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Life before Flash & The Promise 
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Latency 

Large latency gap 
impacts system 

performance L1 Cache 1ns 

L2 Cache 10ns 

DRAM  100ns 

T1 Storage 1ms 

T2 Storage 10ms 

Latency gap  
of ~10,0 0 0  X 

The Promise: Flash will close the “Performance Gap” 
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Today’s Actuality 
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Latency 

Latency gap greatly 
reduced, need to c lose 

New Promise: ??? will close the “Performance Gap” 
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New Promise toward Balanced End- to- End Solution 
Performance 

L1 Cache 1ns 

L2 Cache 10ns 

DRAM  100ns 

NVM 1-10us 

T0 (SSD) 100us 

T1 Storage 1ms 
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Latency 

Industry Focus 

Next Opportunity 

Fulfill the Promise: Closing the “Performance Gap” 
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Fairly O bvious C hoice….. 



•                               Dell -  Internal Use -  Confident ial 
 

Get the bottleneck away from storage….  

Needs End- to-
End enablement 
to bring it home 



Enabling End to End  

Standards 
 
Applications 
 
Flash…Beyond 
Performance 



Embrace Standardization 

Client                                                                                    Enterprise 



Enable Application Intelligence 
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OS 
 

 

Storage Layer 
 
 

End Devices 
 



Enable Application Intelligence 

 

Applicat ion 
 
 

OS 
 

 

Storage Layer 
 
 

End Devices 
 

Results in … 
• Faster accesses 
• Higher endurance 
• Lower power 
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Flash Evolution:  Storage C onsolidation 

Today:  Half Petabyte 
7 -  2U Servers 
12 –  3.5” 6TB HDDs 

Near Future:  O ne 
Petabyte 
7 -  2U Servers 
12 –  3.5” 12TB HDDs 

Near Future:  O ne 
Petabyte 
1 -  2U Servers 
24 –  2.5” 42TB SSDs 

All Disks  

All Flash  

7x 
Density 

6X 
Lower 
P & C 

8x 
Speed 

8X 
Lower 
weight 
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Where we are 
Today 

Server Side Flash 

Fluid C ache for SAN 

All Flash Array & Ultra- dense enclosure 

Flash O ptimized Storage 



Bridges yet ahead  

St ill early in standardizat ion 

 Logical & Physical Interfaces 

 Applicat ion/OS Intelligence 

 Form Factors 

 Error Handling 

 Performance /  Funct ionality  

 

…creat ing opportunit ies for innovat ion 



                        Dell -  Restricted -  Confident ial 

Thank You 
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