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ABSTRACT

With the progress of NGS technologies, large genome data have been exploded recently. To analyze such data effectively, the
assistance of HPC technique is necessary. In this paper, we organized a genome analysis pipeline to call SNP from NGS data. To organize
the pipeline efficiently under HPC environment, we analvzed the CPU utilization pattern of each pipeline steps. We found that sequence
alignment is computing centric and suitable for parallelization. We also analyzed the performance of parallel open source alignment tools
and found that alignment method utilizing many-core processor can improve the performance of genome analysis pipeline.
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Fig. 2. NGS Analysis Pipeline Script
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Table 1. Simulation Dataset

02 | 1001 | 15006 ) 0% 100_10 15066
Num. of Seqs. | 4000000 | 199994 | 13038 | 4000000 | 2000002 | 133338
Seqs. Length | 50 10 150 il 10 150)
Total Length | 200Mbp | 20Mbp | X0Mbp | by Xibp Hibp




Table 2. Human Genome Data of PG
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Table 4. Experimental Result of PGl s__1 Data

sl g2 .3 s sd <6 bwa barrmouda: | soapi~dp
Num. of Segs| 169962352 | 150792048 | ISL38412 | 160317272 | 146770084 | 13708818 Num. of Thread | 1 [ 8 | 16 | 32
Seqs. Length | 15295,711,680 | 14363 284,390 13 8047567.080 14,2855 4801 13 209,307,560 12,33 883,620 Time(min) 1057 | 281 | 229 | 226 450 49
File Size | %4GB BAB | RIGB | BB | NGB | BIGB Performance ratio] 1 | 3.76 | 461 | 467 2.3 2157
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Table 3. Experimental Result of Simulation Data
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Table 5. Experimental Result of SOAP3-dp using Multi-GPU

Num. of Time(min) Totl
GPU s_1 s 2 s 3 s 4 s_b s 6
1 30 33 44 44 29 31 213
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