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I’Ia:sllMeIﬁory :
Presentation Goals

A Acknowledge
A Benefits and challenges of SSD for client computing

A Raise awareness
A Storage pairing and caching options
A Motivate discussion
A To characterize endser value for caching

A Introduce
A Dataplex OF OKS a2Fi¢6l NS LINE RdzO
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Flaé,nMezﬁory -
End User Benefits

A2S 1y26 {{5 0SYSTAlGAa N
A Instant power on
A Faster application launch
A Improved system responsiveness

30% - L

25%

Most consumers willing to
20% spend $$ to get SSD benefits
. ...to a point
o For $150, consumers can
% - . only afford 64GB SSD ...

Less than 350 3$51-8100 §$101-$150 $151-5%200 Greaterthan Would not
3200 upgrade
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FlasllMemo : : :
TheCapacity|PriceDilemma

EDDG B-1TB,
17%

250GB - 499GB,
24%

Greater than 1TE,

70% of PC consumer
use > 100GB capacn

100GB - 248GB, __—

2904, Less man 100GE,

Source:Alphawise Morgan Stanley Research
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FlashMem - i
=" Ppaijred Storage Bridges the Gap

Hybrid HDD
AAll-in-one

ATyp. 4GB cache
ARead-cache

Pa|r|ng | Boot / Dual Drive

AC:\. 80GB SSD for boot

Optlons ; y /  AD:\ Large HDD for data

Host-based Cache
AOne drive exposed to user
ATyp. 16-32GB cache
ARead/Write-cache
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FIaé]lMetﬁory : : :
o © - Eyaluation Criteria

Ease of Use
Alnstallation

ADisk Management Hybrid HDD

AAll-in-one

ATyp. 4GB cache
Performance ARead-cache
ARead Performance

AWrite Performance

F’Eiifif]Q] | B Boot / Dual Drive

AC:\. 80GB SSD for boot

O ptlons ' AD:\ Large HDD for data

User Experience
ABoot

AApplication Launch Host-based Cache

AOne drive exposed to user
ATyp. 16-32GB cache

Efficiency ARead/Write-cache

ANAND Utilization
A$ / Performance
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FlashMemory

SUMMIT

A Raw Disk Benchmarks

A Sequential & Random Read/Write
Performance

A ExamplesiOMeter, CrystalMark

A Synthetic Benchmarks

A Special programs to impose speci
workloads

A Code fragments to mimic the work
performed by real applications

A Useful for isolating the performanc
of certain parts of the hardware

A Examples:SYSMarkPCMark

Performance Benchmarks

Notes

Aazal
comprehend Paired Storage
configurations

A Size of boot drive or cache can
dramatically affect results

and best results achieved when
SSD and cache are pre
conditioned

0 SYOKYIl NJ a

fic A Dualdrive results can be
artificially good since benchmark
workloads are typically small
A For caching solutions, repeatabls
e
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Rash ey
Performance Benchmarks

A Boot Performance
Ad/lt Ss6ySIt 22NIR {e8adsvs
A Example: Velocity

A Application Testing
A Complete applications that a user typically runs
A Performance results should correlate with user experience
A Highly dependent on user profile and workload
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I’Ia;sIlMeIﬁory :
=exrma © | Jser Profiles

Casual User Professional Power User Enthusiasts

rovicaions K= IERRS IIERESHLY | Ps [R]S il

- Capacity 500GB - Capacity 320GB - Capacity 1TB+ - Capacity 2TB+

Workload - Writes 10 GB/day | - Writes 15 GB/day - Writes 20 GB/day | - Writes 20 GB/day

With the right combination ofCapacityand Performance
caching can deliver SSIBvel performance

Ideal Cache
capacity 16GB 16 - 32GB 32GB+ 64GB
(not SSD size)
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HashMex
=2 EFFICIENCY & COST

A Valuable (expensive) SSD bits actively used for performance a
power savingssoccasional speednproved storage
A Why store entire OS in valuable SSD bits ?

3 _ Caching is more efficient,
A Cost Effectiveness no matter how you slice it!

Momentus  Dataplex Agility3
XT Cache SSD

Price (Amazon / Aug 6, 2011) $ 8921 $ 8999 | $ 21520 f $ 198.99
Capacity (GB) 1000 250 1000 (60)

120

Performance (MB/s, PCMark HDD) 37.62 42.45 134.47 146.37
Price/GB $ 009 $ 036 | $ 0221 $ 1.66
Price-Performance-per-GB $ 237 $ 848 | % 1601 $ 11.33
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IntroducingDataplex

A Dataplexis an intelligent, adaptive storage manager
A Hostbased cache policy manager
A Any Intel or AMD chipset/processor running Windows 7
A Works with any HDD and any SSD (n8ATAPCIg
A All SATA modes supported (IDE, AHCI, RAID)
A Simple installation, no BIOS integration

SSD Performance with HDD capacity D
é and NOLIMITS st

HIGH-PERFORMANCE
SSD CACHE
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I’Iaé,llMeIﬁory
= - Cache Form Factors & Interconnects
A Dataplexcache software supports the following:
AHDD + Standald ®p ¢ { {5 YV{! ¢! 0
A HDD 4mSAT/SSD (SATA) On any Win7 system,

A HDD+ PClemini-card SSOPCI@ AMD or Intel chipset
A HDD + fulkizedPCleSSD cardPClé

Dataplex Dataplex Dataplex Dataplex

SATA PCle
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FIaé]lMeIﬁory

===z PCMarkvVantage HDD Suit@v. of rera
alkvantage UIl@&\qg. of iterations 2, 3, 4)
30000
28071
27454
25198 25354
25000 Intel Z68 System AMD System
Gigabyte Z68XUD4-B3 23239 Asus Crosshair IV Extreme
Intel Corei5-2300 AMD Phenomil X6 1100T
4GB DDR3 21246 4GB DDR3
WD 500GB 7200RPM Hitachi 320GB 7200RPM
20000 Win7 Ult. 64bit Win7 Ult. 64bit
15000
10000
7892
5258 5609
5000 3737
0
HDD Hybrid HDD Intel SRT Dataplex Intel SRT Dataplex HDD Hybrid HDD Dataplex Dataplex
\7200 RPM Seagate MXT  Intel 311 Intel 311 OCZ Agility 3 0OCz Agilityj \7200 RPM  Seagate MXT  Intel 311 0oCz Agility3j
Y Y
Intel System AMD System
(Gigabytez68XUD4B3) (ASUS Crosshair Bktreme)
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I’Iaé,llMeljﬁory
Summary

A SSD performance is compelling

A Cachings the mostefficient use of SSD technologyiteprove
overall PC system (runtime & bog@grformance

A Dataplexcache software delivers
A Affordable SSevel Performance D
A across the entire HDDapacity
A on AnyPC platform, DATAPLEX.
A with your Choiceof SSD an#iDD R ArOr ANC:
A Completesolution, no eneuser burden 'SSD CACHE
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UNDERSTANDING PAIRED STORAGE

For more information, contact:
David Lin
NVELO, Inc.
email: dave@nvelo.com
phone: 650.492.5791
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