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Torus topology dual-port NoC model and performance analysis
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Abstract:In order to take full advantage of Network-on-Chip parallelism ability and improve network bandwidth utilization, a high-

performance dual-port network is introduced in this paper. Each router in the structure provides two local ports, and each resource node

connects with two routers in a diagonal. A destination node switching method is proposed in this structure to improve the parallel

communication ability of network. Meanwhile, to further improve the performance of the network, the Torus structure is introduced to

reduce the network radius. This paper builds a model of dual-port network, and evaluates its performance. Compared with signal-port

network, the experiment results show that the structure can improve the average throughput and the average latency by 83.3% and

55.9% at best in unary affairs. Compared with the same dimension dual-port network, the experiment results show that the structure can

improve the average throughput and the average latency by 91. 1% and 54.3% at best in binary affairs.
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Fig.3 Schematic diagram of communication direction
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Table 1 Pseudocode of intermeddle path routing algorithm

Intermeddle Path Routing Algorithm / # Destination node ( Dest _x,
Dest_y) , */
Current node( Local_x, Local_y) , Network Radius Net_R,
ReqDir { local0 , locall ,E,S, W N}
Output OutDir * /
begin
Ax = Dest_x-Local_x, Ay = Dest_y-Local_y;
Ax’ = |Ax| - Net_R, Ay’ = |Ayl - Net_R,
Dest_Dir = compare(Ax, Ay, Ax’ , Ay’ ) ;
for(i = 0 ; i< Ports_Num ; i + +)
5
if(Dst_Dir[ ReqDir] [i] = = 1)
OutDir = i;

|
I

return OutDir;

end
x2 X FHEHEHIEELH
Table 2 Routing method in X direction
Dest_Dir
Ax Ax’ N W S E
Ax >0 Ax’ =0 0 1 0 0
Ax >0 Ax’ <0 0 0 0 1
Ax <0 Ax’ =0 0 0 0 1
Ax <0 Ax’ <0 0 1 0 0

VU £ S T S R I T AT RE S B8 5 H A AR
RS2 6 o 9 B0 B S i 1 4 S T BB S vR D ) (] I sk
PR AR , LUy 1k [/ — i b 7 s R il .
LRI 3 PR

*3 BHTRUIBREEMNSE

Table 3 Pseudocode of destination node switching method

Destination node Switching Method / # Destination node ( Desi _x,
Dest_y) ,
Router around the destination ( Local_x1, Local_vy1 , Local_x2, Local_
¥2)
ReqDir{ E,S, W ,N}| InDir{ Local0, Locall ,E,S,W N | =/
output  OutDir
begin
InDir = Location( ) ;
for(j = 037 < Port_Num ;; + +)
{
If( InDir[ ReqDir] [j] = = 1 && j (ReqDir)
OutDir = j;
i
return OutDir

end
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Fig.5 Structure of algorithm implementation
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Table 4 Hardware resource consumption

SPN SDDPN TDDPN
Register 29488 35712 34176
LUTs 53614 87429 79762
Maximum
293.34 263.09 263.16
Frequency/MHz
Device V6VLX760-11f1176
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