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ABSTRACT

Speeding up scalar multiplication of an elliptic curve point has been a prime approach to efficient implementation of
elliptic curve schemes such as EC-DSA and EC-ElGamal. Koblitz introduced a base-¢ expansion method using the Frobenius
map. Kobayashi et al. extended the base-¢ scalar multiplication method to suit Optimal Extension Fields(OEF) by
introducing the table reference method. In this paper we propose an efficient scalar multiplication algorithm on elliptic curve
over OEF. The proposed base-¢ scalar multiplication method uses an optimized batch technique after rearranging  the
computation sequence of base-¢ expansion usually called Homer’s rule. The simulation results show that the new method
accelerates the scalar multiplication about 20%~40% over the Kobayashi et al. method and is about three times as fast as

some conventional scalar multiplication methods.
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&12|E 1. Parallel Binary Scalar Multiplication
(PBSM)
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Input : k=Y k2,0<j<n—1 and
i=0
a variable point P

Output : Qj=ij, 0<j<n~-1

1 Initialize QJ —0,0<5<n—1
2 for i=0 to t—1 do

3 P 2P

4 for j=0 to n—1 do

5 if kji=1 then QJ.(—Q.—l—P.
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Input : {cn,cl,“-,c,_,} and a variable point P
Output : @=ch 0<i<n—1

Partitioning Stage
1 for i=(e, , gl =1 to 2'—1 do

2 5N A U g
e;=1 =0

Combining Stage

3 {P}—PBM({s}, P), 1<i<2"—1
4 Initialize @« O, 0<i<n-1
5 for i=0 to n—1 do

6 for j=(e, , ), =1 to 2'—1 do
7 if ¢ =1 then

8 Q—Q+FH
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