Broadcasting in bus in terconnection net w orks

A. F erreira

⋆

A. Goldman v el Lejbman

⋆⋆

S. W. Song

⋆⋆⋆

Abstract. In this pap er w e study parallel arc hitectures where the com-

m unication means are constituted solely b y buses. These promising ar-

c hitectures can use the p o w er of bus tec hnologies, pro viding a viable w a y

to in terconnect m uc h more pro cessors in a simple and efficien t manner.

W e study the hyp erp ath , hyp er grid , hyp erring , and hyp ertorus arc hitec-

tures, whic h are the bus-based v ersions of the w ell used p oin t-to-p oin t

in terconnection net w orks. W e giv e optimal algorithms for broadcasting a

message from one pro cessor to all the others in suc h arc hitectures, using

a to ol called simplific ation .

1 In tro duction

P oin t-to-p oin t in terconnection net w orks are commonly used in distributed mem-

ory m ultipro cessor systems. Suc h in terconnection sc hemes frequen tly cause se-

rious comm unication b ottlenec ks, th us motiv ating the in v estigation of alternate

w a ys to in terconnect the pro cessors of a MIMD m ultipro cessor system. One

promising sc heme uses m ultiple bus systems to impro v e the comm unication ef-

ficiency . In particular, this pap er studies in terconnection sc hemes constituted

solely b y buses, that pro vide a viable w a y to connect more pro cessors in a sim-

ple and efficien t manner. A desirable feature of the m ultiple bus arc hitecture is

the capabilit y to expand. Hence, bus inter c onne ction networks ( B I N s, for short)

represen t an imp ortan t issue in the design massiv ely parallel computers, where

full connectivit y is clearly not p ossible.

Previous w ork P oin t-to-p oin t net w orks are usually represen ted b y a graph,

with pro cessors mo deled b y no des and comm unication links mo deled b y edges.

B I N s are b est mo deled b y a hyp er gr aph [ 3 ], in whic h an edge is a subset of no des.

Eac h bus in the net w ork is th us represen ted b y an edge of the h yp ergraph [ 4 , 17 ].

Some previous w orks prop osing mo dels and new classes of in terconnection net-

w orks for massiv ely parallel computers include the follo wing. In [ 15 ], Sc herson

⋆

CNRS - Lab oratoire de l’Informatique du P arall élisme,

´

Ecole Normale Sup ´ erieure de

Ly on, 46, All ´ ee d’Italie, 69364 Ly on C édex 07 - F rance. P artially supp orted b y the

PR C PRS and ANM of the F renc h CNRS.

⋆⋆

Departmen t of Computer Science, Institute of Mathematics and Statistics, Univ ersit y

of S~ ao P aulo, C.P . 20570 - S~ ao P aulo, SP 01498-970 - Brazil. Supp orted b y F APESP

- Pro c. No. 92/3991-0

⋆⋆⋆

Same address as ab o v e. Supp orted b y F APESP - Pro c. No. 93/0603-1 and CNPq -

Pro c. No. 306063/88-3 and PR OTEM-CC/SP .