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A scalable parallel LSQR algorithm for solving large-scale linear

system for tomographic problems: a case study in seismic tomography
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9. Conclusions and Future Work

LSQR is a widely used numerical method to solve large sparse linear systems in tomographic problems.
We describe the SPLSQR algorithm that utilizes particular characteristics of coefficient matrix that include both
pseudo-dense and sparse components. We demonstrate that the SPLSQR algorithm has scalable communication
volume and significantly reduces communication cost compared with existing algorithms. We also demonstrate
that on a small seismic tomography dataset, the SPLSQR algorithm is 9.9 times faster than the PETSc algorithm
on 2,400 cores of a Cray XT5. The current implementation of the SPLSQR algorithm on 19,200 cores of a Cray
XTS5 is 33 times faster than the fastest PETSc configuration on the modest ANGF dataset. In the future, we will
extend SPLSQR to utilize additional parallel programming approaches, e.g., OpenMP or CUDA.
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