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Fault-tolerant Wormheole Routing in Mesh

DUAN Xin-Ming YANG Yu-Lu
(Department of Computer Science, Nankai University, Tianjin 300071)

Abstract Fault-tolerance is an important issue for the design of interconnection networks. In this paper, a new fault-tolerant
routing algorithm is presented and is applied in Mesh networks employing wormhole switching, Due to its lower routing re-
strictions, the presented routing algorithm is so highly adaptive that it is connected and deadlock-free in spite of the various
fault regions in Mesh networks. Due to the minimal virtual channels it uses, the presented routing algorithm only employs as
few buffers as possible and is suitable for fault-tolerant interconnection networks with low cost, Since it chooses the path a-
round fault regions according to the local fault information, the presented routing algorithm makes routing decisions quickly and
is applicable in interconnection networks. Moreover, a simulation is conducted for the proposed routing algorithm and the re-
sults show that the algorithm exhibits a graceful degradation in performance,
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Algorithm Rgr Routing(x.,v.):
begin

Xoffs*—Xd — Xe

Yotts*—Y¥Yd ™ ¥

if xo4,=0 and yo4, =0 then
% S HTE B
else
if X, =0 and yo4,>>0 then around<Y-+
if xoffs=0 and yoffs<C0 then around<«Y—
if around=X-t then 847 X iR /¥
if around=X— then 54T X— i B =¥
if around=Y-t+ then 847 Y-+ iR =¥
if around=Y~— then £547 Y— (B FR¥K
endif
end
Lo XM 7 R
if x-+. channels~null then
chn<=x,-t+
else
if prev=y; =t then chn<—prev else chn<—s(y;+, y;-)
endif
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if x—. channel%null then
chnex0—
else
if prev=y; = then chn<«prev else chn+s(ys+, y2—)
endif
GAT Y+ B T R
if y+. channel7#null and yoffs5£0 then
chn<«y0-+
else
if prev=x; +then chn<prev else chn<-s(x;+, x;—)
endif
SAT Y — B R
if y—. channel#null and y,70 then
chney0—
else
if prev=x; *then chn<—prev else chn*-s(xz+, x3—)

endif
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