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5 If£>1setf=£—1 and repeat at step 2
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PARALLELIZATION

» Prefix Counting is simple but not scaling
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» Prefix Counting is simple but not scaling
» Prefix Sorting requires more space but scales
» Domain Decomposition scales and is flexible (but needs more space)
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WAVELET MATRIX

SIMILAR BUT DIFFERENT

Construction: The construction of the wavelet matrix is simple. At the first level
we keep in bitmap By the highest bit of the symbols in S, and then stably sort S
by those highest bits. New we keep in bitmap B the next-to-highest bits, and
stably sort S by those next-to-highest bits. We continue until considering the
lowest bit. This takes O(nlgo) time. Claude, Navarro, Ordéiies (2015)
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stably sort S by those next-to-highest bits. We continue until considering the
lowest bit. This takes O(nlg ) time. Claude, Navarro, Ordéfies ( )
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WAVELET MATRIX

CONSIDERED BIT PREFIXES

» Bit-reversal permutation

» Compute borders in this order

00 | 10 | O1 | 11

000 [ 100 | 010 [ 110 | 001 | 101 | 011 | 111

0001{1001{0101(1101|0011|1011|0111(1111

0000({1000({0100(1100(0010{1010{0110({1110

» All algorithms presented can also compute the Wavelet Matrix
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EXPERIMENTS

SETTING

» Workstation with 32 cores and 256 GB RAM
» 11.8 GB Proteins with o = 27
» 4GB DNA with ¢ = 16
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Workstation with 32 cores and 256 GB RAM
11.8 GB Proteins with o = 27
4 GB DNA with 0 = 16

Test it yourself: www.github.com/kurpicz/pwm
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CoNcLUSION & OUTLOOK

» New algorithms for the Wavelet Tree
» First practical algorithms for the Wavelet Matrix

» Fast, simple and lightweight
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New algorithms for the Wavelet Tree

» First practical algorithms for the Wavelet Matrix

v

Fast, simple and lightweight

v

Better scaling possible?

Thank You!
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