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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 cube torus network has smaller diameter and improved network cost than honeycomb torus with the same number of nodes. In
this paper, we propose routing algorithm of Twisted cube torus network and analyze its diameter, network cost, bisection width and

hamiltonian cycle.
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[Step 1] &% 7|2 EE W§ 98
If %»-x=0 and y»—31=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] A A& o] &3t o 2141
0,0,)=(1,1,5)=3(1,1,1)=(225)=(2,2,1)=(3,35)=
(3,3, 1)=..=(dm,dm}b).
If dx>dy then goto Step 3-2.
elseif dx<dy then goto Step 4-2.
else goto Step 5-1. /* dnFx-x=y- A */
[Step 3] 7F2 A& o] &3 o|F 2¢H
[Step 3-1] (0,0,2)=(1,0,6)=(1,0,2)=(2,0,6)=(2,0,2)=
(3,0,6)=(3,0,2)=..=(x%x1,5-1,6). goto
Step 5-3.
[Step 3-2] (dm,dmb)=(dm,dm2)=(dm+1,dm6)=

(dm+1,dm2)=(dn+2,dm6)=(dm+2,dm,2)
=.=(x%x,55-7,6). goto Step 5-3.
/% dnFyn */

[Step 4] A& AAE o] &gk &F 48

[Step 4-1] (0,0,00=(0,1,4)=3(0,1,00=>(0,2,4)=(0,2,0)=
0,3,4=3(0,3,0)..=(x,55-71,4). goto
Step 5-2.

[Step 4-2] (dm,dmb)=(dm,dm0)=(dm,dnr+1,4)=
(dm,dm+1,0)=(dm,dm+2,4)=(dm,dm+2,0)
=..=(x-x,55-)1,4). goto Step 5-2.

/% dnrFx-x */
[Step 5] &4 7]& 2E U 298

[Step 5-1] (x-x3,13-31,0)= W, Stop.

[Step 5-2] (x%—x1,55-31,4)=W. Stop.

[Step 5-3] (x%~x1,5- 31,603 W, Stop.

g8 dae]E-B (WeB)
[Step 11 &% 718 25 Ui 29"
U =(0,0,5). goto Step 2

[Step 2] A A E o] &3 9§ 2}§-°
0,0,5)=(N-1,M-1,1)=3(N-1,M-15)=(N-2,M-2,1)
S(N-2,M-25)=(N-3,M-31)=(N-3,M-35)=..=
(N-dmM-dm)]).

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

/% N-dnrex-x, M-dnr=ys-y1 */

[Step 3] 7F2 AAE o] &3t 9§ 291
(N-dm,M-dm,1)=(N-dm,M-dm6)=
(N-dnr-1,M-dm2)=(N-dm-1,M-dm,6)=
(N-dm2,M-dm2)=(N-dm-2, M-dm6)=..=
(o—x,55-11,2). goto Step 5-3. /* M-dnFys-yi */

[Step 4] A= AR E o] &3t 9§ 291
(N-dm,M-dm,1)=(N-dm,M-dm4)=
(N-dm,M-dm-1,0=(N-dm,M-dm-1,4)=
(N-dmM-dnm-2,0)=3(N-dmM-dm-2,4)=..=
(o—x1,05-11,0). goto Step 5-2. /* N-dnFx—xi */

[Step 5] 53 7|2 BEE UF 248

[Step 5-1] (x5~ 31, D= W, Stop.
[Step 5-2] (x~x1,53-31,003 W, Stop.
[Step 5-3] (x—x1,55-31,6)=3 W, Stop.

eh$-8 dagE-C (WeC)

[Step 1] &2 718 25 Yy 898
If dy-dx=dy then U=(0,04). goto 4-1
else U=(0,0,3). goto Step 2

[Step 2] A AAE o] &3 95 &9H
0,0,3)=(1,M-1,1=1,M-1,3)=2,M-2,71)=
(2,M-2,3)=(3,M-3,1)=(3,M-33)=..=



(dmM-dm7).
If dx>dy then goto Step 3.
elseif dx<dy then goto Step 4-2.
else goto Step 5-1.
[* dnrxo-xi, M-dnrys-yi */
[Step 3] 7F2 oA & o] &3 o ¢
(dm,M-dm, 1) =3(dm,M-dm6)=(dm+1,M-dm2)=3
(dm+1,M-dm,6)=dn+2, M-dm,2)=(dm+2,M-dm,6)
=.=(x%x,55-7,2). goto Step 5-3.
/% M-dnr=ys-y */
[Step 4] A= AR E o] &gt oF 248

[Step 4-1] (0,0,4)=(0,1,0=3(0,1,4=(0,2,0)=3(0,2,4)=
(0,3,00=(0,3,4)=..=(x%-x,55-1,0).
goto Step 5-2.

[Step 4-2] (dm,M-dm5)=(dmM-dm0)=
(dm,M-dm-14)=(dmM-dm-1,0)=
(dmM-dm-2,4)=(dm M- dm-2,0)=..=~
(%-x1,55-31,4). goto Step 5-2.

f dmexx %/
[Step 5] 54 7]1&2 25 UF 99

[Step 5-11 (%-x1,5-31,7)= W. Stop.

[Step 5-2] (x-x1,55- 11,003 W, Stop.

[Step 5-3] (xo—x1,55-31,2)=3 W, Stop.

eh¢-g daelE-D (WeD)

[Step 1] &% 7|2 EE W§ 98
If dx-dy=dx then U=(0,0,6). goto 3-1.
else U=(0,0,7). goto Step 2

[Step 2] FAMA AAE o] &3 9 &9-H
0,0, )=(N-1,1,3)=3(N-1,1,)=>(N-22,3)=(N-22,1)=
(N-3,3,3)=3(V-3.3,7)=..=(N-dm,dm,3).

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

/% N-dnrx-x, dm=y-y1 */

[Step 3] 7F2 A& o] &g o5 248

[Step 3-11 (0,0,6)=(NV-1,0,2)=(N-1,0,6)=(N-2,0,2)=
(NV-2,0,60=(N-3,0,2)=3(N-30,6)=..=
(x2-x1,y2-y1,2). goto Step 5-3.

[Step 3-2] (N-dm,dm,3)=(N-dm,dm6)=
(N-dm-1,dm2)=3(N-dm-1,dm6)=
(N-dnr-2,dm2)=(N-dm-2,dmb)=..=
(»~x1,55-1,2). goto Step 5-3.

/* dnrEyeyi #/

[Step 4] A2 AL o] &g &7 291
(N-dm,dm,3)=(N-dm,dm0)=(N-dm,dm+1,4)=
(N-dm,dm+1,0)=(N-dm,dm+2,4)=(N-dm,dn+2,0)
=..=(x%x,55-,4). goto Step 5-2.

/* N-dnFx-—x */
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[Step 5] 52 7]& & i 299
[Step 5-1] (xo—x1,55-31,3)=3 W, Stop.
[Step 5-2] (xo-x3,13-11,A=W. Stop.
[Step 5-3] (x~x1,02-31,2)3 W, Stop.
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