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Implementation of Index Calculus Attack for
Hyperelliptic Curves of High Genera

Yasunori Kobayashi Tsuyoshi Takagi

Graduate School of Systems Information Science, Future University Hakodate,
116-2, Kamedanakano-cho, Hakodate, Hokkaido, 041-0806, Japan.

Abstract Recently, pairngs over hyperelliptic curves have been getting more attentions due to novel
protocols and their rich algebraic structures. The security of these pairings depends on both the discrete
logarithm problem over hyperelliptic curves (HCDLP) and that over finite fields. However, there are a
few previous works which evaluate the security of the HCDLP with high genus by implementing them on
computers. In this paper, we implement an efficient algorithm called index calculus method for solving
the HCDLP of high genus hyperelliptic curve H : y? = 22971 4 1 over F3. Then we solved the HCDLP
over Ji (F3) of g = 74, #J5 (F3) ~ 2120 in 2.3 days using Core 2 Quad(2.66GHz), Core 2 Quad(2.40GHz),

and Core 2 Duo(3.00GHz).
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