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ABSTRACT

Many years ago, relational database system is. the very popular database system. There are

many developers use this database system to develop the information system because relational

database have a ease-of-understand structure, a high powerful data manipulate language and a

certified standard. This project, Studying in Object Identity and Solving the Identifier Key

Problems of Relational Database System, will aim to studying of object technology, Object-

Oriented Database Management System (OO-DBMS), object identity and solving the identifier

key problems of relational database system with object-oriented database system. In addition, also

creating a prototype related information field with object-oriented database system.
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6.2 pENTAIAY

6.2.1  Object-Oriented
. @ a a o o g 9 W Yo Y
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o2 History - Jasmine Scene  (Running)
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Jasmine Database Server (fjuiFswinesffiudeoyatadfidedmividiu
worndindu sudadinhiisamstudoyauas method Tugudoya

Jasmine Client i)y environment ﬁi%’%’mwﬂwﬁm%’u Jasmine éﬂﬁmﬁmiaﬂﬁiﬂ
iU Jasmine Database Server

Jasmine Class Libraries ti‘luﬂf;iu‘um Class Families ‘71 Jasmine san 1319 dmsu
multimedia data

Jasmine Studio (ThuyafilFlumsianuerwdindy (GUI-based)

Jasmine APT (SiAv84 function call #il#iamsfugmdoya Jasmine HIMATHY
C, C++ wozamnTsunsudue

Java Bindings (Huswinesiaszning Jasmine A Java ldn11 Java aunse
ihdagrudoxyn Jasmine 1@

Jasmine ActiveX tHufasmasanuazandaiusaududussuulfiamsly
sy idamnsadifesgmdoyn Jasmine Taold Visual Basic n3ediau
Tosunsudun ety ActiveX

Jasmine Plug-In iy plug-in IuSuusawesngaeliamisady Jasmine
Application (a2i0194 Jasmine Database 1AUH1YW World Wide Web

WebLink 154 HTML renderer 19An15M31918900UING Jasmine 910 HIML
U IFIUVU World Wide Web Tﬂu’lﬁéﬁu Jasmine plug-in
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Clients
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foyavuiaing 1ués Client Application
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&% Jasmine Client 933uioUnARUTUILL Stand-alone M50 plug-in Ti/udy
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Applications

Jasminé Studio

or
C++ Binding

51/ 26 uerase01ilnens 7Y Jasmine applications Tael% Jasmine Studio 1139 C++ Binding

4 o
Jasmine 1]y Pure Object Database FIOTUUTYU

d
HONVINU

User-defined data type

Single Inheritance 118 Multiple Inheritance

Encapsulation

Instance properties §1Q% class properties

Instance methods I18% class method

Polymorphism

Jasmine uqﬁuuwuiﬂsqﬂﬂwauawumwmumauua doy a‘?'xﬁ‘uum

Tney lAundeyamedulinaliie 1Ay Jasmine 'lﬁ'ﬁmsflu Multimedia Class Library (i

ﬂuuﬁuwauaﬂsumnuTﬂumwu msﬂmw (Images), aARouIN? (Frame Animation

Sequences), Audio 1% Video File 11a¢ Rich Text Format (RTF) files
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WBNIINT Jasmine Seflszuumasamasenielnaeudiasiinioes, Concurrency
Control, Transaction management, Recovery, Access Control 11ag Database Administration
A1SWAIU Jasmine Application ¥11 140475 fe
e Jasmine C API

e Jasmine Studio
7.2 Jasmine C API

Jasmine C API (fumsathaustndindulaoldnmn oo vieandhugaduqi
i1y external Dynamic Link Libraries (DLLs) TaousUnansua1edas C API i Main
Program 92130190 C M50 C++ S19214 API function calls WmsidhBauazsan1siy Jasmine
database Ta1¥ oDQL Fufiunmnldsunsuiildsamstugudoyadsiagh Jasmine $a'3
W 399199214 ODQL Tasss, Embed ODQL lulilsunsunyn € uie Cr+ nioidndfian
ODQL Tag C API

7.2.1 Preliminary Information TuTdsunsu

i #include <windows.h>
C Header Files #include <stdioc.h>

. extern "C" {
C API Header File | $include <codglhdr.h>

y
Error Checking mauwﬁ'waNﬁvﬁumeumlmgﬁumsﬂswﬁamamm
. = a . a 3 Y a
Routine Haw f’u’mmmwawmﬂmmu message box ilzu?{ﬂﬂﬂﬂwﬂ
Wa1ABDINUT

void ShowErrorMessage (odbSessH sh)

long ) ret_len;
char errox_message [1000];
long error_ code;

odbGetError (sh, &error_ code, error _message,
sizeof (error_message) - 1, &ret_len);

MessageBox (NULL, error message, "C-API
ERROR", MB_OK);




Entry Point for
int WINAPI WinMain (HINSTANCE hInstance, HINSTANCE

Starting the hPrevInstance, LPSTR lpCmdLine, int nShowCmd)
Program
t 4 y
Variable TRadhedrsiismuansidmsudus oDQL fvz 14 ludnts
y
Declaration Tusunsuydndl Tnsead1e odbData (odbData Structure) 9

11)aq host language values /83 ODQL Mfiwurinduuazlu

nMaasetuidasnn ODQL 11)s3f44 host language values Ay

odbSessH sh;
odbStatus status;
odbData data[10];
odbData data2;
odbScanId scanld;
int j:

char* name;
char £n[128];
char . msg[256] ;
int ; n_ret;

722 MSAARDAY Jasmine Database
Y
' u o o
Rase liiezidlunisadie Session i Jasmine Server Maziimua lWdan1e

wndouveslnalouan sy

status = odbSesStart (&sh,
nusmlsxaa: : JASMINE/JASMINE" , NULL, NULL, "C:\\Jasmine\\
Jasmine\\envfile\\filename.env") ;

o odbSesStart() 18% odbSesEnd() Functions
Hefdu odbsesstart0) smihuflsdFuusniignSoniue  Aousenen
uetmAnFuUA25TA session Taons 19HaAFu odbSesEnd()
e Session Handle
fausTnauea sh 9EMIIEAe session handle ldurA19HeAFY
odbSesStart0) NnqierFusuiiudosdndefy Jasmine server A0afl session handle iifu

g15nunua TaolddludwlsInavea
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A15MTI980DUNIT Return Code HAZUANI Error Message

7.2.3
9y .
T8ade'liliians Brror Checking 1at1dMedu odbExecODQL( indfa

o o [y -] a a o
TAun59A Jasmine database ﬁ’lﬂi‘ljﬂ’lili)ﬂ%ﬂ?ﬁ ODQL statement HAINUSUNT IHULAFUAY

Transaction.start
0dbExecODQL: (sh, "Transaction.start():", 0, 0};

status =

if (status I=.0DB_NORMAL)

ShowErrorMessage (sh) ;
return 0;

724  msaaoadaaleuila (Setting the Default Class Family)

1 4
T8ade T/l unisfivmun Default class family (CAStore)

"defaultCF CAStore;", 0, 0);

status = odbExecODQL(sh,
if (status != ODB_NORMAL)
ShowErrorMessage (sh) ; -
return 0;

725 msdsemadauls
1] A é 4 U v
TRane'l1il “T” uny system class named Tuple degnIdtioas19n1eziSond

. o4 ¥
tuples taziinoy ITNUUATI915 8N fields

status = odbExecODQL(sh, "T[String name, mediaCF::Bitmap
photo] set ts;", 0, 0);
if (status !='ODB_NORMAL) {
ShowErrorMessage (sh) ;

return 0;

=1 a da .
NM5IONFAINAD3T (Executing the Query)

7.2.6
Y a ayg 1 : o HYy Yo A PR ' 4 Y4
Tﬂﬂms‘uwmauLi‘lumsmﬂuﬁ’m"lmuuuumnmmﬂ'nquﬂ AOANDTUDN

asATvzgaunu luaaves s

status = odbExecODQL(sh, "ts = [x.name, x.photo] from

Top x where x.hot > 0;", 0, 0);
if (status != ODB_NORMAL) {

ShowErrorMessage (sh) ;
return 0;

Allocation Space for Fetching Data

7.2.7
E 4 y .
U odbAllocData() fmualassadredoyaludredisiiszdmuaiiion

§M5V 10 items (WAYDINITAIT)



7.2.8

7.2.9

7.2.10

7.2.11

for (§ = 0; j < 10; ++3) {
data[j] = odbAllocData():;

A15EIAEAYDINARNT (Opening the Result Set)

[ 4
&
T&aiiidunsiia scan Uy 25 Fuilu set named

status = odbScanOpen(sh, "ts", &scanld, 0);
if (status != ODB_NORMAL)
ShowErrorMessage (sh) ;
return 0;
Y4
M5 UAIBAYDINAANT (Closing the Result Set) —
L 4
Pt 2
Tﬁ'ﬂmﬂums’flﬂ scan YU Is mﬁ‘lu set named

status = odbScanClose(sh, scanId):;

b 4 J
A AUGANTIULTATY

status = odbExecODQL(sh, "Transaction.end():;", 0, 0);

for (j = 0; < n_ret; ++j) {
odbFreeData (data[jl):

return 1;

Freoe1eldsunsuned19das C API

#include <windows.h>
#include <stdio.h>

extern "C" {
#include <codqlhdr.h>

void ShowErrorMessage (odbSessH sh)

long ret_len;

char error message[1000];

long error_code;

odbGetError{sh, &error_ code, error message, sizeof
(error_message) - 1, &ret_len);

MessageBox (NULL, error_ message, "C-APIL ERROR",
MB_OK);

int WINAPI WinMain (HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPSTR lpCmdLine, int nShowCmd)

odbSegsH sh;
odbStatus status;

odbbata data([10];
odbData data2;
odbScanId scanld;
int i;

char* name;
char £fn[128];
char msg [256] ;

int n_ret;
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status = odbSesStart (&sh,
nusmlsxaa: : JASMINE/JASMINE" ,NULL, NULL, "C: \\Jasmine\\Jasm
ine\\envfile\\filename.env");

if (status != ODB_NORMAL) {
ShowErrorMessage (sh) ;
return 0;

status = odbExecODQL(sh, "Transaction.start();"., O,
0); .
if (status != ODB_NORMAL) {
ShowErrorMessage (sh) ;
return 0;

status = odbExecODQL(sh, "defaultCF CAStore;", 0, 0);
if (status != ODB_NORMAL)

ShowBrrorMessage (sh) ;

return 0;

status = odbExecODQL(sh, "T[String name,
mediaCF: :Bitmap photo] set ts;", 0, 0);
if (status != ODB_NORMAL)
ShowErrorMessage (sh) ;
return 0;

status = odbExecODQL(sh, "ts = [x.name, x.photo] from
Top x where x.hot > 0;"; 0, 0);
if (status != ODB_NORMAL) {
ShowErrorMessage (sh) ;
return 0;

for (j = 0; 3 < 10; ++j) {
data[j] = odbAllocData();

status = odbScanOpen(sh, "ts", &scanld, 0);
if (status != ODB NORMAL)
ShowErrorMessage (sh) ;
return 0;

atatus = odbScanFetch(sh, scanId, 10, &n_ret, data);
if (status != ODB_NORMAL && status I=
ODB_SCAN_END)
ShowBrrorMessage (sh) ;
return 0;

for (j = 0; 3 < n_xret; ++j) {
name = odbGetStr (odbFieldAt (datal[jl, 0));

data2 = odbFieldAt(dataljl, 1);
weprintf (fn, "test%d.bmp”, j + 1);

status = odbGetMMDataToFile(sh, data2, £fn);
if (status 1= ODB_NORMAL) {
ShowErrorMessage (sh) ;
return 0;
wsprintf (msg, "File %s has been created for photo
property of %s.", fn, name};
MessageBox (NULL, msg, "Info", MB_OK);
status = odbScanClose(sh, scanId);
status = odbExecODQL(sh, "Transaction.emnd();", 0, 0)};
for (j = 0; j < n_ret; ++j) {
) odbFreeData(dataljl);

return 1;
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7.3 Jasmine Studio

Jasmine Studio vziffunafildlumsoonuuy, #ldsTa’lni, Debug, M3 Deploy
uellwanduasdy wasdamsfugudeyn Aaad1ee (Database Administration) ufiiiezve
oF101AM3 14 Jasmine Studio Tumsad1aueUndingu

Server Requirement

e Pentium Processor

e RAM 32 MB (64 MB preferred)

e iifofi41914 HDD 200 MB (300 MB preferred) .
e Microsoft Windows NT 4.0

e Microsoft Visual C++ Compiler 4.2 or higher

Aoui5 N34 Jasmine Studio A84TINTF start Jasmine services NOUAIFIT 27,28

71/ 28 uaaanidiuile Start Jasmine Services iSufauudn

P . Yy 2 a . . 4 A ¥ a Y
119 Start services umwiuniﬂmﬂin Jasmine Studio YHUIEIADINUNTT Connect NU

) , ' y , 2
Jasmine Database Server oY 1ABIADA Server NADINIIHOUABN5 00190319 Connection Y
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s | 0CAL - Jasmine Application Manager
o T 255 s

~-[C] Registration Look Up
~[7] Course Update
~-[C] First Page

{® B Tutorial

50 31 uaasmsadrauerwdndu lminnwiide Jasmine Application Manager

. ] 4 ]
vimiuazadie Scene Inidsgli 32

2 Tutorial

5171 32 uaaamsads Scene 11391NMIIA1 Jasmine Application Manager
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Hodonsadenaransesouing Imyaiu1sanild lasiden File/Database

v v
Administration 3¢ 14M¥A19 Jasmine Class Browser fagUii 33 nihandiamnsaadunme

3 o a a1 o 1
HaoR VR NAT BB UALAUTA19 NS DURIMUANS Query, Method LAz swazidaneg 14
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W Cennage beg
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[ U
g
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g
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¥ (3 Ogencsin
@i {¥ FResowce

Cofton Jackel
Cottan colorad 12ar
Ceton jeanz

Ciepe Fittad S
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Ciocodin Bag

4t style-systemCF::Etiing
- 1P passage -CAStore::Passage

- 1S thumbnail - mediaCF:CABtmap
il L phoin - medialF-CARImAD

M- W video - mediaCF::CAVideo

@ W audio - mediaCF::CAAudio

i+ W nanative - mediaC™::CAText

fos cetalognumber - svstemCF::String

Properties

- - -

t
t ccmment - systemCF::Stiirg
t cdlor - sysiemCF::Striing
t season - systemCF::String
Lt fabric - systemCF:String
- 4t fit- systemCF::Stiing
e b prce - shcler cimal
o Li originalprice - systemCF::Decimal
- L## inventorylevel - systemCF: Integer
w- L supplier - CAStore:Supplier
~  t departmert - systemCF::Sting
L4 het- systenCF::Inieger
t‘ neme - systemCF::Sting

gﬂﬁ 34 LLE¥ASYTIIANY Jasmine Class Property Inspector



61

I= - B\.nedeeSwedetSet

selected | _/@/ & H s bmp ;

Properfy i 2 videu - <(NlL>>
| ® ¢ audo-<iNIL>
[ﬂ E] narrative - R1 bt

t comment- <<NIL>>
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“o 3 hot-0
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@ <no class properties>
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A= <«<NIL»

g : t name - <<NIL>>
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) [ o 3 5 . W { '
dmsulysTalnn Registration Information System ‘Dzﬁﬂmﬁﬂﬁﬂﬂﬁtl‘ff'ﬂg 3 ama'ld
. & s . ;
Ui Student, Course, 14A% Registration ¥uAazAMAL Properties AduaAdluzUN 38, 39, uay 40

o w .. - B .
awddy Taomsadananaazadann Database Administration 490 1113y File

CORE
El- (F theRegistration - CAStore::Registration
© = (J theStudent - CAStore::Student
4 (J theRegistration - CAStore::Registration
t advisor - systemCF::String
t student_id - systemCF::String
t password - systemCF::String
# &} thumbnail - mediaCF::CABitmap
- U} photo - mediaCF::CABitmap -
@ ] tag- mediaCF::CABitmap
i+ G} video - mediaCF::CAVideo
# U} audio - mediaCF::CAAudio
1t name - systemCF::String
¢ @l (] Default Display Properties : theStudent [Student]
= (J theCourse - Collection of CAStore::Course
t course_id - systemCF::Sting
t course_name - systemCF::String
# course_credit - systemCF::Integer
t short_des - systemCF::String
1t name - systemCF::String
4 (] Default Display Propetties : theCourse [Course]
t semester - systemCF::Striing
t year - systemCF::Stiing
1t name - systemCF::String
# ) Default Display Propetties : theRegistration [Registration]
t advisor - systemCF::String
t student_id - systemCF::String
t password - systemCF::String
I thumbnail - mediaCF::CABitmap
W& photo - mediaCF::CABitmap
1R tag - mediaCF::CABitmap
&R video - mediaCF::CAVideo
1G] audio - mediaCF::CAAudio
1t name - systemCF::String
i ] Default Display Properties : Student

%

- F -

*
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=1-(P Course

t course_id - systemCF::Stiing
t course_name - systemCF::String
# course_credit - systemCF::Integer
t short_des - systemCF::Stiing

1t name - systemCF::String

=~ (7] Default Display Properties : Course
“ .t name - systemCF::String

51/71 39 @AY Properties ¥9IAA1T Course

EBEz):-o o]
#  (F theStudent - CAStore::Student
@ [P theCourse - Collection of CAStore::.Course
t semester - systemCF::String
t year - systemCF::Stiing
-4t name - systemCF::Stiing
&) (] Default Display Properties : Registration
~t name - systemCF::String
=l ﬁ theStudent - CAStore::Student
+ (P theRegistration - CAStore::Registration
t advisor - systemCF::Stiing
t student_id - systemCF::String
t password - systemCF::String
@ 4E thumbnail - mediaCF::CABitmap
# &) photo - mediaCF::CABitmap
UG tag - mediaCF::CABitmap
+ U} video - mediaCF::CAVideo
LR audio - mediaCF::CAAudio
1t name - systemCF::Stiing
=1 (] Default Display Properties : theStudent [Student]
#-&J thumbnal - mediaCF::CABitmap
©t student_id - systemCF::Stiing
I=-(F theCourse - Collection of CAStore::Course
t course_id - systemCF::Stiing
t course_name - systemCF::String
# course_credit - systemCF::Integer
t short_des - systemCF::Sting
1t name - systemCF::Sting
] ._J Default Display Properties : theCourse [Course]
. ## course_credit - systemCF::Integer
t course_name - systemCF::String
t course_id - systemCF::String
t short_des - systemCF::String
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Student_ID: 4009613348
name: 0id32
address: oid41

uamalunisud luilamt Nonuniformity (eyni 5.2)

Object 0id40
street: 1212
stname: Main

city:  Walnut Creek
state: CA
zip: 94596

Object oid41
street: 3245
stname: Main
city: Concord|
state: CA
2ip: 94598
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"referencing" object1 " "referencing" object2
OoID1 0iD2
Student Teacher

referencing OID3 referencing OID3

N/

OID3 | "referenced" object3

Lecture *

51 70 ueraaiaAalunsad1e Gomplex Object 1agld OID

o

] 14
nng1ii 70 Anualdgmdeyaves TssSoulidnyusdall

Student ::= [ name: string,
grade: int,
adviser: Teacher,
lectures: {Lecture} ]

Teacher ::= [ name: : stﬁng,
phone: string,
lectures: {Lecture} ]

Lecture ::= [ name: string,
teacher: Teacher,
students: {Student},
credit: int ]

g o =Y '
suugideyalsafouiliznoudieouldng 3 wiia 1dun Teacher, Lecture

(ag Student 1AUH Student Type ﬁuamw?ﬁw‘u’"lﬁuﬁ name, grade, adviser ItQY lectures Taeh
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o 1 3 e o 4 e 1
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822  uuamslumsud luilyn Nonuniformity @yt 5.2)

144 Jasmine OID 921U Logical 24131185 2noVF1ANNIN physical addresses
u secondary memory i@ OID ¥4 Jasmine 92152nNoUAIY database id-no, class id-no, LA
instance id-no Y1 1Rwdaily Nonuniformity 1118

4151 Jasmine ﬂzﬁ'ﬂ“ﬂ’mﬂﬂiﬁlﬁu Embedded ODQL (_Object Database
Query Language) Safun¥i Jasmine w3on13dmsums Tusunsu Fanlasmari1ding
Smualaseaielavld host language tiefiezldlumsasdoyadienn Jasmine wnlash
Aoy Object identifier 1AUA ODB_OBJECT ID macro uﬂﬂii';mﬂumiﬁa Object
identifier (0191113871984 class objects A instance objects e Tasandradadl

typedef struct odb_object_id{

unsigned char cfname[34]; /*class family name*/
unsigned short ¢no; [*class number*/
unsigned long ino; /*instance number*/

} ODB_OBIJECT_ID

g23  uwanslunsudluilymn “Unnatural” Join (Hlgyn1i 5.3)

3 v =< P X A dag 1 . ¥ aa Jd
Jasmine 9219 OID Tum3drsisanuinamanillsiiu Atomic Type narABluLEANTIIAN
feiiadoyaidhuuuudldtmunes (UserDefine Type) 13W Aamavossindny, Aarahey

¥
Sudy wiodhudoyatssianiadif n1sdrededoynludnyaeiiszéredelagim oM A
o ' ' o v 2 a aa ¢ o A
fret1eae 115 Avualdinaie Student FeHHOANTUIANANAD
~ 4
student_id u‘vum’fﬂga&‘lu String 9y Atomic Type
name Hupouiinduosnaie Name (AR Name sznouliéiae
firstname $48& lastname)
address Huseuinduosnaid Address (AA1A Address Usznou'ly
Ay street, stname, city, state, zip)
1 aa o4& A aa Jday Yo 1
dauneansirdouafivsingiuueanidian ldsumsnieneaninin Superclass VY09

Student # Qgﬂﬁ 74
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. <No Defad prlay Propemes no open scene>

| 1 CAStor

t city-Walnut Creek
t state-CA
1 zip- 9453
. <NoD|splamepemes noopenscene>

gllﬁ 75 1A Object Reference
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