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Agenda

= NetApp Data Fabric

= NetApp All Flash

= All Flash FAS Series
= EF series
= SolidFire Series

= NetApp HCI
= NetApp AltaVault
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Magic Quadrant
Figure 1. Magic Quadrant for General-Purpose Disk Arrays
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The NetApp Data Fabric Ecosystem

Public Cloud
Object Store

Select

L L amazon

services

Microsoft Azure
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Public Cloud

Object Store

]

AltaVault

Integrated Common Data
Object Store  gqJidFire® Transport
Backup

AFF/FAS

E-/EF-Series
Object Store Object Store
| DataTiering Backup
CEPH |
——
E-Series Third-Party Storage
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The NetApp Data Fabric Ecosystem
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web services
_ Public Cloud
Public Cloud Object Store
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All-flash overview

NetApp’s robust portfolio of all-flash storage arrays provides your customers with the peak performance
and management tools they need to run enterprise applications
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EF-Series and
All-Flash E2800

Streamlined architecture
optimized for low-latency
workloads

= Big data analytics

= Bare metal applications

= Value-based buying decision

= |Lowest latency, highest
bandwidth in dense form
factor

G

Performance, robust data
management, shared general IT
= Mixed applications

= Test/dev use cases

= Virtual infrastructure

= Cloud-ready

All Flash FAS

For more details, visit the Accelerate Enterprise Applications with Flash binder on Field Portal.

9

SolidFire®
Scale-out, service-oriented flash
storage for innovative
architectures

= Cloudlike infrastructure

= Enterprise XaaS/service
providers

= Massive scalability and QoS
= Advanced virtualization
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AFF A-Series overview

= Fastest unified all-flash array

= 7M IOPS at 1ms latency within a cluster
= 850K IOPS with an HA pair (AFF A700/A700s)

= Best density with compact form factors
= 1PB effective in a 4U flash array
= 1PB effective in a 2U add-on shelf

= Different designs to fit any needs
= Modular design and compact design
= Internal SSDs and external shelves
= Different I/O expandability

= Extend flash benefits to MSB

Systems with
External SSDs

Systems with
Internal SSDs
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AFF A700
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AFF A-series: what's new

Increased performance
= 850k IOPS per HA pair: fastest unified AFA
= 2x the IOPS at half the latency for Oracle database than previous generation
= First to support both 40GbE and 32Gb FC connectivity
= As much as 40% improvement delivering best SAN performance for both FC and iSCSI

More powerful ONTAP 9.3

Simpler and more efficient
= Greater serviceability with AFF A700 modular design

= 10-minute setup, now includes SAP HANA
= Up to 30% increase in storage efficiency with expanded and enhanced deduplication

More flexible
= First to support multistream-write (MSW) SSDs: 42% increase in usable capacity combined with ADP

= Software encryption: NetApp® Volume Encryption (NVE)
= Massively scalable NAS container: NetApp ONTAP® FlexGroup
= Automatic data tiering between on premises and the cloud: FabricPool

11 © 2017 NetApp, Inc. All rights reserved



NetApp E-Series storage systems
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E2800**

1800TB
* 2U 12-drive shelf, 2U

24 drive shelf or 4U 60-
drive shelf

* 3 exp.-drive shelves

and 180 drives max.

» 8GB or 32GB cache
» 300K IOPS reads

* 10GBps reads

* 3.7GBps writes

* 4-12 host ports

384TB

e 2U

! e 120 SSDs
4800TB e 24GB or 96GB cache

! * 825K IOPS

| * 4U 60-drive shelf or - 12GBps reads
2U 24-drive shelf e 6 SGBpS writes

* 7 exp.-drive shelves '

|
[
: e 4-8 host ports
! 3800TB and 480 drives max. P
Ioc4U + 32GB or 128GB cache
|+ 384drives « 1M IOPS reads
I » 24GB or 96GB cache - 21GBps reads

* 825K IOPS

* 9GBps writes
* 12GBps reads * 4-12 host ports

* 6GBps writes + New faster host
* 4-8 host ports interfaces

1800TB

e 2U 24-drive shelf

* 120 SSDs max.

» 32GB or 128GB cache
* 1M IOPS reads

» 21GBps reads

* 9GBps writes

* 4-12 host ports

* New faster host

interfaces

* 100Gb NVMe over

fabric, 32Gb FC, 25Gb
iISCSI, 12GB SAS,
100Gb InfiniBand

Return
to TOC

*Shipping NetApp® E-Series platform capacities are based on 10TB NL-SAS HDDs.
**Shipping AFA or EF-Series platform capacities are based on 3.2TB SSDs for

EF560, 15.3TB SSDs for EF570, and 10GB NL-SAS for E2800 arrays

Note: See the Hardware Universe for a full listing of available drive types and capacities

D
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EF-Series solution focus areas
EF570 is ideal for big data analytics

Backup and
Recovery

Platforms
E2800, E5700

Market
$3B, 11% CAGR

@ VERITAS
COMMVAULT

Veeam

Video
Survelllance

Platforms
E2800, E5700

Market
$8B, 17% CAGR

Generec () BOSCH

Blue&3Coat r'a

AXISa éJB FirekEye

nnnnnnnnnnnn

Technical
Computing

Platforms
E2800, E5700, EF570

Market
$5.6B, 9.4% CAGR
(commercial)

lu-s-t-re- Sgi ZEE-F

File System

EEEEEEEEEEEEEEEEEEEEEEE

Aligned with E/EF-Series core strengths

Performance, value and reliability, simplicity

Big Data
Analytics

Platforms
E2800, EF5700, EF570

Market
$13B, 24% CAGR

splunk>

TERADATA ,
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SolidFire Scale Out

Add New Nodes to Scale Capacity and Performance

4 8 O 5 = 10TB effective capacity*
= 50,000 guaranteed IOPS

9 6 O 5 = 20TB effective capacity*
= 50,000 guaranteed IOPS

= 40TB effective capacity*
192 10 = 100,000 guaranteed IOPS

= 80TB effective capacity*
38410 = 100,000 guaranteed IOPS

Capacity

Adding 38410 nodes
scales performance Scale faster by

faster than capacity  adding 19210 nodes

Scale linearly by
adding 9605 nodes

Adding 4805 nodes
scales performance
faster than capacity

Start with four
9605 nodes

Performance

* SolidFire's Effective Capacity calculation accounts for Helix data protection, system overhead and global efficiencies including compression, deduplication and thin provisioning. SolidFire customers typically achieve an
effective capacity range of 5x to 10x the (usable) capacity depending on application workloads. The above capacity calculations show 5x efficiency gains
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Hyper Converged Infrastructure 1.0

What it Is today...

= Consisting of software-defined compute,
networking and storage

= Easier to manage; intuitive hypervisor-aware
storage

= Shared-core approach for low entry point

= Rapid response to the business via fewer
integration points

= Simple and rapid deployment and
management

= Pay-as-you-go expansion and economics

= One size fits all architecture
17 Il NetApp



NetApp HCI. Enterprise-Scale.

&

Guaranteed Performance Flexibility & Scale Automated Infrastructure
Deliver All Your Applications with Scale On Your Transform & Empower
Confidence Terms Your IT Operations

NetApp Data Fabric

Unleash the Power of Data to Achieve a New Competitive Advantage
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Deliver Predictable Performance
Eliminate Noisy Neighbors

Overall Utilization Increases Application not protected due to
N low Guaranteed Performance
Overview Event Log Alerts iSCSI Sessions FC Sessions Running Tas| Volume Performance m i n i m u m

Cluster Capacity Clu\ter Input/Output Cluster Health
® Total @ Read @ write Avg I/O Size
66.6 TB 3.4 TB Hardware Health
10l
Failed Drives n
396k 10PS
Block Storage 2.5T8/69.1 T8 Available Drives n
a Il ikt Input/Output
zedkiops Pending Nodes n
Metadata 155GB/3.5TB
| Hardware Alerts n 10 10PS
Provisioned 20TB/2.2PB
e 09:26:10 Capacity Health Current Average Peak
@ Total 7995 I0PS 13181I0PS 25100 IOPS
~ N Block Capacity Fullness Healthy
Cluster I t Throughput
usterinformation DIHIT ® Read 637410PS 10547 IOPS 20130 IOPS
. Block Capacity until Warning  43.8 TB
r - @ Total @ Read @ Writs ;
Cluster Name SF19210 ol T e e @ Write 1621 10PS 263510PS 5082 IOPS ,ou) 0ps
Storage IP (SVIP) 10.7.10.220 . Metadata Capacity Fullness Healthy
o Avg I/O Size 41k 4.1k 41k
SVIP VLAN Tag 0 Metadata Capacity until Full 3478
MVIP VLAN Tag 0 2c0/s
Node Count 4 - 5h19210 [-131:;5:1::45 11:16:14 11:18
o Cluster Security
Cluster 4k IOPS 400,000 1eu/s
ElementOS Version 9.1.0.38 ) Encryption at Rest Disabled
Volume Count 200 e
ISCST Sessions 221 LDAF Fnabled Throughput
Fibre Channel Sessions 0
96 MB/s
Cluster Efficiency Performance Utilization Provisioned IOPs
® performance Current Average Peak
84 MB/
O . 09X @ Total 32.7MBfs S54.0 MB/s 102.8 MB/s -
161%
1.92x ® Read 26.1 MB/s 43.2 MB/s 82.5 MB/s
121%
/\/\/\/\’\/\/\/\/\/\"\/\/\/\/\;T 49 80 @ Write 6.6 MB/s  10.8 MB/s 20.8 MB/s s
v ' . X .
81% Utilization 100.0% 104.3% 125.0%
@ Thin Provisioning 1.15x%
® De-Duplication 1.41x o
11:16:14 11:18
@ Compression 1.49x 49 . 8 1 X
Effective Capacity 66.2 TB g
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Deliver Predictable Performance
Eliminate Noisy Neighbors

Application protected due to
Min IOPS + 15,000 correct Guaranteed Performance
minimum

Overall Utilization Increases

dFire & Reporting # Management 7 Data Protection  { Users =& Cluster H SF-19210

Overview  Eventlog  Alerts  iSCSISessions  FC Sessions  Running Tasks  Volume Performance Max IOPS 20,000

Cluster Capacity Clu\ter Input/Output Cluster Health

66.6 TB 3.4 TB @ Total @ Read @ Write () Avg I/O Size Burst IOPS 25,000

Hardware Health

Failed Drives n
356k 10PS
Block Storage 2.5T8/69.1 T8 Available Drives n
a Il ikt Input/Output
zedkiops Pending Nodes n
Metadata 15.5GB/3.5TB 5
| . Hardware Alerts n 28096 10PS
Provisioned 20TB/2.2PB o~
' e : s 09:26:10 o Capacity Health Current Average Peak
5357 10PS
@ Total 20040 IOPS 20020 IOPS 24802 IOPS \ \V4
o N Block Capacity Fullness Healthy
Cluster Information Throughput ° Read 16046 I0PS 16015 I0PS 19871 IQPS
~ . Block Capacity until Warning  43.8 TB
Cluster Name SF-19210 @ Total @ Read @ Write @ write 2004 10PS 4005 10PS 4031 10PS oo ome
Storage IP (SVIP) 10.7.10.220 . Metadata Capacity Fullness Healthy
VTP VLA T2 5 o Avg I/O Size 4.1k 4.1k 4.1k
9 Metadata Capacity until Full 3478
MVIP VLAN Tag 0 268/=
0 10PS
Node Count 4 - SF19210 10:04:01 10:05:00 10:06:57 10: 07
o Cluster Security
Cluster 4k IOPS 400,000 1cers
ElementOS Version 9.1.0.38 ) Encryption at Rest Disabled
Volume Count 200 e
(SCST Sessions 221 LDAP Enabled Throughput
Fibre Channel Sessions 0
115 MB/s
Cluster Efficiency Performance Utilization Provisioned IOPs
Current  Average  Peak \
® performance B )
O 09X @ Total §2.1 MB/s 82.0 MB/s 101.6 MB/s 72 MB/s -\ T/ N
.
161%
Read 65.7 MB/s 65.6 MB/s 81.4 MB/s
1.92x U
L @ Write 16.4 MB/s 16.4 MB/s  20.2 MB/s 20 MBse
, 49.80
Bi% v - X Utilization 100.0% 100.1% 106.3%
@ Thin Provisioning 1.15x%
® De-Duplication Leix o ' ch\:c\mm 10:05:00 10:05:58 10:06:57 10:07
@ Compression 1.49x 4 1 X
.
0%
Effective Capacity 66.2TB 09:20:49 08:26:10
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Provide granular control at VM level

= Prevent any VM from impacting the performance of another

Without Control With Control (VVols)

© 2017 NetApp, Inc. All rights reserved. --- NETAPP CONFIDENTIAL --- “ NetApp



Independently Scale Compute & Storage
Mix and Match to Fit Your Needs

Small

Small

Medium

Medium

Medium

Medium

22 i NetApp



Compute Node Components

= Specifications per node

Medium

RU 1RU, half-width 1RU, half-width 1RU, half-width
CPU Intel 2620 - 2.1G Intel 2650 - 2.2G Intel 2695 - 2.1G
Boot Device 2 x 240GB MLC 2 X 240GB MLC 2 X 240GB MLC

Base
Networking

© 2017 NetApp, Inc. All rights reserved. --- NETAPP CONFIDENTIAL --- “ NEtApp




Storage Node Components

= Specifications per node

Medium

RU 1RU, half-width 1RU, half - width 1RU, half - width

Boot Device 1 x 240GB MLC 1 x 240GB MLC 1 x 240GB MLC

Base
Networking

6 x 480 GB

Effective Block
Capacity*

© 2017 NetApp, Inc. All rights reserved. --- NETAPP CONFIDENTIAL --- “ NEtApp
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Compute and storage scaled independently
By node

| Compute w/Hypervisor Flash Storage

Flash Storage Flash Storage

| Compute w/Hypervisor | Compute w/Hypervisor

Flash Storage Compute w/ Hypervisor
Flash Storage Compute w/Hypervisor

PERFORMANCE CAPACITY

© 2017 NetApp, Inc. All rights reserved. --- NETAPP CONFIDENTIAL --- " NetApp



Open storage model

Flexibility to integrate external compute systems with NetApp HCI storage targets

Contamer
Volumes
. VMware
7 VVols
OpenStack
Volumes

® KVM
Volumes
SESP== R Other Compute D D
ED-DDE Platforms NetApp® HCI

Il NetApp



Day 0: get up and running in 30 minutes

Intuitive deployment engine reduces 400+ inputs < 30

Initializing Configuring

© 2017 NetApp, Inc. All rights reserved. --- NETAPP CONFIDENTIAL ---



Day 1+: simplified management

Comprehensive set of robust APIs

Interfaces
Application Program

Interface (API)

Custom
Integrations

Plug-Ins

© 2017 NetApp, Inc. All rights reserved. --- NETAPP CONFIDENTIAL ---



NetApp AltaVault



Backup and archive are the first workloads to move to the cloud

For which of the following purposes does/did your organization use
cloud infrastructure services?

Data backup and archive 46%

Disaster recovery

Run internal production applications

Pimary storage for files

Run internally/externally-facing web servers (i.e., basic HTTP server)
Test and development

Business intelligence/analytics

Use for high performance and/or scientific computing applications that
require a lot of CPU and/or storage resources

Use as temporary compute resources for time-limited projects

Application bursting (i.e., scaling internal applications by extending them
to cloud-based compute resources)

Additional resource to accommodate spikes in workload

N=319, multiple responses accepted
Source: ESG Research Report, 2016 IT Spending Intentions Survey, February 2016

© 2017 NetApp, Inc. All rights reserved. --- NETAPP CONFIDENTIAL ---

36%
31%

30%
e Y2309

29%

29%

26%

26%

25%

19%
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NetApp AltaVault cloud-integrated storage

m KVM ‘ Azure
AVA m VMware AVA .

AVA |1| 7

NetApp AltaVault enables customers to securely back up data to any cloud at up to
90% lower cost compared with on-premises solutions. AltaVault gives customers
the power to tap into cloud economics while preserving investments in existing
backup infrastructure and meeting backup and recovery SLAs.

STORAGE m
MAGAZINE 7 e B . y Awas
bR Vear e VARG, _ Coffifing

cLoup sTorAGe / B
* 2015 *
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AltaVault Ecosystem

Primary
Storage

Acronis Backup
Amanda Network Backup
Arcserve

BridgeHead MEDITECH
CA Cloud Storage for
System z

Catalogic DPX
Commvault (formerly
Simpana)

Commvault IntelliSnap for
NetApp

Dell NetVault & vRanger
EMC NetWorker

HP Data Protector

IBM Spectrum Protect
Microsoft SQL Server
NEC NIAS

OpenStack Cinder NFS
Backup Driver

Oracle RMAN

Quest SQL Litespeed
Veeam

Veritas Backup Exec,
Enterprise Vault &
NetBackup

Seamlessly

integrates into

© 2017 NetApp, Inc. All rights reserved.

existing
infrastructure

compresses, and

NetApp® AltavVault™
Cloud-Integrated Storage :

Caches recent
backups locally,
vaults everything to
the cloud

Deduplicates,

encrypts

--- NETAPP CONFIDENTIAL ---

— Public Cloud

Amazon Glacier, S3,
S3-1A & GovCloud °
AT&T Synaptic
Storage as a Service
Google Cloud
Storage Standard & °
Nearline

IBM SoftLayer Object
Storage

Internet Initiative
Japan

Microsoft Azure Hot
Blob, Cool Blob and
Archive Blob;
GovCloud

Oracle Storage Cloud
Service

Orange Cloud for
Business

Outscale

Rackspace
Swisscom

Telefonica

TELUS

Verizon

Stores data in the

public or private
cloud of choice

Private Cloud

NetApp StorageGRID®
Webscale

Cloudian HyperStore
EMC Atmos

Engage HealthCloud
ObjectStore

IBM Cleversafe
OpenStack Swift
Scality RING

i NetApp



Backup Modernization

COMMVAULT' N
— (VEEAM

Hewlett Packard
Enterprise

VERITAS

VTL/PBBA
AltaVault™

Backup Server

Cold Storage Target

File store
AltaVault

How customers use AltaVault physical and virtual appliances

Adding Cloud-Integrated Backup

COMMVAULT' N
— (VEEAM

Hewlett Packard
Enterprise

Backup Server

AltaVault

Archival Storage Target

5 sl —
AltaVault
—

— Archive or DB Server
File Store




ises Workloa

Cloud can help with disaster recovery as well

Hewlett Packard
Enterprise

VE

Hewlett Packard
Enterprise
AVA VERITAS
Cloud-Based Storage Cloud-Based Backup Server
Appliance
COMMVAULT &
—
Hewlett Packard
Enterprise
VE

© 2017 NetApp, Inc. All rights reserved
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COMMVAULT &
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Cloud-Integrated Storage

Hewlett Packard
Enterprise
Appliance

VERITAS B |
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= NetApp Data Fabric

= NetApp All Flash Portfolio
= AFF - All Flash FAS
= EF Series
= SolidFire

= NetApp HCI
= NetApp AltaVault
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