Tiering at the speed of your data™
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“Fuzing” Flash & HDDs into Virtual Hybrid Volumes
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Storage Challenges

- Performance requirements continue to increase

- Flash is still expensive

- Diverse applications have different workloads
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Hybrid Storage

- Storage Systems with blend of high speed and low speed
media tiers
- Typically Flash and HDD
- Can Be Flash/Flash

- 2 Techniques for moving data to the fast tier
- Caching — Makes copy of data
- Tiering (Automated Data Movement) — Flash is primary storage

- Tiering provides abillity to create Virtual Volumes
- Simple to manage
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Hybrid Storage - “Fuzing”’ Flash and HDD

Hard

Drives

r 2 4 R

Flash is Primary ata movement
Storage should be
automated!

\ Y,
c Block | I
U SR ock leve

Data should be S SN e T tiering
promoted to Tier 0 Single Virtual Hyb increases
in real time Flash capacity is additive to the capacity of the ..

efficiency

\ volume j

Cost Points of HDD Solutions
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Tiered Virtual Volume Advanced Feature - Pinning

Mame Date Type Size Length
|®| hard drive 2.24.85 lo...  3/14/2012 3:55 PM Video Clip 2,691,131 KB 00:00:40
|| hard drive 2.24.85 ln. 3042012 3:55 PM Video Clip 4147511 KB 00:01:51
B Intel § Play Heo Clip 1,051,808 KB 00:00:24
|E| Mons Add to Windows Media Player list teo Clip 667,044 KB 00:00:23
B Mons) ﬂ b findows Media A... 53,845 KB 00:03:03
|B| S5D G &  Move to Dropbox ndows Live Mo... 24 KB
Open with 3
Share with 3
QO Morton 360 »
ﬁ TortoiseSVN 3
& WinZip 3
Restore previous versions
Sendto 3
State: & Frame height: 1080 Dat
Length: 0 Cut Rating: 3.8 T4 14 L5 15 D

Copy

Create shortcut

Delete

Rename

Open file location

@ PromoteFile »
r @ DemoteFile »

5 minutes
30 minutes
1 hour

6 hours

1 day

1 week

forever

Address

- Users can “pin” a file to
either SSD or HDD

- On Demand or scheduled

- Abllity to move or move
and lock to either tier
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Economics of SSD Caching

Webscale Caching Benefits vs. All Flash

Performance

Performance

Price Gap
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Performance

Economics of Tiering #1

Retains SSD Native Performance for Majority of
Applications

™

FuzeDrive
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Economics of Tiering #2

SSD Capacity is Additive - Increased Active Data Coverage
< 20% SSD 20-30% SSD  50% SSD 100% SSD
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Performance

Economics of Flash -> Flash Tiering

Hybrid Volumes Can Be Comprised of Any High
Speed/Low Speed Media

A

Hybrid SLC/MLC Volume O
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Performance/Dollar

Hybrid Virtual Volumes Provide The
Highest Performance Per Dollar

FlashMemory

Performance/Dollar

All HDD

All SSD
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Virtual Tiered Storage

A + SSD is Primary Storage
e Tunable Per Application Needs

4 - Real Time Automated Tiering
» Set and Forget Intelligence

¥ " Best Performance Per Dollar
AL * Solution Cost Near HDD Solution
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Enmotus — What We Do

Enmotus develops FuzeDrive™
Intelligent hybrid storage software that
enables you to build hybrid storage solutions
with commodity hardware by “Fuzing’
different classes of storage and creating fully
automated virtual hybrid storage.
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Thank You
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