Title: EFFIC ENT | MPLEVENTATI ONC@O @R oSS MENSI ONAL FAST FOURI ER
TRANSFORM ON A DI STRI BUTED- I\/EI\/[Rch L MULTI - NODE COMPUTER Abstract:
The present invention is directed lt d, system and program storage
device for efficiently inplementing a | tidi nensi onal Fast Fourier

Tr ansf or m (GNDJERSATIONALA FPLICATION®OSLISHED UNDER AME PATARNT COORBRABOP IrREAlyigdgr) of
elenments initially distributed in a nulti-node conputer—systen(100)

et | i

he conputer sysfgm.over the
FFT; perform ng the first

conprising a plurality of nodes(Q
conpri si ) $oBh InikdNéttualfGofieREO Rl hizadibi
di mensi on acr osslintetvatiopdl Boredui ty of no
network to facilitate a first one-di

one- di mensi @salntdrhaliomnPibiieatied Bavent s of the ar r &) ldtegiatiengl Rubliratign Nugnbbr node
inthe fir st68¢mwm®r6902 (OG@-UDt)t ri but |l?©Tt he one- W@eﬁgl%ﬁ097 A3

"all-to- (ai)ll terahtngtarnalgutla@mcanw ranG@t’m l@/rlﬂetﬁl)altes-mtsd Swttdqemnomd%/%@mtf\mﬂ AU,
conmput er _system over per f 4% B4 BBy BS: BRI b Rie CHi GPerfstonal

FFT on ePBrfraogtp! ﬁﬁwww r%CTd{S%{"P%ut e E@ Rl b @8 SRIEET
di mensi ogy, 1}{\@%@43&.]&.{&&@@% A8 T | i tal edLeht LG8 EA, Wit G G, Of
the network thereby efficiently inplenentingxmMzeNo, Kz b il moerTsRoomasD, BiE3G, The

"all-to- ai)IF-lszmd-pst ri bution of thekngghray 8ISEn8nTIsT™. SNfIRr TThES UUBi ¥S BAat | y
i npl emented in applications other that the'"miPt4*d®™éWsi onal FFT on the

di st ri butBJ HENS

(30) Priority Data:

60/271,124 24 February 2001 (24.02.2001) US

(71) Applicants and
(72) Inventors: BHANOT, Gyan, V. [US/US]; 347 Dodds

PEHBT NP e 9851 al | el super cOBBL

t ?84)' DesiLnateJ ltates (regional): ARIPO patent (GH, GM,
KE, LS, MW, M7, SD, SL., 87, TZ, UG, ZM, 7.W),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, CH, CY, DE, DK, ES, F], FR,
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,

Lane, Princeton, NJ 08540 (US). CHEN, Dong [CN/US]J; NE, SN, TD, TG).
15 Scenic Drive, Apt. K, Croton-On-Hudson, NY 10520
(US). GARA, Alan, G. [US/US]; 38 marion Ave., Mount Published:

Kisco, NY 10549 (US). GIAMPAPA, Mark, E, [US/US],;
140 North Broadway, Apt. GT-14, Irvington, NA 10533
(US). HEIDELBERGER, Philip [US/US|; 24 l.ake-
view Avenuc West, Cortlandt Manor, NY 10567 (US).
STEINMACHER-BUROW, Burkhard, D. [CA/US];
28 Manchester Drive, MOunt Kisco, NY 10549 (US).
YRANAS, Pavlos, M. [GR/US]; 30-A Bedford Avenue,
Bedford Hills, NY 10507 (US).

(74) Agents: GROLZ, Edward, W. et al.; Scully, Scott, Mur-

phy & Presser, 400 Garden City Plaza, Garden City, NY

11530 (US).

with international search report

before the expiration of the time limit for amending the
claims and 1o be republished in the event of receipt of
amendments

(88) Date of publication of the international search report:
24 October 2002

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title:

EFFICIENT IMPLEMENTATION OF A MULTIDIMENSIONAL FAST FOURIER TRANSFORM ON A

" DISTRIBUTED-MEMORY PARALLEL MULTI-NODE COMPUTER

WO 02/069097 A3

100
’/-

parallel supercomputer.

(57) Abstract: The present invention is directed to a method,
system and program storage device for efficiently implementing
a multidimensional Fast Fourier Transform (FFT) of a multi-
dimensional array comprising a plurality of elements initially
distributed in a multi-node computer system(100) comprising a
plurality of nodes(Q11-Q33) in communication over a network,
comprising distributing the plurali ty of elements of the array in
a first dimension across the plurality of nodes of the computer
system over the network to facilitate a first one-dimensional
FFT; performing the first one-dimensional FFT on the clements
of the array distributed at each node in the first dimension;
re-distributing the one-dimensional FFT-transformed elements
at each node in a second dimension via "all-to-all" distribution
in random order across other nodes of the computer system
over the network; and performing a second one-dimensional
FFT on elements of the array re-distributed at each node in the
sccond dimension, wherein the random order facilitated efficient
utilization of the network thereby efficiently implementing the
multidimensional FFT. The “"all-to-all" re-distribution of the
array elements is further efficiently implemented in applications
other that the multidimensional FFT on the distributed-memory
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