o RE M %O o2 N Vol.o, No.g
1008 8 H JOURNALOF SOFTWARE Aug. 1698

C++H—FHRTFRHTE

Bik #Et FER

FERAREHHENHESHRE BN 210052
(MRAFITERAFEABRES LRSS &5 210003)

WE #ied T HHCH+FARPANFI R CRTUHOH EadTEEY 28— wa %
WHRAEMAHRT R A, — 2 gkt AR B0 AT AT EB AR B S i & Fil, L
WHEARGAR MESHERMSBAL TR BEAN P L FEL LT -FHEES VLY
CH+RBEBEA CH+BR S2REAFTHCH+HBFERA B PAHARAT IR S L FREFLE (S
Windows 95) Fr #4267 8 42 fe ] 27 42 46

@ E OO AR CHE ARV A BA

hEESRE TE12

T [ % &R 3 1% i+ OOP (object-oriented programming ) S A diy 358 A5 & B iabE L B 3 & 18 08 B G ok
AUHESFER S EWE S A EEEN . AT EHE T 2RI BT AR, ERTMEE SRS Rk
RFRER N TR RS ET

HAREE N SR -t cE8End ST U TEAFETE. 2W. B —BRaTHER
MERFERTET 0 C+ "D BB E T W50 5 RIS, BEF EIES (0 Smallalk )R H# T H R EF
HERITHNR BEMNEERA T - BEENHRENERIMT R, ST A RRAXGMSESELBEEEN,
MO S SRR — S s R R B O R B E T Rt e M RS H IRV SRS
MR R — WA AT S i AT M A R BRI R S PR R R AT A R, > B T R R
BRI TEEREABEFENFRE. Y

FUHESH R EMTAE ANEERLENTETHANSESMFEEINSRN,. K540 FfC
+HHEITHRT ER R, B2 S AR R OFEXT SR 8, E R RER . IBY M O+l
BERRC++HR.EZEBEIEN C++ HiFHHEL

1 FEEmMITREE

L1 SR s %R

I A B AR B - S B R R P AR AT AT AR P BT 3R R A0 B B BT IR AT
FRPAMHEZENE ATHEZENROTENRT. ZENEEXERELRER, BHERELLMEFL
BRSO N T ERT R T SR IGT & BT RERE — M UITHRE (Thread).

SpieT Ll bR ¢ N R SR Rk B M TR LA ) T K.

(D RERFHEERE B -1 HREAB-IHRRRBEE  MEFALSHESELEY B TRERTT L,
JEHITR BT @17,

(2} F T LA — MR (Body) ,— BT R 5 S8 X K K BT,

FEAEDF. HREEERREHFNRTRE NTIERENHE AT REREHERE  LARGKSE
4R {ET BLIR R B {5 # W W future veriables, BURGIE B A XM T L 2 A% T S F BB F AT RELUER , FH T3
¥ HIHEE (Reasoning). Jy R (2)l31 QUER BT 7= 4087 ) S5 4018 1 X3 L IR H097 K FRBS , X @58 AT Ll g i

« FERBRRM, 1063 F4,HIHE, TEW RSP AT, HREFLE. R 1971 4 L4 FEFREE MK
TR e £ 80 SMER. 1037 4, 28, W80, FBEF R IR YT R, B 4 T R IR,
FIGHRBEEA REE EE 210093, MR AEH AN R AEZESLRE
A3 1997-04-07 W PR, 1957-07-25 P RIME 2L RE

© HIEERES AT hip:/ www. jos. org. cn



5 ¥ HBERF.CH+e—RFRYVAFE — 587 —

EEEBERTRARSE R, BRI S AR, TN, B8 = L.
1.2 HEHR

EERFROMHET A SERP, Y ELTHIAMVBERBRERE TEERTER D . HEFXAELTFED
HOLEATH R SR TS ETHBIE SRERS I B BN E SO Flin, T 288 5 M TEFRRRE
@ KO RAMRTEE T RERRRE  COTRHPE MEFRS LT Fab (i, BRelR.
BARESFE REMEAMRERYE R, HREE YR TS LI RE—BRE, M 1Lk ARTEE B
WL F AU, 77 % (2 Brds 6136 R X SURTE E & PROGEE W R PaIFF 25 3.

BelLEFAFE@OMFREENSET PRI EN 9HE, - HHYSE T rEHEE, 5 BREUR
L EAESNER IHMESORAEMNFLBE HSNRAENEEYSNER,. BETFRENE, 155 A5
FEEBRAE. BT DM S G EOREL, BV TR A0 A E i M KR F FR RN, T
M, TR 2 W R M LS v R A vﬁfﬁﬁ%ﬁ'%[ﬁ'ﬁﬁﬁﬁﬁﬁ&%#ﬁﬁm o T E 3R oz e % e e 3o
B A IX R, RN SRR L.

HEE-THEAGNEE, EVRFEAMNERRIES,ERIFe, 2B FHET MM E WA wT
FRIp SRR A I AT S H T B A B R ATH 2R s B i r B F S A TR IR Rl i, A A 38
FE AT E AT B B R AT RE M 11 89 HE R IR AR . RN TR R T B A F 4R AT
1.3 HRAH R

ST RFE RS S RS E G EA LR HF R, R T R SR EY BN S et v RE
MM ITEY AL IR ETFEES. SR MR ERE. LU RN ERER. BR. ERASEH
B EREFRL, SRR TOREERAFTREEH. BT EN BARSETEY LA B
HEHEZEHRREMN T ~BET T8 Al 4R E R R s i,

WA AT BT B — DX R R0 LA WA R RS NELR. M RE R SR RELFKS
THEEEF LM R . W T/ FREE Bounded Buffer ) I8, 244877 W2 nt, D gk put HE T FREIEF ger B
B TR, REEE g HEMAEES put HE. MM ERRE HATFREREESFTOYRTESGQLEE
RSB, 0 SRR T R, BE T et R LS put HE, TR S 0 A IR AT A T BRI S R B
i, G R LB AT o BT BRI A B (O S R R A B (61 , 0 TREST SR 40 RV Fr — Bk X o
HITUE Frbh fF X A _

MAER R RR PGB RO EFEN, —BREEFAHFTZ. EPEHRNSBER KPR FABEYRY
(Gl 25 ) SO 0 B (B ch By b R TR R U B ok b X S T et e B T R B —
FRFEH AR - B RREAA A UM RS T E TSR LR, RESPEH R LAY 2R $
BRETEZAE T CEXRH AL TS EHF BTN EREN TR B9 8BTS Ho W RS RBE I NES
LFRut, A LR MR S H T EE LR E L g B k.

R AR R RS A S AN RS L R EEN RS RN NP HITRASE
B R ARG B EMAE B RS BN RERERSHE BRSNS BB FANA
RZLET HHEENTHEEEEHELT P EERE FRANRENTEA T RELBNE A e TFH
FRELBETENE ST FHENFEER L. 3SR AR EMNERRA BN FEN MBI &
i Y RERUL L] S BRIEA N TR SRR R BRI B R R B R Y e i S
R H R TR I AR T o T AE, T LR A A A 0 S A 1 O R A SR IR FRHEAT SRR A T B
THFE AW E

EXRHWFHE LM EXBEP, HEIFEFL A REERL EEREES IR TR MBS
. BB AR BRI A AR, WAL £ BEA LR R R AN a, B A EY
TERAT XA R TRAERE BT E R G s AR BN R T RS T MEEF S &M S
TIE BT LHMEAEYHE, A FEERT PR TUEARF UL HAREELHSRE N ETHUE
BT BH, AR PFTUAREES P IENLR, MR A TR Y FHE. — M EERRARFRNEE, TEE

RS A, LR F.
EHROMRAAFESSEAD ST E M, - EX SRR, T 510 00— B I 1544017, %
B ARGAEATER TS HRER, MRENENREERIHEFRN — M NREHEEHABHE

© HIEERES AT hip:/ www. jos. org. cn



— 5R& — # # ¥ & s 4

R A, R B R L IR PO BRI B U RS AR B8 AR R s M R R TR A & B AR O R/ Dk
RERTLHEME. B S—AFEETERBETERT DB RS A E R EH RGOS0 84 8. 0w
R R ERABLEBEER.

2 ZECH+D3HIRIY

ATHHECH+ R ERAHAT RSB, RIS EMT T 7. TR T —%. Concurrency  BE X
B 1 PR, AR AR H Concurrency 2589 F 2657 DI,

class Concurrency

{ protected:
void lock()
void unloek (3¢
virtual void body(),
woid Tun() 4
void stop( )y

}

BH1 Concurrency RE X

TE Concurrency ZEME L H. (D lock O TFEANR. Y EREFEAUSEMERRBH FEIPBET lock). 2
BT RARE AR & R R B R RIT T &, T, m R S 5 th 8 B B ST (unlock ) S &
RAAYPETAN ock ORE E 285, (2 unlock OFFITAME. LA K TFRSEMNERRBEPIEHET unlock
OEFMRLEFRARS A AREERADHRA lock %M, MWITHFM R BN, AHUETEW. (3) body QBT
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class BoundedBuffer; public Concurrency
{ eoncurrency -control ;

void put{char ch), (in+ 1% mex_len 1 = out,
char get (), in [ = oury
brotected

char buf[1007;
int in,out,max_len,
public:

BoundedBuffer()

{in=out=0y max_len=100,

I

void put{char ch}

{ buf(in]=chy
in={(in+1)}%max_Jlen,

i

char get{)

{ char chl =buf[ont],
out= (out=+1) ¥max-len:
return chl;

}
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void m¢. .. ) type m(...)
{ lock(); { lock()s

while (! B) { unlock()3 lock()s} while (! B) { unlock ()5 lock(); }

—m(...); } type result=_m( ., )

unlock () unlock(¥;
1 return result;

ti
(a) FIEM (b) HIEME

B3 W F AR

LEEPRFALERARE m OB F G, En FESLBEHSDN m BEFEX EEFEXL n b, 8T
while (1 B) { unlock ()} leck O}y HERL B AEME L m, R BU A _m BCEH m LI REE S S48 FE
HEABRAFRE m . WEET m MBI RE T XERARE m HHEEBIRFEFE O, R A EHE X m, BT
Eom EFE X m TR ALY -,

KT REFE IR R MO B AT R pady ), FhHEE, AT 36 5 R S 3 k0 M 3 R MH AT T b B, R S AR
%% AM B, AKKIEA Convurrency, 8 ARE A AR B £ M3 % 0. % TIRIESE B #0919 & A TH et
B renQ, M A B LHHHERTFEAM ran O (E R ERTORMEREE B RN HELITZL2HBE,
BAHNBHBIHEIEEN - MRE AR e HBEEY CREATE. & B RUBERAR BVRETESE
A A A HE R BRI~ S Y_ NONCREATE. 35 A M B PR A k& i i ¥,
Weeion b, 3% bR Fed E7F BN ERER R ELHRPESEAMAA TR A NEAER
B RTEAEHAN L NONCREATE &40, [ 4 5y T %3 2 0 384038 50 0 ey e e S Bl

class A: public Concurrency
{ public;
A .. TCreateTag ~tag=_CREATE)
faeet
if (—sag==_CREATE) run();
}

class B, public A
| public.
B(...y-TCreateTag -tag=-CREATE):A(. ..,-NONCREATE)
{3
il (—1ag==_CREATE) run{):
b
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BoundedBuffer f #2586 888 T HF Windows 95 Fri fEe £ R FE 418 MW L MH Concurrency 2.

class BoundedBuffer; public Concurrency #include {windows, h)
{ protected : +include {(afxmt. h)
v class Concurrency
void—put(char ch) ...} { private;
char—get(} {... }; HANDLE mutex , thread ;
pubhic, static DWORLD new —thread{ LPDWORD p}
BoundedBuffer (- TCreateTag —1ug=-CREATE) { ((Concurrency ")pr— =body (1} i3
{ “ae prnmmcd:
if (_tag= _CREATEY run(); enum-—-TCreateTag { _CREATE,_NONICREATE};
'y Concurrency ()
- Bounded Buffer () | mutex=CreateMutex(NULL.FALSE ,NULL);
i stop()y thread=NULL;
. b
s ~Concurrency() { CloseHandle{mutex); };
void put (char ch) . void 1OCk();
 ock(Yy { WaitForSingleQObject {mutex , INFINITEY; }:
while ¢! ((in+1)%max—_len | =out)) void unlock(};
{unlock (¢ lock ()5 } { while (ReleaseMutex(mutex)); iy
_put(ch); void rus()
unlock(); { DWORD id;
. thread=CreateThread(NULL, 0,new . thread , this 0. &id>;
char get (O b
{ lock ()3 void stop ()
while (¢ (n | =out)) { if (thread ! =NULL}
{ wnlock< e lock¢); { TerminateThread (thread ., 0);
char result= _get(); thread=NULL;
unlock [}, }

return result; b
1 virtual void body() ( } H
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An Approach to Concurrent Extension of C+ +
CHEN Jiz-jun  ZHAO Jian-hua ZHENG Guo-lisng

(Department of Computer Scimnce and Technology Nanjing University Nanjing 210093}
(State Key Ladoratory for Novel Sojtware Technology Nanjing University  Nenjing  210083)

Abstract In this papery a concurrent object-otiented programming model is presented. I consists of a group of
concurrent objects which may have bodies, When the concurrent object with a body is created, its body begin to run.

In this model, the synchronous message passing is adopted for interobject communication and the intra-object concur-
rency is permitted. The object concurrency control is distributed among each method’s aclivation condition in an
cbjcct. Based on the presented model. C+ + is extended. A policy iz slso given to transform the classes defined in

the extended C+ + into C+ 4 classes. The implementation uses the multithreading and synchronization mechanisms
supported in some multitasking operating systems, such as Windows 95.
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