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WME T A AR TFEF o HSRGHSG TS ER Ed THEMAENTFRERE R LEEX
REMAEXHFTBERARTS, ALZ SRR+ 5 E5H. A BB ELT —REFHFHLY
FHERFRHER, NVERSTHEERESEMAESHTHINS, AR LE AT LR R4
R e AW, S - B RS R, AR R LA E R (.

X WiE sEAL,HAEART, RN EE.

PHEES%E TP31

B B, 8 SR M B A TR RS E T T & B0 E 4 79 B T AR5 M (workstation clusters)Z £, 71X
P PR 45 48 40t i 1 3B i IF 7 A RPC (remote procedure call} [ CORBA (common object request broker
architecture )" E 1k, H B W B TE, S—, 998 M4% TR 18 (interoperability) , 55 =, BB A 8Y 6] S L
(compositional ). {EX F ik 750 R H L5 M LAy L FE YT HEAT H T H B0 T , % Fh I 20 I R L
o B R AP« — R E R AT L AR A ST TR R T R PR I (IRAL AT 1
I BN, BRE X AR F O M. AT AR THEMENAETHAFECHLERE BE
WEAEEANTES EORMRERREPFREFTIIERS R FEH/MHER.

K MP1,PVM, Express S# T message-passing i) T 55 M EH 1T H IR E W T AN FE
ERT & ST T RGOSR LR T B R AR TRANES ERR - HEARE . BEE
FRECELE#REEDR) 2 FEEE AR AAT. (D IEHALRESERTES &, FHEF
B 5S8R ORI TR (2 BAERET R A

BT XHEE AR —Fhar 150 S § 3 7B 7 1258 DOPPF (distributed object’s parallel program-
ming framework), 2 R H LA FFIEE , FHEHE4 1 5 S0 0] & Bt

1 SHARAFTES

B R T RS — RSN BT waht S, e R ARG AR S -EREAE R
Sedbrra e B, A LR ETH TR B A MAE - FF invoke by other object B A 2. BiHH # 5 2Y supplier 3
&, AHEFRMEIEHZFHE P (client). EAHRIFE XA SEHFR & RPC JEREEFEFA RMI
(remote method invocation)P) HAA M S XY REREERM £ F REURS . HI, RMI {210 RPC —H®
FR ARG EEAERTH client BEFEEASUTHABET SRANSRMEATHEE, HE supplier F1H
HrEi R ROFRRTA SRS ERR. EMEREREATE — RIS ARRIEANCE RSN

» EXWRBIER 363 HHHTEESFR. X TR, 1071 £, B4, EEFFRTE D4 FHT RN [ &R
A R, 20,1973 4, L, EEHRMBAS TR RIR, RMW, 1037 S84, 2R, M E S0, TEFREMYHATL
AR 4 AR AR '
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s R A# client 5 supplier RF—EHFFRER.

HT HBIATRR R BRTWE A client M supplier BB FTRTHRLWA TR ERELHELUT
JL7 T #7 () B

(1) {# supplier SE45 R BT LM £ MR R, 370 3 He i R B 4 520 0 3 R 1Y Lb FE 40 A B 55 1M 250 ARG B 3R
SRt g P AT,

2) TR ETEEJLMERZ B3 supplier BRI client T7 S, supplier BB E R G R client B4 H
FH sy 3 % b3 (transaction) #HLA. X CORBA X HHER F R AR

(3) fE client TR 10 B S T LAk AT . A AR H By 25 B, B0 3 2 ) 34T

(4) supplier | TS 7 2 EBRONTT, H RERTFRE MY, th it 3 H IR Al LU £ 282 BT AR,
B B R B client SRS BN EAREIIFEET #09. LB E supplier A client (A8 —Fr 75 @A F
HE A RPN H RS (event _service) , [H H LB I REH EHTHENTEE.

1 g — FhbRHE LCORBA #il 52 T 407 SR8 AR i (- #0 0F B3 11 88 OO 7% sk, (BB (SR MR ME T e 32 DRV 4
ZEN R B LR ASE, BT854 DOPPF %M, # T HEE TXEHEA. £ CORBA, XMERER
(D) MIFFHEFRDTRAERASHIHER () BOBGEEFYEAHSRNER TR F UK
PR BN S AT B — R 2

2 SWHREFITEREITESR

21 & %

OO0 framwork 2 —RAAS, X BX SR EBE L LA D B4 framework B
EHOEF T K, IE A R P o e e ki ek AT RO ALY CO framework™ called framework il call-
ing framework. F T DOPPF {0 & T X fR 5 3. —RI{LA A P E i 1 R,

DOPPE B % P17 RS 7 (4ot d _ &E
BB TR A ALK T RE e s o 7 Clent 7 suppller | sevet

B E TR G B A TR A0 | e

-ﬁﬂ&%%gu- ﬁﬁf@%g}e’ﬁ?ﬁ*ﬂ%? stub Control Thread i
% ) ) n

AE 3R Stub, R called framework QR e

7T progranm written
by

user

BT K. & P H 4 4 87 DOPPF 4R H)
Stub 2, BT IBEH TR FBETE B
EBIRAZEZ AT A R H AL 2 A supplier 3t © E1 DOPFFHLE
SREHRS TREFEF LRE T
B supplier %% . £ A calling framework i 7E2,. i%—ﬁﬂﬂfiﬁﬁ\f@#fm JDOPPF 4 R 2212, 7
BATHRE R P RIER B S A EHE supplier MR BTHEE; B—F T, X TF supplier ¥R HSREFREN
O AR S 1 R A calling framework BB, XEE N FHREFN XTI EN S EERY
Event_service 2% YL &9, BF ABEMM AR CH A M E4ET k. d ZERTERFRSNF HEE
By T 4% ’
B 1 98 Stub B supplier A EE P ABRS,Stwb 886K EE— S0 #EH supplier 28, B suppli-
cer Ry W AN Y, FABEMEFE. HF M public FEM public BE . ARAFLAZL A —H. BRHEFREH
F M X EERE supplier W FRMITHEHFTE. stub FIET 24 A3 R WLEEHE.
B 1 AFE Notify 14 & B4 5 F 88 F R %t supplier M client BEMBHEEE. CUBEEAERRE
PR 2B FASE RS Stub W E B R AR N TH — B il B PR E B X 4 R, B 20 —H S Rl
Control Thread/Stub B3 5% &8, '
DOPPF HEERET THREEFHFEEE, Rib supplier EEEMNETRAMG S, B RFY ©HEH

CommunicationEnvironment{message passing naming. etc) [~ Jauto- generated
code
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FrAE R AT 1B 5 A A BHE T & (marshal) , #% 42 (unmarshal ) B4 & FUAR % $4E {2 % @ B #5  DOFPPF 4%
R RG & 2h 58 BE. T 1584 45 W £ Y IDL (interface definition language )15 + 43 faf 8.
2.2 BOEXFFADL)

DOPPF Rty IDL T & RS C+ -+ H 5@ LAY 7, B FLRB i 2 47 %k % B 30 S 46 4E. B 4h, ZE AT R TR o
AT HESMBESRMAMBREN. ERTXNEERLARBT A EDUR. AT RE N HHS
FREMBEZ). P AFRMT . L+ DOPPF MHH X BFTMBER, 5 C+ HBRMER A8 %

tclass definition? 11 =[Active Jclass{class name)[(inheritance list> J¢class body)
{inheritance list} 11=*." {inheritance segment’ | {inheritance list} (inheritance segment}
{inheritance segment? !!=[{access specifier} J{class neme}[ ¢active specifier)]

{access specifier} : ! =public|private | protected | callback

{active specifier} ! =actively |passively | (part specifier)

{part specifier} :: =[{active method)][{active variable}]

{active method} :1="*["make active_method‘;’ (method declare list} ‘]’

{active variable) {i=*[’make active variable *,’ {variable declare list) ‘]’

BT Active class SR E (KA A S BRUL 3 B0 & (Bt o LU B SCRP IR R BB 3 7 4. 0 4 B B 3R
MY -

‘ ¢object declaration?: ! = [actively | passively 1{ Active class name){object name)[parameter] ;’
2.3 SHAEMRFEDEMEY
2.3.1 [ExEA

F B B I AT . 10 ret=active_obj. (argl.arg?,. .. ), 75 & EME 7T HLiE [7 {8 % T & 4 B 2k
AR, XHHAZFES, P LAEE ABIRSF RRIEH GEE S RA THET TG XMFRFR
i 5~ MMEARREIFTHITHRF RS —EHREXR.

A0 1 WX FE F B S8R T8 DOPPE 3 3 ool £ %5 5 18 R 77 ok 40 FEL 28 b 45 538 1 43 5 2 5 0 0
E AT o, SRR LA /L () 28 A5, R B4R 0 1] 1 R A o,

2.3.2 R#HHEA

FEE I B FEE A T active—obj. (argl,arg2,...) . X PN EHEEEELT RS AHER
BHEE IRUTEAAEREETH. FAEHARLHNETHG, FLSHRE FE SRR ERE SR
MR AR THITHIT AREXRTERBERGSFARFST, U EXMERAIENER. RRSREW Y
AAB AR D PULL 3, % P & E0T R DOPPF #4754 B S R AR 8 ik — get_variable OB
RE @ PUSH 78, client BADHE IV A9 4078 iR 3L, 1 supplier & RS & 7 B RBHUE. AR, 2%
1 14 38t R TEREL .

2.4 RIFHBLTRIESR

WE 2 FFoR .DOPPE £ L1 stub HEE T —4 Tl S I0TEH , %4 supplicr WRFHEDZEN,EH
AR R EILH callback 7k AEEHA - WEFEWAFH A ERTRNERAT FRET -EEHHA
i) AL BB A, 11 active-message,single-threaded upcalls L & popup threads. 3Tk [5 7447 ToX JLFE (S A
REEAHRBRE DY AEETERERE T, MHRIEME N KPR R T E. DOPPF #18 R 41
EALTERH T H [l popup threads B 77 2, fH A {7 834 5t B33 M TR A cliene IR B R HE 2%, £
FERGRFHSBEEM stud PAORSE— P ERER, X EEBRERFAWHEFTHEHEHNEF call-
back A, XK .stub HARLBAMEBRW R EH], MR T AMEEHTRE A TR S LRAME
FTHI LR TRHM /L, AL FRHLAY overhead AR I FE4E,

2.5 iA&IE]HE
AR 25 = 30 e oy 35 30 KRR 7 A MR B R (M R (R R T T R AR SRR ER T v Y M B R AR X,
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Client APP
lealllbeck | call .-

s TIH /B ERLETE R,
BFRBFIR T T L.

Transfer : —_ HEfER
hendle : i event — WA /EE
; i EESELE B
b X
AR (&
BEE

&3]
£

L

Corrmunication Environmen

H2 EEHFIEEE GRS HER

BAREAFAAMTHR MR MW TS BHEAWTR,Z L Active B E LAFH Y passive R FE
B b DOPPF ESE M. S A RE R BN BTN — MBS M LM B RN RHLENEFTEWE. EF
FENHMN 2 H PR, YT IR EEEN. Sk SR TN REEGELTR
HEAE P T M5 2 4 9 DOPPF B FHN EREB S AL EN T RABNE, DULEEFREH
BB RBRE. B, Active 27T 248 passive K8, MTHIFHE BETMAT Active 35, 28K 1935 R HLLAT
B & KEEX. OB TH 4 MIFR. (1) 23EH Active, TR passive; (2> LAWK passive , T4 H passive;
(8) XA passive  FH N Active; (4) S A Active, FHHy Active. HFH 2 HAR— M S RFR, AU -
wig. Kot 3 M8 S Bl £ S M Bk, OB i I8 U S @ R dk R R BOHRE. BRI ER T
HENHGSRES TN ZE RS, B R IH FREM PR i AR SN EFRH L L, K114 DOPPF
I 4 T 905 15 25 5F passively .actively, make_active_method 1 make_active_variable. passively 8 &
RABEENERBEIN, FRPLBHTHHE S HERN LT XFET. actively MAR, ik CERED
BRI, FRPLRHTABUZ - MABENER CERLF M) AR R W B R/EZST. ERA BT 5
FRIFAAZN RERAFEITAFEETH LS, MRE h X LRERAFERER.

PR R AL 9§ supplier AT LA AR JIF 3 sh3F & B R 1k, MW GE1S supplier o] LU &K Fil K 43 E
H A FRAL_ERIWHETT 3R 1E X R M B HATIE.

THEA R 3 M.

(1) 53824 Active, T3 passive B kA

class (class-name) [public |private protected ]{base _name ) [actively | {make_active > ].

HRE AT AENE passively, R R FREMNEAZARM P DR, AAIT A EERBEE. THBN R
actl‘telyﬂ-j’ ERLEPHERTARRELREE MFRR S WITHERRR L. (make_acuve) B AT
MBS TARBETERR & X ORSER TR LA RAHTT.

(2) 3N Active, FAH Active, IFEN

Active class{class_name)[public |private |protected ] (base_name [ passively | (make _active) .

Bk HFT B MR actively, RR TR EBMARENEIHNR  HEHFTABNK ETETR. 1705 E WA passively Bt ,
TN BHER T AEFRL, TROHEXMHTHELREE. (make_activefEHF L.

(3> RFH pussive, THH Active,[FHEN

Active class{class_name)[public |private [protected ] (base_name ) [actively [ { make _active } .

R4 W T R {8 HE R passively , RORSCIEMIAT AELRME L, W FANITAETE R E. TAHEW A actively
B, B FRMLBENT B AE LR L . (make_active) fEA A L.

2.6 ¥ M

HEE £ OO Framework ¥ EE R DOPPF FRENS A RARMBEHATT. REREER ST
TR R A R4 B IR S (event service) IR EH . F F IR F (transaction service). HIKRM AT R RH LK
PSR AT AT, (RIS R R RO WA A RR R, BT Iy MR T B A AR
EMITIATE. SLAEVMEEF S HESE — Wi, THESRNEOHTEERAEBEFH T EMN
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(sczlability) B TS METH.
2.7 DOPPF MR A

&/ DOPPY #5476 37 17 LA B PR 1 BRI RR 69

B EHFLRIBE F supplier 28, BT UM AR H B L H R 267 F SIA4E. K, A DOPPF B4t
A supplier BHE X CE EREPHBREFTEE swb 58, stub PHEFIBE G PVM £S5
¥.OER.EREF N EEE,EH supplier I8, 55 8 client stub FRHY Stub 2848, B85, R RE A
B & I '

— AT AR S RS mE 3 R,

servet- stub server executable
compile and
link 1o

B3 AT AR LR R
3 HREOIB LT

Master-Slave &2 —#{F HMB 8 H 17t B8 A, & DOPPF F,Master-Slave (A HER . EHNHE —
FRABRES . THBAAMES, G MEFRE - EHE GlaveEE. FPHEASSHIERE %
W | Master i 48 & LD E 3% % 2 NI R — AL H. Master 55 Slave 7] RLERIH M (R4 AR
X EAFFRRMEHREAHBEN LT B R (BT RANER ). VEMHFER T XA R,
WAXEHTR, REEBTRTNHENEBES.

3.1 Mandelbrot J 3k

K14 Ethernet ##2#) SGI indy,SUN sparc20 L{E2E M LI B T M A 5% 69 IR 1 B RER KPR E N
1 024, 53 BIFE KD 800 * 800,400 * 400,200 * 200 FIH A BR M R R, SR MEZ 1T REIIRTHTH
LESAYOMME 4.5 iR 2 BV FATEEREN 4 MR &, EEFHELE 2 T LB HITEFFR
RS, T 4 T AL EYLETEEE A 1. Y4 8RR I B R 2 i T Ethernet _E A9 /D3048 overhead 5 K38
XHEEIL.

%)
Speedup F1 Fé P4 Efficiency Pl Pz P4
800 % 800 * 1.00 1. 90 3. 63 800 « 800 1. 00 0.95 0.6l

400 * 400 .00 1.84 3.63  400% 400 .60 092 091 .
200 = 200 LoD L7434 200% 200  1.00 0.87 0.85

Efficiency Speedup

Lo 4

0.9 -9 800 % 800 . J @ 800 % 800
0.8 d = 400 % 400 -+ 400 % 400
0.7 - 200 * 200 2 2 200 % 200
0.6 1

1 2 4 Number of processora 1 Z 4 Nomber of processors
4 Mendelbrot® B3 B4 E5 Mandelbrot$ ihniE fh £
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E A¥ . -#Had Ryt n A RHER

3.2 YEREEGE

ERRERCENE EERNATF. ﬁ}ff?ﬁ@%‘?‘iﬂ@]l’i’ﬁ?ﬁf‘?,{:i‘l’ﬁﬁ&l‘&]ﬁﬁﬁ HE RESRE
T C=[AT, AT 1[(Brs. .. s Buok_ww )- M 1{H ;&j&.}{ _};“4"3] % n? % commenst GF {5 FF 84 M A0 FEHU B0 64 B B S o>,

ko fl 6.7 BOR.
' 2
Speedup P1 P2 P4 PR EHicienoy P2 Pi Pg
I28 =128 1. 00 1.34 1.72 2. 67 128 = 128 0. 67 @, 43 G. 33
256%256  L.O0  1.58 2,22  3.35 255w 236 6.79  0.58 .44
512#512 1L.00 1.81 310 494 512512 0.41  0.78 0,62
540%640  1.00  1.75 A28  5.15 6404646 0.87 082 0,69
Efficiency Speedup
3 R P R
& b /
0,15 \‘ 4 .
\ L [-@-128+ 128 3.5 @ 178% 158
18 x\; I+2Ss* 258 1 /; -H—256 %k 256
\‘\. —-5i5% 512 &5 /A {512 512
¢ 25 v 2 e
[ | %4
v} : um 1 Prum

2

4

He HEREHUBHS
3.0 & FIA o & 128 » 128 A BRIEAE % H R B ) 44 3 85 i TRANSPUTER LT PR M E 64 hnog

1

g

F7 EHREHMEHS

o A
%3
Speedup Pi P2 P4 PR Efficiency P2 | I -
T128+128 100  1.48 247 2,17  TLZBw 128 o.74 .62 027
128128 .00 134 172 267 1284128 0.67  0.43 0.3
Efficiency Speedup
1 3 _L N
0.75 [ 2.5 A ,
s \(‘ | [T Tzex 1z ,!#—1‘128*128'
" | A 128x 128 4 A 128%128
5.5 B N L5 —
3 "
1 2 % 1 g P
(B5 SEUETRI O HOR MR e FEEREN RS
(TRANSPUTERFI NOW (t] Hi 43 » CTRANSPUTERFHINOWAY H 85

MIFEY A RLAEANENTHTAERETROTERE. BEH E MR TRANSPUTER Fitf g
EWZE = 120 IR B i F & 4B LAY TRANSPUTER R AR £, B SEL RSB ETE,
ST LBURELS RAREEE. SRRELTE, 350 TRANSPUTER LM HREFRFEHINEE 2B CSP
WA EREFERNGENFBERE FrEHTH E. L th & TRANSPUTER 284 /i M 44 E B W 31741

RSP LN

B RE.

HAERERNERABEET PVM . B, SEEEH PYM B OO BFHI, FERAGRES

EHsik.
4 oW

ﬂa_tﬁTﬁiEﬂi (1) ZET Ve PSR T 4647 o R R KT R A BB 00« (2) M4 T SR MR I
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BEEHERRSTBEIETIHHE overhead R MM RFRERRBREFTHENEERE, ) SHUR
# AT R R THE 4R T A8 R R O B A AR B A T B S L TR Y R B (1) B
H 437 S 82 7 YRR T 8 3L T LR R B4 OR R I M e IR 8 7 R (5) T PO B R 4 T B 4T 3K
RS, TESRXRSRFUTT BE, B, AEEHMATRELEEH CO TEHEERATHE
REMELTRALBREEBIE ML M AR, FHEEFTHRAENF R R RARER.
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A Distributed Object Based Framework for Parallel Programming
WANG Chen ZHOU Ying ZHANG De-fu
(State Key Laboratory for Novel Software Technology Nanfing University Nanjing 210093)
(Department of Computer Science and Technology Nanjing University Nanjing 210093)
Abstract The computational and compositional features are very important in the construction of software

for the workstation clusters. However, due to the lack of suitable supporting environment of software develop-
ment, most existing distributed parallel software systems are weak in these two aspects, especially in the com-
positional feature. In this paper, a distributed object based framework for parallel programming is proposed.
The goals of the framework are, first, getting high parallel computing efficiency; second . constructing s mecha-
nism to encapsulate and reuse parallel program. The framework is tested by some parallel algorithms, the
results indicate that the framework is helpful.

Key words Distributed object, parallel programming, workstation clusters, framework.
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