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An Implementation of Factorization on
Massively Parallel SIMD Computers

DAISUKE TAKAHASHI,} YASUNOBU TORIitt* and TAIICHI YUASAtH

In this paper, we consider the Elliptic Curve Method (ECM) for factorization as a new
application on massively parallel SIMD computers. We have implemented ECM on the SIMD
massively parallel computer MasPar MP-1, and have evaluated the results of the implementa-
tion. ECM has high parallelism and the parallelism is maintained on SIMD computers owing
to a few branches and numbers of iterations for all processors. We clarify the difference of the
strategy from that on conventional sequential computers, and discuss our algorithm for mas-
sively parallel SIMD computers. By factoring several cyclotomic numbers with this algorithm,
we discovered a 41-digit prime factor. We also succeeded in factoring some Cunningham num-
bers ™ 4 1. These results are very close to the largest prime factor so a discovered by ECM.
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It is shown that massivery SIMD computers are highly useful for factoring large numbers.
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Table 2 Large prime factors discovered by ECM.

L% EEM - N7 A% B

$31(836)

u=607, (£)=+1

p = 26727641343914872157650635927662620506589

5 =125.3%.5.11.19.29.653 - 12580 - 14551 - 72937 - 143281 - 158443 - 5153779

g2(646)

=723, (g):+1

p = 190884901781586671955172825357167832709

5=2%.32.7.17.19.23 .37 - 151 - 359 - 13033 - 49499 - 63559 - 109891 - 5641019

Pg2(881)
u =31, —é) = —1

p = 10818526999467303902301548896494300121

P
S =22.3%.52.13.37.89 5776777194337 - 4513 - 7121 - 16573 - 144271

$g2(954)

w = 529, (§)=~1

p = 830329191455300071146897898641915547

S =22.3%.5.359.3461 - 4373 - 8863 - 13291 - 30983 - 118147 - 656291
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