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Operations carried out "arbitrary" bit size in integer numbers according to the rules of modular arithmetic, deterministic and pseudo prime tests 
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Red line: Grade-School algorithm running time
Blue line: Karatsuba-Ofman recursion running time
(the X axis is the word length, the Y axis is the time in milisec)
The comparison of the running times of the Karatsuba-Ofman recursion and the Grade-Schcool algorithm which implemented in Assembly 64 bit language.
According to scientific literature the Karatsuba-Ofman recursion is one of the fastest multiplication algorithm. It’s efficiency is O*(t1.58). The effectiveness of the traditional multiplication algorithm is said to be O*(t2). I saw on the basis of formulas that Karatsuba-Ofman multiplier algorithm is very fast, but I was curious how slow the traditional multiplication algorithm is.
I thought the Assembly programming language is the best choice to make this comparison, because in this language it’s me who tells what number put into which the register, where, when, and what to read out of the memory, what is more, Assembly is my favourite programming language . The implementation was written in one thread in 64-bit Intel Assembly language.
To our biggest surprise the produced results conflicted the theory of the scientific literature. The Grade-school algorithm was much faster than the Karatsuba-Ofman recursion – calculated with the same numbers, measured under the same environment.
Measured to 1350 word-length, the running time of the Karatsuba-Ofman multiplier was 49499 ms, while the running time of the Grade-school algorithm was 307ms.
The above mentioned experiences means, that Grade-school multiplication algorithm for 1350 word-length is 161 times faster than the Karatsuba-Ofman recursion.
I have also made the comparisons with the Lucas-Lehmer prime test, where I compared the multiplications in squaring.
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