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Machine Learning WorkFlows(Al 157)
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Technigues that enable
computers to mimic human
intelligence.
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Goodbye Hadoop, hello Auto ML
AutoML % EFR AR S ERD

Your Business Logic Innovate

Any Containerized Microservice
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A Consume
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Data HDFS HBase -~ Managed Storage
O and Databases
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E-Series FlexPod
St rageGRID*

HCI Al Cloud Vol : ONTAP
ONTAP Select oud Volumes — : & | E-Series Al FlexPOD Al Cloud Volumes StorageGRID Cloud Volumes HCI Al ONTAP Select
ETL Data prep  ourae aioos XGBoost | Model Serving
E.g. buying probability T~
Product, Store, |:> — A =T E.g.
Customer Tables * e N % Model = Customer
\ " ID
Stream / _, " [\\7
’ . APl
Transactions, P e \ . \ TensorFlow G—
Location Updates embedding
. Learned E.o. T
Scrape Derived g. lop
Envi t Features Products
nvironmen ; Base Features
(e.g. weather) Features Logs/telemetry

NVIDIA DGX Kubernetes NGC Containers RAPIDS

- ML Functions @ - Feature/Model Store — - Real-time Features
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Example for an ONTAP Al environment

Picture source: NVIDIA POD reference architecture (with NetApp HCI added)
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GPU compute node(s)
For high-performance
compute workloads

Storage node(s)
For high-performance
data storage

Management node(s)
Used for cluster management

Provisioning node
Orchestrates the initial setup
of the cluster

-
Deploy A 4

Kubeflow

Deploy additional services

Deploy basic services

Deploy @

TRIDENT

Deploy on compute node(s)

Deploy on management node(s)

Provision compute node(s)

Prepare management node(s)

Prepare provisioning node

Initial infrastructure provisioning

sdpdao(
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E{a] 3 FH Containers?

Cost Savings

Modernizing Apps

Cloud-native Apps
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=

Containers are There are no Consuming
ephemeral — real stateless storage should
data is not applications be easy

Data persistence requirements in the enterprise
have not changed
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NetApp Al Control Plane pata

Scientist
Full-stack Al data and workload management

Data Data
Scientist Engineer

Data
Scientist

o o 4 D
1) On-demand Jupyter Workspaces SN N
Jupyter Jupyter
2) BEMLEEAER - B5lIIAIEE TUER N
1 Web-based Workspace Web-based Workspace

e A\ 4
3) T {7 R G o ARS8 »

)Fg )B\flcl:[’i_g Kubeflow  kubernetes  TpipENT

= Choice of any compute and/or cloud
= Cross-site Data Scientist collaboration

4) PEERRAZE ]

= Full dataset to model traceability o

= Seamlessly switch between model versions NetApp Data Fabric
for dev/test, A/B testing, etc.
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Integrate heterogeneous data sources; centrally orchestrated
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NFS NFS — EFS SMB SMB

NFS Server  Azure NetApp Cloud Volumes  AWS EFS SMB Server  Azure NetApp

Files (NFS) Service (NFS) Files (SMB)
aws < E ol
T Qﬂ ONTAP '-) —
AWS S3 StorageGRID IBM Cloud ONTAP S3  Google Cloud  Azure Blob

Object Storage Storage Storage

NetApp Cloud Sync

Orchestration
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Data and workloads are available whenever and wherever they are needed

£ »w

kubernetes Kubeflow

: =====

TRIDENT

E »

kubernetes Kubeflow

ANSIBLE

TRIDENT

NetApp SnapMirror®
StorageGRID
Cloud Sync / SnapMirror
Dev/Test or burst in cloud

Snapshot copies StorageGRID Snapshot copies

NetAp p® Data Fab r | C Dataset/modilnxalet;ssitc:rr:; Cold data tiering Dataset/mA(;getle/gggg versions

Data lake

Edge Core Cloud
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Addressing design, deployment and operations bottlenecks

DESIGN DEPLOYMENT MULTIPLE POINTS
GUESSWORK COMPLEXITY OF SUPPORT

o
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FULL RACK FULL RACK

NetApp Al Family

Start small, scale big

HALF RACK HALF RACK HALF RACK

1x DGX-1 2x DGX-1 4x DGX-1 9x DGX-1 3x DGX-2

1x AFF A220 1x AFF A300 1x AFF A700 1x AFF A800 1x AFF A800
1x 5624Q 2x 5624Q 2x 5624Q 2x 3232C 2x 3232C

18

FLEXPOD Al

1x UCS 480 ML M5
1x UCS 5108

1x AFF A800

2x 9336C

2X 6454 FI
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Value to Kubernetes Admins

* Native integration with
Kubernetes and CSI

« Manage persistence via
standard K8s interface

Value to Storage Admins

* Automated, self-provisioning

« Control without
micromanaging

* Persistent storage with data
management capabilities

19 © 2020 NetApp, Inc. All rights reserved.

Wide Range of Enterprise Application Workloads
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0 Lift and Big Data Cloud-
% Blevielps Shift Analytics Jeitlezis native
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% Kubernetes Docker Administration

C

s Trident

% Snapshots, Clones, Replication, QoS

0

Q . . Element

{c(:_ ONTAP SANtricity & HCI CVS
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On-Premises, Private and Public Cloud
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Common DIY method . A
CLI Manually Provision (Minutes) Jpyter
Data Web-based Workspace
Scientist
CLI Copy Data to Workspace (Hours to Days) Pull from Cloud (Slow) .

NetApp Al Control Plane

o o Jupyter L]
oS Provision (seconds)
Data Kubeflow .,
Scientist

Web-based Workspace Dataset/Model
Versions

Return Access URL (seconds) Cloud-connected Data Fabric
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Resources

Videos:
 QOverview: NetApp Al Control Plane video
« Demo: Provision a Jupyter Workspace with NetApp Al Control Plane

Blog Posts:

« Qverview: How to Effectively Integrate Data Management into Your MLOps Processes with NetApp Al Control
Plane

« Technical How-to: AI/ML/DL Dataset and Model Versioning from Within a Jupyter Notekaok

Solution Brief: NetApp Al Control Plane solution brief

Technical Paper: NetApp Al Control Plane technical report

On-demand Webcast: Al Control Plane: Full Stack Al Data Managemeifii@bappbeidnleid

22 © 2020 NetApp, Inc. All rights reserved. — NETAPP CONFIDENTIAL — n NetApp


https://tv.netapp.com/detail/video/6144611703001/build-your-mlops-pipeline-with-netapp?autoStart=true&q=MLOPS
https://youtu.be/gfr_sO27Rvo
https://blog.netapp.com/ai-control-plane
https://blog.netapp.com/ai-control-plane
https://netapp.io/2020/04/03/ai-ml-dl-dataset-in-jupyter/
https://www.netapp.com/us/media/sb-4055.pdf
https://www.netapp.com/us/media/tr-4798.pdf
https://www.nvidia.com/en-us/gtc/session-catalog/?search=S22549
http://www.netapp.com/ai
http://www.netapp.com/ai
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NetApp HCI for VDI

Addressing unpredictable and widely varying user workloads in a complicated VDI environment
can require painful re-architecting. Introducing new workloads might rob resources from
existing workloads, leaving users unhappy.

2] 20 seadl

Task workers and kicsk users Knowledge workers Power Users

Consolidation, ol . Intensive compute
am Vindows 10 e Hance. VM

density, cost, VM

NetApp®* HCI H400C MNetApp HCI HB10C NetApp HCI HB15C
{no GPU) with NVIDIA M10 with NVIDIA T4

All classes of users need access to deeper compute and display-intensive content

A better approach to infrastructure for VDI is needed.

© 2020 NetApp, Inc. JRIERTH - “ NetApp



NetApp HCI and VDI

Predictable repeatable scale of compute or storage

Why NetApp HCI for VDI ?

Small incremental scale
versus POD-based approach

Scale on your terms

n
Dictate performance I — e — l

Simple management,[j - L — l
t ti d

automation rea yq - n — l

I

Granular performance controls
for workload isolation

=]

User workloads are impossible to predict

Users’ behaviors, different day
different behaviors

Control the unknown

nml-:| nmlm|nmlm|nmlm| gmlm|

Desktop and apps initial and Meet challenges
changing reqguirements head on

Assessment helps to get close
but doesn’t always predict
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A VDI Solution Built to Meet Your Needs

Start Small - Expand - Extend

410C and 615C

Nodes NetA HCI
X S e =
NVIDIA. NVIDIA. ;) TR o o |
Tesla T4 Tesla M10 ] = Start Small and Grow
610C Nodes
615C Nodes

I-I'I [

Lx p==

)

[ = Fn -

= ads

i i

[k = M- —
@mware ; NSX
vRealize Suite
©@®O0

) StorageGRID’
\ Element
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HE Microsoft
B Azure

An HCI Solution Built for the Data Center aws O

Consolidate — Simplify — Deliver Google Cloud

410C and 615C

Nodes NetADD HCI

NVIDIA. NVIDIA.

Tesla T4 Tesla M10
610C Nodes

ORACLE’

L EE = Start Small and Grow
SQL Server

615C Nodes

= Add workloads

i

= Control and guarantee

performance
NSX | o
VRealize Suite - EXtend EXIStIng
*® O application

= Meet new expectations
and business
requirements without
Elastic compute and storage environment that will grow creating a new

with you and not create silos. environment
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1. Independent Scale: Maximize resources and minimize hypervisor
tax. Grow IT based on business needs, not architectural deficiencies.

2. Workload Consolidation: No more silos, No more unnatural
workload constraints. More VMs per dollar. More secure data. Better
QoS, dedicated performance and guaranteed service levels.

3. Open Hybrid Multicloud: No cloud lock-in. Consistent IT
Sev en consumption across public cloud, private cloud and on-premises.

ReaS O n S 4. Guaranteed Efficiency: The industry’s most effective storage

efficiency guarantee with no impact to system performance.
Why NetApp

5. End-to-End Automation: Zero learning curve. Use VMware
H C I deployment and management tools that you already know. And don'’t
waste time and money on additional proprietary software.

6. Simplicity: Easily support your virtualized environment as is. NetApp
HCI is transparent and does not require changes to policies or
procedures.

7. Proactive Protection: Monitor, troubleshoot and optimize your entire
infrastructure with NetApp Cloud Insights. Prevent issues early and

accelerate resolution with NetApp Active 1Q.
© 2020 NetApp, Inc. JRIERTH - pp Q " NetApp
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