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Teqile’s Evolution into Flash Architecture

HYBRID ALL FLASH MULTI-TIERED FLASH

Single Layer of Flash = Multi-Tiered Architecture
- Fast & Dense Flash
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= Multi-Layer Architecture

- E::zﬂ %Pli’sekrformance = High IOPs - Fast Flash for Performance
- Disk for Capacity = Consistent Low Latency H'_hDIg];e Flash for Capacity
_ _ = Hig s

" High IOPs = Higher $/GB = Better Latency than Hybrid

= |Lower $/GB = |ower $/GB
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Enterprise Architecture - Future Proofed

As technology evolves...
Hybrid All-Flash Multi-Tiered Flash Future

Fast SSD Fast SSD Fast SSD

4 4 4

Capacity Dense HDD Dense SSD

s Layer +

...you must integrate new models to stay relevant
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Marrying enterprise data services “itegile
with best-of-breed flash

All-Flash & Multi-Protocol Superior
Hybrid Support Data Reduction

Scale up in performance AND capacity to Native support for block AND file protocols Inline compression AND
accommodate your future needs (iSCSI, FC, NFS, CIFS/SMB 3.0) deduplication
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Simple Enterprise Affordable
Administration Resiliency Disaster Recovery
Intuitive web Ul, app integration AND Fully redundant hardware AND Replicate between all-flash AND
cloud analytics active/active controllers hybrid configurations
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This Allows Customers To Achieve...

Workload Consolidation
* Application - Performance and capacity optimization
* Compute & Virtualization - Moore’s Law and hypervisor density
» Storage - Platform that grows flexibly as needs arise

Cloud Scale

* Private Cloud - Security and Control
* Data Analytics - Store, Access, Analyze, Value
e Architecture - Scalable, Flexible, Future-Proofed

Cost Reduction
* Acquisition and Operational — Justify long-term strategy premium
* Footprint Reduction — Data reduction, high density media (flash, CPUs, memory)
* Dense flash delivers increased performance, while reducing cost
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Real World Considerations
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Move to the Cloud or
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Else...

The Private Cloud Datacenter

Stall or eliminate moving apps to the public cloud
Private cloud datacenters achieve similar cost structures

Eliminate public cloud security, control and performance
concerns

Highly dense, multi-tiered storage enables:

* Mixed Workload Consolidation
* Increases server CPU utilization
* Reduces servers and application licensing costs
* Reducing overall datacenter TCO, not just storage!



Public Cloud Structures = Hidden Cost

Amazon

US West EBS Provisioned IOPS (SSD) volumes
$0.125 per GB-month of provisioned storage
$0.065 per provisioned IOPS-month

T10KHD-300

Flash Memory
Santa Clara, (

$877,500 (w/3YR 4HR) Street Price

Leased at 3% interest with 10% Residual Value
180,000 IOPS, 300TB Usable

900TB Effective @ 3:1 (grow to 90% utilized at M36)

$3,000,000
$2,500,000 $2,403,825
$2,000,000
W EBS - Linear
51,500,000 $1,239,068 .
’ ’ EBS - Exponential
$1,055,705 P
$1,000,000 ® HD Lease
$500,000 I:
$0 ‘

EBS - Linear EBS - Exponential HD Lease

$140,000

$120,000

$100,000

$80,000

$60,000

540,000

$20,000

S0

“:tegile

Monthly Expense

“===EBS - Linear
EBS - Exponential

“==HD Lease
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Source: https://aws.amazon.com/ebs/pricing/



Setting the Stage:
4 Year Storage TCO Tells the Story
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4-year Cost/TB for Capacity Disk & NAND Flash
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Projection 2015-2020 of Capacity Disk & Scale-out Capacity NAND Flash
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@ 4-year Cost/TB SSD includes Packaging, Power, Cooling, Maintenance, Space, SSD Data Reduction & Sharing
)= 4-Year Cost/TB Capacity Disk includes Packaging, Power, Cooling, Maintenance, Space & Disk Data Sharing
@wiw Ratio Effective Price HDD Disk:NAND Flash
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Source: © Wikibon 2015. 4-Year Cost/TB Magnetic Disk & SSD, including Packaging, Power, Maintenance, Space, Data Reduction & Data Sharing

NAND Flash

Ratio Effective Price HDD Disk
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Tegile’'s Data Services In Action

Space Usage Pool Name:  Poolt Pool Size: 42.25TB m

V- N
4
43.65TB 2283 TB | 7.66 TB
34F’igETB Original Data After Compression After Deduplication
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Operational Cost Savings of Flash
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= Simpler Administration: 48% Savings
" | ess Power: /6% Savings
" [ ess Space: 63% Savings

= | ess Maintenance: 16% Savings

" ROI: 5.4 Months to Justify Cost Premium vs. Traditional Arrays

Gartner
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Flash vs. Traditional Storage TCO Comparison

Cost Structure 12 Month TCO
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Customer Use Case
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ManTech

International Corporation

Department of Defense Cyber Range
Cyber Warfare Simulation

Customer

» ManTech International Corporation
= Cyber Range Business Unit
= Hosts Secure Cyber Warfare
Simulation Platforms for DoD

Challenges

= DoD cyber ranges using legacy hardware
architecture to service big data

» Limited in scale and recomposing VMs

» ManTech tasked to build a container-based
platform using DoD’s existing apps and
processes
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ManTech

International Corporation

Solution — Tegile and CypherPath
Software-Defined Infrastructure Containers

Tegile
* Flash storage increases performance 5x
» Decreases latency 10x with dense NAND flash Container 1 . ,
o 0 : : : ontainer ontainer
80% hardware savings with data reduction Web > Apps Apps
UI E V.nNet:vsc;rks ) Networks
irtual Storage Virtual Storage
CypherPath Infrastructure Configs Conflgs
» Secure Virtual Infrastructure Containers
= Secure isolation to deliver IT infrastructure
» Rapidly deploy new services dynamically ,,'3}5; ‘
Cypherpath

Solution
= DoD can rapidly build and deploy ranges in

= DoD now deploys 3000+ systems/minute
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Results for the DoD

Virtual Container Platform

* Delivers an IT infrastructure on-demand

* Enables any machines, networks, apps,
storage and app containers to be spun up
in real-time

» Reduces OPEX while increasing
performance to respond to cyber range
requests in real-time

 Dense NAND Flash = Enabler

Flash Memory Summit 2016
Santa Clara, CA

B S747Eg OF

&

LI
N
S748I

Cypherpath’

\

“:tegile

\
|

299 ManTech

International Corporation
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