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Routing Strategy on the XMESH Topology
for the Massively Parallel Computer Architecture

Jong-Jin Kim* - Sung-Dae Youn''

ABSTRACT

We propose the routing strategies on the XMESH topology for the massively parallel computer architecture with
uniform message distribution and in the presence of link contention. And to confirm these strategies, the deflection
routing algorithm and self-routing algorithm for the XMESH is used to simulate the maximum delay, the average delay,
and the throughput in the presence of contention.

For the deflection routing, we propose a new deflection criterion LD that the message with fewer optimal directional
links has a higher priority, but for the messages with the same number of optimal directional links, the message with
more deflections has a higher prority. And if the message that has the right to select link by the criterion has many
optimal directional links, we adopt the strategy that the message has the preference far the diagonal link. The
simulation results show that the maximum delay, the average delay, and the throughput using the proposed strategies
are enhanced by about 58%, 70%. and 31%, respectively, compared with them using criterion A that the older message
has a higher prioritv.
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TZ7F H3sivtn 43A Ark[2] ERelguH(to-
roidal mesh) & E2o|Z(toroid)v= 2 477 &
AR 5 Fasel o PR 59 A9
WHe 23 gz & APEHEE oA Folo) n}
71E A de] g883n Joy Bz dus 2
e L=57t Frkstel ol A 9 xzz HaA
2le] F7hol W& FAAAe| At

Zohorjang (312 #EWAANEXE 7IAe 9AF
79 mMARE 7HR A AgeA eAR He & 4
& Tao HEYe F2H Ase M WHe
AstH o Reed5[4]& #EAAEES] F$Hy
6 @43 7t sl Axde Aeg B4Ey
f8 WA A routingREete AYE £EUdid F o
AFAHA A5 Y werg AAsdc) z2EY o E
WS e FRAMT oA 4% Hr Wyol
ng AFEHY 72 x= 9 Y2 § FHEY A o
& Aol AAL W H2HYo] WE HA Kge
28EA e 4% "7l wolth Tang$[5]2 Bar-
nes[6]7F A erg 227 Z(deflection routing)¢1E
£ ol g3t APtz Eﬂz}ﬂlﬁ(diagona] mesh)[7]
7t Y R ERol=d HE dTo] $5EE B
Aok e AwE oiZelsls B2z Hld 4
Tol MAER g

Kim%[8]& Eg2elze] #Hutdte #Hays gz

[e)
o

i B ole
i)

AbEEt R FAWEY A dA dZ ke s w A
Aoz ERol=y diZwsld) vjs) 2o 27
2 == HEARNE §9 ZAH(crossed mesh:
XMESH)+2& A¢dstde. 28ln 2iede o3
HH 2713284 L] Eoptimal self-routing algo-
rithm)-°— et es, Fxo Heg $-3F2dne
S Alg3le] Al BYol sl o]8 AE v wsyu)

2 eRoit iR WARFH 78 Age
Az WANATZY B9, FEE NARE
& 23 oA FAel dE AAH FglA 45
A& AN F2E AYe7] A% PHES
Acksta, oo W5e e A 93 FzHY
FRAEL olg3o] MBI shalch wAw4
o B4 AMFR F7h g FxSel va oY
st 598 olgsted A¥Rze +8 S49l

B 32y © dAgd Yag Feyez @
£317] A% FaddYA g zxd4e H=A
A(maximum delay), 337 % A(average delay) ¥ ®=lA|
A A 2] &(throughput) & &t o] & vla n At}

2. nRoH2 HY4T=E % A24H

2.1 9 A7 Z(topology)
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o] obd we FAPFLZ nill FHYUFgo kY
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y<n/201™, 934723 B4 n 9 ki BF)
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x -k if x> k2

x, if ‘k2<x < k2
{xh= I:
x +k if x < -k2 (1)



Y LWEZTHIE0| MEst DA FZ0M B24F 311

ok o] Aot} (27 3ol R wps} Zo| o ({x+1), {y+1}n)
9l == (x, vyl x+y7F BAFY We ((x+1k, y),
({x-1), v), Ux+1h, {y+D)n) B Ux-1), {y-l)==9 NE

AA=e FEE), MFEW), EFHINE) 4 FA4%

(Swes FAYAR AR xwt EFE A (x-The )~ ey —=
({x+1h ¥), Ux-Dh ¥, (BT dy+lla) 2 (xed, e ) Xy ({x+1), )
{y-D=st A"l BZE), HHBW), 4%
(NW) 2 FEZSE2Z 4749 P28 RE(s]
ol #z9 £YF Pak (1Y Dol Ezol=g SW
Fesh, Ezolme] FAMY YAy WAAEF ({x-1h, {y=1h)

oz AYEF Holuh. "

({x~1}k, {y+1})

t

(x-1k, y) w xy) E (x+1k, )
SE
({X*‘l}k, {y_l}n)
1.
OECECEORORORO
(28 1) 6x6 E20|= (33 3) (a) x+y7h =0l AR (b) x+y7! &
(Fig. 1) 6x6 toroid A0l == (x, v)2 Pl 21 ==

(Fig. 3) The four neighboring nodes of the node (x, ¥) when
(a) x+y is even and (b) x+y is odd.

22 A 243 (Routing)

A5P&PolA F2HAY dugge @ "AAE
the] gJele) 3 AN x=zRE EAHI(EE )
=E717 ehlidts F2E AASE HH2R2A,
AR FEHL 7 AR FUADe] FL T
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=AY A2 e 4 =EE o] A FA3)
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g olx wgoz A4y AAAE A3 oo @t

XMESH $i4-tze iaAde 2Asd of 727
(32 2) 6x6 DAHH|Z zte AP AEE Hugez B4 F e HAH A

(Fig. 2) 6x6 XMESH 244 932252 (29 4o Yehfdct o] HH A
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AR HEetA drt
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/* Routing between (x), y1) and (x», ¥2) in an XMESH */
/# with N=nXk nodes(n, k are even). +/
Step 1: Evaluate x={x>-xi and y={y2-vi}n.
If xityy is odd, replace v with (-v},.
Step 2: Calculate the direction decision parameter z.
z= E x-y, if x*y>0
xty, if xxy<0
Step 3: Determine the optimal direction.
If xi+y: is odd, NEs and $SWs in step 3
must be replaced with SEs and NWs, respectively.
1) When x>0 and y>0,
if (z22), take NE or E direction.
elseif (|zI <1), take NE direction.
elseif (z<-2) and (z=even), take NE, W, or E direction.
elseif (z<-2) and (z=odd ), take NE direction.
2) When x<0 and y>0,
if (z=3) and (z=odd), take NE direction.
elseif (z20) and (z=even), take NE, W, or E direction.
elseif (z= 1), take NE or E direction.
elseif (-2<z<-1), take W direction.
elseif (z<-3), take W or SW direction.
3) When x<0 and y<O0,
if (z23) and (z=odd), take SW direction.
elseif (z=2) and (z=even), take SW, E, or W direction.
elseif (|z| <1), take SW direction.
elseif (z<-2), take SW or W direction.
When x>0 and y<0.
if (z23), take E or NE direction.
elseif (1=2<2), take E direction.
elseif (z=-1), take SW or W direction.
elseif (z<0) and (z=even), take SW, E, or W direction.
elseif (z<-3) and (z=odd), take SW direction.
5) When x*0 and y=0,
if (z2 3), take E or NE direction.
elseif ( 1<z< 2), take E direction.
elseif (-2<z<-1), take W direction.
elseif (z<-3), take W or SW direction.
6) When x=0 and y*0,
if (z> 1) and (z=odd), take NE direction.
elseif (z> 1) and (z=even), take NE, W, or E direction.
elseif (z= 1), take NE or E direction.
elseif (z=-1), take SW or W direction.
elseif (z<-1) and (z=odd), take SW direction.
elseif (z<-1) and (z=even), take SW, E, or W direction.

4

(38 4) nxk DAHH| H2AH YR2|S
(Fig. 4) Routing algorithm in an XMESH with N=nxk nodes.
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(O 5) 284 A7AFE 212E
(Fig. 5) Two Phase scheduling algorithm
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