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el 3 Ausl Alslel f-8-38A AMEEa gl
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P59t AT AT ECCoF 22 A28 GEA2H
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A 7V F87 EA9) shirt seisten A 259
7k o] HolellA W& Ao] o] FEH it}

71&o dHA e g daR|EeRE
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MPQS (Multiple Polynomial Quadratic
Sieve) <alF¥s dw=l&(16) =3z GNFS

(General Number Field Sieve) Q523 <12
Z(2)e] l=d 2 FolA GNFS i3] duel&
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(1) oi=R3s 2= E RSA-challenge
i A s 9= Qe W
RSA-100 1991 MPQS
RSA-110 1992 MPQS
RSA-120 1993 MPQS
RSA-129 1994 MPQS
RSA-130 1996 NFS
RSA-140 1999 NFS
RSA-155 1999 NFS
RSA-160 2003 GNFS
RSA-576 2003 GNFS
RSA-200 2005 GNFS

o= 0|9} e A dAE deE AR Hx

o A A4 st=do] ARl TWINKLE(13)&
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F=E et 20034 TWINKELS Add Adi
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A Fak Qe daEEe AR E sl
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o] FAAE RS F AT 4,y T A7) AT 4
o2 FYH)
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ARFo2H no AF4E &S 5 ok AH FA
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52 A7) A% FAE grdid

o 47} Foial A47)A g 252 P
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2
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d elel]e]= g3t 2ot 4 AW T3 o= Al
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1. TWINKLE

Adi Sharmire CHES'99 Rump Session©l
A TWINKLE(The Weizmann Institute Key
Locating Engine)e]2h= Al8l& 43 A4 3t=9)
o] tjulo]AE WEFHI,13). TWINKLES A
2 A1eE MR AdAE A A4 Az FH
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g Sle ¢ E844 A8 Amlelr}

Al¥) A olA smoothnessE Felsted dejs
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AZEE 71EeR vk 7189 AW wbge] ]
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AL 8182 Hol 2R, AL o] FeiAl o]F
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(& 2) 71=9] PC 7|8t Ru|e} TWINKLES] 768H|E &

& olaus) Al HQE X U AlZH

712 PCrut

A58l

Line Sieving

T % TWINKLE

Line Sieving

TWINKLE 2,500} +
10GB =&l PC

5GB #lx#e PC
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40,0004
L $ 8M $ 13M
A8A7 14 14

I

o 7z} LED7} ¥3ste 4e & A&7/ ke
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2. TWIRL

199939 49 7] iz vl S I RAL
Asog ol A4 512 H]E RSA 7]& d+E
& shed Ao 1024 ¥E =719 = $F
15434 2003 Bt B Aelel Al Lol

2 4494 TWIRL(The Weizmann Insti-
tute Relation Locator) st=gje] AA 7ol #
3led 7]&gcH(14) (2F 0.13um 3¥, 1GHz A
& VLS ole olddl &M% tixtd(opto-
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74 RSA 512 H|E 715 24d3] dsEa] st
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N
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(28 3) Largish Prime ¥99 TWIRL +X

N 255 —
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7t S 5 A |
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 S— —
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S

43 A5 $10M ¥42 a2 16 ol AH
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21 TWIRLS} 74

NF39 PC 7jdb dAe AARSZ 512bit,
530 bit7} FtAlels ojmr} o] #Asle 7L E7)
S3lch. B3] 1024 BHlE A5 oigt uj4-& 2y
@ u o] (3 4)¢ A},

(£ 3) 7I1&2 PC 7Iet Fui2} 1024bit THs QeEa

H|g
A4zl 10GB wl=egle] PC 5x10™H
v % $ 10"
A8 A%k 14

TWINKLES el shd Aldl dd-& zAls}
£ ubgdell, TWIRLE = Z=wuict ¢4 sj9 A
d9g o5 o 2a o 4A 7" 512 ¥4
¢ 7% 30cm el Alg]E o] (Silicon
Wafer)ol 79709 5 A4 Awirt gt 9bd
ol TWINKLES GaAs ¢ols] A48 a2 g},

a3 394 599 p #& sl vzt W 2 3%
olm2 |logp, | & "% =E&A w&Ed} Largish
&% (pi) 5.2x109R, (p; ) 4.2x10%,2 8- 54
S oA T e} $EL AR o] FHEsSnD
vl 274 328 o4l o] A8l 47 4
g2 MY AL e FE(EER $Y)E
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Ho EfEE £ S 53 ZRAM 93}
of F71422 F7 2 AAEd, WE ErE 4
< #5 (buffer) S EH31AAM F2 Z2AA2 &9
w3 wEY | A7k wlAl 2A s A4 (delivery
pair)& AT} A44e gzl il
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1528 A4 shedel 37 59

(E 4) TWIRLY ALEXH2

R 22A1ZHH(R

o A 768 Bit 1024 Bit
Rational Factor Base 1x 108 Rational Factor Base 3.5 x 10°
Tejrl g Algebraic Factor Base 1x10° Algebraic Factor Base 2.6 x 10"
Sieve Line Width 3.4 x 10% Sieve Line Width 1.1 x 10%

A2 (1cluster)

(1,330mm? x 4)r +(4,430mm? x 1)a

(15.960mm? x 4)z +(65,900mm? x 1)a

{ Dr + (s = 1/6 wafer } { (1/4 wafer x 8)gr + (1 wafer)a }
Frequence 1 GHz 1 GHz
H] 4 (lcluster) $ 830 (NRE A1¢1) $ 15,000 (NRE #l¢)
2847 (1cluster) 164 194 |1

14 ol A5 Ed Mg

$ 3,400 (NRE #|9))

$ 2.9M (NRE #14)

- 1024 - - -

111

transport system with
butterfly topology

(28 4) SHARK Algl Fd|e| 7=

3. SHARK

B 2AddAd e 19 oW 1024Bit $AFE ol
ket 23 AHS & 5 e S By 3=
4ol SHARKe o3l 71&3(5].

SHARK= 2,300/19] ¥ #Av|2 FA4=+ sht
9 H]-£-& $70,000 HE Ae¥Tl Ay wypEe
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Al W22 E o] 4gtct, et AA A4 v R vl
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Al 4L go R ooz F¥Ew 7pzhe] of
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ECM(Elliptic Curve Method) =] AuE
E3lo] wizA FA5 o8-S A} olu ECM
Al vlzy AL B]%——i T4l 7heslch,

3.1 SHARKY| 4

SHARKE I, II, 111 Al 7x]9] #&3 Af A~
goz TAE Ay 99L& 29 lattice JoB

T4 AL HEog 2gdn. AH APS e
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2 FESE2 se) A FE2 16kBe] AAHE
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258 99 JF 7IAE £ AL v2A
TFARCH(I, 11, IID).

Il 99L& & 242 r:]a,—uf Ay Age o8 2
23 H|o]E)lE butterfly A$A Ao Agdiic},
o} 1,02474] 22 °‘4°] Wy E—Z_]-E}-u:} zpzhe
1/1,0249 A 99& oEv. w2pd AeAndS
1,024709) 1¥& et

IT 9L F72 2719 258 79 latticee2
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