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Rules of the game

k
N=T]r"
i=1

e What do we do in practice? Which size is doable?
Factorization : number field sieve
O(exp(c(log N)'/3(loglog N)*/3)) ; 768 bits (a lot of people, 2010).
Primality: hopefully without too much factoring, past some easy
trial division; 30,000 decimal digits.
e Complexity question: to which class does isPrime? belong?
Best : P (e.g., integer multiplication).
At least : RP.
And: what about proofs?
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Complexity classes
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Thanks to E. Thomé

How difficult is factoring?

230 + o
220 +

CFRAC: o e T
200 +
1804 QS: e (215 . 135)41 1 .. 2773 +1

SNFS: JRSA-140
160 + GNFS: o o °® .
(40t Fo ——== p(11887) 'T
12041 F,=22" 11 RSA-129 Internet —_— T RSA-155
100 111 4 1 email ——#" \ RSA-1
80 + SUN 3 cluster —eo © RSA-120
Cray X-MP ——g
60 + Cray 1S —e MPP
 §
40 e+—— F4IBM 360/91
70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 00

And alsoi: 03/1991: 2,463+ (c101) on a Cray Y-MP4/464; 04/1992: RSA-110 on a MasPar (16K nodes).
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The reign of clusters
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Plan

e Today: primality.

e Tomorrow: elementary factoring algorithms.

o Last but not least: powerful factoring.

You must practice with numbers!
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