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Investigation on calculation amount of Secret Sharing Method
with Extended Field

TAKESHI MATSUDA™  DAIKI SATO™ MICHIO SONODAT?

Abstract: A secret sharing method that can manage and distribute data is known as a method for storing and using data safely.
The (k, n) threshold method, which is one of secret sharing algorithm, requires calculation of simultaneous linear equations over
a finite field, and it is necessary to construct an operation table that becomes a calculation rule in advance when performing four
arithmetic operations. It is known that simultaneous equations can be calculated without constructing a calculation table by using
the original power representation of the expansion field when calculating multiplication and division by using the properties of
the expansion field of the finite field. It is difficult to obtain information about how much time is actually required for calculation
by the prime field and the extended order. In this study, we investigated and considered the relationship between the order of the
extension field, the computational complexity of the simultaneous equations, and the actual computation time in the operation
related to the (k, n) threshold method.
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Figure 1 p and time values with a p of 2003 or less in
Table 1

B 1%, R1LOT7T—FIZ4REHBEEY LD & & O
KThv, difro RN,
y =3.72%107%x' - 1.83%107°x°

+ 1.83%10°x* + 0.0006x - 0.1108
Thb. WERBOMIL 0.9978 THD. Z O T
Pp=2503 LA D& ORER 2 HEET 2 &,
(p, time) = (2503, 125.537)
(3001, 263.853)
(3499, 494.768)
(4001, 856.283)
D, p OENBKEL 12D LHAERBOEBEOME 0%

(© 2019 Information Processing Society of Japan

Vol.2019-MPS-125 No.12
2019/9/25

WRELRDZ LR DIND.

£ 1 p,n k &FEITHRRH OBLR
Tablel  Relationship between p, n and k with execution time.

p n k time[s]
101 100 99| 0.007437
199 198 197| ©.029303
307 306 305| ©.098723
401 400 399| ©.209213
499 498 497 0.416716
601 600 599| ©.710076
701 700 699| 1.155543
797 796 795 1.68329
207 906 905 2.533662
997 996 995 3.566696

1103 1102 1101| 4.838234
1201 1200 1199| 6.994625
1301 1300 1299| 8.672607
1399 1398 1397 11.5618
1499 1498 1497| 15.130483
1601 1600 1599| 21.062002
1699 1698 1697| 28.248213
1801 1800 1799| 32.021135
1901 1900 1899| 39.510783
2003 2002 2001 51.36557
2503 2502 2501|113.920948
3001 3000 2999(|203.948909
3499 3498 3497 328.07963
4001 4000 3999(536.424088
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