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Genome Analysis
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WetterstrandKA. DNA Sequencing Costs: Data from the NHGRI Genome Sequencing Program (GSP)
Available at:www.genome.gov/sequencingcostsdata

Genome Analysis

Bandwidth Argument
Wet Lab: 1250 Mbases/min

CPU: 2 Mbases/min
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https://www.genome.gov/sequencingcostsdata


Xin, Hongyi, et al. "Accelerating Read Mapping With FastHASH." BMC Genomics2013.
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Single Nucleotide
Polymorphism

Structural
Variants

GatkTalks, VariantCalling + Genotyping, Broad Institute.
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Hash Solver Pipeline
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OptimalHobbesNaive

Naive Hobbes Optimal

Memory Fetch O(1) O(L) O(L3)

Filtering 
Performance

Baseline 8x less 16x less
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MagnetFastHash ShiftedHammingDistance

FastHash SHD Magnet

Memory Fetch O(1) O(Locations) O(Locations)

Filtering 
Performance

Baseline 5x 20x
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Hash Solver Pipeline

Speedup over scalar
CPU with vector instructions:

16x ς38x
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CombiningFiltering Algorithms
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Design Space Exploration
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Design Space Exploration
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Design Space Exploration

Bottleneck shifts to
early stages

dominatedby
memory fetches
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Security & Privacy for Genomic Data 
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