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[Random Number]

Random number is defined a sequence of random variables. An example is a sequence of binary random variables with equal probability. We can get this
random numbers form a result of finite number of honest coin tossing.

[Random number generator]

Methods to generate sequence of random variable are called random number generators. The sequence generated by an algorithm on the computer is
called pseudo random number. The most popular pseudo random numbers have uniform distribution on [0, 1). There are linear congruential method, M-
sequence, Mersenne Twister and so on. These random numbers are not true random number. The random number sequence generated by a physical
phenomenon is called physical random number and can seem to be true random number. The most popular phenomenon which is used for a hardware
random number generator Is thermal noise of electronic circuit. Recently chaos phenomenon of semiconductor laser or magnetoresistive element is used.

[Development of Hardware Random Number Generator in our Institute]

We introduced FACOM128 which is the first commercial computer system of Japan in 1956. We used hardware random generator whose noise source was
radioactivity. In 1963, 1971, 1989 we introduced hardware random number generators whose noise sources are thermal noise of diodes and noise signal is
digitized by using comparators. Fig.1 is a component of hardware random number generator which was developed in 1989. Generation speed is 1.5 MB/s
by using 8 boards in parallel. In 1998 we changed generation method. A/D converters are used for digitizing analogue signal. Fig.2 is the generation board
which was developed in 1999 whose speed Is 25MB/s. Speed of the latest board is faster than 640MB/s. These hardware random number generators were
certified as historical computer equipment by Information Processing Society of Japan in March 2016.

[Use of Random Numbers]

Random numbers are used for Monte Carlo method, bootstrap and so on. Large-scale computations are necessary for large-scale problems. Parallel
computations must be conducted. We, however, cannot accept results free from care, since it is too difficult to confirm whether two random sequences have
correlation or not. On the other hand we can use random numbers generated by hardware random number generator for parallel computing at ease. Users
can download random numbers from our portal site http://random.ism.ac.jp/.
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