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Do Simple Things in Larger Scale
� (10^6,10^7,10^8,10^9,…)

�

� (e.g., Illumina)
�

�

� (e.g., MapReduce) 
� K : K
�

�

08/03/2011 2

08/03/2011 3

�

�

� ε-
� Find all pairs (i,j), i < j, that 

�

ε

PDB-wide)
�

� Minai et al. (2008): 

� (

08/03/2011 4

�

�

� SketchSort:
�

08/03/2011 5 08/03/2011 6

2010年度 ERATO湊離散構造処理系プロジェクト講究録

 490



� l n
�

� m
� O(n+m)

�

�

08/03/2011 7 08/03/2011 8

Special Case: (d=0)

� , Equivalence class : O(n)
� quivalence class : O(m)
� : O(n+m)
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� k-d Equivalence Class
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� Lexicographical Order
�

�
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Equivalence Class
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�
� Locality sensitive hashing

( ). 
�
�
� Jaccard

� Missing edge ratio 10^-6
� Cover tree (Beygelzimer et al., ICML2006)

�

�

� Locality sensitive hashing
� D l 0/1
�
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0/1
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Cosine LSH

� : N(0,1)
�

�

�
(Raginsky and Lazebnik, NIPS 2009)

�
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SketchSort

� : 
� Not good: 
�

� Q 
�
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�
1,..,q-1

�
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SketchSort
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Equivalence Class
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� E*, SketchSort E
� alse positive: 

� False negative: 
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False  negative rate : Missing edge ratio

� False negative
� False positive

� Missing edge ratio (False negative rate) 
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Lanczos Bisection

�
� (60,000 points, 748 dims)
� TinyImage (100,000 points, 960 dims)

� Missing Edge Ratio

� π
�
� : (2,5), (3,6)
� 2,6,10,…,50
� Lanczos Bisection (JMLR, 2009)

� Lanczos

MNIST, 0.15π TinyImage, 0.15π
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160

Near duplication detection in up to 1.6 million images at 
thresholds 0.05π (left), 0.10π (middle) and 0.15π (right)

� Missing Edge Ratio < 1.0 10-6

� 160 4.3
0.05π

�

� 1,260,627 ( )
� 20

� SketchSort

�
(Homolog)

�
(Analog)
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SketchSort
�

� SketchSort
� 0.85 88,194,290

08/03/2011 28

08/03/2011 29

Approved by in-silico modeling in Lehmann et al., 
Biochemistry, 2006. 
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Structural Genomics (JCSG)
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�

�

�

�

� http://code.google.com/p/sketchsort/
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