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Abstract. Numerical solution by magneto-fluid 2 fluid hybrid type simulation represented
electromagnetic-hydrodynamics is used the ADI method , which is considered for fast computation
due to indicate the characteristic of matrix.

Recently , in the BCGSTAB method proposed for Krylov subspace solution, the improved version
used to the TF-BCGSTAB method put on TF preconditioned by new idea , we report on having
achieved numerical simulations which are 9.6 times faster than the conventional method.
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5.1 ADI (Alternating-Direction Implicit Iterative Method)
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Table 1. Comparative Table of Executive Time. (Elapse Time)

Original Improved Improved Improved
Residual version version 1 version 2 version 3
Norm ADI Method | | TF-BCGSTAB Method 1LUBOG Method 100G Method
ne 134770 14487 15732 16957 =)
10" 334122 35663 38749 41612
107 510839 53508 58238 o524 |U
n0° 851606 89208 970% 104018
no* 1153057 120375 131022 140345
no° 1455161 151582 164992 176485
10° 1819740 189295 205969 220109
no’ 2170499 21789 241463 257206
10° 2548635 257760 280633 209234
10° 2953301 295720 321311 343078
10" 3495008 342743 372386 395499
< Comparison of Execution >
o : Original version
1 00 ® : Improved version 1
L |
-2 ] O
[ O
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o O
-6 —. — — — — — — = — Practical solution
k Improved version 1 : O
-8 ° o
b O
-10 . 0
pl p2 ]
time - (elapse time)
pl: TF-BCGSTAB . 189,295msec p2: ADI . 1,819,740msec
Fig.6. Comparative Illustration 1.
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-6 —®_— — —O— — - — Practical solution
[} o ®
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° O ®
-10 . o -
pl 2 3 O
time - (ellapse tine)
pl: TF-BCGSTAB. 189,295msec p2: ILUBCG . 205,969msec p3: ICCG. 220,109msec
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Table 2. Computational Value for the Electric Field.
SAMPLE] ADI Method [TF-BCGSTAB Method ILUBCG Method ICCG Method
Nol 3.8582E+03 3.8567E+03 3.8562E+03 3.8576E+03
No2 3.8603E+03 3.8570E+03 3.8568E+03 3.8588E+03
No3 3.8620E+03 3.8598E+03 3.8593E+03 3.8604E+03
No4 3.8746E+03 3.8699E+03 3.8698E+03 3.8715E+03
No5 3.8791E+03 3.8738E+03 3.8737E+03 3.8780E+03
No6 3.8860E+03 3.8895E+03 3.8894E+03 3.8901E+03
No7 3.8927E+03 3.8932E+03 3.8931E+03 3.8928E+03
No8 3.8969E+03 3.8951E+03 3.8950E+03 3.8991E+03
No9 3.8987E+03 3.8977E+03 3.8979E+03 3.8986E+03
Nol0 3.8998E+03 3.8996E+03 3.8992E+03 3.8997E+03
93 TF
TF-BCGSTAB TF
TF-BCGSTAB BCGSTAB (Table
3 )
Table 3. Comparative Table of Executive Time. (Elapse Time)
Improved Improved
Residual version 1 version 4
Norm TF-BOGSTAB Method BOGSTAB Method
i) 14487 16251
10" 3663 40185 | (BE0)
10f 53508 60391 ([
no° 89208 101024
no* 120875 136854
10° 151582 172788
n0° 189295 218452
o’ 221789 261373
108 257760 304646
n0° 205720 350428
10" 340743 408064
(Tabled. )
Table 4. Comparative Table of Computational Results.
] Original O Improved O Improved Improved
version version 1 version 2 version 3
ADI Method TF-BCGSTAB Method| 1LUBCG Method| ICCG Method
Total elapse time(msec) 1,819,740 189,295 205,969 220,109
Total Vectorized ratio(%) 78.53 86.65 86.13 86.04
Total practical time for
applicable routine(msec) 1,329,243 6,907 7,517 8,054
The ratio of CPUtime for
applicable routine(%) 73.04 3.64 3.74 3.87
Total practical number of
times for applicable 5,420 5,827 5,849 5,865
routine(round)
10.1
1 9.6
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