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A Sublinear-Communications Constant-Rounds Array Access
Algorithm for Secure Multi-party Computation

Koki HAMADA!

Abstract: In this paper, we propose an algorithm that efficiently performs memory access while keeping
target address secret by secure multi-party computation (MPC). Recently, many studies on memory access
algorithms for MPC have been actively conducted. As long as our knowledge, our algorithm is the first one
that exhibits both sublinear communications and constant rounds simultaneously. We also demonstrated the
practical efficiency of our algorithms by experiments.
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Algorithm 1 000000

Notation: [y] + DictionaryRead([k], [v], [z])O
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Output: 000 [yJ00000y =" 1= [0

1: for i € [0,n) do in parallel

2 [elil] + (kli] = [2])D

3: return InnerProd([v], [e])O
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Algorithm 2 000000
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3: [u] < Demux([zo],m)0
[v] < Demux([z1], [2=T1)0
4: return Projection(Projection([a], [u]), [v])O
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Algorithm 4 000000 ODO
Notation: [b] < BatchWrite([a], [x], [d])D
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4: for j € [0,k) do in parallel
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6: for j € [0,k),: € [0,m) do in parallel
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9: for i € [0,n) do in parallel
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11: return [b]O
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Algorithm 5 0000 RAMOOOOO

Notation: [y] + RAM-Read(([a], [k], [v]), [=])C
Input: RAM([a], [k],[v])) 000000 [z]O
Output: [y][0 0000y 0 RAMOODO z000O
1: [y] < ArrayRead([a], [z]) + DictionaryRead([k], [v], [=])O
2: return [y]O

3.3 0000 RAM
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00000000000000000000000000
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Algorithm 6 0000 RAMOOOOO
Notation:
([, ¥, [v'])  RAM-Wite(([a], [¥], [o]), [+], [s])0
Input: 0000 RAM([a], [k], [+*))D0O00000CODOOO0 [2]0
000000000 [yo
Output: 0000 RAM([e¢'],[F],[»)COD0O0DOO0O0OO
RAM([a], [¥'],[v']) 000 i 000 i =2z0000 20000
0000 ([a],[k],[v]) D00 i0000000
: [y'] = RAM-Read(([a], [£], [v]), [=])0
o [d] < [¥] - [¥'10
"] < [ || (l=D)0
: o] « [o] || ()0
if [(/] 00000 700 then
([al, [¥"],[v"]) DOOOOCODODO
: [a"] «+ BatchWrite([a], [k"], [v"'])D
return ([a”], (), ()0
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3.3.3 00O
000000000 T=[y2| 0000000000
00000 oW*yn)OOODODOO O(1) 000000
OROHPEDO0N0000 O(y/p) 0000000
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0.001 L p . L

20 25 510 515 220
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04 0O0OOO
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000000 00000 0000 Zahur O [13]
2000 10 0.295 10.41

250 7.216 26.25

2100 230.501 824.81

2000 (00) 10 0.294 -
250 0.672 -

2100 10.244 -

ooooo n =22 0.165 0.34

n =25 1.147 4.08

n = 210 52.535 679.63

o) DD0D00O0000O0O000000 OF2n)0 O(1)
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0000000000000000000000000
00000000000000000000000000
000000000 00000000 O(y/nlog?) 00
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000nr=22°00000
00000000000 58000.034000000000
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