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Parallel computation of linear equations
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In Column Blocked Gaussian elimination method, a matrix is divided into blocks and
each block is eliminated as a unit. This method is originally used for a matrix that is
considerably larger than the capacity of real memory, but it may also be used to solve
dense linear equations with parallel computatiocn.

Method of applying the Column Blocked Gaussian elimination in parallel computation is
discussed and the parallel computation in CRAY Y-MP is explained.

When this method is applied to the test problem using the CRAY Y-MP, speed up of 2.7

to nearly 3 times is observed with 3 cpus.
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#4.1 *4.2

n = 1000 n = 1000
nb |cpu time |use time | {Z=: nb |cpu time | use time| {&R
(sec) (sec) (sec) (sec)
4 3.985 1.411 2.824 4 5.114 2.892 1.768
6 2.936 1.064 2.759 6 2.929 1.026 2.855
8 2.724 0.989 2.754 8 2.727 0.976 2.794
10 3.001 1.083 2.771 10 3.989 1.387 2.876
20 2.540 0.927 2.740 20 2.859 1.013 2.822
50 2.572 - 0.940 2.736 50 2.811 1.005 2.797
100 2.761 1.001 2.758 100 2.772 0.989 2.803
200 3.901 1.388 2.811 200 4.836 1.794 2.696
400 6.815 2.358 2.890 400 6.416 3.985 1.610
(a) , (a)
n = 2000 n = 2000
nb |cpu time |use time | fE=R nb | cpu time | use time | I
(sec) (sec) (sec) (sec)
4 22.371 7.572 2.954 4 24,254 23.460 1.034
6 20.097 6.810 2.951 6 21.539 18.815 1.082
81.18.330 6.540 2.956 8 21.791 25.689 0.848
10 19.016 6.435 2.955 10 | 21.700 24,213 0.896
20 18.605 6.289 2.958 20 21.225 22.233 0.955
50 18.639 6.304 2.957 50 26.164 27.175 0.963
100 18.985 6.418 2.958 100 19.365 18.779 1.031
200 20.359 6.883 2.958 200 23.276 30.604 0.761
400 33.575 11.562 2.904 | 400 27.544 31.562 0.873
(b) (b)
n = 3000 n = 3000
nb |cpu time [ use time | {ZE=: nb | cpu time | use time | =
(sec) (sec) (sec) (sec)’
4 69.656‘ 23.854 2.920 4 76.905 82.244 0.835
6 67.470 23.008 2.932 6 67.993 69.373 0.980
8 62.678 21.072 2.974 8 64.812 60.005 1.080
.10 62.260 20.962 2.970 . 10 | 63.245 54,355 1.164
20 63.406 21.310 2.975 20 63.461 56.659 1.120
50 ] 61.296 20.594 2.976 50| 61.986 51.347 1.207
100 63.989 21.633 2.958 100 62.904 135.422 0.465
200 64,040 21.528 2.975 200 64.079. 38.741 1.654
400 72.642 24,399 2.977 400 70.423 42.776 1.646
(c) (c)
)
l.ob : 170v27ADHK

2. {32 : (cpu time)/(use time)
3. FBLERLTW ARV 2BRARBA Y AD IO S A% £ LA L EDCPUBRIREATH
n=1000 : 2.583sec, n=2000 : 18.949sec, n=3000 : 61.823sec

(7)



5. 8bY

2’54.lo)ﬂ%’%liﬁfﬁﬁgiliﬂiéﬁfii/{tﬁﬁﬂﬁﬁﬁfﬂ vIOHIAN, ETNERBE THHEIL—K
FEROEEHE D CHDIEERL TG, SHDES AT, <7 MLDED A%
KEXOBEL., CPUDAMAS Y I LOBFEBREBTOALDIL. 2RVRVWERERS Z
ENTEE, AEADLIRILFEIAF VY IIOFERCPUDATIHLTRVWEREERXD Z LI,
DRI EBYIaLb—va ofTRINTHE (XR [5] ).
ABROFHEFCPURLIHLTHFORELROLBEL*»FOMBEICIHL T, FFLLAHTHI L
EXD, NI MBEA-RA-2va—d0UFNBTCRLEBEHIRWCPUTOUFLEL 257k
O, BHLERMBEL D ELIORAREMECRHPRNAREL, —F, BEFHFEZTECPUNR
B —THHEE. MESAX LTCLHENREIRY M HBERBIRARTEThELE RN EEX
ShBrEd. COBSLEPRFREL LD I AHBIND .

ol
ARIDERICHEY BHFEICL> 7, IERERAFORSB) BFERERCBHLET .

2% R

(1] EAN FE, Ik B—: TEY—RFEROBEMECSDVT] HRLEES KERKHT
L ®H35-3, 1990,

(2] ®3# &/ RAXLVF oLty SI2LDEHEHE] HHRILEV0L. 28, Noll, 1887.

[3] HE R, £ 3, BK £hE: (REKEYIaV—-Yav) (HEHE, 1990.

(4] B8 FE: € RRLTEL—KRFRAOHME (1) | HEMHERAERERSE
Vol.7, No.2, 1988. ‘

[SJE#,x%,ME,wm:rv»%imtvﬁ&x%AuﬁHé@%mﬁ:FF@M%ﬁﬁj
HRLEES BIEMFTTAESRHLT-S, 1986,

[ 6] Fukui Y., Yoshida H., Higono S.: lSupercomputing of Circuit Simulation] :ACM

Publication Order No.415892, 1989.

(8)



