wo 20187135566 A1 | 0K 00O

) FHFBAFHMICE DOV TLRAI N ERERFR

(19) B R AR E AR > 0 O R 0 O 0
EfEHB < N _
iy = WO 2018/135566 Al
2018F7H26H(26.07.2018) WIPO | PCT
(51) EFF4FEF D4R (72) F#BFE EH ES(HAMADA, Koki); T 1808585
G09C 1/00 (2006.01) GOG6F 7/552 (2006.01) RSB ERE=TEIZE1 12 NT
QD) ERHERS PCT/TP2018/001346 T HBIRFE L > 5 7 Tokyo (JP).
) (74) REAN: F E BEH, H (NAKAO, Naoki et al.);
(22) B HEEER - 20181 H18H(18.01.2018
IR R _ FLALA( _) T1600022 RRMHEXHFE=TE1&H2 2
(25) EFRHRRDSEE - HAEEE B #BENS O EJL 6B Tokyo (JP).
(26) EFRAROEEE : BEE 81 fxEER0AVEY. 2TOREOERR
(30) BHIET—4 : EMNTHE) 1 AE, AG, AL, AM, AO, AT, AU, AZ,
¥5FE 2017-008094 2017518208 (20.01.2017) JP BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,

CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH,
KN, KP, KR, KW, KZ, LA, LC,LK,LR,LS, LU, LY,
MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ,

HHEA: B & & £ & &% % X &
#t (NIPPON TELEGRAPH AND TELEPHONE
CORPORATION) [JP/JP]; T 1008116 R E#BTF
REXAFE—THES5% 15 Tokyo (JP).

(54) Title: SECURE COMPUTING SYSTEM, SECURE COMPUTING DEVICE, SECURE COMPUTING METHOD,
AND PROGRAM

(54) DA : WBHEI AT L, WEFEEE. WBHEAE 70754

[E4] AA
oK Fig. 4
5110 Generate [[r]],[[2r]]
| [[r1I[271Z %% |‘¥S110 S$120 Generate the concealed texts [[e]] and [[f]]

| of the integer part e and the decimal part f of x-r,
| X-rDERER e SAEDDfOWES [[e]] & [[f11E4ER |—Ms120 S130 Restore f

I 5140 Generate the concealed text [[y]] of y

e
L I i -s130 obtained by left shifting 2f by e bits
| 2EeCy MESD FURYORBXIYIEER |~ gi40 §150 Calculate [[2x]]
[ AA Start
| (2013t E ~—sts0 BB End
Tor
BB

(57) Abstract: A sccure computing technique is provided for calculating powers of two in a shorter computation time.
This secure computing system includes: a decimal decomposition means 120 which uses a concealed text [[r]] to calculate,
from a concealed text [[x]], a concealed text [[x]]-[[r]] of the difference x-r between the value x and a random number
1, and generates, from the concealed texts [[x]]-[[r]], a concealed text [[e]],[[f]] of the integer part ¢ and the decimal part
£ (0 < f<1) of the difference x-r; a restoring means 130 which restores the decimal part f from the concealed text [[f]];
a left shifting means 140 which, from the decimal part f and the concealed text [[e]], generates a concealed text [[y]] of

a left-shifted value y, which is the value obtained by left shifting, by ¢ bits, 2% ie., the power of two with the decimal
part f as the exponent; and an
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exponentiation calculation means 150 which, from the concealed text [[y]], uses the concealed text [[2']] to calculate,
as the concealed text [[27]], a concealed text [[2]] % [[y]] of the value 2'x y, obtained by multiplying the power of two
2" and the left shifted value y.
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