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“It is far more important to know what person the disease has than 

what disease the person has.” – Hippocrates 
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Genome: The Secret Code of Life 

Genome Big 
Data 

Engineering 

Scalability  

Data Storage  

performance 

Data Transfer 

Data Security 

Ethical Values 
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Short Read Mapping (SRM): What we have ? 

Approximate String Matching 

Error rate = Error in X positions per 100 

aligned bases 
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SRM: What we need? 

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? 

 

Accuracy with Precision 

Resolution  
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 AccuRA: Accurate Alignment of Short Reads on Scalable 

Reconfigurable Accelerators  
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 GMAccS: A Scalable GPGPU Model for 

Accurate Alignment of Short Reads 
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AccuRA Prototype: Performance and Scalability Analysis 
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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 

Read Set Num_Reads Num_Alignments Time Taken P1 (s)

Time Taken P2 : 

24 GPUs (s)

81 146929886 2165293050 2075.570834 101.6067678

82 143848074 2087047754 2025.539461 99.15701824

83 144871968 2103835528 1918.123761 93.90011732

84 142831237 2075868163 1985.887691 97.21585465

89 27594045 386395924 351.0189056 17.18383874

90 28019239 391775692 375.6061451 18.38729566

91 169777482 2404021054 2322.850715 113.7114532

92 168278483 2257855201 2115.577249 103.6086462

93 168484341 2298703742 2049.489686 100.3294972

94 180827103 2612370550 2276.571873 111.4463701

95 96741850 1429061823 1310.947561 64.17489068

96 148849161 2179760293 1838.241985 89.98933444

97 33028205 468013191 417.7479344 20.45016972

98 33621893 474952706 398.9403287 19.52974641

Father

Mother

Human Short Read Data Mapping

Child
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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 

 

• MAPPING OF SHORT READS IN SEQUENCING 

PLATFORMS 

 

• DATA STREAMING IN HARDWARE 

ACCELERATOR FOR ALIGNMENT OF SHORT 

READS 

Endless Life: Commercial Venture 
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Thank You 
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