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What is Sequence Search?
• Search for a particular sequence in a database of known

sequences.

Why is Sequence Search Important?
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Interactive Tree of Life
(http://itol.embl.de/)

What is “Wrong” with Sequence Search?

• Sequence search is the bottleneck for most
bioinformatics research

• Tree of Life
– Search for ancestry to

improve quality of life
– Only 0.1M sequenced,

and 100M undiscovered,

• Pathogen Detection
– Search for uniqueness

to identify threats in
real time
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Solutions
mpiBLAST v1.5

– Accelerates discovery and innovation in
pairwise sequence search via a cluster.

– Scales with 93% efficiency onto IBM Blue
Gene/P (to appear at SC|08).

Problem:  Compromised sensitivity
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Smith-Waterman at a Glance
• Features

– Sequential:  Dynamic Programming
• One of the 13 dwarves of high-performance computing (HPC)

– Robust Parallel Transformation:  Wavefront Algorithm

• Mapping
– ‘Tile’ computation per accelerator unit (i.e., Cell SPE, GPGPU

multiprocessor/SIMD unit).
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Smith-Waterman (SW) Algorithm
• Optimal, but SLOW, local sequence alignment algorithm
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Smith-Waterman (SW) Algorithm
• Optimal, but SLOW, local sequence alignment algorithm

SW on GPGPU
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Sequence
IDs

Host
Processor

Host + 16
Accelerator

Cores
Seq_1 10.1876 0.119327
Seq_2 24.1743 0.224449
Seq_3 31.186 0.287019
Seq_4 40.9207 0.382252
Seq_5 51.7262 0.463263
Seq_6 61.6872 0.553428
Seq_7 71.9487 0.621144
Seq_8 91.4295 0.843931

82x to 118x speedup 

Smith-Waterman on the Cell


