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Abstract This paper analyzes the basic design principle of Montgomery algorithm and the computing produce of multiplication in computing
modular squaring. By adopting two new methods of computing squaring and optimizing Montgomery algorithm for squaring, it proposes the
Montgomery modular squaring algorithm which is best suited for standard 32-bit processors. It also applies this new method to modular

exponentiation and gives a Montgomery modular exponentiation algorithm based on sliding window techniques. According to experimentation, the

new algorithm improves its efficiency with 9%~12%.
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2 us

512 bits 1 024 bits 1 536 bits 2 0438 bits
6.379 24.425 53.870 93.330
1 4.632 16.508 34.496 59.250
1 (%) 27.38 32.410 35.960 36.520
2 4.889 17.130 36.856 63.740
2 /(%) 23.35 29.870 31.580 31.700

3 us

512 bits 1 024 bits 1 536 bits 2 048 bits

SOS 13.123 48.833 107.483 188.745
OMMSI1 10.660 40.600 86.980 151.860
OMMSI1 /(%) 18.770 18.850 19.070 19.550
OMMS2 11.780 41.140 89.090 158.630
OMMS2 /(%) 12.200 15.750 17.110 15.950

OMMSI1
( 4 ) 2/3
16.67%
4 SOS OMMS1 ms

512 bits 1 024 bits 1 536 bits 2 048 bits

MME+SOS 7.436 56.889 187.200 431.500
MME+OMMS|1 6.752 51.090 167.200 380.530
/(%) 9.200 10.200 10.6800 11.800
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