N

-

a

r

y

T ree

Da

ta

Str

u

cture

s

f

or

P arallel

Co

m

puters

M i

c

h

a

e

l

S

.

W arre

n

L o

s

A

l

a

mos

Na

t

io

nal L ab or atory

and

Uni v

ersity of

California

,

Santa

Barb ar aRecen t adv ances inparallel co

mp

utin

g hardw are havefar outpaced the soft w are de-

velop ed for these mac hines. Sensible organization of v ast amoun ts of data o ver a num b er

of pro cessing units is a prerequisite for any parallel computation.Our curren t success with

an o ctree based parallel hierarc hical

N-b o dy co de suggests the further dev elopmen t of par-

allel n-ary tree data structures would provide the necessary lev erage to accomplish other

imp ortant tasks on parallel computers.Con ven tional

(sequen tial) computers curren tly

use suc h hierarc hical data structures for tasks suc h as image compression and manipu-

lation

, database retriev al, and multigrid uid dynamics sim ulations. W e have access to

the NCU

B

E

/

I I at Sandia, the Connection Mac hine atLos

Alamos, and the IntelDelta

mac hine at Caltec h, eac h of whic h is man y times more p o w erful than a Cra yY/M

P-

1.

With this hardw are, we plan to further develop the algorithms to manipulate n-ary tree

data structures, using our parallel N-b o dy treeco de (F

ORES

T) as a testb ed. Once pro ven

with the N-b o dy co de, these parallel algorithms can b e readily applied to other problems,

with a minimum of further co de developmen t. BUDGET (in$1

000s)

One Graduate Student (Salary , F ringe) 2

5

Upgrade for W orkstation (Disk, Displa y)4

||

total 29