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Simple Datacenter Solution Model 
§  Storage decision are 

driven by  
•  Capacity 
•  Performance 
•  Price 
•  Power 

§  In a world of many 
technologies and 
usage models 
•  simple visualization of 

the above 
•  Use data to drive 

decisions 

HDD SATA SSD PCIe SSD DDR 

 or  or  or 

 or 

What's the low cost 
for a Performance/Capacity requirement 

assumes a "commodity" model for storage hardware 

A	  “Big	  Data”	  SSD	  analysis	  
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Random	  4K	  70%	  Read,	  30%	  Write	  
Workloads:	  TPC-‐C 
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PCIe	  SSDs	  (Intel	  P3600/P3700)	  not	  cost	  effecTve	  over	  SATA	  
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Random	  4K	  90%	  Read,	  10%	  Write	  
Workloads:	  TPC-‐E 
July 16, 2013 

Last	  year:	  commercial	  SATA	  SSDs	  increased	  5%	  over	  DDR	  and	  HDDs	  
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Random	  4K	  70%	  Read,	  30%	  Write	  
Workloads:	  TPC-‐C 
July 16, 2013 
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SSD component cost example 

Controller	  
6%	  

MLC	  
Flash	  
91%	  

PCBA	  
4%	  

2.5 SSD SATA III 512GB MLC C-TEMP 

• 91% of cost is MLC Flash 
• eMLC 
• SLC 
 

• 14% make SSD be HDD 
• 7% Flash Management 
• 7% Over provisioning  

OpTmize	  Flash	  management	  for	  workloads?	  



Start with Market Segments 
 

•  HyperScale 

•  Enterprise 

•  Client 

•  Embedded 

•  Government 

App Specific 

App Independent 

App Independent 

Flash Control Segment 

App Specific 

App Specific 



              Quick-Turn-Custom Solid-State-Storage 

Experts in Controllers, Flash, and System’s High Density Integration 

eUSB	   M.2	  
SATA/PCIe	  

1.8”	  
PCI	  
MD2	  

Emerging	  
Form	  	  
Factors	  

Leading	  
Controllers	  

Flash	  
Suppliers	   SLC	  and	  MLC	  focus	  

SFF8639	  
2.5”	  

DDR4	  NV	  
DIMM	  



Solid State Storage Solution 
Summary 

•  Off-the-shelf SSD solutions 75%  
•  Flash great than 90% of costs 
•  App specific customization growing 



Data for model 


