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Abstract. This is a report on a fast numerical simulation for the neutron diffusion
equation. The general original version was developed by Oak Ridge National Laboratory,
and they adopted the SLOR method which is commonly used in computational physics.
In this paper, we have adopted the TFBCG parameter method for obtaining the numerical
solution. We investigated the efficiency of inner and outer iteration's programming
balance using a high speed technique referred to the improved version together with this
numerical solution. As a result, we have achieved simulations which are 3.12 times faster
than the conventional method.
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Fig.1. Program Structure.
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Search point of general original version
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Fig.2. Relation between Inner and Outer Iterations. (Approximation)
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Table 1. Numerical Simulation.
O Variable Parameter
®2=1.00 oo w2=1.10 00000 ®2=1.20 oo ©2=1.30 oo
wl p O wl p O wl 1] wl 1]
1.00 0.76291 1.10 0.66018 1.20 0.48023 1.30 0.37505
1.05 0.75034 1.15 0.58137 1.25 0.39762 1.35 0.34002
1.10 0.70372 1.20 0.51926 1.30 0.31860 1.40 0.31128
1.15 0.62637 1.25 0.42960 1.35 0.29099 1.45 0.30014
1.20 0.55914 1.30 0.38174 1.40 0.30125 1.50 0.30189
1.25 0.48746 1.35 0.36297 1.45 0.36997 1.55 0.37745
1.30 0.44319 1.40 0.40103 1.50 0.41168 1.60 0.38169
1.35 0.42113 1.45 0.43671 1.55 0.45816 1.65 0.42293
1.40 0.45207 1.50 0.49352 1.60 0.50297 1.70 0.46315
1.45 0.50914 1.55 0.50895 1.65 0.56039 1.75 0.50114
1.50 0.53976 1.60 0.57830 1.70 0.58039 1.80 0.51988
1.55 0.57841 1.65 0.61139 1.75 0.63487 1.85 0.54870
1.60 0.60393 1.70 0.63023 1.80 0.64776 1.90 0.59263
TF TF
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Fig.4. Convergent Process of TF Multiple
parameter.
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Fig.8. Comparative lllustration. Table 4. Comparative Table of Computational

Results.
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Table 2. Computational Time for the Number of Inner Iterations.

[}
JT CPU time JT CPU time JT CPU time
number sec number sec number sec

3 42.778 11 36.833 19 35.124
4 41.694 12 36.431 20 35.205
5 40.691 13 36.056 21 35.394
6 39.770 14 35.732 22 35.698
7 38.963 15 35.454 23 36.163
8 38.324 16 35.265 24 36.821
9 37.776 17 35.152 25 37.642
10 37.279 18 35.101 26 38.594

27 40.695

'
Computational 45
Time
40
35 :
SEC
E_ Number of Inner Iterations
i
Fig.6. Relation between Number of Inner Iterations
and Computational Time. (Feasible Range)
< Steps for approaching to approximate and exact solutions >
General original - (Exact solution)
T version -
- Accurate solution
) - . Feasible solution
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Power from Vs
Outer
Iteration ’ Improved version
/
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InitialC/
solution Influential Power from Inner lIteration -

Fig.7. Conceptual Illustration.
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Table 3. Comparative Table
of Executive Time.

Inproved ] Gereral origirel

O wersion (s©)  wersion ()
o1 20.37 23.58
ao-2 7.9 41.79
o3 2.8 77.96
o4 .40 100.612
oob .44 131417
go-6  37.919 15801
ao-7 8.3 18122
008  57.634 BL4
o9 &3 38.29
0o0-10 8.0/ 42.18

0
Fig.7. 2
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Table 4.

< Comparison of Execution > Initial solution

i? General original version
. >k Improved version
Larger General original version
. RaingeTf feasi-
ble solution
Improved ‘ ””””
version ‘ Range of accurate
' ' solution
time -
35.1sec 37.9sec 109.6sec 156.8sec
Fig.8. Comparative lllustration.
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Table 4. Comparative Table of Computational Results.

Present level (Feasible solution) Accurate solution’s level
Version Time Actually [ Version Time Actually
measured measured
ratio ratio
General original General original
version version
(Tuning of grammar (Tuning of grammar
for supercomputer) 109.6sec for supercomputer) 156.8sec
Vectorized ratio Vectorized ratio
89% p, point 89% p, point
Improved version Improved version
Changing algorithm Changing algorithm
(Tuning of grammar (Tuning of grammar
for supercomputer) |35.1sec |3.12times | for supercomputer) 37.9sec |4.13times
Vectorized ratio Vectorized ratio
91% p, point 91% p, point
2
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