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An optimized parallel LSQR algorithm for seismic tomography
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4. Conclusions and future developments

The LSQR algorithm is efficient and stable for solving large and
ill-posed linear systems and widely used in seismic tomographic
inversions. Since the increase in seismic observations and
advances in computational seismology have made seismic tomo-
graphic inversions much larger than they are before (e.g. Lin et al.,
2010; Chen et al., 2007b), an efficient and paralleled LSQR solver is
required for those seismic tomographic inversions. In this paper,
we present our optimizations on our LSQR code and discuss the
benefits of our optimizations. The use of re-ordered damping
matrix simplifies the communication and reduces the amount of
communication volume among processors. The combination of
using CSC and CSR formats and the MPI I/O has made the data
reading process extremely efficient for very large datasets. To
further improve the performance of the LSQR code, we utilize an
optimal partition method to balance the amount of data loading,
calculations and communication volume among the processors.
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