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Genome: The Secret Code of Life
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Short Read Mapping (SRM): What we have ?
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SRM: What we need?
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Problem Statement:

If the reference genome is very large, and
if there are billions of short reads, how
accurately can we align the reads to the
genome, guaranteeing precision and
performance?
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AccuRA: Accurate Alignment of Short Reads on Scalable
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Svstem Memory

Accurate Alignment of Short Reads

GMACccS: A Scalable GPGPU Model for
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GMAccS GPU Acceleration Platform (GAP)
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Feature E. coli P. S. cerevisiae S. pombe
aeruginosa
Read Size 502 600 50 70
No. of Reads 396100 1245456 6632993 7545533
Subread
length 32 32 32 32
Total
subreads 10133700 24909120 13265986 22636599
174206729
Num Maps 51351473 | 319544370 91371619
GC Content
(%) 50.79 66.56 38.15 36.05
No. of Filter GMPS Cell Updates, | GCUPS
Units, N | Operations, N"K N*=C
8 3720 744 8192 20.48
16 7440 148.8 16384 40.96
32 14580 297.6 32768 51.92
64 29760 5952 65536 163.84
Read Data Sets SRR1559281 | SRR1559282 | SRR1559283
No. of Reads 142992687 146386600 144082500
No. of Pairs 5067156377 4898853334 5061571327
Alignment Time(s) 6214.239978 | 5962.010015 | 6066.540026
Algnment Time (min) 103.5706663 | 99.36683358 | 101.1090004
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GMAccS Prototype: Performance for Small Genome

Benchmarks
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GMAccS Prototype: Performance and Scalability Analysis

for Human Genome Benchmarks
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Putting it Altogether........

* SRM Value Propositions

« Handling repeats and multi-read alignments

« Calculating the Delta: How insufficient are our reference genomes?
+ Can SRM model be more domain aware?

* The big picture

* A peep beyond genomics

* The Road Ahead

- HARDWARE ACCELERATOR FOR ALIGNMENT
OF SHORT READS IN SEQUENCING /& —
PLATFORMS \ W

o A—

« MAPPING OF SHORT READS IN SEQUENCING \\ /ﬂ
PLATFORMS QA .-

« DATA STREAMING IN HARDWARE Endless Life: Commercial Venture
ACCELERATOR FOR ALIGNMENT OF SHORT
READS 1
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Thank You
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