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ABSTRACT

The implement Implementation of Object-Oriented Database in Information System ‘s
propose is to reduce period time in development, low-cost in maintainance, reuseability and
flexibility especially the changing of identifier problem. In Relational Database System (RDB)
can not support this problem.

The result of this research is the system that can support changing identifier problem by
using Object-Oriented ‘s Concept and Object-Oriented Database Management System
(OODBMS). This research will present the basic concept of Object-Oriented, the changing

identifier problem and how to solve this problem with Object-Oriented Database.
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dsts semantics In transient or persistent objects
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Query Expression ::=
SELECT constructor(p1,p2,p3,...,pm)
FROM extent list
WHERE condition

b 9
Constructor : UNUYBYANABING

~
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3.3 M3Na Software Tnelynan UML
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Phase 1 : M5 19111610909 Software (Definition)

Phase il Phase fidfyiiqe iesnniunmsfinnidennudesmsne veeszuy
Tymmdnvesszuuioesls vouwavesszuvamfiaulefiunlnu amdesmsvesd14s
orlniiuAutg uasidiwioz lsthaszdesdims Iimilowvesimimaniudonamdals
finsatu &1l Phase fidmnzianudosmsvesszunhisainy faziinads phase dolveg
msfuiTuauday wadnsi180n Phase filuiledunealunn Ao Use Case Diagram 4ag
WIUIYNIUYDIdOYA (Data Dictionary)

Use Case Diagram ({unu2anve410915 910 udu (var Jacobson) 33 oMG 1852113
luinasgmves UML #2010z 18538n38uq thunafail 190619n319u719 Use Case
Diagram Li‘lu?}aﬁﬁlﬂunﬁuaﬂqmmﬁmmwmszuuﬁwnﬂ‘luﬁ'ﬂymzﬁé”l%’ammmsmi’h
To'8i10 Sanfuluspuesesd15zuufunsAnrossun Use Case Diagram vzgmi1 1l 14we
T lumseenuuussuuly Phase @199 voamssuiiugu dadnusimdnildly Use Case

- ISP dy
Diagram @9
a a4 d 4 o L & & v

- Actor_fodinegmenenszuunszianiuianun Adesnsuannlfeuniodade

e A -
yaldiuszuy Taoi Actor evwezifunn szuu ieTusunsuduq §18 Taownexduddy

° [ '

WY Use Case 1su1Fszuy ifludu

Human

System

N1 3.2 Feyanvalve Actor

e { = J 3 J N e
- Use Case sziffudumunuiifiatuluduneudin Tavazlddrydnualiugilg
n303anau &1 Use Case lafinseufmdouiimdonsevuansii Diagram dooiildeTiose

02108AYDI Use Case #1011/

PN 3.3 &’q;ﬁ'nyaivaa Use Case



18
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AN 3.7 28819 Use Case Diagram N136n(na3¥ivasinueelsaisy Comfort Hotel

Description : 5¥UUN13989%03NNU8 T59151 Comfort Hotel ayanalfiiimssnidn
a as'd ] yé a\
msvesiouinifinisees 1314 Taurinanma Use Case diagram fidoyanaliszuuannse
Mausni@nnseesioninld 2 uuuds ‘
a 9 @ At A o A y 9 a L o et

1. mIsaiEnmMIresresinniimstuiuuduilegnAdesnisenidnmseaiosiniil

amstutuudls 1 vinoasmssesteainuuutuiu szuvssinmisonidnnseesioninll
b 4
uazdesrvazideanison@anii Ty Auszuuie® (Account System) uagszuvdousy
(Reception System)
o LY QI [ o o - N A

2. masnianmsevalasdalusid e Tuminaussimssnidnmsdisesioaing
= a0 a g ] A 9 o o [
HuszuznMNMmuamssnEnnedeusinmlasuanusvesiouinndy 1y «er
A -~ L4 A J Q ' o 4
eeyandliesinmariisnnsagndiseslddely vingleSuneldi Actor vesszuud 3

1 A H o r o
nqu Ao 1T gaM (customer) Feaansafivzsimstudunisessiosin (Use Case : confirm
A ] o ot o
reservation) #4910 Diagram iteraa 17191 Use Case : Confirm Reservation finauduwusiu
v . 4 .

Use Case : Change room status N1 Use Case : Query by booking number 1)1} Uses Funilouiu

[ 4
71 Use Case : confirm reservation 1A3UMsuneanauli@nenia Use Case : Make

-
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N & °
reservation (0¥ Use Case : Query by booking number cmma‘Iﬂ1uau1ﬂmmwzﬁmsmﬂuuuu
[] v 1 d
U fllveduvemshaudty
yd 4 ' e J 2 o °
3. Use Case Hiannsonezaoneagaaniidues Use Case mail 14 fvzdiunisii

1 4
adun ¥y luduneuvesnisimsiessuy

Phase 2 : MSAATIEH (Analysis)

o w

TlumavesmsTinseszidundndivaveslumsfozinuuazeenuuuds Inssadas

v

)

~ . P P
vosszvunuamvewavesilymnauleilios s fhenm Use Case Diagram #1'18910 Phase i
dy o . I's ° o o o 1
1 T4 Phase fivz18nadnsiilu Object TumagAins1eHaeimssausan Class AduRus Uy
1A ' A Sy ’

wiihs vwwaamy Bundt Component tHoifiumsanaudideuvesszuy daComponent
Diagram U@AIBIANNFUNUTIEMIN Component #1199

Component 92$11un’lA 3 uuY Ao SUBSYSTEM, MODULE #ay CATEGORY il

Subsystem Module Catexjory

M 3.8 Faydnveinaasszianves Component

Class lidgydnuaiffugudmion szeSurefanguuss Objects sq figudnuar
a o . @ o d . . 3 4 & J
(Attribute), MMM (Operation) HASANNAUNUF(Relationship) wﬁumumﬂwmaz

1 4 1 4
Class UsznovlAesrwaziBoaiugn 3 dau fail

Class name
Attribute
Operator

27 3.9 FydnuallgninaazdEAYea Class
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- Class Name : (eraq#8404 Class itvunaluszuy

- Attribute : ifumsimuanuinuusiaomiinely Class veniiswazideaves
Joya (Attribute) n6lu Class fvafues gy uddedoyalu Class mwz"lﬂcgﬁu%a'ﬁ'ega
U Class 5‘1!15'

- Operation : ifudauiildefuwlu Class il Method o215t ImMssumgaveada
11l5 (Argument) ¢ 15174 n3efimsdenrsenlinse 'l

Attribute U8% Operation 9¢iimsuaAsdngn1nd1dedoyn uay Operation Y04 Class

a od
JyaTioynAN U

Amsodnae lAmwizdaeq, subclasse

LIRS friends
+ Public a9 1dgn Class
9 a8 @
# Protected sane ldmwizaues uay
Lsubclasses
? Emplementation Scope Qﬂﬁ'ﬂﬁ ulenou Implement

Program U@ 1uAegeinaas luenas
y - p
UMUUD9 package 1UNTYT Java fiD

annsaog lamwizdaes uaz

d a o
classes 'nag‘lu package AI8INUY

A1 3.1 HErATTAUM 3T 1veIn NUENRUT ST NI Class (Relationship)

IS

o o o @ @ & (4
UML TdnSonanuduiutaznin class 13 sefianudiiusey 4 uuy Sdgydnvel
o &
Sh
E 4
- Association : WUAAIAMNTNIUTIZNI Class  seil Idamaifien waz 2 e §
t4

o
YanyalAl

amvdiusiumefes:

ANUFURUT VTN :

P LYY J o d . ae
MAN 3.10 TYANHUMAAIANUANNUEHUUY Association
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- Aggregation : HugiuuRisyees association Aoilunarduiuisendng Whole

s
LR 1

10 parts ¥0uIU AB Whole 9213znev 11/Aae parts A1eq voalu Aniunisnegyes Pars vy

9 o o’wd”

3 o v o d y 1 -] o
AB9UUAY Whole n3o9ziSunanudusiusiuuiiin Whole-part A 18 fidgydnualfil

ANUFURUTLUUY by Value PN

ANUFURUTUUY by Reference <>

A 3.11 FgydnvainannnuFuiusuuY by Value 102 by Reference

Whaole > Part

4 d o ¢
AN 3.12 Feydnualuean NUTUNUSIUY Aggregation

3
a 1 a o o o
vingleFuneldd Whole Usznoudas Part 3 u uazlinnuduiusiuy by Reference
Q .7 é 5 or q r T
- Depends on : Wzt nuduiusuvunitsnduaninnuduiusiussnig

1l < a £ '
Class 2 Class Tl Class wilaiFon19uTmsvesdn Class nils nd1afe Class voeguo

=Y

a J (Y gq Y o 1 1l é’ ] o Y
UIMIVUDYAUUINITVDY Class Mﬂﬂﬂiﬁﬁiﬂ'ﬁ llﬂleJUﬂ’li"UuﬂElﬂuﬂ’lU'luTﬂﬂﬁ'ﬂ\‘mﬂﬂ
1 4

s o o
Class yaguanyaaAIy

s

o v W d v o 4
NINN 3.13 TYANYUUTAINNUAUNUSUUD Depend on

. . @ o o e [T/ ' 1Y
- Generalization : ANNFNRUTUUULT I FuarasnuduRussendng Class fu Class

1] { A 1 U & 4 '
Tuudit Class nilanwneaguumniaunz Inseed190ndn Class wils TaoiSon Class fignae

o o o

\J 4 [ L] 1] a y
N8A71 Super Class 121380 Class 111115618M8AD Sub Class Idaanyaifail

o

People

=

Employee Student

N 3.14 FydnweluaaInNNTUNUSUUD Generalization
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mﬂgﬁaﬁmu"lﬁ”.h People Ri Super Class Y94 Employee (18 Student 5 Employee
1Y Student 11y Sub Class U943 People

288624 Class Diagram ¥09ilayv 10041541534 Comfort Hotel

PD
Trancnfon
ity g u—beekly e g
m% e
A Sring
wpnFllametl e ; Seingl N I
R
RRfa1 2 agmCitaome bt
BookingDetad  |° D
RE— et r e
. H boslexe
o R
' Absidenyy bookean
ﬂLﬁﬂ!f«
Roan 2
Apomity; P
T
e i
-price: o

sguyRaomDonilosgypa : Strig. no OfRoem st hoorfiag : boolepn: Roon)

¢

-mnm:i':_“t

Actal:ink

1 3.15 Class Diagram : Reservatation Hotel

c’: P 9 o I'4 -~ o o d v
mﬂgﬂwnﬂu Class Vldﬂﬁﬂ'ﬂvlﬂ‘iﬂﬂﬂ'li')lﬂi’lﬁ*l VWUARIDIANUANNUEIEUIN Class
[} Ql L - A
(Y Booking fianuduiusiu BookingDetail {111 Aggregation 4 Hotel R Whole
] o 2 { 1 Y { 4 o [y
a9u Room (T Part iudu $s Class 7 18 lusaailozidiu class Aifvrdestuilygnmsnues

TUY
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Phase 3 : M398NUUV (Design)

msaantmuswmzﬁmﬁm’fﬂga‘lu‘th11mﬂ15"31ﬂi1zﬁ1ﬁmwaﬁw§uﬁ1n1sﬂﬁﬁﬁ
~ Auszuuuds lumsesnuuunlsesinsand

- Hardware 11 szuuiily Centralized 1179 Distributed duilus $UVLYY Distributed 3
msfamsfiuszuunimnlaoasvediels ex19es lsiflugidndedoms Aeants Object iy
Wetawsnasnarmnlumsdadedomsniely gy

- Software il Class ez lsthuitoadramimadauiiaaefufld(User
interface) ADINT Class Lﬁmﬁmﬁaﬂhuémqummﬁzmﬂ‘luﬁqummﬁuﬁuf‘izwm
Class w30l 1lussuudesmsidsyuugmdoya T Class fmviidesldlunsandesenie
DBMS 130l G’I"E)Qﬁmiﬁﬂﬂ’)’lll‘l?ﬁl’f’ilﬂilﬁl“’fﬂgﬂﬂ%ﬂvm #89111M13 Normalization n3e'lif]
M3l Class vosynnanwwuenniely msAndesznite Object Wunuy wloudy
(Synchronously) 1139 xﬁﬂﬁu"lu'w%' Elllﬁﬂ(Asynchronously) Hhudu

NGNS 14910 Phase im03921d Class Ru@Y 91 Class Auafumsandesugle
11 flons 1A #1949 (GUI Classes), Class fitamsuazAndonugmudoya (Database Classes),
MITUNUITENTN Class (Dialogue) 11021)52UnNVDY Object NABINTTITILU 1T (Persistent
Object), AUFURUTIEN TN Object , Ttransaction @14 9 ﬁau'l'u Dynamic model 923
Sequence Diagram (1@% State Diagram

Sequence Diagram 111 Diagram fisrasIdifuiisnisiausening Object d1eq anu
M3a999A1U(Message) uaz;ﬂamqmm’f(}svent) AN e %ﬂé&iuuiﬂiuﬂsmzﬁ
Diagramififuitoiefies EiSou Tsunsa W ldnmi 1dooniuy 13 Fadnualfldlu

t 4
Sequence Diagram Hnatl
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Simple Message -
Iy be Synchmnuuiw Timeout @

Ahstract Message kg ¢ Asynchronoug

' N
Object ResultName = Message Name (Parameters) : Retum Type

700 3.16 &’q,lﬁ'ﬂuaim‘l’f‘luSequence Diagram

ﬁ’ﬂgﬁ’nydﬁﬁwﬁnmu‘lﬂazsmw Sequence Diagram

- Object : 18 Instance Y84 Class ﬁﬁ‘lﬁﬁ’lﬁ%ﬂ-ﬁ’ﬂﬂﬂﬂ’lm (Message) 911 Object éuq
uazv‘hmsmauﬁummui’ammfuq xﬁalﬁlﬁﬂmsﬁmu“lmfumawhqq Y9352 UY laoee
W dadnueliihudunsanafuasfidoves Object oz Class Amuasgduais

- Message : (Hfudfonaitde T usendng object ol Object uaNfdmua
121891 Message AooU8Y Method U84 Object ﬁqm‘?un &9 Message sz1l5znov'laliag
dulsznovunieg Sarelii
' - Result Name : fi® ﬁmﬂsﬁw5’9:Lﬁ‘Uﬂ'T‘y’i'lﬁ'innmid«’l’amm(Message)

- Parameters : 1D Argument #19) fide 1% Object (MBYNMAIYN Method fi1MuA
) Message ﬁ",uq

- Retumn Type : fio Uszinnveadeyafidandunmasinmsieaivesnisds Method
ﬁ,"uq &1 Method 14 MruaNIMsgIAINduN

- Constraint : fio 90U 1y luN3d Message Tunsdnedoasiusznin Object
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@ 1 . L N - T Ao
#fI0Y1N Sequence Diagram :ﬂ1stﬂﬂﬂu1m1aswan1ﬂ1suuuu

Select Confirm resenvation room()

r—

~Open) >

alBookingN o=getAllBookingNof): String[]

~ allBookingN o5 earchAlBookingN of): String]

ollser: oWinMainMenu; OWiConfimRes: oBodking: oDMBodking
User WinMainMeny  WinConfimRes Booking : DhiBodkng

1NN 3.17 Sequence Diagram : OpenWinConfirmReservation

¥
= o

vinamit 317 manseefue1dn dedldszuuinsideniissiimstusuiouin
VINUYHAN(WinMainMenu) iyranaziimsFonldnihanumstuiudesindla uagnih
Adututesindomanmuunemsdseatesinimuauiaasiinioe TavesZecue
910 Class A4 (Booking) 1ag. Class yanedes i nnuasnsdisestoatnimuann

Class DMBooking Class DMBooking f19z lfumdeymnaingwdeya

([ stas

Attribute Values /E.ijé."'..'f.......,,...,.,....... \

Concurrent smsn' ”

i @->{stet }—>{ State2

. AR R R R L T Y PR L R PP ST T
) Concurnent State B
k) 0
.
"ish‘ﬁ'«t& AAAAA BECH c v NP A P MBI AT RN bt oeso”

Superstate  History
O ermm———

{constraints)

N 3.18 Feydnualnl¥lu State Diagram

s
(]
t
.
']

b
k....-'
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~ ' & a
State Diagram 92111 Diagram fiuaasliifius object niteq aunsaiaazla’ld

9/ a g 2 a o [ /g 9ot o H”
YN uazmﬂmammhmumslﬂauuﬁmuz a’ﬂgaﬂymﬂ‘lwmu

check out —' Occupied J

cancejroom [ a heck|
book room cancel roomresetvation ¢ EIC in

[ Booking ]——reseweroom{ Resewedj

7N 3.19 State Diagram 984 Object‘ﬁmﬁn(Room)

Vocancy

91031t State Diagram Y83 Object Hoarin Tavfiteaineefiaams ity lutimua
4 01UA® T19(Vocancey), §1594(Booking), 984(Reserved) iag fignfinag(Occupied) Tay
Houinezisunndn dlefimssesteninudateineznmudiuiominiiinsdsewds uas
defimsenidnmsdsefindudiuieeinld nie @efimstutumaredateniniiing
dseadafnmuiiuteninfivends sadeainitnssewdiiannsoondnldesnas
huoaing wiogndihisnd@nuddninfeznamadhuiesiifigndined sndesditigndin
egozndy T iflutosindneilogndn check out sanvindaaiu
Phase 4 : Implement 101% Testing

Implement 1102 Testing 1511 Phase voamsi¥ouTusunsunaznaaoyfidihlda
MIAATIEH Tagaz1dms TdsunsuFadag (Object Oriented Programming) Fensiiasein
msianeduazeenuuyldumsTlsunsudelag daums Testing fmiowdunisasae
aougunmuss Tusunsufts i sinsasiaey Object 78951 (Object Testing)

msuﬂmmnmnmﬂmuawaammu"thJumsTﬂmﬂmmmmmmqm‘lﬂ“lmga
nniiieenin MamsTinsevuazeenuuudaing funsTilsunsuiFedag uuauuaqunan
N3UDI Object-Oriented 470 fie

1. M3 ﬂﬂﬂm‘(’fﬂgﬂ(Encapsulation)

2. MsduneaguuauiiA(iheritance)
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3.0157 18504 0A2 13 (Message) Wwoamdamansonsuauesldnarsguyy
(Polymorphism)

i’]ﬁqﬁuﬁmymawnmﬁf’rﬁmqwﬁ'ﬂmwm Object-Oriented 141 C++, Smalltalk,
Eiffel, Object C, Object Pascal (38 Delphi) 110z Java Taolufifozvesndieeedaon 11,
(Java) Lﬁ'mmnmmfnnnflumuﬂﬂmnsm@ﬁﬂq °§aaﬁuaquﬁ"’q 3 dodhady uazdimuise

° a va 1Y a s
vt nszuud§iifin1s(Cross Platform)18das wdnmslumsulasnnmsSinseias

v
sonuuy lUdlums Tusunsy Tndndieg aail

o

(I package U Java

Component

Class Class

Attribute Attribute
method Method
Attribute W"N“‘] A read only (T set method

Inherit

Sub class 93AB4 extends 910 Super Class

81 Component $1158198484 Module 13®

Component su“‘l

12ADY Import Package 11

Access Modifyer : Public (+)
Private (-)

Protected (#)

(94 Public 191
i Package U1

(334 Protected 191

Tmplementation (?) ABNISAIMUA Bl VeI Iniplement 1519199 19
. duy 9 ' ad
private Tun 119110 1Aududvouiwansain

151ANY

151 3.2 m‘ssﬂ?umﬁwfn1nn15'3;?1‘s1zﬁaammu'lﬂﬁ'l‘uﬁniﬂsumm%q’a’ﬂq(mmm‘n)

(3061 Class Cancel 921 Attribute of 1 #2 Ao remark flszinndoyaifiu string uaes
Method i’)tj 1 Method fl® save fiuA1 boolean NGV 1Ay Class Cancel Inherite 910 Class

Transaction



<=PD=>=
Transaction

-tranMo: String
-tranDate: String

2<PDe=>=
Cancel

-remark: String

+save(). boolean

NN 3.20 UarA3 72061149 Diagram

waaduTulsunsunmemn s
public class Cancel extends Transaction {
private String remark;
public Cancel() {
super();
}
public String get_remark() {
return remark;
}
public void set_remark(String value) {
remark = value;

}

public boolean save() {

}

} //end class Cancel

29
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Phase 5 : Maintenance

145 Maintenance ViuozihIdazaanns sndetaudiimsnldomnlasTase
319994 Class Cancel fvzdhmsnlaoualasuay Implement Class Fwmiintu Class U
fifvadeshisuiudewfounlag
veiuAUA Phase 1 1 89 Phase 7 5 mianseiiazesnuuiFeiages 19inTeeilofiil
dnuaizReiufiedndais Object uoanotatiu object shiliflofimsn/Asuuaud s
410 A2AINABMITAMS MITINBATENTIN Phase NTINAIBA Phase nitevzliiiidosamsi
8148404 Object nilouriu uazil Object-Oriented Case tool TuAYUMIT TS IAZOEN
UULIFIIAQOOANAIUAY 13U Rose from Rational, Pladigm plus from Platinum, Object System
from CRC, MetaCASE 11Uy ﬁ'mfu‘i%mﬁmswﬁuazaﬂmmmzuu@ﬁwq'ﬁui‘lu?%msﬁ

e lsuaztinua Tiung



UNT 4

Pamnmsnlasunasiiszyd (dentifier Problem)

4.1 Object Identifier (OID)

ﬁaszué(ldentiﬁer) @il lumssumn Object usaz Object 39 ﬁ1ﬁaszu§ﬁm
{u Unique whihu Ao llausafiaefieiiaidusn 14 usaz Object 923 ID veAuAin1ef 151
{5un91 Object Identifier M3® OID Fuduftszuuazadralif G uathe Object azs OID
FeehinRouilas uazes lufimsi o Alfudanadalmidadi object fusegnay

3
faludafau

4.2 tywineanudaszyys

TussuugnudoyaiBeduiusazld Unique key #3oSund Identifier key Hiunalnfi

A ~ Qs o 1 4 y

14 lumssdedoyan Famsld 1dentifier key vosgmudoyadeduinsiilymein o Aedl

4.2.1 Modifying Identifier Key

i o Y a o o d [} {
nsilasulasudludaseyd lugdeyadaduiug livenldiinsn/ay
uthaaudly Tdentifier Key %30 Identify key llannsodimsilfouuawdlv]] iesninsy
° a 1 o ] 1 3 £ 4 A 4 '
wldRailamias o sndreinru ssuuauudaniield Fefheilu Identify key e 1dssyh
@ o iy X = L3 Ve P d'l v A (]
winamaulahauegisla asumeusinyaouu Temeilviimsulasuierhy devzds
a 1 4 o y 3 'y p s A 4
naldifannu ludeiliosueadassys (Discontinuity Identity) Bnvialieimsnlaguuilag
Identify key #9na198030M51¥ Referential Integrity iWoguanugnAvsvesdoyandnii
#0(Consistency) na1afie lefims/avuiilag Identify key lussuugmideyadeduiug
' . & a

FoafingAiunun2ugnABsunit Referential Integrity Rule #eiiluszuugudoyaid
o o & 4 1< o & o 1 A a o A
FuWufununn Product ogud uaddutluGeaniniuguaualdnn wu  dislimsulasuye

[] 1 4 E 4 3 ] 3
the deamuud ludoyavesminnuiieglutheiu q 8nvisdeyadu q l¥rerhslumsdds
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4.2.2 Noununiformity

fio M3#i Identifier key ﬁacjﬁhammﬁ'uﬁ;ﬂuum’fagaﬁvinﬁ'u ﬂtymf‘ii‘luﬂmmﬁ
(den 1dentify key W9 MNMsNiTvTavosdoyafidrafu By u3t n 14 seminenadud
[UY(NUMERIC TYPE) usvuiin v 14ifusnus(STRING TYPE) iiiefesmsezsanusim n
wazuSan v duuuSin@oiu swdeilymmsszysiaveaninnuiiosnn 14 Identify
key AU Type fiu

u Object fgaieuia oD Fuflu Unique weilifsgudeiimiousuyn 4
Object iffosnnszuvsziiuimathe o fiawn nanfeluszuugmdeyadaduiuifoon
wnnunusmuncdis dentify key Suanies fofummunsaszeoniunidiidnyasediels
A8 Fedrdeonuuummsoonuuuld Identify key #efudiRI0t1983dY SozliiAe
dgymidsnan

4.2.3. Unnatural Join

Wuilgmififasnms Join ¥84 Table fomsdrefadoyaiiegiemsaiu ussuy
gudoynifeduiutoz1453ms Join iedsdoymiunlddms Jon 1y ddoyaiisuau

wnvzvh IR 1 amenswernsunluns Join Table fu Wy

Employee relation
Officer(Name, Age, Address, Salary, DeptName)
Department relation
Department(Name, Budget, Location ,... )
iiiots18eens List iw‘?;ﬂwﬂ'mmnﬂﬂuw‘%'auv‘;"qﬁn1uﬁﬁﬁ1mu vy sqL 14
ol .
SELECT Officer.Name, Department.Location
FROM Officer, Department

WHERE Officer.DeptName = Department.Name

U 1 1 Q’ 4 - & o
nndresnduuuaadliiiui faiideamsesnsiueds q Astewminauuazaany
{ o & o . . a v o ° i 1
e $9910m357 Normalization wesszuugmdeyaiBeduniug sz lidoyaiiogarenn
sngniriane licunsadamsdudeyalumsedu q 18 niendn1dh Lieyadlismua

@ w . . 4 . P
9AN13NU Tuple, Relation Y EL) Complex Object Type DY ] Y84 Attribute 8 nnmsis 1dms
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Normalization fussuugmdeyaiFaduiug edansiuilymins Insert, Delete 1ag Update
o ' . ° a =] ' . P
n5efiFund1 Anamalize 92vi gy Semantic fidouszning Object Tugmidoyalyl dalu

a o W . U & 4 . ‘i
ruugudoyaBeduiug 1814 Foreign key 11959y SQL e 1#01mumy Semantic ngey
= & v a o o ¢ 9 a o @ Jd o

@olduny Felunisldszvugudeyadaduiug uazluszuugwmdeyadiduiusmsiey

o379 Complex Object 92ABI514 Relation 110131 1 Relation 4111015 Join f (iefisz iR
& o '

Complex Object YUNT ¥NFAIDYIN Complex Object 1¥HU

. o A o ' & & v A o 1 oA
Ob_]eCt ﬂﬂQWUﬂsﬂuﬂ‘Yl’N'luiu‘Hu’wsﬂuﬂuﬂ %Q%xﬂmﬂizﬂﬂ‘uﬁﬁv PO AUNUI NU

v o & wa o = { '3 o (] y
@wow YszFamsiem Fludsefdamshaudsznevdas v wanu lusedeiigly
szuvgudeyadsduiutesdoaatiaihy 2 mseldus
Employee relation
Officer(Name, Position, Salary)
Profile relation
Profile(Year, Product, OfficeName)
9y (] v 1 4
v2iiu 189192091913 Join 109 2 Relation iofiazyimaguss Rvesminaunl
o & a o a Y
dludals Gedrilgmitedudounniecteld Relation wnmulaiae
[ t 4 ] ]

Tymmsnlaounlasszygiuilyminldnmatanszuuwu@eiiynuides

a a 9/ a v o o . & o o
nnMsiasTvutuuiavzldnsesnuuu luGenuduius( Relation ) Helinrssafude

] y
yaludnuaizusansn(Table) Taoiluuday Table Suiludosiiiaseyi(dentifier) niow
! o é oy y, 1 4
FunAdnan(Primary Key) #99101i6 Primary key fifie dhuiansossydoyalums
4 4 Vo o h P a -J ' 1 y
Fasrtiogdoe lid1iu(Unique) mMsszuviideaimsn/asuuilasi Primary key 1 wwiltlym
' A y - o dy o ] ) o []
at191n 1UIT09M15 Update oya lusnidduiiszvesndretnailunsdl q 1 uazeevimsii
a a o o [ W ) 1 o

uwnuRaFeiagnlszgnalumsianmsduilyvuiiunsal ligusu

- 03difl 1 : memindnnge ww A fisfadssiwa 41067111 Mdednuegaae
- 4 g ;
Itanssueneas 1ud 2541 woll 2542 urw A FoamsfiesBounaiziiGou Hunaemn Tulad

o o/ d 4 =
asaumaunuy W A eslisdminAosnlaoulhidu 42067111 dus1l¥szuuiishasa
v o o =1 1 < 9/ [] 4
duus wxitu1dd dosdins Add deyavesuns A ¥l lugdoyalng
] ] ] y ]

aufuinfnmauduineiidssReguds fvdnlfowdasfisassyd luiidie swmin
fnu
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- 036i#i 2 : ww B HlseT@msenan 109 well 71 11 wie B wlaeudedhs we ¢
wnu diedesnisezquseiaveany ¢ foundal 5 1 mavhandegnideyadediniug o

3

) A - Qr a’
Tirunsodum1desdiilvFe du Primary key Tuszyngndoyadoduniug)

4.3 M31UAAYLI Object-Oriented 115 lumandtlaym

nnAauTAYes Object-Oriented At I&na11nd198 111891 Object-Oriented 3
AaIeutA OID(Object Identifier) Feluusiaz Object & OID sy Unique tazeg lufinmsi
oID funduin1§dr8nTaid Object 14 omifusrgaveenilidafian
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¥
Employee Aail
Employee
Name : String
Position : String Profile
Salary : Numeric Year : String
Age : integer Job : String
Profile

AN 4.1 4TS Object Employee az Object Profile
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Name Name Name Name

Price EffectDate Address Discount

Available Tel ' BeginDate
Product Frodug) ~ EndDate
DiscountRate Custerme
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' o X
M 4.2 uaAq Class YOIMITIFB AU

9267118318 3 Object 181 Product, Order uag DiscountRate 5 waLEIAGIH

1. Product iffudieyavesFudiifiludnilsenouday Sodus(Name) 5197(Price) oz
ﬁuf’fufuﬁagi‘lu%’mn%’m’mmué"a(Available) #AE1M I UAA(DiscountRate)

2. Order Hhudoyavessons@udiignirdedorlssnouda FosrwnsdedoName)

3 ¥
[ o A

’mﬁﬁﬁﬂ%t‘l(EffectDate) uazd uﬁ"lﬁﬁ'Q(Product) uazqﬁﬁﬁﬁ' 3(Customer)
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3. DiscountRate iudoyasimsmsansian Uszneudan $o310013(Name) Sns1du
. L d
aA(Discount) FUITUAUTIINI(BeginDate) 1Az FuAUGATIVN1S(EndDate)
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Inannisaail

Order
Name : 24400
Customer : David
Product

: Cola Can

: Battery

: Sony CVD

mwﬁ 4.3 itam Class Order

4 g o & a o o . ' .
NN HNAIYe David Adedefu 3 eon daildndn15udainsdreil Object

) } 4
du 9214 OID fail

OID:3 OID:4 OID:5

Product Product Product

Name : cola Name : Battery Name : Sony CVD
Price : 13.00 Price : 4000.00 Price : 9000.00
Discount : Hot Sale Discount : Discount : Hot Sale

; O X
PN 4.4 HAAIM ST IFOAUAIVDS David
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Discount : 0.15
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Customer: 7
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uuzihszupgudoyaifaing CACHE

CACHE i ssvugnidoyaiFeiagiivannlay u5im InterSystems Corporation 111/
y

1999 Tﬂouusxmmuﬂmua'nmmmsmsumsmamnmmq'lmmuﬂs‘vfmﬁmw anviall

anudwlumsiann

5.1 nuzihszuug eyl aing CACHE Yudu
CACHE finmuaimnsalumssessunisiamldvainnate Platform vialy

3y
AU Operating System L@z Hardware § 1491001519641

Compaq Tru64 UNIX 4.0F and 5.0

Alpha computers

(Digital UNIX)

Digital OpenVMS 7.1 and 7.2 Alpha computers

DG/UX 4.2 AVIiON (Intel) computers
HP/UX 11.0 Hewlett-Packard computers
IBM AlX 432,433 IBM PowerPC computers
IBM AIX 4.3.2 IBM RS/6000 computers

Red Hat Linux 6.1

Intel-based computers

SCO UNIX 5.0, 5.02, 5.0.4, and 5.0.5

Intel-based computers

SCO UnixWare 7.1

Intel-based computers

Sun Solaris 2.7

Intel-based and SPARC-based computers

Windows NT 4.0 (with Service Pack 4, 5,

Intel-based and Alpha-based computers

6, or 6A)
Windows 2000 Intel-based computers
Windows 95 and 98 Intel-based computers
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5.2 Component A4 °|'lu CACHE
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Tud1 CACHE 1o99g1lsznoudodaudis o utaiy Component A14 A1

1. CACHE Configuration: ﬁmﬁ1ﬁ1umsmm1ni‘i’ﬂmsmsﬁnmumszuugmi’fega
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=}

Feemnsodauriimssanaiiu Section Fusramnsadmuaan 9 18 fa
- SQL section - SQL system-wide settings
- License section -WAN (Wide-area Network) License Allocation
- General section -f1HUATMIUMIOB) luAOUSUAY UAZAMUANAT9Z Time out
- Process section - mmsmﬁnmhuﬂnwﬁ'lé'ﬁa 16 MB #1® Process

- ViewPoint section - §401jan151)5212aMAv84 Server

]
P

- Network section - DTM collation, (31814150011 UA DTM-NetBIOS Server Lﬁ‘amz
19 DT™M Compatible Collation type for DTM globals

- Journal section — mmmﬁmuﬂi’im'm‘iufiauv“i%zv’hnmﬂﬁuf'ﬂ’faﬁﬂwmﬂwiwq
(Error) 89N91052UY

- Miscellaneous section - 'ﬁmﬁﬁ‘muﬂﬁ 4914 Log File L‘ﬁﬂi‘lﬂumfi Rollback

Cdch_“Conﬁguralion Manager - i

| Mamespaces | Databases| Network [348Vanged] =

o] icancaiia]) i HeE |

WA 5.1 CACHE Configuration
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2. Control Panel : 52N0UAIY Section A19 9 ﬁ'a'f:

- The Namespaces section - 13159 1715191150 u Namespaces

- The Local Databases section — 1/52n91A28 Delete optlon S’JNVN Llﬂﬂﬂt’JmMiIﬂ
Lt’ﬁu‘lﬂ’lﬂ’liﬁi'J‘i]’dﬂ’Uﬂ')'lllQﬂﬂﬂ\i‘U'ﬂQ‘UﬂUﬁ(Integrlty Check)

- Print Section - #2UYDIMTAUN

- dunuaasdoyanie q veamsilszuiana

: Cach; ontrol Panél - (@

i pplication Errors
{8 Namespaces ODBC Errors

& Local Databases &3 Console Log
Security i
| Joumaling
{2 Shadowing
@ Database Server
‘ “{E0 Shadow Server
; []—J@ Backup
(2] Database List
D @ Tasks

N7 5.2 Control Panel

3. CACHE Explorer : anyaiga1a o &ail

- lus2Ay Routines: mmsn“?i11zw‘i1msﬁ'u'n11m:v’i'mmmuﬁ(Find/Replace) uag M
M3 Compile functionality 18 trifoufuauamIsalumsiisgfmun Mode voq Language
AL MIUAAITIUIU n UTTNAUTH

- Tuszdy Globals — aunsafivzimsdumuaziind1Raiiousums cut-and-paste
operations 1u the Global Viewer

- Tuszay Classes - ’(T'liJ'liﬂﬁ”lﬂ'liﬁﬁJWalﬁ
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i Cach Explorer - @

& %svs
& sAMPLES
& UsER

9 5.3 CACHE Explorer

4. CACHE Studio 192 Object Architecture : (fiuinsosflef ¥ ludunoumsoonuuy
1Fadng 1annsoeeniuy lasBamdnyes UML A9eonuul Class Diagram 1Agis1811150
331) Property #Ag Method 404 Object 31 lu/faamunsoad1s Query fivziSongdoyasingm
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Tools TuM31WU ObjectScript H15192 Lty luanisoil Taseziinthoedail
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[localtcp/SAMPLES /CacheCa

CacheCafeOnline

SET OrderID=$get(%KEY("ORDERID'"),-1)
D0 EIKEY(""REQ"")
QuUIT

ShowMenu
&HTHLS <HTHL> <HEAD>

<SCRIPT LANGUAGE=""JavaScript ">

function SendRequest(Req) ¢
parent .0Order .location =
"http://127.08.08.1/scripts/mgumns32
+ "&ORDERID=""_+ parent.0Order.doc

¥

</SCRIPT>

</HERD>
<BODY> <BASEFONT

ase 2 - Cach_ Object Architect

PN 5.5 Object Architecture
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5. CACHE SQL Manager
6. CACHE ObjectScript
Y
awv A 1 &
Tagluaiseiiee wlumsldanluduees CACHE Architecture @914 lunisataa

Class 1ludung) ¢ linaadeludmdu q

5.3 msannszuunulagly CACHE
TudwfissrieuemsiannszuyTayld CACHE unsesilelumsiann wuide

TUAUNIIWAUI Application ﬁ'm"lnnjc?wzﬂszﬂauﬁaudamha 9 &ait

- Data - dUv0Id0Y0

- Logic - #21Y04 Business Rule

- User Interface - ﬁiuﬁaﬂﬁiﬂﬁum%

- Output - Fauesdoyadi lAnmdsnniumsyszuianauds

CACHE ldndnmsianugeinglaveziiie Data 1oz Logic 3samiuiily Object
Tavaziinsf1mua Property il11d211409 Data ay A1vua Method iiludmves Logic ifu'13

T Class TawidiovhmsulSsufeususzougdoyani 9 llgannseatiailumsaliou
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We Tadatl
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&

Column Fsdeuiudoyaetusssum uaziiy Single-valued

data types

- Caché amnsanivdnyuzvesdeyaliamnsosesiums

° Y J a a (3 vel

Mo dasavu Tasansanzinudnuazuuy Inifieg

a 4 y & 4 '

(WY Object Miie 9 191 131UD Object nila1d n3ofiuni

Complex Object

Collections Extra Tables - Caché - ugazswMIasaNlszneudlovay 9
Item 18 Taonsld Collection
- Relational database 131A99%11115111/9 Table 4&2%11015 Join

A 4 o o .
Table INONZT0ITUNMITHI9UULY Complex Object ‘I8

Methods Loose Logic - TuszvugmideyaFaduius hifiduvesmsimun Logic

1919 5.2 wanams13euney CACHENY Traditional
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Access

5.4 FuneumianNszuUNUIAY CACHE
Funoulumsiannszunlasld CACHE 15U N1513098) Class Diagram #00
uuuAound Fusiamnsaies1d Rational Rose uindosdiotaelumseenuun’ld nas
1075114 Object Model fiopniuunda G19ehmsadissz i Tnofituaeudede Ui
ﬁl Starting CACHE : ¥191113 Start CACHE Ta#m13 Click 421 1} Menu Bar 194

Window #1901 1W 18111115 Start CACHE Engine

NN 5.6 M3 Start CACHE

£
N

' v v
YU 2 Object Architecture: ¥&31M5 U CACHE 1&2 YuaouaAoN 151929105

@314 Class Tau14 Object Architecture Taeviaugilnm
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Stal ertatier [{sedat it dis]|

MNN 5.7 mﬂ‘l’ﬁq' Object Architecture

E4 ' [
Uil 3 Connect Archicture : M9 1NTIS U1 Object Architecture 11329215 10gNIN
@ ' o @ > v { A
vorenn Humsldisufieninngyims Connect AU Caché dictionary located 7iladaisT
] ' v ¥ ‘
annsafmuaed1d1non155zy) IP Address ¥99n3037151A03MI59% Connect luiitisudon

& &~ =
architecture Connect 58 SAMPLES %43 Location agmﬂ‘s’awmss MUBI(IP Address : 127.0.0.1)

mwﬁ 5.8 Architecture Connect

v 1 '
Tuii 4 M3AFN Class : WAWINTITI Connect 191g] Object Architecture 1&291/5101)
nrveRInIwn
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PN 5.9 Object Architecture

nnnmIdeInIsTiezadie Class Tmai w'l&laems Click fivaneiay 2 91n
E4
tufveidhgnsadhe Class Tay CACHE 92l Wizard dludavaesmasaaazainiums

v 9
a1 i 1e 18910 Taeveiliuneudousai

1.1 /Y UAYD Class

{ Information about the food items on our rstaranl:'
| menu,

NN 5.10 MIMBUAYS Class 1az Describtion
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1.2 AMMUA¥LAYDY Class

NN 5.11 MAUAYTHAVDS Class

msfmuaviaues Class i laiiu 4 1ssinmn fail

1. Persistent — 414 Object ﬁrﬂuﬁﬂsz "lﬁifuﬁu Object 1a 2

2. Embeddable — 111 Object i liaunsnegetislanmeon’ld fo dwlszneveglu
Object iy

3. Registered — 11U Object ﬁ'himmsmﬁn“lugmi’faga'lﬁ il object 714 ums
Support msv‘imuﬁyuﬁugmmm Object du 9

4. Datatype — 920¢11311UUYD4 Literal Value

5. Derived — 11y Object‘?i Inherit 471910 SuperClass

g U 4 . A ' -1
Tudede ilumsadns Class ¥0 Fooditem Tawiiiu Persistent iilonnethaadandne
E4 3
T&wadaniw viminezitunsada Property iudunsude'lyl
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Foodltem

2N 5.12 Class Nad1uaSouda

v v 1 9
N S M3adIe Property : MAaINTIEIRASN Class 17 Tudelionsfmue
i F: NI .
Property 1Mf1) Class Mis1erd1a Taemnnmdnanuile Click # New Property udrezidhg
Wizard N150519 Property fa0W

AN 5.13 M3a$14 Property
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mnmwﬁ 5.8 Humsad1a Property Taufmua Property Name tazfMuaviinues
Property uu 1Ay CACHE ii91iave4 Property mmmmsmmmsmam"lﬁ'tmunﬂﬂi.,mn
wenMidalid ey Collection Fusrausadonldh Property uuq weilanduuuulads

2N

Single Value

Array

Binary Stream
Character Stream
List

Single Value

Pasannan -

2NN 5.14 ¥HAUBY Collection

v ¥
UINMINHITUNANTOMNNUATNBULYDY Characteristic 100na20 Laziiiosuasenly
i Tab ¥0 Parameter i1 unsafimua s 18 @usnnniiqaaMaxvar) swlesiiqe

(MINVAL) 290N

COLLATION
DISPLAYLIST
FORMAT
MAXVAL

MINVAL
SCALE
SELECTIVITY
VALUELIST

AN 5.15 MINKUA Parameter
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' ' ] 4 v
vnnmiumssmuasunniiqa mdifiga uazm Scale vonMINTT IO 0z

' v
MY UARUTUAY (Initial Value) 18 Taovi1 18ean 1w dail

Froperty 'Foodltem.dya able’

g |

IR Em.
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f il,!%!_lm;

,
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|

MNN 5.16 MIMHUANUINAK

D.

v ]
YU 6 M3 Compile Class : vasnnTua1 IdadraunzfimuanAn 9 ¥09 Property

e

. / £ ] '
Y04 Class Mianuamuniiat ldeonuuu13uda 15198d0311ms Compile Class 1 « iiefioy

W19y danmw

Compile Class

Available

FoodName %String
Price Z%Float(SCALE=2,MAXVAL="100.00

7NN 5.17 Class FoodItem Na319ia3ouds
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Weis1d Class mwiideamsuds oeiin1s Compile Taenit Mouse 11/ Click 7

v 4
“Compile Class” #4990 11Ty Idwadail

Including classes ...
Building dependencies ...
Compiling class FoodItem
Compiling table FoodItem ...

Compiling routine ooFeocodItemRl ... done.
Creating descriptor for class FoodItem ...

2NN 5.18 Compile Class

9 v 14 1 '
YU 7 M55 Query 1IDIAY : NAI M1 188319 Class 137 ansofiez e

CACHE lumser313 Query 18 Tagnti Mouse ‘11 Click #1 “New Query” §anm

. £ Local - Caché Object Architect

Available *%Boolean

FoodName %String
Price %Float(SCALE =2,MAXVAL="100.00

0N 5.19 M5a519 Query

v
- @ e

Ed
CACHE 923 Wizard Tunsa$13 Query Tavaglivunougail
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Query Definition "allltems'

~ SELECT  ID, FoodName
- FROM FoodIten

s

AN 5.22 SQL Nld01n Wizard

v ' v E 4
Woai1e Query tofwdy Hideansfiosldan Query adiniu 19doins

1 v 7l
Compile Class Tnudnassnmduaoun ldnauudidhady
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VB VB

Factory Factory

Caché Caché | | Caché

Server Seryer Server

Database

NN 5.23 M3N914Y89 CACHE FACTORY

Taoiluaeuusnly VB 9z/ims Declare FactoryObject N1oY mmfmzﬁmﬁizqfh
¥ FactoryObject i1 Connect 11 Location 1 Server 1 doamnsarmsioudes1dud
dlefins a$1e av uipfinsudlunlAnuilasdeyafidouves VB nie Factory Object 91
nsAnAefiy CACHE Server #1#1 CACHE Server 98911013 Update gudoyaliidan méhadu
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¥90I9619M5 Statement Y94 VB 1um13 1% Factory aziiswazidoalunianuin

5.6 MIveNUUUIFIINglaal¥ 113U Rational Rose

E4
@

Tuani3ivil 1diden1dinosiionivaelumsesniuuiBengiie Rational Rose
¥BIUTHN Rational Software Fu51811N507921997U3901fU CACHE tae Application U 9
1nne’ld Tuduiiizaifanis1$nuvos Rational Rose wedavdifteril19lunsoen
UV Class uagi Class 718119y CACHE 18ias Taoiamsaudy CACHE i 3 dau
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¢ Rational Rose - (untitled) - [Class Diagram: Logical View / Main]

{9 Deployment View

@ Model Properties

=% Associations
23 Logical View
Component View

i
(P Deployment View
&8

Model Properties

Person

ame : String
& Salary : Currency
ostion : String
& Status : String
&BirthDate : Date
rade : Grade
&Profile : Profile

Import Classes from Cache

Grade

Profile

& Year : Date
&pGrade : String
&pTeamGrade : String

Name : String
& Salary : Currency
& Postion : String
EffectDate : Date
&plnvaildDate : Date

MNN 5.25 AIveNIN300NIUUY Class 1ng Ration Rose
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@ufi 1 : Export Class to CACHE — 15115111 Class fioenuuuiafaiondooudrnn
Rational Rose 11 Compile lu CACHE welduesald Tatidon Tools = CACHE =
v
Export Class to CACHE 921510 v1hvedsil

= Expoit Classes from Rose to Cache

N1 5.26 UTAIM AN IV Export Class 1a

o’: o { 4 < @
VINUUIIIINS Generate Class Misudon iaidTwdanzilsngianin

B = w Expost Classes lmm Hése to Cache
iBlock Text 884
New Class Created

Existing Class Replaced
New Class Created

MW 5.27 M3 Export to CACHE ta5oaruysol
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il 2 : Import From CACHE ({un5i1 Class 910 CACHE wmamslugaliuy
Diagramite [ udufuiidor lumsesnuuuszuu'ld fanm

= Impost Clas

from Cache to Bose

FoodCategory
Foodlitem
Cirder

Orderltem

M 5.28 HaAIN3 Import From CACHE

21NN 9% 1A Diagram ¥4 Class 11131 Import AN

&> Rational Hose - modell.mdl - [Class Diagram: Logical View 7 Main]

modell
Use Case View
-4 £ Main
% Associations il FoodCategory ﬁ‘; ; Fooditem
Logical View ; 2 r . Available : %Boolean = 1
Component View = oCategoryName : %Smng g :FoodName : %String
Deplogment View | oCategorySequence : %Intet+Category oPrice : %Float

@8 Model Properties 1

0.1 tHtem

Order
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