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Abstract

The lower power consumption, larger communication bandwidth, and
reduced latency are advantages of optical networks over electrical
communications. However, there are challenges in these networks, such as
routing and connectivity issues, which result in increased network size and
wastage. As networks become more complex and larger, building on-chip
networks brings problems like communication costs between components
and the likelihood of unpredictable failures in communication circuits.
Therefore, providing an error-tolerant routing algorithm plays a crucial role
in the development of on-chip network architecture. In this article, an
adaptive fault-tolerant routing algorithm will be presented, whose main
objective is to create the ability to handle a reasonable number of faults
without disrupting the healthy nodes in the network. The simulation results
of message delay in the proposed method show a gradient norm equal to
1.1691E-5 and pu=1E-8 for epoch=280, demonstrating its capability to reduce
delay in the network. A very slight change in message delay in evaluating the
proposed method also indicates the acceptability of the proposed method.
Moreover, the presence of a gradient of 1.527E-3 and u=1E-7 for epoch=350
in the energy consumption value indicates a reduction in energy
consumption compared to conventional methods in existing references,
although the proposed system may incur additional overhead compared to
some previous methods.

Keywords: Network on-Chip, Adaptive Routing Algorithm, Fault-Tolerant
Algorithm, Congestion-Aware Dynamic Routing.

Highlights

e Introducing an adaptive fault-tolerant routing algorithm in interconnection networks with torus topology.
e  Enabling the network to handle a significant number of faults without disrupting the healthy nodes.

Interact with a reasonable number of faults without the need to discard healthy nodes.
Reduction in message delay, energy consumption, and network cost compared to conventional methods.
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Table 1: Pseudocode for the proposed adaptive algorithm.

Message M is currently in its source at (Xs, Ys) and the
destination is (Xd, Yd).
if (Xs, Ys) = (Xd, Yd) then
give the message to the local node and return;
else if (Ys>Yd or Ys=Yd) then XY routing
go in X-dimension while Xs = Xd;
if (Ys!=Yd) then
go in Y-dimension while Ys 1= Yd and return
else
return;
end if;
else adaptive routing
go West or East or South while (Xs, Ys) = (Xd,Yd) and
return;
end if;

SOl a5 (g5Llwaned guli -F

o i3u VY slaaly 5l dlios .l oads 4135 L3 3 doy0 Ae o3 iSTas g oads (b8 AsA (yge)] S 90 a5 &5l
el o s faie oLy s il 39 e 2l a5 Bl Sssb JUIS 5 slome sloJUIS sl ol o0z
) 3ot 5 ol ok 5 Sl )l oty e 5 ia e | i) o g 5, e iy el
A5 o oyl el sl Sl Jletol b 1) plo oS5 codifloy o ain el o solitn] SIS, (S5 (655
o e (108l S 5 1 ey a3 S e 5 e 5 5 1l bl 5 o0l slogl
ki 1y 455 ol 58 5 sin linl ol slogTl (sias b slo sl 5 Sl o 38 riman A5
o5 jea> pas Do 0 aS Sl S3aeY lad 518 tilesl 0500 ¥ Jaa j0 oald ool L Q}!Li&! Y| WOPON]
S pdy aly> 050 les ISSg Beb (erlal (i s oo

ot G5, S5 sl hlide Sl 5 Sl ¥ Jpaz
Table 1: Coordinates of various combinations for evaluating the proposed method.
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Figure 4: Message latency values in the evaluation of the proposed method.
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Figure 5: Variation of message latency in the evaluation of the proposed method using different techniques.
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