Bus based parallel computers:

A viable w a y for massiv e parallelism

A. F erreira

⋆

A. Goldman v el Lejbman

⋆⋆

S. W. Song

⋆⋆⋆

Abstract. In most distributed memory MIMD m ultipro cessors, pro ces-

sors are connected b y a p oin t-to-p oin t in terconnection net w ork. Since

in terpro cessor comm unication frequen tly constitutes serious b ottlenec ks,

sev eral arc hitectures w ere prop osed that enhance p oin t-to-p oin t top olo-

gies with the help of m ultiple bus systems so as to impro v e the com-

m unication efficiency . In this pap er w e study global comm unication on

parallel arc hitectures where the comm unication means are constituted

solely b y busses. W e fo cus on the hyp erp ath and the hyp er grid arc hitec-

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

linear and grid in terconnection net w orks. Using (h yp er) graph theoretic

concepts in order to mo del in ter-pro cessor comm unication in suc h net-

w orks, w e dev elop ed a new to ol called simplific ation in order to giv e

extremely efficien t algorithms for gossiping (all-to-all or total exc hange

comm unications).

1 In tro duction

In most distributed memory MIMD m ultipro cessors, pro cessors are connected

b y a p oin t-to-p oin t in terconnection net w ork. Since in terpro cessor comm unication

frequen tly constitutes serious b ottlenec ks, sev eral arc hitectures w ere prop osed to

enhanc e p oin t-to-p oin t top ologies with the help of m ultiple bus systems so as to

impro v e the comm unication efficiency .

In this pap er w e study massiv ely parallel systems where pro cessors are con-

nected b y using solely b y busses. These arc hitectures can use the p o w er of bus

tec hnologies, pro viding a w a y to in terconnect m uc h more pro cessors in a simple

and efficien t manner. This represen ts a ma jor issue in the construction of parallel

computers, b ecause a m ultipro cessor system with a large n um b er (on the order

of thousands) of pro cessors cannot b e pro vided with full connectivit y and need

⋆

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 C

3

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

⋆⋆⋆

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. 93/0603-1 and CNPq - Pro c. No. 306063/88-3 and PR OTEM-CC/SP .