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The Sudy of Graph Decompositionsand Placement of Parity and Data to
Tolerate Two Failures in Disk Arrays: Conditionsand Existance

ZHOU Jie? WANG Gang® LIU Xiao Guang? LiuJing?
9 ('school of Computer Science and Engineering, South China University of Technology, Guangzhou 510641)
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Abstract A novel method for tolerating up to two disk failuresin disk arrays has been presented. By
representing a check group condsting of date and parity units with a graph , the conditionsfor tolerat-
ing two disk failuresin disk arrays becomesto that of partitionsof check group , and thusto that of the
decompositionsof its graph. A necessary and sufficient condition for the partition of check group is
proved; the existence of the partition is given; the condition for optimizing the performance of the
placement scheme is discussed; and the step of placement of the date and parity in a disk array is
shown. It presents an efficient method for placement schemes with optimizing performance to tolerat-
ing two disk failuresin disk arrays.
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