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High Performance Montgomery Multiplication

ZHENG CHUYU,t MASTAKA OHTA,! TAKASHI MATSUMOTO
and KIyOMICHI ARAKIt

Montgomery multiplication is a fast modular multiplication method. It is known that
register blocking and carry save techniques etc. are effectively applied in multiprecision mul-
tiplications. In this research, we implemented the multiprecision Montgomery multiplication
with these techniques. We make comparison of processing speed between original multipreci-
sion Montgomery multiplication and improved multiprecision Montgomery multiplication on
Intel Pentium4 (2.2 GHz) processor and Intel Itanium2 (900 MHz). For the implementation
of Ttanium2 (900 MHz) processor, it is obtainable that the processing speed of 44,160 bits
of modular multiplication would be increased to 8.37 times as fast as original one. For the
implementation of Pentium4 (2.2 GHz) processor, it is obtainable that the processing speed
of 11,520 bits of modular multiplication would be increased to 2.16 times as fast as original
one.
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