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An Efficient Implementation
of the Supernodal Multifrontal Method*

Chan-Kyoo Park** : Soon-dal Park***

—a Abstract B

In this paper, some efficient implementation techniques for the multifrontal method, which can be used to compute
the Cholesky factor of a symmetric positive definite matrix, are presented. In order to use the cache effect in the
cache-based computer architecture, a hybrid method for factorizing a frontal matrix is considered. This hybrid method
uses the column Cholesky method and the submatrix Cholesky method alternatively.

Experiments show that the hybrid method speeds up the performance of the supernodal multifrontal method by
5% ~10%, and it is superior to the Cholesky method in some problems with dense columns or large frontal matrices.
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procedure col_cholesky (t)
forj:=1totdo
fork:=1toj-1 do
cmod (k,j) ;
endfor
cdiv(j);
endfor
end
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procedure sub_cholesky (t)
forj:=1totdo
ediv (j);
fori:=j+1tosdo
cmod (4,3) 5
endfor
endfor
end
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procedure cs_cholesky (t)
forp:=1totdo
for j: = p to min (t, p+ NSWITCH) do
for k:=ptoj-1do
cmod (Kk, j);
endfor
cdiv(j);
endfor
for j: = p to min{t, p+ NSWITCH) do
for k=min (t, p+ NSWITCH)+1 to t do
cmod (j, k) ;
end for
p = p+ NSWITCH ;
endfor
endfor
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olulgic}, €A NSWITCHE 34 & =njdd o] Aztolx ul WAAAN oAH WA= ofzfet
Fahe A 49 2 FW ZdD A2 vold o] 293 FeviEel ke AW AT 2
€ gEd271E st sAYES 7] 4 2 ~7) whdd tg A7+ LPABO ver 46"
3 W Uzl £3ANE s33te UL ou|3l & AFE3 Ao|tHLPABO® thgh AbM g Ao
th dutR oz §,>46,2 FE Aol FIAHYL (151 #z37] wao}).

¢ 7 4AA 408 1) NSWITCH = 3

585 (Y 2): NSWITCH=5

52 &Y &1 6WA (Y 3):
<¥ 1>& NETLBY & EAEL Wi-d NSWITCH = {g’ g :)Sllé)
AYA Y W o3 £ o +X49E3f(numer- ’
ical factorization)o] A8FH¥ A|7He A TAR A08E 4)
(E 1) MY do

NAME IT maxf Chol. w1 g 2 W3 Wy 4 i 5
bandm 23 36 0.29 0.30 0.33 0.31 0.30 032
etamacro 29 86 1.00 1.03 1.07 1.04 1.02 1.03
israel 31 141 1.61 151 1.61 154 1.49 1.50
agg3 30 102 2.18 212 2.12 2.10 2.10 2.10
bnil 38 76 1.68 168 1.77 1.69 1.67 1.69
degen2 18 121 1.31 1.26 1.27 1.27 1.25 1.27
800 44 79 2.78 290 2.96 291 2.90 291
perold 49 139 497 4.89 520 493 4.90 491
seba 19 327 11.12 954 9.25 9.38 9.66 9.09
shell 26 36 048 051 0.52 051 0.51 0.51
ship041 35 29 0.99 1.06 1.06 1.06 1.07 1.04
stair 20 112 1.13 1.19 1.19 1.17 119 1.20
stocfor2 24 28 2.08 228 2.34 2.22 2.36 2.30
tuff 31 67 0.95 097 0.99 097 1.00 1.02
5fv47 32 160 500 499 5.08 4.89 496 492
bnl2 44 336 28.18 28.30 27.10 28.14 26.72 26.59
cycle 53 101 11.03 10.36 10.29 10.26 10.33 10.23
d2q06¢c 39 343 41.81 39.01 3761 38.98 37.71 39.09
dbcube 35 310 20.34 19.77 19.33 19.26 18.81 18.66
fitlp 19 626 67.41 5588 54.16 55.61 54.65 54.29
fit2d 29 24 15.23 15.18 15.09 15.10 1521 15.31
pilot 51 428 11151 111.26 107.06 110.40 105.86 113.20
pilot87 48 804 440.06 411.93 408.82 410.32 408.33 41493
truss 25 121 8.08 8.18 8.13 824 8.25 828
woodlp 33 155 8.83 869 8.62 8.68 8.62 874
g A 790.04 744.79 732.97 740.97 730.87 74513

&) A4¥71% : Sun Sparc Ultra-170 , RAM : 64MB, {4 w22 : 32K



(7. i t=<10
NSWITCH = {5, i £ 10

SAR H(W 5) :
(3. if t<50
NSWITCH = {5, if £ 50
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1) http://orlab.snu.ac kr/software/.
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