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C++XRVFTFAML P EFIFRTE"
9 E EHR

(EEMEBMRETFENABEESTREE Je3T 100083)

WE SHEFEREERS MIDS (multimedia intelligent database system) 32—~ 4 S 44
EEEAE. CHREREARESREP++ PHHEER—FEFCHHWIBE . HEEEP T+
WERABRPBET U TRE. §5CH+MEHH U, EXEAE X EKS R AR
B R, AR B Rt HE 1R R AR R, DT 4% 57 45980 B v Rt 2 D 2% L 2 7 T A 5K (AR
HE G REBUBHSRBRERMSRPSEFEMAETHES MXEEGFEORFRE
. mRCH+HFEEEAL IEHAEFRAHRFAMNTEIBLR. B WREER
X FZFERFAEREMME RS MER T E A Cache RHMMAREMN R AHEREL LE,
XBERERZERIBA A E LB EITRE T 55— T F BN A o R 0 T B
HE.

x @8 mEAR R FEAKE BN AR B

P++MEREF CH+MEEEHEES ECHHESH MEE. P+-HESHRET
M EBEAE A AR LR A AR AR S IR R IR R FEEMNE ST,
ERINEATF R K 2 EE REEIEE MIDS/BUAA)Y B E /Y 4 BT 4.

RAERNELZEMRT P+ EEFETE ZFEEARTUEERAEN RO QR
AR, 3 RE R Cclustering) \E MM A W EINE. P+ + B F E P+ + GiFafsl iF R 2
M C++BFIES  ZEC++EFELAHE AN R EHEFERLH P++8MELRE
B CH + B AT R R LUE SR 0 R T AU (A 1.

WP+ +EJF R AR AN R BB RENREIEHTEE L ERRER B
B o 5 PR G i R RO F P B B L 5 AR RS g A 5 R ST & B “1E LT 2 " (sematic gap) ,
Fef P+ +ESERFETHESHREEZMEL T - M —MBUEE, HRES
BEFEHBHEZ, K KRBT “BEI %R (impedance mismatch), ™A T AT X HEY,
CH++3 G R A B LI L FURD 2 M5O, B C+ -+ A R4 = R C++ %
£ NI -E F54F (hidden pointer) 1B F.F5 4l (explicit pointer) B & E fil.

Frig i C+ + a8ty — KRR C+ -+ ¢t 1E1E L EABEIX 4 BL B 16 1 (member
pointer) fI 5| J #5 £t (reference pointer) , PA & 5 2 45 £ (volatile pointer) FIHF A ¥E$5 &

» PEE MR, 1970 4, i FEFREEIEANREEE BAMRBREE. B2PA. 1035 54,88, 58
WRMRNBERIES R TRATEE. RIEE
2305 B F A < B A5, JL 3T 100083, KRR B MR K ZH VR E 5 THE
A 1994 —12—29 U B i Mo
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(persistant pointer). JFif C+ 4+ & A
——{ P+ + W% &85 Plront | ‘BREHEHE"REEFE KB (virtal
I

| ] function )77 BB E 35 (virtual base class) T
[FEMCHXXHF]  [FENCHTREF Ho 4 1] P9 4 22 (8] 49 $5 4 (memory pointer). 2
' ¢ BFLLBR 2 A TR A 194 R X B SR 7E P
++f C++FHEHPRA L, & C++
E e (e AR R R 6. 5 R
i O, B A 545 [ — A S BLER $ % VFT
(virtual function table) ™!, Fl F3h 7 Hb 5 5 3T
WEE | WRUGA [ eREREE KT EHARERNH— TR L. 5 R
R ERET AT A 34 F 30T 2K, TR

Bl MIDS P++iEE%iEitE BRIBEHEIEA P E XHIEE
ATHEERZ AW AMELEEA
B A A LA R0 B .. AP R T8 CH+ + 38 A ks B — W B C+++p
MFEKNIGHAE RIR £ R E D M AE T RS EBEEF AN EREANELENRY
HEHEE =TI AHIRE LN BB, RRLFMAN LE. 2 XRETEET BHS

&) B S (virtual memory mapping) B %1% 03 58 77 1.

1 CH-HBSTH = ORI C+ + R EE

CH++RRIEH AR C++HERALFEREREN B — C+ + 188 218 E
N E A, R FRETHNE R AR BANES, LR R ES
BT C++R iAW, IRV ELER 45 BB g R4, AR B
SRR ST I A PR IE 4. FE20 B R 54 #5171 (9 31 % IC OID(object identifier) , B & H AR
W ARy, IO S IR By B S ik 2 m B 5 H R GESI AR AR F I HMR,
il Br — PR AR B H S XS B FE AR L AP HS I X RN TEME EARA
e RRUBATNENES , IERAERAEIEX.

BT C++s - LS HE R HEERTRT 3T TENEE,F L. BAENR
RIBMER . B T R IuE R o i B 455 0 5| T8 s, WG B st RS R 2K LB
ME, AP um e Ry g A RS R RN REREF 2. TRTHET
o ki BF i 32 45 50, 7E Client/Server & RE5# T, %4 Client 5  Server PR FAT %
B}, BT 15618 = 4%, Server BATBRHEX S 47 A SR SR L P25 B4R 4R, f8 3£ B Client
B B R B R AN TSR RE Eindl B R 4 AR s g, Fl
BE4MPAE BAMESE , EWMESFHIHTLHE £ 3. A B0 B EERENFEALE
L RAVK MBI T E R AL NG 5 3 RAEN B AT S 5 e vE i R Ay R 4E
—E kBB R R [E] B AR

X C+ + 8001 = ¥, K% % ODBMS Z 48 #F R B T A1 By By % 0% 8, 4 4m
ONTOS,ObjectStore ,GemStore 45,

© HEFRES AT http:/ www. jos. org. cn



2 B FF.CH+MfdHaPdFAfBiesrk — 75 —

ONTOS!! 38 3t # A #: 5 i 9] B 4 29 B 3 5] B (direct reference) 11 2 5| B
(abstract reference). HE5|HE LR C++ R S BT 2HBF R E O AH;
5| AR ONTOS #2486 —FE e[ R . HEEERM S HVLH, B0 LA BREEE, R
s A AR A PR, B A — Reference KXWE ARG F . BEARELE L
f1. ONTOS gy & 5| Lk L ER AU T IEY AN S8 #UE (activated) FE AR
B R EMERAEMENI AT RHERAFERASI A, B AEMRHEE [ E
(deactivated) , W T EHL RS A 5] ¥ AL UID. 7] REZER K.

ObjectStore™ ", R T BRI £ 5B, —F W, | A reference _base 28, i EHL C++
RS, BH C+ +MEHURTERBE R 8~24 71, B U B R A EM H 5547
MEFIH:H—FE,IATEILCXRRENE L XM FRARS TR, ZEE PR AER
&t AT ARG R B4R A B B SE 4. 1 F ObijectStore 3R Bl BT MRS P4 47 28 [T B 89 75
TR, K A B RIERST T2 8. B, B FTE reference TR STTRIT &
IR RS, BIHIRA R T R8s B B S K e .

GemStore ™ 8 1§ £ 4 2 GPointer 1 DPointer (direct pointer), GPointer & X 8 §) ¥
W, i3 hash R 4T 38 & (dereference). DPointer B $ 45 15 H 0 22 18] v 39 X 5% ) 0 HE.
GPointer {f FRT &4 i DPointer. GemStore 75 & # ONTOS 244,

Rz, —BHEEFRE FEARMSERIRQOIDMERS AR FBRE RN, 5IA—F
B8R Reference 28, (overload) >, » \ = . = =%RME, F2Z M B LG HEH
TR HABHR S ERAEXN R EANT Y, UETI A Bty

ULELHFREARBENEZ T BEARE LRILEE, ETIAT R AT, KA —Rg
FRH C+ + X HARAY, P 38 B AR I B R AR AR B K & (Relationship) 3] AXTRRE], K
KERIEA WA 2 BrR. :

B L H A X5 Cobject). cps o ST

* ME AT R (class). BRI EI R ) peanpncs + 345 B Object Model)
A 4L [E] # 7 R (method ) FI LR B4R & (state).

* X7 A AT B — 2 77k (method) %2 (.

o R ER SR B R 8 1 (attributes) DA B 3RS L H T 3 8 B 32 & (relation-
ships) i X, B YE R LR AH (value) 5§ %1 2 (object).

ARG B8 A C 4+ + 3 2 HLA I X 28 348 B2 48 1 40 44 ODMG (object database man-
agement group) £ ODMG—93 Frég #9351 2 8 Al (object t}lodel)tgjﬁ'%{MZﬂ:,ODMG—
93 #y¥F % LAY L BR bt JE % OMG (object management group) 3R AT B, 5] A
TR ZHHES B E R EM: (attribute) HEE R E (value) NRE SR X 5 (object ).

KEELREREMBZ B —FEER, AR —HRIVER. ECH+PEHCENE
BIA— inverse THHTEX T —HME XX RWAERMH TSI HMEEMNEH B ERRD
(traversal paths) , RE A FRETHRATZHEAGIHG:1 RBOIRE S LA, WWHEH 3
HE R, LB E 1:1,1:n,n.m 3 Fh. FI0E 3 S EFF . Professor %1 Department f
1:1,Professor 3 #4£ & 1:n, FEXMRER n.m. FHWERRBELR P XWX AN T AR
B MRXRPH NI ZR MR, WX RPN ENE R EEAE
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BHTHECH+RmEMNREE, R —FREERPER BIRmS| K, RS EIMG A
&, 3 ) T4 (inverse clause V&8s, X ZAM B HBRF A B 4P,

class Professor { class Student {
public public.
Reference{Department) dept Reference{Professor) advisor
inverse Department. ; professors; inverse Professor; :advisees;
Set(Student} advisees Set {Course) classes
inverse Student; ; advisor; inverse Course; ;students—enrcoled;

H }
class Course {

public.

Set (Student) students-—enrolled
inverse Student: :classes ;
1
B3 R C+ + MR RE R £ 2 SR
BMOECHFEXIERE, I TEZHPH+MERGEMNRBEM LR THBAA CH+

SRR AT XA 70, M A IR e M3 H 68T K4, LRAE R C R M54R3
FAEEr, HApMEa P AR A Sl AR e FEM CH- R REDM HEEHR
WA YN S5 s B AL 301 — 2. template (class T) class Reference
LA T AR B« & = ==%8/E/FMM TER, AN HEM C++388 JLF
—#. & T 1] ODMG — 935E . £ 8 ODMG — 937 ¥ 8 3, % 20T LAR T R E 4P Ay .

template {class T} class Reference {
public :

Reference (T ) (const T * ) // constructor
Reference (T (const Reference(T) &) ; // constructor
Reference{T) & operator = (const T * ) ; // the T won't change
Reference(T) & operator ={const Reference {T>&) ; // rvalue doesn’t change
T # operator —>>(} 3 // dereference the reference
const T * operator—>(} ; // pointer you get back is a const
operator T # () ; // applies to something that is non—const
operator const T* () 4 // applies to something that is a const
boolean operator = = {const Reference{T &) const 3
boolean operator == = (consst T # ) const
const T&aperator * () const
T&operator[ J(int} ; // artay behavior
virtual ~Reference{T? // destructor

P4 Reference H5py R
T P+ REPH R P+ TR E AT R RN E WA RS — B MR,

AL R LR T ARG IR X% R TR IR MBF P H MR R IIAEN, P+ + BiH
FAR A S A —EE AR, DUBM B R A5 ST BT R R &

2 CH+XRbY el R A0 EE L R B &

C+ - W R H G B /5 AR B A X R AE A5 R (layout) ER AR M, FAl R RF SR K
R R,CH+ +RIFFERIELTE T LA B ol FORA BIA R 186, LA EDL
o R RE S  1 A vtbl 3E4HSRIRIEE UG 7R AL 6 B R T Y RN 0. SR 5| B 2K 1
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853 T b 700 6 ) BB 22 9516 £t (vbase pointer). F 138 vibl Fl vbase 14T #F 4R, H
FHEMNBCHHATEARAMMREATMAXEE MHEFERTLH. C++EBFR
HEERAEENNEE

HTRESEAES TR EMNNEQRENYEFZTNARN. B8-S HRSS
FHATRIFARIRE, T 5 — R R B R B, X5 89 B A RS 18 61 5 To 3 (kR
EARGESI RS MR AR, SRERT M S HIEEZ RPN LR IEGNE
vgc
BT EERHST C+ + X HAFRE 15 5E vibl f vbase, AT A4TEIERF 1, 2
5l & : Person, Student , Assistant , Student Assistant, . #1 Person & #:2, Student 1 Assis-
tant 41 8l & Person R4 28, Student Assitant J& Student Fl Assistant B9 RS, B 1M1 E

M LEs.
class Person { class Student: virtual public Person {
public: public:
char Name[327; char Department[32];
char Sex; virtual void print Cvoid)
int Age; b
virtual void print (void) ;
b5
class Assistant; virtual public Person { class StudentAssistant; public Student,public Assistant {
public; public;
char Course[327; int Salary ;
int CourseNumber} virtual veid print(void)
virtwal void print{void); b
b
void Person; ;print{ void ){ ...... } void Student; ;print{ void ) { ...... }
void Assistant: ;print{ void »{ ...... } void StudentAssistant; ;print{ void ) {...... }

s PO RBIEME X

LBEAVEH Sun SPARC C+ -+ 3. 14%F LB R AT, RATH LIE R 4 %48 £ AT+
[6]. C 3C {4, B 6FT R, XA FHATAT LAE W T — DB I R R R AR &
H— AR FEEFFE I — N B I 203 (vtbD) , B0 . ——vptr—6Person. vtbl &4 Bl
¥rgg s bk, @40 . print-—6PersonFv, G B B8 5 F — T RERBD struct ——mptr 2@ short
d ZHEEHTEL - MRAEBMRHHERFHRAMEE. EE7HHF 5, 4548
AssisPtrii 4y PersonPtr i, PersonPtr # i [] Assistant 7% #H Y Person X % ; 24 Per-
sonPtr — >print O E H 8 ,C+ + 3418 35 Person X8 Hit) vibl 355, [a] Bt 18 B Assis-
tant: ;print ). A Assistant: .print OB E Assistant X5 (19 k4 0 H 230, & H bk B )
PersonPtr K2 Assistant fl Person Z [Hf)RBE B RGN -EANTALRE RES.

typedef int ( » ——vptp) (void);

struct ——mptr {short d; short ij ———vptp {3 };

/% sizeof Person == 44 » / / % sizeof Student == 84 %/

struct Person { struct Student {
char Name——&Person [32]; char Department——7Student [32];
char Sex——6Person ; / % vibl pointer * /
int Age——*6Person ; struct ——mptr * ——vptr——7Student;
/ % vtbl pointer * / / % vbase pointer * /
struct mptr * vptr 6Person; struct Person * PPerson;

Vs struct Person OPerson;
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b

/ # sizeof Assistant—= =388 # / / » sizeof StudentAssistant == 132 # /
struct Assistant | struct StudentAssistant {
char Course——9Assistant [32]; char Department——7Student [32];
int CourseNumber——9Assistant; / % wtbl pointer * /
/ # vtbl pointer # / struct ——mptr * ——vptr——78tudent ;
struct———mptr * ——vptr——9Assistant; / * vbase pointer * /
/ # vbase pointer * / struct Person * PPerson;
struct Person % PPerson; struct Assistant (JAssistant ;
struct Person OPerson; int Salary——16StudentAssistant;
s b
void print——¢&PersonFv (register struct Person * ——0this ) { ...... H
void print——7StudentFv (register struct Student ¥ ——0this ) { ...... b
void print——9AssistantFv (register struct Assistant * ——0this ) { ...... }
void print——16StudentAssistantFv (register struct StudentAssistant * ——0Othis } { .. .... }
struct — -~ mptr — — vthl — — 6Person — — 165tudentAssistant [ ] = { 0,0, 0, — 84,90, (— — vptp) print -— —
16StudentAssistantFv, 0,0.0} ;
struct — —mptr — — vtbl — — GAssistant — — 16StudentAssistant [ ] = { 0,0, ¢, — 40, 0, (-— — vptp) print ——

16Student AssistantFv,0,0,0};

struct ——mptr ——vtbl——16StudentAssistant[ ]={ 0,0,0, 0,0, {(——vptp)print—-—16Student AssistantFv,0,0,0};
struct —mptr ——vthl——6Person——9Assistant[]={ 0,0,0, —44,0, (——vptp)print~~—9AssistantFv,0,0,0};
struct ——mptr ——vthl——9Assistant[ J={ 0,0,0, 0,0,{——vptp)print——-0AssistantFv,0,0,0};

struct ——mptr ——vtbl——6Person——7Student[]={ ©¢,0,0, —4C,0, (——vptp)print——7StudentFv,0,0,0};
struct ——mptr ——vthl——7Student[ }=1{ 0,0,0, ¢,0,{——vptp)ptint——7StudentFv,0,0,0};

struct ——mptr ——vtbl——6Person[]={ 0,0,0, 0,0, {(——vptp)print——~&PersonFv.0,0.0};

E6 MR KK E LA CIE P ER

Person * PersonPir = new Person ;

Assistant # AssisPtr = new Assistant 3

PersonPtr— print () ;

AssisPtr— ) print()

PersonPir = AssisPtr ;

PersonPtr— print ()

BT R A A 2R 2 n 18 6

struct Person % ———1PersonPtr

struct Assistant * ——1AssisPtr ;

(% (CCvoid { * ) (struct Person % ——~0this )) (——1PersonPtr ~ Y —-—vptr——=6Person [11). £3)))( ((struct
Person * Y((({char % }——1PersonPtr ))+ (——1PersonPw — ) ——vptr——=56Person [1]).d))) ,

(¢ # (((void ( » ) (struct Assistant * ——Othis )} (——1AssisPtr —} ——vptr—— 9Assistant [1]). 1))}
((struct Assistant # )€ ({(char % )——1AssisPtr 3)+ (——I1AssisPtr —) ———vptr——%Assistant [11).4))) ;

——1PersonPtr == ({{struct Person # )(——1AssisPtr 2-——1AssisPtr —) PPe'rson:O 3

((#% (CCvoid (%) (struct Person * ——0this ))(——1PersonPtr — ) ——vptr——~6Person [1]). £})})( ((struct
Person * Y{((((char * }——1PersonPtr ))+ (——1PersonPtr — ) ——vptr——~6Person [1]).d}}} ;

E8 R B MG R REW LA T

3 FAMMRBEHEIHEER

B & $54H AAEAE ObjectStorel, Vbase , E' B E LM P B Y LR EMNEEHEE
() Jf 2 —. 7€ ObjectStore 1, EH — 4B KB T A Schema Generator™!, % B 1§ T #
FEHEATEH IF A BT 2B S P B AR £ AT R R AT AR TR AR,
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SRR P RE Y obj SCHF BRI B R T #E3E 5 — Ab R ObjectStore HI¥URE. th TX &
WM ERBWEEE C++-%iF8F K, it ObjectStore BB E T iy C++
BT EMMRANE HETEEMN ob] XEFRILENRNREE. £EAXMEH,
ObjectStore RIB X R WBAR XL, LB e R EE AL H A vibl $56F, IF48 vbase
T8 &8 1) 24 T R AR 2T X SR U AH R - 9 U HE. ObjectStore MBI A RMHFSA R . HEE.R
A RS T E C+ -+ 4% BN, Vbase RN TR EIE —1 vibl AR
£ ,E B 5 0141538 efront W ERM A —MREBE W T4 BRI A EXT
S 8 EARE  ARESRIE ™4 Hash 3], h REGE T EH S H A B IR 5

AT BREISEREWEEV RN T2R@BRAE. FRLAH C+ +HFEH™
HE i, C A SO A, B BT 4 M 40 S A A, I B R 1 0 B AR S, — I 9 AR
T, 5 - HERBHEECRFERINHBF P E TR AELEH AR PHRSE
g TR C++F Fa il RIKE R & {561 & HAH.

FHIRL BILGLASN C++HRIFFRIMIRER, LI CHHHBEMC HH
FRM, 2855 A LEX fl YACC R R RNl T R (SLhr £ B B 6ty sC {4+
REO. MR DERARRCRERANTGR , —BXNEHRBEHTRE, BT REFH
FEHEREMEF . REHA C+ +HEES HEREAER ob) X #EDBENHEFT
& RAXFRAR SR ABRE M AE, BRTE. R H XK —EN C++ 5
S (MR AERAE Sun SPARC C++ 3. 01). BE RATHERIEFT R HFiF THEMCH+
IFERFAREFMANTRT  RERE AN R — [, e — R R/
U, BATIFE LG 9 C+ + 48328 o R AR %3 S gy M B AG R S AL R P A

RREIRL BATHME P RER: — & C++ A AT - EFEN C++ XM RIHA
W R B R BRIV ERIFA AP 2 LS RBCREFR NG AR THREHE
£, B X Sl i KRR W BB R MO R B Y. 5 T o B2 B AT L A
H— ER—H new, HiX A new AAEZR] LRI AW E EPOREE MBS RN
—F P&, HE X mEHR.

class —Nothing { } ;
void * operator new( size—t, —Nothing *p )}
{ return (void *)p }

Els B4 new FILAE E LRI IRET
H2 B 7R new T A A 1E o MRS, A 1 bR BOCR RE 18 BICIE {1 JR R AL P L RAT) 0 T
pfront TS, U H F e Xeo SR R EREMHAN, FMEWRE. SR TEE
FIA—" 2 E Is— FixPointer—Now, ¥'E 0 A ER AR, Fo A EEMEM, A
BRI Wit FEAG—NRER -, HTFRAENRNIRHEELE- (B10.

extern int Is—FixPointer—Now = 0 ; # define FixPointer # # Person( void #p ) \
Person: (Person() { Is—FixPointer—Now = 1 ; \
if{ Is—FixPointer—Now == ¢ } { new( (—Nothing » Jp) Person ; \
...... // Attribute initialize Is—FixPointer—Now = 0 ; \

F10 faiREsEEN

© HIEERES AT hip:/ www. jos. org. cn



— 80 — ® O ¥ 7%

4 ETRIAFRSTHEET AN X REE

AN RN FE IS — A3 BIA, MR ERE. SUBEX R RS A,
AREEHERAER ERNEEESFAEARR. ZFEFENG i X, 5 8
rhIXFIAT R B K. WO ERR R R R B AR T A (H R G Ay, B2 Dk A e A) i SR 4
{ ,ORIONP YR SR H I .

FoMRATHANINE MRERPMNFRHDERZL OEFRINESHMNR
BEFT LA R R T AR, BT L R R A H o AR Ay R AR EE
JAFHE. KX F R £ HH Exodus,ODE,02%. I

3P R T B 4% 8] (virtual memory), T BT L AFBRFE P
M FE 5T IR R B AT i, R X P — ) P GE W, RS R e/ B, = R R R R
SRt M £ ST E AR L, 10 ObjectStorel’?, Bubbal®? ,EPVM2, 0H814E,

BITRAMESESHITE RINERT C+ + HiEEH new Fi delete, iH:1 HEH A new
Il delete #ETEET M 47 22 (A] B BT B F2 A H X 5 89 @AM BR. 78 Client/Server (R REHH)
HRT, RAXF R BB s B B4 0 E 2 O & Bk o1, B R E
of 0 B A TUE , 788 6] 0 5 F 2 P o g 400 28 ) iy ik T BB R AR S, W0 oL 0 B 3 R A 45 4,
VAR5 | R T TE B 46 £ Y R R A, 3 HH B RN, SR T Client #48 M AR IRE G 5T, 1
T B 6] Server &M IR, LUK FE L.

8 e 1% 0] B 1 B A SR B R Client SERE G 3R — > o, W B o 3% B iR 9 BT G 45
R PR E R E-TEZ A Ry R SR, B R 7R KIRAEGRE
i RERKREHBRTHEES, MBMATURBOZES B FEMN T Server H A
H . #A f 3 18] 5 2 i BT e B v 1B AT

TR WAt B2 AT DA Y R
WEEENAETER, FTREET
| ] T A, o T 40 B M 1, DB S B 62 2% BT
l EC‘ieﬂtﬁ%W* l Rk 1 B RS R B, R R

[l Server Hi 7% 57 & 71 RS LERT 5H— BN, mRX B

T B 6 04 2 7 . o
UL Er T T ] Fe g R 25 RS (] H HE L U0 % 2% B 4 B R L 22

B [F b 4k, PR B Y no access, RIGTEHE
‘ﬁﬁ?&ﬁ“‘ﬁlﬁ?ﬁ%‘%’fﬁﬁ?&# R B Y FE

(2) T A R BT B o RN
AR g5 R, R B R R R A T AR R R
1L SIGSEG VIS 5 AR F Fost, 31 B4 H #ET R B AL

(3)EHL SIGSEGV {75 LU A SRR BT b i A 4h 8 3 B {R . SIGSEGV 1§ 5 2 UNIX &
HH—AMES, S B FS AT RESCR R A gy s ke xR A RN E & s S ab B
FHRASRIZE SRS H. RITBHRZES EE M2 TEE— BREREIEX
AT AR ) SRR T s B R AR SRR T T, MU [ Server %z th 51 A I, RIR T
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JE R s E S A 04, .
AR BRI M T REAMEE FE, RINEHESHE T EMNLEERT.
5 & %

CH++X S B FEA LB B0 R R & st R B8 51 RIS & gy B2 DL R ER. R B
HO7T REE A L E R BT R WY RER A &R H TR EE A, A bl & C++
BEZX—BRL BEnBE i QREARMFEREEE C+HRETEEZRR
AT B C++ BHARBIEEREES , U8 C+H R ERBRA—ENHRZH TG
B MR RBTE R T A 2T MR 400 2 18T I Shf 6 7 04 07 5 77 0 v A ) 22 i e o, 2 B
B 24 YRR/, B ODBMS B $2TE 18 1 25 (26 T 3.

#5300

1 FHL.FQL MIDS/BUAA BT MR 58, TR MBS ESEEER LW HE, 1993

2 Che Dunren, Mai Zhongfan, The overall design of MIDS/BUAA: a multimedia intelligent database system.
ICYCS'93, July 1993. '
Copehand G, Maier D er a/. Making smallialk a database system. Proc. of the ACM SIGMOD’89, 1985.

Ellis M A, Stroustrup B. The annotated C+ + reference manual. Addison—Wesley, 1890,

Stroustrup B. The C+ 4 programming language, 2nd edition. Addison—Wesley, 1991,

ONTOS DB 2. 2 First Time User’s qude. ONTOS, INC. February 1992.

Lamb C et al. The object store database system, Communications of the ACM, Oct. 1991,34(14):50.
Butterworth Panl ez a/. The gemstone object database management system. Communications of the ACM, Oet.
1991,34(100.

9 Cattel R G G. The object database standard. ODMG— 93. Morgan Kanfmann Publishers, 1994.

10 OMG(Object Management Group). Object Management Architecture Guide 1. 0. 1990.

pp ~ @ L W W

11 ObjectStore user guide release 1, 2. 4 for microsoft windows™3, 1. Object Design, Inc. 1992,

12 Vbase technical notes. ONTOS Ine, Burlington, MA. 1987,

12 Richardson | E, Carey M ], Persistence in the E language. issues end implementation. Software —Practice and
Experience 19, 1989,

14  Kim Won, Ballou Nat ez al. Integrating an object — oriented programming system with a database system,
OOPSLA’88 proceedings, 1988.

15 Copeland George, Franklin Michael, Weikum Gerhard. Uniform object management, LNCS416.EDBT 90, 1490.

16 Seth ] W, David ] D. A performance study of alternative object faulting and pointer swizzling strategies, Proceed-
ings of the 18th VILDB Conlerence, 1992.

17 ONTOS DB 2. 2 Developer’s Guide, ONTOS, Inc. July 1993,

18 Atkinson M P P ef al, An approach to persistent programming. The Computer Journal, Nov. 1983,

MAKING C++ OBJECTS PERSISTENT:
PROBLEMS AND SOLUTIONS

Tao Wei Mai Zhongfan

(Department of Computer Science and Engineering Beijing University of Aevonautics and Astronautics

Bedjing  100083)

© i

BAFIFFIET bt/ www. jos. org. cn




— 82 — o4 F R 75

Abstract MIDS (mutilmedia intelligent database system) is an object database manage-
ment system, Its database programming language is P+, which is based on C++. In
the implementation of P+ 4 the authors encountered the following problems: First,
C—+ + pointer is ambiguous, not only can member pointer and reference pointer not be dis-
tinguished in semantics, but also volatile pointer and persistent pointer. This pointer am-
biguity results in object locking problem in transaction management and others. Second,
C+ -+ objects that have virtual functions or virtual base classes contain memory pointers,
which were not specified by the programmer. If such C+ + objects are made persistent,
then these pointers may be invalid across program invocations. Last, If the authors store
object using file system call services, they should design complicated cache subsystem and

a large amount of cbject format transformation, which demand a lot of memory and time.

So they must find another solution storage scheme based on virtual memory mapping.

Key words Object —oriented database, persistence, virtual memory mapping.
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