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ABSTRACT

Impl:ementation of Digital Library using UML develop the library system to collect and manage
documents that is provided by Department of Science Service (DSS) called “DSS Digital
Library” (DSSDL). The full text paper in electronic file format is served to customer. The
DSSDL project also provides retrieval system through Internet. We hope that it increases the
performance of organization in wide area as well as covers more customer requirements. At the
present time, Object-oriented paradigm (OO) plays an important role in the information
technology. It is very flavor and is widely used, for example, Structural programming language is
replaced by Object-oriented programming language as well as the traditional Relational Database
Management System (RDBMS) is replaced by Object-relational Database Management System
(ORDBMS). Thus the change in the recent technology makes us use UML (Unified Modeling

Language) that support the Object-oriented analysis and design (OOAD) process.
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Object-oriented Methodology

3.1 Object-oriented noeyls
. . a =} =1 ada N 9 A Y]
“Object-oriented” (HUUAA N30 2To1IThA (Paradigm) vosnIsad1ansonann
& v o { 1 % N .
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=y

A .
® Object AD Jng MIBAWNUTZNEVAIL F0IUZ (State) H3DUOYA (Information) aeHaridu

=) a

11511911 (Operation) ©3ONEANS I (Behavior) [17]

An Object is a characterized by
a number of operations

and a state which remembers the effect of these operations

31 3-1 Aawaaasiiiomuna Object [17]



VT‘JE)EiN ANy (Object YBIAY)

This part is hidden to us. J

2
( Operations
Store age 77 operations which can affect or read the save info.
The only part of the 4 Age?
object that we can see Jump 77 operations which perform behaviors (affect internal info.)
is its operation. Walk
\

U9 3-2 670019 Object YDIAUNYD “auv18™ [17]

v
v o

aiwifers ot 1 1u Object 931lszneUA Attribute, Part a2 Behavior fag1)

5 | Attribute Behavior

Age StoreAge...
| wife Age?...
. Friend Jump
v Bend myLeftLeg and myRightLeg
Stretch myLeftLeg and myRightLeg
Lift myRightArm...

31 32 drededauilsznounislu Object vosnufiFoauay [17]



® Message passing
ANUNEITBINUTENI Object walautly 2 dnumzie

1 [ Y
1. Static Relation 15y gnAuiludweatind
O Bank Account O
—
Customer Account
U7 3-3 @10619 Static Relation Y94 Object
2. Dynamic Relation (34 FrinSushniSiud Ty lutiod

9 9

Depositor Account

Communication
e e Ry

g‘l]‘ﬁ 3-4 (18819 Dynamic Relation 484 Object

Dynamic Relation 1aURMUMINGY83 00 9:M3tfla Object Mile92n5e@U (Stimuli)
Tdsdn Object nils daulumems@ouTdsunsunedondiunsdstoniy (Message
Passing)

Aeaed1e Mindeamsidaury Jump Adeeds Stmulus 1 deauaneldtues
nszenee 18un de Stimutus 116 Arm 1o Leg
® Class (a2 Instance

Class A0 1AYDY Object

Instance 11y Object ‘ﬁﬁ%' NN Class

A38e19 Class ¥89nu Usznoudae auudazau Taoll ausnofiy Instance Y99 Class
A wie aude “sg@ng” 1Tu Instance 499 Class AU 15uAY Taoudag Instance v25AMULAR

1 Qs 1 R 4 @ o .
A19NUTEN I Object DU (Tondnwal n3e Identity)
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3.3 AUANUANTIAYVBI Object-oriented
® Encapsulation 1taZ Information Hiding

doyn (nformation) uaz 1M wSe wAnssy (Operation/Behavior) 9290
fudasaudiAauiu  (Encapsulation) Gfiwxaﬁuagu‘lﬁtﬁﬂ “m3goudoyn” (Information
Hiding) ttaz@siits 19311 14us Object Ao Instance Y9337

limsidhiedoyasensziTaounld Operation ¥0e Object Furmhamsasng
"7;'51 “The only way to reaching the information in an object is by using its operation.” [17]

“Abstract Data Type (ADT)” s Model ﬁﬁ Operation ‘llmﬁuﬁ%ﬂi NUAD Model [17]

Yot ¥09 Encapsulation fio annseannwdudeuns esnnaunsaldnulaed
oeqardnyaza1en mnfy Tag hideeteTaseadranoly
® TInheritance

msfunesnaianianag Tfimieufu 321319 Class

@208 Class Y9448 inherits Class Y89AY

4of YD Inheritance A1

1. ansathitonTaewan Thin191usi Reuse common description)

2. mslfmlye ufly viufloefifoainfu (Modification can be mads in only one

place)
3. aﬂﬂ11w§1ci’faut’?m%’uiﬂsuﬂmtiamﬁ"ﬂ1ﬁ'&1u¢iaﬂ1iﬁ1ﬂ's1m’hﬁl% (Redundancy
can be reduced leading to smaller models that are easier to understand)

“Overriding” ABAMANTANAM0TYM Behavior W30 Information Inal1§dm sy
Class ‘f’iﬁ‘mﬂﬂﬂ 371910 Super Class
® Polymorphism

Tagnununefe “Having many forms” munwinmsdedennuierduliiy Object #
AnfuszuaaIngAnIsufiuand1aiy

o U4

f30813 N131INV0A String Lo Int sxlidgydnuelifedfie + udmdudeyamesiinfu

o

dofl 484 Polymorphism fie arfuayumshndumidlmi (Reuse) uaziinsaldoy

ulagud la'lé
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3.4 Object-oriented Methodology
& . R o a 's a

AISRAUITTUUAIY Object-oriented Methodology HWnIins1enszuuszdesiiuuifa
A N ada o a o _Any 1 ¥y & a P
n3eszllsnIian ludnyuziFeingi Idnanundl dwanseuiumsingzy senuuy A1
WeuTdsunsy  lsuBemsnaaoumsiauvesszuy n3elusunsn (00 Analysis, 00

) L] 1 -9 4
Design, OO Programming 0% OO Testing) ¢ANIDYIUFU NITAATIZHISVUIIU 1wheq
nsed IR 1859zl Class 021351119 udlag Class 3 ngAnssumsfomssenieiustals
a ¢ Y g ¥ Y dy ' a 4
amgnisoies lsthe Wudu S ldsonuniuszuundesms duonmsimsiziuazeon
1 4 )

wuvlussvunvuauan huewenduszninnseenuuyludiuvesdoya suduves
NILUIUNITNINY
3.5 aaudszneufid1Ayues Methodology

System Modeling Methodology Taoma 1 dsensudie 2 du fie Language Lo

LY U4 ~ )
Process Modellat Language flodaydnual (Notation) fil¥lumsefue uanennunineuss
¥
v ' v o LY a Jd

STULNU @9 Process MUWHY M3vennanalsezies lsluduasulavesnsiinsie

uazponUUUsELIYNY lasainsouaaslddagl

METHODOLOGY
| |
LANGUAGE PROCESS
- DFD [ ? )
Abstraction Work Flow Strategy
- ERD Mechanism
- Waterfall - Top-Dow
- Classification
- OMT I Iterative - Bottom-Up
- Aggregation
- UML " Incremental " Inside-Out
I Generalization
_ Spiral L Mixed
_ Association

g‘ﬂﬁ 3-5 Tnseadedudsznovves System Development Methodology [17]
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14
Aa1iU Object-oriented Methodology 391/52noUAY 2 §71 13U U A8 Object-oriented
Methodology #fnumazldlumsianinsemsessidon UML 4 Language wazld
Waterfall Process Model tiuamweims inadsuvesaiy (Work Flow) lagezna1nfesie

azduAUnd UML NFURUTHY Waterfall Process Model luunda 11/
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Unified Modeling Language (UML)

(1ag Waterfall Process Model

1. UML noegls
UML (Unified Modeling Language) ({un1mn w5o guluuudrans wnsguiiglunts
$1evuylusieazidea (Blue Print) dmSunisnanad1e (Construct) wonduas wudeaf
uVU§1a8IN19gIAY (Business Modeling) Tny UML sziflumsiausgiluuumsdfiaeseluy
M93INTSuTA (Best engineering practices) %‘ﬂ‘ﬁqﬁammzﬁuszuuﬁﬁmumimjuamjw1ﬂ
Fudoudaaly [15]
oML fugiliuiismdenvesyuundy 9 81 138ui fe
- Data Modeling Concept (Entity Relation Concept)
- Business Modeling (Work Flow)
- Object Modeling
- Component Modeling
wennInG UML feamnsaldldnasarTnsemaniomsiny sudaty SDLC
(Softwate Development Life Cycle)
2. Uz iAmanives UML
msfmuagduuunivinisimsigiuazeenuuuidaiag léuﬂﬂﬂ;ﬂuisﬂ’iw
natnAassEf 1970 Sedaronsassydi 1980 ImInaassdrsuuaanuRafAna Lt
unsvaefafunsinsed wageRnUUUIFIINg uazlugesendndl 1989 - 1994 1atins
s navesgluannn@udeddesnd 10 puylidhannt so gUuuy uazfly
dnanaiil#ismsmading (Object-oriented) e linufuTsaumeanele'ld
aunsEIInaIanATsER 1990 1ASuSMeRann UML a”?u‘lmﬁau@mﬂn 1994 Tag
Grady Booch (¢ Jim Rumbaugh 484 Rational Software Corporation 14%in35au31uunves
Booch 148% OMT (Object Modeling Technique) Lﬁaﬁnyﬁﬁmﬂun‘?ﬁmq nianntiuludou

ganAwn 1995 AligUuuuees Unified Method 0.8 udf WitszaunimduSeluldl 1995 iy
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Ivar Jacabson ﬁ"lﬁ'ﬁw;ﬂtmuﬁ‘umﬂuﬁﬁ‘ﬁ OOSE (Object-oriented Software Engineering) iag
‘gamoludl 1996 Sefi UML 1.0 muflumasgulaemssauiiovesatn q uS¥n Wy Digital
Equipment Corp., i-Logix, Intellicrop, IBM, ICON Computing, MCI Systemhouse, Microsoft,
Oracle, Rational Software, TI {10¢ Unisys
Yeg1iu UML 1450n1559951910 OMG (Object Management Group) 1¥iTusnasgu
nils uaz lifilanfhudwes Sugihivuida ngnasirild UML Ussauanudads Ae
r. UML dhusiivud18malunae 9 Sadudnvarpiuomanmniinoee
wlusfa
2. UML Lﬂumﬁmgﬂlmnﬁi%’"lﬁ"luﬂmu a9 sTUU ﬂfumaumsﬁmmszuu
(Development Phase)
watw 9 vasns Idiimsmivayunasgiuves UML s#?‘mwi*f‘rug'lugﬂunumm1m
'(Modeling Language) c‘ﬁ«ﬂu"?ﬁmsﬁ}ﬁﬁq uML fufivensuiuedientaune Tas UML 1.0
Hunessuiicnnse1dl8uneTedosnm Tudouunsiay 1997 wnmsAuIf UML Version
1.0 Aldfumsnevauedlay Object Management Group (OMG) Analysis & Design Task
Force’s RFP-1 tnglunaisil 1997 oMG ladimsuensuinasgiuuss UML 39hldvate
pefnsuazdnanldvensuinasgiu UML Saimslfasmamivayudu 4 medw umL i

4 A o 4 A1 2
msmmwmﬂ‘lumswmm Wﬁﬂﬂﬁ)uﬂﬁﬂﬂi‘ﬂ‘b"wﬁluﬂﬁﬂﬂﬂﬁiﬂ

Subm fasin S£UM L 10 00N & QLS
o adoptin, dan 97 p f
Publoatin of 3 .
UML 10,3 97 t? L 1D Standardization
puble | June96& OctVE  UML 09& 091\ *
foadbark
UM L Partners’ )
/ . Unification
OOPSLA 95 Unifﬂ./u .e(aos xpertice
;:'och 93 OMT-2 *
Othermethods Booch 91 oMT -1 oose | Fragmentation

31 4-1 uwunmuanailse SRnansves UML
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3. Y5219Mv99 UML Diagram
1 4 ] ¥
UML 148 1Mua Diagram e 9 Diagram fauaaslugilii 42 eldlunisdrans
puuszuuny Tasmsuesluudyuieg (Diagram uaazaiia) e ldeunsadhloszuuauld

11 Vo ]
wnfiga Taogsrassuuyliduiiudealdnn Diagram Tavanunsodenl¥ Diagram Mivangauy

Object

Diagram

Use Case Component

Diagram Diagram

Sequence Deployment

Diagram Diagram

Collaboration Activity

Diagram Statechart Diagram

Diagram

* £
31 4-2 uHUMINUAAL UML Diagram 719¥15@ 9 Diagram

UML #4 9 Diagram ainsadausisesniiunguers « 14 sat
3.1 Functional Model

Functional Model iiluiipuiiaseillumsuansnnudenisvesszunianua sty
msetueswazideandng meluing uaasldifiums Inavesdoyalundazasyim Ta
wwaulufisadnfinues lsthdidesin wiesdefilFlumsuansanufesmsvesszuvie
Use Case Diagram ‘lﬂ]’f’“lumsuammmﬁ’mmmmﬁzuuﬁ”wuﬂ‘lu5ﬂumsﬁé'1=x’f'a1ua1u1sm’h
Ta'ldd4w Tavazgmirla/14ee 111 Phase saq vesnsTinsizvinazesnuuusza
3.2 Object Model

Object Model iHunupiaesiildlumsuanslnseadnvesszuy Taszuanslugy
489 Class A1 NI5A9INANUABIMIVOISEUY Tiurerasegly Functional model in3osiief

o

15 lunmsuanslaseadeveessuy A Component Diagram tiarade Inseadauazanuduny

o

o
pj]

o ' 's ¢ 1 . =< 9 [ o
ﬂlﬁ]ﬂﬂﬂﬂﬂigﬂﬂﬂﬂwﬂ *uawmlmm @Y Class Diagram LLﬁﬂ\iﬂQTﬂiﬂﬁiﬁuﬁzﬂ'fmﬁuwLlﬁ
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v o
Y84 Class Object Diagram Hansdelnssadanazanudunusues Instance 11az Deployment
v v o 1 i o o
Diagram HarafeANuFuRUSMInenmssninamdsenouvesasaisiazvenanag
3.3 Dynamic Model
. 3 A9 3 2 ° ' . '
Dynamic Model (Hutuusansildlumsuansdemsieinusening object 19 e
] 4 o 3 a 4 i ¢
mydadenny (Message) ioioimanisel (Even) a9 1AfaTu Object ludilnuuis
{ &, i U =y 1
Instance T3199UN Class 1 1Avonuun13lu Object Model Hmauiid uazngAnssuiTy
=t [y 3 o :3 1y 3
@y Class duuuy  lumsdinueesszuvezdseneviiuninaisdetionnuldisenang
v ] ] v
Object a1 Wafimsiiau 1i5os9 ud Object 10z linIsI/AondaIU(State) Tda1uing
¢ a 4 4 { o & 4
asainaduld eldiduamwndmualily Functional Model 5eailoNldfie Sequence
o a v 1 v
Diagram ueasldifiuden1suandendimssznizg Object 7199, Collaboration Diagram
v @ o 3 °
AMNTAUFAITIANUTUTUTTZH I Object 7oy, Activity Diagram tarasfeanuzn1sniau
N A 1 a1
TuudAay Action LA State Diagram LAAIIINIFIAYOY Object UBNDITUNAMIDIA1Y Twa
a J 3
nsenves lanatiuthe
4. ANUNNBVBIUATL UML Diagram
a ¥ @ Lo { ks a
sroTusANuMINInsdydnuaiaieg fl¥ly UML Diagram TawszeTunumwnie
[] y
diagram MidonldlunsWannlulasemsiannssuuauil 4 Diagram 1Auf Use Case
Y
Diagram, Class Diagram, Component Diagram {l8% Sequence Diagram fail
4.1 Use Case Diagram
h 'ﬂ a ul s o & vly
Use Case Diagram (11U UIWINNUAAYDN 19217 1IADUGU (Ivar Jacobson) ¥4 OMG @
y ¥
s B lunanguves UML Ao uaziittnmsduq dwuofailll1ded1sni199913 Use Case
[ ] 1 4 ]
Diagram (Hud@aildlumsuaasanudesmisvesszunionualudnyasidldauannsadh
v

3 v o v LY ’ v o LY
1918410 Tasuansnnuduiusseninedldfussunameg dydnyel ladail

T
1l 4

a A 4 o s 2 Ay 4 A 4w v
® Actor fA9TEINDYNIYUDNITULNITHAIUIVUNINUA mmmsuamﬂaUuwsa’dway‘aiﬂ

U

fuszuy Tavh Actor e1wezidluau szuy wielusunsudug A4 TesunszdlugiSy

a1 Use Case t5uffldazun dudu

X

Human

o L4

317 4-3 dydnwalves Actor
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ar { a 3 u’: T Yo o o
® Use Case ssiifudumuauiifadiulutunoudieg Tnoeslddadavelifiugiaeg wiens

naN 81 Use Case lafinsouimasudimdousouuaasitll Diagram toshlfeduiose

azIduAYDY Use Case 910 1

>

71/ 4-4 Foydnwelues Use Case

v o d a 1A o o
® Communication (HumsuaasarwduRuinSomsaadodomisiu  (Mmssuuazlddoya
1 t o [y ' £ [ 4
YITITUAAUUASOU) TEHIN Actor 110y Use Case %‘1'm%ﬂztﬂumiﬁamsuuummﬁm

1
2 W

- sy ¥ v @ @ Jd 9 A o
130 2 'V]'Nﬂvlﬂ HaeNgaUanyMauny ?Qﬂﬁiﬂﬂ'l

e

as d

gﬂﬁ 4-5 °'ty NYNUUBI Communication

9/ o

& @ o ' (Y {
® Relationship {HuMsiaRMNUAUNUT 52119 Use Case 11 Use Case Tnuldiduniingn

Pt v o d 1
ATHVII ANUTUNUTTZHIN Use Case fl"lﬁsl’ 2 Uy ﬁﬂ Extends 1A% Uses

49

51l 4-6 Foydrwalves Relationship

ﬂ a o «1 9 o T = 1 ¥ a &
Extends tiumsiinnsiau iy Use Case TaonsiGon1491ndn Use Case vt gnasee
881910 Use Case Nignionldainllds Use Case NRosmsmin@umathion uazeziidoni
"9 3
<<extends>> 331 YUY
= ] - o 2
Uses ilumsuaasl¥istutiants Inherit 1101591974910 Use Case ¥ils 118 Use Case
A 1l v o '

wile dlmognesezedi Use Case ndnfiszgnateneannudmisosenty Tagezidean

L4 9
<<uses>> U5 N oAU
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4.2 Class Diagram
R a & A . o a
Class Diagram (flu Model ¥tianilesnilu Static Model sziflumsourods Class taz
v o & ' o o v ] a Y P -
ANNFURNUTTZNIN Class Nl Inseadnvesdoyasndnganssuvooyaiuana1any &9
Class 1 Class esofimuadianesmsildadaldsunsuasmsadin Class 1
Object-oriented 19
(Y. < { { -~ ' ' ' o
Class 1¥dadnuelifluz@mboy ewefurehanguues Object 1 filgudnyme
i o . v o o . . o & & ]
(Attribute) ¥13111n15911974 (Operation) HazANNFURUT (Relationship) YuAUg U Feluudaz

b4
Class Usznou lArosvazidoaiugiu 3 dausegyl

Class name

Attribute

Operator

517 47 drydnuaives Class

® Class Name 1AR$0Y83 Class Nimualuszuy
. o LY n’: d'd £ o 9/
® Attribute 1unssmuanudnsuziamuaniiniely Class vendeswazidvavesdoya
v ] 14 v
(Attribute) MU Class iRoarusg lidhiu untedeyalu Class o199z ludrriugedeyaly
Class 2u 18
(] E 4
® Operation (HudunlfeBinulu Class Wuil Method 8zlsthe ImsSusgavesdauls
(Argument) 821574 5 oiin1sdanisen lunso
v o v
® ANUANNUTILNIN Class (Relationship)

LA

Y = o o 1 g ~ o [ dy
UML ulﬂlﬂiUiJﬂ'J11]ﬁ3JW1!ﬁi$ﬂ'J']\1 Class vl’.] WUANUTUNUTOY 4 (11U A9U
¥
2 Y v =

o @ d T
1. Association VSUTAIAIMUANNULISHIN Class %su"lﬂmmmﬂtra U 2 NN ﬁ

E4
[y o A

Foyanyaiaeil

v o d
ANUTURUTLUUNBRYD I

ANMUFURUS LV UADINI

{ v @ o . .
gﬂﬁ 4-8 OUANYUUDY Association Relationship
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. D . . ) o @ v
2. Aggregation xi‘lugﬂuuuw&ﬁwm association ﬂmi‘lummﬁuwuﬁszmn Whole
Y
18z Parts Y8374 8 Whole sz1lsznov1uAay Parts A9 voediu Auiumisaseg
43 1y v w d dyl
¥4 Parts 9¥A09UUY Whole ¥50vziSonanuduiusiuviid “Whole-Part” fild

1 4
LY S

=1 o o
fidaydnusinail

o o o
ANVFUNRUTULY by Value ‘

ANUFUU Y by Reference <>

.Y

gﬂﬁ 4-9 Uiy AYBIYDY Aggregation Relationship

v @ ‘é A 9 @ o da ]
3. Depends on iugtununauduiusuuuniisilduansanuduiusiusznin
1A & a 2 ]
aaa 2 aand luwsnama nilaGonlsuSmsvesdnaaianila na1IAs Class Y89
s/ = -3 L") a 99 9 a W 1A 4? 1w
HuenTMsYUBYAULTNITVDS Class YO IMUTAIS 1A lilinsTudefunielu

v
Taseard19984 Class idaydnuained

—>

;‘1]‘?1 4-10 ﬁ'ngﬁ'nynfﬂm Depend on Relationship

¥
v o @ o 1 LY
4. Generalization AuduiusgiiuviilFumasnmduiussendng Class iU Class

=

1 4 A ' o = é
Tundfi Class nilsnwneoaguausauas Inssad 1991080 Class nile Taoi5on Class

T
o

t 1 { o v 3 @ W o
NYND1UNOAI Super Class Lm%ﬁﬂﬂﬂﬁ']ﬁﬁﬂ'lﬂﬁﬂ'lﬂ‘lﬂilﬂ’ﬂ Sub Class flﬁigﬁﬂ'ﬂm

U

aadrenalugili 2-1

People

Employee Student

4 W i v o o
310 4-11 w9 FURUBIYY Generalization
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4.3 Component Diagram
. ~ < v o ' '3 '
l'ﬂu Diagram ‘VlllﬁﬂQENIﬂ5\1?{%’1\111213ﬂ'J'lllﬁﬂWHﬁi%H’JNﬂ\‘lﬂﬂ‘i%ﬁﬂﬂUﬁN‘] UBl
s & & o M ' I .
gan@AIIs Feosnlsensuaina1Io1ulu Source Program N30 Library %50 Executable

g . o § d 1
Program 1@ 1A8 Component Diagram 32iiuiuusiaseitlsznoudlsesnilsznoudeg ves

r ¥
ar

4 @ o @ I @ § Y
szuuyen ToaiuTagldnruduiut ludnyasidudedulugdveudullseniivgassgen

Component gf Taldia Component nan ﬁﬂgﬂ

; Fn Interface
0184

component O

;51]‘?1 4-12 Foydnvaln1dmelu Component Diagram

o

4.4 Sequence Diagram

({4 Diagram NuaraalfFudemMsNusening Object #1399 awmsdedeny uaz

3
@ A

4 o 1 a 4 & 8 o yd {
diomgmsaiaies lanadu adidouTsunsuozld Diagram daitiluddiniteofios Iadon

14
= o

Tulsunsuldldawin ldoenuuul? daydnusinldlu Sequence Diagram fidsii

Simple Message Synchronous Timeout  @®
Ahbstract Messagg_ Balking - Asynchronoug
- =S
Object Result Hame = Message Name (Parameters) : Retum Type

¥ W o 1

3N 4-13 dydnbaiaieg 1191 Sequence Diagram

o

® Object fio Instance Y04 Class M miAsu-dedonny (Message) 910 Object 511'-’“1?331"11

mmeuﬁummm’fﬂmmifuqtﬁ"a“lﬁ'tﬁﬂmsv‘i1&1u°lu1fumawhm‘umszuu‘lﬂmzi‘]’f
Fodnualihudunsandunsidoves Object i Class fmunegduans

® Message iludonnuiidelvinsznin object figni3un &1 Message 11l5znou 1 udau
ﬂszﬂaumaqﬁqda‘lﬂﬁ'

o $ v o VoA (1
- Result Name fiodaudsiozdanuain ldainmsdedoninu (Message)
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3
DR

Parameters A9 Argument AN AAA1ANY Object 1DH1IUATN Method NfvIUA

4
Al Message HUA

]
= L el o

Return Type A9YsetnnvesdoyafadanduuInasnInn1siieuueen1sds Method

a4

n’l’ Q’ll o ] 1 ' o
UU ﬁ'l Method HUAHUANUMTEIAINAUVUN

Constraint A9130U TUN1599 Message

5. Waterfall Process Model

o o o 4 H 1Y) ]
TumsiauigenNuafiuGesfinoudadudounasisivazidoanoudiauin 39103

1 o 4 4 o 1 t
mmmﬂizmumswmuwaﬂmLmaamﬂu Phase 11399 l?Uﬂ’J'l Software Development Life

é L] Q’l’ -4 1 4 a wa =
Cycle model cmﬂmmwumumswmmeamﬂu Phase AN €) m‘lﬁ'msﬂ;]muazmﬂmuwa

o T A o
yoamswau1wIy aaldlinmsfmuniiasgiu Sofiware Development Life Cycle 13naty

Tutad (%9 Waterfall Model, Rapid Prototyping Model, Spiral Model, Concurrent Development

v ¥
Model 14ag Formal Methods Model tiu@u Iufitioziin Waterfall Model uudundnluns

o o = '4 a oo o’: {a
‘lJ5$Qﬂﬁ1%ﬂﬂﬂﬁ’J!.ﬂ'i'l%ﬂllﬁZﬂ't)ﬂlmUL‘]N'mq IN31y Waterfall Model uuﬁ]u Model ﬁuammz

Whlsdw

319 4-14 UHUNNLEAS Waterfall Model

Waterfall Model 924449 Phase miv‘hqmaam’flu 5 Phase ﬁ'ﬂ

1. Phase ¥09m31¥S T899 voayenAuIs (Definition)
2. Phase ¥89A15UATIEH (Analysis)

3. Phase ¥93901598N4UV (Design)

4. Phase Y93N13 ﬂﬁﬁalmz‘ﬂﬂ’d 91 (Implement and Testing)

5. Phase ‘Umﬂ'l‘a'ﬁ'lj‘\ﬁﬂ‘ﬂ‘l (Maintenance)

¥
Tnoe 135005 U0UADE Phase 1ART
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® Phase 1: M3limiiguvesverfiI’ (Definition)

Phase i1 Phase fidaiiqa tieswindunsnndennudesmsag vesszuy
lymmdnvesszuudonsls vouwavesszuunuiaulefudny anudesnsvesd19a
o lsiuduthe unslifidmiios lsthasedoaiims iidonmessmimaniutonnudhlef
asafu f1lu Phase T 1ziadomsvesszun sy foziinais Phase dolilvesns
SUTUOUEIY WadWER1491n Phase T Functional Model o Use Case Diagram 1102
WIUYNTUVBIUBYa (Data Dictionary)
® Phase 2: mﬁsmwﬁ (Analysis)

o @

o '8 'Y {
1u Phase ﬂ15'Jlﬂi'lz'ﬂ%zlﬂlﬁ"aﬂﬁ‘lﬂﬂ]ﬂ]ﬂq1uﬂ15ﬁﬂzﬁﬂﬂTllazﬂﬂﬂllnﬂﬁqiﬂiqﬁ%’%ﬁ

<

=

vossrunuamvnwavesilymitauledos lsthenm Use Case Diagram 7114910 Phase i
1 11 Phase f1o¢ 1Awadna Object Model ﬁ"?nﬂswﬁwﬁmﬁimsmﬂmﬁﬁﬁnﬁuﬁ'ﬁui“fum
(flu vuaany 5ot Component erdumsaanudrdonvesszuy
® Phase 3: NM390nUUY (Design)

mseenuuussuvIzSudetoyalugisvesmsdinneifivewefivzisuimsUioa
fuszuundy lumseenuuunlseeinrsande Hardware 31 szuuilu Centralized n3o
Distributed §uiuszunuuy Distributed Hmsdamsfuszuunilasasivetnels widferls
uddadedods dosms Object MnEMRBTWEMIVANVEZAIN UM ARdDADAIHSD
i ifludv ugafnnsand Software 31 Class frueg lsthuiteadunihieduiifadeiug
19 (User Interface) AoImsanaififuiososmasanuazain ludsevesnnuduius
sendn Class ude'li Srluszuudesnsidszuugdoyn Samaiimiidedldlunsfade
szwie DBMS vie'li desiinsanmimddeuvesdoyanseltl deariims Normalization
vio'ld msld Class veaynnaneusanie’ll msAnAesznine Object Huuuy wioudu
(Synchronously) YEL) tﬁﬂ‘T;luvlﬁw%lﬂuﬁ’u(Asynchronously) Sludu

HadWE 14970 Phase T1A2592 18 Class (RUAY 19U Class Reafumsdaretugldom
ADNTIAIG 6199 (GUI Classes), Class ﬁ%ﬂmmazﬁﬂdaﬁugm%y‘a (Database Classes), N7
AUNUITENIN Class (Dialogue) uaziszinnues Object ‘ﬁG’l’ﬂQf’l1Slﬂulluuﬂ135(Persistent
-Object), ANNFURUTIEN I Object , Transaction VI'N“] ﬁﬁu‘lfﬂ Dynamic Model aedl Sequence

Diagram LA/ 30 State Diagram
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® Phase 4: Implement a2 Testing
Implement 14ag Testing 111 Phase voansi@oulisunsuuaznadonli @iy la
P ¢ v a o . ; ; =2
Msunszn Tavez1dmsTisunsuFaing (Object-oriented Programming) ¥ansiilasarnms
a 's a o 1 " S A
Ansrzvuazeenuuy lilums Tsunsudsiag daums Testing Amilowdumsaslnaeu
~ o & daan . @ @ .
A3 15uns N MYLINANITNIIATINADY Object 58951 (Object Testing) NsLiLlag
a '4 a o o (K] @ ~
nnmsinsiuazesnuuy lidlums Tusunsuannsadeingin 18 ligann densmai 4-1

4 :1‘ a 4 a o [ a o Q’l’ @ wa
lﬁﬂ\iﬂ']ﬂ THNNIAUATISHLASDONUUVLIFIING ﬂ‘lJfT]iI‘ll5Llﬂii]l‘ﬁ\?')ﬂi}ﬂﬂﬁ“ﬂﬁléﬂﬂﬂlﬁﬂﬂﬁ

Y94 Object-oriented 18un Encapsulation, Inheritance 101& Polymorphism

i package Tunw Java

Component

Class Class
Attribute Attribute
Method Method

Attribute #1199 6% Read only

Lﬂu Set Method

' < =
Attribute #1199 9163114 Read-write

L‘i‘Ju Get, Set method

Inherit

Sub Class 92#94 Extends 910 Super Class

v =~ ¥ ba G2 A
©1 Component UN1391NVINI Module Y150

Component 5] U9

1WA Import Package WU€)

Public (+)
Private (-)
Protected (#)

Implementation (?)

(144 Public 1w Java
(# Package v Java

ﬁ‘lu Protected 11 Java

ADMIAIMUA B YL Implement 15191992 19

5 Iy v ' a
Private GhlﬂTH1%']'31ﬂ1ﬂllﬂ?llﬂ‘"ﬂﬂﬁlﬁﬂ5m

IRRGALE

M3197 4-1 Mmafisunn UML Tidlums TalsunsuFadag (1141 Java)
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® Phase 5: Maintenance
TuMs Maintenance diumsHaLIIBUIRAGIngezi ldazainnd unded1e
[ ~ o ° { J [
@ imsdasuudasTaseadheved Class Negsimsalasuuasias Implement naerdi v
- FU P NS AR RPAE NP
Wiy aardus Nheades lisuludear/dounilas
=1 1 o,: ] - £ o a L's a o ¥y A oA
917U I1AUIA Phase 11 1 19 Phase 71 5 MsamsiziiazesnuuuBingez 14inseelion
o o a 1 <1 . o 4 4
IdnvaiziRuaiufiededeile Object woanaodadiu Object Mlilelinsulaouulawudly
] T o 1 1 A é 1 1 ]
18 ATAINADMIIAMS AITAINBATLNIN Phase Mil9098A Phase wileez liifigoehamsey
“ o . . { s a 'd
$148409 Object (MiloUAY 1Azl Object-oriented Case Tool NAUUAYUMITAATIZHLOZOBN
a o a e 1t ¥ ' a o . ar n’: a, a s
wuuFeingoennawuiEm uafifiezitonld (¥u Rose 91nUTEM Rational #a1iu3Tn1sIns 1z
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UNN 5

Object-oriented Case Tool: Rational Rose

5.1 Rational Rose 2000 Enterprise iEdition

Rational Rose 2000 Enterprise Edition (T Visual Modeling Tool (10g Object-oriented
Case Tool Ad1W50@319 UML Diagram anua Wellumsinssszuuanld domsna
Diagram @199 1asl@29AN15 Diagram yazimuagauifn1e9 ved Diagram #isusiu as
Foulvafuszning Diagram UaEmstamsienasRNLULT AR et redu saiiaTae
o ludalumseadie Class 1ag Add-in ﬂ"N‘] xﬁmﬁn %1 Rational Rose J L1ag Rational Rose
Oracles fioznanafene'lyl
5.2 Rational Rose J

Rational Rose J i udauifiaif1ues Rational Rose ﬁﬁf}mﬁuﬁ'ﬁﬁqda'lﬂf:

1. ﬁﬁumgu?i’mmmsmni‘?u?mﬂwﬂlﬂ%uﬁamiaemmu

2. avfvayumsiaudiuiinlaonsvh Configuration Management 182 Version
Control System
11508319 Source Code 2117 Java 310 Model
ATOINUAN Classpath 71011 Model

avfuayw IWdsila zp, jar uag cab 1 Classpath

AL

d a
asaanuaee IWawila java, class, zip, jar t40¢ cab €111 14 Model Taons
° . . v <
1 Reverse Engineering 88 NI IR
['4 [y o o [y d a . . A o
7. v dunuda Tuiddmiv Wil zip, jar tog cab ioumeyins Reverse
Engineering
° o Y o ¥ Y 1
8. MUITNDDNLUULVINDY ‘Vlﬂﬁmuﬂ']Wilﬂﬂﬂ']iﬁTNIﬂiuﬂiiﬂlﬂﬂﬂ']}l'l Java "lmm
Package, Class, Interfaces, Imports, Inheritance, Fields, Methods 142 Modifiers
9. mwsanruguAmauiAnIeg 00198aTudd 1Aun Finalizers, 8y Static
e g o - S y
Initializers, HATTIUITANTHUR YD Field-name 1Aieq

10. avua 1UN13 Application Partitioning L{@¢ Distribution
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11. M3 Mapping 8619921A910 Model l1/g Code
12. frﬁuaqu Default Package GI'N“]
13. Y3lqamsmiuayu Class Moluuag Classes e 7t liogluszuy
14. M58319 Bean (Get/Set)
15. Talsunsu Editor amnsouaasd 1@
16. @i UeayU Framework Y118 Ing) sznou11da Component Iridonldau 11
- JDK Class Library
- Java Database Connectivity (JDBC)
- Java Generic Library (JGL)
- Application Foundation Classes (AFC)
- Windows Foundation Classes
- Enterprise Java Frameworks (JNI, EJB, JTS)
5.2.1 A20e19M1591 Forward Engineering A28 Rational Rose J
Forward Engineering i n3zuIUMIaallsunIun1E Java 910 Class 130 Package
N30 Component 1w Rational Rose Model
ifutt5ﬂ%39¥ﬂﬂﬁ1ﬂﬁt‘]ﬁl Classpath 11%%1‘1]5\1 Directories 1138 IWA%iin .jar, .cab, .zip ﬁ
Foems 19 TaoiuiAnludnues Directories 711111910 Classpath Environment Variable

ngnimualineuuds dagln 5-1 uag 52

agram: Logical View / Main]

31N 5-1 FEmisidhgwilnenisiivua Classpath
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ject Specification

Mjakarta-tomea

1 5-2 wilwevmzsiNsAMUA Classpath fiNUvea 1WA java, .class, jar, .zip

¥
o

[ [ v
duf 2 1 sa19 Class Diagram Nd03an13 Autua1081900 1T o319 Class User

User
&,id
uname

Q,passwd

wset_id()
set_uname()
vset_passwd()
wget_id()
wget_uname()
wget_passwd()

31]‘71 5-3 Class User 14 Rational Rose Model
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o

U

ﬁ 3 Lﬁﬁ)ﬂ Class ﬁﬁmms uf’{’JLﬁﬂﬂ Tool > Java > Generate Java

§ a v d
31N 5-5 T5M135gWadNT Source Code
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c.\jakarla-lumcal\webdpus\exaﬁlples\\b/[B»‘IN Ficl

?‘/)ﬁourée file: c:Ijakarta-toncat/webappsIexanples/ués—IHFIclasseslUsér.jaua

i i

:
}

FE LS

@roseuid 39CO6A47017C
=/
public void set_1id()

it

@roseuid 39CO6AS3IB1SE
*/
pud set_uname()

{
b
[ xx

@roseuid 39CHB6A570320

31]‘71 5-6 WAANT Source Program

lenmihmenszdnsodhanadng 1R Ui 55 uaz 56 HE java iadredu
v1iufineg1u Directory fismua 13l Classpath
5.2.2 12081973911 Reverse Engineering @8 Rational Rose J

Reverse Engineering B N3¥UIUAUATIEH Source Code N1 Java udmaandu il
Class 1179 Component Model 11 Rational Rose

wuReaf Uiy Suusnazdoaiimsin Classpath W5 1I54 Directories n3e IWawiia
jar, .cab, zip a3 1991 TaeuAnludmves Directories At 1/a1n Classpath
Environment Variablefigniinua 13nouuds faguit 5-1 uag 52

Sudt 2 don'ud jar, .class #3033 Tﬂmi’fﬁ;my_ Tool > Java > Reverse Engineering

Java 793107 5-7 uaz 5-8



Java Reverse Engineer

[ CreateUserM
| CustomizedSearch.java
{DeleteDLOMagt.java

o , | DisplayE ditDLOForm.java
{2 c\jakartatomcat\ib\serviet jar & DisplayEDLOFom2 java

4 @ [ ['4 o = o
317 5-8 A2v819m3150n 10910 Directory #1911 Reverse Engineering
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v
1Y [ d 1 °
Juganio nasnldiden aisouseouds Inatlu Reverse Tilsunsuagsinis
. a v LY ' A . v
Reverse 00n1YY Class Diagram N1#99M15 A9610619 1A0n DLO java U52nou11/A708 3 Class

1482 3 Component LWLN 1A8FUNAATI Browser Windows A4317 5-9

ﬂ_ Content
- Keyword - & dlo_id ; int obib_id : String

yvalue] : String = new String [5 "Omle';;‘sﬁ_nﬂ @input_dt: String
&noint v\ = @lssn : String
— ; / 1:0;3? o \ gissueno: int
‘ i getio_id)) = ovol : int
g Depb,y;]m i SgetTitle0 oveamo: int
MRLF roption YgetBib_id) ‘pub_dt: String

Sgetinput-dt)- | conf guserid: int
Dgetissn( 7| gnopage : int
®getissueno(
Qgetvol)
Sgetvearno)
$getPub_dt
QgetUserid)
SgetNopage
Qgetfiype)
®getFlocation)
SgetZlanad
DgetAuthor)
Sgetkeyword()

g‘d‘ﬁ 5-9 (19619 Model 1 1@91AA15%11 Reverse Engineering

5.3 Rational Rose Oracle8

lusiueiRuafiy Rational Rose Oracle8 o utiuiAuY04 Rational Rose Aifigaierutid
Fade il

1. anseads Object Models 9111 Oracle8 Relational Schema LUASYYIYAINTAINITD

T gy arainguos Oracles

H
A

o [~ o g 1 a °
2. annsamldueafiunn 13081009 Relational Database Nilogiay uazdiy
v @ . . 4 ]
anuazaInlumsdunuazyseneudAud Uiy Business Object F993%I0aA

M3a9NUdMIVNIUTVY39 Relational Database
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3. s Iddiennssuuahawuinesmagsa lugdvesnmiildlunisiann
Tilsunsunaggrudoya seiTesa Tuifamihmalumsaths Object Model 71
WAL Relational vlﬂ’c]: Object-relational Taua150e319 Relational Tables,
Triggers, Object Types, Object Views, VARRAYS, Nested Tables, uazf}mauﬂ'ﬁv“m
99199 11 Oracle8
5.3.1 P31 database normalization
msrasauuvesdeyadmiy Rational Rose Oracles faduiludosiunszuiums
PONUUVTIUTOYD 1azN13941 Normalize ¥03yn93 uifunen Tuszuuand 1891, Normalize
doyarsa dumaslunianan 1Mt aezmsei 1411919ms Normalize 1ad1aiu Class
Diagram 7 21310 Database Package uaava9zti laraily Database Schema @ae Rational
Rose Oracle8 aznanineluadodali
5.3.2 f0819M158319 database schema Y8932 UVAIY Rational Rose Oracle8
1. 910 Class Diagram 11 Database Package 1aon WY Tools > Oracle8 > Schema

Generation Rational Rose G‘Ngﬂﬁ 5-10

2, "lﬁ'waﬁ'wﬁ'ﬁ'agﬂﬁ 5-11 AA Generate 92 1@ Source Code (DDL) ﬁﬂgﬂﬁ 5-12

3 DLproj3
-3 Use Case View

<RelationalTable>> |
AUTHOR
SAUTH 10 :WNTEGER
_NAME :VARCHAR2

~ AUTH,
NAUE ~ ﬁ'ﬂ_w:

PUT,_
- -_

\\ +KEYWORD
Ty ATVARRAYSS

KEYWORD

31Jﬁ 5-10 Class Diagram N921111@319 Database Schema
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¢~ Dracle 8 - Schema Generation

' E4 '
51 5-12 nhvewadwinAIInduneud 1

MUUIMA HINABINITAY Create Database 420 Rational Rose 1Hn@a1jy Execute 1atszu9zAng
a e’: o o 1 ig v = < 4
Anda DBMS (a3 varuysaindl ualunsdin lidesn1sez 1938 Copy Source Code thu'lAtive'la)
° v o g oo
uﬂlﬂ‘l’f Create Database 1UN1EWAQ Nﬂﬁﬂﬁﬁ"lﬁ' fio Source Code (Database Definition

4
Language) fatl



CREATE TABLE CREATOR (
CRE_ID INTEGER NOT NULL UNIQUE,
CRE_FNAME VARCHAR2(50) NOT NULL UNIQUE,
CRE UNAME VARCHAR2(10) NOT NULL UNIQUE,
CRE_PASSWD VARCHAR2(10),
CRE_LEVEL INTEGER,
CRE_EMAIL VARCHAR(30),
CONSTRAINT P PRIMARY KEY (CRE_ID));

@1519% 5-1 DDL 48901514 Creator N 18910015 8319898 Rational Rose Oracle8

CREATE TABLE PUBLISHER (
PUB_ID INTEGER NOT NULL UNIQUE,
PUB_NAME VARCHAR2(50) UNIQUE,
CONSTRAINT P2 PRIMARY KEY (PUB_ID));

A13197 5-2 DDL ¥84A15719 Publisher 7t 1491901505198 96 Rational Rose Oracle8

CREATE TABLE TYPE (
ISSN VARCHAR2(15) NOT NULL UNIQUE,
PUB_ID INTEGER,
ZTYPE VARCHARZ2(15),
CONSTRAINT P3 PRIMARY KEY (ISSN),
CONSTRAINT PUB_ID FOREIGN KEY(PUB_ID)
REFERENCES PUBLISHER(PUB_ID));

A13199 5-3 DDL 48311379 Type 71 1491nn150519420 Rational Rose Oracle8
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CREATE TABLE CONTENT (
BIB_ID VARCHAR2(20) NOT NULL UNIQUE,
ISSN VARCHAR2(15),
ISSUE_NO INTEGER,
VOL INTEGER,
YEAR_NO INTEGER,
PUB_DATE DATE,
CRE_ID INTEGER,
NO_PAGE INTEGER,
FTYPE VARCHAR2(15),
FLOCATION VARCHAR2(30),
ZLANG VARCHAR2(2),
INPUT_DT DATE,
CONSTRAINT P4 PRIMARY KEY (BIB_ ID),
CONSTRAINT ISSN FOREIGN KEY(ISSN) REFERENCES TYPE(ISSN),
CONSTRAINT CRE_ID FOREIGN KEY(CRE_ID) REFERENCES CREATOR(CRE_ID));

A15199 5-4 DDL 4849611379 Content 1 1910015031982 Rational Rose Oracle8

CREATE TABLE DOCUMENT (
DLO_ID INTEGER NOT NULL UNIQUE,
TITLE VARCHAR2(100) NOT NULL UNIQUE,
KEYWORD1 VARCHAR(30),
KEYWORD2 VARCHAR(30),
KEYWORD3 VARCHAR(30),
KEYWORD4 VARCHAR(30),
KEYWORDS5 VARCHAR(30),
AUTH1 VARCHAR(50),
AUTH2 VARCHAR(50),
AUTH3 VARCHAR(50),
-BIB_ID VARCHAR2(20),
CONSTRAINT P5 PRIMARY KEY (DLO_ID),
CONSTRAINT BIB_ID FOREIGN KEY(BIB_ID) REFERENCES CONTENT(BIB_ID));

A13191 5-5 DDL 49411379 Document 71 1491015219878 Rational Rose Oracle8
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DSS Digital Library System Modeling

6.1 Use Case Diagram
Y ] o a v [4 4 .. @ o
(fior1U Phase 489015 IRMTINANT VoIweWALIS (Definition) 1d23 1dnadns

mydavszuvnuiesayantaea Azl 6-1

Q Inser_L.Os
Administrator
Delete DLOs
% Update DLOs

Input Officer > Maintain DLOs
Authenticate user

Librarian ©<}_\ :

Search in intemet

TR

Search Engine Search in Digital Library

Retrieve Information
Searcher

11/ft 61 Use Case Diagram dm3viosayadinea
6.2 Component Diagram
\ilor Phase ¥041153A512H (Analysis) Y11 1#e115008ALY Class Diagram Tag
Packages mu‘luﬁ%zﬁ’mﬁ%’ni‘fum fidufu 3 Packages 18ua Interface, Digital Library W)Y
Database 631 Package $1a18niun1914us Java uaz Javax 393 API aq 1180 &
517 6-2 e 6-3

a4



]

Interface

(Client)

Digital Library
(DSS Server)

™\

Da

abase

(DSS Server)

[] 1 4
310 6-2 Package 1t lusianun (Logical View)

javax

oracle.jdbec.driv
er.OracleDriver

31N 6-3 Package nousaNtNd 1% (Logical View)

6.2.1 Component Diagram ey Interface package
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] o ¢ i £ o {
ludu Interface 92142074 2 Component A9 main.htm 118¢ signnew.htm F9 MR

{1 Interface DYTIATD Client #3317 6-4

<<htm>>
main

<<htm>>
Signnew

gﬂﬁ 6-4 Component Diagram 01614 Interface package

6.2.2 Component Diagram melu Digital Library package

L4 '
Tueu Digital Library (9171489 Business Logic NINUAILIUNFN Server A Java

Y @ o . 1 o
Servlet API udaetanadns lugy HTML 11§49 Client 1sznoudao Component Aee fatieraq

Tugih 6-5
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6.3 Class Diagram
4 ] 3 a 4 . '5 “ o
HoMUTUINTIZH (Analysis) ni’l'n;,rwaﬂmmu (Design) ¥ 19 a1115990ALUY Class
. o [ a a Ay vy 42’ Yy 1 .
Diagram §1M3U8TL05100208Av0Y Class Molulisunsundesasieiu 1dun  Digital
Y

Library Package 1101 Database Package fail
6.3.1 Class Diagram melu Digital Library Package

U52noUAIY 29 Class Asg1lN 6-6 il 317 6-34 TasmsiSoamuddudisnusvosde

Class

Author
%valuen : java.lang.String

no :int

@Author()

pgetValue()

31]‘?] 6-6 Class Author

Commentinterface

$ DB_CONN :java.lang.String = "jdbc:oracle:thin:@203.151.9.7:1521:dssdl"
$ DB_LOGIN :java.lang.String = "system"
03 DB_PASSWD : java.lang.String = "manager”
13,comment : java.lang.String
1})name : java.lang.String

13,email :java.lang.String

wCommentinterface()
wDisplayOutput()
BdoGet()

BdoPost()

31Jﬁ 6-7 Class Comment Interface

CommentMgt
Q,comment : java.lang.String
Q,name :java.lang.String
Qemail : java.lang.String

$CommentMgt()
WinsertCommentToDB()

3 1/ 6-8 Class CommentMgt



Content

obib__id : java.lang.String
oinput__dt : java.lang.String
oissn :java.lang.String

issueno : int
ovol rint

yearno : int
opub__dt : java.lang.String
ouserid rint
ghopage : int
oftype : java.lang.String
oﬂocation :java.lang.String
GZang :java.lang.String

Sl
Friontent()

gllﬁ 6-9 Class Content

CreateUserlInterface

$ DB_CONN : java.lang.String = "jdbc:oracle:thin:@203.151.9.7:1521:dssdl"
03 DB_LOGIN :java.lang.String = "system"
$ DB_PASSWD : java.lang.String = "manager”
0$ LEVEL : java.lang.String = "0"
%fname :java.lang.String
Q,Iname :java.lang.String
&uname :java.lang.String
Q,passwd : java.lang.String
email : java.lang.String
Q,level :java.lang.String

“CreateUserinterface()
DisplayOutput()
LdoGet()

“doPost()

3 ﬂﬁ 6-10 Class CreateUserInterface

CreateUserMgt

Q)fname :java.lang.String
%uname :java.lang.String
&¥passwd :java.lang.String
email : java.lang.String
Q,Ievel :java.lang.String

wCreateUserMgt()
WInsertUserToDB()

gll‘ﬁ 6-11 Class CreateUserMgt
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CustomizedSearch

©CustomizedSearch()
BdoGet()
wdoPost()

gﬂﬁ 6-12 Class CustomizedSearch

DeleteDLOMgt

$ DB_CONN :java.lang.String = "jdbc:oracle:thin:@203.151.9.7:1521:dssdlI"
o$ DB_LOGIN :java.lang.String = "system"
0$ DB_PASSWD : java.lang.String = "manager"
$ uname : java.lang.String
0$ level : java.lang.String
$ id : java.lang.String
$ dloid : java.lang.String
<,$ bibid : java.lang.String
$ out : java.io.PrintWriter
err : boolean
13' err1 : boolean
‘Ig,errtype : java.lang.String

—wDeleteDLOMgH()~
wDeleteFromDB()
LdoGet()
wdoPost()

31/ 6-13 Class DeleteDLOMgt

DisplayEditDLOForm

&% pll:java.lang.String
0$ _YEAR :int=2538

®DisplayEditDLOForm ()
wDisplayContent()
wDisplayDocument()
DisplayListBox()
wDisplayListBoxLookup()
wDocumentMetadata()
©GetNewlD()
DInitParameter()

31N 6-14 Class DisplayEditDLOForm
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DisplayEditDLOForm2
0$ _YEAR :int=2538

LDisplayEditDLOForm2()
wDisplayContent()
WDisplayDocument()
$DisplayListBox()
wDisplayListBox_ookup()
®DocumentMetadata()
$GetNewID()
wInitParameter()

31 6-15 Class DisplayEditDLOForm2

DisplayEditDLOForm3
6’$ _YEAR :int=2538
0$ a:java.lang.String

DisplayEditDLOForm3()
>DisplayContent()
LDisplayDocument()
BDisplaylListBox()
wDisplayListBox.ookup()
wDocumentMetadata()
BGetAllDocInfo()

311 6-16 Class DisplayEditDLOForm3



Keyword
DLO Q,value[] :java.lang.String
dio_id :int &no :int
thﬂe :java.lang.String 1$Keyword()
1$DLO() ——" “getValue()
<>getAuthor()
getBib_id()
$aetio_id( Author
“»getFlocation() ; I
LgetFtype() sl Q»,valug[] :java.lang.String
wgetinput_dt() o :int
wgetlssn()
wgetissueno() Author()
Lgetkeyword() wgetvalue()
wgetNopage()
getPub_dt()
geftTitle() Content
SgetUserid() s r(’;blb id :java.lang.String
wgetVol() &input_dt:java.lang.String
BgetYearno() olssn :java.lang.String
bgetZlang() oissueno sint
ovol int
yearno :int
Gpub_dt :java.lang.String
userid :int
hopage int
ﬁype java.lang.String
oﬂocatlon :java.lang.String
(,ziang java.lang.String
.PCOI]i.eHi()

510 6-17 Class DLO aznnuduiusiy Class oue

DloList

$ DB_CONN :java.lang.String = "jdbc:oracle:thin:@203.151.9.7:1521:dssdI"
$ DB_LOGIN :java.lang.String = "system"
$ DB_PASSWD : java.lang.String = "manager"

<'i$ out: java.io.PrintWriter

@DloList()
wDisplayDocumentList()
“:DisplayMaininterface()
wdoGet()

wdoPost()

31N 6-18 Class DloList

42



DssSearch

$ DB_CONN : java.lang.String = "jdbc:oracle:thin:@203.151.9.7:1521:dssdI"
$ DB_LOGIN : java.lang.String = "system"
$ DB_PASSWD : java.lang.String = "manager"

¢$ query : java.lang.String

<,$ out : java.io.PrintWriter

®DssSearch()
WDisplayDocumentList()
wDisplayMaininterface()
LdoGet()

wdoPost()

gﬂ‘ﬁ 6-19 Class DssSearch

InsertDLOInterface

$ DB_CONN :java.lang.String = "jdbc:oracle:thin:@203.151.9.7:1521:dssdl"
$ DB_LOGIN : java.lang.String = "system"

$ DB_PASSWD :java.lang.String = "manager"

$ uname : java.lang.String

$ level : java.lang.String

$ id : java.lang.String

$ out: java.io.PrintWriter

®insertDLOInterface()
<DisplayMaininterface()
2doGet()

wdoPost()

ﬂ‘ﬁ 6-20 Class InsertDLOInterface

InsertDLOInterface2

$ DB_CONN :java.lang.String = “jdbc:oracle:thin:@203.151.9.7:1521:dssdl"
$ DB_LOGIN :java.lang.String = "system"
$ DB_PASSWD : java.lang.String = "manager"
$ uname : java.lang.String
$ level : java.lang.String
$ id : java.lang.String
<,$ out : java.io.PrintWriter

@InsertDLOInterface2()
<DisplayMaininterface()
wdoGet()

wdoPost()

g‘l]‘?l 6-21 Class InsertDLOInterface2
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InsertToDBMgt

$ DB_CONN : java.lang.String = "jdbc:oracle:thin:@203.151.9.7:1521:dssd|"
$ DB_LOGIN : java.lang.String = "system"
o$ DB_PASSWD : java.lang.String = "manager"
$ uname : java.lang.String
$ level : java.lang.String
(i$ id : java.lang.String
$ out : java.io.PrintWriter
“‘W.err:boolean
‘ﬂ}:erm :boolean
I),errtype :java.lang.String

$InsertToDBMgt()
winsertToDB()
wdoGet()
“doPost()

311 6-22 Class InsertToDBMgt

Keyword
%value[] : java.lang.String

no :int

Keyword()
"ggetValue()

g‘lh'dl 6-23 Class Keyword

Logininterface

$ DB_CONN : java.lang.String ="jdbc:oracle:thin:@203.151.9.7:1521:dssdI"
$ DB_LOGIN :java.lang.String = "system"
(r$ DB_PASSWD : java.lang.String = "manager"
uname : java.lang.String
Q)password :java.lang.String

wLogininterface()
DisplayOutput()
PdoGet()
sdoPost()

310 6-24 Class LoginInterface
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LoginMgt

“B.$ utype :java.lang.String
‘I¥$ err : java.lang.String
1‘3;$ id : java.lang.String

wLoginMgt()
D Verify()

31N 6-25 Class LoginMgt

LongLivedCookie
6’$ SECONDS_PER_YEAR ; int = 31536000

spLongLivedCookie()

311 6-26 Class LongLivedCookie

MainTainDLOInterface

$ DB_CONN :java.lang.String = “jdbc:oracle:thin:@203.151.9.7:1521:dssdl"
$ DB_LOGIN :java.lang.String = "system"
0$ DB_PASSWD : java.lang.String = "manager"
$ uname : java.lang.String
$ level : java.lang.String
0$ id : java.lang.String
&S out: javaio.PrintWriter

$MainTainDLOlInterface()
$DisplayDLOFromDB()
wDisplayMaininterface()
wdoGet()

“doPost()

31N 6-27 Class MainTainDLOInterface
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MTThai

BMTThai()
©MS874ToUnicode()
©UnicodeToMS874()

31N 6-28 Class MTThai

MainTainDLOInterface

InsertDLOInterface

LInsertDLOInterface()
L Display Maininterface()
HdoGet()

doPost()

©MainTainDLOInterface()
®Display DLOFromDB()
Display Maininterface()

pdoPost()

InsertToDBMgt

DlnsertToDBMgt()
wlnsertToDB()
wdoGet()
sodoPost()

UpdateDLOInterface

LUpdateDLOInterf ace()
2Display Maininterface()
HdoGet()

<doPost()

doGet()
¥

Parameter
+$ “B,name[] : java.lang.String
P value[] : java.lang.String
“g’.’pname[] . java.lang.String
+$p Jength int
Parameter()
DGetName()
+$p BGetPname()
L GetValue()
wprint()
+l$p +$D®
InsertDLOInterf ace2
UpdateToDBMgt
InsertDLOInterface2()
PUpdateToDBMgt() 2Display Maininterface()
-’oUpdateToDB() MOGE‘()
doGet() LdoPost()
wdoPost()

31N 6-29 Class Parameter
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SearchSpec

name : java.lang.String
%baseURL :java.lang.String
Q,numResultsSufﬁx:java.lang.String

wSearchSpec()
“getCommonSpecs()
wgetName()
dmakeURL()

gﬂ‘ﬁ 6-30 Class SearchSpec

ServietUtilities

<a$ DOCTYPE : String = "<IDOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional/EN">"

LServ letUtilities()

L CetAllParameter()
“pCetAllParameter2()
“pCetAllParameter3()
“>CetUserParameter()
! nputValidate()
~pPrintError()
spendWithError()
spendWithLink()
spheadWithTitle()
spheaderWithUserinfo()
spprintBackLink()

310 6-31 Class ServietUtilities

ShowCommentList

wShowCommentList()
wdoGet()
LdoPost()

gﬂ‘ﬁ 6-32 Class ShowCommentList
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UpdateDLOlInterface

0$ DB_CONN : java.lang.String = "jdbc:oracle:thin:@203.151.9.7:1521:dssd|"
0$ DB_LOGIN : java.lang.String = "system"

$ DB_PASSWD : java.lang.String = "manager”

$ uname : java.lang.String

$ level : java.lang.String

$ id : java.lang.String

$ dloid : java.lang.String

$ bibid : java.lang.String
0$ out : java.io.PrintWriter

wUpdateDLOlInterface()

wpDisplayMaininterface()
HdoGet()
<doPost()

gﬂ‘ﬁ 6-33 Class UpdateDLOInterface

UpdateToDBMgt

0$ DB_CONN : java.lang.String = "jdbc:oracle:thin:@203.151.9.7:1521:dssd|"
6’$ DB_LOGIN : java.lang.String = "system"
0$ DB_PASSWD : java.lang.String = "manager’
$ uname : java.lang.String
$ level : java.lang.String
$ id : java.lang.String
$ out : java.io.PrintWriter
err : boolean
‘H’;erﬂ : boolean
‘éerrtype : java.lang.String

PUpdateToDBMgt()

I ~pUpdateToDB()
LdoGet()
pdoPost()

311 6-34 Class Update ToDBMgt
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6.3.2 Class Diagram Melu Database package

<<RelationalTable>>
PUBLISHER

<aPUBID: INTEGER
PUBNAME : VARCHAR

P = PUBID
<<7 >
PUBID
PUBID = PUBID <<RelationalTable>>
<<RelationalTable>> CREATOR
TYPE CRE_ID : INTEGER

CRE. FNAME : VARCHAR2
CRE_UNAME : VARCHAR2
CRE_PASSWD : VARCHAR2
CRE_LEVEL : INTEGER
CRE_EMAIL : VARCHAR2

GISSN : VARCHAR2
ZTYPE : VARCHAR2

‘H?’P =SSN

LS

49

NAME = CRE_FNAME
<> 1:3;9 = CRE_ID
ISSN
<<FK>>
CRE._
ISSN = ISSN
<< ti >> !
Rego?q'}ﬂmb'e CRE D=CRE ID <<RelationalTable>>
= A DOCUMENT

4’2'3-".%!222“"” PLO_DINTEGER
LS Title ; VARCHAR2
&VOL : INTEGER oy ¢ Syt e

YEAR_NO : INTEGER <<FK>> & ceyword1 :
<'PUBL DT : DATE Keyword2 : VARCHAR2

TIT RS TI'TLE BB_ID Keyword3 : VARCHAR2
e . BIB_ID = BIB_ID Keyword4 : VARCHAR2

NOPAGE : INTEGER @ &
PETYPE - VARCHAR2 oKeywordS : VARCHAR2
ELOCATION : VARCHAR2 GAuth1: VARCHAR2
& ! Auth2 : VARCHAR2
ZLANG : VARCHAR2 & :

INPUT_DT : DATE &AUth3 : VARCHAR?

AP =BIB_ID &7 * VARCHAR2 = DLO_ID

oA :

31]‘71 6-35 Class diagram 11 Database Package
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6.4 Sequence Diagram
dlor1u Phase VDINIEOAULYL (Design) taziianudesmssSuisanudunus
3NN Use Case Uag Class Diagram Mmidensasenuuy Sequence Diagram 5 Diagram 18
IN Authenticate User, Insert DLOs, Update DLOs, Delete DLOs a3 Search (DLO H11910
Document Like Object 19i3snena1sdannseting)
6.4.1 Authenticate user
fumstudumsidlFanssuy dio Admin, Input Officer, Librarian €8s usz

F1U main.htm S100zBoaRe31T 636
6.4.2 Imnsert DLOs

{lumssudoya DLO 11910 Admin , Input Officer, Librarian 1423014 Object #199)
Tiauiudndoyanslugmideya TeaziBoadagilil 6-37
6.4.3 Update DLOs

umssudoyn DLO 11910 Admin , Input Officer, Librarian t&uA Tudeyaiifeguda
dolmi wazifuiinasgudoya s1wozBuadegUii 6-38
6.4.4 Delete DLOs

Wumsiunnudean1say DLO w190 Admin , Input Officer, Librarian (8250014
Object fi1e) Ivnauaudeyaiidesnts (4 pLo s ponNgdoya swaziduadegyl
7 6-39
6.4.5 Search

umsiudeyn DLO 1190 Searcher id1Auoyn Tnudsiidy (Query String) 19731

n3zduli Object luAumeryavingudoyanudauanna swazdoasegUi 6-40
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@5Y Architecture MOQ?%UU%L%ULLU‘U 2-teir Client-Server ﬁuﬁadau Presentation
seogii Client luvaizfi Business Logic Uy Database szogf Server uozfudnumzves
WWW-based Application Ni30n31 Server Side Tatviimsilszananavesind Server tazdawa

a5 11U Client (WWW Browser) ﬁmﬁm"lé"lugﬂﬁ 7-1

Presentation Logic (Client) Business & Database Logic (Server)

Request
—» | Java
<——— | Servlet ”
Reply
(-htm, .html) (.class)

CoY 27
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¥. 713111 Database Normalization dmiussuunuiesayaionen

1. mmaﬁﬁmm Normalization
a a [y 3y .
o anuAadsnalumsdiuigedoya (Update Anomalies)
® anuAalInAlumsiindoya (Addition Anomalies)

e anuAnlsnAlumsaudeya (Deletion Anomalies)

2. 75115%11 Normalization

LY

=> 52AUN 1 First Normal Form (INF)

vnasalugii -1 seuindeliidu INF w5128 Repeating Group 18U s1erd]
(189 (AUTH_ID) ¥o4usia (AUTH_NAME) tiag fafi (KEYWORD)

1 First Normalization {Vou9n Repeating Group woldmmeluudaz Attribute 31

1 o @ ar {
18351170 (Atomic Value) Taumsifi Attribute 90 Record Ty sal dagaldi 4-2
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4. UM Partial Dependency 1899710 Non Key (attribute 119 d 109 Primary
Key) 1190321 14 lavifivan1aduuns Key #1 Second Normalization tie "y$# Partial
Dependency §1115U%N< Non Key " 1an1599@ Partial Dependency A9na1790A1 UL UA1519
Tnsi Taofidians Key Mifludamved Primary Key 15fians1amdn ufias AUTH_ID
’

AUTH_NAME iz KEYWORD #(iJu Partial Dependency Rziiussuanansrandnssniuy

1
409 A1519008A9T]

DLO1 ( BIB_ID,ISSN, NO, VOL, YEAR_NO, PUBL_DT, TITLE, PUB_ID,
PUB, NAME, CRE_ID,CRE_NAME, NOPAGE, FTYPE, FLOCATION, ZTYPE, ZLANG,
INPUT _DT)

DLO2 ( DLO_ID, BIB_ID,. AUTHOR_ID, AUTHOR NAME, KEYWORD)

Ui 93 Tnseardremsrefidlu onr

—> 52AUN 3 Third Normal Form (3NF)

inTaseadie v-3 veirtuide il sNE iflosandedl Transitive Dependency (5#49
WUVVDIONOA ) &ait
ISSN = PUB_ID, PUB NAME, ZTYPE
PUB_ID = PUB NAME
CRE_ID > CRE_NAME
AUTH_ID = AUTH_NAME
BIB_ID =2 ISSN, NO, VOL, YEAR NO, PUBL DT, TITLE, PUB_ID,
PUB_NAME, CRE_ID,CRE NAME, NOPAGE, FTYPE, FLOCATION,
ZTYPE, ZLANG, INPUT DT
DLO_ID =2 BIB_ID, AUTH_ID, AUTH NAME, KEYWORD

11 Third Normalization I1#{® "3@ Transitive Dependency " Tasmsiena1s1eeen (Lun
[ 4 [
XY uoe v,z Wegauazais) luiifife usnmsweenin Tasdang key igromondu'ls &

31 v-s
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Type (ISSN, PUBID, ZTYPE)

Publisher(PUBID ,PUBNAME)

Creator(CRE_ID ,CRE_NAME)

Author(AUTH_ID, AUTH _NAME)

Content(BIB_ID, ISSN, NO, VOL, YEAR_NO, PUBL_DT, TITLE, CRE_ID, NOPAGE,
FTYPE, FLOCATION, ZLANG, INPUT DT)

Document (DLO_ID, AUTH_ID KEYWORD,BIB_ID)

117 ¥-5 Tasaard19n1513 @199 13991059 Third Normalization (T 3NF)

f. VT IUVOT source 1131n5U

import java.io.*; 1/ for IOExeption

import javax.serviet.http.*; Il for HttpServiet

import javax.serviet.*; Il for HttpServietRequest & HttpServietResponse & ServletException
import java.util.*; /I for Enumeration

import java.sql.*;

/*t

* Jueih 3 parameter fia uname,level,id uszusmasuilii
* padilang

**/

public class MainTainDLOInterface extends HitpServlet {

public static final String DB_CONN = "jdbc:oracle:thin:@203.151.9.7:1521:dssdI";
public static final String DB_LOGIN = "system";
public static final String DB_PASSWD = "manager”;

public static Parameter p = new Parameter(4);
public static String uname,level,id;
public static PrintWriter out;

public void doGet(HttpServietRequest request, HttpServietResponse response)
throws ServletException, IOException {

p = ServletUtilities.GetUserParameter(request);
uname=p.value[1];
level=p.value[2];
id=p.value[3];

out = response.getWriter();
DisplayMaininterface();
} // end doGet method

public void doPost(HttpServletRequest request, HttpServietResponse response)
throws ServletException, IOException {
doGet(request, response);
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public static void DisplayMaininterface() {
String title = "Wel.comE to Document management System”;
String bgcolor = "#6CECDF"; // 1{itn
ServletUtilities.headerWithUserinfo(out title,bgcolor,uname,level);
DisplayDLOFromDB();

public static void DisplayDLOFromDB() {
/1 insert
out.print("<form action=\"InsertDLOlnterface?Tuname="+ uname +"&Tlevel=" + [evel + "&Tid="
+id +"\"method=\"POST\">" +
"<font size=\"1\" face=\"MS Sans Serif\">" +
"<input type=\"submit\" name=\"B1\" value=\"Insert new DLO\"></font>" +
"</form>");

try{
DriverManager.registerDriver(new oracle.jdbc.driver.OracleDriver());

Connection conn = DriverManager.getConnection(DB_CONN, DB_LOGIN, DB_PASSWD);
String sqlDloList = "select DLO_ID,bib_id, TITLE from document order by dlo_id desc";
PreparedStatement stmt = conn.prepareStatement(sqlDloList);

ResultSet rset = stmt.executeQuery();

ResultSetMetaData rsmd = rset.getMetaData();

int numberOfColumns = rsmd.getColumnCount();

out.printin("<TABLE width=700 CELLPADDING=3 CELLSPACING 6 BORDER=1>");
out.printin("<TR>");

/I print e
for(int i=1;i<=rsmd.getColumnCount();i++){
out.printin("<TH>"+rsmd.getColumnName(j)+"</TH>");

out.printin("</TR>");

/I print mawdoya dlo_id, bib_id, title
while(rset.next()) {
out.printin("<TR>");

for(int j=1;j<=rsmd.getColumnCount();j++){
1 field title foymiu Inw diss convert niuiiiu windows874
String title_out=MTThai.UnicodeToMS874(rset.getString(j));

if(j==3) out.printin("<TD>"+ MTThai.Unicode ToMS874(rset.getString(j))+"</TD></form>");
else out.printin("<TD>"+ MTThai.Unicode ToMS874(rset.getString(j))+ "</TD>
<fform>");
} // end for
out.printin("<TD>" +
"<FORM ACTION=\"UpdateDLOInterface?Tuname="+ uname +"&Tlevel=" + level + "&Tid="
+id + "&Tbibid=" + rset.getString(2)+"\"method=\"POST\">" +
"<input type=\"hidden\" name=\"Tdloid\" value=\""+ rset.getString(1) + "\">"+
“<input type=\"submif\" name=\"B2\" value=\"Update\"></form></TD><TD>"+
"<FORM ACTION=\"DeleteDLOMgt?Tuname="+ uname +"&Tlevel=" + level + "&Tid="+id +
"&Tbibid="+ rset.getString(2)+"\" method=\"POST\">" +
"<input type=\"hidden\" name=\"Tdloid\" value=\""+ rset.getString(1) +"\">" +
"<input type=\"submit\" name=\"B3\" value=\"Delete\"></form></TD>");
out.printin("</TR>");

}// end while
out.printin("</TABLE>");
rset.close(); stmt.close(); conn.close();

} catch(Exception e){
System.err.printin( e.toString()) ;
out.printin{e.toString());

b
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