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Message Routing Algorithm on an Injured Hypercube

Heon Taek Kong ' - Jin Woon Woo '

' ABSTRACT

Communications on hypercube nodes are done by explicit message routing. So efficient message routing is very
important for the performance of hypercube multicomputers. However, hypercube nodes can be faulty due to hard-
ware andfor software problems, which is called an injured hypercube. A reliable hypercube system should tolerate
the problems. One of the methods to enhance reliability on injured hypercube is to use fault-tolerant message rout-
ing algorithms. In this paper, we propose a message routing algorithm with possible shortest distance using disjoint
paths. To analyze the performance, the algorithm is simulated and evaluated.
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procedure dfs(z, w)

//A solution is generated in x(1:k) and this procedure
slops as soon as a solution is determined. //

local x(1:k)

k+—hamming_distance(z, w)

§+—{cy, €2.---,6,} such that ¢; is a bit position of ;

with ;=1 In w/u=r,r, ;7

i+—]
while £ 0 do
if there remains an untried x(z) such that
x(z) €5 and x(7) # x(j) for j=1,..., 7-]
then if {x(1),..., x(z)) is not a faulty path
then if 7=k
then return(x(1},...,x(Z)) //a path is
found //
else 7+—z7 + 1 //consider the next set //
endif
endif
else £+—7~1 // backtrack to previous set //
endif
endwhile
end
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(Algorithm 1) Depth-first search
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procedure heuristic(z, w)
//A solution is generated in x(1:k) and this pro-
cedure stops as soon as a solution is determined. //
local x(1:k)
k+—hamming_distance(x, w)
S+—{¢|, ¢3>++.¢;} such that ¢; is a bit position of »;
with ;=1 in wWfu=r,ry_y---7,
generate k digjoint paths using S and &, and let them
ClyenCy
for i—1 to k do
if C; is a normal path
then return C,
else f(Z) «—position of faulty fink in C;
endif
endfor
loop
let f(s) be the maximum of {f(1),...,f(k)}
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i+—5 // s-th path //
7+1(s) // the position of faulty link in s-th

path //
if 7=0 then exit endif // there is no shortest
path //
search C; using depth-first search from the

positon 7
if a normal path to the destination node is
found
then return it
else f(7)+—j—1 // mark the fault position to j—1 //
endif

endioop

end
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