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It takes a lot of time to solve Poisson equation in analysis of incompressible flows and calculate discrete nabla operators,
which are used for nabla operation in GSMAC FEM. This paper aims to shorten the calculation time dramatically by
studying the architecture of the dedicated computer for discrete nabla operators needed many times in solving Poisson
equation by GSMAC FEM, considering the speed of providing the data for the calculations, which depends on the speed of
memory and the order of providing the data, the way to calculate discrete nabla operators and the structure of floating
point adders and memory buffer registers.
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Fig.1 The rate of Poisson equation in GSMAC FEM
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Tablel Table2 Table3

Table.1 The number of data

24

9

9

Table.2 The number of access to memory

216

108

36

Table.3 The number of calculations

168 36 12
60 36 12
24 0 12
Table.l Table.2
Table3

24
Table3
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100
50 1.0x 103
5.0x 103
Table.4 The comparison of calculation time
Time[s]
599.05
723.07
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Fig.4 The architecture of operators and memory
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Fig. 5 The connection between nodes and elements (1)
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2 Table.5 The number of floating operations needed for
gradient vector of one element

alculation Floating Floating point
Type point add multiple
71 24
71 9
Logic
1
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t,,t,
t; = 71m+ 24n
t, =7Im+9n
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