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Gray’s Observations
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IOPS Crisis

Access density vs. Object density

“$ / IOPS / GB”
−

 

SSD winner > 6.2 IOPS/GB > HDD winner
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Case, Case, Case for FlashSSDs

FlashSSD’s message is still unclear in the market
−

 

Ken Salem, University of Waterloo

−

 

J. Hellerstein, Berkeley

It is urgent to develop “the case for flash memory SSD” (or 
killer applications) and “the right message”

SIGMOD 08, SIGMOD 09
−

 

FlashLogging
 

(SIGMOD 09, Intel)

−

 

Query Processing Techniques (SIGMOD 09, HP)
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Ask not what flash can do for you, 

Ask what you can do for flash



SKKU VLDB Lab.Towards Flash-based Enterprise Databases 6

Scheduling from the past 30 Years

Command queuing
−

 

Throughput improvement with deeper queue (source: You don't 
know jack about disks, ACM Queue 2003 June)



SKKU VLDB Lab.Towards Flash-based Enterprise Databases 7

Scheduling for the coming 30 Years

Random read vs. NCQ queue size
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Beyond the CFLRU
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Buffer Latch Contention (?)
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Buffer Latch Contention (?)
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To page-map or not: This is the question 

TPS change over time
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It’s NOT the capacity, NOT the bandwidth, 
Stupid!

Flash page size vs. DB page size
−

 

IPL, Delta compression

−

 

Delta = bitwise XOR of old and new data

−

 

Physical delta vs. logical delta (e.g. IPL: timestamp, version)

−

 

2K page size and fine-grain NOP are essential
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Tucson Summit

One SSD can beat Ten Harddisks

“One Server + One SSD” can beat “Ten Server + 100 
Harddisks”

We are witnessing “the fittest survival in second storage”
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