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Performance Evaluation of Deflation Preconditioning
Based on Hierarchical Domain Decomposition
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The Deflated Conjugate Gradient (DCG) method represents is one of preconditioned conjugate gradient
method that utilize of known linearly independent vectors. In this study, we focused on the subdomain
eigenmode deflation preconditioning, in which the analysis domain is divided into several regions and the
lower-order eigenmodes are obtained independently in each domain and used as preconditioning. In our
previous study, the method assumes that the doamin used for parallel computation and the domain where
the deflation basis are acquired coincide. Thus, we proposed a preconditioning that allows the domain used
for parallel computation and the domain where the deflation basis are acquired to be set independently.
In this method, the analytical mesh is divided into two layers, and each layer is assigned to a domain for
parallel computation and a segmentation area for preconditioning. The effectiveness of the proposed method
is evaluated in terms of preconditioning and parallel computation performance using a structural analysis
example with a thin plate structure.
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Algorithm 1 Deflated Preconditioned Conjugate Gradient
Method

function DEFLATED_CG(A, b, x, W, M)

1:
2 rg < b— AX()
3 70 < M_ 1o
4 Do < 20
5: for (1=1,2,3,...)do
6: wi1 < PAp;_
7 @; — (ri_jzi-) /(P wi1)
8 Xi & Xi-1 + a;pi-1
9: ri €= Fi] — @iWwi-1
10: if ([[rill/llroll < &) then
11: exit
12: end if
13: i M i
14: o /’f’z’
i-1%i-1
15: Di < zi + Bipi-1
16: end for
17: return x; = Qb + P'x;

18: end function
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