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DXY TDXY DMesh ~ DTorus

Networks on Chip Based on Diagonal Interlinked Mesh
Topology Structure

OUYANG Yi-ming, ZHU Bing, LIANG Hua-guo, FENG Wei
(School of Computer and Information, Hefei University of Technology, Hefei 230009)

Abstract This paper improves the 2D mesh topology structure. DMesh which connects the diagonal of the 2D mesh and DTorus which connects
the diagonal and subtense of 2D mesh are presented. Corresponding routing algorithms named DXY and TDXY are proposed. Experiments are
obtained by simulating the routing process and the results demonstrate that DMesh and DTorus topology economizes the amount of routing path,
decreases average communication delay, increases throughput and enriches the routing paths.
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IF(X. # Xo) &&(Y. # Yq) THEN
Xe>Xe Ya>Ye X'y*
Xe>Xe Ya<Y. XYy
Xe<Xe Ya>Ye XyY"
Xae<Xe Ya<Y. XY
ELSE IF (X, # Xq) &&(Y. = Y,) THEN
Xa> X X"
Xa <X, X
ELSE IF (X, = Xq) &&(Y. # Y,) THEN
Ya>Y. Y"
Ya<Y. Y
ELSE PE
DTorus (2)TDXY
TDXY XY
— DTorus DMesh
/ Xoffset = X4 - X;  Yoffset = Y4 - Y,
Xoffset  n -Yoffset, n = /N
1,1 2,1 3,1 /
2 (Virtual Channel, VC)
0,0 1,0 2,0 3,0 / TDXY
IF (abs(Xoffset)>n/2) THEN
3 DTorus IF (Yoffset =0) THEN
(Xoffset>0) X VC=
1 VC=0
ELSE IF (abs(Yoffset))<n/2) THEN
N (Xoffset>0) (Yoffset>0) XY*
2 (Xoffset>0) (Yoffset<0) XY
(Xoffset<0) (Yoffset>0) Xy*
(Xoffset<0) (Yoffset<0) XY
( ) ELSE IF (abs(Yoffset))>n/2) THEN
(Xoffset>0) (Yoffset>0) XY
1 (Xoffset>0) (Yoffset<0) Xy
( ) (Xoffset<0) (Yoffset>0) XY
Mesh 2N -1) 4 2(N=+/N) (Xoffset<0) (Yoffset<0) XY
DMesh WN-=1) 8 2N —N)+2(/N =1)2 ELSE IF (Xoffset # 0) THEN
DTorus WN-1) 3 IN 42N —1)? IF(Yoffset = 0) THEN
(Xoffset>0) X" VC=
3 DXY TDXY ve=1
c(X;,Ye) ELSE IF (abs(Yoffset))<n/2) THEN
d(Xg,Yq) Xoffset = Xq4 - X, Yoffset =Y4-Y, (Xoffset>0) (Yoffset>0) Xy*
X Y (Xoffset>0) (Yoffset<0) XY
(Xoffset<0) (Yoffset>0) XY*
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(Xoffset<0) (Yoffset<0)

ELSE IF (abs(Yoffset))>n/2) THEN

XY VC=1

(Xoffset>0) (Yoffset>0) X'y vC=1
(Xoffset>0) (Yoffset<0) xX'y* VC=0
(Xoffset<0) (Yoffset>0) XY VC=1
(Xoffset<0) (Yoffset<0) XYY" vC=0
ELSE IF (abs(Yoffset)>n/2) THEN
(Yoffset>0) Y VC=1 Y"
VC=0
ELSE IF (Yoffset # 0) THEN
(Yoffset>0) Y" VC=0 Y
VC=1
ELSE PE
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Flit 6  Flit 1 GHz
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nxn  NoC (,)) (i,j [0,n-1])
IP (n-i-1, n-j-1) IP
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