoRIEME

FEEMITAFTA L B2 Al ~ RPIRREEKBRAIRNIETEBENVIDIA Al Entrprise EHEEREE "ViaHRE" B
M| °

{EFAVGPUZEIZUbuntu GuestiE#iias

Bt~ [ AERVGPURIZUbuNtu 20.04FA8VM  HE/AVGPURZIIUbuNtu 20.04%F VM « 55ETEF RIS
IAH "NVIDIA Al 2 ERETER" ©

TEIEZEENVIDIA Guest#ifg

TR S BELR T BRI NEFRVMAZENENNVIDIAR RIS - EEERRBVMA TEHAZEME
BINVIDIAZRRERRS BB E5.1-5. 48T EYIETR "NVIDIA AlTEZ SRR AFIEE" ©

175 AMPTRMERE TERS - (NATAERE A REINCUDA Container IR AIERR ~
() ACUDA Containertt & B RIS FILIARRE B3 « FERMNERES « BFERT e/ CLIDA
: 11.0.3-base-ubuntu20.041 °

THANDTRBARS

TR ~ [SUAENVIDIA NGC FEFFEMAIS DT SERSRMG « UWEETHNZRVMBER - SEEEEVM
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L % ENetApp DataOps Toolkit

BIR ~ S EER VMR 2488 AR E4 IR 15 INetApp DataOps Toolkit © NetApp DataOps ToolkitBE] it B
BONTAP ZREVMAMAIGH « SIEEN—ERA A LPEDERERNEEE - EEERTEBVMAZENetApp
DataOps Toolkit ~ 81T F5LIE ©

1. Z4EPip ©
$ sudo apt update

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

2. FHERVMAIRE « ABRERE

3. :RENetApp DataOps Toolkit © ZHESERUILFER - ONTAP EEEHH EHNEE R FAIRHAPIZEGHAER -
RO R EMHEEIEERSELEN -
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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'.
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$ netapp dataops cli.py create vol -n imagenet -s 2TB

W ASEZRVMAREER « AR EREIERFIEAE R ISR LUERANetApp DataOps ToolkitiRiE
BERHERE o T e < BHBRE L —ESHRPRUNEREERET -

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

EAZE R Volume

WMIRE TR E R EMNE S 2 2 « B ORRU B RREGIRE R « WRIEHMHESIRE L - SRERENSS
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1. HIENVIDIA NGC1EZ 4R TensorFlow R 28 IR {& o

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

2. BYEINVIDIA NGCit 4R TensorFlow A 23V TERS o FA v EIERENEEEMHIINERSS ©

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

3. EREABITTensorFlowsll#R 5 % o U T an L EHIEETRHITA 2R Fr 8 5 FYResNet-503 IR F2 U &R ) o

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

i
:

SnapShot SnapShot SnapShot
Copy 1 Copy 1 Copy 2

nmr>

B1

A Snapshot copy records only changes to the active file
system since the last Snapshot copy.

NetApp FlexClonef:i]

NetApp FlexClonefii & 2% Snapshotf# & ¥} « LUR I HARE AT R AR BIRE R - BAGHRLXERHERE
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Traditional Copy FlexClone Copy

Copy 1 Copy 2 Copy 3

Copy 4 oL ILEINN-| Copy 5

Copy 6 Copy 7 Copy 8

FlexClone copies share data blocks with their parents, consuming no
storage except what is required for metadata.

NetApp SnapMirror&£1E B 517
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AREE ~ T ERERF Al - FREEIIMNIE S ERSS - H2E TE - BFE R SnapMirroriZ TR ZRAE 51 o
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o ow A
k!rmts : Kubeflw @ if—f"f [.‘ :}
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TRIDENT
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NetApp SnapMirror®
Cloud Sync /SnapMrror
Dev/Test or burst in cloud

NetApp Snapshof™ copies Snapshot copies

N etApp@ Data Fab ric Dataset/modelkode versions Datasetimodelik ode versions

AB testing AMB testing

ONTAP

Edge Core Cloud

66



NetApp BlueXP E5LEL (S

BlueXP R E[FED ZE NetApp ARFS ~ AIRERZZMFEIL Bl - BiaEEEEASIZER NFS 3 SMB {22
A ~ NetApp StorageGRID ~ NetApp ONTAP S3 ~ NetApp Cloud Volumes Service ~ Azure NetApp Files *
AWS S3 + AWS EFS + Azure Blob + Google Cloud Storage ¥ IBM Cloud Object Storage * BlueXP #8541
FILINEE R IRE L B RIGHERB EPIRAVIE ©

BERMEHSTE « BRI 7E2RIRAN AR L2 © BlueXP ERERS AT AE EHEHEER T ER - SiRETE
FTERNBIRFERTER o 748 - BlueXP BREFT REBHENE  RILRARENER IR HE RS

FRME -

BlueXP #EREi[FF B —EUARENARTS (SaaS) TH « RTELEFRIBAME o BlueXP ERERSFAEENE
FHEEEHERIE AT o BlueXP ERERFZERIEATUEZE AWS ~ Azure ~ Google Cloud
Platform ¢ AERERE ©

NetApp XCP

NetApp XCPZ LU A i B RERVERES « BRAIEIENetAppHINetAppEiNetApp B KIS E R IE R R MR
R o XCPHsRsT EEFAFIAE R ANARE RRREAXAEENENSUEARE « LURT A ZER &R ASIAE - XCP
AREHAELRSHER « EEEEERRR

NetApp XCPRITEE—EHHEIF « TIENFSHISMBEHHE - XCPEEZEAMNFSERIEMNLinux —ERIE -
WU B 3@ SMBEEHEERWindowsHI{THE ©

NetApp XCPIEZEA T @ U THAERIEES « t{EAERER « EEZAFA LHTHEH « TIREERINER
2 o XCPIEZ D el ENetAppFIIENetApp RAFAER ~ MR ELinuxBWindows 14 E#117 ~ LUIRHNFSFISMB
B H R AR D ITINAE ©

NetApp ONTAP FlexGroup Zf&E

ISR ERERHM T EERERNES - ERUUEEXFE « Bl - RAREMERIEEEEER « BEER
WERBENEREEA A TEE o HEARNBRBEASI/NEEE - MANBFITEIELEESE - TAERITEE
FPEEI/O

PIEITEFT ~ — B82S EEMNEHEIRERIE —as % ZER © FlexGroupfti#FEIESRVERRLZR
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* XEZPBRE « AIRAEEENSFHEER TEEH - FlexGroup

* EE— B =R PSR EZE4000/FERESE
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NetApp Al Control Planef# R A KB ILIF EERE o IL#RIRS 2] ETridentSZ 1B891F
fAINetApp B RSHFRE ~ BREERIITERHZHRFEIER o 2 E3ENetApp AFF BYAR
SeEE(HI= Z 45 Azure NetApp Files Ib’@%?&% + NetApp Cloud Volumes Service IHEETE

Z - NetApp ONTAP Select ISR E ~ HEAEE RREHITERE « S =ENetApp Cloud
Volumes ONTAP FYARFEEHITERS o tEIh ~ R EKubernetesFINetApp Tridentz $EFrEF
E’JKuberneteSH&ZIK BIRIE{EAIKubernetess&= & EEFERF Z © W15 Kubernetesz #EhR
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RE P T 1. VM Ubuntu 20.04.2 LTS

Kubernetes 3 fiZL 1. VM Ubuntu 20.04.2 LTS

Kubernetes T {E& 24 2. VM Ubuntu 20.04.2 LTS

Kubernetes GPUT{EEI%E; 2. NVIDIA DGX-1 (#314%) NVIDIA DGX 0S 4.0.5 (
L Ubuntu 18.04.2 LTS%A
HiE)

fEfFtE EHABC % NetApp AFF fi#R75 2 NetApp ONTAP E59.7

-A220 P6
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Apache Airflow 2.0.1

Apache Airflow Helm[EZ 8.0.8

Docker 19.03.12

Kubeflow 1.2
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Kubernetes 1.18.9.
NetApp Trident 21.01.2
NVIDIA DeepOps F O IBTEIR3SFE A TridentBFE INAE "61898cdfda”
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NetApp i fitApache Airflow * Docker * Kubeflow * KubernetesE{NVIDIA DeepOpsBIt 2718 - IREHE
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KubernetesZpE
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1. {IREREONTAP {224HEEIET « B E(F AR KubernetesEIZ; (40 ~ NVIDIA DGXZ 4 2E{EAI PodHy
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2. {XE7EFiEKubernetesF EIELF TIEENES « UL EREEIZ T4 F ZHE T BIEE R4 - 10FEDeepOpsEH
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fEFANVIDIA DeepOps KL K% E Kubernetes
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EERITAEFRRERERE Z A1 ~ HfHRREBEHIT I I E

1. IRBLHE—ELEEEFNKubernetes# £ « M B EIEE#HITTridentz IEMIKuberneteshikas o WL IERRASHY
BB ~ B2 "Trident>( 4" o

2. RELHEA TridentSX BV A MNetAppfETFERE « IS E RN TER N EIHHFRTE °
Z 4 Trident
EETEKubernetes# E R L4 K% ENetApp Trident ~ RSP BIEIZTIEHIT Y TIE :

1. A THIEAR—ES EEBE Trident

° MNREERNVIDIA DeepOpsKEfEKubernetesi= £ « ] LUERINVIDIA DeepOpsfEKubernetes= &
FRERZE Trident o A E&FZE Trident with DeepOps ~ :FE1E "TridentZlZ 457" TENVIDIA DeepOps GitHub
D

° YNRITZ B FEANVIDIA DeepOpsHKEFEKubernetes# £ ~ 2B FEZLE Trident ~ EAI LUEEREE
ZETrident "ZEIE" TETridentXX A o FFFEHNE /DRI —1ETrident Backendf1ZE /D —{EKubernetes
StorageClass ~ UEVS AR ERVEFAHE N "2 in" # "FEFLER " 552 ENetApp X AR AYELE/NE o

WMRIEEFEONTAP —{EAI Pod_EEFZENetApp Al Control Planeff#iR /5% ~ ;521

@ "Trident&imEE A ~ FEATONTAP AIZIE" TR A B Z LMY RE Trident® linhY—
LEEi "Kubernetes Storageclasses#ifil ~ BJFLONTAP #E1TAIZE" MNH T BERE
I MIR[EIKubernetes StorageClass&if o

TridentZix &) ~ FEATONTAP AIZE

BRI — 3 2 @ Trident&im ~ 7 BEERA TridentfEKubernetess= EHENEAL B HETF S
B o WU EEHI{KCRIEONTAP #&NetApp Al Control Planef#iR 5 Z2BEF|Al Pod LB ~ 1&7]
FEENERETHNAFLER R c NERIRAIEAEN « 5520 "Trident>C 4" o

1. NetAppE & H (WA EENetApp AFF HERR EERAMNSEERLIF (REBELHFIRVEEMR TE) -
B3 BB FlexGroupZhAEBY Tridenti& i o 35 FIRIGTEFAA £ ap B Z A T Volume i &

LT e < BB AMERR N ERILIFEILMIERAFlexGroupfTrident& i ~ FLEKILIFEAFEFEIONTAP
AT RS (SVM) FHRBEEE - BB UB(ER Tontap-nas flexgroupl #7ZERENTER - XEMBEETE
BEiElVolumefBR! | ITHAESEEFINAESEE o ONTAP FlexVol FlexGroupEHRERIARZ (A FrififIER A A/ NEX
RIMFESE) ~ FIEARZEHIE o FlexVolB—AH ~ HRN BN ER 2 043141872 Z20PBF14000/Z1E g
£~ At E—fr AT AIRE{CEREIE o FlexGroupELtEFlexGroup ~ BT AEERIBIAIFIMLIE
BEHMS  IWNERREREE -

MREERNELEEE « BEFERFlexVol RFlexGroup & lorfvolumes B Torfvolume] ~ &R fE
F8 Tontap-nas) #72E8ENT2TNMIE Montap-nas flexgroup) E/FERENFZTNAY MTridentf® ik o

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

{

"version": 1,
"storageDriverName": "ontap-nas-flexgroup",
"backendName": "ontap-ai-flexgroups-ifacel",
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"managementLIF": "10.61.218.100",

"dataLIF": "192.168.11.11",
"svm": "ontapai nfs",
"username": "admin",
"password": "ontapai"

}
EOF

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

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

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

| 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
- tomm - fomm - +
| NAME | STORAGE DRIVER |

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

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

9cbd-cf7ee661274d | online | 0 |

o - o

o fom——— e +
$ tridentctl get backend -n trident

o - o



| NAME | STORAGE DRIVER

UuID | STATE | VOLUMES |

Fommmmmmrmescrrrrrereemememos s
e e fomm - +

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

| ontap-ai-flexgroups-iface2 | ontap-nas-flexgroup | 61814d48-c770-436b-
9cb4-cf7ee661274d | online | 0 |

Fommmmmmrmsocrcrreessemememos e
Fommcmcccosssssrsres e e e Ee Ee s e e e Fommmmmms Fommmmmmm= +

2. NetAppthZ:& &I — Bz ZEFlexVol BXF 7 THAEAR 2 M TridentfBif o YR IE(FERFlexGroup SZIBERIE
HIFRENINAERET AR « oI fe S8 EFEAFlexVol STIEERIEMNINREREFAR « @l -~ S5
% o NRICHEEFAFlexvVol TERARZ] ~ ENBEZEIL—EZZEFlexVol BYA THEERZEL By MEEAR
2] &lf o LTS FIZERUNMEIIEIIFlexVol FRE—BERILIFRYE—RUR T IHEER 2 Trident& i ©
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$ cat << EOF >
{

"version": 1,
"storageDriverName":
"backendName": "ontap-ai-f
"managementLIF": "10.61.21
"datalLIF":
"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 - +

Kubernetes StorageClassZifflONTAP - RJFHYE

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

"ontap-nas",

lexvols",
8.100",

"192.168.11.11",

./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 |

————————— o
TAIEE

"‘%’E%L_L g Z{EKubernetes StorageClass 7 SEfE A TridentfEKuberneteszs&= &£ &}

REFCEHTZE IR o U TEAICREONTAP #&NetApp Al Control PlanefiZiR /52

FE= A8

/|\
IL:\

Pod_EHF «

ZERZE A

RE AR E I AR [EI5EE! StorageClass © Y1%EStorageClassHIsFAAE T
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NetAppEi& A& EIEAE I I S EEUEFlexGroupBTrident#& i ~ #2137 {E R #YStorageClass "Tridentf% i
&) ~ BN ONTAP AIZFE"H 851 ?f‘”‘”r%n\ﬁiE’JStorageCIass_Ju%Eu%ﬁiﬁﬁEﬁA%ELIF (33 Trident{& B
FRIEERILIF) BINFSEME - i StorageClassHRgiEZEFIEEF ERIR o AT 7%&% PN ERVAT]
{ElStorageClassBV 75T\ ~ IEm{E AR R AP E I A MEEEHE IR "TridentBimEaH ~ ERONTAP Al
EE "5 AT StorageClassHIsFAHE ~ 552/ "Trident> 4" o

FELE E MR fERPersistentVolume Claim (PVc) B~ FERIPRMFEMIRE « UTEAIER TEIWRR
B MRE1 - W% TEWESR) BUREFMEES « FHaEESR "KubernetesXX "

$ 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-iface?2
provisioner: netapp.io/trident
parameters:

backendType: "ontap-nas—-flexgroup"

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

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

NetApme H I RIS E AP R A B FlexVolhEER Tridenti& inAB ¥t FEAY StorageClass "Tridenti&
R Ea ) - ﬁHﬁAONTAP AIZPE"FEE2 | T < & FIBERIEIIFlexVol BE—StorageClass for theZ& g o
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https://kubernetes.io/docs/concepts/storage/storage-classes/
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ET3EFIF ~ AR R EII—E R BFlexVolLhEER Trident& % ~ KR & 1EStorageClassE BIEEFISELT
EMEL o EEEAKubernetes IR B {E A It StorageClassHIERE &S ~ TridentZ Es(EREAME
Fi TONTAP-NAS) EeEni2z(nyr] &l 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
EOF
$ 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 Im
ontap-ai-flexgroups-retain-iface? netapp.io/trident 1m
ontap-ai-flexvols-retain netapp.io/trident Om

- NetAppth &L L FlexGroup 3@ StorageClass A f2%E Volume lFFl © 75 dp < &5 EEREILFlexGroup
B8 —3@FStorageClass for the BEE o

5 R ~ StorageClassEHEIERFPRIEER TR o FIt « EEEAKubernetes?k EIE{FF
LttStorageClassHIMFR@EF ~ Trident@ EsERERIER TONTAP-NAS-flexgroup. BEENFETNHI BT AR ©

75



$ 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
KubeflowZhE

KEFEREATEKubernetes = E P EFE KubeflowlF ~ #AZBEFERBITE ©

FoRMEE
EEBITAREPTREIE LR E 25 ~ HPIRREELHIT Y I E
1. B E—ELLEFEEENKubernetesi& & « MAEIEE#HTTKuberneteszEHKuberneteshiizs o WNSEZ1BHR
KBVBE « 528 "B HKubeflowS 4" ©
2. B 7EKubernetesEE LI K E ENetApp Trident ~ #NFF# "TridentZfE EA4HAE" o

R E TAz%Kubernetes StorageClass

7EEPEKubeflowZ Al ~ fEAZEFEKubernetesEx &£ H35E T8k StorageClass © KubeflowZB B2 2 E S (FHTE

& StorageClassZEL B #HHVIFEHIEE o YRR A StorageClassiEE A TEzR StorageClass  BIZPERZ Z KL o
HEERENISTE AR SStorageClass ~ AR EEBZERHIT I - MREBEEREERNIEETE

5% StorageClass ~ AlIRTIABKAILE BF o

1. BIRBEME P —EStorageClassiEE & TBs&StorageClass ° L Fan S & f|#ET%a72 TONTAP-AI - FlexVols -
Retain] HYStorageClass%TEz&StorageClass °

lontap-non-flexgroupl Trident& in$EEMYER/\PVCRTHEE K o RIFTER - KubeflowZ EED
(D) EANRBHCBAIPVCS At - LRAEEA TONTAP-NAAS-Flexgroup) (& H418E)
AYStorageClass&E A KubefflowZFE I FE:& StorageClass ©
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$ kubectl get sc

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

$ kubectl patch storageclass ontap-ai-flexvols-retain -p '{"metadata":

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

storageclass.storage.k8s.io/ontap-ai-flexvols-retain patched
$ kubectl get sc

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

fEFANVIDIA DeepOpsZfZEKubeflow

NetAppiZ:EFEFNVIDIA DeepOpsieftiIKubeflowZBE TR o HEFFHDeepOpsifE T AEKubernetessz &£

E1EKubeflow  FHEIBETHAIT THI LTI -
() o - A URE T EKubeflow 45355 EIE R IKubeflow S HH

1. BIF ~ TEEPEEKubeflow "KubeflowZfEFET" ZENVIDIA DeepOps GitHub#Euh £ o
2. 52 FDeepOps KubeflowZBE T BFf#HH AIKubeflowf&ERIRURL °

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

INFO[0007] Applied the configuration Successfully!
filename="cmd/apply.go:72"
Kubeflow app installed to: /home/ai/kubeflow

It may take several minutes for all services to start. Run 'kubectl get

pods -n kubeflow' to verify

To remove (excluding CRDs, istio, auth, and cert-manager), run:

./scripts/k8s deploy kubeflow.sh -d

To perform a full uninstall : ./scripts/k8s deploy kubeflow.sh -D

Kubeflow Dashboard (HTTP NodePort): http://10.61.188.111:31380

3. FEs¥Kubeflowds & AP ENFAEPodIgRER MfTH B9 TIREE) ~ WHESRam B TR R IBEE[TH

BRICEEERIRAE © FiAPod A AE R 22 7 $8 AV FE) 74 BERREN ©

$ kubectl get all -n kubeflow
NAME

READY
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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. EREERERY ABEEEES T2 TAURL « BIRI7FEKubeflow R REERM

o

FARERAELTER ladmin@kubeflow.orgl ~ FERENEA 112341234) - EEETHMERE « FEEHR

BFET "B KubeflowS " o

® 0 ¢ ximaliow Central Dashbowd +

& = O fy (@ NotSecura | 10.61.218.131:21380 “ ¢ oa E a s 2

[ OB e
‘F Kubeflow P Select numespace =
Danhbaar Activity
Quick shortcuts Recent Notebooks Documentation
Upload a pipefing Getting Started with Kubeflow .
¥ P Plipesing - ; : A
4 View all pipeline runs Recent Pipelines MiniF E
Create a new Motsbook 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 ]
+ View Metsdata Artifaciz _¢ [Sample] Bagic « Paraliel execution
tlfat St heed 3573 L Kubeflaw an GCP
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Kubeflow{EZ££1 T {E&E
KETE S FEAKubefllowBITH S IEEXEM TIESEH o

Kubeflow{EZ 81 T {E&E

RETE S EAKubeflowHITHIRAE(ESEF TIEEEH) o

AHERR2 RS A SRMIupyterEL B BER TIFE

KubeflowSE401RRAC BE#TAYJupyterE e B BN EIARES ~ MABRRERT(EEM - EEF
FKubeflowZRECE #THYJupyterEsc B BLRIARES  FBEIT FFIIIE - WFKubeflow AR
FRJupyter NotebooksHYEFAHE T ~ 582 "B 75 KubeflowSZ 4" ©

1. 7EKubeflow I REFERIRH ~ #H—TEINFERFH Notebook Servers (FEiLBEM(EARES) 1 ~ 2E

Z Jupyter Notebook serverEIEEH ©
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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. ##—T TNew Server (¥ifafR33) 1 LUECEHTHYJupyter Notebook(FIARES °
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L {7 Kubeflow Central Dashboard % +

< > C { @ NotSecure | 10.61.218.131:31380/_/jupyter/?ns=kubeflow-anc

Notebook Servers

{fq‘ Kubeflow @ kubeflow-anonymous ~

-+ NEW SERVER

Status Name Age Image CcPU Memory Volumes

3. L EEARES « EECE AR FRRIEMIDockeriR R « ABISE AR ERBHCPUNIRAMEE - IR T
HEZER] BAUAZEA - AEREEZERR NEINGRZEME) AERIEIEGL TR - R
% - TNamespace (fp%aZEM) | WA BEEIEAPTENRRZER o

ED("F%’WUEP « GEEE TkubeflowE %) spBZEM o b5 ~ DockerBRfR « CPUMIRAMBITER BT E1%iE

RO
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L {7 Kubeflow Central Dashboard % e

&€ 5 C Y A NotSecure | 10.61.218.131
= :E.' 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. {EE TIE&VolumeF HE K} o INREIFZ T INMIRE « BIZMIRE KA EREIREGERTR

& StorageClassi#{TE R E o KA A TridentfYStorageClassB 1 & EX 35 & FE:& StorageClass
"KubeflowZfE" ~ HAMER Bk A EIRHEIEE 2L TridentZRECE © ItbVolume® B Ehih & A Jupyter Notebook
Server ContainerFFTEER T1E& o EAEEARSS LRI MEMERLE B - ERREEENNE
EVolume ~ #3E BEEEFEEI TFEMEE o At ~ FR BN EEMMAKEIFESE -

Ll Workspace Volume

Configure the Volume to be mounted as your personal Workspace.

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

-

workspace-mike 10Gi ReadWriteOnce 4

S. MBERHIRE o TFEAREE RS TPPB-FGAIL HIRBPVC ~ W= TAHEIRS o
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am Data Volumes

Configure the Volumes to be mounted as your Datasets.

-+ ADD VOLUME
Type MName Size Mode Mount Paint
Existing ed pb-fg-all 10Gi ReadWriteOnce ¥ /home/jovyan/data-vol-1 [
YER L ERRFIENGPUBE DA T EL B ERAERSS ° T FEAH - EE—EGPU °
= Configurations

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

Configurations

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 -

- BT TRE UEEMECEBERES o

- FRHECLBMARSTEAETTM - MRERREREISERDockerBRERECE FARES « RIFIAEREXD
EHVRE « ARZREGEETH - EFRSEETEEETHE B8 EJupyterEcELE B EEEE
Y TStatus (ARRE) 1 WPBEIEZBDN -
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{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. B—T NELR) LUEREMIMAAREEWeb TH o

10. HEEPEEFAMARSE LHE T RePIEENEREMIRE - 515 - HWHIREFERSHHN AR TIFER - 1t
RENRRRE EREIFEANS —EELRX - FAEERENNER - MIFRRREER « FIIEFR
RERATAREEENR - MAcERILHERE -

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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L B {7 Kubeflow Central Dashboard data-vol-1/

10.61.218.131:31380/notebook/kubeflow-anonymous/

& C { @ NotSecure

— Jupyter Quit
Files Running Clusters
Select items to perform actions on them. Upload | New - | &
o |~ | B/ data-vol-1 Name ¥ Last Modified File size
O.. seconds ago
| [ blas_folder 2 months ago
— [ collected_trace 2 months ago
— [ container 3 months ago
— [ datasst 5 hours ago
| [ fio_test 3 months ago
| [ parabricks 7 months ago
E banking.csv amenthage  4.88 MB

. BRRAR I ~ W {RE
= ITF& o

R ERSENTHAERE ~ $1T [df-h) ~ SRRV Trident & RECEFFEHIRE EHEATR

ER TFE B E —REIEREsWeb N EFFTEERAVEEE &% o FIt
R E FEFEELE TridentBE JRAC E BIFFEVolumeHd ©

© ISEFAWeb T EIZR I RYEI AL

7 Kubefiow Central Dashboard data-vol-1/

{+ @ NotSecure

— Jupyter

10.61.218.131:31380/notebook/kubeflow-anonymous/

Files Running Clusters

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

— -/ Motebook:
o data-vol-1 Name ¥ ]
T Python 2
O.. Python 3
—) [ blas_folder Ol
) [ collected_trace Text File
= Folder
| L comtainer n
Terminal
) [ datasst 5 hours ago
- [ fio_test 3 months ago
—| [ parabricks ¥ months ago
- [ banking.csv amonthago 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 i Used Avail

Use% Mounted on

overlay 3826
9% /

tmpfs 64M
0% /dev

tmpfs 252G
0% /sys/fs/cgroup

/dev/sdaz 382G

1% /home/jovyan

192.168.11.11: /trldent_pvc 3dcfe7e5_d5a%_lle9_9b9d_00505681la82d lO:J

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. ERARIHEHIT Mvidia-smil ~ EEREFERSENGPUDICAAEIL I BIEMAARSS - T TIEAP ~ B4
BRPBRTHIEX » R—EGPUNTEC B A Bl EARES

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
e - -t ———
Persistence-M| Disp.A | Volatile Uncorr. ECC |
Temp Perf Pwr: Usage/Cap| Memory-Usage | GPUvUtll Compute M.

——— —— = —— ——

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

———— ==t

Type Process

No running processes found




Fe B ERES

o "fEMAKubernetesfNetApp Datafl 2 T EAEH" aJEAKubeflowBECHER © &
AcKubeflow{# FANetApp Dataf}Z2 TEAEH AR ETIINE .

* ERRIBRETEE I upyterE L B BRGHITERENtApp B EIR(EZE o
* EPENetApp BRI BIREX AIEBKubeflow PipesZRIBE & EBEICTIERESR ©

AR "Kubeflow&E " NetApp DataflZ T AEHGitHubEZEFAI—ED - s¥4H:R AN AIHEBECKubeflow s A LE
TE#4H-

Apache Airflow3}E

NetAppiEi&7EKubernetes_E#1{TApache Airflow o Z<&izRBHTEKubernetesi £ E A
BF ~ MZESERRBITIE ©

@ & B L fEKubernetes UM & L EFE R o 1EKubernetes AN & L EBEB R ~ RIEAERR
FENESEEZA ©
FORIEHE
ERITAEFARAIEIE SRS 2 A1 ~ HPIRREELHIT I IE .
1. IMBERKIEA B YBIKubernetesz& £ ©
2. IRBAETEKubernetesis £ 24 38 F NetApp Trident ~ #1 TNetApp TridentZBEEA4HAE ] —BRFfR o
Z#Helm

HFIERERAIRKubernetest E AEH SR N HelmZRERB R © BRBRMZ AT ~ MR EEZ TR L
ZiEHelm o BEEBEDNE T E L8 Helm ~ 5HEE "L LA TEE AHeImX A o

5% TE F85%Kubernetes StorageClass

ESBRIMZA ~ ABEIEKubernetess= 515 E TER StorageClass ° FRUMEPEZEF ZERFATE

% StorageClassREL BB E - YRR B StorageClasssE A& TBs&StorageClass « BIIZPEE G5B -
EEEEERIEETER StorageClass ~ ;7B E—EIHPFIAYIET "KubeflowZE" - R ICEEEREANISETE

% StorageClass ~ BIIB] XK@ L B o

fEAHelmZREZER M
AEfEAHelmEKubernetessF= SR EERAM © AIEBPBEZEHAIT T I
1. SHB1E « EAHelmREZE R "HEET" UBSHARONERRRER o AT < B8AIERMAEcE

FAHeImZBE R o RIERIRIFAMFAFRAERRTE ~ HEZER « MG /S8R Tcustom-vales.yaml) #EZEH
B{E o

$ cat << EOF > custom-values.yaml
FHEFHES A AR AR AR AR F AR AR F RS ESHE
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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. HESIPTANRAIRE BB B IERE(F - FiAPodRISE R B2 48 RV R 7 SERREN o

$ 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. FBREBEI 1P FERHelmIPERAFFIIENE TIZEERIET - BUSRMWebIRFEURL ©

$ 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. HESRIE A LUTEE R R WebARFS o
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FAKubernetesfINetApp DataflZ2 T EEM4" AlfaBcRim—tEER o EHNetApp
Dataf}Z2 T EEMHEERRA » Sl UENetApp BRI BB EE B SRR MR EEMET
{ERAZH o

AR "RME" NetApp Datafl2 T EEHGitHubf#FEERR—ET « sHARRRRI B RERIL T A48 -
Trident{EZ&E 4
AE B A e R EFE A TridentB{THIR FEEXEH o

B AIREVolume

MRIEHINetAppEEF R M/ T A LA EEREH ZIKubernetesZEE RN A SR FWIRAHIEE - BiE MR T KT
ERFEEPRIPVCS ~ BIRAEE ABLEHIREE o KAILUER Trident VolumeE A TIHEE A ELEVolume ©

LTRSS EHFETRMREAR—EEEE « 2824 TPB_FP_ALL] ~ —REAEKREEHFTEINE
{ETridentf&i% "Trident{& &4 ~ HERAXONTAP AIZE"H 81 LSS EABRMEEE R « alEE
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7ZFlexGroup AEIMASBHERNZ REEZEME RAEN—E) -~ W—EFFM "Trident&imEa 4
FRONTAP AIZPE"H B INFTEPVCSHIFEANE T ~ 582 "KubernetesE 5 314" o W15 VOlumeIZ)\IjJ E’\Jéﬁmﬁ
N~ FHRE "Trident>X 4" o

FERBINPVORIEIEET  BISE (72AUMR 8 ReadOnlyMany) © M PEUER) MRZAVSAIEH <
2 "KubernetesE /X 4" o

THIEA L EHHIFFAIEENERIHLTE - HEEAEEHIPFREIIMNEL "Trident@iREF -
(D) EFRONTAP AE ST THIMHIPVCE SRS ENStorageClass 7B - BEEEAHE
AR FR#E 7 M StorageClass "Kubernetes StorageClassE3HIONTAP ~ B] AR EITAIZFE S ER1.

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

name: pb-fg-all-ifacel

namespace: default
spec:

accessModes:

- ReadOnlyMany

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

o fomm -
e fomm -
- e tomm - +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE |
MANAGED |

o fomm -
e fomm -

o tomm tomm - +

| default-pb-fg-all-ifacel-7d9f1 | 10 TiB | ontap-ai-flexgroups-retain-

ifacel | file | b74cbddb-e0b8-40b7-b263-b6datdecObdd | online | true
|

e et e

o - fomm -

i et F——— - +

$ cat << EOF > ./pvc-import-pb fg all-iface2.yaml
kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pb-fg-all-iface?2
namespace: default
spec:
accessModes:
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- ReadOnlyMany
storageClassName: ontap-ai-flexgroups-retain-iface?
EQOF
$ tridentctl import volume ontap-ai-flexgroups-iface2 pb fg all -f ./pvc-
import-pb fg all-iface2.yaml -n trident

o tomm -
e pomm -
- tom fom - +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE |
MANAGED |

o e
e pomm -
- tomm fom - +

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

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

R Fo———

i ettt PP e e e F——
e it o o +

- R
e F——
- +——— - 1

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |
- R

—_ F——
o tommm—— fommm +

| default-pb-fg-all-ifacel-7d9fl | 10 TiB | ontap-ai-flexgroups-retain-
ifacel | file | b74cbddb-e0b8-40b7-b263-b6dabdeclObdd | online | true

|

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

|

- R et

—_— = e

o e fomm - +

$ kubectl get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

pb-fg-all-ifacel Bound default-pb-fg-all-ifacel-7d9fl
10995116277760 ROX ontap-ai-flexgroups-retain-ifacel 25h
pb-fg-all-iface?2 Bound default-pb-fg-all-iface2-85aee

10995116277760 ROX ontap-ai-flexgroups-retain-iface? 25h



Ao E #Volume

&I A TridentENetAppEFER A F & LECEFHIEE o 756 <S558 FlexVol BIEAEINAE o 7EILLEE
feb ~ HARRE 2 E A 4G S5 R I AYStorageClassiETTEIRECE "Kubernetes StorageClass&iffIONTAP -

A ARETAIRE "SER2

MUTEHIMPVCERETIEE TFEBUER] B TReadWriteMany) © W& MFEURIN) BAIFMEZEN  F2HE

"KubernetesE F X" o

$ 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

BARAIEBERN S EE L HIONTAP

AETEFETEONTAP #KubernetesEBETEAI Pod LB » AIMITHE EEUAETIEZH o
BARAIBENS A TS FIONTAP

AEIEIETEONTAP KubernetesEBETEAI Pod LB ~ FIMITHIR ESMAELIEEEH o
HMITEEBAIT(FE S

EHEEKubernetesFREPHMITERRAIFIMLI(E ~ AR EBEIZERMIT T IE- B
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T Trident « EFLBEIRIRELFR M T BRI EIEE « :ZKubernetes TEEHAESIFINRIES B
PBEKIIEK o HEEKubernetes Pod R FEULLIEE IR E « REBEEPodEEZFIEE—
{EPVCEDT] o It EEAKubernetesRAETEE « REENetAppEEAE °

@ FERREERIEE S EKubernetesFEPHITHHFEAIFIMLI(EEH (BRADockerd2318z()

1.

100

Ao

T5) e S AR EAImageNetE I EE R TensorFlowE IR T E& HE I Kubernetes TE o 1
FTlImageNet&ERIERGFHAE ~ 552M "ImageNet4giL"

HEEE B TAEZR/\fEGPU « R RIEE —GPUTFEIRE_ EMIT « 2 TRERERFE/\EHEZGPU - LA
TErIERETRR - MAR/\EULGPURN TFERIAFE - NEAELAHMTFEH—EMER - IR
& AITREHERTEHEENRRS - EEIZTFESRAHERSLE -

IESh ~ BT BEFEERAL - EEFEINIGREREIRE ZEAR T EFrEILBIPod B E MK o BIh—
{EVolumeth & TEPod o 5 A E R AN EEERNIEE - SLUEESFEHAPVCSABELERE
EH2E o f1FEKubernetes TIERIFHMAE N ~ 552 "Kubernetes B 73 34" o

IEEBIFTEILAIPod ~ EHE Tmediuml B4 Tmoryls B TemtyDir'iiiE@#EE] TFI3E/ shmy © Docker
Container#\{THREFT BENEILHY Mdev/shm) EEHERENTER A/ ~ B AR ELUME TensorFlowHy
TR o MU TEBBIFRT ~ B TempyDir'iickE FJIRt 29 AKRY T/devishm) E#HHIREE - WNFTEH

B TempyDir" VolumeRYs¥4HE N ~ 552 /A "KubernetesE 75 XX 4" o

EUILEH TIFERPFHIEENE -5 - H MBS ER Truel o WEXRTEREZANER EHAIrootFEY
# - EERIER TEERLLERE « AAHITHRE TIFRHEZrootFEE - ARIZME  TIFEHAITHIE
PRIREEE R ZrootFENE - ERFEER HAER | I 38« BUARERTHRELFEHTEK -

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

2. BRRICIES B PR TR ERERT o THUiEHH S IR A TR E—Pod (TIEEHATSE
)~ TEItPod H AT ELE R F—{EGPUT fE&iES 15T o

$ 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. HEREESRPRIUMNTFEMINTTAR o T < SR TIFEMNTM
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$ kubectl get jobs

NAME COMPLETIONS DURATION
AGE

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

10m

$ kubectl get pods

NAME READY STATUS
RESTARTS AGE

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

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

Total images/sec = 6530.59125

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

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

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

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

-—datasets parallel interleave cycle length=10

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

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

-—horovod device=gpu >

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

4. “ER  BRIERM o T < EHBETMREDS B1PEIN T o
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$ kubectl get jobs

NAME COMPLETIONS
AGE

netapp-tensorflow-single-imagenet 1/1

10m

$ kubectl get pods

NAME READY
RESTARTS AGE

netapp-tensorflow-single-imagenet-m7x92 0/1

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.

HITRIT DETAILEEE

DURATION

5m42s

STATUS

Completed

EE1EKubernetess&Z EPIMITEID ZEIRAIRIMLI(F ~ sAEEfBBIZE T EHIT T
F o W2 AI R IGH RI#TFENetApp R & ERE K] ~ WAL E—TFEREZHY

GPU  MNFEED D HETIAITERERER « H2R TE -

@ BENRIERD DMALE - AP DR TIFRBIRAMBEMIREREE - BIRRES TIELEIER

T TEVBIRERETR - FERXBFRERERZA

Kubernetes (k8S) CluSter oo oo
Data Data
£ b
Master Node

1. e L EHIBREI—ETLEE « USRAEHEHF P E—EHHR EBITHERE TensorFlowBZE I TIEZF
TORIVIT "PITERRAI TFEE" - it TP - REFE—RET - IR IIFSEWELIFE

b2 PRI o

IEEAN TEESBER/\EGPU « ALRIEE—GPUTFEERL L#AT « ZENRLAERE )\ AU ERIGPU °
MNRGPUTEEIRARIGPUINAERR B/ \fEGPU ~ 237 SBHRAMAE « AR EE NN E ~ EEFNIE

ENBLFRE A RGPUBIE ° tFEKubernetesE ZERVEEAHE R ~ 5528 "Kubernetes B 75 34" o
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TEUEEEHP &R KubernetesHE « AAREENENASRETIEEXERTHITM © EIt « fEAKubernet
es TEZRIBZREZBITL AR SIE - IREHE TR BITRTIIER 5T « AIER TERBRIBBLENE T A5
EEENME o

EHIZPE IR PFISERIPod ~ E ThostNetwork) {82 Ttruel o ILERTRPodE R F 1% T (EEIEEAIAEEE
HE ~ MIEKubernetesiBH A SEPod I I EH AR EE o ILFEARILERS - AASE TE& D
$80pen MPI ~ NCCL#Horovod AR YA RMITLIEE S - Fit « EREFINEHERES o B

it Open MPI ~ NCCL#HorovodBy51 s A EAX NI mEE 2 A c @B HELL MhostNetwork : true) 5552
BCRRIEHITIEE TEEEH TR - (NFEARI ThostNetwork) HE{IAVEHAAE ~ 3528 "KubernetesE 53
"o

$ cat << EOF > ./netapp-tensorflow-multi-imagenet-worker.yaml
apivVersion: 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-iface?2
- name: results
persistentVolumeClaim:
claimName: tensorflow-results
containers:
- name: netapp-tensorflow-py?2
image: netapp/tensorflow-py2:19.03.0
command: ["bash", "/netapp/scripts/start-slave-multi.sh",
"22122"]
resources:

limits:


https://kubernetes.io/docs/concepts/policy/pod-security-policy/
https://kubernetes.io/docs/concepts/policy/pod-security-policy/
https://kubernetes.io/docs/concepts/policy/pod-security-policy/
https://kubernetes.io/docs/concepts/policy/pod-security-policy/
https://kubernetes.io/docs/concepts/policy/pod-security-policy/
https://kubernetes.io/docs/concepts/policy/pod-security-policy/
https://kubernetes.io/docs/concepts/policy/pod-security-policy/
https://kubernetes.io/docs/concepts/policy/pod-security-policy/
https://kubernetes.io/docs/concepts/policy/pod-security-policy/

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

NAME DESTIRED CURRENT UP-TO-DATE
AVAILABLE AGE

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

1 4s

2. RSB PRINTIFEDEERNED © THHLRATRAE HH N BRIE—TIEEPod - M
EEAFT © M A ItPod BATEAEE P —{EGPUTL{FE 8l L9{T -

$ kubectl get pods -o wide

NAME READY

STATUS RESTARTS AGE

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

Running 0 60s 10.61.218.154 10.61.218.154 <none>

$ kubectl logs netapp-tensorflow-multi-imagenet-worker-654fc7f486-v6725
22122

3. RENE) « 2HERIEHED L R TIEHITH EEREE I Kubernetes TE © T5ap L&A pI2 I —E XA
AR ERE) ~ 2E BN E—{ETensorFlowEZE R TERED 2 ETNHIT « R LIER A HIRVE —&IEs
BT "RITEESRAITFEHE"

IEEHEETEER/\EGPU -~ EtrI7EEH /(B EGPURE—GPUTLEEIEL_ E#IT - MIERGPUTIERD
BEAYGPUINAERBIB/\fAGPU ~ & T BERAKEE « (L se BB MILE B « FHEN TERIZFER
HGPUE -

AEH TIEERTFIEENEPod ~ H TR ER TH) -~ mURESRIPEIERE TEHAER
B TE —1 - F2RSH - BRANEFZIENFEEN -

$ cat << EOF > ./netapp-tensorflow-multi-imagenet-master.yaml
apiVersion: batch/vl
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kind: Job
metadata:
name: netapp-tensorflow-multi-imagenet-master
spec:
backofflLimit: 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-py?2
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?2
- 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
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$ kubectl get Jjobs
NAME COMPLETIONS DURATION AGE
netapp-tensorflow-multi-imagenet-master 0/1 25s 25s

4 HREESRIPRUNTETIFIEEIERNIT - T7EFAHSURIBESTFEILE—FPod » ITFER
Fim ~ B LtPod BATIEEHP—EGPULEEIR LT - CHEZEE « BESEH1PHINIIEEP()
ERITH « MEEENTEEPodEERFERVERL LHIT o

$ 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>

SCTEDSRIPEIMNEZTFEMINTER © T < 8EpI D TIFEMINTTA

$ 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

S kubectl logs netapp-tensorflow-multi-imagenet-master-ppww]j
[10.61.218.152:00008] WARNING: local probe returned unhandled

shell:unknown assuming bash

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

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

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

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

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

Total images/sec = 12881.33875

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

mpirun -allow-run-as-root -np 2 -H 10.61.218.152:1,10.61.218.154:1 -mca
pml obl -mca btl “openib -mca btl tcp if include enpls0f0 -mca
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plm rsh agent ssh -mca plm rsh args "-p 22122" bash -c 'sync; echo 1 >
/proc/sys/vm/drop caches'

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

NCCL IB GID INDEX=3 -x

NCCL SOCKET IFNAME=enp5s0.3091,enpl2s0.3092,enpl32s0.3093,enpl39s0.3094
-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 0/dataset/imagenet

-—datasets parallel interleave cycle length=10

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

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

-—-horovod device=gpu >

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

EABRENER « FRFZETEHE o T <HBAIBRTMFES BATERINTIEFERENH -

ZIEMIE TIEE BEY4EF « Kubernetes® B ENMIFR(ERIBAEEAI T EZ Pod ©



$ 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

7. %R EREETIENMS o TS HFIRERRIRES RIPEINETET(EYMH o
PR E TEM4BF ~ Kubernetes® B NP EAIAHRARY EPod °

$ 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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FPIERILUCARR T 0T ~ 17 7 R ERIGELLE o FeffIEMKubernetes# 1T IR
#ENetApp AIEZERIE T1F ~ MAFELE RS REEAR 5 Docker RUNER LHITRIAITAS
SIEITEEE o BFIMARBIRMBER TAIBEERE - FIt ~ FFIBVEERZ - EAKubernetes
ﬁﬁ:’ﬁn?g%ﬁ EAIFIERIAF ~ WA SHBBELEREETE ° 520 TRIUBUSHEELLEAS

BRI Bk Docker Run (®%/f})  Kubernetes (F&/F)
B %, TensorFlow ZEEN 6~ 667.2475 6~ 661.93125

BBt TensorFlow ImageNet 6,570.2025 6 ~ 530.59125
EiEZay- V6w 30 I=aEr 13+ 213.70625 13+ 218.288125
2fTensorFlow

Eikazray: 65830 ImageNet 12 ~ 941.69125 12 ~ 881.33875

2L TensorFlow

kY

14

+
mA

BREFRNAENMES - URFIEERE - H9ERATES (A) -~ #&E28 (ML) X
E2E (DL) ~ UFREREE - REHEIFHERMART « LEHRF AP HSTER
B - BEELFEBISIIAI « MLADLRERAR « thPImEET2 e - EEIIEaHERE
MERIPTAE © ELEPhERIEBEFANetApp Al Control Planefi#R 75 ZZ3RAER o

HEARR G R ICIRRERE e 2] o IE5h » EEAREERKEIFAl - MLRDLAIBRITERIZ ~ WEBEH
FENRFNE R SRR « DIFBHRRAER - B TEEMARLE « L LUEHSEREREIMR - WigHE
HBRIRE )R /SRR R R E L o 18 ~ ILARR S AR ICHURECE Jupyter Notebook TIF& - MifFEY
RENEHE -

AR AR ARNEIZEHREERNBIZ2RER TIZ6M « ONTAP FILEER/VHINetAppaiNetAppIZ I H %
Wi o BETEEMAFE - KHMEFERGEENEN TAMNERNITERSIEINGE o LI ~ A FRETD
2 FARRRBIEM R ETH o Bt « INREIRIEPELRENetAppEFERE « IEMTUSBELEAFE - 1
RICEARIRSE ~ BRIKREBNetAppEERME » 553&5F "cloud.netapp.com" M B &R LA BME A Eis
BINetAppl#fF AT Z2RERENFINTT ©

1*FilguazioFYMLRun Pipeline

TR-4834 : #ATMLRun PipelinefYNetApp#liguazio

Rick Huang ~ David Arette » NetApp Marcelo Lettovsky ~ Iguazio

ISR E R FANetApp ONTAP Al ~ NetApp Al Control Plane ~ NetApp Cloud Volumes&x
B2 zlguazio Data Science PlatformfIMLRunE4RsF4ME R o FFIEBNuclioE@EARESIH
BE * KubernetesiF4&HiHEE « NetApp Cloud Volumes ~ NetApp Snapshot# 7k -~ Grafana
BRI~ UKklguazioF& EREMRTS « U B iHAL IR B R R AR R A RS i fE
18R o FFIFE S T IguazioFfINetAppiLfiT ~ AITEARZHBEMEZ iR EBIRIREWIERIIE « B
EHE =M E N ESEEEIETNAE o

110


http://cloud.netapp.com/

BRI TEEREREHSEE (ML) MATES (A) BRABVEIRFMEER o i@ - iRiEGoogleBIHRFE
RBR ~ BREBRRBA80% VR BTEER R AR M FIN R B B 2 AR T UEACEF « WUKRRA]IT
WATRART ~ SRBBAMLITERZHAVRELRA S -

Because Model Development is

Just the First Step

-
L G S i
: f f } } =
Develop & Test
Locally Package Scale-out Tune Instrument  Automate
Dependencies Load-balance Parallelism Manitoring CI'CD
Parameters Data partitions GPU support Logging Workflows
Run scripts Model distribution Query tuning Versioning Rolling upgrades
Build AutoML Caching Security A/B testing

Weeks Il Months |
with one data scientist with a large team of developers,
or developer scientists, data engineers and DevOps

EEERRRHRBERNAIMLER « REFRABRBLETH o #ADevOpsEREE LR THNESR « BE
RERE - B4R SREENBEZRELIE « 8 FAIMLEE - SEEMR ¥ higIh IR MA/MLEERE
ESHE TN ETHEE -
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* FERSHENE (CIICD) BE

* BERSMAEIRE (DE)

c 22

* EREFEURA)

* TERS

© Eig

© ERME

c BERRBTASHERE

EABRER - FHFIFTENetAppLliguazioZ RIS 1ERAF IR AR CiRREE IR REA/MLERBVRI 3 - BIR
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SEAINNERFAB Al / MLEEFRFZ A LB o

BIEHR
BRR 2R R E R MNEENZSERESE

c BRREREEEEEAFMENTAMERE -

* BN TEMEENMEERA S A RFRALE o

* DevOps TH2EMHRET A ~ EHBAIMLEERREREZESEHCI/CDEE °

. miggﬁ EEFEVAI / MLEERTZT o FI:REANetAppHiguaziollAiFBhiELE AR « ERFNTEALE
e o

R FBE

LERRR A ZRIBIEAl / MLIERE XN AEHIER - HARERNRZRNIERRETF - EREFREN « LUKIIZR
HEEFAENARLS R - BMIZREBFAENIERBISTENEE - UEBHRM - ERIIT - UKEE
ZEKubeflow ° 27 FeREEEHA « F G E 4R ENetApp Cloud VolumesE & « LUEXABRIRAEIEINGE - 1T
B Ff ©

Experiment \
Model

Tracking /
Create
base Docker Data load Data Data prep
images simulation Snapshot and exploration
N Training ’
. Deployment
( ) N

. Cloud Volumes ONTAP

R lT4eEs
NetApp4aEs

NetAppB RS ENERIER ° NetAppiRt 2 RTFPESZERRT - A CERIRM A EBEIRIENEMAER
BIERIEIE « IIZREMIEEE - NetApp RPN S 1EBH—IE  [BEEBESNT D FEERRTEER « UE
AEPIZER - (BEE SR - WRECEE -

112



NetApp ONTAP Al

NetApp ONTAP 3<#ENVIDIA DGX %M EINetAppEiniELRAIAIl Flashi#fFaz i « SESURI SRS EERER ~ WF
BitEGEIR O BRVERRE « MR « JIGRMEE - ERITABRHU RIS

* HPRERET RS

* IRUEREREFHERE

* BERWVRIERL - WEERET

RS EHFIRE  BRANKEMA LA ZENetApp ONTAP iERS NEMZLEHS « ££ANVIDIA DGX-
1~ PetaflopZEARAIZR AT ~ LURNVIDIA Mellanoxim i BEL AAEER X128 ~ FIAE—EEIEAITIEEE « fEEE
TANZRROI © FHFITEONTAP £ ATk & B A &2 E—EDGX-1FINetApp AFF BINetAppfFE R ARRIAIRE
fiit o FEIFERONTAP ZAEREFIER ZDGX-1 R MR L B #S o
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NetApp Al Control Plane

NetApp Al Control Planet@{HilERIET S  BHEEEE « URAFAFENERATRE « BERT 2 BEAIFMLE
&7 ° Al Control Planefi#ZiR /5 Zi&Kubernetesf1KubeflowEaNetAppZ 1B B K22 BT S o Kubernetes 2R
ERFEEIENERZERSZHATE « ARETIEEHETEETHEM o Kubeflow B BKERIEAIE IS
T4 - A CEIREIE R « ERRASEUFEENRRTREZSNERRIZ T E o $XFANetAppRAiTHIE Kl
BT REEAZHNEN ] AEHETEN - BRENERNERE@ERPER « EEEIROEIELR o [
REFEAMLRUNEZE HHINetApp Al Control Plane ° FEFERKubernetesi e EIREHE * KA UEEFAEE
EEL TR o FRIPHSNFSIHEHIE B ELAR EKubernetesE £ « 5K EEREE F 2 E WIS EHIE

& ~ iFAMAEIER "NetApp Trident” IREFF BN EESZ IR E BN EIRINGE
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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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Custom Export Policy (Optional)

Custom Export Policy

172.31.0.0/16

Cancel



@ demo

Volumes Instances Cost Replications Syncte 53
——
Volumes
4Volumes | 300 GB Allocated 1.43 GH Total Used
o o ’
E@ kubernetes_trident_pvc_551720fa_3758_461... W ONLINE
INFO CAPACITY
- B |
Disk Type GP2 m1.25GB
Tiering Policy None 100 GB ER e
DacKup OFF AR
Iguaziofffift
Iguazio Datafl 2T 5 EREB S EZEMERBEF SRR (PaaS) -~ vIE{CREE - MR « (BEHRE
¥ WREEE o ILTFAES T THH ~ Iguazio Datafl 2 S LU THIFAREIR .

* BRRSTETES « GfEJupyterEB BB « BEX 251 EMPythonEH

* MR BB BB B ETAEREIRIEIER

* BB BT IKubernetesE E R B IR E R FIMLARTS

* NuclioZ BN AARES THREZRAE

* IBAREALZEHERE « ZESQL ~ NoSQL ~ BRFFERE « EE (HEYH) MER

« BE=HERKFEES - fINetApp ~ Amazon S3 ~ HDFS « SQLEKIE - BRI EEHE
* MUGrafanaAERIEIRHERK
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Pipeline ' et Experiment Featu Workflows
Orchestration _z’_ b ‘ Tracking Store (Kubeflow)
. 5
Managed Functions and Services

sl . R (Y P ey

Z o FTrnsorow nuclio (Heyorch  sgar
Serverless < > A\ J
Automation ; 2

kubernetes | Shared GPU/CPU Resources
Real-Time Real-Time Multi-Madel External Data Sources
Data layer Data Layer
BN S B REAT R oK

UTREERRENMERALENR :
* IguazioZEEHMNetApp Cloud VolumesA BN BRI ERIMEESH o
© BiREIRE KA TEEIguaziofE AT T ENEL FAYEIEIR6443 o

* FAFIEAFAMTER & {EAAmazon Web Services ° R ~ A E T LUEEE R E R UER DI ERRS
2 o AT TEONTAP $ANVIDIA DGX-1BIAIFEITREPERE I, « FMIEERIguazioCEDNSARTE ~ UAE
fEF o

P B i B AE 75 B AE R ST HIDNS B o 25 BT (A £ LAIDNSS ©

IS

IREI LT B R E RN E LS Iguazio © RIS EAONTAP NVIDIA DGX-12#4% - EasENetApp IR A - T&
FI B AR RIE AR R S ZEAIEERE o

]
DGX-1%&%:
NetApp AFF EfZFIAB00R 4R

Cisco Nexus 3232C#3E& 3522

TR L AERERE R PR R AvEREE T -
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NetApp ONTAP &k} SR kAL
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NVIDIADGX OS

Docker Container*F &
Containerfrzx
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Iguazio

ESX Server

N A U= il

9.7

7.0 (3) 16 (1)

4.4 - Ubuntu 18.04 LTS
19.03.5

20.01-tF1-py2.
TensorFlow 1.15.0

hR7s2.8+
6.5

IEARR 5 2B 3&iBIguazio 2.5iRFINetApp Cloud Volumes ONTAP BIAWSHR 22 B o IguazioZE EEFINetAppER

AEERTEAWS EHAT ©

7

Iguazio
FEFRT2TUENRY
BRI AR

MK BN ETRAERAREAEE

hR 7 SRR
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M5.4xLarge

I3.4xLarge

IEEAZAIE L MBS R IguazioE P RERE - HINEFH10BXEXZFFAM1258
RAEREPERSE M ~ RUIEARTRRAMIRINEENTE  BREBRBEEZETP o ILHERSHRR
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https://www.netapp.com/us/media/nva-1121-design.pdf
https://www.iguazio.com/docs/latest-release/intro/setup/howto/
https://www.iguazio.com/docs/latest-release/intro/setup/howto/
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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 AW . - el

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

In rl1l the system an Microsofl Azure Instances, manually provisioned beforehand

0 Advanced

Show advanced options in the next sleps

MNEXT

HEKubernetesa=&

REIDAMER D ~ 72BN Eimi A ERERE

FinZFZEKubernetes4BAs

#iBNetApp Cloud Manager ~ {EA] LUE FE#Iguazio Kubernetes# £ MVELR o Trident B EEZINEETHNZEE
TR~ A REFHAIR &R AR o

1. BERAER A EF P —EIguazioBiIFEEIF Kubernetes HHREREEE o REZRAIRS T
/home/lguazio/.kue/configl T #FILIER THESE

2. IERRBREETRE
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Kubernetes Clusters

4 Kubernetes Clusters

Y Discover Cluster

3. L {#EKubernetes4H?

@. kubermetes

https:rE201 1 1355445 vl P 15,017,1
e - @
- 5 ryarsion Rl TrinenT Versinn

hitpsdF 1725104 316243

3l !

Weraie t) watking Erpiriaemisins

.@. kubemetes

REAEEE - B2 THE -

Upload Kubernetes Configuration File

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

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

Learn more about Trident for Kubernetes.

Upload File

4. EBETrident ~ WF ARG R E R I RAR - FH2E TFIIRAR  BIRII{AIE R XI5 FF&Volumekalguaziosk

£ o L2 F A fEIguaziofIKubernetesi= &2 17154 Volume (PV)

o FEEAZAI ~ BRI EHRFTEWAR

BEE (Pve) o
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Persistent Volumes for Kubernetes

Connected with Kubernetes Cluster

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

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

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

Set as default storage class

= NFS iSCs|

AEFEE Kubernetes4HAE

UNZENetApp TridentfI IR E L4 « 5520 "TR-4798" WUEVSHAER! - 758 EKubernetes £ &
#ENetApp Tridentz % ~ &I U TridentiEAR ElguazioFE £ « UEIANetApp BRI EIRIHAE « HIMNEIL B} B
BIAYSnapshottE s o

EHEIFEVolumeE S

1. B T5YamIfEFEIEE « I 1IBasiciREIAIPVC ©

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

2. BYamitiEEERZELEMIguazio Kubernetes#E £ o
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https://www.netapp.com/us/media/tr-4798.pdf

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

#iNetApp VolumelfiilZE JupyterE st B E K

IguaziotlR LB E R « IR ERBRSIRMHTT BRI HimESE « UHFAZERIEA / MLEERRER - 11T
BESTHHEFAEN « 552F "lguaziofE AIETURFS L T AMRE" -

Heh—IEsE RS2 Jupyter Notebook » BRI A SHAEBTEFBECHBIE S « WIRMHREFAENER
EEZMFIFENetApp Cloud Volume * fEEIU#F VolumetsikAatIFIRY A 28 « LTE 7 BRK R EETREFEVolume
ClaimsfVEIRECE  MITHHERERIRIRERHRTE -

WNEAIPEELRRE « 552E] "TR-4798" £ Tridentz& € FEXFENetApp ONTAP BUSZIZE RIS IBINGE i AER
SR AL BUMESnapshotiE AS LUETTRR A% o 7E TridentfB inARREAE FP #8547 ~ WBERSnapshot B % :

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

++

BB sont& NI TridentfB Im4ERERE ~ REBHIT TGS "Tridentifi " BERE ©

W

tridentctl create backend -f <backend-file>

& trodled Flavor Fusfl gtack without GPU -
&M 10m th h ah
I et Ity Wisck :

Spark upark -
Resources

tor mare nfermation about the resaurce parameters, see
Environment Variables

Tha mernary and CPU configunations are applied 1o each replica
Reguest Lt
Merma Gl - B - £
Persistent Volume Claims (PVCs)}
Raquust i
P 2 miliegy - 2 kg > @ Name (3 Mount Path
Hunning User * basic i app

HERARER
THIREIR RN R R R EEARER -

#EGitHUbEYSTZT\HE

IRTENetApp Cloud VolumedNetApp Trident Volume®] At Iguazio= £ B EE A BIRIE
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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
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LRI U Rt R ARER o

FREHEFAECHNIEE (B - TSEFECEEERL - FREERNREHE F/ﬁﬁﬁ%J o |guazioF& &
SEIEEH o MREMKIB L IMIETIZE(E « NetApp Cloud VolumeRJ7E [/NetAppl B#EHxE!

fEAJupyterf iR GitHUbEISFZTURS ©

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 =napshot.ipynb

[ support-servicas

] Untitled.ipynh
EJupyteri®ImtdiR "FT T « ERER o

cd /User
git clone

IR EZ A U TEJupyter TEERITE R 4EE T E R Mnetops-netapp's BEEIK o
RELIFIRIE

1% Notebook) (ZEsCBUERE) Y Tset env-example.ipynbl #H% lset env.ipynby o
ﬁ?ﬁﬁﬂljt,.mﬁ l'set_envipynby o IEZEFERER AR EDEER « ERUERPITREEIFER

RGBS TETT ~ TSR TR —EMEE
1. {lguazioARFEERIREVFLEE © TDocker_registry]

& : TDocker-registry.default-tenant.app.clusterq.iguaziodev.com:80°

[GZ_container&{&="/user/admin’J
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LUTONTAP 2B R#MER HEFAER - ERETridentiFIEERIVolume$aid « FIIREERIRA
EPERZEONTAP R EIERB AT :

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

T5%EFAT Cloud Volumes ONTAP T%JIER :

MANAGER=ontapClusterMgmtHostname
svm="svm'

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

volume=sourceVolumeName

B E M Dockerf & 4E

lguazioFEEEZEEMLELFIEN—1] - B AB R UEEHNITELRFTENDockerB R FIE ~ LUK EJupyter
NotebookZITBE o BIENECEVENS lcreate- images.ipynby ~ ABHIT TAIL HTERK o

Sy

MECHERETETMERPIEHEEETERNRE o

]

* (iguazio/NetApp) R EEEMLIE o

Create image for training pipeline

i fnubuild configlimage=docker_reglstrys’ fipuazie/netapp’, comsandss[ "pip install %
vilo frames Faspocr>=@,3.3 PyYaMi==5,]1.2 pyarrow==2.15.1 pandas=+«a.25.3 matplotlibh seaborn yollowbh
i'n.:1|:-|_1:|r_|:,-|::|

* T'NetApp/Pipelinel ° B & E&IENetApp SnapshotiE AL HIER ©

Create image for Ontap utilitites

Fn bl 1d_conf L Imajuodocker_registry + "/neteppiplpvling: latest ', comeandis] 'apt -y update”, pip Lnstell viia_fr
fn.deplay()

BEERIAJupyterE s B B S

TR HEFIAREZE T ERRENENIME - MAEETAHEERIguaziofy A B A ZENE R 2 1EHITNEETT

BE .

feTUEIZRE s A
MLRun HiguazioBIE ~ A[FRGAREE « MITREEIEMUAE R
&o
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RIUEISRE siLPA

Nuclio Bllguazio ¥ SRR FARZSTIAEZE o HEIEA
Higuazio BRI BIMIRIRIEEZE o
Kubeflow LKubemetes B HEAI42HE « IR MBELR - Bt

2lguazioPF ERARIFMRIRIEEZ - Bllguazio®E
& RAZEMN - TEREMBRIIEES o

Docker DockerE#t 2 AR H I EIguazio & _E#TT &0
BB B E EGRE TR

NetApp Cloud Volumes FEAWS F#11THICloud VolumesFI:Z R FIFENAER S
/;—:L ~ I B] i SnapshottE 248 84 23| 4RFr FA B B L SRR

Trident Trident2 HANetApp EIERIFMIRIRIEE R - EREIN

B EKubernetesHRFHBEER o

BFEAREECEBREREBMLER - S— B HBRMEERESHE S8 ZETEN AR - g
RIRILRERARANEZERE « DHRBE—MPHECREBM -

FRERNERE—IREE - ERIBEFRIIISnapshot B AZKEIHRIRE « W EERBUMBE - TEIFETTEMLRUN
EFNEIRE o

netapp-cloud-volu. .. @

— | T

describe 9 data-prep v deploy-features-fu__. <
|
xgh-train <@
l
deploy-model <@
BMEERELEIRE

AENERAAFMIMfAIE A NucliofR FIARSI THAE R EEER R EE R o AR IREERE EARRIIguazio B P imEITH
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B\ Wi fEAIguazioARFE IR ESHEFNTEAIAHEREE B MIE o

FFIEER BREREENER o $11TJupyterE:e B ERS data- gener.ipynb] FIEEIEFARSSINEE « §1004E
BIT—R ~ TEESENERNParquetig® - EEIPEULINGE « SBHITILE LR EPIFIEF#TER - 5520
"Nuclio#¥i5" #EAItt Esc B B PE R A AEHI T ©

EXRYRZARAS T EENHEER - ERR BTN ERERESZRAAINEN—E9 o EE ANucliols
BB T%nuclio ficy ©

# nuclio: ignore

import nuclio

EZRBHRER « ZFIERT MTHRBHVIRE « BES N - UREFREBRANER °

spec = nuclio.ConfigSpec(config={"spec.triggers.inference.kind":"cron",

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

FIE1ETHEERF ~ NuclioZ2#E & A Tinit_context) IAHE o

def init context (context):

EREAA1ER « FIAEMAERBEFIENE - ELUATE « SRTEEEREE - CAUEEREEREN
HY%aTE « TIEER AR PSR -

def handler (context, event):

CEAMIEB A ~ SR BRRBIAHINAE o

$$time

# nuclio: ignore

init context (context)

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

HEIhEERTIE BB ERGERE « th A ECI/CDEBERRE (ECULEEE) -
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addr = nuclio.deploy file(name='generator',6 project='netops', spec=spec,
tag='vl.1l")

BEERLE

FLHELAEAEERNBITILRE - EREHESRAECEBHNEST - BRPIBTCMHRAEEN—ID - EEE
BENTT ~ FHERIMLRUNSIY ~ MUKubernetes TERIAZ T ENAT ©

Snap_CV.ipynb
IR A B T B4R B MARFERIE Cloud Volume SnapshotiEZk o E S E L IBBIRATHEANS o IEE0R
BISE I ASheliELHEREIESnapshotiB 2  IEERFPHITR - MITRETEEIEH - UBENHKHBITAERERN

FRAEEZE o IERULIETVER « B ASTRBEOMITIEVBR B S FRIERAE - WIHEF « LEREERE
HFFB AR —ERE « MEARRHATATHERSHES °

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

I HISnapshotiE A1 B M EEMLRUNRAF ~ EERPITERMER ©

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

BRI =L EREFITHIT
BiElZEHE | ipynb

[RIATEIR A EERE A THAE « A REETTIREL AR o EZE A BN G Snapshot B ##:EEVRIATEIE ~ Wi AF1EEY 54k
IHBEE ANetApp Volume ©

TEERATPHITH « A 'DAAT_DIRI &3 SnapshotiE4fiE o

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')))

Hhit.ipynb

ATHEBCEANER « RFBET —EERTER « IRHITEBEKubeflowHIMLRuUn UIESHVEEIFER - B8R
HITHAHEBRARNEREIA -
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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")

DeployZfi&E.ipynb
BMFHER ISR « USHKREBKR - EMELRE BN R —(ERMEMRSETEE - EXEEAEE LHITTERFR

RHYINAE o LB ERGE RAENTHAERYR L © ThAEURB(UNZEC A B [data- prep.ipynb) 1 © 55ER ~ 3
ERR—MECEERMAUENNEBDER -

sll4k.ipynb

BIBLEINREZ % « HFIERGETEREIGR o IR E 2 AIRHEEREE - Mt EWERSTER « LUE
HtEeR#IT (HER) o

B0 ~ AL EEZERIANBTHPEAZERE DY o ILEFEKubeflowHIMLRUnFEE!

context.log result (‘accuracy’, score)

deploy#t:m K E.ipynb

BENRER—TERREESERRIINGE « LUEREHE - LSRR BIRERENEILE Muclio-inertere-
fuite.ipynb) FE HEBVEMRARITIAEE ©

BEREEESR

FEEERPRTANECEEN - JFENITER « RIFMIVISEREI LR ERE - 5% - [
B Tpipe.ipynb) ZEELBYERK o HMAEHCEFAARAENetAppEiguaziotl A f{CiETEMLEARAIEE o

HFIEAMLRUNAERINEES RIS KRB EEERDE - MLRun APIBRFSEIguazioF & LT ~ 2
EiKubernetesEREENRVE - BERE A SEELZEREKRER ; APIGRIEE R AEIEESR -

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

Z B8 r]ENetApp Cloud VolumesFIAEFZBE VolumetBECEA o FfIFTEILRE R A 2R fEACloud Volumes »
BIEATUERRR B EE AT EAIEEHITHVEE o
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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]

irJupyterEsC B BALERE B Kubeflow D BRFR RV SE —E1TE) ~ mEii2 VB ERINAE - RIBIAE R BERITERE

L EBRSFIRERFIA RS - BISm TEEhEAR

FRRERKM—ED
<code_toIfgE> (MLRuniZ4EAY—ER45))

BRI

Volume_# &Y B3R FR&E

Bt ERTRHSH -
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CEEERIRMREETNESETRER TINEE -

e

IhiEsTE | EEATE - ANBABFTEEREN M c &1
EMLRun UIHEE| o 1848 - 7EIEZEHI « Kubernetes
T o ER]RERdask ~ MPI ~ FEE8E % o NEF4AE
# ~ FBZ2EMLRUNX 4 o 182 ECBEIAYATE o
EHEURGit (HTTP) FHIIE o

FAITEEE L ER P E AR Dockerfi &g 8 o sk
gi{#Hcree-image.ipynb %5 EsC B B ISR IE T S EFE
PR -
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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

}

RIFBEYERERINEZE ~ ERAILEEBER - HAIER Tkip"REREREREER ° £AMLRUnEBITEER

=R RIS EEMmEE -

BAEENIEEEFEAMLRUNG TASEER ) ThiE « A5l o

SnapshotF EF E &

R ENSnapshotIhAE ~ it et &v3ioFAKIE -

snap = snapfn.as step (NewTask (handler="handler', params=snap params),
name="'NetApp Cloud Volume Snapshot', outputs=['snapVolumeDetails', 'training
_parquet file']) .apply(mount v3io())
2¥ By
HFIE newtask e BB ITIIE & ©
(MLRun#&#H) BIEEX | ENABPythonKE$TE - HMEELE
BREPEALBEREEN - BEETEHVEN -2 -3
EAEMITH2E - E2THEP ~ i
Ficontext.Get_param ( 2% ) KEUSE °
ASHER £ o Kubeflow BB F BR4TE o @il - BEET R

STRRBFHTIE ZE FHAYE o 552/Snap_CV.ipynb &% E
SCRYVEERS o mount_v3io() c EEREHITER ZERE
EHE/UserfI P ER o
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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)

SH SR
EAIE R — B TR L @R T — 55 - (ST

A
JF ~ snap.outputs [snapVolume Details]/@F 1
1E£SnapshotF B L #17 AYSnapshotiE A< #8 o
Out_path MEFEBMLRuntE4Hlog_actff EEMMIINIE ©

R LI EEITF8TT Mpipele.ipynbl ° 2218 ~ I&RI LA Iguaziof&ERMREI{E Pipines) (BER) RIIEH - LU

#Zlquaziofi%HR Pipines) (&8 H3IBERETIERE -

Pipelines

Experiments > NetAppXGB

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

Graph Run output Config

netapp-cloud-volu...

— |

describe V] data-prep

RN HFIESREREPECENRT FRHERE « Rt XEREBREREGEE « WNFIREREZ R



D Run name Status Duration Pipeline Version Recurring ..  Start time accuracy
D xgb_pipeline 2020-03-24 18-51-__. ] 0:08:43 View pipeline] - 3524/2020, 2:51:08 PM 0985
D xgb_pipaline 2020-03-18 13-31-_., & 0:08:14 [View pipalina] - 3M972020, 9:31:19 AM 0980
D xgb_pipeline 2020-03-18 12-56-... @ 0:08:11 [View pipeline] - 3M18/2020, 8:58:08 AM 0,990
D xgb_pipeline 2020-03-17 19-49-.., @ 0:08:03 [View pipeline] - 31712020, 34931 PM 11985
[0 xgb_pipeline 2020-03-17 18-34-.. @ 0:05:54 [View pipeling] - 3172020, 2:34:56 PM 11,580
D »gb_pipeline 2020-03-17 17-24-... & :04:45 [View pipeling] - 3MTI2020, 1:34:16 PM 0482
E »gb_pipeline 2020-03-17 17-01-... ] 0:085:25 [View pipeline] . 3M7/2020, 1:01:58 PM 0987
[0 =gb_plpeline 2020-03-16 16-47-... @ 0:06:08 [View pipeling] - 3116/2020, 12:47:49 01983
[ =xgb_pipeline 2020-03-16 13-57-... @ 0:05:18 [View pipeling] : 31612020, 9:57:03 AM 0,980

YR ITER SnapshotZ 5% ~ M EEE BN HITILERRISnapshotiE 43475 o

X netops-trainign-pipeline-with-netapp-volume-cloning-rtxdl-2910983943

~cloud- /]
netapp:coud-yol... Artifacts Input/Output Volumes Manifest Logs

Input aruract{s

L
Output parameters

data-prep ]
netapp-cloud-volume-snapshot- /netapp/.snapshot/kfp 20200324 185122
snapVolumeDetails

netapp-cloud-volume-snapshot- Inetapp/.snapshot/kfp_20200324_18512...
training_parquet_file

xgb-train @ Output artifacts

PRt BE R AR EMm « FITARERFLFIEAIIEE o ErIURBALUZRTESE « NTEFIR
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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

MLRun APIE#E N ZEHE FRFIAESZ SERITHEA « BHARMD - FIRGREHSERHIEA - @
HAN R EEH] o

e MLRunUI
Projects
NetApp default describe
wF Jobs B Artifacts o Jobs Bhrtliacts ¥ Jobs BArliIac{s

HMAEHEERITIFRFFEMFEERN -
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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

RIFMLRUNBYE LA HFTRENENES - A Mm (BETBMINENER) MoHEEEAPIERE - iR
IS ~ BRI EENEZRZRWA - ERNAHEFETHXEGHEEBFER - HMSBENEELIFABERE "MLRun
GitHub#@ug" o

ZRE Grafanaf&&Rik

HEBEFAAIEE 2% ~ BMZHEHERBITHE - ERTERFREEREWRE - TRAIER
Z{#1F1EIguazio TimezioFRMEH o EAIMUEES T IguazioZ 2 M HEEREINRAINTS
£k ~ UUGrafanat@ &8t A X E2IRER

A LAR PR (AT JsontE ZE B AR EHFRIGrafanas TH ~ MUBEREHERR ©

1. BEEEGrafanafRIS 2B EXTHIT « 28 F TIRFE TH -
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M| deploy-features-function.ipynb 21 hours ago

M| deploy-inference-functionipynb 21 hours ago
M| describedpynb a day ago
& describepy a day ago
Y: mirunpipe.yamil 19 hours ago

{:} Metops Predictions-Dashboard.json HE

. . . B Cpen
M| nuclio-inference-function.ipynb =P
Open With

(Y pip_install.sh
A pipelineipynb + Open in New Browser Tab
M| set_env-Exampleipynb # BRename
Ml set_envipynb % Delete
A snap_cvipynb < Cut
Y snap_cv.sh 0 Copy
[[] Duplicate

M| snapshotipynb

L % Download
M| training.ipynb -

B Shut Down Kernel

4. 1% THRTS) BERRHRGrafana ~ SABEAGBRK

Create

&% Dashboard
# Folder

Fit IFI‘I[_'JDI"I

S. ¥#—T TE{EFy [ ojson) FEZR ~ REBERURLAI TEAIEZR ( 'NetopsPredictions-Dashboard - json
) o BERIRG T LETREBRET
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prediction

B REAE

BRELAEEHE « BAXRF—YEFEEHAS - E2EEM - 5% cleanup.ipynb) A EREHKIE
EIBIHAE o
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