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Abstract In this paper, we classify multicast methods into three categories, i.e., tree-based,

path-based, and hybrid-based multicasts, for a multicomputer employing the bidirectional torus
network and wormhole routing. We propose the dynamic partition multicast routing (DPMR) as a
path-based algorithm. As a hybrid-based algorithm, we suggest the hybrid multicast routing (HMR),
which employs the tree-based approach in the first phase of routing and the path-based approach in

the second phase. Performance is measured in terms of the average latency for various message length

to compare three multicast routing algorithms. We also compare the performance of wormhole routing
having variable buffer size with virtual cut-through switching. The message latency for each
switching method is compared using the DPMR algorithm to evaluate the buffer size trade-off on the

performance.
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FYAY M ke == 3 dEx=g A
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22 YAAE AFste g B F A 2R ==
= A% 2§90 Dgel dAt &
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2 3J4$ Atk
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1) Dgoll IERESS 717} d(Ee PAEE u} Ao
2 Dpd =EEGA wWAxE dgdg
J8A G Dol 270143e] =7t EH ] Uy,
1) DgolA 294 =7t g0 HA3=S 4E8 =g 3
H(rotation)A1 71t}
2) Do) dEXEES EFWA(U-torus ETEAHLE 1)
AAE At
3) D] HB=EES 247 d(Ee ARE e} Aadyo
2 Dpd =TEAA HAxE AL}
4 Dpdl WERESS 474 Y(Ee GAHZE ui FEyyon
Da8l =597 HAMAE Aesid,

H2] 2l A8 Dy, D DpdgE0] ¢Eoj

a7 11 spolBE =g e B8 duelF

HEHIS mAgeel B¢ #4e 22 A= o
FRRC] 5 7HA A7t EAsHA Aok R wA A
ME g8 Ad FE Al madEs eE F
Aot T2y 29 89 Al mdelA Al #@9E @
W 2e Ad FE F W AMESA doenz mabgw
7b EASA oA ok F 9, A4l Ad F el
A wAgEsE BAse Bee stolRIE WHeE
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A EF 3ol ok gy Ei4d] fewe
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APA H22 A A9 A FeMe wALE
7} #AEA gede A ¢ F Utk 222 HMR

dudFe Tz Ged ganaFeld
3. AIE30IM Y MSH|m

3.1 2IE 4TaE MsH|lw

Egdo s FUALEE o8t LZEYH
o2 HgNAEE 4383 Robinson® U-torus &3l
AES[3], A2 slojngeydoas B =20
A At DPMR ¢1elE3 HMR ¢a12)E5g AHg3)
o 7zt 2y Uy 4% wimslyoh Visual C++
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th AEFelAdME T e A 7hA BN &
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A2 garE)gel s 2§ Aol EgHoe=
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AA Aol & 256

@ol dastAl H7) wWEolth e BFzwale)
DPMRE £ =& 0] #gle] 2A A#glol 50
A= olFRE AdAAIe] A YA He R
F ok E wAA dolrt B 5 vE F 4 B
FL A5e Yl itk sfejR=gAe) HMRES
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H

oo X

)

AR e] Aol A#gle]l HHA =9} g7t 5070
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a9 13014 HMR2 £33z =27} 2070 ©lstd 74
S Egduc o JB Jeg Boli Atk wAA
ZAol7} 1602 #S ALY 13 (a) EFHA ==7}
1007} ©o]FREHe DPMREU U £& A% Holn
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9% 14 FRA =2 20Y W BHA =29 A5
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A@Arlzbol ME BlsEARY, BHA =29 AT F
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Ao AR 2oJAES YEE DEE vl
AZHe AW FARD, WA ozt gold 48
A(EE DY dlss Alzte] sl 5] wgo]

o} oAz Zolrt 25691 Ae(2¥ 14 (b)) DPMRL

AAGF AArEE FAEA 7
I itk o]ZE WAAY Aoyt HYE H=HTt Lo
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a8 15 22R) i‘:7]- 0Y o BHA == il

o AR (@) dAA Zo] 1 16, (b) W)
A ol : 256
2% 162 YESZY Vg A T WA

Aol 8~1024 74X WEAA HAN BT ADAZHS

7 & 2a2AdR 1383 Aotk UEYIS =7
7} 16%16Y w(2E 16 (a)) WAA ZHolzt <F 32 &
=7k HMRel DPMRET o £& %S Holy
A2 del7t oF 643 % o] Fo] = DPMRe] HMRE
o & A%S Jehddg WE=2Y 277t 32x32¢
(2 16 (b)) wAMAY ZHol7k &F 64 HEARAE
HMRe] £& 45& Holy WA Holr} o 1284 =
°|Fd M DPMRe| © F& A%S vehlz ok o
g B AFEolAdME dutdog uax] Zo)7}
YEYIY A7) 4 =7 2 W7iAE DPMRETH
HMR2| 5] vl 11 o]F wlMR|9] Zol7l § Z
" Z$= DPMRY 4%°] 34 £ Aoz Yeidt
o},

100000
[
£ 10000
© —e—U-torus
9 —a—DPMR
o —a—HMR
£ 1000
£
100 . . . .
8 16 32 64 128 256 512 1024
Message length
(a)
100000
[
£ 10000
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100 + * .
8 16 32 64 128 256 512 1024
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(b)
29 16 %A ==7F 209 o) wAR] Holo] Hsld
W2 AFHE  (a) VEYI =7 16X16,
(b) IEYZ Z7) 32Xx32
39 172 544 =29 £§ VEHa 2719 12

5 12802 9FSHA & o LA k=9 Wil mE
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A Aozt 256U Av 28R =29 $71 107 o
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FHE AAAZRe)] FFH3] s3It 4 ok
&} U-torus YidlZ Wz = 47) ZI4S

rlo
2 e o

£ gz HAA Zelrl A
g Fgo] FAH 4
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gl e 9L FE AL
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delay)®} €% Fu49 AT FAIGC
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