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Abstract Recently, as the amount of information processed by computers has been proliferated
significantly, the number of disks in a disk array tends to be increased. However, constructing a disk
array with such a large number of disks may result in a high probability of an occurrence of disk
failures. In order to achieve high reliability under such an environment, two new methods using dual
parity placement, called DH(Diagonal-Horizontal) schemes, are presented in this paper. Both DH
schemes can tolerate up to two disk failures by using two types of parity information placed in the
diagonal and the horizontal directions, respectively. Because the encoding and decoding algorithms of
both DH schemes are quite simple and efficient, disk arrays encoded with them can be easily
implemented as either N or N+1 disks when N is a prime number. Both DH schemes use almost
optimal disk space for storing the redundant information, and they can be easily implemented to an
existing disk array system without updating hardware since they require only exclusive-or(XOR)
operations. Morcover, both DH schemes can recover rapidly from any double disk failures since they
use smaller number of XOR operations for decoding. As a result, DH schemes are efficient methods
because the probability of an occurrence of catastrophic failures in a disk array system can also be
lowered.
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