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Genome Sequence Analysis

* Genome sequence analysis (GSA) is critical for many applications.
- Personalized medicine
- Outbreak tracing
- Evolutionary studies

* Genome sequencing machines extract smaller fragments of the original
DNA sequence, known as reads.
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Genome Sequence Analysis

. First key step in genome sequence analysis

- Aligns reads to potential matching locations in the reference genome

Reference Genome

| GCCCATATGGTTAAGCTTCCATGGAAATGGGCTTTCGCTTCCACRATG |

Differences

Differences

IGCCCAAATGGTT

* Read mapping requipesicompatagionally-expensive approximate string

matching (ASM) to accopnifardififergnces betw
reference genome due to:

- Sequencing errors
- Genetic Variation
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Genome Sequence Analysis
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Improving the Performance of GSA
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Key Idea

Y Filter reads that do not require ASM
inside the storage system

S e Computation

[AAICCTTTGGGTCCA] Main Cache Unit
GAATGGGGCCA

’mﬁ“ Memory (CPU or
[GCTTCCAGAATG| Accelerator)

Filtered Reads

Read mapping workloads can exhibit different behavior

There are limited available hardware resources
in the storage system
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GenStore

Y Filter reads that do not require ASM
inside the storage system
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GenStore provides significant speedup (1.4x - 33.6x) and

energy reduction (3.9x - 29.2x) at low cost
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