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Reconfigurable architecture design based on fault-aware
fault-tolerant routing algorithm
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Abstract: Network communication performance will be affected when permanent fault occurs, most of the existing fault tolerant methods
use re-routing strategies, the uncertainty of the bypass selection can bring longer delays or even form hotspots around the failed node
leading to deadlocks. In this paper, a new router architecture, DRRA, is proposed to address various failure cases in 2D mesh NoC.
The different input and output ports are connected by the added components and three different connect methods are defined, when
packets encounter a faulty node, it will select the appropriate method to directly bypass the faulty node based on the specific fault location
and routing information to ensure the connectivity of the network. The experimental results show that compared with other fault-tolerant
schemes, the proposed method has good performance and reliability in the presence of multiple failed nodes in the network and does not
bring excessive hardware overhead. In the hotspot traffic mode, the proposed scheme in this paper can reduce the average packet
transmission delay by 57. 4% compared with the ReRS scheme and 38. 9% compared with MiCoF.
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B35 1: FFRA routing algorithm

Input.
X.,Y.: X and Y of current node;
X,;,Y,: X and Y of destination node;
Ax . X,—- X,
Ay H Yd_ Y(_;
ngbr: Neighbor direction node status;
Mode 1:build North-South&&West-East bypass ;
Mode 2 :build West-South&&East-North bypass ;
Mode 3:build West-North&&East-South bypass.
Output ;
Sel: Current node output direction selection;
Exe: Current node bypass mode selection.

if {Ax =0 && Ay=0} then {Sel=local; |
else{if{ Av =0 |then{Sel=Y-dir ;|
if { ngbr( Y=dir)is faulty | then{Exe(Mode 1) ;{ |
else{if { Ay =0 | then{Sel=X-dir ;|
if {ngbr( X—dir) is faulty | then{Exe(Mode 1) ;} }
else{if | (Ax >0&&Ay>0) || (Ax <0&&Ay<0) | then | Sel =X
—dir ;|
if { ngbr(X—=dir) is faulty| then{Exe(Mode 3) ;|
if { ngbr( Y—=dir)is faulty} then{Exe(Mode 1) ;} |
else|if | (Ax >0&&Ay<0) | (Ax <0&&Ay>0) | then|Sel=Y-
dir ;!
if {ngbr( Y=dir) is faulty} then{Exe(Mode 2) ;|
if { ngbr( X—dir)is faulty| then{Exe(Mode 1) ;||
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