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Problem and Solution Overview
Storage <~ Memory Bottleneck Problem
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PRinS Application
K-Means Clustering

K-Means Clustering Algorithm

PRinS Application
ocal Sequence Align

Smith-Waterman Algorithm
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What is Deduplication?
> Deduplication is a technique for storing a single copy Traditional (RAM+CPU) Systems

In-ReCAM Deduplication Throughput vs. duplicate %

» ReCAM was simulated with a cycle-

Data

T

LA(C) HZ\(9)

PA(D)

e [
=

20

Hash(B)

"y

!

lower for the common block sizes (4 &
SKB)

-
Energy Consumption (Joule)

Hash(C)

63FE7

Fingerprint Physical CNT
Address

Logical Physical 10°

Address Address 0 20 40 60 80 100
Percentage of deduplicated blocks

|
|
|
of each data block in storage : | . : 0 ~ Re
p 5 New block write: ' Use CAM operations: accurate simulator 5 ReCAM 1| ' R amoke
Can reach 10x reduction in data volume ! - & | oo 00T U]+ Recamaxs
1.Hash (create key) ' 1.CAM search = No need to hash > ReCAM Parameters: 256GB @1GHz | recawae
. 1 . . e + = = = * * * ¥ e
> How it works: 2.Search in key table ' 2.Write block + 1 pointer _ E 10, H o OrNDDP ako
1.Data is broken into fixed blocks 3 Write to three tables i ReCAM » Opendedup executed on high-end *Z R
o] - o [ | = server: x8 octa-core CPU, G4GB RAM, 37117 openvedun |
Data || Data || Data ncoming Data Stream : Qe e ) o OpenDedu
in RAM ( &) | oan 800GB SSD drive L Openbedup
: : s ot AdA e~ ~~~r Kl~L, B Haeh : 0 50 100
2.A fingerprint (FP) is calculated for each block — | search | storage Percentage of deduplicated blocks
. . . Fingerprint Physica CNT I .
3.0nly pointers are stored for identical blocks T | ——S— »ReCAM has 100x higher throughput Energy vs. duplicate %
Deduplicate RAM - | than deduplication with RAM+CPU T o ReGAM KB
Address \Bb% : Address Translation Table T A + ReCAMA4KB
6 6 ¢ e ﬁ % i@ b Chunk Index | vl Daalocks = S < oPNooP 1K
y - Storage — | LA(B) » Energy consumptionis similar or | —ornoor ks
Data Drata 1
|
|
|
I
|

sezrer8) [
CA3BC90

134F871
0325F7A
20147A

ABA5CB

F3AFBA




