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Abstract

BLAST (Basic Local Alignment Search Tool) is a best well-known tool in a bioinformatics area.
BLAST quickly compares input sequences with annotated huge sequence databases and predicts
their functions. It helps biologists to make it easy to annotate newly found sequences with reduced
experimental time, scope, and cost. However, as the amount of sequences is increasing remarkably
with the advance of sequencing machines, performance of BLAST has been a critical issue and
tried to solve it with several alternatives. In this paper. we propose a new PC-Based Cluster
system (E-Cluster), a new physical data design methodology (logical partitioning technique), and
a query routing technique (intra-query routing). To verify our system, we measure response time,
speedup, and efficiency for various sizes of sequences in NR (Non-Redundancy) database.
Experimental result shows that proposed system has better speedup and efficiency (maximum
600%) than those of conventional approaches such as SMP machines, clusters, and grids.
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Table 1. Experiment Setup

CPU Intel Pentium IV, Intel 3GHz. (double core)
Memory 1024 KB/Node
Network 100Mbps Switch
0s Redhat Enterprise Linux 3.0, Kernel Version 2.4.18
BLAST NCBI-BLAST Version 2.2.1 blastp
BLAST DB NR (929420 Sequences: 291,584,220 total letters)
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Table 2. Performance Evaluation Measures
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