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Secure Multi-party Computation Based on Symbolic Edge-valued Binary Decision Diagram

XU Zhou-bo YU Qiang-sheng GU Tian-long NING Li-hua
(Guangxi Key Laboratory of Trusted Software,Guilin University of Electronic Technology,Guilin 541004, China)

Abstract Efficient representation of the decision function is a hot problem in the study of secure multi-party computa-
tion. Symbol description technology is a novel method for the decision function representation. Aiming at the problem of
leaf nodes expansion which leads to state explosion in the protocol produced by the algebraic decision diagramm (ADD)
representation of decision function, an edge-valued binary decision diagram (EVBDD) technique was introduced, and
then a new method for decision function representation based on EVBDD was proposed. Firstly, the decision function is
transformed to symbolic EVBDD form by using the structure of EVBDD, and thus the problem of leaf nodes expansion
is avoided. Secondly, through adding virtual nodes, the privacy issues appeared on the computation path is solved. Fur-
thermore, an EVBDD encryption algorithm was proposed, and a new secure two-party computation protocol based on
EVBDD was designed. Finally, the correctness, security and efficiency of the new protocol was analyzed, demonstrating a
considerable improvement in efficiency of the new protocol compared to the method based on ADD,
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B A BEREAT HOBE, R 1 RS

# 1 ET ADD.EVBDD H# SCHBL SHA256 $47 R ¥ AY Ho ik

function and-4 and-8 and-16
size(nodes) 44 522 79024
ADD-based(19]  Sxecute SHAZS6 9 1060 158080
(times)
size(bits) 7568 93960 15330656
size(nodes) 29 267 13489
EVBDDbased ~ Sxecute SHAZS6 66 550 27010
(times)
size(bits) 4930 47526 2535932

and-t . BRI BN 5i2E , Alice F1 Bob £3&F — 4 t-bits
BEEHA R 26 NER B —4 -bits BEL.

FEERBEPTENEE  ARERPEAREREXT,
Hot 79 SR ESAR, ik 55 t=4,8,16, He
ADD-based ,EVBDD-based 5K B BT F A BB FR.

MR 1 %R LW A, BEE A BRI P T R H R B
BEK,ET ADD#R R BB E AR I % B il BRI E
FK. MET EVBDD & CHBEAEXE/D.,

PA &3 SC kAT T 4007 . AR — itk , SHER EEL &
BIESL T . EVBDD W78 1, BN 2% /i ADD
HIr R R 20, BALERE] 22 +-2'—1, B, ®EF EVB-
DD Hy 3R R B MBS /N MR R .

BWRIFE AEXREEHE TS ADD HARBMHF
T WO A LA B iU TET W R S A R 4R 1R R, BIARE B
EVBDD Z|E g5 R, 45 5 T Wil & F EVBDD Wi &
®,#HEi T -4 T EVBDD WRLF F AL, WG,
AT HNERF ST ETARF SRR, 2F EVB-
DD HARKRK BB ERERK. B, B il ERH
BRI T A Bk, S5 CER(19]4
b, TR B R T B R B B 2, IR T U,

AR HHETF EVBDD MR LW B B8 T HRHK
ERBP - FH QB KU RS RARES RSB ENE. BT
LEBUER T8 3, P SRR A 5%
Ei, 2F EVBDD Z 2 UM MRIRE T 2 as .
b, A ST B r R 2 Bk, 2 T —2$ T
fEd, W] LM £ Z 2 B RER T
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