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ABSTRACT

The work presents the application of parallelization of sequence alignment using 

High  Performance  Computing  (HPC).  Applications  of  sequence  alignment  includes 

finding similar genetic contig's in the genetic code of compared subjects. The existing 

methods of sequence alignment techniques features dynamic programming for sequence 

matching with emphasis on local/global alignment.

Sequence  alignment  has  always  been  of  a  great  interest  to  bioinformaticians 

hindered only by the time consuming algorithms. The work  presented here is inspired 

by  the  suitability  of  the  problem  to  be  implemented  in  the  HPC  domain.  Various 

methods  of  HPC making  use  of  parallelization  has  been  discussed  in  the  following 

chapters. 

In this work, we present a novel yet simple method of sequence alignment which 

maps the sequences on a one-to-one basis instead of following the more popular methods 

which  make  use  of   dynamic  programming.  The  inspiration  to  perform one  to  one 

sequence  mapping  is  by the  assumption  that  recurring  patterns  of  a  sequence  occur 

among differing organisms with a little or no mutation and does not require a algorithm 

which  is  computationally  expensive,  The  one  to  one  sequence  mapping  is  a  O(n) 

algorithm which makes it convenient to use for a exhaustive sequence alignment, The 

parallelization of the algorithm further accelerates the computation of the mapping tool. 

Two  flavors  of  the  the  tool  for  two  HPC  systems  gives  us  the  opportunity  to 

compare the performance of these HPC's. One variant of the tool had been implemented 

for the Yahoo cloud system making use of the Hadoop framework.  The other version 

was implemented for the BlueGene cluster which is part of the CCNI at RPI and and 

makes use of MPI as the framework.


