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Research on the acceleration of pFind based on cluster of hundreds of processors

Wang Wenping (Computer Architecture)
Directed By He Simin

Database searching based on mass spectra is the most widely used approach for
the large-scale protein identification. There are many reasons leading to a significant
explosion of computational demand in database search. As the computational demand
increases, parallel computing has become an important solution for speeding up
proteomics data analysis. In parallel computing, the key issue is computation
efficiency of each processor, load balancing and the efficiency of communications
among different processors.

Based on the recognition of the characteristics of database search, we discuss
several factors which could affect the runtime of the pFind search engine and build an
estimation model. Based on this model, effective dynamic and static scheduling
methods were developed. In different experiments, both of the scheduling methods
almost achieve a linear speedup.

However, in the experiment on the Ruedi dataset, the speedup of parallel pFind
sharply decreases with processors increasing from 96 to 320, which is caused by the
low efficiency of communications between the master and the slaves. As a result, a
multi-level master-slave mode has been developed to reduce the communications.
With an experiment on the Ruedi dataset consisting of 190,711 tandem mass spectra,
the speedup on 512 processors is 452.17 and the efficiency is 88.32%. On the SIBS
dataset consisting of 1,366,471 tandem mass spectra, the speedup on 1,024 processors
IS 763.94 and the efficiency is 74.60%.

To date, parallel pFind has become the main platform for the large-scale database
search in our lab, and also has been installed in many domestic clusters. Most
importantly, with the help of parallel pFind, we have showed an excellent
performance in the ABRF iPRG 2010 study.

Keywords: Proteomics, Protein identification, Parallel computing, Scheduling,
MPI
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