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Abstract

Metacomputing technique is one of the main stream techniques in the future. In this paper we propose a

component-dataflow-based metacomputing environment which provides integrated development platform and run-time

environment to construct and execute parallel applications. A parallel computational model (dataflow model based on

component)is presented ,which enables programmers to use components to build parallel applications using the same

way in building sequential applications. We also present a three-tier client/server architecture for metacomputing en-

vironment : front-end , middleware , resource tier. The front-end answers for visual parallel application development;

the middleware is layered management system which manages tasks.computing resources and maps tasks to appropri-

ate resources;and the resource tier is in charge of the management and scheduling of distributed resources. To avoid

performing tedious and time-consuming low level operations,we use Globus toolkits to implement most of underlying

functional components.

Keywords

1. IT4R

19924F Smarr F Catlett LR B T it EAKESM ., b
fIIkA . THAERRIESAE WM EAEPITERESES
Rk U—PEEMTERENEXRUESH . TITER
HAERETREASAEEMITHEEN THEEENT —&F
HELTARE . FERELTEAFOLANSESRERAEN. A
T, T EHF AR ETHE .5 I BN ETRL
ERIFEERESETNENTHERS ANEGEHETR
WM Internet WX P —RFBNAEFE EHAREZET
£, —H 5 Internet - H 3HHH Agent (INE R 51 %) . Jtit
BMEGESHEFSAN SR LR SFHELEITE
VLBERFHR . XBERERFERANITMA EHRELRSE
S B EETEMNEEEFEARR R T —EHER
BHRAEHNERN AP REE.

B4 FITRBES dn PYME MPIPHRIBREE B R
# (i Condort™, Codine™ ! | LSFI ) sx = v AP E L E.
W Tt EERRAEESTIHFIANMIES Kbk
BETERDHERT oA EHRAEXTIE. TOR
HEHT MR N EBEERBRES S RAE. WA
RERRESEANETERSA RN, E8TITHFE
RELUEUTHRITENFEN A RXEAP SR WETITHHE
B ch BTA P M B K B PR &K, IE B Fh e % B P 09 B R BT A
k8.

RENKRKB>THAETEREAGEREN/LAFTEA
F . EZERE LT ZHY RBRE— T ENTIHEES
B .ERENLER AMNCERITHELRT HFETIHEERY,
HPHOTHEHENRE-IMRATHES S . RETENENMN
AEEHAATNREERY BRI TENTIHERE . B%

Metacomputing , Parallel computing model .Component.Dataflow , Visual environment

BRI EN P O LAM(Local Area Multicomputer)U {g FJ
MPl A EEMRHITENHBAT AT - TBRENERIT
KM E; ERXFH WAMM (Wide-Area Metacom-
puter Manager) ™™ Bl PVM Ry 324k | — MR IFITIE S
Eh . GEEENEEARFPREN PYM HERFE ., 5XE
251 PLUSPUE{E FEX I # MPL 2/¥F.

EHE—EIMEUNBEEREIW S EMEERHLL
BREENREERE . IH5IERESURSEIRSTE.—
B o SFEANYEEH F4 (1 Condor,Condine ,LSF) &3
B .CEREEE BN AR LA MEA
R B YL FEAR B 4 M 3L K ¥ A9 Batrunl' 0 B HR & KW
Piranha™ 15 H LA & Duke Y Polder"Y i B84 B — -k Z= .
B XA EHER, ENEATHARE N TESKHT
KM BEUREREELRITH. 7 Nimrod" 13571 B
FE—THTEFERRNSHE TR HITIGT.CE
FHEfT R EE RMERRFN T B RNMECRE FREUE
% .m0 X4 FFAY AppLeSU i H N 75 R My PR 8 AR (LY
AERFZMAERE. EEEIMNTEMEREAET X,
Globus!™115i H R & T 7 I-Way . I-Soft . AppLeS.Nexus L4 K&
AP —EIFEHAHRER L — P THEN T R EAEME
Z.EmAPRYE—EZINTRUGEENARFESRSHFA
AR ENSTITHAEAHEY.

EEAR . THEMNHRIEFREBRNERE . PERER
WEA ORI EA . EHR R KSR AR TNEREL
KT L. ZBRGRGEREEE— WA REEEN
BpELEREDE. BRI ERE~RERA RT
TR R T EERARETE U R GEREY Y
H RITENER XA TFRA R,

BT ERIEIL IR ER AR TIT BRI EEHRK

O FRBE P ER63W H (45 863-306-ZT06-04- A YEEI. MK M. BL . TEHAIAANFTEIGHN.TRE TL TEEHWR
FRAHTESH UK. BEE WL, TERARTIENFGTELB TN KBE HE BLESH,. TERATEEHTHAEBERASH R

RE.

*+ 139


http://www.cqvip.com

8554 HBRERAFOHBAER LRI —ERESNN
R WBBERG B EF R ARG RERFHH AN
ERE HEMRBREMETHEFRRE - MEEEEL.W
R& CORBAVIEH R A MM RBRAKET RFMERM,
BESZXRHRIMAHHFTIROTDTE. D, AU
HEAM B A MM AR S E R — AR T I R 5,
HHTHRBEFORE ITRET - ITREHTREYE
MEFTH 8. TEA BET B/ MRHRETFT R BE
WRFHATIT R, A - BE T ABRFIFRN
ETFHAENPEERE  RIBEMTH R REREHE
ZEGHNEF/REBRERENBE W RIEHE LS
.

2. BEF At/ ARNRHFT R

S AT R B E (/R IR T T A
FEHITEFAENAIRTETMRRANABERSESER
A AR T —AIHR RIS RO T RS it
i S . B XU 0O Y B RGETT i £ BRI R
RAKRFEFTOHFREE, REFRITUEL —TUARH
EMRATF LR B SRR R ER R AT ERL
T E B . IR AE A R GE B T PR T SRR # 4 F0 4 SRE AT FF 2R
.3 FF & A4 REHE B R E IR  JUa 4
BAMGAEEN —TRENREBIRBETXHFHTTRL
2.

14 Gt TR kil
Chim B2 ¥4 —
L GRCR
p - EZITHER (BHTE.
: I
i A ERA% RE. FEME)

-

M1 BTG/ MREAREGTF R

WERELTR SRR E BIEEEATIEE
EEEHEEMN /S MR RS R ORI
EEREEMRRK R EF SR RO E AR RE
MEEEERRERUTHEETERS . R MG ENE.
HHAMEPMREENN XY e B ERERKMNER L,
M ET R TSR Rt - ERETRE
S M4 X3E T (Component Definition Language--CDL)
Foy {4435 F (Component Manipulation Language--CML)
EREAT MG EN R EENSHREE. MY ARENR
BaEm G S ENERRTARE —TRBRE.

SR ABGENRBERERN T FREE LT AR
TR A REHRM APL & R AE RS RGN s A
ERBISHRANAREL.CORBAV I ARG ARTLR
iR

CORBA M4k R MBS Tl —F M 3T R 8
. pmdRd TR RERANERER . CiHE
PME T ROV RFIFITEERSH . EARGNE
—Z2P R B AR A R B B B M, AR fe Tt 3T R

* 140 »

D000 http://iwww.cqvip.com|

R EA1% %] CORBA My {44 R FF (CCDY 304 AT LAE —
A CCD TR S p-— 520 I A 8] LU v A B it
£ AR CADI T IE CAD X+ . A {48 ST
HEANNMEERA S -SRI R.EETRER
CAD X#Ma L, EildREEHEIEHEREEI S a2
BEENL. B MEE LT T RENR ERRETEMEESH
MR SSEREERHET.
HEMMETIFRETLAPANELRE. -1 EN
My {4k R B 2B s » B L8 =4 i i it SO R AR IR (D 4 L
RS S LA 8B4 BRI, AT IR SO R T M (o
BT & RSy anE 3 (diagram) | 1% B (specification) % J§
RSEEBREESTRITER LEFINETREARD. &
EMUBRAESZEERNTS WA GERGRE. AEW

AT R RER ARINRE AT RIEM R B, TR

THIcA O AR AR R B AR i R R R b
B — 3Bt X3 H S E — BB B 18 Bt 7 [R] B 18 ok L A 6 BB
Vi

Wiker | MR | ARt B o | BR it
PEE | MEe | ek | B ek | BB | mup

Ez HfFEx

TEREY M TEF R FTRE R U LM Er B 54 .6
A B AN K3 ST AR B SRS A O Mg 4 T A B SURR F 7R 6K
25 RS 4R B LRSI T A T SO X L HR R M A H R (R IE—
EMREEAFRBSEEFN Ao AP XHIRIRATERN
FXRFEMRITH.

3. FITEFIRITRE

FHAT R F I B (Parallel Program Model) B —f 2
FREZMES CHRABFARET Bt EVEGF/ REEEK
HHRNAE . BFRAAI A XEERRTT A4 . ZHE
PLR T e P B S IR TR F .

B AT &9 H 17 8 F R 45 #E F E 48§ Fortran90!,
HPFY* PVM .MPI.OpenMP"* % #g {4 FF & A R AT LA AR 35
HEBBMARFEFEMRG, & THEZEMEEY
EREOFETE, HPF 7 & AR A KB M %8R
KRBT QTR AL E L.

HTHERAOBEEEETFHTAERFAEE. LEE
BTFREROFTRRMBRNSITNAERE . RITRAT HE
AR AT HEREY, FESZHEZHEEEEHN TR
REHTMITHERKE.5a2RX ML BFHIETHR
THREMIF I 8 N DR dim O BB B4 a3 MR E
EHHARHSSNEEAEMAEE. M RENE -/
TR B 61, BR & MR IEA S IR R,
HETTRAIFEME G=(V,E,F.C,S).V RGHE. G1F
BHESENOFTESSE BAg Ay EE;FE
BEAXR.F.E>VXV:C RARFGE, ERET GHEB
HEEEAFECIRE ENEMENRN;S RREE.

ERFTESNLRE. EEEG PHEENG S VIRGE '

HV2HERE  MFE G & VITT& V2,984 access (V1. V2) . 7E
GPRVIHRKHFTELELIEEGHEN VHTE.ICH down-
stream (V,.G)={V’ |access(V.V’)).ﬁEP V'#HR V)T
7.


http://www.cqvip.com

TEHERIR S T YR LA AR OBERBIEJE 1%
2 SR 8 3 A AIAT TSRS HiR O8UE il
BT R BIR G S A B ST A T R EETT: A
FHBBE G4 VISA REETHRE S FARESK
HEEREETHE SER. THES —BERNITETSE S
B iEiT.HiEREITE &% downstream(V1,G) U
(V1) &5 S0 TNEF 52 & oy FAT B A 4 T3 A7 45 B e
E.EFEEZREATIE,E access(V1,V2) 5 access(V2,
VDB AL W V1. V2ETLEAFEAT,

hRE A G TR A BT MR TR B
S ABFAREER R AT EE A AT KR SR RR
57 BB AR B T K 3 (] R Ok it R E L — RS I A BE
SFESHESRE, LA T MR BEF TR,

L s M 9 FEATET . B S RIR T HE A BN 4
FEBEFTHEARATRENTE. FHEEHTES 5.
HEAHEERTERAS JER BN HEARRICE T,
B3R . BAR M 4 () M BB AT S (R R B MU 4B .

D,—~D,’ D,—~D,”

[ 1 | ] [ 1 1
[D,—D;’] [D,—~D," ]
Ht B W C

B3 iR

LA EBFTH BRI RSASERE —Rd
EMHHERIT. XA KT HEERHFITLEENS N HT
W P FE SO HARF FR B — K. A R AT X &
AT ERECBE TR FTH H e RE 4R . B
T AT ¢4 S B+ B e 2 18 B A B JOR B i
1835 TR & D8R T8 TR R —hae ) &I AT i a s E
FA FRME S AWM 4z 80 KB T HIEERE  H4aB R
T WA BUE AT . B AR 1 R A2 (535 © BRI LR
BiEFHR MAREEINESR.

[D,—~D,'] [D,—~D," ]
1% B, HEC)
[D,—D," ]

1% B, H#C,

B4 M E B AT

HiEFITERG KR ERFRTEENFLER.E
WIFRE MR TR EERFITHREF N RIBRETIRS
BB ATUBE T T T B Z [ 7 1l S .

D000 http://iwww.cqvip.com|

B B BB HATE R E — SR EHBEES RS AS AT D
BB RS A A KB T TR ITH A T ER
HUH - T8 B T 9 14 0 O S 1 39 s [ B 400 S BE 50308 ¥ Y 7B T
BET AR RLERE.

4. ST ERRMAGREN

L. Globus HERGKRRBT TIHERFAAXFHHFAE
P B U TR A — T R4 S RA MG — MW
B .UAER P NEINFEIRNEES T RAMWRIEE &
FABAAPHBERBEE AP NABREEES MTENE
GRETNARFOFE. ABETRBLU—NIRBRAKKE
TR B 4 ok S5 ¢

Rt REN ABRFEEAEASREREHHPLELIETT,
TMEB M RIES HAATURFR/AXFNYHEFOTF A
BE. b 4m . Charm(®°1, Mentat™, #f LU 18] %3 R 9 H 179 B F
1 3k 3 e T B K1 Y IF K. S5 i 2648l Dome @135 B Fil B
CHUREMEBRNEBE —TFHEZHIAHETZHHFT
W2 TN LR AR ERLTFERASEENHRRES 555
EX—8 T AFEER. CMNETHKERDAEHER
HAFAES g XX B E L VHEB.

B . AL H R R 33 EaRkeig. WA PR
HEANAFEE R . AHT it EFENERESH AP
FEHRBEZHTES TAEAERTXEFITESAILE
FERG ARG CHEREY . FRIR KR ERREH
ERAEED eSS 38 A A TTIITH R FER R
Ze Rt —HEE— ENB B EA . XEHE AT EE
ERENHEREIREMFENTS.

EsERIMMTHARGERREHER KL E A Java
Applets 3CEL . f§ CORBA 52K & 2 FIF T BB EX
. iR T EREAN AR AP SR WWW
L THEFH Applets , Applers KW Y28 Java 1788
FEEfTH 2 —4 GUI, H Piliat GUI s R F 23238 E 5,
R ER AP EEAXE TSR FEHIERESEITER
BH R ESHRITE RS FILERELXETIE P 5HIF
it GUI BoR.

HFTHEAEIHNEMNMTERERR BN B XH
HABEEEFRERAXELFNBAREARBERE A
RAitELE THESZMGTE. TERMARXE S EE
B R 45 GR H 2T Globus BIHLE])D T IE M RR .

TE 5T IR B AS (Administrator System) fh 3%
BEMHIHITAREES.ZPE AS E#23EFE . AS
ARAIEFHRITBRERLHA BRI E.

Bp FEE R
WWW HTTP:i#:K Applet wWwWwW ¥t
W HTTP. T & Applet g 2%

——| uor *
Java
Apol noe
pplet ch ] >
< I

Es TR RAEREH

+ 141 -


http://www.cqvip.com

AS M THRE LIS B (15 B8 . W I B L R
BEEESEITERE EHRIT.AS XA E4H .08 GAS
(Global Administrator System)f{l LAS(Local Administrator
System).GAS faR 2 W E X NI HHERIFBXEMES
43U 25 LAS, i LAS R AFAEFABE WM EHE 575
HRmEERSHHAERINES B E5FHNETERA
LAS e EH. B4 RABESH 8 GAS | F . oot HHL T
LA 34y UL O A R — 1 GAS A EHE .51
GAS iR EEAF XA LASAT. F T IBH CHE RGN

Launch Applet Launch Applet >
\ 1;
.

D000 http://iwww.cqvip.com|

GAS 95—~ LAS.

ASEHAMAEELK TEREMES TEREN
AS R ERS EH M AS HRITERS .

FHESATREFNESES CEFREFRTEMRE
tFEFHIEF TESEFRBEL—EFESHEEH
HER— N EEIEMESHNES EFEEFERAET
EHFEAHMEZEHHRBXRBAHITFAFREAESFED.
SINEAMASE EFERBER LN FELSHE. R
BER&GHHE.

Launch Applet Launch Applet

-~

AS

Request Applet

equest Apple

Request Applet

e EHARGWM

AT RERMHIEN ARAFBAETER IR LET . R4
TEHN ARFH R B RATEB % 4
IR A B ot 1R B0 R B9 AT IR SRR R (R34 K 3
EANSRERES RBHENREREFE JTEFRIHE
HE Y ST EE S Y S B ELEFRE A T EHEEMA T
It H ARG, WERMEUUN R N AR R RS
TR IRBE T K . A T LA ERDIBE. AS A EHETA
THREARR A e SR E H A TH o BT EREA R ENRHN
EPREZEFHTERS IS EEATEHEHAPEXNE
S MU EERATEEESOBA TR HETEEATIES
7y BB EHE H4E 5 B AT

5 EHNERASANEEENRREPRAAARX
MES AP ELH RS TR Applet REREF.FK
Applet ARIBAFBXMHEFAESABFB/ROEFEHR
#AEHF EHEBRIA P HNIERE EEREAFPSHRIER
BIENGENE . ESEMNEMXESIFER —MEF GRS
AP .XENESFEESML XD GASHERIFEE
BT LASHABRERBEF AR SEN LAS. RF
LAS FXHESH #1735 S WAL .

A ESFAEANTERRESE (23] MHEEM
WHEEH/WENREERFES S [24].

5. B %

EFPWRABIERER AR, ERERER S5
ATERS S UTHFEAMS>XohEee. 5| AT IF-THEN-
« 142 »

ELSE.WHILE-LOOP =¥ 4543 . 3+ R I BB W HiE 1T
FRBYUTEFENIIRERFE. A PR EHAR"Y
BgmBE TN EEFERATOTTRA B HEH
HEHTRAN AL . TAMERG.

5.1 FFRBEREE

EABHER —NEHFUSEAEIHIHITHEBE. G
MEEERTARAORSEONBE T . S MEER
WEIME LS A FFHEIAT  RERERE T &% . B2
REBAR LR RIFERRR AT F 9 T I OT LUF] M4 18] 0 3048
KB R B kR R A I 85 0 348 I B 4% (dataflownet-
work) 2 il B (flowgraph) .,

P SiladE T E — eSSk W M S0 B A MR
B EH

¥4 EE AWM OHERG, BEAERERE
HELLE . SMATATHEAYMERAN/HEO. B4
MEXTHEHEHNBA/BUSHENEE. EFRHAIARP
RETEHARAEST THATHNEH AT,

Fidg EE—IRATHREOMNS—1TRTHEA
OEHEX. AFCL - RE TAEEHBBEREIT R
BT I AL TR, AT SC 2R S0 7o (8] B4R i B 3 .

AB HAITHNEHZERENEELAR.TE I
AL RN ENHERE — N RAEH TRV A8
HASIAEH BREEHEH,. FEXRAPTARBNHER
A\RBFERFINGEH IEEFAFRHANYTHEREES
RfEsez—.

»


http://www.cqvip.com

WA K MR AR £ BT AR R
KPAT LRI H A H ORK B T3 R RS KR
TIRFF

P SO BEAERAUE YA P REAT —FIRRR AT
BFE.EATFEHTRERT —HREFHEH . ILERT
He—SHHARGHARRELUY.

5.2 FAHREIETSE

FEPmATRAEDRBNRERIEAS S HSIA
IF-THEN-ELSE.WHILE-LOOP %5 H| & . JE i F S 69 7]
MHRBIBET  HIBERHFER:

<ALRATE O E PR B ) A B R SUK B M B P
ARUE Bk ) R AR 78 B 9 U 1% .

BHAE HRAPREBT NS SNECAITIHE
By THESR 3% B IR SR 8 28 B R 3R BT B R n iR
WREFLE BFEGEEELRRREEL.

CEREHN O ATRMKRARKEFTERAEFARE,
BAMER B —ETHEEB M A & (2R X R T
HE . WENUTLEE G HERRT B E AW XFRE
HEREHL. IEMERSHRVUHRERZKITAEEER.
aerERRTHNG, ReTERRTEHG, €T %,
ARREAHRBATH L. BTARESHRER, LR
EUr#—HRE.

B7 ESHAXFRENIRINGS

5.3 #HEEE

B P 0 M A P D38 1 R M 1 B P 45 ol Mg {4k PE T B8 4% L BT
ERFRATARNAGRRLEASHHG; EE0BATR
BiEHEHmt. NAPHAEE HEE—TEBRAT.
EXFEGQENITER: FEZER. FER. FERXM A E
H ANEFERERAERHER SR TN ERL. TLE
B0H 1 Bh A P SRR (8 B My 44, AT 7R A BT HML S B R T
MR EMAEE BETEG=B2EAR:1- BHR. ELE
WEHBERT. ARSI WA/ O & Widget A .
| Widget A FHEGMH— I RS2 TR, EX
B ERIE G AR R (G % 3. R, E RN
HRFLHA . . AR N TRRAEE.

Gt FRBMHRTHEHBERER S F—R
8 3F47 R A BT LASR A 94k P9 B 3088 R A7 1 P Mg 44 1] 9 35 4l 5
THERSEE . T RITB RN S A ST Wk g7
HEER.FRARTHEGABER T AMFERTE X
WEFRTHARFURLY R A G TIHAY . ATTE]
AFTRFFALR.BEHTNBEKGFZBAN.

ELE b RATE B Globus T HF LA A M FFEE
ARG . T2 NESRAETEER S .Globus EHXEE
FFREFEERRN—ABATHETEMEHE  ER
Tk ARFEES i X R BT RN B B 2569 5K
HREZH. KPP LaxREESXTHEITERBNHEETRS

7 DE_D 0 http://www.cdvip.corﬁl

Fzheed Globus TIHHE TAEAGMD . THAGREXART
Lo WHEAR FEEHE HEETHE KEAENEEEEL
BHEHABHHEES FETHANHEBFAFLETLRE
SHOBENPRTZMATAR F .Globus LAE RS HE.
BAMEAGSERFHNEREGR . SEREFUTUERKERE
BUBREFEFR.GHAGobus RENEHEETHELACE
Nimrod .NetSolve , AppLeS # Condor 4% .Globus T B4 1F &
i1 EF R B ERFRITSR23.24].

2 £ ¥ &

1 Smarr L,Catlett C E. Metacomputing, Commun. ACM, 1992, 35
(6) :45~52

2 Geist G A,et al. PVM Parallel Virtual Machine-A User's Guide
and Tutorial for Networked Parallel Computing . The MIT Press.,
Cambridge ,MA ,1994

3 MPI forum. Message-passing interface standard 1.0 and 2. 0.
Available at: WWW. mcs. anl. gov/mpi. index. html

4 Condor. Available at . WWW. cs. wisc. edu/condor

5 Condine. Available at, WWW. gridware. de/products/

6 LSF, Product Overview. Available at. WWW. platform. com/
products/

7 Burns G,Daoud R.Vaigl J. LAM.: An open cluster environment
for MPI, in: Supercomputing Symposium’%4. Toronto, Canada.
June 1994

8 Baraglia R.et al. Experience with a wide area network metacom-
puting management tool using IBM SP-2 parallel systems.in:Con-
currency : Practice and Experience, vol. 8, Wiley .New York, 1996

9 Brune M,Gehring J,Reomefeld A. Heterogeneous message pass-
ing and a link to resource management. Journal of Supercomput-
ing,1997,11.355~36%

10 Tandiary F.et al. Utilizing idle workstations for largescale com-
puting. IEEE Parallel and Distributed Technics.1996. 41~48

11 Carriero N, et al. Adaptive parallelism and Piranha. IEEE Com-
puter,1995,28 (1):40~4%

12 Polder. http: // WWW. wins. uva. nl/projects/polder/

13 Abramson D.et al. A tool for performing parametised simulations
using distributed workstations. The Fourth IEEE Symposium on
High Performance Distributed Computing . Virginia, 1995

14 Berman F,et al, Application-level scheduling on distributed het-
erogeneous networks ,Supercomputing .Nov. 1996

15 Foster I.et al. A Metacomputing Infrastructure Toolkit. Journal of
Supercomputer Applications,1997,11:115~128

16 Object Management Group. The Common Object Request Broker:
Architecture and Specification, Revision 2. 2,Feb. 1988

17 Adams J,et al. The Fortran 30 Handbook . McGraw-Hill, 1992

18 HIGH PERFORMANCE FORTRAN FORUM. High Perfor-
mance Fortran language specification, version 1. 0: [ Tech. Rep.
CRPCTR92225]. Center for Research on Parallel Computation.
Rice University,May 1993

19 OpenMP Standards Board- OpenMP: A Proposed Industry Stan-
dard API for Shared Memory Programming .1997

20 Kale L, Krishnan S. CHARM™**. A portable concurrent object
oriented system based on C*+,in:Conference on Object Oriente
Programming . Languages and Application (OCPSLA). 1993, 28.
91~108

21 Grimshaw A.et al. Metasystems: An approach combining parallel
processing and heterogeneous distributed computing system. Jour-
nal of Parallel and Distributed Computing,1994.21:257~270

22 Arabe J,et al. Parallel programming environment in a heteroge-
neous mutil-user environment , Supercomputing ., 1995

23 ERE. BTHEEARMN T AL MeIBC: [BIR K¥MH L
ey i3 7. 2001

24 BIER THRAERRGTEEENHR:-(FRXEFE LRV
2001

°= 143 -


http://www.cqvip.com

