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An Implementation of the Massively Parallel Object-
based Language OCore for Multi Computers

Hiroki Konaka,” YuTakA IsHIKAWA,T MUNENORI MAEDA,
TakasH! ToMmokIyo T and Atsusal Horr T

OCore is a massively parallel object-based language, designed to generate efficient code for

multi-computers. In addition to the fundamentals of parallel object-oriented languages, OCore
introduces the notion of “community” that enables a structured set of objects to perform
distributed communication and global operations. Communities support data parallel compu-
tations as well as multi-access data abstractions. In this paper, we present an overview of
OCore, an implementation of its language processing system for the Paragon XP/S multi-

computer, and the preliminary evaluation of the system performance.

We also take a

molecular dynamics simulation program as a real application using a community.
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SO FEEaHEE - BEZWREE T 5772012, OCore
TWREERL 7Y 27 b &L TlLstructure®?, Q-
structure®’e ¥ OFFIER P RELTWE, b
i, Ay —Y7F—FBRBIERELIZD, AvEe—Y
DRERMDA 7Y 27 MCHEERS L v 2R E
BHWCT 5,

22 # @B @&

HEREA 7Y 27 bOESEE, A VT v 7 AWK
ST SN LRITEMOFTHELT LD TH
D, F— I WHIHERTNTF T 7w RATFT—F Dtk
ZOWHEEE L CORENLETERG T 5, H
FHEDA Y AY VARBT 247V 7 ME AT
T2 b ERREN, FDOVIAEETIEHE DY S
AEZEWCIMZCA Y NT 7Y =27 VEHORMEEZHE
TEZ, H2HFAEIZET 20 < 2 OBRIEOMES
B & Bk am3. AT, HEERCET 25 e &
BEOME 2 HAT 5,

2.21 HRGFETTL—F

HEEDIRBE N EA NN T2 7 b D7 T AL,
FifET > 71— EENZ bDICE > CEBE N
L HEET V- IZIE, AUNT TV 27D
TR, AVNF TV 2y R T AHEBEEROX
T, B L UBRT 2 RRAGFREEBNR—R LT
EREND, FRATVLVAOLOTRE LT, AoNA
T2 MDA YT IADBEDAYINE T =

FOBFEHET S —RBELFO/ —FYHDO—H V%
AT AREZ 5y B, FHERA VR
& A EFREOVIHMED I DA Ry MY R TR E
MBhd, vy CrISBEEEERLIBEIET 7 2V
DwwEYIHHBLNS,

AVNF T2 DI T AFNT AN v 7 IZE
FTLHIEDAETH S, HAKT 7 — 1 Ol

Yoo Sk

July 1995

BHEERDORICRE {KET 22, HLDBEET O
TIRIETATIVIENTRT X ) v 7Rk
FrFrv— EFIHT A LS,

2.2.2 HEMAICHT DIRME

HEEIE, HEEFERE IR VY 72 —R
PRRMET A, CRBAVANT TV 27 MiEb LD,
HEFEA VAT AR BEREDOL 7Y 27 b3
HRERFRE TH Y, HEET V- TEES N
3, EREEFRESOMAE LT, vy Er JHEEH
WCA YT YT APSRAYNET TV 7 s OBBER
DTRTSDREND L, Hlz i, HKEMES VA5~
ADEAYNA TV 27 ML CEHIRNCHFR2E 2
RWOBEEITIA TV ML, AT TV
DT —TNEEETLI LR, BZIOFHEE%
FIAT 2720 T~y B v 7B HE OISR EE
BITH CEWHREE B, 85T, XUNF TV
M E ORI E K L o FRER S BT A
Lk, romEEESEFALEEOERLES
L5,

Fie, HEHEA DRI U ADERAVNT TV 27 b
EXLT, Ave—Y%270—F*¥ X+ (broad-
cast) $A5ZLLARETH 5,

DI RHFABCBE WA T2 7 brd b,
HEAGFEHREL 7o —F: vy A MEFIHT 2 L0 X
D, HEROELXDANFT TV 27 b HBVIFER
UNT TV PR L TAY -V EREETLI L
WHEETH 5.

2.2.3 ADNFTS o MIBITRIRME

BAYNZETY 27 MIEHSDBT B HEIERA X
F AR, FORTTEB LUV 4 X, HFEERNICBIT
LEHODA VT I ARHSLZ EISTEETH S,

¥72, El—ORFEEA VATV RARET 2 A 284
TV POBTEANYTRBERY S 7y a vz ED
RBHBRESERETH D, V57 ¥y a > TRE AN
ATV 7 Mo DEORFIPRAM, wEMR R
RDBZEDHRETH S, &0, HBRAVNFTY
27 D, BIREGE Ay =Y Ry YU BTH I
BMDRAYNF T 27 v DAT Y MCEIERRCT
X ATE 5, comm-get WS EELFIHTIETH
%,

HERFHE 2RI L, X3 7Y N B
ANDAY =P8y v E, BEOL 7Y M
DAY=y 7 LR, M52y Ric
X o TR, ®2vIEFERIHITONE, —F, 7o
—FFrAPENTAVE—VEFRAUNNLT TV 27
MZBWT, XV FTEEL T2 —FNF ¥R bV



Vol.36 No.7

FIWRE>THEENS, 7TuU—FFx X bV RS
W HFEIE, FEEEED 2 ER DD, ZOMEITAY v
FOMBBEREPIL b, UL Liars, EEEEI
B2V T4 DNBIREL B s, AEHO 70
= RNFPAMNYRITRE, V754 2TI0Tce X
YA TV x 7 FOMTNY) 7RISR BRI IT D
N, ZOBDBE1DODAUNE TV 7 NEFHY S
TARITH. Ei, NUTEBORbYIZY S v 3
VEITV, ZOFEEY 54T AL LHRETCH B,

3. Paragon XP/S FChH=E#

3.1 Paragon XP/S

Intel Paragon XP/S92i860 XP 2 EZ 7 u v v
VT EINF AV E2—FThHbH, &/ —FI2izsh
BHLEBEHDE2DDiI860XP 8 ##ishTwna,
7ay Z7iE50MHz ¢, 1./ —RK&»70 75 MFLOPS
DE—27HEEEH D, 0SI1Z0SF/IR1.2ThH 2, X%
VERMIE - P L Tw3, ¥ 27 ARXEY
EMSEHS R, FAFCERD 70X 2 08/H—/ — 1
EHRAT 52 &dkwn,

= FHEHOBEENX XA v —Y vy 754
77V oCiaka s, NX ik csend (), crecv
O 7= EOFHESRE, isend (), irecv () % ¥ DIER
(3, gladd () & & ORBRAHRIE SRS 2,

3.2 RENEE

Tu N4 Y RAT A OCore > 5 CH+~D b
7 YAV —%, Paragon FlIcEMEL 72 GNU C+ +,
OCore 7> A AV AT LIz ¥ 5723, OCore 5 >
ALY AT Lk Paragon DICHESR L 2w L F 2 L
v NIATI) ETREINTWS, /— FEDY 2
TAAY -V NX ZHOTHEZEL, ZELLR
v =% Active Message? & FIfRICHE I N2, K
FATIVTEHAV Y ROO—H /) E— b &Rk
EDVNFAVy RO R— Mz, VE—FXAE
V77 2Aeway 7, EREER, / — B/ ALy
FHREAORBHEER ERZYR— P LTWE, 22T,
/= FHEA/ AV y FEMOKRBARIEL 136, — 1
TLID/MEHEDAV Y FBBMNT 5 HDTH 5. KB
BIECEIML TuRWfio X vy FOESNHITF s
BT, NX 2HEHET 2 KRB L iAB R 8
%5,

ATV 27 M & running PRI 7% 57z & S FETT
V—ALE5 2 50, dormant JSREEICH Kot L E 107
DRIT7V— bR 5. ET7Vv—Aig AV v P
AR BRI — BB DRI E T v B L 2 4R T
HY, ZV—=VRMNEHEINRTWHWE, XV y NATOD

A4 7Y = 7 b _R— R 558 OCore DIHIEHEHRE - 5L 1523

/= F0 /=K1 J—=F2
a—An
TFLR =R g A B—ANTHi—T ¥ = AN R—
A /30 (0,0) A Y2N0 (0,1) A 280 (1,0)
X811, A 281 (2,0) AN T (2,0)

3X2 DA VY AS Y A%3) — F IR L4

AYNDBOBFG/ ~ FRO—A VA VT o A,
RURERAOS 7y 7 A%t

X3 HMFIcBILZAEY 7 ur—y gy
Fig. 3 Memory allocation in a community.
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