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A Fast Diagnosis Algorithm on Mobius Cube Under the MM * Comparison Model

YANG Hui YANG Xiao-Fan

(College of Computer Science, Chongqing University, Chongging 400044)

Abstract Comparison-based diagnosis is a practical approach to the system-level fault diagnosis
of multicomputers. The Mobius cube is a variant of the hypercube, which possesses some fea-
tures desirable for parallel processing. This paper addresses the fault diagnosis of the M&bius
cube under the MM"* comparison model. By employing the distributed property of cycles over a
Mbobius cube, the authors present a new diagnosis algorithm. With elaborately organized data,
this algorithm can operate in O(Nlog,” N) time, where N stands for the total number of nodes.
In comparison, the classical Sengupta-Dahbura diagnosis algorithm takes as much as O(N’) time
to achieve the same goal. As a consequence, the proposed algorithm is remarkably superior to the

Sengupta-Dahbura algorithm in terms of the time overhead.

Keywords multicomputer; system-level diagnosis; comparison-based diagnosis algorithm;
Mébius cube
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Background

The system-level diagnosis of multicomputers, which is
aimed at identifying faulty processors by conducting tests on
processors and interpreting the test outcomes, is an impor-
tant topic of research from fault-tolerant computing. The
central task of system-level diagnosis is to develop efficient
diagnosis algorithms. As a result, many diagnosis algorithms
tailored for various interconnection network architectures
have been proposed. However, to our knowledge, there is
no known efficient diagnosis algorithm on Mgobius cube net-
work under the MM"* comparison model.

By employing the distributed property of cycles over a
Mobius cube, the authors present a new diagnosis algorithm.
With elaborately organized data, this algorithm can operate in
O(Nlog,? N) time, where N stands for the total number of

nodes. In comparison, the classical Sengupta-Dahbura diag-
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nosis algorithm takes as much as OCN”) time to achieve the
same goal. Therefore, the diagnosis algorithm is remarkably
superior.
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