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ABSTRACT

Nowadays, most DBMS has capability to support Object Relational Database but this
feature is not used widely. Therefore, studying the data store structure and data searching of
Object Relational Database for Oracle8i is raised to be the issue of this project. So that Object
Relational Database is applied to the peripheral and stationary control system of Business
computer faculty in Rajamangala Institute of Technology North Bangkok Campus in order to use

this capability of DBMS efficiency.
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& A o o a A . ' " A " w
R Husevesdiadu uazil A, ..., A, HuFeves Attribute HADZHITUANUUANANNY
L4 . . " & v ] o
undiag Attribute A, 9231A1990 Domain 484 Di 34 D,, ..., Dn 9 hiflanuuandiu
2.4.2 7M1 SQLI2
g0 s ldlunsiioTnseadegdeyaddiniug uazBunlddeyaiibuegiy
3 A o o
gm«uanamauwuﬁ
243 qmﬁumwmﬂmm Relation
|. ufazFesved Relation 92155 YoyaINYA 1 suinvhu
2. lifiarwddeulu Tuple
[] ¥
3. 184 Attribute 92#890¢ 1UUBLIVAYE Domain Aitmua lidm Ty Atibute 1ue
s = [
4. Tuple 3¢ hilin1350dAL
A s L) °o_ v
5. Atribute 93 1Ulin3iTeed1AY
2.4.4 g Vo1/3AY (Integrity Rules)

L4

Y A Y o A ay Y Y 2 o Y
ﬂg]ﬂ]ﬂ'l.l\lﬂll f® ‘Uﬂﬂ']ﬂ'ﬂﬂl“ﬂdl‘lfﬂ'lﬂﬂilﬂ'l'mgﬂﬂﬂ\i‘llﬂ\?ﬂ'nﬁlﬂi;!ﬁ m%zﬁmnugm‘ua
19 Ya Y aAa ol a
ya'hilflideyandannnauniiuei
Y o v & qyY a ¥ -
ﬂ;]ﬂlﬂﬂJQﬂUlWﬂiﬂﬂlﬂHﬂﬂﬂ?TﬁQﬂﬂﬂq u2 g A8
1. ngdetfsfuves Entity (Entity Integrity Rules)

2. ﬂgnﬁ'ﬂmmmﬁmwmmmsé’wﬁq (Referential Integrity Rules)

2.5 g1udoyaiB 13ng (Object-Oriented Database)

gudoyaifeiag (Object-Oriented Database) fie mumauaw"lﬂmaﬁmsimms-uaua
Fe¥aguesnnTsunsudeiagmaaufumuEunaoding mmgmmana Taomsueaiia
e fisreuloduing qsﬂmma.,mqmvuqmﬁuumsamﬁms‘ummnuuq iagSngiifinu

ﬁummnaunmsgn'nueg‘lu Class oy



2.5.1 ummmﬁﬂﬁug1umaaunu§mm%’aqaﬁﬁnq
2.5.1.1 29UISNA (Object)

4o yredansethidssaeuiinld duiald wieddnld nieflan flaunsa
uansdnuaenieguauialaq 14 TasdnyuzmaniuiiuguauiAnmevewdazeeudnd
Fannsonduuaudlyidnasansaegesuiinduealaseadie Object udazA9zgMin
1UANA91N Object AIDUAIY OID (Object Identity) &A1 OID sflusiiszuadreiutd
fiu Object Tngda Iua

Object uuﬂi’{wq il Entity u Entity-Relationship Model oA Ob_]ect-Orlented
i 59unRnvesms Encapsulate Tngsandeiaiag Code fidaiuffiy Object v éhlueg
o1y Object uazmmﬂmﬁaminui‘vmw Object 138813581319 Object fTUsTULILAN
Ao fI&2Y Message R4V Interface 531314 Object aZssULYAHMUATALAGHYES Method
2.5.1.2 aaa (Classes)

wuaRaluiseaves Class s 1nanms sl Object MAW? Object ﬁﬁﬂmﬁuﬁﬁﬂﬁwq
fulu Database Taudrdeimileusuiufe mansuauBIRe Message 102 i Method Rt?
i ua'"ﬁ Attribute 119¥0i@877U Object vhqq mdr‘f':%zgﬂ%ﬂa:flwﬁmﬁmﬁu szl
autiARugmieuiu 0B unmsanguiTiA Class wagaziEon Object 31 Instance 1
Class  Taoft Instance sziiudauuesves Class uazgnifivegludauvesgudoya Fuiude

yane9) Fishudatinua Class wgaidde uazaonear1un1diag Instance A Class

Class Name Employee

Attribute:
AttributeName_1: data type

AttributeName_N: data type

Attribute:
Name: CHAR(30)
Surname: CHAR(45)

Salary: INT
Operation: Operation:
OperationName_1() AddName()
AddSurname()
OperationName_n() ModifySalary()
() (v.)

91/ft 2.3 (n) uwunMuERLEN52NBUYEA Class (1) AI0EN Class Employee




2.5.1.3 uenN3129 (Attributes)

fie fvesdeyaiiiudauticuensiwaziBunves Object A9 fioglu Class
2.5.1.4 3MEOA (Method)

4o Operation 30R9NTTAIN T Object aunzarhlfifnin1d Method szgnimua
«T’Tuw‘i‘a’h’f'ﬁ’u Class
2.5.1.5 ANNFUNUE 3211719 Objects (Relationship)

e anuifnIdemsenuduiusszrang Object 2 §23401) 19 Object 2 ¥ TR
guwusifuigniu ude Object A Tnnmduiutitudrves Object B Sludu Fwuandr99n
Interaction IW51% Interaction wi’iumsﬂﬁﬁ’nﬁuﬁ'ﬁuﬁ%’aLi‘lumiﬂizﬁﬂﬂﬁxﬁﬂﬁ‘;’uszﬂin
Object 2 Fdhily e msadae maniReunala msle dudu doildidadufnssudng
4789 Object 11
2.5.1.6 Message

Ao m3dadoyafnAniusEnine Objects 1A Messages RAaiite Method 11 Object
Fanila dedfoyalilfadn Method 1148 Object Wila
2.5.2 AuauiiAveq Object-Oriented
2.5.2.1 Abstraction

o o

fin msumummﬁﬂ‘fitjwmcﬁucff’au“lﬁ’ﬁyu ﬂ%ﬂﬂiﬂllﬁ:%ﬂﬂﬂ%ﬂiﬂﬂ‘l’f Object Balu
Object 9352110 I9BYA LagmahanmieRvnssufinuateet3defudediudumuyes
Object 1fu
n3fTHn Abstraction s lmitudeans Object vl tagdm3y Object fignaa
Suideamsimunguainifuas message fazAaneifordeety Object vhiq
Abstraction #1iesniilu 4 pszUIUMsYRYY B
I, Classification Abstraction (unsz1umsii1§ifteuunszinn (Classify) Object A149
ﬁa;ﬂunsawmé«ﬁmauh uazlduuafafiy Object AN maniu WelWlddy
Class ﬁfugm
2. Aggregation Abstraction A n3E1IUMsTiNe1 Class ﬁ{ugmmifmﬁu n3e1senou
fu ioldiAasiy Class #ilngjtu wieFudouiu Tao Class Augnifuldien

Classification Abstraction
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]
AA o

3. Generalization Abstraction A0 AszuaMMsluMIt Class filldnuazinilounso
aduAdaiu w%’aﬁﬂmﬁuﬁﬁmhﬂﬂathwﬁﬁ’mﬁu (General) 1ndanuaany iy
Class @078y @IUnILUIUMSEBUNGLYBY Generalization Abstraction (315UN1
specialization &9 Specialization fin MsavUMAWIIU Class wile Yuaunso
Sl Class 0215140
4. Association Abstraction fi® nseuaums lumsadanuduRuFsznd Class A9
Problem Domain fis1au1e Aoaamduiusi hiswnsaeTuiw1ddau Aggregation
2.5.2.2 Encapsulation
a0 msdnfleaTassaedeyafuismamhaniiduides wiernasunenedunh
arwaunsalumsseudeyaninszuuneen (nformation Hiding) 1aun1ssan Attribute
a2 Method U83 Object WMTBYIIMAY LaSN AT Object BuaENDY Attribute VoS
Object 14 dar 1 Interface VDI Object ﬁlﬁﬂ‘l’ﬁﬁ' 1Ay Interface U84 Object ﬂi%ﬂﬂﬂ‘lﬂﬁ’hﬂ
AGUYUBI Method &ae1375019184 Object yuq 14
2.5.2.3 Polymorphism
do msfh Class wikiq ensaulsnlAoulldnagiliu ?iyueg:ﬁ'nﬁmwmm’{eu
wisamumseiluvaiiu A3 08 nBY1aMiIUed Polymorphism NAD @mIfmMuA
Mgt I ldsudaduiums wieududiledduldGends nisii Overloading fie M5
Bonldfeiumdemsuiumadu i oS netanilald
Polymorphism Wiitean 1Al 2 dnvus Ae
1. %29 Compile Time N3RS VABUFIIA Object Y89 Method ﬁgm‘s’aﬂmﬁmu sk
mswSoudeyausediisuiiu ssviwug Compile Tsunsu msRadudes 14
Method ‘lﬂi‘fue;jﬁnﬂmauﬁﬁvmwmﬁma{w Method 111
2 479 Rum Time MynsIvaeuaziwasdi llsunsumdvinu sshmsdaduladen
Method 1n Method 1ila Aifidednfuluudaz Class nidam
2.5.2.4 Inheritance
fio MyduneaguanliA@1g 910 Class wite 10 Class nsdi1dez1d5umsde
naﬂﬂmﬁuﬁﬁﬁyq Attribute 1182 Method 311910 Class 1A% 49zl Attribute ¥38 Method i

Ll J = 1 L
Fud8nen Class Ay 1aoSon Class AutiuyIn Super Class (360 Class 112i31 Sub Class

1 4
J

Tauisonduiusuuyiii is-a-relationship
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1. Class U182 Instance MIVUIBANYBY Class 91 uaUB IAUNGUYDY Instance Rilfn
autiadaty Wufe ANuFuRUT Super Class t1ag Sub Class 93gMinausBENIN
TRgHIUNN Instance

P L .
2. Attributes %4 Sub Class 92 dUNOA Attribute A9 910 Super Class Taoasa Yiufie o3l
. ] 1 ‘l“
asifaouniiasla #i Super Class &7 Sub Class 92 185un1stiy Attribute Wi Tng
u’/l 4 o w LY. 3 3 . & o w A
A3q Tade dedifa uazanuduRusag moluudaz Atribute Fsdodiiah Sub
o/ Q’I’ L & o U Q’l’
Class 47Ty e19sziduifissdaunilaves Super Class 30 ldumsmoneaniv
4 2,
MUA FI9L3INAA Default Value A0

3. Relationships M3funeaguauianuduiuiznludiuvesye siavesnnu
o oo ¢ 9 o o 8 o o da A 9} [y A
Fuiug dadiianiee uazauFuRUENNYIY0AY Class BUY

) < 2 .Y ¥

4. Operations 12gnduNBATAY Sub Class ¥4 Sub Class A3 04N Operation 141 11/1d

[ aa o (]
TausaT117A uaz Operation Y84 Sub Class A0l UV IWYDI Super Class 1A

Inheritance 11114 181504 2 tuv fie

p—

Single Inheritance fi® Sub Class N3 Super Class oY 16
Y

. 3 2 \ L
2. Multiple Inheritance f19 Sub Class Y14 Inherit 1910 Super Class 4101731 1 A3
A ' A '
NnMm13 nIvAau CD Inad n35031a4 VvCD
NMITUN NMITOINIA 711115!?9 m?msdu CD
(n) v.)

11 2.4 n. yarnsguaNLiRA Inheritance UL Single Inheritance Y84 Object

¥, uerAIRUANTIA Inheritance 11111 Multi Inheritance Y89 Object

2.5.3 UJ3219Nv04 Attributes (18 Methods
v Y = Yy o 1 9/ & a e
ntiadenudn m‘lﬁgﬂnmJmsmawagamnizuumuuaﬂmsﬂuwuwammﬁnm

A ey y (3 a °
Information Hiding ¥89 Object-Oriented Fagmiermniatitos yldifanmsdwuniszianves
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Attribute 8% Method TfTianuuanarsiusen’ly Sarmuuanaaseiifunamuandaly
Sunnuansolumsidnd Attribute 11ag Method ATANNIONE 1A Visibility
s SuunUsANUee Attribute 1182 Method 94 Object 32 1% Visibility ifhunaiaily
msdmun Feemnsoduunesntiu 3 Uszian
I, Private fl® Attribute 4a% Method #i Wannsauauiiuldonnousn madeiie
asodiEe Atribute il 1dAe msifni Method i Object la it
Private Method 9:3713ie demunieluda Object i hicunsagniontd1dTav
ATIINNIOUBA
2 Protected A8 Attribute 1102 Method #i Wiansouesdiuldenmouen uadludaud
aunsadane i1 Inherited Class 18y
3. Public §8 Attribute Lag Method HianuisoveuiiulduazaunsaiFonlFldTavns

1NNYUBN

2.6 AuAnmesznigudeyalsfuiusiugudeyaitaing
1 Taseadbalumssafivdeyn gudoyadeduiudiilnssadrulumsdaiudoyaiiy
wuuasn 2 98 uagudeyameiaguslimaiudeyaiiudnumizyns Object i
1szneyltdruaaueadanls ravee Massage I8¢ method
2. muildlugnideya grudeyaideduniugez1d Relational Algebra lumsiSunfude

yafieglugudeya daugmdoymBeTagezld Persistent Programming Language
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(% v w d
grutdeyamaingduivus

3.1 gm%’eynﬁﬁﬂqfr’uﬁuﬁ (Object Relational Database)
nnunfidast1gsniugudeyaideduius (Relational Database) azgmidoymibs

5aq (Object-Oriented Database) 12 Tuumiisnenantigmdeyaideiagduius (Object-

Relational Database) Suifugmideyafiiimarineruuaniufaludecves Object-Oriented 1

a o o ¢

Y A A
HaurauiugdeyaIBeduius (Relational Database) (HOMUAMAWITONATY Object

o

ItfugudoyaBadunius

3.2 Nested Relations
9/ a o o o . o A & a
lugnudoyaiFeduitusaznd1ifaiesves Normal Form amsrmamssiioglugmu
Soyaideduiutezdeteglugyves Normal Form Tausudseiuii First Normal Form (INF)
v - v 1 [ Vv 0’: 9 o v
uAmsisezvendanudazmadu 1 NE 18 Sdedmuan “msialaq il INF
ﬂ’l’ 1 1 1 QU Q”I é {
hiu siifueylu Atribute nndavesms1nii deuilu Atomic Domain” Famsiis1nzuen
11 Domain 51 Atomic 14 #Bnves Domain deelimusauriwoneen’lylddnmse
c’: =] ta A Ay . 1
agiiu INF 3411/l Domain #1484 Domain 8
t { o 19 v A . [
uamsfiansradu INF feweellnSefiaely) w1z Application UNBENO199Z

4 v ' (% [ ' Y 1 v
denmumneldanidiond: Siimsitudeyaludnuasdungudoya dadredndmds

TITLE AUTHOR-LIST | PUBLISHER (NAME, BRANCH) | KEYWORD-LIST

Salesplan {Smith, Jones} (McGraw-Hill, New York) {profit, strategy}

Status report | {Jones, Frick} (Oxford, London) {profit, personnel}

3 { o 1 . i 1 .
U7 3.1 uamems iU 1ve9 Attribute 113 Atomic
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Nested Relation iihianiimdunlugmdeoyadeduiug Taogrudeyadaduiug
oyanalimvesdeyalu Atribute unawﬂﬂﬂﬂeuau‘lwnmmw"lu Atomic Fsfinarilif
Domain ﬂjaqmsnmmﬂu Atomic 'Hii)’t‘)‘lill.ﬂu Relation value Al & muummm Tuple ‘meJ'lil

sifuses Attribute YRS wazewaziiumvesmsnilsiifudenegludams
‘nﬁa °AB~1 Complex Object mu1ingnﬁ1nﬁuaﬂaﬂuﬂugﬂﬂm Tuple wﬁwm Nested Relation
5104 Tuple Milalu Nested Relation (Hhudoya 1 10 iegfianuduiusiuy 1 to 1

snedioya 1 gaf Object TuyuNBIYBY User View ypegrudoya

TITLE AUTHOR | PUBLISHER (NAME, BRANCH) KEYWORD
Sales plan Smith (McGraw-Hill, New York) profit
Sales plan Smith (McGraw-Hill, New York) strategy
Sales plan Jones (McGraw-Hill, New York) Profit
Sales plan Jones (McGraw-Hill, New York) Strategy

Status report Jones (Oxford, London) Profit
Status report Jones (Oxford, London) _ Personnel
Status report Frick (Oxford, London) Profit
Status report Frick (Oxford, London) Personnel

51t 3.2 uamamsneifudoyaneglugy INF

nndetumseiiudeyaniided i doyavosmisdte 1 idueeil
Attribute 810 Attribute 7 1 11 Atomic 15y
e AUTHOR-LIST ms1zvisile 1 au annsasiifudsldinnnd 1 au
e KEYWORD-LIST viiade 1 18 8199¢8 Keyword 18 110031 1 1
sremnserilimsudstsdunlfifumaalugndeyadeduius 1 udas
u 1923 Multivalued Dependency ﬂﬂfltj i 1aun
® TITLE —>> AUTHOR
® TITLE —»>> KEYWORD
® TITLE —>> PUBLISHER-NAME, PUBLISHER-BRANCH
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P 0 . . o 1 ]
2 15192484715 Normalization A131AIBH 1A MUY Taouaneemilua13 196089
< o
pon Tasmsnfnonesnivziilu 4NF
® Authors(TITLE, AUTHOR)
® Keywords(TITLE, KEYWORD)
® Books(TITLE, PUBLISHER-NAME,PUBLISHER-BRANCH)
k4 [] ]
LRI 3 fiusnesnnonmsnlugii 3.2 1519z uduilu Nested Relation
Y ¥ ' a Y Y g ' A 1y o . .
aunsadlelgienh wazmsdendudeyaidnitday ({19991 1AL NS join A1

sufuuugudeyadeduiug

Object-Relational Extensions to SQL Data Type

iy 2 |}

Collection

User-defined Data Type

Constructors Types

types

ADT Sets
Row types
Named row types List
Reference types

Multi-sets

Distinct types

<

71 3.3 narasTnseadruvesdeyafifimsvenoiiu@ulu sQL

v

3.3 Complex Types

y

. S a ] i
Nested relations duanuamns nﬂumgmwmaﬁ'ﬂﬂ‘lu Relational Database U8N91NU
o Q' 4 a ‘é vV

Fasimamuaua1uso1uiTe9v84015 Inheritance 1581383 Object Fudlugmuauiaves

Object-Oriented Data Model Qg Complex Type aslde
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3.3.1 Collection Types (a2 Large Object Types

Tugndoyaifeingduiug iaansoadia Aray Sundifiudeyaves Atibute 14
Tanwavesdoyafifiueglu Amay FosriuaueuuafinluiF8auos Multivalue Attribute 11 E-R
model 80n¥7 1A 1AUATY
§19609 3.1 Msilsenet Array

AUTHOR-ARRAY  VARCHAR(20) ARRAY[10]

KEYWORD-SET setof(VARCHAR(20))

v o du A a 9 Ay v ¥ Aa

t 4
uanmnum?ngmi’fanam‘?ﬂnﬁuwuﬁmwauﬂ‘uanaﬂﬁimmiwauaw UYUIn

9 L]

1‘”&11]'”]"] U gilmwmmmawmsﬂm Video Clip 4189 vlﬂllﬂ clob mﬁ‘lwuﬂmauawm

3 S
“lﬁm‘nLm‘hmwauamﬂumanm a9 blob nJuwmauamu‘m‘lmymm"hmwagamﬂu
binary data
3.3.2 Structured Types

ﬂf) qmmmwauamﬂmaﬁ%’nmumﬁmwuﬂﬁum cuwuﬂmenamﬁmwuﬂﬁumu
%zgnuuﬂnaﬂumwaua n*"uumwsﬂn‘hﬁmmanammumuuﬂmm'lﬂ

91'3881\11’] 32 ﬂ'h'fl'muﬂ‘lmﬂ‘ll‘ilQ‘ﬁlﬂl‘l‘ﬁﬂ’mﬂiziﬁﬂﬂ'lﬁﬂﬂ'mﬁﬂ

CRATE TYPE PUBLISHERS
(NAME VARCHAR (20),
BRANCH VARCHAR (20))
CRATE TYPE Book
(TITLE VARVCHAR (20),

AUTHOR-ARRAY  VARCHAR (20) ARRAY [10],

PUB PUBLISHERS,

KEYWORD-SET setof (VARCHAR (20)))
CREATE TABLE Books of Book

3.4 Inheritance
1u§m°umlammqﬁuwuﬁ mmu15ﬂmwummua‘luanum‘”mi‘]us“ﬂuwwuﬂﬂ

Tﬂummmmnuﬂ"lﬂm“luszﬂmm Types UAZITAUVVOIANT N
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3.4.1 mydunennasdnynluITALYSY Types
dothedt 3.3 mafmuasiinvesdeyaiitissdy Types
CREATE TYPE Person
(NAME VARCHAR (25),
SOCIAL-SECURITY INTEGER)

CREATE TYPE Student
(DEGREE VARCHAR (25),
DEPARTMENT VARCHAR (25))
UNDER Person

CREATE TYPE Teacher
(SALARY INTEGER,
DEPARTMENT VARCHAR (25))
UNDER Person

nniaegd 3.3 Ls1¢’|’mﬂ1ss)zu.ﬁm’fay,mmﬁq WA, uageIsd uARY WAL A
8101506199 v‘i‘luﬂuﬁya@: (5 139at1a Person Type 3ManiEit Super Type 39z d1onen NAME
6 SOCIAL-SECURITY 1 Sub Type $ifio Student a2 Teacher
3.4.2 msauneaguinyarlusZAUMITI

wenansdumeanadnuaiy uszdy Types ud sansaatensiuuited
neaguinuuzlusedumaniadndie
ot 3.4 mydmuasiiavesdeyaiifiszduman

CREATE TABLE Person

(NAME VARCHAR (25),

SOCIAL-SECURITY INTEGER)

CREATE TABLE Student
(DEGREE VARCHAR (25),
DEPARTMENT VARCHAR (25))
UNDER Person

CREATE TABLE Teacher
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(SALARY INTEGER,
DEPARTMENT VARCHAR (25))
UNDER Person

3.5 Reference Types

“lugmmemmauwuﬁstumah Foreign Key ‘1umsuﬁmmmﬁuwuﬁnuimiu
A5 2 MW 1AY Attribute 15w Foreign Key vedouily Primary Key yoednmsanila ud
ﬁmmﬁ1wanammqauwuﬁuummmﬂ‘n Reference Type 1431 Object u
°1ugmmauam'zmmuwuﬁ row object Vlﬂﬁ’l%‘ unique uawmmm‘mm“ Object e
a8 Tasl¥is S unfiudn Object Identifier &3 Object l1#nA29zTiA1 Object Identifier T
milouny gmﬂlauamﬁnwuﬁmhm Object Identifier Tun1591984 Object Frou Taoeeld
1 Ref §1954 Object ouq
rpthai 3.5 M3dafe Object BU
CREATE TYPE Department (
NAME VARCHAR (20),
HEAD REF (PERSON) SOPE People
)
CREATE TABLE departments of Department

3.6 M3 Query
¥ ¥ ] []
iflemilisezgndeniv SQL F8umsBondudeyaiiiii Complex Types muffia

9/ [

Foyaudag row object 1519 1430 () fin AIAIBE1N 3.6
f10010 3.6
SELECT TITLE, PUB.NAME

FROM Books

o 1 { 1 A f)
nnetnilumsSondudeyainaiste Books Mll Attribute PUB Y Faflwiladeya

o ~ 1 4 . ] . 9 o
§lu PUBLISHERS Mtszneu'l1lény Attribute 898 2 Attributes 1&uf NAME f'y BRANCH
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3.6.1 Path Expression
daun131910e Reference Types ansor 18 Taons IdinTesvne > Fafothait 3.7
Fredadi 3.7
SELECT HEAD -> NAME, HEAD -> ADDRESS
FROM Department

3.6.2 Collection Valued Attribute
6'115w?\'aqmsﬁ’uﬂmu‘?}anﬁqﬁﬂﬁmuﬂﬁﬁ Keyword “Database” 131811130 Query A4
Fredauan
Frodnedl 3.8
SELECT TITLE
FORM Books

WHERE ‘Database’ IN (UNNEST (KEYWORD-SET))

4 a’ A 1 LY 1 ]
i,{'lliW’I"Elﬂﬂ'lillﬁuﬂﬂ\'l%ﬂﬂudaﬂ uazm@'xmwmﬂmﬁmmasmu
fed19h 3.9
B.TITLE, ANAME

FROM BOOKS AS B, UNNEST(B.AUTHOR-ARRAY) AS A

3.6.3 Nesting
Zusrdeamstundoyalumsneiidl Nesting Relation Fou0y T 451luuums Query
fadaedamuan
et 3.10
SELECT TITLE,
(SELECT AUTHOR

FROM Books ASM

WHERE M.TITLE = O.TITLE) AS AUTHOR-SET,

PUB(PUBLISHER-NAME, PUBLISHER-BRANCH) AS PUBLISHER,

(SELECT KEYWORD
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FROM Books ASN -
WHERE N.TITLE = O.TITLE) AS KEYWORD-SET,
FROM Books AS O

3.6 Function 122 Procedure

TugnidoyaiFeingduiutistannsodsene Functions Procedures LA Methods i1
nleanld Taasreursaldn sQL Tumsilsznift Function 1159 Internal Procedure ma
81914 Programming Language 80791%U Java C #50 C++ lun15152MA External Procedure 3

wldau
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Oracle 8i

Oracles (HuszuugudoyanesFUITAYBY Oracle fitimsriueunaTulad Object-
Oriented nserld uad Lilyszuugudeymdiaiag (Ob_]ect-Orlented database) Wit waz 14l
lounse uumumeuamanwuﬁ (Relational Database) i umﬂumsnﬁmmmﬂuiaum

o o

2 nsamiusuSeN 3T uugmwuammqauwuﬁ (Object-Relational Database) cmﬁ‘lu
sszgmi’faga‘ﬁmn13niaaiu'ﬁ'ﬂgawuﬂmnmm’f’auu1nq iy Joyadadiide glam o
Huau

lay  Oracle8i "lﬁ'ﬂﬂmiﬂuwumuﬂiﬂmummaimmnwegaﬁ' ANFUFoU
WIN marii Taoinmy uaza'auiwg“l‘nmwuﬂwmmy,awmm (User-Defined Data Type)

= £=' (] g y e
Tﬁmmﬂ1’1'9y_a‘nmﬂuﬂ‘uunmqﬁwﬁﬂmanmmq Object-Oriented Programming

Oracle8i

User-Defined
Built-In Datatype

Datatype

51/t 4.1 Tasamrfuiiavesdeyalu Oracle i

4.1 ¥finvoadoyaly Oraclesi .
Y31 Oraclesi Himssuunyiindoyasenidiu 2 ngu ldud

4.1.1 Built-In Data Type
durindeyaiifeglu Oracte d'ldud

4.1.1.1 CHAR
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[]
<4

giinveatoyatszian CHAR Li‘lu‘xfﬁﬂmm%gaﬁaﬁnymﬁmmmmmmmamﬁ
Tasfidesins a1 il column Huviiadoymlszian CHAR wsdesdimsfmuana
gadoyaiiu byte 5TM319 1 1@z 2000 byte (aseziiausududiu 1) Tay Oracle elimsiy
sefun lefins Insert uaz Update 1oalumians sfifueglu comn Afideyalszian
CHAR aeflnnansfinuiidmua’ll

Svndeyaiieg Insert n3e Update fvwavesnnuenieniififimua’l’ deyaed
msifugeaalifldnnaaudidmua’ll

Smndeyaiiog msert 58 Update Svurnvsenuenn ileannyesinae
dauvhguesdeyn ﬁaqiwmdﬁngnﬁmanw"lﬁ'ﬂmmmuﬁﬁmuﬂ"l"i

dndeyafivinavesaius1anin wiin1s retum Autlu error 98NN
4.1.1.2 VARCHAR2

¥iinuesvoyallszian - VARCHAR2 ﬁ.l'u%ﬁﬂi’]’agaﬁaﬁﬂmﬁﬁummmmmun
Wisuladld Tnodeimsadiens il column iflusiiavesdoynilszinn VARCHAR? 92
Zosfimsfmuanamonvesdeyaiinniigaidiu Byte Taugsaiinn 1Asgndn 1 uaz 4000
ﬁhmfu%gaﬁxﬁu'ﬁ'ﬂzﬁwmwh“lﬂﬁ'lﬁﬁag'szwin 1 uar AMENGIEA (AN retun
e error 8NN IR IMINTRYATIvIA TG NIININY1IITA)
4.1.1.3 VARCHAR

yiindoyatszian VARCHAR ﬁ‘lwﬁmm%gaﬁﬁé’ﬂymzmﬁauﬁwﬁﬂﬂlmi’fﬂqa
JJss10m VARCHAR? aeghalsfinuneduves Oracle Tueuinn ¥ilavupedoyn VARCHAR
sefinsdunnavesdeyaficunsanfovinlasld
4.1.1.4 NCHAR ilag NVARCHAR2

gilndoyarlszinn NCHAR 12 NVARCHAR2 fudeyarszian NLS Taviiaiiaves

doyailszinn  NCHAR mmauaﬂmummwﬁaﬂﬂamnmeuaﬂsvmwmmunm‘n
(fixed-length national character set) ﬂ?ammumﬂauuuﬂaﬂﬂ (Variable-length national
character 5cf) ﬁmsu‘numm%'euaﬁi“mw NVARCHAR? szifiudeyaiifinamennlaon
wlaeld duhudlefinsaiearstefill Column vesdeyailszinn NCHAR 3o NVARCHAR2
rdesdimsfmunninainiige ldfemiedasos  @mivdeyadse (ANANETIAST
fixed-length national character set) nievialud (f’rmi"ui’fmgaﬂmnwﬂﬂnumﬂﬁuuuﬂm

4 (Variable-length national character set)
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snavseruennniigadmivsiavedeyalszian NCHAR fin 2000 bytes
wiesanvedasnusiamsaiuldfie 2000 bytes

snavesaminiigadmiusiavesdoyaszian  NVARCHAR2 fie 4000
bytes wiesunvesRasnysaunsainiu 1A 4000 bytes
4.1.15LONG

nsﬁ‘lui’fan"aﬁi%"luﬂmﬁu-(’fay,aﬁﬁﬂmmmnﬁq 2 Gigabyte
4.1.1.6 NUMBER

'ﬁ'ey,aﬂmfmé'l";w%z“h’s'“lumstﬁnﬁ'mam’i1mmﬁn (Fixed numbers) wazdnuiifiy
nietiion (foating-point numbers) FiuvM1A 14T 21 bytes
4.1.1.7 DATE v

seifudeyafidiusuiiuaznm Tavsslimsifndl heu u $2Tua Wit uagdundi 1
yunnsii 7 bytes
4.1.1.8LOB

BLOB 4eyawiia BLOB sziiudeyny/izian binary Tasansaifiudeya binary 18
94 4 Gigabyte

CLOB iz NCLOB #ilaveseya CLOB iaz NLOB seiiudeyailszinndisnys
yiinveadoyailszian CLOB sidudoyailszinniiidiy Single-byte ﬁmsmmmm'ﬁ'ana
JJs21am NCLOB v¢ 4ifiudeyailszinn Fixed-length 138 NCHAR Tﬂﬂ‘vumaweuamﬂm
i aunsafiudoyald 4 Gigabyte
4.1.1.9 BFILE

yiinvesdoyailszinn BFILE 92 sifiudeyailszian binary fsluufludeyadoyouen
gwdoyn 1aglu Column BFILE sz file locator AxAumivveludoyalavyiiaves
doyailse saniiansadiudeya’ldte 4 Gigabyte (wmawanaﬂsvmwuwﬂumu"lﬂamq
1Ay read-only Tignnson/douaudludeya’ld)
4.1.1.10 RAW 1102 LONG RAW

yiinvoidoyn RAW w1 lumaifiudeya binary Uszandounlasnna 8 Tasi
wmmmanmmemmsmﬂuﬂ"l% Tagaunsotivuia lqagada 20007byte dmivwiia
yoadoyarszinn LONG RAW 9% ifiudoya binary UsznmAouiaannald Ta

amnsofimnavesdeyagagada 2°-1 bytes 138 2 Gigabyte



24

41.1.11 ROWID _

L#ifudeyatszinmdeya Binary fupnfidiumisvewn Taviidving 10 bytes
S mdulszinmn extended ROWID 39 6 bytes &wiullseinn restricted ROWID
4.1.1.12 MLSLABLE

yiinvosdeyallszian MLSLABLE Suwiiavesdeyaiifiogiu Trusted Oracle 1n8
szifium Labef{‘ﬁgﬂ’d Z131a8 multilevel secure operating Systems “AIN Trusted Oracle 9214 Label
fumsmugumadhiagudeya
4.1.2 User-Defined Data Type
ﬁlwum'au'cmw‘lmmwummmquwmqaanﬁ‘_lu 2 %tia fB Object Type WAL
Collection Type
4.1.2.1 Object Type
Object ﬁa AefiTloyase#a Oraclesi ﬂf)ﬂ“lﬁ’v’ﬂ‘i’f'ﬁmumﬁmm%gaﬁ%uu11%'1.6»11%
wunmana‘mﬂuﬂ Object Type Fa1lszneudan 3 da fio
L Name Ao #0719lun138190 Object Type & 19z laldrfunelu schema Auafiu
5 Attribute (uamilszneuves Object Type 34 Attribute aunsossiiviadeyaiiv
Built-In Data Type 13 wuﬂmawanaﬂ v’«"’l‘vmwuﬂwmm (User-define Type)
3. Method 1i]u function ¥38 procedure FadoulaglFnmn PL/SQL waziu 1 lugmde
ya wionmidouTasldnimi C sLangnLﬂu"hwuaﬂgmmaga
4.1,2.1.1 Class
fie AYUUBL Object £5 Attribute (ilou UNQANT TN (Behaviors) milouq il 191
0199218471 Class At Templates Y84 Object N 1A ZunuanasanluiFeq Class figvn e
mwﬁ'uﬁuﬁ'ﬁu‘luﬁnymwmﬁﬁu%y'm‘;’u“lun’q’uﬂum Object
4.1.2.1.4 ¥5m313un1¥ Method v84 Object Type
n53on1d Method ¥®a Object Type sramnsedeniFiduuuRvafunsionld
Built-In Function Y8411 SQL 1A Method Aannsodenlfvudeifumssunld Builtin
Function V84111 SQL %zmemanvmumﬂa"lﬂu
1. Method Fuvedehildousdoynlugudeyn (Database Table) oty

Method 92484 lifif1d Insert, Delete 13 Update
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2. Method figniSunldain Select, Values 30 Set musofvzlousdeyaldiy
Attribute Y99 Object Type 14
g ] :; 1] A : ) [
3. Method 111 liiansafiszBonldTusunsutes (Sub Program) du Mhilldnyue

auiina1Iu

a.) Object Type Constructor Method
. 4 :
1N Object Type szuvazdmualiy Constructor 9 Method Hu wwimsadn
|5 4 ° 1 . . A .
Object Tnaituinai 1 mual3ludau Specification ¥81¥® Object Type Y8 constructor
da_ A . &
methods HABY¥OUDY Object Type 1N
b.) Comparison Method
{ o { ’ " ] [
S Method ATt lumsiSsanfiousznang Object 1 Oracle sz820TumsnSsoy
d a4 a ] .
ifisudeya 2 Yeyadadisiiaifiu Built-in Data Type W51 Oracle TiannsonfSouivudeya
A oy 3 o 5 o 6’: . A Y
fiuaiiangldmmuatunues]d  dalu Orecle suptsudEmslumsuenaaduiug
[ ] ¥
s¥n314 Object Alwiiadeyaifiuriafismuaduuuesld 233
1. Map Method Wudsnsiildanuannsaves Oracle TumsnSvufoudeyaniisiia
(114 Built-in Data Type
an = | v o o
2. Order Method (Hu3Enstouiiouniolu Method LEZAIAIBINTUBNANUTUNUD
5¥NI14 Object NAUBDNNT
c.) Collection Type
a o ci ] b d'd o = flo_ o o a
fixnvazfiidumissuesdeyn (Date unit) il waumndn hidriad o uasaunin
¥
L4 =y - 1 é ]
Ravuaiisiiadeyamiloutiu Collection Type IAUA Array Type U182 Table Type FIMUIWV
HoyavziFundn Varray Uz Nested Table
® Varray
fidnuuzihuwavestoyauuuliidy (Armay) Tasminganadmezidiudeyaviabion
.Y oy 3 Qo A o :!” é d' s (- 1 o
S asnudazdeiifat  (ndex) suilumnuaviideandestudumicvesaingnlu
Array $tuavuvesamnFnlu Amay HfiBvUIAYEY Array Oracle gouliuuIAveY Array nlasu
& Aa ~ - ' Y P 14 A P ° 9
wilaeld FefifeaungiigniFenii Vamay iivzdesssyninai ingiiigaieiniimsfimuade

Ya¥ua Array
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= L] 4 { 1 ['3 o A
msatredeyasiia Amey sz hifinsveuiled udssiumsdmuayinvesdeya &
rennsovir 1y wiiadeyaves Attribute 1u Relation uag Attribute 499 Object Type
(luduals PL/SQL wisiines wieriadeyaiidemnduu1ain function
® Nested Table
9 Ap 14 o w b a o o 9/ a a [Y
Fuwadeyauuui liSvidwy Semndamadinziludeyasiaifeiiu uag Nested
E 4
Table 953104 Attribute 36 1a Attribute 1Tu9ziiudoyaviia Built-n data Type 3oy
. d a4 o da ) v ) o o
Object Type srernsoneaihumiloufumsiefifivatsn  Asribute 1439 Atribute Viufidiu
Attribute U84 Object Type
[y a 18 4 A ' ° a v )
myatudeyavilamensy lifimsvesuiledi  udszilumsdmuayiladeyadaus
aunsosir 119ty siiadeyave Attribute Tu Relation Uag Attribute ¥89 Object Type 1y

Futls PL/SQL W5 1iiines wieriadeyafidmndunnan function
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5.1 YBUAMITHNHBIIZUBOUAILIRUATTauaz TagRn
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10. lusimeumsanydmihfinuguiagfnuazagfusissdevimems fagrnng

masaus dsuausun nazluyniinsfnsdmiinuguiaginuazagdudes
Zowirwmsagfasidenanmausianiunun iteunsimmiwngdudiidon

NN

5.3 Use Case ¥0335zuumAURN Tagiinuasaginm

P! [Y) d LY. |
Use Case 1: ammmﬂuﬂ;nmmuamaqvln (Record Item)

. 9 Y o Y 's o o R = o 4 o
Goal in Context: l%'lﬂu'lﬂﬂ'lﬂf]Uﬂiﬂﬂl%llﬁ&")ﬁﬂﬂﬂﬂuﬂﬂi'wﬁzlﬂﬂﬂﬂiﬂﬂlmtlﬁxﬂlﬂﬂﬂﬂ

3 P a d a a 1 A o Is
anq A luununaeuiuaesgsne lasdrdsanludeemislulounging

Precondition:

[ J Y A -3 <4 9 1 o [y
ﬂqnmmuax'Jﬂq?lnmwummuuﬂmmumsmnmmnﬂswmsma%suuﬁa

J ~ o g o 9 o Y a 1 &
ms'uuwzmuuﬂinmmuamﬁaﬂﬂ L%’mummuﬂw %381\18\1%’11111]?{\1110314586@

Toungias

] kel
o o

¥ v Y Y v Sa o3 ' P 4
Sifluagtuaiidminfinaugua fesjaounfadngfasion aaumnuinuagaug
ununiagezdun ivdnimamin18iungsusiudanszina 12 dla

o ey ot o a1 o Yo
Hragfusiniansaziiuy Sed nasingiuaidevsznoutuimaannlviimua
mngavagiuaiiiuge

gwihiinauguagtasiiasfagindesldsueynaldidnimstuiindeya

Success Guarantee: Soyangiaatuas aaingniufinasgudeyadiomngndes Soufer

wazannsasonfudeyald

Stakeholders and Interests:

Yy oy o PYI 4 o Y g o v 4 ¥
BwihiaauguagfasiiazTagin: Aesnsanuazain saFlumsiuiinteya
LY 4 @ ¥ a4 o & v = Y v 4
azfaatiaz Tagin Jeyangniiuiinasguvoyalinnugnaes ATUOIU AUYTU
sanurunasuiamesgife: dsamsnswimouseangsudiuas Saganigiud
ununaeNRImesgsnviiey

9 ¥ o Jd o 9 o P a A 9
MUTNLURUNABNWAADIFIND: ﬁ'mfl'liﬂi“l‘ni‘lﬂmi’Jﬂﬂﬁﬂ‘nﬁ‘lil'lim‘l]ﬂ-ﬂu ‘l‘ﬁﬂ

. 9 o 4 [
Primary Actor: L%’mummuﬂuﬂqnmmuaz'mq?lﬂ

Trigger: Hludaveanioluveungiuaiidun

Main Success Scenario (or Basic Flow):
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4 ¥ 9y o [ 2 g v
1. B mfhiinugue #8aing Restart 57UV 102111015 Log in isg vy lmi szuy
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4 ¥ o a o 2 3 o [4 o da
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2. dmihfinougua demlssianagdusiuaz Taqiniziuln
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o o & 4 [y d LY
Use Case 3: Samdafinevediiansioagiuaiuaz Yagin (Maintain Borrower List)

Y v do o
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o [y o
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o msﬂuﬂzmucmmz'sﬁaﬂfmzé’wnqiwmsmn-uuﬂinmmuazmq'ﬂn“lu‘lnmfmsxmj
sonapuiniIMIIin
Y y v @ 9 o s M o '4 o
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3
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Extension (or Alternative Flow):
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[ ]
Fmuavewnunneufiaasigsa uazanuiieguesngfuaiins Taafin wienduaamyes

ayfuiiagSagfin1dTasazan uazsanto



47

e v ¥ v Y Vo Y 3 o a

Precondition: vt urun uazdmifinaugua decldsuoyganinszuulnidninisan
o d (Y

amagaainaz Jagnn

Success Guarantee: WuAgAnaaz YagRnidesnsm

Stag(eholder & Interests:

o el

! &Y a a o o o { a
1. Ls’ﬁm’hﬁi)1nﬁ1um1ummquuviuﬂuﬁ'mﬂﬁmuﬂ;nmmmwuﬂﬁuwunﬂaummai'
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333, sruLMEAITIazBoAveIngfusiuaz Tagrntiny
Extension (or Alternative Flow):
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:BorrowManager :Stock

|
: 1. checkStock(ItemName,

I
1
1
-

model tradmark)
2. Yes
|<—--—-----——-
3. getltemdata()
—P
4. Item Detail
e e e o o o e e o e
5. getStockID()
—P
6. StockID

o e T
R R

gﬂﬁ 5.7 Sequence Diagram Y94 Use Case: Check Item List

:BorrowManager :Borrower

I
!
1
3

i
|
|
1.isValid(BorrowerID) ﬁ

3. getBorrowerData

(BorrowerID)
4. Borrower Data

K——--—--—--—-

- o o
- ———{

gﬂﬁ 5.8 Sequence Diagram U84 Use Case: Check Borrower
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gﬂﬁ 5.10 Sequence Diagram 484 Use Case: Record Damage
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:CheckSupplierUl

:SupplierManager

:Supplier

Stock-Keeper
|

-

<<create>> D

1. enter Supplier name

3. searchSupplier(SpName)

4, searchSupplierData

(SpName)

6. showSupplierData

(SpName,SpAddr,SpPhone)

5. Supplier Data

31]‘71 5.11 Sequence Diagram Y84 Use Case: Search Supplier

:SupplierUI

:SupplierManager

:Supplier

Stock

Stock-Keeper
[

[enter adcill]

3. enter new supplier data
»

1. requestSupplierCode()

2. Supplier Code

>

4, addSupplier(SpCode,

b s o o e

5. addSupplierData(SpCode,

SpName,SpAddr.SpPhone)

1] SpName,SpAddr,SpPhone) L >
] 1 1
{enter update] | |
V: ] [}
1. enter Supplier code of 2. searchSupplier) L :

Supplier name - | 3. Supplier Data
4, ShowSupplierDate()

5. modify supplier data

I

> 6. updateSupplier(SpCode,

SpName, SpAddr,SpPhone)

T
|
{enter delete
Ll

1. enter Supplier code or

Q ]

2. searchSupplier(

name

(4

6. delete Supplier

S. ShowltemData

e e e e o e e ot o )

—— -

|

7. DeleteSupplier(SpCode)

7. updateSupplicrData(SpCode, |

T

SpName,SpAddr,SpPhone) Q

-———— T

8. DeloteSuppli '\atn(SpCodelQ

]
]
1
1
: 3. ItemBougthFromSpplier()
1 >
1

gﬂ‘ﬁ 5.12 Sequence Diagram 484 Use Case: Maintain Supplier
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5.5 Class Diagram
970 Use Case Tuwadef 53 i gnsoesnuuugdeyarssunuguiagRnuaz

Ay oioT 14W3 Class Diagram Tugulii 5.17

Officer Temporary Employee
OfficeriD TempEmpID
PostName JobDescrip

!

Groupl A | BorrowLine Borrow
AssessltemiD » < Borrower
GroupNO Quantity 1.+ contains in_1| BorowNo * has 1 gorowedn
SubGroup AmcuLevel RewmDate e BorrowDate N
Groupltem Reason SecialNO - o ——
AssessDate Sumame 1 <
ListAliBorrow HireDste
has
1 A
refers to .
o ™ 0.5
.. epairState
0.1 <« has.
as v Phone
StockType refersto  pas P 0.1 | FromOffice 1.* P come from PhoncType
StTypeCode ReciveDate Phone_num
SiType i : : SendDate
StDesc 1 has » !
Stockltern 1
StockID i a s
DocType fis buys from > 1 Supplier 1 has
1 described hd > .
ComelInDate SpNo
r s SpName
ProductDescript ChockSts, SumSiockhen | 1 has » 0—-———‘
ProductiD [f % ! bas
Description =3 1
T RepairList !
Model RepairlD > Address
7 RepairDescript
Item Object o AddrNo  Building
: ol *  maintenance by Moo St
v Quuntity o8t 4 x Subdivision Aumphur
i ShiftFrom i
describes SumCostOfRepair Province  ZipCode
L
RemoveLine } ) 1
obiD has® has ¥
SeriaiNo
1 0.*
SerialNumber SubObject
l.." SerialNo SubObject!D
contains in SubObjectType
SubObjectSerialNo
1
Removeltem
RemoveNo
RemoveDsto

411 5.17 Class Diagram syvumvguagfusiias Tagin
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5.6 Statechart Diagram
Statechart Diagram 114 Diagram Fuendeaoiuzmen 984 Class luszuy Miidame
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Can not repair item
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41/ 5.18 Statechart Diagram yoemsiatuaanisvesniiuaiuaz faghn
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5.7 Activity Diagram
] ¥ ]
Activity Diagram (¥4 Diagram °nuﬁmﬁwuﬂaumiﬁnm'umsznuiﬂmﬁummﬂau
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User Login
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Maintain _
X N Borrow item
OITOWer i -
Record new Maintenance % ssef St Detect item

item item

Record item S Remove item
! Maintain piv

Return Item
Supplier

)

41/ 5.19 Activity Diagram YeeszUILAILgTagAnuazag i



Record Item

Don’t want to

add new item

Add new
New item type

Yes

item

Select incoming

document type Want to add new item

Get StockID

Enter item

data

;‘IJ'?) 5.20 Activity Diagram U84 Record Item
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Add new item type
No

Updateitem type

No

Maintain Item

Type
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Add new item

\ type
Update item type

@lete item typa

Check new item type
with item type manual
Enter ItemTypelD
which wantupdate

Enter ItemTypeld
which wa

ntdelete

before update

\L \
Get Item type code
Check item type data l

\
Enter item type
Delete item type Enter new data n

4111 5.21 Activity Diagram Y83 Maintain Item Type



Maintain Borrower
List

Yes

Add new borrower

No
Update borrower ‘

Delete borrower

Enter BorrowerID
which want delete

Delete borrower

data

Add new
borrower
Update borrower
data
Select Borrower
Type

Enter BorrowerID
which want update

Check borrower

data before update

Enter new data

Get BorrowerID

Enter borrower

AL

data

g

gﬂﬁ 5.22 Activity Diagram Y84 Maintain Borrower List
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Enter

BorrowerlD

Check authority
Get BorrowNo
borrower?

No

l Deny borrowing

Enter item

Have in stock?

Record

Borrowin

Update stock

.-

gﬂﬁ 5.23 Activity Diagram 993 Borrow Item
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Maintenance

No

Is item damaged?

Yes

Check damaged
item
Check repair
Update item item work?

status

Enter repaired
Check warranty
item list
( Check history
repaired item

Find contact

-

o
13

supplier

zﬂﬁ 5.24 Activity Diagram U84 Maintenance Item



71

Record Damage

Item

Get RepairCode

4

Enter repair item
data

o

gﬂﬁ 5.25 Activity Diagram U84 Record Damage Item

Search Supplier

Search by code <>

No

SupplierName

Display Supplier

gﬂﬁ 5.26 Activity Diagram Y84 Search Supplier
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Is item damaged?
Yes
Check damaged
item
Check repair
( Update item ) item work?
status
Enter repaired
Check warranty
item list
( Check history
repaired item

Find contact .

supplier

No

>

§ﬂﬁ 5.27 Activity Diagram 494 Maintain Supplier
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Return Item

Check item is BC

stock item?

Deny item
returning

Check borrow
data

Accept returning

item damage? ‘

Yes

item

Accept returning

item

( record damage
item j

Bring item into

stock

@-

gﬂﬁ 5.28 Activity Diagram U84 Return Item
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Remove Item
Search item which
out of warranty

Check Assess
Level

Assess level =37

Get item out

Update stock

gﬂﬁ 5.29 Activity Diagram 994 Remove Item



Detect item
Receive'item data
which want to find
Enter item detail

for search

Find item

U

JRaBD

Display data

31]ﬁ 5.30 Activity Diagram 984 Detect Item
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Assess item

Assess level
1 =Good
2 = Nearly

3 = Remove from Stock

Out of warranty?
Out of technology?% No No
Yes Yes
) Is damaged?
Is object? No No
S

Record assess level
[ =3 ]

Yes

assess level

Yes
Check History
repair assess level =3

~@-<

g‘l.lﬁ 5.31 Activity Diagram 994 Assess Item

5.8 Database Design Taely Object-Relational Database
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assess level = 1 )

I Record reason ‘ assess level =2 l
‘ Check Income date :
‘ Record reason

' Record reason l

970 Class Diagram Tusiadedl 5.5 aunsaulasesmnfiugudeyaideTagduiuild

v d
AU

M3197 5.1 wiiadeya Object voshoy

9

Object type Address_Objtyp

ADDR_NO BUILDING | MOO STREET SUBCIVISION | AMPHUR
Text Test Text Text Text Text
varchar2(7) Varchar2(30) | varchar2(2) | varchar2(20) | varchar2(20) varchar2(20)




#o Address_Objtyp

PROVINCE | ZIPCODE
Text Text
varchar2(15) Varchar2(5)

A19197 5.2 Object table ifudpyavesuTInfiveYagRnuazag sl

77

Object table Supplier_Objtab (of Supplier_Objtyp)

SPNO SPNAME SPADDR SPPHONE
Number Text Object type Nested table
number varchar2(20) Address_Objtyp Phone_Ntab
PK

M3 5.3 msndeuuteyaes Insfn

Nested table Phone Ntab (of Phone_Ntabtyp)

PHONE_TYPE PHONE NUM
Text Text
Varchar(4) varchar2(9)

31311 5.4 viladoya Object vodduiudhsrsms

Object type Officer_Objtyp

OFFICERID POSITION
Text Text
varchar2(4) varchar2(20)

15197 5.5 wiladeya Object vodduiiilugniresiingm

Object type TempEmp_Objtyp

TEMPEMPID JOBDESCRIP
Text Text
varchar2(3) varchar2(40)




131971 5.6 Object table Fifudoyadtuerld

78

Object table Borrower_Objtab (of Borrower_Objtyp)

BORROWERID NAME SURNAME OFFICER TEMPEMP
Number Text Text Object type Object type
number varchar2(30) varchar2(40) Officer_Objtyp | TempEmp_Objtyp
PK

#® Borrower_Objtab

COMEIN_DATE | GOOUT_DATE | PHONE EXTPH

Date Date Phone Ntab | ExtPhone_Ntab

A131371 5.7 Object table Tuudoyaveeiagdn

Object table Item_Objtab of (Item_Objtyp)

QUANTITY SERIALNO
Number Nested table
SerialNum_Ntab

Number

l; U o d‘ o di L]
MAMINN 5.8 AT NYD mnmmnﬂizmmsawg

Nested table SerialNum_Ntab (of SerialNum_Ntabtyp)

SERIALNO

Text

varchar2(30)

4‘ o o o s 9
ma1ft 5.9 msdszanenasiiaginuazagiudidi

Table Document_tab

DOC_TYPE DOC
Text Text
Char(1) Varchar2(20)




131971 5.10 Object table fidoyaTWAzByAvEITUM

Object table ProductDesc_Objtab (of ProductDesc_Objtyp)

PRODUCTID | DESCRIPTION | TRADEMARK MODEL
Number Text Text Text
Number varchar2(150) varchar2(15) varchar2(25)
PK '

@1919% 5.11 Object table Furiinvesiaarnuazagiaal

Object table StockType_Objtab (of StockType_Objtyp)

STTYPECODE

STTYPENAME | STGROUP_REF
Number Text Text
Number varchar2(30) varchar2(50)
PK'

3 o [y
A13197 5.12 Object table uTeyan Aol

Object table Object_Objtyp

OBJID SHIFT_FROM | SUBOBJECT
Te;ct Text Nested table
varchar2(25) | varchar2(35) SubObject_Ntab
PK

gi [ g [ g
A13191 5.13 ﬂ'li'l\w'ﬂﬂlﬂ‘lﬁ]ﬂi&lﬁﬂiﬂﬂlwmﬂﬂ

Nested table SubObject_Ntab (of SubObj_Ntabtyp)

SUBOBJECTTYPE SERIALNO
Text Text
varchar2(20) varchar2(30)
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A13197 5.14 Object table MifudoyangSuaiuas Taqdn

80

Object table StockItem_Objtab (of StockItem_Objtyp)

STOCKID STTYPE_REF PROD_REF DOC ITEM_REF
Number Reference Reference Text Object type
Number StockType_Obijtyp | ProductDesc_Objtyp | Char(1) Item_Objtyp
PK Member function CheckStatus return char

Member function SumStockItem return number

@0 Stockltem_Objtab

OBJ_REF COMEIN_DATE | WARRANTY | STATUS SUPP_REF
Object type Date Number Text Object type
Object_Objtyp | Date Number char(1) Supplier_Objtyp

REPAIR_REF

Reference

RepairState_Objtab

H 4 [} o
A15197 5.15 Object table (Audoyansaoungiudl

Object table RepairList_Objtab (of RepairList_Objtyp)

REPAIRID | REPAIR_DESCRIP | COST ACCEPTDATE | REPAIR_COMP | REPAIR_ITEM
Number Text Number Date Reference Reference
Number varchar2(500) number Date Suppiler_Objtab | Stockltem_Objtab
PK Member function CostOfRepair return number




4 o A o [} [}
A13197 5.16 Object table uoyaiilpngAnaiogluaauzaey

81

Object table RepairState_Objtable (of RepairState_Objtyp)

RECIVENAME | FROM_OFFICE | RECIVEDATE SENDDATE | STOCK_ITEM

Text Reference Date Date Reference

varchar2(35) Supplier_Objtab | Date Date StockItem_Objtab
PK PK

@19197 5.17 Object table yoamstlszifiunsideranmusngiat

Object table AssessItem_Objtab (of Assessltem_Obijtyp)

ASSESSLEVEL | STOCKITEM REASON ASSESSDATE
Number Reference Text Date
Number Stocklfem_Objtab | varchar2(200) | Date

PK

15197 5.18 Object Table 'Il't‘Nﬂ‘Iiumi‘inUﬂiﬁ'm“ﬁ (Remove Item)

Object table Removeltem_Objtab (of Removeltem_Objtyp)

REMOVENO | REMOVEDATE | OBJECT

Number Date Nested table
Number Date RemoveLine Ntab
PK

A 5.19 msdesdeyamsunsimiongias

Nested table RemoveLine Ntab (of RemoveLine_Ntabtyp)

OBJID SERIALNO PRODUCT
Text Text Reference
varchar2(25) | varchar2(30) ProductDesc_Objtab




@135197 5.20 Object Table YOIN15Y (Borrow)

82

Object table Borrow_Objtab (of Borrow_Objtyp)

BORROWNO | BORROWDATE | RETURNDATE BORROWLINE | BORROWER
Number Date Date Nested table Reference
Number Date Date BorrowLine Ntab | Borrower_Objtab
PK Member procedure ListAllBorrow

M9 5.21 715190883510 58N (Borrow Line)

Nested table BorrowLine Ntab (of BorrowLine_Ntabtyp)

STOCKITEM QUANTITY SERIAL
Reference Number Nested table
StockItem_Objtab | Number SerialNum_Ntab

5.9 fehema SQL MlumsaseguderaieTagdniug

create or replace type Address_Objtyp

as Object(

ADDR_NO varchar2(8),

BUILDING varchar2(20),

MOO varchar2(2),

STREET varchar2(20),

SUBDIVISION varchar2(20),

AMPHUR varchar2(20),

PROVINCE varchar2(15),
ZIPCODE char(5));

create or replace type Phone_Objtyp

as Object(

PHONETYPE varchar2(4),

PHONE_NUM varchar2(9));




create type Phone_Ntab as table of Phone_Objtyp;

create or replace type ExtPhone_Objtyp
as Object(
EXT_NUM varchar2(4));

create type ExtPhone_Ntab as table of ExtPhone_Objtyp;

create or replace type Supplier_Objtyp
as object(

SPNO number(5),

SPNAME varchar2(50),

SPADDR Address_Objtyp,
SPPHONE Phone_Ntab,

SPEXTPH ExtPhone Ntab);

create table Supplier_Objtab of Supplier_Objtyp
(SPNO primary key, SPNAME not null)

Nested table SPPHONE store as Phone_Supp_Ntab
Nested table SPEXTPH store as Extph_Supp_Ntab;
create or replace type Borrower_Objtyp

as Object(

BORROWERID number(5),

NAME varchar2(30),

SURNAME varchar2(40),

IN_DATE date,

OUT _DATE date,

PHONE Phone_Ntab,

EXTPH ExtPhone_Ntab);

83



create table Document_tab
(DOC_TYPE char(1),
DOC varchar2(35));

create or replace type Groupltem_Objtyp
as object(

GROUPNO number(2),

SUBGROUP varchar2(30),
GROUPITEM varchar2(10));

create table Gfoupltern_Objtab of Groupltem_Obijtyp
(GROUPNO primary key,
SUBGROUP not null);

Create or replace type ProductDesc_Obijtyp
as object(

PRODUCTID number(5),

TRADEMARK varchar2(15),

MODEL varchar2(25),

DESCRIPTION varchar2(150));

create table ProductDesc_objtab of ProductDesc_Objtyp
(PRODUCTID primary key,

TRADEMARK not null,

MODEL not null);

create or replace type StockType_Objtyp
as object(

STTYPECODE number(4),

84
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STTYPENAME varchar2(30),
STGROUP_REF ref Groupltem_Objtyp scope is Groupltem_Objtab);

create table StockType_Obijtab of StockType_Objtyp
(STTYPECODE primary key,
foreign key(STGROUP_REF) references Groupltem_Objtab);

create or replace type StockItem_Objtyp

as object(

STOCKID number(10),

PROD _REF ref ProductDesc_Objtyp scope is ProductDesc_Objtyp,
STTYPE_REF ref StockType_Objtyp scope is StockType_Objtab,
SUPP_REF ref Supplier_Objtyp scope is Supplier_Objtab,

DOC char(1),

COMEIN_DATE date,

WARRANTY number(2),

STATUS char(1),

REPAIR_REF ref RepairState_Objtyp scope is RepairState_Objtab);

create table Stltem_objtab of Stltem_objtyp
(STOCKID primary key,

STATUS default 'N' not null,
COMEINDATE default sysdate not null);

create or replace type body StockItem_Obijtyp as
map member function checkstatus return char is
begin

return status;

end;



create or replace type SerialNum_objtyp
as object(

SERIALNO varchar2(30));

create type SerialNo_Ntab as table of SerialNum_Obijtyp;

create or replace type Item_Objtyp

as object(

STOCK_REF ref StockItem_Objtyp scope is Stocklteni_Objtab,
QUANTITY number(3),

SERIAL SerialNum_Ntab);

create table Item_objtab of Item_objtyp
(primary key(Stockltem_Objtab.STOCKID))
nested table SERIAL store as SerialNum_Ntab;

create or replace type SubObj_Objtyp
as object(

SUBOBJECT number(2),
SUBOBJ_TYPE varchar2(30),
SERIALNO varchar2(30));

create type SubOb;j_Ntab as table of SubObj_Obijtyp;

create or replace type Object_Objtyp
as object(

OBJID varchar2(25),

SHIFTFROM varchar2(30),

86



STOCK_REF ref Stockltem_Objtyp scope is StockItem_Objtab,
SUBOB]J SubObject_Ntab);

create table Object_Objtab of Object_Objtyp
(OBJID primary key)
nested table SUBOBI store as SubObject_Objtyp;

create or replace type RepairState_Objtyp

as Object(

RECIVENAME varchar2(50),

FROMOFFICE ref Supplier_Objtyp scope is Supplier_Objtab,
RECIVEDATE date,

SENDDATE date);

create table RepairState_Objtab of RepairState_Objtyp
(primary key(RECIVENAME,R_ECIVEDATE),
RECIVEDATE default sysdate not null);

create or replace type AssessItem_Objtyp
as Object(

ASSESSITEMID number(5),
ASSESSLEVEL char(1),

REASON varchar2(35),

ASSESSDATE date);

create table AssessItem_Objtab of Assessltem_Objtyp
(primary key(ASSESSITEMID));

create or replace type BorrowLine_Objtyp
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as object(

LINENO number(2),

QUANTITY number,

RETURN_DATE date,

SERIALNO varchar2(30),

STOCK. REF ref StockItem_Objtyp scope is StockItem_Objtab);

create type BrwLine_ntab as table of BorrowLine_Objtyp;

create or replace type Borrow_Objtyp

as Object(

BORROWNO number,

BORROWDATE date,

BORROWLINE BrwL_Ntab,

BWR_REF ref Borrower_Objtyp scope is Borrower_Objtab,

member procedure ListAliBorrow

);

create table Borrow_Objtab of Borrow_Objtyp
(BORROWNO primary key,

BORROWDATE default sysdate not null)

nested table BORROWLINE store as BorrowL_Ntab;
create or replace type RemoveLine Objtyp

as Object(

OBJID varchar2(25),

SERIALNO varchar2(30));
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create type Removel_Ntab as table of RemoveLine_Objtyp;

create or replace type Removeltem_Obijtyp
as Object(

REMOVENO varchar2(10),
REMOVEDATE date,

REMOVEL Removel_Ntab);

create table Removeltem_Objtab of Removeltem_Obijtyp
(REMOVENGO primary key,
REMOVEDATE default sysdate not null);

create or replace type Officer_Objtyp
as Object(

OFFICERID varchar2(4),
BWR_REF ref Borrower_Obijtyp,
POST_NAME varchar2(20));

create table Officer Objtyp of Officer_Objtyp;

create or replace type TempEmp_Objtyp
as object(

TEMPEMPID varchar2(3),

BWR_REF ref Borrower_Objtyp,
JOBDESCRIP varchar2(40));

create table TempEmp_Objtab of TempEmp_Objtyp;

¥
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