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AT RKB 3L ELE T RKB/PL g1 it S EME AR RKB/PL £7E C++ 2R
¥R RM A6 AW ARSI, XY R EEAE 2 M FEHT O C++IEF
HEP 7, MR AL AR AN EHE QN ETHEZNT . BE—AHTHIPR
AXBREM RFRMeEH

1 RKB/PL HMEEBREEHEESTXH

RKB/PL #74 LT 7 C++#TH E X S HA, (B4 C+ A& 240 B 5IA
THRR R AN, AYFEM A #E RKB/PL B H MR Rg 2 b, WP SR BRMET
HFREMIR MR W —REEE TS ZBIENSE R E0E, N AARE
(BIF PR BB XR A N S A RS B A #E 2 LIEN B RKB/PL 2475 %
RAMBFRABF:FATEREMRERBE TREHEE (TN EAERF I Sybase
DBMS)WMHF BRG], M EFTWEENFEES C+ + W EEM R A EISREHTI AL
LY 52 AL
1.1 MREEHNG

RKB/PL x5 257 B R 7E C+ -+ [RAT W S 2875 A of 8 i — S “ 2 R B

(EYR AR L1 = ‘constraint’ ;7 {({IFER R 57}

(R ED L I=(A &M [ ‘@ B9sasnfe 1
HA i (YRR BRI A R ERR, (BIREIE) B2 (YR AR L, AT LAE B EL
HR YL B 1AM T 2 4 RKB/PL A5 28 ROARRY B9 B 1E.

#include “rkb_pl. h” (sex === *{* | |sex===‘F’) @ throw BadSex();
clags Person // override previous constraint
{public : // definition in Class Person.

String name, profession; K
char sex;

Company workFor; int main{}
Person # spouse; {Person p{“John”, ‘m’ , “Singer”);
Set{Person * } children; Female f(“Mary”, “Dancer”);
Person(String nm,char s); p.sex=‘f*; // Be careful,
Person(String nm,char s, String prof); // direct access of data member.
int marriedWith(Persondw p); {. changeSex () // constraint viclated
int changeSex(); // exception BadSex raised!!
constraint ; CID P..CID, F.CID;
(sex== *f’ | lsex==‘F* | |\ F_CID=create Female;
sex==‘m’ | [sex==*M’) @ throw BadSex(); // cluster Female created,
this !'= spouse @ throw BadSpouse(); // but cluster Person not yet
1children, has_member (this) 4 P_CID=create Person;
b pinsert(&4);
class Female; public Person // persistent object created
{public; destroy F_CID;
Female (String name); // cluster Female together with
Female (String name ,String prof}; // all its persistent obj destroyed
constraint : }

1 RKB/PL 8% 2 3 Person il Female
2R A AT L B2 1R, H H R 3217 (8] 42 H ML Y ) 29, 4B A 382 A constraint 3] F
—~ private /protected /public 41k, [F & REFTAER —H  ARRAAEERFRAE
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i h), M & RKB/PL 27 R4 . A £ MR EEA ST RIFNEE 28 5 R
B ARGEER B LA RN AR EHDIR M2 8T #17,/8 RKB/PL R 1A%
MBRFBR AW EEHE, XSRS REHBEFA B SRR

YIET ISR (H R EP HAR AN EE LR PREATRNARAE HRAK
EPR—E LB BB , 0] 803 & {5 5 (Signal) 8 % 7 # (Throw Exception) M
REEEMEIMBEF. A THRANSECER SR THEFFELTIE BN Y, B
SRR B R BN YRR T EES.

.2 ENtRSHY

RKB/PL X #— M HE Mt B, M0 H A H s A F A, B kst
RPN EH S FE R AR R b = AR g b g, B AR ORISR, LA (R 12 25 A4 L 451
FETERp ATEIE IR L B2 18], A TR 0 B S B B A I B (R TRk 2 o ).

RTFUMBERFIFEE L. BRATHESEELR L RENERSY, B TREAHRE,
—RERZNRARGEELALEET RS HWRITHEEERETFRGHET @ C
++1, Smalltalk“ SO PR HEFWEN SN MEEEIRFFAER T HEE. WY
CH+AR—H, RIFT RELHM S UM AECluster) RZF—H B A HRE LM
AR AR AMERLERTEFEE. SRBNBHEEYELT

{REHEY i = ‘create’ (HEAEH)

(BOEHE 1= ‘destroy’ (W% HK4E) | “destroy’ (CIDB)

1.2.1 WA _

R BT, IR H % BRI, 28 G CID B4R —., HS R 110 BB AR IR
BXWENRRL KER R SRR R B E L T A Fa R %) RIE [E 0. create
RAERFERE Sybase LRIBMFHBEARMARZTRE . EHSMRR LR BLHH
IR R, MZX SRR EFRZMATS (BERESR . REER YRR %)lﬂﬂﬁﬁi
£ 5 — RKB/PL #4{#) ClassSchema 9. '

EaES BRI ITA RKB/PL %Jﬁ&if%?@%fkt%ﬁT#ﬁﬁﬁ%ﬁ%%ﬁuﬁ
PR ERRE. BRI LS -ERT BB ZAMF P RS — BN R W
AR PRECGELRAREERT « /S LB KE, BA KR int, char,
char « B[ HECET AL BEISE, &5 0 E FONEE, B 8B iniR. X6

D A RBA AL, W R Z Al P4 A BN TR,

@Ry ot g FE 28 A R E A 8B (4 int ,char ,char * ), T8 AP 7 38 260 A i BE 2K AL;

S AL R 25 JE B 2R 8K (N class, union, struct, 2 F 8 2SI N BN g AR IR
B0 75 e 6 @ I E D » 3 B M 26 R S OID (£ RME— B X R AR IR 2 ED,

RKB/PL R #FRBIE4. # &M A volatile 5 1 A BRI, B X 3Fh 2 B 9 A 2
MRBTETAX MHEAENERSRANERBEBEFOETH. E1FHHBATT create
Person JFiLE 7 M 2Fr R B E X.

Person

wWE oid name sex profession workFor spouse children
KA OID | varchar |char(1)| varchar OID OID olD

Company. . . Children. .. Set{Persen # ). ..
B2 34 25 Person % 5B )8 (cluster YA 52 X
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12,2 BRMEH

BOEBEAR N ERE How T BB YZ R R AR AT 820, BT — ﬁ,
EREHECRNE, ERBR ISR RN GE S RSy L T A, B R
B . XN EAERETHD ABEREHE R A 2 B A8 3 A8 CEARE). iM%
T (E 3 QURAR IR = 1B BB P> 1), 38 R Ba s AR AR R L.
1.3 JHAMRMER

P ozt —, ﬁﬁxfﬁ%%ﬂimﬁﬁzlﬁ]ﬁﬁmﬁll&ﬂﬁﬂﬁ Eilinggr &)
(8 A X B 5 X SR A — BT ST R 48 BB 9 P K AR E A R AT RFITR
- SR F AR R AT IR B SRR X RS R AR B A 3 LV anE 1L s

Bt .
JIREA I RSB R
template{T) OID pinsert(T * obj, CID cid};
int prefresh{OID aid);
template{T) int prefresh{T # obj);
int pdelete (OID oid) ;
template (T int pdelete(T * obj);
//ATFIEH SR A MR IRIRS(OID) ik
template (T} OID getOID(T * obj);
template{T} void getOPTR(OID oid, T * & obj};
/IBATHE ST ESR
template{T} void fetchObject (OID) oid, T * & obj},
template{ T} void fetchCluster{CID cid,Set{T * >& cls);
template{T) void fetchClosure (CID cid,Set{T # & cls);
template{T) int detachObject(OID oid) ;
int detachCluster (CID cid);
int detachClosure (CID cid);
%3 RKB/PL 8 BEFE A X R 80 54 o

Fe AR SAERE A 22 8] 09 G B L 8 5 R 3T R B W B T B A R R . A R
RAET ZREMREGPT—PHEMBEMRE, X —REERFEPH BRI LI R
BIFp AR L, M A AR AR B HRE BAMRNZRSE, CERE
ClassSchema A3 H#8 By X B 3T RS R0 5, 3T Rt R T8, REFHHRETER
FIAT R _

QAR AN RRTEANVAFRAZE: MFNIEEKREEFHNRIFRT;®
Mg AR R0 T FHANRFIAS. MAMNRAMESR, WEKAEEN R
iR

QRFEHEE L BT BHIEE WA R AL, W B R IE AR W R R R #1E
CHR AT KRB MR, N E D R A5 A s 6 1E) sl OID 23, M A X
7 B % RAR RS IR &R ¥ T AR AR NN E A RRAZEED. B 3R
BANRM & A SR ER IR AL

FEARNT SR B P SMF S B 12 55 240N, 35 A 5 18] () W 72 U AE 3 5 A 2.

2 RKB/PL Fi¥iEEiH
5 ODE/O+ +"™24l ,RKB/PL 5| A #E. 85 U AXE 11854738 57 g S &, A TT 3R 4L
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XMFRANRH#ATEEBERTE.
2.1 MeE5EWEHA

foreach 1544 th Ui A R HUR 4 E B A RER B NED , FERXI R HHE
BELEZAZGFHRLR, FUESERBRFAPIL.

(BARFHEN) 1= “foreach’ ‘C’ (set_list) *;? {condition) )’ (LOOP_BODY)
(BERPI1E4A] ) = “foreach’ ¢’ {domain_list} *;’ {condition) *)* {LOOP_BODY)
(PR iER)) 1= “orall” *(" {(domain_list} *;’ {condition} ©))” {LOOP_BODY)
(set_list) ;= (set—decl} | {set—decl} *,” (set_list}
(set—dech I I =(HBEH5W R HREHTR)
(domain_list} .= {domain. decl} | {domain_decl) ‘,” {(domain_list}
(domain—decl) . ={(HEH ) IREHRTR>

P4 RKB/PL £ 40 5 2 if1 5 %

RKB/PL f3X — 320 A, B-& 38 [ #54b h I R 1 Setlterator ¥ 45 #, R L 7E £7F
AT 5 SR T B A B OB AR (L O T £ B R Y SQL BT X K foreach B M B AR Y
i) SELECT/FROM/WHERE + 4], 34§ LOOP_BODY 4 F 3| ffik i gy *+ % . WHERE
FRAIMMESAE R MR RPN RN BRI, W e R E
FPEATRRAMER, NTREWNEREE .

| :RKB/PL Xt E#EmE 1R, B FE LB TERA

foreach (Person pjp. workFor. loc= = “Shanghai™)
cout {{p. name{¢ \n’ ;

T Mo 8 S 4N (B 51 Sybase Z I 2.
dbemd (dbproc, “SELECT Person. oid”) ;
dbemd (dbproc, “FROM Person”) ;
dbemd (dbproc, “WHERE Person, workFor IN \
(SELECT Company. oid \
FROM Company \
WHERE Company. loc =\ ShanghaiV' )" ),
dbsqlexec (dbproc) ;
Person * p;
while ((return_code =dbresults (})
1=NO_MORE_RESULTS)
{if {return—code==SUCCEED)
{dbhind (dbproc, 1,INTBIND, (DBINT >0, \(BYTES # J&RKB._.temp_oid);
while (dbnextrow{dbproc}! =NO_MORE_ROWS)
{fetchObject (RKB_temp_oid.p?;
// LOOP_BODY
cout{{p— name{{ “\n’;
detachObject (RKB_temp—oid);
}
)
}
B TR EANIEELH

2.2 ¥&H#)€ (cluster closure) iR

BAVHR—X BB T B 207X R W FE R 0 B B BEAY Bl 8, BRI R A O
RHEAESHEARMNESE. RKB/PL F4 &L RER s —a” ¥, EATREXN S8
WA R TR LM E S 4 2006 R b FIR A8 R A AL 3R 4 1 0T LA BT 4% 2R R
MBEREERIE S HEN VK ENTE L.

forall BH A FEAHEAREENEY, FEERNREREREXFOPELSHU
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1K 9 EL 66 R L B BB R R SQL 3. BB T4 5 foreach k1808
EKAL, L7 FROM 488547 RKB/PL £t % ClassHierachy P& HIEERH 2K
S, 3AR FROM FAj.

BEXFEE LMELF R X B

OREFAFSEEE TRITHEE.

foreach(Female {;)}
foreach({. children ¢;{. profession= =c. profession)

cout{ {f. name{({ “\n’;

@REPFE SR CETFETHA.

forall{Person p;)
foreach(p. children c;p. profession= =c. profession)

cout{{p. name{{ “\n’ ;

EBKERERN FEEHEOP FROM F4] 4 “FROM Female”, fif@#f FROM
4] H“FROM Person,Female”,

3 RKB/PL £

RKB/PL B¥ ¥ CH+ -+ HARME /ML E M8 GNU CC 2. 3. 14%i%dr M 2 LT
FERT. AU2WT . AV C+ + 3 R R X B T MM ERBEAR. AFRINE
i1 RKB/PL 217 R4/ RKB/PL )74 % AT 2.

3.1 RKB/PL HiciTh ik

RKB/PL Rt Build—in 28 EWR (UEHE & . B— 5, F IS DL K40 B 5 57 88 7
B RAUEEERU . ZERFERUR B ESRERMABMKENIE RWETHRE.
Build —in 3% 2 K % F 84 2 (Template Class ) AR ¥ LM, RKB/PL iZTH ZRAEH
RKB/PL BFIFRK BT RARME - E O, RENSMEZBRYLE L X HE) RKB
/PLEFEZETHRARSE IWHEHURIMEARESERF R, ME 3K get. .. /fetch. ..
/detach. .. RIVEH, HINDH H B — 4 B3 of BR R R G AR RKB/PL M £
RERIER.

(DClassSchema

PEAHI0H RKB/PL BIFHFE— W RN E L. BES - HERRY LR £ §— K
¥R R AR EAT S8 AR AT B8R RMAREEFNAEIE IER AT
X & AR LB AL AT R AR — A RIEA NFUERENFEN RN T EE.

@ClassHierachy

4%t RKB/PL W& —¥UBE, LR P WA ENMN BN S L X R, LEATHEA
BB B R BFE R THRZW M E#. ClassSchema fil ClassHierachy —#igs® [ X H %K
Byse (S B, W HE RKB/PL BFH AL A ML AR T HE.

@) ClusterDefinition

BUIEFE S SAZHHM N XR . EMENE XS5 HER Y RERRN S RIF
I X AR IR e E - aE AL
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DHERSEH
RKB/PL xR EM AR AT R A28 . 5 AFN . YA B S5
BR WERARANBESIER . BRMFERFRSE.
3.2 RKB/PL EFRRIE/RITRE
Rer SRl Ghh —{aha|  OHMT RKB/PL MG
] j fF¥i 2. RKB/PL # ¥ % RKB/PL kb #
RAREH X —[REBE TR RKE/PL A C++ERFAAUES S MRS

R :
R ] B M BRSO+ UL 42 GNU
CC %% /5 L RFTZFT ) RKB/PL K F . i

Sybase DEVS Vi 08 3 A L B YE AT B

M6 RKB/PLRFF )4 & i 72 i f. RKB/PL iz 47 it & 4 4 F RKB/PL

MASKEFRERZE, % RKB/PL BFE T H#BEZFHERNEM BFT RKB
/PLRRJFH 7] AR 1.

4 Ih B

WM C++RTHARTENT R, ROBE T P RBEAEFRITAFALER
FRITHERAES RKB/PL. BMTEC++FIIATE AR . EilFE IR LE
RKB/PL X Fei AR R R, IR+ T M1 38 5 R fUE T S0, X 8 (L 3K
& C++ FH W, RBEHFEA B SIS, RN AR RKB/PL AT FRA 48
MER LEMAE, AHFRTFNER T BN ITHRE.
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RKB/PL. THE PERSISTENCE EXTENSION OF C-++

Tian Zhong Liu Chang Chen Ying Qian Legiu

{(Department of Computer Science Fudan University Shanghai 200433)

Abstract RKB/PL (requirement — engineering knowledge base/PL) is a persistence
extension of the C+ 4 programming language, while adhering to the style of C++. In
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order to support persistence in RKB/PL, constraint declaration is introduced into the
C—++ class declaration to facilitate user’s monitoring ol object state; the notion of cluster
is introduced to capture the “set —of —objects” conception of class; set iterator, cluster
iterator, cluster closure iterator are also introduced to support object query. RKB/PL run
—time system facilitating these new language mechanisms is composed of a set of build—
in class hierarchies, type information base interface functions, system service functions
and also a set of system state tables. RKB/PL has been used to implement the RKB
(requirement —engineering knowledge base) of the “software requirements assistant FRA”
system.

Key words Persistence, object —orientation, cluster, constraint, query.
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