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Workflow optimization of performance and quality of service for

bioinformatics application in high performance computing
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7. Conclusion

The proposed optimization workflow helps to improve the
bioinformatics application performance and we have demon-
strated this improvement in performance, scalability, system
utilization and parallel efficiency using the most popular BWA-
MEM alignment algorithm. We used a standard genome data
downloaded from Bio-planet for our experiments on high-end
HPC systems with two different architectures (Intel and AMD)
up to 64 cores/node. As a result, the, performance was improved
respectively on Intel and AMD systems by 39% and 67%, scalability
extended to 66% and 200%, parallel efficiency improved by 28% and
39% in the high-end HPC systems. We were able to improve the
system utilization up to 38% on Intel architecture. The optimized
results are validated using the standard BamUtil and we observed
99.97% accurate results compared to baseline results. As a sum-
mary, the best QoS can be obtained using our proposed systematic
workflow optimization for the bioinformatics applications.
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