Solid State Hybrid

Improving the User Experience

Joe Wach

®

Seagate @



Congratulations: 30 Years! im

“Vldeo K|IIed The Radlo Star” | Y

Seagate @



Radio: Then and Now

1981 2011

AM
.

AM

FM



http://www.softwareforeducation.com/wikileki/index.php?title=File:Modulation-AM-FM.gif�
http://www.google.com/imgres?imgurl=http://www.thesundaysaints.com/images/itunes_logo.jpg&imgrefurl=http://www.thesundaysaints.com/?paged=2&usg=__BjZHldAaS-OYzlTX82hHUTSnQFU=&h=257&w=800&sz=13&hl=en&start=2&zoom=1&um=1&itbs=1&tbnid=D4MOeDRwS2B_6M:&tbnh=46&tbnw=143&prev=/search?q=itunes+logo&um=1&hl=en&biw=1260&bih=620&tbm=isch&ei=2dA6TtzZEuGmsAKQ6-0I�
http://www.google.com/imgres?imgurl=http://blogs.ajc.com/radio-tv-talk/files/2011/07/pandora_logo.jpg&imgrefurl=http://blogs.ajc.com/radio-tv-talk/2011/07/29/pandora-about-as-big-as-q100-hot-107-9-among-younger-listeners/&usg=__5C4diUPQNNtkhPTJ4XMWVBKXOSI=&h=150&w=152&sz=7&hl=en&start=7&zoom=1&itbs=1&tbnid=mwFPdje00UUzhM:&tbnh=95&tbnw=96&prev=/search?q=pandora+logo&hl=en&biw=1260&bih=618&gbv=2&tbm=isch&ei=7tA5TrPnPMWPsQL3m8gC�
http://www.google.com/imgres?imgurl=http://i757.photobucket.com/albums/xx214/atxbasser/logos/jango-logo.jpg&imgrefurl=http://www.indofinmusic.com/links/&usg=__uO5HS8fwlkI1kiviu1sNdggAiCI=&h=138&w=214&sz=10&hl=en&start=15&zoom=1&itbs=1&tbnid=1_Uy3XQzpfo14M:&tbnh=68&tbnw=106&prev=/search?q=jango+logo&hl=en&biw=1260&bih=618&gbv=2&tbm=isch&ei=BdE5TuDoJOyqsALJmbnzDw�
http://www.google.com/imgres?imgurl=http://www.gremmie.net/wp-content/uploads//sirius-xm-logo.jpg&imgrefurl=http://www.gremmie.net/all-encompassing-trip/all-encompassing-trip-xm-radio-broadcast/attachment/sirius-xm-logo&usg=__ZoQmtSGp1mdS_ogj0wtbtouyZO4=&h=300&w=300&sz=48&hl=en&start=10&zoom=1&itbs=1&tbnid=3DO5Ykg1vqKSxM:&tbnh=116&tbnw=116&prev=/search?q=xm+logo&hl=en&biw=1260&bih=618&gbv=2&tbm=isch&ei=J9E5TrTLCOfnsQL9pKUR�
http://www.google.com/imgres?imgurl=http://www.tech-faq.com/wp-content/uploads/images/hd-radio.jpg&imgrefurl=http://www.tech-faq.com/hd-radio.html&usg=__CxoVewvOdHSPS6MPwyqP3VkoFbo=&h=165&w=350&sz=20&hl=en&start=5&zoom=1&itbs=1&tbnid=Q59TCPgQiQxgiM:&tbnh=57&tbnw=120&prev=/search?q=HD+Radio&hl=en&sa=G&biw=1260&bih=618&gbv=2&tbm=isch&ei=1dE5TvioD4_HsQKZ6JwV�
http://www.google.com/imgres?imgurl=http://tinycomb.com/wp-content/uploads/2008/08/stumbleaudio-logo.jpg&imgrefurl=http://tinycomb.com/2008/08/31/stumbleaudio-supports-openid-releases-facebook-app/&usg=__X3C0dhVs0gfRPsTS6enqq3WCzRk=&h=123&w=121&sz=6&hl=en&start=1&zoom=0&itbs=1&tbnid=JK8qaybwifCgxM:&tbnh=89&tbnw=88&prev=/search?q=stumble+audio+logo&hl=en&biw=1260&bih=618&gbv=2&tbm=isch&ei=S9I5TrztHuaosQLc59Qt�
http://www.google.com/imgres?imgurl=http://cdn.appappeal.com/pictures/5304/logo.png&imgrefurl=http://www.appappeal.com/app/songza/&usg=__428UZZr1Kde6nxjVbwsFZZKZeGE=&h=90&w=90&sz=4&hl=en&start=9&zoom=1&itbs=1&tbnid=U-D0aOjJzueApM:&tbnh=78&tbnw=78&prev=/search?q=songza+logo&hl=en&biw=1260&bih=618&gbv=2&tbm=isch&ei=b9I5TvuPDKKQsQKx19HzDw�
http://www.google.com/imgres?imgurl=https://s3.amazonaws.com/uploads.uservoice.com/logo/subdomain/77489/original/logoMusicovery.png?1292489252&imgrefurl=https://musicovery.uservoice.com/forums/91677-general/suggestions/1388215-hi-any-chance-for-android-app-&usg=___a-I3AnPXQIAYVYeSw6bX5YsLl4=&h=53&w=150&sz=3&hl=en&start=9&zoom=1&itbs=1&tbnid=azN6rPMVQeqiYM:&tbnh=34&tbnw=96&prev=/search?q=musicovery+logo&hl=en&sa=G&biw=1260&bih=618&gbv=2&tbm=isch&ei=oNI5TrH3DoOysALepqH_Dw�
http://www.google.com/imgres?imgurl=http://cdn.modernman.com/wp-content/uploads/2011/03/grooveshark.jpg&imgrefurl=http://www.modernman.com/6-alternatives-for-streaming-free-music-online/musicovery-logo-jpg-scaled500/&usg=__q3_dAzR71OWiKtac3G3VflQz-Xk=&h=100&w=100&sz=9&hl=en&start=10&zoom=1&itbs=1&tbnid=CH1Rb4gPIL7woM:&tbnh=82&tbnw=82&prev=/search?q=musicovery+logo&hl=en&sa=G&biw=1260&bih=618&gbv=2&tbm=isch&ei=oNI5TrH3DoOysALepqH_Dw�
http://www.google.com/imgres?imgurl=http://www.taracronica.com/wp-content/uploads/2010/05/stereomood-logo.jpg&imgrefurl=http://www.taracronica.com/bonnie/emotional-internet-radio&usg=__lsODnG5DcRwNWI8a_-ZVP9vxvTQ=&h=101&w=192&sz=27&hl=en&start=10&zoom=1&itbs=1&tbnid=zBoIJgXur01vnM:&tbnh=54&tbnw=103&prev=/search?q=Stereomood+logo&hl=en&biw=1260&bih=618&gbv=2&tbm=isch&ei=7dI5Ttf5KYK3sQKr-b0B�
http://www.google.com/imgres?imgurl=http://www.geek.com/wp-content/uploads/2011/04/icloud-logo.jpg&imgrefurl=http://www.geek.com/articles/apple/apples-rumored-cloud-music-service-may-be-called-icloud-20110428/icloud-logo/&usg=__DTIiL_l3sUPNEBK3svHaPfW4FoA=&h=354&w=1200&sz=117&hl=en&start=1&zoom=1&um=1&itbs=1&tbnid=diQVurP4uKlpzM:&tbnh=44&tbnw=150&prev=/search?q=icloud+logo&um=1&hl=en&biw=1260&bih=620&tbm=isch&ei=CdE6Try9LIX-sQKh-egQ�

Solid State Memory in HDD
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HDD Capacity

2010: 64M Buffer
1TB Drive

SS Ratio =.006449%
1985: 64K Buffer

10 MB Drive
SS Ratio= .64%
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Significant Performance Increase!
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A Little Goes A Long Way

o Capacity vs Usage
 Data Management

« High Value/Cost Targets
« Storage Geometry/ Mapping

Two Perennial Requests...
1. Need Solid State Non Volatile Memory
2. Bigger Cache

The technology is here...FLASH!!

Natural Progression... FLASH CACHE = SSH:

» Performance/Capacity
= Affordable
= Simple
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SSH - Benchmark Performance Comparison

SYSmark® 2007 Preview Rating
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SSH - Application Launch Performance:

Minutes, Seconds
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Intel x25m SSD

SSH

Macbook Air

Storage Device

Quicktime

Adobe Photoshop
Microsoft Excel

Adobe Premiere Elements

iTunes

MS Powerpoint

5400 RPM HDD



SSH Boot Performance:

Minutes, Seconds

1:26
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0:43
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Boot Time

Intel x25m SSD

SSH

Storage Device

Macbook Air

5400 RPM HDD
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Capacity and Cost

HDD

SSH
Highest Performance _ Lowest Performance
Highest Cost/GB (~$2) ' Lowest Cost/GB (~$.12)
Lower Capacity Full Capacity
—
_ High Performance
Lower Cost/GB (~$.17) mumumm—)
Full Capacity
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FLASH on the HDD

Cost
 Component Reuse/Amortization
« Connector, PCBA, Controller
Efficiency/Performance

e Data Management
— High value/cost targets
— Drive Geometry/Format

o Data Migration

« Data Coherency (No Separation of Data issues)
System Impact - Simplicity

* Single Device

* No Software, BIOS change or Drivers Needed

* No Chassis or Mother Board Changes

Integration — Ease of Use
* No change to Device Qualification
e Single Part Number
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Solid State Hybrid

*Performance/Capacity
=Affordable
=Simple

By the Way... Check out our SSH Commercial at:
http://youtu.be/vh7u4N8u9Vg

Video is clearly alive and well...
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