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Proposal of a Method for Selecting Algorithm of Collective

Communications on Multi-Dimensional Mesh/Torus

TAKESHI NANRIV2®)  HIRONOBU SUGIYAMA®P)  YOSHIYUKI MORIE!2:¢)

Abstract: As the scale of high-performance computing environment increases, selection of appropriate im-
plementation of facilities in communication libraries is becomming difficult task. Because of the wide variety
of the process allocations and the improvability of collisions on such system, runtime techniques are required.
As one of such techniques, this paper introduces a method for selecting suiltable algorithm of collective
communications according to the locations of processes on multi-dimensional mesh/torus topology. The pro-
posed method calculates available bisection bandwidth with consideration of the shape of nodes on which
processes are allocated. By applying this bandwidth to the performance models of the candidate algorithms,
this method discards the slow algorithms from the list of algorithms that are tested at runtime. Effectiveness
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of the proposed method is shown by the results of experiments on Tofu interconnect.
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A RZADBNT I T AL ZBYNIRITE 272D TH
5. TORRE, AV —IH A X 256KB LA EDHIFHT
1%, Topo & Notopo (ZEGED 7 IV IV A L & IXIE[FAF M RE
ZRUTHD.

UL, AV =81 ZHWNIWVHEIETIK, 703
AL ZHNTERT 2 FEIGENE, RO T IV TV X

LMIHUT, HET 15 MHAREEORMZELTWS. Zh
1%, Simple Spread D & S IZINA Y ¥ —TH o ZIZ[FENT
WEWTILTY ZALEZRTZEIZEDZEDTHS. Topo
X Notopo TlE, TNSHD T I TV X ADFTERE % FER
FHVEESHABE Y, BN ORAT D Z &L -
T2, TD7d, REE T IVOFHKEE R L2 X > T, 2O
FDMERER ENREAD D Z &R0 D.

5. BEHEMZRE

ERELEEEEIZ T, e BTN T ZAMPREIh
T &7z [11], [12], [13], [14], [15]. RFITEETIE, FED b
ROV U 27 TV ZAADRENTHONT NS [16].

F/2, INHDOTNT) ALNORERE D% EINT D H
HHZDWTEBAIIIFE I N TS . Hamid 51, Ethernet
& Myrinet IZ[f1} 72 MPICH (28 1 2 H0E A 7V TV AL

BINOTFIEL UT, Y AT A6 U T RIME % 5% 9 5 Bl
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ZRELTWD [17]. 7z, Sivac-Grbovi'e 51, Quadtree
EHVEZEIZEST, AvE—UH 1 X5 v 7 HIH
UCHIREHEY 27N T) AL BRI LI2FEZREL
TV [18]. LML INbIE, EITHTICE 55 MEREE
EHOWBRFETH Y, ETRORDIZ & > THERENZE
D5 E IR T IR,

—h, BINARFILELE UT Faraj 1%, A U/3T5 A—& Tfif
EEH IO X NS ENNEEIZDWT, OB+ A % {fi-
THEINTWEET VIV XALEHAL, TOMEEHIHL
FEREDTINTY AL%ETHIBEORCHE LU THAT S
STAR-MPI 714 75 V) #42F U7/ [1]. LU, ZHiddk

WCEWT LT XAAEHAT Z &2 & B HEREE T A3 E
ThHd. 72, AkOFEL, BEEEOHHE N ERT
DAL D /N Z — V5@ 5 13 U 72 ADCL(Abstract Data
and Communication Library) ®HIEI N TS [2]. TH
&, NE—=VlfEICN U TEBOFRERBEHEL, Th
5% Star-MPI Z[ABRIZFETHICRATEDOTHS. I HIC
ADCL T, £EKEAKITEBOREEZFE-ETEE, &
BEMEIC DWW TRl & N D EAVHIEA U 72 R 1T, DB,
T DBYEIZ DWW T ME & KD R E AT R0 SR
Ao ild ), MIEEEBOBZHS U, A= Ny
ROEFEZR > TS, UL, ZOFEIFAERZ R
T2 EMEZ R EARAGGIIRONTH Y, %.fﬁ%
DTN TN XLDFED & 5 IZEAMEHEH U GE I I3 E
TR\, F/2, Nishtala [$HEFEE TV TV XAOJ‘@
BETHETNEZMERL, ZUE L DOVTHETIVITY X
LEMBRVIAANED AT, BB T IV IV AL EBRET HE
fiiz, BIEZ 1751 GASNet EIZFEZHL 7~ [19]. UL,
COTFFIFMREFENC O AEIZ LD HENEEX
NTELTHEZICHERH DS X, £T)NVTV XLDFH
ZAIOEMEEFEFTHURICE LD TITD 2, A—N
AN RAVKE .

6. FELHESERDRE

ARTIX, BET7 1 77 ) OBR R Lo EEN %
AU, ZOHE LT, ZRTAY Y a/h—F A MKV
FOEMEE T IV T ) XLOEREIRF 2 REL-. 2
DOFEATE, 0 APV EI N ) — REORR» G
NI a v NV REEFHEL, Thed L iz&7 VT
D A LD ERMZ B 2 28 T7IV T A LD %
MDA, SR ZR T IV T ALRRZEBT L. S0
FERTI, /) — REBD BP0, REFETTaR 2
FLEDIRE ZRT DI LICLDENREL N>/, U
MU, DBRNF =Ny RTREFELZEBHTILILE
BeBUT-. E72, TV TV RLARKD AL Z LIz kY, #h&
BT TV ANERETRDZ L0 ho 7.

S, FOREBRY a T CREFEOVMREHAT D L
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