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Model Reduction-Based Parallel Conjugate Gradient Method
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Abstract: The finite element parallel computation is applied to analysis of large-scale engineering prob-
lems. To make further improvement of computation efficiency, the model reduction method was employed
in the procedure of parallel computation domain decomposition, then the parallel computation method with
conjugate gradient arithmetic was derived for distributed parallel environment. The method divides the
boundary nodes of one domain into “local nodes” and “common nodes” and only the data about “common
nodes” are exchanged among the parallel processors. In this way, it reduces communication traffic. More-
over, it saves the reduction model’s matrices to reduce the requirement for storage. The MPI parallel
computation program was developed in the numerical example. By comparison between the method men-
tioned above and the general finite element parallel computation, the results testify the validity of the
method.
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Fig. 3 Two domains with movement synchronization Fig. 4 Comparison of displacement of load point

(2 . ) ,

(3 , , ,

(1] . . . M. : ,1999.
[2] Horie T, Kuramae H. Possibilities of workstation cluster for parallel finite element analysis [J]. Microcomputers in Civil Engineering,

1997,12(2):129—139.

[3] . [D]. : ,2003.

[4] , , . [P]. : 200810102136. 8, 2011—05—11.
[5] . [M]. : ,2003.

(6] . MPI [D]. : ,2006.

[7] Lauria M,Chien A. MPI-FM. High performance MPI on workstation clusters[ J]. Journal of Parallel and Distributed Computing,1997,40
(1):4—18.



