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Twisted Cube Torus(TT): A New Class of Torus Interconnection
Networks Based on 3-Dimensional Twisted Cube

Kim Jongseok' - Lee Hyeongok™

- Kim Sung Won™

ABSTRACT

We propose a new interconnection network, called Twisted cube torus(TT) network based on well-known 3-dimensional twisted cube.
Twisted cibe torus network has smaller diameter and improved network cost than honevcomb torus with the same number of nodes. In
this paper, we propose routing algorithm of Twisted cube torus network and analyze its diameter, metwork cost, bisection width and

hamiltoniar cycle.

Keywords : Interconnection Network, Twisted Cube, Torus, Routing, Diameter, Bisection Width, Hamiltonian Cycle
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B8 dnEF-A (WeA)
[Step 1] &% 7|12 EF U 2548
If x>-x1=0 and y;-v;=0 then U = W. Stop.
elseif dx-dy=dx then U=(0,0,2). goto 3-1.
elseif dy-dx=dy then U=(0,0,0). goto 4-1
else U = (0,0,1). goto Step 2
[Step 2] AHA o2& o] &-§ 9% &¢H
0,0,D=(1,1,5=(1,1,1)=(225=(2,2,1)=(33 5=
(331)=..=(dm,dm)>5).
If dx>dy then goto Step 3-2.
elseif dx<dy then goto Step 4-2.
else goto Step 5-1. /% dm=xz-x1=y3-y) %/
[Step 3] 712 oA & o] &3 <% &g
[Step 3-11 (0,02)=(1,0,6/=2(1,02)=(2,06)=(2,0.2)=
(3,0,6)=(3,0,2)=..=0x-x1,y2-y1.6). goto
Step 5-3.
[Step 3-2] (dm,dm5)=dm,dm2)=(dm+1,dm6)=

(dm+1,dm2)=(dm+2,dm,6)=(dm+2,dm,2)
=..=0x1,y2-v1,6). goto Step 5-3.
/% dm=yry */

[Step 4] AIZ <]A & o] &% 5 254

[Step 4-1] (0,0,00=(0,1,4)=3(0,1,00=(0,24)=(02,0=
(0,3,4)=3(0,3,0)..=02-x1,y2-y1,4). goto
Step 5-2.

[Step 4-2] (dm,dm5)=(dm,dm0)=(dm,dm+1,4)=
(dm,dm+1,0)={(dm,dm+2,4)=(dm,dm+2,0)
=..=xe-x1,y-v1,4). goto Step 5-2.

/% dm=xa-x1 */
[Step 5] &4 71& 2§ U =98

[Step 5-1] (xz=x1,y2-y1,5)=W. Stop.

[Step 5-2] (xz-x1,y2-y1,4)=W. Stop.

[Step 5-3] (ez=x1,y2-y1,6)=W. Stop.

£t4-8 ¢ngF-B (WEB)

[Step 11 2% 71 25 J&# 295
U =(0,05). goto Step 2

[Step 2] AHA A& o] &7 4 248
(0,05)=(N-1,M-1,1)=3(N-1,M-15)=(N-2M-21)
=N-2,M-25=(N-3,M-31)=(N-3M-35)=..=
(N-dm,M-dm,1),

If dx>dy then goto Step 3.
elseif dx<dy then goto Step 4-2.
else goto Step 5-1.

/* N-dm=xy—x1, M-dm=y»-y| */

[Step 3] 7FZ o] A& o] &3 9% 2}9-¢
(N-dm,M-dm,1)=(N-dmM-dm6)=
(N-dm-1,M-dm2)=(N-dm-1,M-dm6)=>
(N-dm-2,M-dm2)=(N-dm-2,M-dm6)=..=
(xo=x1,y2-v1,2). goto Step 5-3. /= M-dm=y»-y, %/

[Step 4] A2 A& o] &3 2% &1
(N-dmM-dm1)=(N-dmM-dm4d)=
(N-dmM-dm-1,0=(N-dmM-dm-14)=
(N-dmM-dm-20)=(N-dm,M-dm-24)=..=
(xz=x1,2-3,0). goto Step 5-2. /* N-dm=x>—x; */

[Step 5] 53 7% 2& W4 94

[Step 5-11 (ex-x1,y2-y1,1)=W. Stop.
[Step 5-2] (xz=x1,y2-y1,00=W. Stop.
[Step 5-3] (xz-x1,y2-v1,6)=W. Stop.

258 ¢aeF-C (Wel)

[Step 1] 22 7]& =& ¥ 2594
If dy-dx=dy then U=2(0,04). goto 4-1
else U=(00,3). goto Step 2

[Step 2] A o A& o] &3 97 2lod
003=(1,M-1,7)=(1,M-1,3)=2M-271=
(2M-23)=(3,M-37)=2(3M-33)=.=
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(dmM-dm,T7).

If dx>dy then goto Step 3.
elseif dx<dy then goto Step 4-2.
else goto Step 5-1.

/* dr=xo-x;, M-dm=ys-y, */

[Step 3] 7}2 oA E o] &3 <% 2h9H
(dmM-dm,T)=(dm M-dm6)={dm+1,M-dm2)—=
(dm+1,M-dm6)=(dm+2,M-dm 2)=dm+2,M-dm,)
=..=xx1,y2-v,2). goto Step 5-3.

/% M~dm=yy-y, */

[Step 4] A& olA & ©|&3 9 =58

[Step 4-1] (0,04)=(0,1,00=(0,1,4)=(0,2,0)=:(0,2,4)=
(0,3,0=(0,34)=..=x2x1,y2-v1,0).
goto Step 5-2.

[Step 4-2] (dmM-dmpB)=(dmM-dm,0)=
(dmM-dm-14)=(dmM-dm-10)=
(dmM-dm-24)=(dmM-dm-20)=..=
(-x1v0-yv1,4). goto Step 5-2.

/* dm=xy-x; */

[Step 5] B4 7|2 28 ¥ 299

[Step 5-1] (xo-x1,y2-3,7)=W. Stop.

[Step 5-21 O-x1,y2-31,00=W. Stop.

[Step 5-3] (x-x1.y2-31,2)=W. Stop.
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[Step 1] 2% 712 &8 W ¥F e4"

If dx-dy=dx then U=(0,0,6). goto 3-1.
else J=(0,0,7). goto Step 2

[Step 2] 2}AMA oA & o] &3t 9% 2199
(0,0,7=(N-1,1,3)=(N-1,1,7)=(N-223)=(N-227)=
(N-33,3)=(N-337)=..=(N-dm,dm3).

If dx>dy then goto Step 3-2.
elseif dx<dy then goto Step 4.
else zoto Step 5-1.

/= N ‘dﬂ’FXz—xh dm=yg—y1 x/

[Step 3] 7t2 d|AE o] &8 <% e¢-d

[Step Z-1] (0,06)=(N-1,02)=(N-1,0,6/=(N-20,2)=
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(x2-x1,y2-v1,2). goto Step 5-3.

[Step 5-2] (N-dm,dm3)=(N-dm,dm6)=
(N-dm-1,dm2)=(N-dm-1,dm6)=
(N-dm-2,dm2)=(N-dm-2.dm6)=..=
(x2-x1,v2-%1,2). goto Step 5-3.

/¥ dm=ys-y; */

[Step 4] AR ANAE o] &7 2% 2191
(N-dm,dm3)=(N-dmdm0)=(N-dm,dm+1 4)=
(N-dm,dm+10)=(N-dm,dm+24)=(N-dm,dm+2,0)
=.2300-x1,y2-v1,4). goto Step 5-2.

[* N-dm=xy—x; */
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[Step 5-11 (emxi,y2-v1,3=W. Stop.
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