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Headers

Alignment data (QNAME, FLAG, RNAME, POS, MAPQ, CIGAR, 
RNEXT, PNEXT, TLEN, SEQ, Q) 

SAM (BAM)
file format



Duplication events arise in DNA sequencing 





Complexity curve calculations through marking read 
duplicates



preseq.cpp 

Complexity curve is constructed from BAM file using preseq

Code originally written in C++ by Smith lab at USC - directly interfaces with 

samtools for reading BAM files 

Daley, Timothy, and Andrew D. Smith. "Predicting the molecular complexity of sequencing 
libraries." Nature methods 10.4 (2013): 325-327.



preseq.jl 



Speedup curves for various BAM file sizes



Execution time breakdown (135 M BAM file)



error analysis



Costs of Using Julia



I/O Cost



Contributions

● Parallelized read count calculation

● Implemented Julia wrapper for molecular complexity prediction package 

preseq.cpp

● Benchmarked molecular complexity calculation on 16 core machine, currently 

testing with larger data sets on production servers

● Analyzed portions of Julia language which hindered speedup

● Preseq reference: Daley, Timothy, and Andrew D. Smith. "Predicting the 

molecular complexity of sequencing libraries." Nature methods 10.4 (2013): 

325-327.


