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We propose to study the diagnosis
problem of multiprocessor system. For the
purpose of
self-diagnosis of a given system, several
different models have been proposed in
literature. Preparata, Metze, and Chien first
introduced a model, so called PMC-model,
for system level diagnosis in multiprocessor
systems. In this model, it is assumed that a
processor can test the faulty or fault-free
status of another processor.

The comparison model, called MM model,
proposed by Maeng and Malek, is
considered to be another practical approach
for fault diagnosis in multiprocessor systems.
In this approach, the diagnosis is carried out
by sending the same testing task to a pair {u,
v} of processors and comparing their
responses. The comparison is performed by
a third processor w that has direct
communication links to both processors u
and v. The third processor w is called a
comparator of u and v.

If the comparator is
disagreement between the two responses is
an indication of the existence of a faulty
processor. To gain as much knowledge as
possible about the faulty status of the system,

fault-free, a

it was assumed that a comparison is
performed by each processor for each pair of
distinct neighbors with which it can
communicate directly. This special case of

MM-model is referred to as the MM*-model.
Sengupta and Dahbura studied the
MM-model and the MM*-model, gave a
characterization of diagnosable
under the

systems
comparison approach, and
proposed a polynomial time algorithm to
determine  faulty  processors
MM#*-model.

under

In this proposal, we consider the
diagnosability of a family of networks,
called the Matching Composition Network
(MCN); two components are connected by a
perfect matching. The diagnosability of
MCN under the comparison model is shown
to be one larger than that of the component,
provided some connectivity constraints are
satisfied. =~ Applying our result, the
diagnosability of the Hypercube Qn, the
Crossed cube CQn, the Twisted cube TQn,
and the Mobius cube MQn can all be proved
to be n, forn > 4.

We shall also study the diagnosis problem
under PMC-model. We define some new
concepts called “strongly t-diagnosable
system” and ‘“conditional diagnosability”,
we are currently working on this subject.

Keywords: fault diagnosis, comparison
model, MM*-model, PMC-model,
diagnosability.

e ECEN T
With the rapid development of technology,
the need for high-speed parallel processing
systems has been continuously increasing.
The reliability of the processors in parallel
computing systems is therefore becoming an
important issue. In order to maintain the
reliability of a system, whenever a processor
(node) is found faulty it should be replaced
by a fault-free processor (node). The process
of identifying all the faulty nodes is called
the diagnosis of the system. The maximum
number of faulty nodes that the system can
guarantee to identify is called the
diagnosability of the system.

We consider the diagnosability of the
system under the comparison model,
proposed by Malek and Maeng [16,17]. The



diagnosability of some  well-known

interconnection  networks  under the
comparison model has been investigated.
For example, Wang [21,22] showed that the
diagnosability = of an  n-dimensional
hypercube Qn is n for n > 5, and the
diagnosability of an n-dimensional enhanced
hypercube is n+1 for n >6. Fan [12] proved
that the diagnosability of an n-dimensional
crossed cube is n for n > 4. Araki proposed
that the k-ary r-dimensional butterfly
network BF(k, r) is 2k-diagnosable for k >2
and r > 5. Besides, the diagnosability of the
Hypercubes, the Crossed cubes, and the
Mobius cubes under the PMC diagnostic
model were also studied in [2,10,11,14].

We study the diagnosability of a family of
interconnection  networks, called the
Matching Composition Networks (MCN),
which can be recursively constructed. MCN
includes many well-known interconnection
networks as special cases, such as the
Hypercube Qn, the Crossed cube CQn, the
Twisted cube TQn, and the Mobius cube
MQn. Basically, MCN and these mentioned
cubes are all constructed from two graphs
G1 and G2 with the same number of nodes,
by adding a perfect matching between the
nodes of G1 and G2. We shall call these two
graphs G1 and G2 as the components of
MCN.

Our main problem is the following.
Suppose that the number of nodes in each
component is at least t+2, the order of each
node in Gi is t, and the connectivity of Gi is
also t, i=1,2. We shall prove that the
diagnosability of MCN constructed from G1
and G2 is t+1 under the comparison model,
for t >2. In other words, the diagnosability of
MCN is increased by one as compared with
those of the components. Using our result, it
is  straightforward to see that the

diagnosability of the Hypercube Qn, the
Crossed cube CQn, the Twisted cube TQn,
and the Mobius cube MQn are n for n >4.
Some of these particular applications are
previously known results [12,22], using
rather lengthy proofs. Our approach unifies
these special cases and our proof is much
simpler. The diagnosability of the Twisted
cube TQn and the Mdbius cube MQn, as far
as we know, are not yet resolved.
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