Computer Security Symposium 2014
22 - 24 October 2014

A—REE*AVEEREOREBEAKROZREREEICDWT
PHH H *! R A *2 KA AR *3 R FRHE 3

R E| P U R E 2T R BHRIARFEY AN ATV AL X —
980-8579 Al T 5 HEX i 7 15 5 6-3-09 980-8578 Ailif i1 5 HEX i 7 5 % 6-3

*lnisida@s.tohoku.ac. jp

HoFL ANEMECILZEFEFHNZ/BONLL27RGH (Secure Multi-Party Computation)
&, X2 T 2XZAEEHMO—D2TH 5. FIIYHL A — NllZHWE 1 — RR—=X
g5 70 b2V, EIREERIICZ RRETREZ BT 5. BMEMAR T, SRR S BB &,
FEEDOMEBIZ XA =Ty F2 LIED T—F—AA RO 70 F IV EHBEL, SHRICHERI—ROD
M ERDTE 72, UL, EREOGWMEBEREFR T 28I T2 BRI DOWT, — IR
BETEN TRV, ARETIE, EEOGMMEEREZLZEIFHATES N — N E G2 5 LIz, WFR
BB OGS EMEEZROES 2 LB RT.

Secure Computation for Any Boolean Function Using a Deck of Cards

Takuya Nishida*! Yu-ichi Hayashi*? Takaaki Mizuki*® Hideaki Sone*®

*1.2 Graduate School of Information Sciences, Tohoku University

6-3-09 Aramaki-Aza-Aoba, Aoba-ku, Sendai, Miyagi 980-8579, Japan

*lnisida@s.tohoku.ac. jp

*3 Cyberscience Center, Tohoku University
6-3 Aramaki-Aza-Aoba, Aoba-ku, Sendai, Miyagi 980-8578, Japan

Abstract

Secure Multi-Party Computation, which outputs the result of some computation while con-
cealing the inputs, is a cryptographic technique supporting information security. In particular,
card-based cryptographic protocols that use physical cards achieve information theoretic security.
The existing studies designed tailor-made protocols for certain Boolean functions such as the
logical AND function and the majority function, showing the numbers of cards required for the
computations. However, a sufficient number of cards to compute any function has not been
revealed. In this paper, we give a sufficient condition on the number of cards for any function to

be securely computed, and show that the number can be decreased for symmetric functions.
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