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DISCOVERY OF THE CENTURY 
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WHAT DOES FLASH ENDURANCE = ? 
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THE CONNECTED WORLD IS COMPLEX 
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…AND IT’S GETTING MORE COMPLEX 
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…AND IT’S GETTING MORE COMPLEX 
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EXPLODING DATA GROWTH 
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DRIVING THE NEED FOR FASTER STORAGE 
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File Server OLTP 
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BUT WE LIVE IN A DISCRETE NAND WORLD 

NAND VENDORS PROVIDE 3 ENDURANCE POINTS  
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RECALL SAMPLING THEORY… 

Adequately Sampled Signal 
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FILE SERVER:  
THE CONSEQUENCE OF DISCRETE ENDURANCE 
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OLTP: 
THE CONSEQUENCE OF DISCRETE ENDURANCE 
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OLTP: SLC OR eMLC? 
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…WE CAN CHANGE THE DNA OF MLC NAND?  
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THEN… 

WE CAN ACHIEVE OPTIMAL COST AT  
EVERY ENDURANCE POINT WITH MLC-EE 
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OLTP: eMLC VS MLC-EE 

70/30% Read/Write 
Drive Acquisition Cost 

Drive writes/day 

Calculated Life (in years) 

Replacement rate/year 

5 year cost of ownership 

eMLC  
200GB 

MLC-EE 
200GB 

$800 $600 

7 10.2 

3.4 4.9 

0.3 0.20 

$1,182 $609 

$0
$1
$2
$3
$4
$5
$6
$7
$8

Initial Cost of Drives Total Cost of
Ownership

M
ill

io
ns

 

1 Petabyte Install Base 

SLC

eMLC

MLC-EE

$0

$1

$2

$3

$4

$5

$6

$7

Initial Cost of Drives Total Cost of Ownership

M
ill

io
ns

 

1 Petabyte Install Base 

eMLC

MLC-EE

33% 

94
%

 



SMART STORAGE SYSTEMS Company Confidential 

1 DWPD 10 DWPD 35 DWPD 70 DWPD 50 DWPD 

95/5% 70/30% 90/10% 0/100% 50/50% 20/80% 

1 DWPD 10 DWPD 35 DWPD 70 DWPD 50 DWPD 
 
MLC 

 
eMLC 

 
SLC 

 
 

WORKLOAD CONTINUUM 

File Server OLTP 

Exchange 
Server 

OS boot 

Web Server 

VOD/ 
Media 

Streaming 

Web Server 
Logging 

SQL Logging 

Data 
Warehousing 

HPC 

Virtual Server File Server OLTP 

Exchange 
Server 

OS boot 

Web Server 

VOD/ 
Media 

Streaming 

Web Server 
Logging 

SQL Logging 

Data 
Warehousing 

HPC 

Virtual Server 



SMART STORAGE SYSTEMS Company Confidential 

CONCLUSION 
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EINSTEIN’S LAST DISCOVERY 
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