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The object oriented paradigm, which consists of the idea of inheritance,
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Traditionally, domain analysis has been based on structured analysis
approaches such as data flow analysis and entity-relation modeling. Consequently the
problems have been occurred when presenting object oriented entities in presentation
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the high performance application and preserves the object oriented paradigm.

School of Computer Engineering Student’s Signature

Academic Year 2008 Advisor’s Signature




faanssulszma

a a 9/o < 1 A o ] H
Inetinutid1599a294208 §I3010NI1VVOUNIZAUAMINGTE LAz YARDAII 9 N

9q Y o = o 1 A 1 aA q’j 9 a Y ° A Ao
ﬂﬁqﬂl"lulﬂzlﬁﬂ']ﬂﬁﬂHW UUHSUT FIYLVIAD DY INAYUN ﬂﬁiu@?u?%’]ﬂ’]i UAZATUNITAUUUNTTIVY
% dy
JU

a % o awv 4 P a a J Ay Y a 4 a
WF. A7, Wy Teie HN5UIN AN 819150NUSNE TN NUS ‘Vlulﬂﬂ'izﬁ‘ﬂ‘ﬁ‘ﬂigﬁﬁ/li%"l

Y
v

Y Y a 4 =) Y o =2 ) o a
ATITNIAN ) Glummmmmmaﬂmma 2NN ﬁN"lwﬂ11J5melmuzumumwﬂﬁmmmm

9 a a o’dy < 4
AIIINTU uamﬂ‘lm‘nmuwuﬁuﬂumiﬂﬁuum

~

a  d a { @ @ J
met. a3, Az yaailn ldldanuinazuuiaanertumsiaun Tdsunsulsegnd
o ddy <]
Tagordoma Tu Tagiug Uiy
4 a ¢ 9 adq Yo (= a A o Yy a 4 o
9191581 ING uAINd NMA1TnyaziuIAANeINUANNIAIUININ TN
@ J [ a a o @ a o
maaun Tlsunsuilszgnd lagordeuninadainguas MInaINI o UNUFITAY
9 dy Y o 4 ] 3 = v Ay a
ganeil Pvvveveuguasnasdyniunsluedauazilegiiunldlszanslszam
a Y a ~ I o w I A (= lel 9 (%
HIANNIAN 9 NIveUNIIAIY Msanaseluiasly Wunlsnvisdudaunas
v = < = Y 1 Aa R X
aumsanynilueded lngaaon tazvoveuauAINTzAMNNMUATeI9Na 1D TAN LA

t g o X7 0o < |
Futlunsaiuanalvldgidedszauanuduiadumsanyuiosn

a v
JAUAND AT



CRESIL:Y

Y
Hin
UNAATD (D VHYLINI) oo e e oo f
UNAATD (NTHIDINNE) .o s eses e seeeeees s ees e ees e eeeseeeeseeeee !
AN T THU TEN I oo e e s e e eeee s ee e e s e s es e ee e eseesseeeees f
12105 £ OO OOOT 3
TTUTNTT W oo s s s e o
ANTUTU s )
4
UNN
1 UIMIH Y ettt ettt ettt ettt e e et et ee et et e e et eee e e eeeeeeeaeen 1
L1 anudaguazniUeUMINITITY oo 1
[ 4 Aaov
1.2 IOQUIEAAAMITIVY oo 3
1.3 UDUURANTT IV e e e e s e s e s ee e e eseeeseees e se s s e seeseeseees 3
BB Y DT 0L 1 LR T R R L ol e VTR 4
= d av d' d' £
2 USNANITIUNTTNUAZOIHIVETUDE IVDD ... 5
2.0 UAAUANA TUTATIFITAN oo 5
2,11 HIUTTTU (ADSITACHON) .ottt e e 5
2.1.2 mi‘ﬁlﬂﬁu (Encapsulation) NI0N3 ﬂﬂﬁﬁ"fl}ﬂu‘.a (Information Hiding)......... 6
2.13 msaunea (TNRETIEATICE) ..ottt e e eeeeeeeeeeeeeeeeaeeeeneens 8
2.1.4  ANENNFUFIU (POLYMOIPHISI)...cvvveooeeeeeeeeeeee e 11
2.1.5 MIAoaIAeton (Message Communication) ...........cccceeeeverevereeenene. 14
2.1.6 ﬂTIiJ’s%Jﬁ‘LJﬁ(Associations) ......................................................................... 15
217 MINBUINTFINU (REUSADILY) .o 15
22 Aennssuxenauas L‘%Qﬁlﬂq (Object-Oriented Software Engineering) .................... 17
a { A % 4
221 AUMNYBINANAANINAINNTZUAUMIHASOWSIAT 18

222 wUUSI@INIZUIUMINANoWALIT

(Software Development Process Model) .........cooveveeveeeeeereereeeeeeeeeeeeenes 20



a131iey (A9)

Y
Hin
23 N3 ’ammﬁﬁﬂq (Object-Oriented Application Framework) ...........ccccevveveveunnnenn. 26
23.1 MWW IFNUATOUNUTASN I oo 27
232 My uunnsouud MU TSI UUSLYNA o 27
233 doduazdoassveensouaudmiuTUsunsullssend oo 29
TN VT R v Ul (YT YV =Y 30
24 ATOUNUAIHTUMIOONUUUNTOUIIFTIIAN oo 32

25 MIAeNNTOUNUTIIAY
251 DITLUIUNITOAATU LD oo 38

= o w A d' [] o Y
252 Vadfa-aaNnnIa U TUauITONTEV I oo 38
253 @0 - AINOTUIWANNAMITOUBINTOUI M ceoeeeeee 39
2.5.4  MIMIUNOTAA NN TUUUUDU oo, 39
2.5.5  ATU oo 40
B B UMD YT IO oo 41
31 TN MREDITIMATIE oo, 41
3.1.1 Unified Modeling Language ..........ccceceevueerieerieesieeieeieeie e sieseeseesee e e 41
a 4 4
3.1.2  JUuUUFIEONALIT (Software PAttern)..............ooorrrrvvvvveeesesreeeeesseeoees 43
3.2 AITOOPLUTEU oo e e e s s 48
321 MUUAANUAINTFTIFONAUISUDNTOUIU oo 49
322 A0 AUNTTHUBINTOUIIU oo 51
323 M50ALUUNA AT HIUUBINTOUI M oo 52
324 MIOONUUUTAIUAN ) UBINTOUIIU covvereeeeeeeeeeee e seeeseseseneene 55
1 A [ 9 9 ad . . .
325 dwmakondegiudoyalaslsnads Object-Rational Mapping.............. 63
d‘ U % d‘ 1] = 1

32,6 MawoulesdumuuedingnegluuTunvea Tsunsua1e ) ..., 64
33 DITWRHITEUL oo e e s s s e s ses s s e s s s s s eeses s s seneeseeees 67
4 IINATOUMALONUS VNG oo 70

a 7o v o v A 9 4
41 W3R s Hamaan 15T sunsuilsgnammIgn I e 70



a131iey (A9)

Y
Hin
= v o q 9
411 M3eusHamdaIae 10U FATOU oo 70
= v o 9
412 MIAVIUTHARTI QS TENTOUIIU oo, 73
1~ =1 =1 v o w 9
413 nlFeueumseusvamaalaglsnsouaiu
TR EOh G 13 DR TR LT O 73
a 4 R a o
42 WAIZHANNIAAAYE TUTUNTNUTEYNAMWIEN I 74
a 4 A (] 4 9
43 Annznanusanguyed llsunsvlszgnammnznianela
1T TP T MU oo 81
Aq Y Y Y S 4 o
44  nagsunanlFlumsainasndoyauazsgnaNuduiuivedlag
T BT T oo oo e e e e e e e e e e e e e e e e e e s 82
o Aq ¥
B4 NTIOINTN T oo 82
442 NAADUNMIAF Instance D1NAANE 1 ADIAAIINTOUIU oovrree 83
[ % 4 I
443 MATOUMIASINUAZHIANUTUNUTUDITAQUINGTTY 2 AATE .oocee..... 84
[ % 4 I
444 MATOUMIASTNUAZHIANUTUNUTUDITAQUINGTTY 3 AATE oooeeo.... 86
[ % 4 I
445 MNATOUMIATNUAZHIANUTUNUTUDITAQUINGTTY 4 AATH .ooeeo..... 88
446 MATBUMIAIIWMAZENANUFNRUTVOITAqUINTITN
n Aaa Iaald instance YBIAATE Student $11IU 15000 instance............ 90
447 MageuMIasmazgnANUFNRUTY0IIAqUIETINF
[ Y] J o ) 1
ANUFURUTAUS U 3 aaa 1ae 1 1FATOUY oo 93
4.5 AgUANUEMNITOUBINTOUIIU oo 95
8.6 DNUT VMO oo e 96
S UNMATU. .o, 97
5.0 AFUNANITIVY oo 97
o Y] Y] <9 Y 09/'
52 U5z TleriveansounuMIgNANNAURUSTOY AT TN g Tudy
MIUAAINAT DAL TTTULAZTOYATITUWUT .o 99
Y o w A v dgl
53 UDIINAVDINTOUIIUNTT U oo 99
54 UM TUDITWAIUNRD <o 99



ORI G )

%
¥
R T T R L Roh Lo O 100
NMANUIN
A Y A Aa 4 1
AAHUIN A, UNANIUN TATUDITATUIIIIUNT oo 103
DNAHUIN U, THAR VT e e e e s s ees s s s s s e saes s s e s sseesees s 110

UTETAGITGU ... 131



M3VYM I

a
A1 9N

4.1

4.2

43

4.4

4.5

4.6

HEAAI911IUVDY Instance HAZIAIN 19 1UMTA319 Instance

VINAATE T ADTE ittt et erens

HEAI91IUVDY Instance HAZIA1N 19 1UMTa319 Instance

{ [ % L&Y
NAAAIANUANINAUWNUTOU 2 AR VT e

HEAI91IUVDY Instance HAZIAN 19 1UMTA319 Instance

4 [ % L&Y
NAAATANUANINTUNUTOU 3 AR VT e

HEAI91UIUVDY Instance HazIa1N 191U a319 Instance

v Jdo

MAAATANUANUTUNUTOU 4 AQVT e

HEAI911IUVDY Instance HazIa1N 191U Ta319 Instance

S U U NI FURUTUBIADVE oo

HEAAI91IUVDY Instance azIa1N 19 umMTa319 Instance

A @ v Jo q Y
Mnaaanianuduiuiiu 3 aanalaelulFnsoua s o



o
=iy
=).

2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12
2.13
2.14
2.15
2.16
2.17
2.18
2.19
2.20
2.21

%4
msvwsd
o q)
t%
Hin
3
HEAAIUDUIUAUDIA DT UUTUTTTH oo 6
HAAINTIVEUAATA (Class) YBITAY Cellcoorrrrrrrrrrrrrrerrereeeoeorsoeessseeeeeeeeeeeeesssseeesss s 7
HAAINITBTUIY Cohesion 1AL Coupling IHIFUNIN ...vvveeevveeerveeeeeeeeee oo 8
UAAIAATE reCell FITUNOANININAATE Cell crvvvverrrermrrreeeeerreeeseeeeeeeeerseseeeeseeeeeeeesesseeeeee 9
o Y R o A y 2 A
HAAIN N AU UM I019D 93N NYNAT VU TASNITTUNDA oo 11
HAAIAIBINAIENY T 1 TUVULINA Dynamic binding ............coooeerreeeeeveevvvvvveeeeerennnns 11
HAAITDIUSUDIADTE AZCNE ... e s eee e s eeeeeeeee s 12
A 1n59a519Y0INAAIa A0 IUZY0IIANYNES 19910 Agent . .. ..ovoreeeeeeee 13
HAAIMTAUNOAADTTUALADTULUDY AZENL 1orvveerroeeeeeeeeeereeeeeeeseeeeeeeesseeeeseseeeeeeesseeeeeee 13
LETAN Sequence DIagramm ........cccecieriieeieieierie ettt sttt et e se e eesessesneennens 14
HUEAN CommuNication dia@Iam.........ceeeieriereeierieseseeeete sttt et esee et eeseeseesseenseseessesneeneas 15
1E AN Class Diagram U84 Abstract Factory Pattern ..........ccoveevieiienienienieneneeeeeee 16
o I a Y
HEATZAUA NN ETTULAZIUINWMTIATIEETUN e 17
9 J J [ ]
HEAINITZUIUM TS 19BONALITIINTIUTUSUNTUIOY oo 18
ULV WALEITAlL. ..o 19
o 4 S a a

HEAAINTEUIUMTWATNFOWALITINADTI oo 20
HAAIUUUTIADY Voo s ee s 21
L AIUUUTIAOIAUIIOY .. eeeeeeeeeeeeeseeseeeseeesee e seseseeesesesesesssessesssessssssssseeseeeeeneen 22
UAAUUUIIADI Rational Unified PLOCESS .....oveveveeveeeeereseereeseeeeeerseessesseseseesessessessessesesees 23
HAAIMITIUTOUUDT RUP ... 24

1E A3 Hot spot 14 Black Box, White Box Framework L161&

vq ¥
ummmamhmamm ..................................................................................................... 25



o
=iy
=).

2.22

2.23

3.1
32
33
34
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17
3.18
3.19
3.20
3.21

3.22

a1ty (Me)

i
HEAUNUUDINTO U ULIAE Plugged-in Component
UAZNTLUIUMITWAIUINTOUTH oo eesse s sesee e esessseees 33
HEANUUDINTDUIULLAS Plugged-in Component (GIQJ’ITEJ)
HAZNTZUIUMTWAIUINTOUITH (U)o 35
UHA Factory Mmethod PAtteIn .....c.cccviecvieiiieiieieecie ettt ettt eteeteesteeste e reeseenseens 44
LLETPIN SErate@y PALLEIT ..couvieeiieeiieeiee ettt ettt ettt e st e e e sate e sateesneeeaeeesaneesnseesaneeenne 45
LAY COMPOSILE PALLEITI ...vveerieeiieeieeiieieeieete et et eteeteeteebeebeebe e beeseebeesseeseesseenseenseenses 46
UAAUHUA TN TUNITODNUUY SWING FTAMEWOTK ...veooereeeeeeeeeeeeeeeseeseeeesesseeeseeseeeeeseeeeen 47
LAAIAIDEIINTT 1% COMPOSILE PALETILvvvvveeerrerrrreeeeeeeeeeeeeeeeeseeeemseessssssessseeeesessesseseeeeenennns 47
UAAUHUNINUYDD FACAAE PALLEIN..........eveoeeeeeeeeeeeee e eeees e 48
UEAULNUATIN Use case UBDINTOUNITU Loeiiiiii et rree e e e e e e 50
UHUNINLAASTD T AONTTUUDINTOULI oo eeeseee 51
AN TN T I I UBINTOUITM oo eeesesesee e eessesseeeeeseeeeeeees 52
yanuenas XSD Fuiluena1si1Fion a5 a3 190 uen a5 XML oo 53
HAAIAIDENMIMHUANUANHUSVOUDNTT XML oo 54
UEAAUNUNIWTIADTAVOITIUDTUDONTTT XML oo seeeseseee 55
HEAILNUNNTIAATHVOIEIUAS AT NVOUR oo 56
HAAIUHUN TR AUDIEIURIAUTUIUT oo 57
LAAINTA19 Concrete OR-Mapping COmMPONENL .......cceerreereerreenreenreesieeneeesseesseesseesseensens 59
meuwumm%@ﬂmﬁmmdamﬁ'f}@ﬂmgm%’ay‘a ........................................................... 60
HAAHUANFINATAVDIAINAF 19 Binding COMPONENt ....r.rerreeeeeereeeeeeeeeeeseeesreeeee 62
wanamsiSunlaey DBMS 91mn15 1981115105189 OR-Mapping..........o..... 63
HanamM 55U ae1n51% OR-Mapping ComPONENt ... 64
HEAAIAIDENANNF VU TEHNUBUNAAAATVOAAT XML oo 65
LA Factory pattern @195 UE3 NAIAIUANNTEINUTON ...oooooeeeeeeeeeeeee 66

uaasnNuFuTUTIzHINdIAIuauMsisonlHusen

AUUUUBIABIVOIATT WUOLA 1.oreooeeeeeeseesssssees s 67



o
=iy
=).

3.23
4.1
4.2

43

44

4.5

4.6

4.7

4.8

4.9

4.10

4.11

412

4.13

4.14

4.15

2

a1ty (Me)

Y
YN
9 1 1 9
naae Insaa319vead U 11505 ua19 9 TUmMTa31anToUO M oo, 68
HEAAIAIDENMTIVOUTHAUAAINATOYAUTITTTU oo 71
I ] Q' o 1Y Y [y} 4
ueraIRe19mMaiuA 15239 (Listener) Tumsgnanuduiusvos
BOUAUNMTTTU oo oo eeeeee e eeeeeeee oo 72
HEAAIAI0819MTVEUTHART 1A 1FA U IUNITOVOINTOUINY oo 73
LLamﬂamﬁmﬁuﬁ%ﬁﬁqmmﬂmﬁ CRY Qoo 75
[} o Aa o 1 a 4
AR MU FUTUBIFOIAAIUBUWADT VA oo 76
uaraamsnaanadoyauIsTTu 1o TSN TOUN o 77
[ 4
peraam A 1U5unsuls2gnan 1o TdNTOUI oo 79
LAY EVOIULION STEP....cviiiiieitiiitieciieeieeetteeite ettt e e st e s teessaeseae s s e ssaessseessesaseessesssesssennnas 81
o v 7 1 9 ~ 9
ueraInsMANUFUITUTIZHINMTLTAINaTEYAUINET Tz 19
91NNTA319 Instance VOIAATE 1 AT AIINTOUIIM oovvreeooeeeeoeoeeeoeeeeeoeoeoee oo 83
a ~Aq ¥ v o J 1 Aq Y
LAAHUNWFIAA AN I ANUFUNUTIZH A AU 1- n A1F1ums
NATBUMIAI Instance VOIAAE student N lATMNIIAADUYBINTDUU.............. 84
[ @ J 1 H
ueaInIUANUFUINUT T HINMIEAINaTEYaUINET TNz 19
1NN IAS Instance VOIAATE 2 ADTT A IINTOUIIM ooveeoeeeoeoeoeoeeoeeeeoeeeeeoeoeoeo 85
uAAURUNIEIna N 1R ANy UTIE WA ALUUY 1- n 911U 3 Aand
uazld lumanaaeumsadia Instance VoIAad student Maldaminiiadon
UBIMTOUINH oo e e e e e e s e s e e s ee oo 86
Y] v 7 1 9 ~ 9
HEraInTMANUFUITUTTZHIMTLTAINaTEYAUINET TUIAaZ AN 19
91INNITA319 Instance VOIAATE 3 AT AIINTOUIIM oovvreeooeeeeoeoeeeoeeeeeoeoeeee oo, 87
HAAUHUMNTIA TN 1R AN TN UTIEHI9AR @D 1- n 1UIU 4 Aand
wazlFlunsnaaeunIasa Instance UoIAAE student Meldamniindon
UBIMTOUIIU oo oo e oo e e e e e e s e e e e se oo 88

v o J 1 9 {q ¥
LLﬁ@Nﬂi'l‘V\lﬂ'J'lllﬁ'iJWH‘ﬁigﬁ'J'l\iﬂ']5LLﬁ'ﬂ\‘]Wﬁﬂl@yﬁu']ﬂ‘ﬁiiiﬂlagﬂa'lﬁcl%

%Wﬂfﬂﬁﬁ%}ﬁ Instance YDA 4 AQE ﬁ";&mmmm ....................................................... 89



L1 anudngysaziinveifyinisioe
Tugailiiuilugauvsdoyainarsuaz Tamadai aagsne mngaavnssuiu

[ A o a a o s A 1 yd % v W a
Imsuuatulumsmusnsimsnan AUNTNVDINAANUN ﬁ\‘]LﬁﬁWﬁLﬂu@nNﬁﬂﬂuﬁlﬁ!mWﬁjﬂMﬁﬁ

i v
A

o 4 [ [ [ vAa 4 4
Sundunazdesnisiansiaoge szuuiansmsdeyaunudalulianiosorduas
A o 9 a o 3 ) 9 9 [V 9 A A d? 1 <3
NuagszuuaeuiIaesiugniuu s lumssanisvoyaninaviued1asiaEanay
Y} o s A A ] a Vv Aq ¥ a N YA '
dvamamsdunsizrien)dsuaindeyadu Ividudeyanldlunmsiinnzila salanums
P} ' ~ v Y L4 2 ] 4 /29 Yo a Y] 2
YoyaimsiaNyFUFouguI lserdulsnlniulanugudeuuniyunazenlunms
Wl

Abadi and Cardelli (1996) 118 Eliéns (2006) Na1209L1UIAAIFIIAY (Object Oriented

Y Y k2
Paradigm) 11U 1d5umsAaAuIU Tage deN L IUYDIN15HORN (Encapsulation) a4 WdIU
N1 (Modularity) m’;z‘wvgﬁmgm (Polymorphism) HazMIAUNDA (Inheritance) HWANNS
A o "V Ao q Y o ¢ 2d ' g A o a ¢
wiagmariid ldnszuumsianaendamsituldedssiag musasimsnaasonanas
A A a s o

(Productivity) MuaNNaEIsa lumsnuanysenauls (Extensibility) wagANNEINITa lus

11ndu1 19143 (Reusability)

Krasner and Pope (1988) Vlﬁ}‘ﬁmﬁElﬂGQf’JE)EiNﬂizU’JuﬂﬁquWGvﬂWGﬁL’ﬁ G]d;ﬁ
Ysznoulidre mafuaudesnisluFasewdnds (Software Requirement) M13IATIEN
1aEPONULLY (Software Analysis and Design) N15W® 111150054 (Implementation) N3
nageu lalsunsu (Testing) HAENTAINDL (Deployment) Taen13 1A 1zHLaL N0 NI
139901 (Object Oriented Analysis and Design) LUIAAOY N uAa-12-A0a 150 (Model-View-
Control: MVC) 171 odounaAaFeinglumsinsiziuazesnuuusendns azgnldlu
nsuaenANIReI LY IAAe 5T e Fig (Separation of Concerns) oY
1 18un daufadeug1F (User Interface) dauassnzlums i (Business Logic) 1192
daudoya (Data Layer) 1AQIHIUINGITY (Abstract Object) A&z umsoonuunludums

a o o -

] E4
InszvnazeenuuFiiagiugnunuiinieiagiioglunaazdu uuanalunismls

[ o J ug/} J o o 4 J ] a A 4
ﬂ’)?uﬁﬂwu‘ﬁ@@ﬂlﬂusﬁuﬁ WTiﬁﬂ’]ﬁW@luW“B@Wﬁ!!jﬁLﬂuulﬂﬂﬂ']\iﬁﬂﬁgﬁ‘ﬂ‘ﬁﬂ']w Lﬁ@\iﬂTﬂ



1 < o o 4 4 [ a dyl Y a o
o619 lsnawilymlumsiannaeaus Taserdonuiaauny Mvc tne lvimailam
Y
Vuaosauarenuldun
< [ ~ [ a 4 . .
L manuieguinsssuneglunsunvealdsunsuilszend (Application Context)
F 9 a o o J . ) Y wvAa
W lugudoyaFIduWUT (Relational Database) Iag1ls1Aainmsinlvigaeauiia

@ @ Jd a o Z A = a o
LLﬁ%ﬂ’JWﬁJﬁJJ‘W‘LJ‘ELG]N’N]QHUW”IEJT}J ievonmseuldsunsuluyeing

Q

9
(Object Oriented Programming) Wusinlduuiaalumsesnuvvuazilou
a <3| @ { g a ! 9 1A 4
TilsunsuTasionrsandoyailuiagdaiulsunan lylsdsinaamnars (Non
(R < [ { a o Qaj Y
Scalar Value) u@od19l5Aa1u szuudamsgiudeyaniouvatsdniuians

v 9 A g Jd qul v W 9 2 A 1T A o
ﬂm@yamﬂumﬂmimmu LlﬂWﬁlui@ﬂ%ﬁﬂnﬁ1ll”lﬂ111lﬂiilﬂaﬂuﬂn"]ﬁﬁﬁq

I v 1 1 1 v < 1 v 3 1 A o o d
TeglugluuunguuesmedndenownuanaiuminggudoyaFadunus

Y
% v

2. msthdeyainguInsssutiuuaainaludiuuanina (Presentation Layer)

k) q

TagSnanyuziFeiag 13

Y ) v
HUIAAVYDY Object-Oriented Mapping gnAadutiouddyniaeinaauaalu

A ga 1

Y Y
Yousn anneldanaiuldsunsyTagefounifniiduIuun endi981919% Java Data Object

] Y
(JDO), Enterprise Java Beans 3.0 (EJB3) ta2 Hibernate Technology 1uﬁaumaaﬂmwmﬁmuu
[ Aaly ya 9 1 a o K o 9 @ 4 Aa o 2}’ [ 9
EJ\WNllllﬂNﬂ15llﬂ1ﬂlﬂﬂ?ﬁ%iﬁﬂﬁﬂﬂﬂ11ﬁﬂ'liW?’Jlu1IﬂiL!ﬂiﬂJﬂ§$Qﬂﬁ1ul%ﬂﬁﬁquuﬂﬁﬂﬂﬁﬂﬁ

'
[ I

1 a d
@ona lumsuaainalnguinsssuned luusunveslisunsuilssgndaung

=

1 v ] 9 9
pilsilagtiudidianndiuTdsunsuienunsavouauauiaizeiagieausuedi

Y
JGoodies UAZMINAUIANAIATTIU JSR295 U java. beans Wudanalinnududon s1nun

09/’ o o v o o I o
manle oanadaldsnuswaiida (Code) 1usmunindndae

9
2 Q/

aw dyd [ Y 9 A Y a’j 9 9 [

nuateivagudulumsadensovanuiondilywiisaesdo lunwdounu dnis
faldodennuaiisnvesnsouulumsiiuanudangu (Flexibility) aanudaaa

A 4 ' o ¢ o A o
(Decoupling) HagtiuAMFONIUY (Cohesion) H R uzordITHT0 Tsunsulszgnaniiau

J I ] H @ I~/ o
meldnsounuil TagnsounuiludivvesTlsunsunesnuuuuaziau sl uuuuna 'l

. Y o o 9 [y [ o A

(Generic  Component) W3omihnauulglnidmsuwannTdsunsulszgnanmmeinizg

. . Y ~ = 3
(Specific Domain) luwaie 9 Tisunsulasldnseuanumsansouau@sn nsouNUITUgn
ponuuUMmeaIuTsunsuninnduun 1911 (Reusable Component) Hateauilszneu 11/de
v v o w . . a J g a a d
AAITHAAIAY (Code Libraries) g‘lJLL‘]J‘LIL‘]N“]S@W@LL’Ji (Software Pattern) AIHUFIAATUN

' ° f ) 5 @
(Scripting Language) azou i ﬂi@ﬁﬂ”lugﬂﬂ”muﬂﬁ’m‘ﬁ!,ﬂu API, Slot t1a¢ Hook cdﬁqﬁumngu



1.2

1.3

(Y] d a v
nglszasamsIvy
A = 9 a o ] 1 A 9
1) WeANYIMIATINNTDUNUFIINgIING U T sunTua o tieunilarilums
<3 9 A J 1 A o 9 9 a o o L4 1 o 9
naasnatazinudoyamiuaussiagingrudeymFaduius lag Tk 14
A v o Ia o 1 ng
auaudatazaANuFuTUSITIaguestoyaiaiugadel
A = 9 o 1 ' YA
2)  eANMINTATNNTo VU lagi1uadIuAe UL a1 (Interface) 19HAIN
A 1 9 d' 1 ! Id' a dgj
vavgy aiuayumIFouaoaIulsunsy (Component) lriinornnavulay
1 4
lienunsamenan’la
=2 9 Y v A 1 9 A o ~ (] [
3)  #AnwimsadunalnliduasevnulumsFeuaedoyaFeingnodludiu
Y 1
ugawa daunuguuazdIutudoyalidlimnaeandesiu (Synchronization)
4) Any13 19 Software Pattern, Code Libraries L11& Expression Language Tums
a$unseunusiiag
= g . . . ] =2 9 a o
5) ANEIMANNITUBY Object-Relational Mapping Gluﬂﬁlﬂ‘]Jlmzﬂx‘I"llE]iJ“m“]f\i’chlu
TudoyaBaduius
6)  ANHINIMNUA Hook UNIoUMioseasum s muanidiual siasury
MonNd151521aN Extensible Markup Language (XML file)
QW
VOUIUANIIIVE
) ' ' A Y 3 9
1) aswnseununnauTlsunsuae o wennilgyrilumsuaainauazinuveya
A 3 1 a o 9 9 a o o 1 o Y wa v o
ndluanslagEingwdeyadaduiug  Taelidldquantauazanuduiug
Y
Fiaguestoyaaiugude’ll Tasedenanmssaiag
Y ° ' 1 Y A 1 A o
2)  asunseunu lagmsmvuadiuaelszalviianusangy iwemivayums

) 1 Y
Wouaoauldsunsyluunormnaiulas liansamaala Tasnsouauluy
=X dyo 1 1 [ 1 dy
mMveimruadiuaelszauane 1
o dudodszaiu  (Interface) dwsuFoudoarullsunsunlddmsy
ueraenalumsdoya
1 1 o [ d‘ [ 1 ~ 9 o v A 1 9
o dugalszamdmsuwouaediulilsunsy Alddmsuaanegiudoya

a o o J
IPITUNUD



1.4

] ] o 3 d' 1 1 =y o 1 1
L4 diugelseaudmiudounodiuTUsunsy AUMIAIHUAM Llﬁggﬂiﬁ

[

anpazYeIMsNToya  uazmaendeasinghgnaselunsunves

Q

Tusunsualszgnd

o Y £ g a o A 9y A v v da
3)  fawnseunudemMIIMMFudun s T iagieudeyaninnuduiuiiza
Y
] A o o av o
agAugIuToyaFId LIS InsnuItolinadouiugiutoya MySQL

U

€

Usdarrinmanazlasy

Y Aa o A Y 3 9 A o 1A
1) hlﬂﬂif]ﬂ\‘nulf’]f\cl')@Qﬂa'lll'ﬁﬂl!ﬂ{lmuﬁ’leluﬂ'lill,ﬁ@\iNallaglﬂﬂﬂl@yjaﬂ ﬂuﬂ']lf]f\‘]

@ a o o 1 o va v o JIa o
Fagigrudoyamaduius lao i ldquantifuazanuduiusizeingues

Y ' oa.;l = o @ a o
Poyamaniugydelil Tagerdonanmssaiag

Q

2
a o

o J Y A o d? av A
2)  mananTdsunsuilszgnanislansouanuFeiagHaIIuINIUIVY T

F4

annsaiudaTmaian Tsunsulszgnd 18geiiu (Productivity)

@ 4 9 a o A o d? awv dy
3) ﬂTﬁWS;JJHWT‘]J3l,!ﬂﬁ111J‘i$ﬁjﬂ@]ﬂWﬂGl@lﬂﬁfJ‘U\‘iWULGI)'Q'WI’OT]WGJJHWJH%1ﬂﬂ\11u3ﬂﬂu

Q

A ll @ [ J
muanudanguldnunszuumsnau lUsunsuilszgna (Flexibility)

b4 b4
v = %

@ 4 Y Aa o ~ a ~A o
4 mavannllsunsnlszgndnglanseuaudaiagniennyunnauIdeim
a d:j
Iianuganavesllsunsuilszgnatinanas (Decoupling)
v 9 9
5  nseuamFiagiauIiunnnaulseilii ldaaduiunazanugudou

v o o @ J
yossHamdslunszurumsiaunldsunsuilszgna

a o d' [ d? a o dyo 9 1]
6) NOUNUFIIAgNAAUIVHIINIUITeU R I nsz U IUmsNa 1Y suns

Q

7 I o a o L4
Uszgnatlumsnamugaing lasauysol



NN 2

[ Y

A o d a H
USNAITIUNITNUAZNUIDSNINIVO

a A Aa v
21 monRaazmalulaesaing
Abadi and Cardelli. (1996) 1ta Eliéns (2006) Na1I09UUIAAITIIAY (Object-Oriented
. Y dgl A 9 U a o @ 4 sa A
Paradigm) gnerdyuioun lilymilunsins iz senuuy tagiannvendursninianu
v 9 Y
FudoUUINGAY tuIAaEIagiulemnsouluFuImsIsH (Abstraction) d1i501dlums

1A a

a Jd o U 1 9 ] [ 1Y Q' d‘d dy
nsizruazswunilyiai q 1edlugdunuiaggluiglluedudsiiiogase uuafail
v 9
nlasuninmsuaendoya (Data) 99n91NM552UINA (Processing) NAUNITINNITDIULLLIL
Yy 9 o = a a =< o . 2 o 4
Aoy TaglinuaAndauusssuneing (Object) nilaiaglanisilszneulidreaniuz s
9 Y 9
JAq (State) HOTWOANTTVVOIINT (Behavior) W1 nudaanugmluma@eouTisunsuFeingiin
UsznenTde
2.1.1 HIUT TN (Abstraction)
Abstraction naMDaUIAMFIIagueewuiumsInsziiazeenuuy lag

o w

a a a < @
ﬂTiW%13il!ﬁjflJuW111/!L“IN’LHIJ‘EﬁiMW?@Wﬁ]15‘@111511«!1ﬂl!ﬂﬂﬂl@ﬁﬁWiZﬁWﬂﬂJulﬂuWﬂﬂ LALRLINEY
1a [y ' = a A, Yo 9 a J 4
lliJW%WﬁﬂHﬂﬂJuWWHQ 9 1“51863!@8@ Llu'JﬂﬂuWWGlﬂTJiUU'ﬁ1!Lﬁ$ﬂ’JWNW@QﬂWﬁiH!%Q%fJV‘Iﬁ!L’Jﬁ
a J o . A v o @ Y 1A
gmmiwwuazmmmﬂugﬂgmumm Generic  Component wwmnumaumiﬂwuma

H 4
unilgminmnedulmisaliveuaiiueufe i



Value

Scope

Pattern

Automated
Pattern
Informal Source Visual
Guidance Code Builder

Compiled
Lanuage

A o
'g',‘ﬂ‘ﬂ 2.1 LLﬁﬂ\‘l"ll@‘UL"llﬂ"ll’é]\iﬂ’JnJLﬂHUHJ‘ﬁiﬁJ

A [ I ogz' I & as [
fnﬁ!WiJﬁg@Umaﬁﬂa’]ﬂlﬂuu’]ﬂﬁﬁSNuULﬂUWUQ1uﬂa3ﬁV]1Qﬂﬁgﬂal‘lﬂ'ﬁwwu']
¢ < ° o v v vy o y v a da &
“lfﬂV\IﬁlL'JiIﬂle‘]JUﬂ'ﬁu']ﬂ'ﬂjJ?’ll@fﬂ’]ﬂﬂizlnuﬂ’]ﬁLlﬂulsl]ﬂfgﬁ'llla'Juu‘lfﬂelﬂlﬂﬂﬂe!ﬁ“ﬂﬂﬂlﬂﬂmu

[ 1 Y
Yoy 9 9103107 2.1 Fagniiuaue Iag Plleeger (1998) HULAAIVOVIUALAZAMATHYDIADIY

=1

I o a a 1 o I~
L‘]Juummi3J’e)u!,ﬂﬂmﬂﬂ”lﬂ%ﬂaﬁummﬂﬂu AFIMNUEAIVOVIVAVBIANUY UUINFTTUNES

G

Y
=1

9 . a t4 4 as 1
91AN15 19 Informal Guidance LLazgﬂuum%wanm (Software Pattern) Tasnadsivatign

U
9

1 4 1o & 1A 1w
5171 Black-Box Abstraction 11193910414 lisududeudrledessazideainiimsmaniu
Yo Y = 1 =2 o A Y A J 3 o A a
unilainlasea lamisaanswdadlymlanazgouinazlszgnaismaniuduilymimdoy

9
9619'l5 Tun139n599UINY Visual Builder 1az Compiled Language ﬂ'uﬁmammmgazﬂmmmm
S 4 Y = o w Y 1y a9 Y ad
anuluussIndagoudianuansalumainavinldlnunidesdndls dre35ms
ucsyslsldww Y = FY wg ledyd =l 1
a1t lsnIeunadoansusieazdealumsunilymt auiunaismaiisagniseni
White-Box Abstraction
v v . A a v Y . .« 3.
2.1.2 M5t91i¥ (Encapsulation) mamsﬂﬂuwega (Information Hiding)
a dy o a 4 [ 1 @
purAadaduayumsIATIztazeesnuun llsunsueenuaiu o luszay
AANA  NGUVDINANH (Package) AAIVDIAINTUTUNTY (Software Libraries) HAZNIDUIIU
o ] Y dy o [ a o o I’q YA
(Software Framework) HanmsnenuHaiuayunanmsinsIzritazoonuuusenands 1y

Aa A 1 [ I 1 o . a
UszanianluarumsesnuunTsunsuldidnvasdluaiusume (Modularity) il



class cell is
var contents: Integer :=0;
method get(): Integer is
return selft.contents;
end;
method set(n: Integer) is
if(n>0) then self.contents :=n;
end;

end;

317 2.2 uaaINMIAsUAAIE (Class) ¥9330q Cell

A @ Il = Y " 9 N o
31U 2.2 uaasdedums@ouaaragmuranmsvenlagaad Cell  Uals
v 1 o 1 Yo o 09: 9 o Y o
contents terAIRAANIA lnamsdaazimuan Innudaulsvesnaraiulidenmualnnszim
] o w o ] < 1 Y 3
U Get 1182 Set Method MWWy 91nAIvd1anaas A IveId 5 contents WHADA
o 1A IR ' 3
Wumn lidluaumniy
d! a A 1 d' 9 1 [
piamsdewaaavsedIullsunsungnaiieslagnguueinara lagnannis

Y
WoRuuazan AU UM UG03R 111909 Cohesion 1ag Coupling A0



/)
|

(a) (b)

A Aa . . a = Y
E‘]JVI 2.3 HaAIN1395U18 Cohesion Lag Coupling LGINE‘iJﬂ"IW (a) Llﬁﬂﬂﬂﬂiﬂﬁﬂﬁﬁ']ﬂeuﬂﬂ

Couple 174 (b) uaAa1n59a319U03 Cohesion Ngauadl Coupling d

1 ' a J 1
Ghezzi, Jazayeri, and Mandrioli (2002) na13711umMsNATIZHLAzDBALLVAIY
IS g 4 a a
TdsunsweoniuTuga (Module) Wurel# lalszansamgaganisesnuuniil Cohesion
A a . o . < wa £ = o
Ngauazdl Coupling @1 1Ay Cohesion 1ugaauiianieluveslugadatanininisniam
v 9
Fafuresdaua 9 Negnieluluga mindrumaniviinuswiuldediidsz@nsnm
Y o = o = . = P . o =
uadaaaadlumni 2.3(b)  WuuaAIDI Cohesion  Nge Tuvyvzi Coupling  MWHHAAIDN
A I a 1 A = = a 1 A o 1 [ 1
Aauautiavedlugalumsiudaszae lugadu FIMINUMITAAADNTBNINUIINAUTENIN
Tugafidwaasdamsdaszasnugeaanin 2.3(b) e ldieluquasnuuaznuniuaonnu
a s o (A
AvamaFaseaus nulasuuiasly
2.1.3 M3aUNea (Inheritance)
Abadi and Cardelli (1996) 1taz Simons (2003) WuausuulIAalunsdunoanas

'
o =

gﬁmmuﬁmﬁmﬁyqﬂmfcmﬁﬁuazwqﬁﬂﬁﬂﬁ’ﬁmmmmmﬂ@aﬁ%mﬁwﬁ’ﬁj
Subtype— Basetype U Extension ag flenungineafumsdunen 3 4o 'ldun
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subclass reCell of cell is
var backup: Integer :=0;
override set(n: Integer) is
if (n>0) then
self.backup :=self.contents;
super.set(n);
end;
method restore() is
self.contents :=self.backup;
end;

end;
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2.1.4 NITNYAMFIY (Polymorphism)
9 [
AN AU U IRIANULUIAATI AN U 111509 Dynamic Binding 11a2
A A Y] Y a o 1 I [V ) a
msauneaeaivayuliinanalnvesTdsunsutrnuedradunaialuvuzduiiums

(Run-Time)

var myCell: Instance TypeOf(cell) := new cell;
var myReCell: InstanceTypeOf(reCell) := new reCell;

myCell :==myreCell;
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Y
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Y v
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Vlgﬂ@@ﬂllllll(lﬁ‘ﬂ']ﬂ']uﬂiflnlﬁﬂaklﬂlclﬁ'lﬁfc]

procedure g(x: InstnaceTypeOf(cell))is
x.set(3);

end;

g(myCell)

g(myReCell);
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class Agentis
var status:Integer:=0;
procedure change(x:InstacneTypeOf(Controller)) is
status:=x.getState();
end;

end;

51U 2.7 sz veInaIe Agent
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class Controller is is

procedure getState() is {Agent.change(c)]
State 0 State 1
return 1; [ }

(a) )

end;

31 2.8 (2) wermelnseed v anad Controller

ar ot ¥
(b) UFAITOIUTVOIIAOVONHTININ Agent

N ¥ .
;U728 b naamdnmIveanzwydugruduanionffeundamgdns sy
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w3oa0 Uz llsunsy vSamuanumusovod lusunsy1d laeefendnnisvesmsay
9 2 d s od A w Bt &
NoATI A AU UAR TGN YO IR Controller UBLIIIMOA getState 110151/ Aore

AIPNADIUZAAY

subclass subController of Controller is

procedure getState() is

return 2; [Agent.change(c)]
State ( State 2
end; ( ) ( )

(a) (b)

31U 2.9 (2) uaman1sFuneanma Controler (b) LAAIANIHZUDI Agent

.

T
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s od o o oy a A w e a !
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¥
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b i 1
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2.1.5 M3A0A1IAWUBANN (Message communication)

[

| A A = A 1 ] £ v o A A
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[ o 3 3 F2 ~ <3 Y o = 1
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a = [ A o dy Y 1 =
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LLNumW!,‘JQN‘Wi]aﬂiﬁJ (Behavior Diagram) UUN19331U UML (Unified Modeling Language)

8NA198191%1 Communication Diagram 6i¢ Sequence Diagram
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enrollStudent(aStudent)

N
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I

I
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I

I

I
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| enrollmentStatus
I

:6 ———————————————————— |
I

I

gﬂﬁ 2.10 1ere Sequence Diagram
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]
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<<entity>>
:InventoryServer
C7:Supplier C8:Confirm
Check C2:Supplier C1:Supplier
Request - Input
<<agent>> <— <<user interface>> <—
. . e
aSupplierAgent CﬁOrder aSupplierInterface C10:Order
. Status Output
C6:Dehvery/]\ 3:Order aSupplier
Order '
Request
C4:Select A
<agent>> _— <<entity>>
. < .
aDeliveryOrderAgent C5-Selected :OrderServer
Order

3 1/ 2.11 u@A9 Communication Diagram

= . . . £ A 9 a
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1 ¥ Y
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a ~ @ o 9 ] 3 1 = a 4
surfameInumsinlslviiugnnandannlunszuiumsiinsigiuas
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[ Y
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(Code Libraries) N39ATOVINUAIDE1UNY Hibernate3, Spring Framework, EJB3, JPO, JPA,

JPOX, XUI (Java and XML Rich Application Framework, Xoptrope, www, 2008a)
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AbstractFactory Client
AbstractProductA
+CreateProductA()
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ProductA2 ProductAl
R 1
| |
ConcreteFactoryl| [ConcreteFactory2| ___| \
| AbstractProductB |
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| |
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| |
; | |
| |
! | |
|
! | ﬁ \K |
| |
| L ___>| ProductB2 ProductB1 }
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| I
! |
|
| |
| |
! |
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22 IWINTI um@ﬂﬁuﬁﬁﬁhq (Object-Oriented Software Engineering)
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Subproblem 4

Subproblem 1 || Subproblem 2 Subproblem 3

N
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Solution
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— l Traceability

~e| Completeness

] Consistency
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e | Error tolerance

1 Execution efficiency

" Storage efficiency

[ Access control

o { Access audit

- Operability
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"t Instrumentation
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2.2.2 MUUE18890 32 UMW RNB0HANDT (Software development process model)
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Testing
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Acceptance Testing
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3)  Backbone Architecture and Flexibility Requirement
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m3esilonlFlunmssimuavevnauazmsdidunnuddguesanudesmaiivedid
FaT AR AT Use Case um"lumamwmmwmwam%%msmaaamuﬂﬂmawh
iensInaeundBIns I o Bamaniield

2)  MIHRemTIATIEHIE Y (Analysis Modeling)

Glu{;"uﬂﬂumﬁmwﬁ%fuLmuﬁmmﬁﬁmm:wa’i@ (Static and Dynamic

Model) Qnﬁ'wm??uTﬂmmnﬁmamﬁmfuWlumaﬁmwmmnﬁuﬁuﬂugﬂuuuW%

Tnsead19upenaidl (Class Diagram) ﬁauuuu%’mmwaﬁ’mﬁgugﬂa‘hammmmumw Use Case
unznasmIMFTUTITmaAnTuszn g ieglunssuaumsins e

3)  ATTIR0INSB0RMTUTTUY (Design Modeling)

| WenszummsiuduneunisiasnudeninFaendiniuas

m3dnseiudativ ﬁa1%’]mﬂﬂssmawaﬂﬁmﬁagﬂﬁmuﬁﬁu“lmm‘uil"mmmmﬂmmu

suafaFiagedansroudoya ﬂmmmzm:'ﬁ:u'naﬂ1514@ﬂﬁ'mﬂﬂ’f’tﬁaﬂammuwumﬂu

¥1U1E9Y (Subsystem)

Lf‘iaammm%%’ﬂéuiﬁ%’uu'sﬁﬂ“luu‘?m’"iﬁq“luﬂ":sa%’nnsamm Safinrwduilu
od1e8alun1 19 UML Saenfumpuprlinvvesafadeingeudy Tasmsld umL e
HEAIUIAAYDINTOLIIN MISIANEHIBENIS0BNILUATELIIM A13T1a0aarilnonTsnues
ﬂsammﬂaemumsﬁmwﬁummmzwqﬁﬂssmmmuﬁﬁcﬁha 9 TuuSunvensouau
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1} amumw@qwqamm {Behavior Diagram)

- Activity Diagram
- State Machine Diagram
- Use Case Diagram
) usunWFW§FuRuT (Interactive Diagram)

- Comumunication Diagram

1

Interaction overview Diagram
- Sequence Diagram
- Timing Diagram

3 ueuME Iassedhs

- Class Diagram
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- Composite Structure Diagram
- Component Diagram
- Deployment Diagram
- Object Diagram
- Package Diagram
= I 4
3.1.2 JUsuFarerlands (Software Pattern)
Froehlich et al. (2000) aandarud ey lunistuwguaniauazwganisy
& W 13 =% o o s dy o @ o rd
yoansouHFing Tnom s 153 duuuFweddurigegfstudmivims izvnazeonuyy
o ¢ o a
$oNALITIFITAY
Gamma et al. (1995) n3e#¥inluiongu Gang of Four (GoF) lARadunzidoy
wr = wfi a o @ a?
dumitadoRoafumspluuuuesgnugtuundyendinsdede i
1)  Creational Patterns
- Abstract Factory
- Builder
- Factory Method
- Prototype

- Singleton

2} Structural Patterns
- Adapter
- Bridge
- Composite
- Decorator
- Fagade
- Flyweight

- Proxy

3}  Behavioral Pattern
- Chain of Responsibility
= Command

- Interpreter
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- Iterator
- Mediator
- Memento
- Observer
- State
- Strategy
- Template method
- Visitor
oo & cs?«ﬂ. 9 ) o ol ¥ @ k1
1HQ1U’JﬂﬂTuumﬂﬂ51“5@'W'Iggﬂllﬂﬂl‘NW@wﬁlniﬂtﬂﬂ’}}‘ﬂ'ﬂﬁﬂﬂﬂ'}iﬁﬁNﬂiﬂ'ﬂ
24 a o e
MUY Feezriauoadn 11/

1) h Factory Method Pattern

Creator

+factoryMethod() : Product

T

Client Product ConcreateCreator
L. SSereater> -y R

-+factoryMethod() : Product

gﬂﬁ 3.1 1e1AS Factory Method Pattern

1] H A
910317 3.1 Wuurun1wysnaIafiugas Factory Method Pattern 44 19Tums
ar el at é A 1 at
udflaymlunsadiedagluuSunvee TsunsuTaefifnguiladaSendt Creator adningla

ar & A = 1 Yo e ar & z:it-? [T .
Faguilaannumunmgnizundt Product 1HAUTaglataguiraluhil léun Client
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ConcreateCreator)

2)  Strategy Pattern

Context «interface»

{Containment)
o Strategy

1 * ‘+Algorithm1n:efface0

(Implements) (Implements}

ConcreateSirategyA ConcreteStrategyB

+Algorithmlnterface() +AlgorithmInterfacef)

31 3.2 459 Strategy Pattern

Strategy Pattern sauandlugUi 3.2 ndnnisvesnzwydugulunis

o ° 9o . 4y v - iAo
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3)  Composite Pattern

<=<user>=

Client Componernt
__________________ ¥ *
+add()
+remove()
+getChild() -child
+operation()

Leaf ' Composite
-parent
+operation{) Hadd() k> |
Hremove()
LgetChild() !
+operation()

gﬁﬁ 3.3 AN Composite Pattern

1 o )
Composite Pattern Aatarnalugii 3.3 wuldlunudtlyvideny Tassads

St sl o

¥
youounandnyusiudu1d (Tree Structure Data) ¥3eidlud iy (Hierarchy Model) Tag
J A ) o ey A et 4 ' E R a &
nIngthiueuia Client  1491u10UNA Component  WiloadilsznoutosAdudon Savs
b
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a 1 1 o a 3 1 =, .
dedreiuiu lddany ldud mseonuuuduRadedlFuuuns1Wn Graphic

User Interface) 19911 115 0n1500A0Y Swing Framework
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Client «usesn JComponent *
______________ 5
JButton HnternalFrame

717 3.4 uaaawun wlumseeniuy Swing Framework

. ¥ i 3 !
N3 3.4 aaeoiduiiguauifvenganssuRuguiedumsuaamwa
1 1 o 1 H
vosdufildanaeiudld douaaragniifuneatiRugaauifnmzinigaune iy
¥
AIUARIHNANTIIA (Frame) drudnaenud 1y Taglunaie TRrame Wumuisoussganagn

P ' o 9t a L} ar S
#LMBATIN JComponent 9813 JButton 1A Avdisnaiaailgii 3.5

5171 3.5 uerasdrad1ems 4 Composite Pattern
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4} Facade Pattern

UN 3.6 HAAUHUNINUDA Facade Pattern

S P
517 3.6 1UNERS Facade Pattern FaihugluuyveamyponiuIHUA YDA

@ 9
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3.2.1 MuuaaNudsImIveutevamfvensouany
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3 9
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- deudeyawussiuiiagluuTunvedldsunsududeyalununiiaes
oo o
w30 1uoyaFaduRUT (Relational Data Model)
g o ar A Ty & P r 1

- adunalnlddunsevnulumadoudedeyadaing oy luduuanna
t i 3 f o Ae w dw .
dwmuguazdmntudoyalddmAduiuiiu (Synchronization)

o [] dll ] & 3 as o ar Qs 9 ]

- fimuadnadoudenisga ldunsounudmsumssedumsadudiu
lsunsudwivuanma uazd Tdsunsudmiudoudogmidoyalay
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3.2.2 antfaenITuvBINIaUNY

U 3.8 wwunmuarasaailavassuvasnseuau

= <4 5
110319 3.8 uaasaaragnssuvensoviudgreonuuuldmauneld

3 ]
Java Application Interface (Java APL) vingiuusas iyt Talsunsmlsegnandaninnold

Lo
asouaummsaliusnsvensousuld BnviadanalduSnisves Java Application Interface

(Java APT) M@ 1fu

Fa )
Tudavveansevinmeniuldsmualddsenovlddr0mmiesdio na'lna

8
wazdu Tsunsuaie o Ao Tali

1)

2)

3)

4)

5)

6)
7

as 1

na lnmsioudeyniFeagAudiuusaina (Binding Mechanism)

)
an Inmsgergaeiiaves ing 1aseiu (Synchronization Mechanism)

[] df g W a ' A ] g} o ow ow o ¥
dauldsunsuiugiunlddmiuseuaogiudoyaideduius Tngld
BIPLT OR-Mapping (Default OR-Mapping Utilities)

3 d{’ 1 ::; ¥ & Y o Y L ar
aTdsunsuiugiuaie q Nadrensevaiums ou I3 dwmiuTnWmun

Tlsunsy (Basic Binding Components)

v
1 1

d9U Container A1HAY Instances wps¥ngiiogluvTunvealdsunsy
{Beans Container)

1 o o
AU Container i [NUAIT19UaAING (JTable Container)

d Tilsunsuifivinna$19913190eAWa (Table Factory)
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Table Factoring |
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-~ Factoriiig: |

ORMappmg :
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» Properly Synchromzmg
" Mechatism ;.

311 3.9 umasnalamshamvesnseny
nalnmsinuvesnseunuiugnesnuuy Wi umouns sy sd e lali
1) 1'?umaua1sﬁmummﬁuﬁﬁwmm?ﬂdﬁ'mmxﬂmﬁnymmmmsm’f%ga
(Table Defining) ‘Imfumﬂuﬁyﬁ'ﬂﬁmuﬂﬂmnmﬂizqﬂﬁﬁmﬁmuﬂﬁﬁmﬂsaﬁ%‘mzazdm
Tsunsyiu  iedusonsoustugae 4l
- auinumzvosmidayadie 4 tigndmuaiuenms XML Tag
varann TUsunsudess muanuileuue uena154e mappingxsd 49
weraalugald 3.10
- ahedwTlsunsuitliuemanalunofinivesnsdeyauanioud
Tihsunsanfudagaseua
- ahadnTsunsnilflunsidoudegnidoyadaemauTad object-

Relational Mapping
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<?xml version="1.0"?>

<xsd:schema xmlns:xsd="“http://www.w3.0org/2001/xmlschema”
elementFormDefault="qualified”
xmlns="“urn:nonstandard:mapping”

targetNamespace="urn:nonstandard:mapping”>

<xsd:element name="table-mapping” type="Table-Mapping” />
<xsd:complexType name="Table-Mapping” />
<xsd:sequence >

1>

<xsd:element name="table” type="Table” minoccurs="1" maxoccurs="“unbounded”/>
<xsd:sequence >

</xsd:complexType >

<xsd:complexType name="Table”>

<xsd:sequence >
<xsd:element name="property” type="Property” minoccurs="1" maxoccurs="“unbounded”’/>
</xsd:sequence >
<xsd:attribute name="class” type="xsd:string” use=“required” />
<xsd:attribute name="name” type="xsd:string” use="required” />
<xsd:attribute name="delible” type="xsd:boolean” use="required” />

</xsd: complexType >

<xsd:complexType name="Property”>
<xsd:attribute name="name” type="xsd:string” use="required” />
<xsd:attribute name="col-name” type="xsd:string” use="required” />
<xsd:attribute name="type” type="“xsd: string” use="required” />

<xsd:attribute name="bind” type="xsd: string” />

</xsd: complexType >

</xsd:schema>

~ 2 g AHq Ya Y
i‘]JVI 3.10 ugadNd13 XSD “])’QL‘]J‘L!L?JﬂﬁTiTIGlGU‘L!fJ"IZJIﬂiQﬁ"iNﬁU’ENLE’)ﬂﬁﬁ XML

U

517 3.10 tonans mapping.xsd Wuenas¥iia XML Schema Definition (XSD)

U

£ Y a Y £ ~ 9o Y F)
FalriewInseassvenondrs XML Fuilwenaisnldmmuaguanyuzvoinsedoya

=

v o { S o
Tagiinimun Tsunsudessuaenars XML Afiwwanailu doxml  vagfivuald

Y H
NIDLNUB MBI IMAITY AIpgAaaluglN 3.11



<?xml version="1.0" encoding="tis620” 7>
<table-mapping xmlns="urn:nonstandard:mapping”
xmlns:xsi="http://www.w3.0rg/2001/xmlschema-instance”
xsi: schemalLocation="urn:nonstandard:mapping

file:./mapping.xsd”>

<table class="spccificdomain.entity. Advisor” name="advisor” delible="false”>
<property name="name” col-name="“name” type="string” />
<property name="${major.name}” col-name="major” type=“string” />
<property name="quantification” col-name="quantification” type="“string” />
<property name="salary” col-name="salary” type="Double” />

</table>

<table class=“spccificdomain.entity.Register” name="“register” delible="“true’>
<property name="id” col-name="id” type="String” />
<property name=*$ {student.fname}” col-name="“name” type=“string” />
<property name=“$ {subject.name}” col-name=“course” type="“string” />
<property name="score” col-name="score” type="Double” bind="“grade” />
</table>

</table-mapping>

77 3.11 taadIpg 1M MU UAAMANYULYDUBNAT XML

v
2)  dupeumsdiasedoya (Table Factoring)
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PropertyDefinition

31N 3.12 uAANUNINIFINFVBIAIUDIUONEIT XML

517 3.12 neaaumunFnaIaveIdIuB WA NENET XML N 1Fd1m5y
o T W = 1 Ao o [
Mruamawlsasuai q duiuaenseuau
- AmauazninsUAaYeUVeAAAAE
.. < 2 o Y A J
Aa1d DefinitionFactory (Huaa1a®ai1vuiNidu Boundary Class
Yo95zUUNaAeinHAL TUsunsuddedIunIso il NTYalENA1T XML

Y ] ' 1
Fuaaaiiissnanafen uagiivinnesnidaly Instance vosAAEOU 9 1911



56
.. [ o Y A & ) a 1 1
fa1d XmlDefinitionParser 1HUAAIAMIHTINATUAIAUTUNITDIUA
Y [
s XML luuaaz Ivuanaonas uaziimsas Inuaniliieny <table> 1901 Instance
UBIAAY TableDefinitions
.. . < £ o 9y A g . A Y A
fa1d DefinitionContainer 1T UAAAWIRIMTNNAIY Container NHUIN
<
1NVU319015 (List) U8 linstance YDIAA1E TableDefinitions
.. < ~Nq ¥ 2
AQ1d TableDefinitions Lﬂuﬂmawi%mmwmimm Instance UBDNAQE
< vAa [ 4 { o
PropertyDefinition ttazinuAaaduIAvY09A15 190y a0d 19F0m5 19d0Ya, Aananassdeya i
v o J ) Y 9 9 4
MIFNANVAUNUS LLﬂ$ﬂ1iﬂ1WU@1WG]15NGIJEIQE1E1‘HJWS€1§I‘UGUE]iJ”aulﬂ
. < Aq ¥ wa ' s
AT ProperyDefinitions Lﬂuﬂa1ﬁﬂ1%ﬂﬂ!ﬁhﬂﬂﬂl@ilmazﬁﬂuﬂ
9 [ 9 ld' o a 9 ~ a 1
suamﬁwweyjaau“lmm%ﬁﬂm FUAVDIVOYANUTAIND ¥uaveIaIu 1sunsy
{ v o . . va
ﬁal%’gﬂmmanwuﬁmm%mga (Binding Component) Loz aNUH (Property) mmmiwffmga
NzgnToudnnuaae
[ 9 9
2)  AIUATNAITNVOYA

- URUNIWFIADEUDITL VDY

TableFactory DefinitionContainer
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TableConfiguration
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]

AbstractBindingComponent

(from Logical View)

19 3.13 neraaunumwF R dvesd I3 19A15 199038




57

- AmauaEMINNSURAeUveIMazAad
IS { o { g
AAe TableFactory (Wuamaniivt iy Boundary Class ¥04
' 9 [ 1 o 1 <
szuvdestilseani¥e creataTable(name:String):JTable My Boundary Method Tu
msas s doya
I A o Y A g 4 v
RGEGI ColumnFactory L‘]J‘Llﬂa’la‘VWl'IWUTVIﬁ'i'l\‘]ﬁ'ﬂllﬂell’t’]\iﬁ'ﬁ'l\‘l"llaﬂalja
I i a
fAa1d TableConfiguration uAaaNo1UHeIWN Instance VYDIAATT
.. ° o Ao & 1 Yo '
TableDefinitions Y84 s1aihrsneuazivuamau Tlsunsunduiuai q MWdussuvdes
I o a
A8 ColumnConfiguration WunaaNo 11N Instance VDI
o 1 1 Ao o 1 ]
AA1A PropertyDefinitions U831 19 manearimruamaIu Tsunsunduiuaie q 1y
SYUVIDY
. 3 A o Y A d '
AT AbstractConfiguration Wuaaraniminduednuuluns
a I o o a .

!Lﬁﬂ\?Wﬂﬁﬂﬁ311"11'5]\1ﬂ1ﬁlﬂUﬂﬁ1ﬁﬂ3$Lﬂﬂﬂ’lﬁuﬂﬂ?uﬂilﬁiﬂ (Conﬁguratlon)

< o v I o
fAa1d TableContainer Lﬂﬂﬂﬂ1ﬁﬁ1ﬁiﬂlﬂﬂﬂiﬂu%ﬂlm Instance UDIAATE

JTable
[ [ @ 4 [ { ] a
3) ﬁ?uﬁjﬂﬂ?’]ﬂﬁﬂwu‘ﬁﬂlﬂ\i@'lﬁ”l\?sfl}'ﬂlluﬁﬂU Instance ﬂlﬂﬂﬂﬁ?ﬁﬁ@gﬁlUUﬁﬂ‘ﬂ
%
voallsunsnilszgna
- UHUMWNANTUDITE LD
ApplicationContext TableContainer
\ 1 1
1
SRS Binder TableFactory
IORMapping ] —— —— create ___ = JTable
1 \
' create
\
BeansContainer =
BindedTableModel

J

JU7 3.14 uaAWNUMWFIAAAURIAIUFNANNFNTUS



58

- ﬂmﬁuamﬂwﬁmm%uﬁmamamda:ﬂmﬁ

v

Aae Binder i lumagnanuduiusszrinnuantani

Y
1 @ 4 v v A @
VLM AY Instance EUE’JQﬂﬁ"IﬁL%TﬂUfTﬂﬂJﬂﬂl@Q@]TiTQ%ﬂyjﬁ %ﬂﬂﬂﬂﬁlWﬂJ@]')LﬁﬁJ@ﬁ (Listener)
9 Y Y
A01ULUD Instance  1UFUMTUAAING (Presentation Layer) ¥ Business Logic Lagsu
o 9 Y = A
HUUR1DDIUDY A (Data model) uaz1/1wqﬂw1ﬂuﬂmﬂaauuﬂmﬁmuzmm Instance 19 gl

9 9y

a I v o o '
TuusunvesTisunsulszgnatin instance YA Binder 1192911515111 A W09 Instance

IS %

Y
494 Domain Object WUVAINTINY (Synchronization)
. Y Y A o
A914d BeansContainer gﬂaammﬂwnwum ﬂummﬁ; Instance
1 d' [l a 4
Yoanaaa N o Nogluvsunvedlilsunsuilszgnd
i 3 a s % w
Aad IORMapping Hludumesadiaiudayunmsesniuunsow
YA A [l o [ Y] 1Y 4 A 1 d' o 9
nulniasanguadmsutiniann Tsunsulszgnd  wiednvesldsunsunazingun
d' 1 d' d' a A Q' a A o
wouae ealdsunganssunsemudszaniamuesnseuau lumsnszimsauthnine
@ 1 Qa: o 9 o A 9 a 4 dy
Aanaiy 3uiuaeeiins Implement tWoasRAAIAgNURIDURNRSINEY Tas Concrete

@

1 § 09/’ o { < @ a 1 a o 4

Class 19 9 71 @ Implement 11 Mvvhlumsdludananlumsaadegudoyasaduius

= a 1w ' dy 9 a . . . o QBJ} 9 dyd =

¥IM3ANADAINA1IN 1 HIUIAAYBY Object-Relational Mapping A9ULAINTOVIUHII]

anudanguganaznousouiumsiyouTosgrudeyaniuananeiy  WioudnsznidInves
l E4 ]

OR-Mapping NQAWAINAIUDENUANANNY ©17FY Hibernate3, TopLink, EJB3 11azdue) A9

JUN 3.15



59

Domain Application context

Microsoft MySQL Oracle

Access

3 191 3.15 uARIN T3 e319 Conrete OR-Mapping Component

ar d' g 1 c? ] as = o
daansiuglit 3.15 TudumniFededanudwnumnalumssesfy
T ﬁﬂ‘.‘ r Aé’ -7 -7 1 1
awldsunsuiogaiannaulagdnWanndiu Ty sunsudesluouing (Unforeseen
] i) J = 3 .
Component) #308190a17 lAon luyusanilimunuafinvesnsad1ensouauIii IOMapping
o Y A o = as A ' ' ar
bl wialiougnveansounuseFumMsisenaovadiu T sunsuanwmul Tavga

o 9 =4 =) [} 1 Py
1“Iﬂ“r‘lﬂ‘iE}‘U\‘l'}‘NNﬂ??ilﬂﬂﬁfguaﬂk‘iﬁix‘w’m



60

' 4 o o oo
4 dndeulegudoyasaduius

- HUMIVITAEURIT D DE0H

<<Interface>>
I0RMapping
(from Logical View)

5

/

7
4

HibemateUtil

(from Logical View)

319 3.16 namampu WA AT TN Taag U daya

s

- AmEUATUINATUARTO UVRWAATAR

L4

. . Jhty < = =
918 HibernateUtil 111134 Concrete Class ﬂNBULtﬁ’ﬂHﬂiﬂU\ﬂu"NL‘i‘]u

ap.

13 Implement 11910 IORMapping  Ieatilunaraimmiindudinaralumsyii Object-
. . ' 4 ar @ da oo [y a e w
Relational Mapping 31314 Instance flinNududusFeingtuouia lugnideyaFeduiug
3 o 1 g . =§ 1 H %) 3 q a
Tavaaaril 1&shdauTusunsue Hibemnate3 Gaffudwhlsunsufignifanniufiodiaud
e
Hlasowe
3
AsRmLYes HibernateUtil Wuduiludosadradihmuadunnady
4 ‘ v A
(Configuration Component) 430198¢ lugiliu 2 giluyndail
- Class ﬁ%gﬂﬁ%ﬁkﬁu Instance UAZIFOUABNIIInstance YOI

HibernateUtil

“

- Idenesedlugiuny XML File Taofifiod1edsil



61

<hibernate-configuration>

<session-factory >
<property name="hibernate.connection.url">jdbc:mysql://localhost/ooweb</property>
<property name="hibernate.connection.driver_class">org.gjt.mm.mysql.Driver
</property>
<property name="hibernate.connection.username">root</property>
<property name="hibernate.connection.password">root</property>
<!-- property name="hibernate.connection.pool_size"></property -->
<!-- dialect for MySQL -->
<property name="dialect">org.hibernate.dialect. MySQLDialect</property>
<mapping resource="Student.hbm.xml"/>

</session-factory>

</hibernate-configuration>
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- update(Object):void,;

- insert(Object):void;

- delete(Object):void,;

- findAll(Object):List;

- findAll(Class):List;
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public List find All(Class clazz) {

Session session = HibernateUtil.getSession();

session.beginTransaction();

List list = session.createCriteria(clazz).list();

return list;

9
o . o . . v o o
HAZUDNIINNI Delegation 1a1TuAaNd HibernateUtil  §9311ludoq

adammnadousudud M uNIi191UYD9 Hibernate 9nA8

5)  awTdsunsulumsaiie Binding Component

' dy A [ Y | g
ﬂ"lﬁ'f]@ﬂ!L‘]J‘]Jig‘]J‘]JEJf‘]ﬂuLW@ﬁ@Qﬁ‘]Jﬂ']iﬁ'i']\?ﬁ')l.!I’]Jﬂlﬂﬁﬂ\lﬂclslfcl,LlﬂTiuﬁﬂQWaﬂu

o 4 1 Y
E‘Tﬂllﬂsll’f)fi@151\1%@33?1&&%1&%611@]6 (Plug-in) legl}"lﬂ‘]Jﬂqﬂsllﬂfiﬂif’JDﬁu

- UAUMWBIAANEUDITEUUIDE

<<Interface>>
IBindingComponent
(from Logical View)

:

AbstractBindingComponent
(from Logical View)

DefaultBindingComponent
(from Logical View)

(from Logical View)

TextfieldBinding

<<Interface>>
ImageBinded
(from Logical View)

<<Interface>>
CheckboxBinded
(from Logical View)

U0 3.17 uaagurun TR @B IAINE3 19 Binding Component




63

- AMEuAEHINRTUARYIUBLAAZAIY
=2 v . . o P P 's
BUPOTIAT IBindingComponent  HIMT A uduweSiavosszuy
¥
toull fimuawseadifwd q dmsumsdunen 2 msealdud
1) getTableCellRenderer(); TableCellRenderer
2} geiTableCellEditor(): TableCellEditor

o s . 4
ARIY AbstractBindingComponent 11 una1an N Ind 198 1vun

anmnadoudis 9 Asutheldfussuy
AA19 DefaultBindingComponent il Concrete Class ﬁugmﬁi%@u
duaasra 1aa3elugiuuuves Textrield
3.25 fr'l:un1sn§‘auda§1ué’fagaiﬂa°l%’ﬂa3‘ﬁ Object-Rational Mapping
1 ‘Sﬁmf“imﬁ'u Object-Relational Mapping N3N Uﬂiu‘ﬁﬂii OR-Mapping
(Wikipedia, www, 2008a)1°fmﬂmsuﬁwﬁaﬁgffﬁ1ml«i’f’@dwuws’wmmﬁ"mhmaﬁ"lmﬂmum
U84 Data Access Object Pattern #9017 dauiﬂmﬂiuw?ﬂiu@aﬁgnﬁwuw%mﬁaaﬁuauu
HUIAAYDY Object-Relational Mapping 1fuﬁngnﬂ@mmu‘lﬁ'mmmv’inm”l%’?%"laﬁumwia

ot [ F__1 [

td r
drdanmsyrutoyauaz Bififadidavewuudasueuia Saiedeumazludosmsinm

WSy oW =t = | A o ow o
AuautiaFainglunisalfsunfas nstance voveuidnmadhggudeoyaFaduiug siald

q

& g

L2 v 4
Unwa TlsunsutlszondiianuazarnuindedulunsWaur Idsunsunia ldsunsyla

E

he

2
L]

g ar Y 3 Qs ar 9 i =
“UuiJ'lLWi’Jiﬁﬁ'iQﬁ?ﬂﬂ??ﬂﬂﬂ@ﬂﬁﬂlﬂﬂgﬂﬂ’l@ﬂ‘ﬂﬂf}\‘li?N‘;'Hﬂ’ﬂllﬁlilﬂﬂ"Iiﬂ@"l"l]tﬂﬁﬂull‘ljaﬂ

Tdndae

314 3.18 uermamsdluilasu pBMS 91nmsiddw TUsunsuwes OR-Mapping



64

C;- Qs ] L] 1 A Eé
31U 3.18 uaasdredrems i yu Tal 5153 OR-Mapping W¥0 Hibemate3 F1gn
L3 lﬁg 1 At o at =y
panbuuidiion1dlas hiiuasseddamsgrudoya dadann Tdsnsataufanmuazain

s lumsiann lusunsinlszgadan  daldna uddhedu
= o csynsj 2 9 A P [ P ]
Tuenideiintu ldeanuuyIdnseuaufigadasesfuninirdau Tusunsy or-
. ' @ A ‘oA 2 ar -
Mapping #14  uuwainrsonanfeiiu Pluggable Component tinspaiunisnldsulasly

= d‘ o = J ar {
voundesmstireras minfaduae luswinadauaaslugii 3.19

Dlomain Appllcation context

main: Application context

gﬂﬁ 3.19 sermamsysuntagunis 19 OR-Mapping component

31t 3.19 ﬁguuﬂm5\1mmmu15aEuaaﬂmmmﬁaﬁumgumszﬂ?iauuﬂm OR-
Mapping Component WLUWIA ﬁ’a@éwﬁq;ﬂ‘tfmﬁu"lﬁ"h Hibamnate3 (NoUdHUseAM40)
fhudavilsznsuedimiladsamisagnuldnuily Java Data Object (nspUFUYTzAWEY)
&aiiu Component figrwanii Taw Third-Party Tauwadn
3.2.6 ﬂm%iwimﬁ’mmuwﬁﬂqﬁg’luu%uwmiﬂmmmhaq
1umsﬁmmT‘lJmﬂiuﬂizqﬂﬁnw"lﬁ’uuﬁﬂfum‘ﬂé”nﬂm%ﬁmqﬁgummﬁ’mms
Faveddursvesszuvez 185 unsdinsziuazoonuunldegluglvesumunminmra
(Class diagram) (RUTALUSIA0URNAA 1ATTueu TR 9 wensrasuifudumuegly
Fudng 7 AUMAANSIALENA RS IRY (Separation of Concem)
fudumsuaawaouiiila 9 9190810 03R28A211 5 U LANUD T (Array)
-gmfumsugawalumsdoyaniogamnidinalizmsvesouiifotegadaeada Text

[ ¥
Field azgmion loud iy Instance vosoufinnaraniu



65

Tuuyuiaeadadaya (Data Model) 114 Instance vouswufinaniala 4 Tuusum
R
vosldsunmnbizgndgan/foudunnd Record) lumagiudoya
ar vl:v ] o o 34 A ﬂy qy e = @  ar  d arsy
avlanamnudidnedy oudteruilldfinnfalunsgranuduiusqaausd
k4 T 1]
12 ] VBN Instance VoUDURARMEMaNTYITUMAnsItu TaomseonuuudFielny
@ o o . . . as =y a’: o e
MIYPAA T TURUT (Binding Mechanism) WAUnsouau davefiufiuanuazainuazany
i 2 ar Qr Al o o or = 4
ganguldmuindannTdsunsuilszgndlaenisdmualdimuadaunl s uideanisyn

s

ANUFURUTEIUNINBAETT XML

Clas:e aist <tabie name="register” ctass="specificdomain.entity. Register” delible="true">

</table >

31 3.20 uamedegnanuduiutiznhuoufRanaiuenms XML

;ﬂﬁ 3.20 Wun1suaaadiioinnuduiituoanard Register FLUBATS XML
#Tnua (Node) ¥o <table>[properties]</table> Inun1oTvua <table> ﬁﬁsmﬁuﬂgﬂ%‘e
<pr0perty></property> muﬂuﬂmi:uﬁ'smsu“lwﬂummﬁams’uwamwaﬂmu Tunrunaila
SudaulsF o (Class Variable) "'U?Nﬂmﬁ Register cmesUumuﬂumsmuﬂmﬁuumma
ﬁmuwum instance HAQY Instance ﬂaﬂﬁ‘i‘lwuﬂmﬂm’d Register mmwmﬂﬂmﬁuﬂmm& 9
Aumamsoai 19mnuam laummniy (Setter Method) ag sz aemimmusoadmudsi
naulasmnie (Getter Method) ﬁﬂfﬁl!%’)ﬂ‘i’f)‘lN’l‘u%gQQﬂﬂﬂﬂmﬁjclﬁﬁmFhfﬂiﬁ?ﬂuﬂﬂ"iﬁ’fl
uilsia3u91Aenas XML 910 TMua <property /> 1az@314 Instance YBIAAIAAIUAUHONY
mathnulumsgaanuduiufguautiduns nstance ¥8IAAE Register fum1sedoyaie
Register

nreuyidgnesnunu IR suureafigniugiuTvua <property /~ 1u

b4 &
o5 XML saniilu 2 szian vazadadmuguhaudumseataoslszani 1dua



66

1)  DefaultBindedMethod simihfinnuguaiiilasunilaslives Getter uag
v k4
Setter method N 1¥HuMLsAAIFVEIAMIETBINTPONTu Td
9 [l ] k4
AUANIAYDY Instance U 9 184 AedIvENUAAITUFUN 3.20 Hunaaa
o Y " A4 & J wady
Tagganunalea1dlsnae score FulugaauifanugIu (Primitive type)
U84 Instance YDIANE Register
. . | Y A Yo 1
2)  ExpressiveBindedMethod LﬂuG]’Jﬂ’J‘]JﬂiJT]QﬂI%ﬂ“UﬂWENIWuﬂ <property/>
A o o . &£ q Y Y =
ngnimualudnyazyed Expression Language #41%1un1591903u500
{ v w J a o [ | [
Y94 Instance NUANNAURUT 1FITAYNY Instance VoIna1aNnaula A
@ l { { Qall o o
aregfinaalugdi 3.21 Wumsimuadie $ {student.name} 1Jun3dg
04 Getter 1182 Setter method U84 Instance UBIAATA Student F%

[T L a o Y ¢ o @
ﬂ’Jmmeuﬁclul,W’MQﬂUﬂmﬁ Register ﬁQ!ﬂUﬂaqﬁwaﬂllﬂﬂ N: 1

Binder | 7 <<request>> BindedMethodFactory
IBindedMethod | <<create>>
DefaultBindedMethod ExpressiveBindedMethod

3171 3.21 1A Factory Pattern du5uerd9fnIugumssonuson

U7 3.21 naaams1d Factory  Pattern  §50a319 Instance  vosAmIA
DefaultBindedMethod  118¢ ExpressivebindedMethod TasTusunouveamasvuass iy
Wfuszuiy nseunuezeuAIINNES XML taziims a3 Instance YBIAATAYNVDY
IBindedMethod 1agon 1uiia Tﬂﬂﬁammumdwﬁ%gﬂmm"l%'ﬁ”uLmuaﬁm@wmmﬂq&ff@ga

aaaaaluglin 3.22



67

DefaultTableModel

T

JTable BindedTableModel IBindedMethod

A v o ' o ~ Y
E“]J‘VI 3.22 Llﬁ@\?ﬂ’ﬂhﬁuwu‘ﬁi%ﬁ’JNG]’Jﬂ’J‘]JﬂiJﬂﬁLifJﬂi‘]ﬂiJﬁ@ﬂ
AUNUD§1a09v09A15 9T0YA

E4

~ z 1] o 14 1 @ ~ 9 A A
Mg 3.22 WundasanuduiusIznIdnugumsizenldusealuniign
a 4 4 . o o :
UNUA8BUAD5 I AY0 IBinedMethod  NULUUTIA0IUDIAIT NUBYATINUNUAIIAATA
. o . ¢ J
BindedTableModel Tagluna'lnn151119114v04 Java Foundation Classes (JFC) #uilunsouaiu
o 1 2}’ o ~ o { [ 4
Tumsmuaumashauvesdrunaasraiusziimsison liaaanimihinthse Tunamsal
o a g 4 [ 2// =\ 1 1 ]
(Listener) 1AM INfamansaia1 q Ju aaiunaamninisun luaiaig q Aumi
9 2K o Y A o Y A d & an o
a5 doyadei Ifseaiiimidlu Getter 118z Setter InAI@TUT WO UNAYNIH I

o lﬂ' 1 tﬂ' 1 =)
wazmalasunasan1ug ¥eg Instance 919 il mg“lumumaﬂﬂmﬂm

3.3 mMsHennszuy

4
wenIINMIRnLuUITuazna lnaa q Tumsiannseuauiiudl uideiiiuld
wannlugduuuvesdinTdsunsuiamnsninauinl4Ini1d (Reusable Component) Taw
A o Y] v J
g9 ldeonuuu ldiauuuan wIAAeNYBIN 111 Java ( Java Platform) Taenadns91nn1s
4 ] 1
warumivez ladauTdsunsufoglugy Java Archive File (Jar File) dawinwaunldsunsy
d o [ 09: a [ Aav 3
Usggnddmsums ldaummizdiula o duamnsadredsdinvesllsunsuanauiiodla
Taed1e
A av Qy dy 9 Y ] o o
ie9a1nauItesuil ldgnesnuunIdaivayumsiaui Tdsunsulszgnanu
Y [V Qa: 9 =K o d Y ] [l [ Y
ANWIIAADUYDI Java AatiuLAIN IO AUV T UAR a1 suns a1 9 Tvegly
[ = [ 1 dy 9 [ 1
JUMUDYOINGUUTONAY (Package) VoIdIuTsunsy Taensouauil Idesnuuundwwesdiu

Ta)sunsueng o danaaslugili 3.23



68

E bindingframework.core

+ bindingframework.core.componant.image
+ bindingframework.core.componant.slider
+ bindingframework.core.parser

+ bindingframework.core.type

+ bindingframework.exception

E bindingframework.ormapping

517 3.23 uaasTassadwvesdmTUsunsuan q Tumsadwnsonau

v 9 9
1317 3.23 nudasnasdiu Tdsunsua1e q asse il

D

2)

3)

4)

5)

6)

7

8)

I o A Id J ]
bindingframework.core 1JunasiSowaiiowduunuvesnsevaunuaaa
Y 4 v

A19 9 NeNNA 24 aand Tasuauvednseavuisiviinlunisadie
annadeniuzauldunnsevnudmsumsaieaissdoyauay
A [ @ g ] A v 9 1 A
wou TeanNuaNRUTA1e 9 vosauTlsunsuntegualuazdinuldsunsuies
mrua laginiadiuldsunsulusuina

. . 3| @ 1 Aq o Y 1
bindingframework.core.component (Jungvesd U 1sunsunlgasedrundang

1 a A <3| 9
HaR 4 ) 1B JUN N tazuau@eu 1luduy
I v '
bindingframewrok.core.component.image (HuaduUdIULAAINALDUFUNIN
I v ' 4
bindingframework.core.component.slider!ﬂuﬂmmﬂﬁ"muﬁmNmmmlﬂmﬁeu
. . Yo v & ' ' A o
bindingframework.core.parser l¥dmisumnvainldunsuaig ) NEAUUVTYUNIT
e1enas XML dvzgnihun1dlumssiuaanmnadeniviunzanlin
ATOUIIU
< o ! { o { A o

bindingframework.type  ItHuadavesaIuldsunsunimihinusiiavesdd
)5 Tun 1w Java NUegRULRzD1gNINK TaginWaun T sunsumnIznIg

. . . Y 1< A o Y Ao a
bindingframework.exception ¥ lumsinuaaradmminndanmsanuranaln

{a & J oA . .
v luvaz Tunsunon Induazdiiums (Exception Handling)

A o 9/

I [V ] { o { o
bindingframework.ormapping  {JunasaiuTdsunsunmmrinndanisineIny

9 @ 9 o

. . . T Y = S o
Object-Relation Mapping qmﬂumumﬂtyiumimmmayammm UNUT I

v J

FeiaguazuuuiaoidoyaiBaduiug



69

' v 1
drusamasluadeduTdsunsuae q dugniieueg lugdunuvevena1sdall
5 S ¥ o o ~
wweanaiily java nazazgnuilauilusiamdaun luund Byte Code) lunuana class taz
4 v o o q’j { [V ' v g
TuheigasiamdananuanieglundedinTisunsuais o vzgniudmilu Java Archive File

(Jar File) o4 lananudr ludnaduie ldinwann Tdsunsummz 1dauae 11



v

UNA 4
Msnaasutazandsana

Y
v

o a o I o [ 9 @ ) @
msnansounusiagiuidumswanndiuldsunsudsaivayunisingy
] a [ s A ] A a A @ 4
v Tasliuunnauaz inguszasamosromulseansnwlumswann Tsunsuilszgna
9 Y Qs: [ Qsll a a Jd dyd o ax A
mwzauneldnseunuiu auivInednusautituitausiinmsuazensionasinns
NAABUMIMNULAZUTLANTAINUBINTBVNUAIBITA o o1 laun

D dnnediusiasideilFuTdsunsuilszgadimmzms

a 4 =KX a . 4
2)  ANTENANNBAAA (Coupling) Vod T1)sunsu)szgnammniznia
a J A 1 oy eqe 4
3)  ARTIHANUBANGY (Flexibility) vo41sunsulszgnammniznia
{ v o J @
4 nageunanlFlumsadnasedoyatazynanuduiuiveinguinssy
a 4 Z 3 a a A
MsAATIzRIazNAdoUNS 4 Yszinmiuawnsaldlumsesuielszaninimues
A o Y o v @ @ o
nyounungmiunIslumsaduayuiinwannlumsvau Tdsunsuilssgnamniznig
a <o v o & A O o & a ¢ g v

MsanzdINIHamdiiomuIunioanawiv iumsinszianuiullannseu

1 o v o @ [ 4
NuIzFIBaRTZEzNA Az ANNFUFouvessHamd lumswann Tsunsulszgnammiznig

a 'S =2 a A ' 7 Y o g
lunmsmsigianueadauazanusanguved 1sunsuilssgnalunislénseu sy
O ¢ o { 4 {
dasriennuannia lulsual@eunazud v Tudsunsulsggndmmiznig vagluihenga
& =q 9 b ) ¥ o & o
WumsnageunainlslumsasmsteyatazynaNuauiusvoinguINss sy Inen1s

< Sy D] = Y ' ' o a A
nagouiilumsmszezainaedlsannisnnseunudessuamndulsiasunoeglu

o o 9 { 1 Y o 4
1ONE1T XML !Lagﬂ1ﬂ’liﬂ’lﬁuﬂﬁﬂ’lwuﬁﬂa@ﬂﬁlﬁn']gﬁ'llgnﬂ 9 1Wﬂﬂ1ﬂ5!£ﬂ§ﬂﬂi$§lﬂ@

a do Y2 Q‘J H d
41  Iengrsnnusnamdandluldsunsauilszgnammnzma
4.1.1 mswausvamaalaglil¥nseuaiu
aolUflazidlumsnaasdiegaueamanaassiamds nlFlumsuaaina

Y
v o d 1w
%@Hau'lll‘ﬁﬁill Llagﬂ'l'iﬁdﬂﬂ?WﬁJﬁNWHﬁmﬂﬁ%}@Halﬂﬂ1uu



T

Hibernatenti] util = new Hibernate Util();
String colnamel] = {“fmame™, “Iname™, “advisor"};
DefauliTableModel model = new DefaultTableModel (colname, 0);
JTabie tablel = new JTable(model);
List<Student> kist = util.find All (Student.class);
for (Student x:lis?) {
vector data=new Vector {};
data.add(x.getFrame(});
data.add(x.getLname());
10. data.add(x.getAdvisor().getName());
1. model.addRow{data);
12. 1
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1. Property fnameProperty=BeanProperty.create(“fname”)

2. fnameProperty.addpropertyStateListener(x, new PropertyStateListener() {
3. public void propertyStateChanged(propertyStateEvent pse){
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Abstract

The object oriented analysis and design
methodology enables analysts and developers to
rapidly produce complicated applications.
Traditionally, domain analysis has been based
on structured analysis approaches therefore
problems have been occurred in presenting and
storing the object oriented entities. We describe
our flexible framework to bind object-oriented
data on the presentation layer, object instances
in the container placed in the application context
through database layer without losing the object
relationship. Furthermore, it allows domain
application developers to present associated
objects in JTable and automatically binds its
properties into the table column in various
JComponent, which reduces the connection to
the database, and keep properties of three
objects in synchronization. However our
framework is constructed similar to JGoodies
and Beans Binding implementation of JSR295.
Its hooks are defined by XML file. Consequently,
it provides less coupling. Furthermore, developer
can create their own binding JComponent and
OR-Mapping Utilities by implementing and
plugging it into the framework’s hooks.

Key Words: object-oriented framework, object
binding.

1. Introduction

Recently, large number of complex
applications are efficiently analyzed and
designed by model-view-control methodology
supported by object-oriented paradigm [1,2].
Such paradigm provides new programming
concept such as encapsulation, inheritance,
modularity, reusability, etc. This methodology
separates system into three layers as follows: the
user interface layer, the business logic layer and
the data layer. Traditionally, domain analysis and

design has been based on structured approaches
such as data flow analysis and ER modeling.
Usually, many database systems are in relational
form. There are two gaps occurred when
translating abstract objects in the application
context in the relational database elements
without losing their properties and object
relations. Furthermore, it occurs when translating
abstract objects in the application context into the
presentation layer (user interface) like JTable or
data grid. Object-relational mapping components
such as Hibernate, EJB or JDO are constructed to
solve first problem, however, another one still
occurs. There are components such as JGoodies,
JSR295 implementation and other public
libraries created to solve both problems at the
same time although its source code is
complicated and inflexible.

We describe our flexible black box
framework to support the following activities:

e To bind object data in the presentation
layer, and to bean the data object in the
container placed in the application
context through entities on the database
layer.

e To present associated objects in JTable
and to bind their properties into the table
columns in various JComponent forms
automatically. Furthermore, their object
relationships are presented in multi-
cross joined table view.

e Preserve Pain Old Java Object’s idea
[3]

e To keep the properties of three objects
synchronized.

However, our framework is constructed similar
to JGoodies and Beans Binding implementation
of JSR295, these framework’s hooks are defined
by XML files. Consequently, it provides highe
- 104 -r degree of loosely coupling.
Furthermore, developer can create their custom
binding components and OR-Mapping Utilities



by implementing and plugging them into the
framework’s hooks.

2. The Flexibility of Framework
Obiject-oriented application frameworks
are promising tools to verify proven software
designs and implementation in order to reduce
the cost and improve the quality of software.
A framework is reusable, “semi-
complete” application that can be specialized to
produce custom applications [4, 5]. In contrast to
earlier Object Oriented reuse techniques based on
the class libraries, frameworks are targeted at the
particular  business units and application
domains. A framework enhances extensibility by
providing explicit API, slot and hook methods
[6] that allow applications to extend its stable
interface. The framework extensibility is
essential to ensure timely customization services
and features. Based on the customizable
characteristics, Objet-oriented frameworks fall
into two main categories [7,9].
- White-Box Frameworks: Components and
application developers need to know the white
box framework’s architecture to adapt the
framework to the concrete application. The
hotspots are usually limited to inheritances.
When system hotspots are cleared, building
white-box framework is relatively easy.
- Black Box Frameworks: Black box
frameworks, in contrast, hide their internal
structures. Users know only general framework
descriptions and its hotspots rather than the
detailed  architecture. Using  black-box
framework is thus easier than using white-box
framework.  The  black-box  frameworks,
however, are harder to build than the white-box
framework.
Framework’s hooks fall into three categories of
use [7,9].
- Option: components are provided with the
framework that can be easily used to gather
within the overall framework architecture.
- Pattern: components are configured with
parameters and/or connected together in well-
defined ways.
- Open: the framework is extended in well-
defined ways, generally by providing new
components.

105

Figure 1. Framework architecture

Figure 1 demonstrates our flexible
framework including the following elements:

- Binding Mechanism

- Synchronization mechanism

- Default OR-Mapping utilities

- Basic binding components

- Beans container

- JTable container

- Table Factory

Additionally, hooks are defined to allow
the following components to be plugged into the
framework:.

- Custom binding components.

- Concrete OR-Mapping Util.

- Domain objects.

- Configuration files.

Domain application developers can
rapidly produce specific application supported by
our framework. Furthermore, this architecture
brings more flexible development process, less
coupling design as well as cleans codes in the
implementation.

Alternatively,  domain  application
developer can collaborate to produce their
domain application by directly using the Java
APIs but the development time will increase and
the ambiguity would occur.

3. Loosely-coupling with XML

configuration

The Extensible Markup Language
(XML) is a general-purpose markup language
which allows its user to define their custom
elements. This framework utilizes the advantages
of the XML to define the presentation prototype.
It brings more flexible and minimizes source
code to bind abstract objects in the application
context into the presentation view such as JTable.
We define our schema to standardize the
configuration form as shown in Figure 2.
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<rsdischema mdns xsde"htp Sheww w3, org/ 200127204 S chema®
sherenlf ool way=" qualified”
xrins="umaonstanderd mapping”
LargetH amespaces umnenstandurd mapping">

<rsd:clement name="table-mapping” type="Table-Mapping" /»
<xsticomploxType aame="Table-Mapping">
<rsdipaguience >
<xsd:element name=" class® typem'Class” />
<frsdvequence>
</xsd:complexType>

<tadienmplexType aamar Cluss"s

<xedipnguance >
<rsd:alement names’ progerty” typee*Properly® ¥
<hrsdragquentsr
<xsd:allnbule name="name* typem*yad:steing” use="required” />
<xsc giteibute neme="1able" type="xsdsiring® use="requirad" £
<xsd;atitibule name=" delible” bype~"xsdboolean® vien requirad* fr
<fraccomplexType>

<xsd:camplexType tamon "Propesty”>
<xad:stinibule name="name” Lypa="xsdistang" use="requizsd* &
<xsd:atlabuls namen“col-name" type="xsd siring” use="required” />
<zsdallabule name ype” type="rsdisling” use="cequired” />
<xsdiattabule name="bind" type="csd slring" />

<frsdcamplexType>
<irsdschema>

Figure 2. XML schema for binding
configuration.
In the example, presentation view can
be defined as Figute 3.

<2xrml version="1.0" encoding="1is620" 7>

<table-mapping xalns="ummnoenstandard:mapping”
xmlngasi="hiip e w3.0rg 2001 LSchema-instance”
xsischemal o cation="urnonstandsrd mapping
file: /mapping.xsd">

<clags name=" specificdamain Siudent” table=" studend® delible="tne" >
<property name="fhame® col-name~"name" type="string" />
<property name="Iname" col-name="last name" typa="sirng" £>
<propedy name="passed" col-name="passad?" Lype="haolesn’ >
<property name=*image" col-name="image" type="icon" bind="image" />
<property name="${advisorname)* col-name="advisor" type="sting" />

<property name="${advisor.major name}* col-name="adwisor's major” type="string'

kiclass>

<ftable-mapping™
Figure 3. Configuration example

Defining JTable's characteristics by the
XML methodology reduces line of codes in the
developer’s program and it is easy to reconfigure
presentation layer after the domain application
has been built and deployed. Additionally, it
helps developers to easily represent their
presentation layer’s appearances.

4. Lossess domain object relationships
in the presentation layer conversion

Interface Layar

Data source

Enterprise
Objects
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Figure 4. System architecture

Model-View-Control  pattern = and
distributed model [8] maintain clear separation
between the user interface laver, the business
logic layer (business objects) and the database
layer as displayed in Figure 4 .

Two gaps are occwred in storing
domain objects into relational database and
presenting those objects in the presentation layer
(user interface) without losing their properties
and object relationships. First problem is solved
by OR-Mapping components such as EJB,
Hibernate, and Oracle’s ToplLink. However,
another stil occurs. Figure 5 illustrates
significant probiem of the associate objects
presentation.
_ Student
Byimage : image
i &bname : String

Coject namel}=new Stingl)]* advisor name”,"student name","image®, "major };
DefaultTablebodel model=new DefaultTableM odelname,0};

Object abj{=new Object[],

ListeAdvisorr adlisi=AdvisorDAD findAN(,

for(int i=0;i<adldst size(),i+H){

A dvisor impr{pdvisonzilist e,

objfi}=tmp gelllame();

obj[L}=tmp gathdajor)

fonStudent sitmp geStudembisi){
obj[2j-st getHomes);
objf3]=st.getlmage();
madeladdfowm(obiy,

i

Figure 5. Problem of the domain object
presentation.

As the figure shown  above,
AdvisorDAO is easily constructed by the OR-
Mapping compounent to preserve the object
behaviors. However, developers have to spend
much of their time to translate list of advisory
objects and their advisee’s propertics to the
presentation view.

Our framework is able to eliminate both
problems. It provides interface or hooks for
plugging custom OR-Mapping components used
to resolve the mapping between the domain
objects and the database data. Consequently, it is
not dependent on unforeseen mapping
components and the database management
systems, Furthermore, our framework provides
mechanism to preserve object relationships in the
presentation layer. Framework’s mechanism
allows domain application developer to defined
JTable’s appearance by using Unified Expression
Language.



Unified Expression Language started as
part of JSTL that enables domain application
developer to simply present the associated
objects in the presentation layer without using
multi-inner loops as showed as figure 5. In the
example, presenting major of student’ advisor
can be defined as “${advisor.major.name}”
previously shown in Figure 3.

5. Object properties synchronization

Object-oriented software designers tend
to design software by using separation of concern
concept. Model-View-Countrol is a significant
pattern which is modeled to support that concept.
Using separation of concern concept make
benefits as follows:

-reduce complexity,

-allow . the domain  application
developers to build multiple representations of
single domain objects.

-be able to reuse views and business

objects.

Presentation layer

[ o]

Figure 6. Model-View-Control Pattern

Figure 6 illustrates that the system is
separated into the user interface layer, the
business objects layer and the data model by
using Model-View-Model concept. Domain
objects are represented as JTable’s records in
presentation view, objects (instances) in beans
container placed in the application context and
finally objects in the database. Framework's
mechanism allows three representative object’s
properties to keep synchronized. It provides a
listener named “PropertyChangeListener” to
monitor an event named “PropertyChangeEvent”
fired from the sowce component in the
presentation view when its properties are edited.
Furthermore, it provides mechanism to trigger
the object’s properties synchronization process in
the presentation view, in the objects container
and in the database then object’s properties in the
cobject container are changed.

6. Framework mechanism and domain
application development process
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Tabte |
Defining s
e Tabie
e Factering —H o
apleCatumn o e Swing Component
[ | Can L Tacedny
R S Factaring " o -
SErwaid B Tatuacoirm

Ohject
Mapping

Domain application developers can
rapidly produce domain application by using our
framework which includes the following
processes.

1) Domain application developers

define presentation appearances and these
components:

1.1) Object-relational
mapping  utilities  defining:  Application

developer can create their custom OR-Mapping
components or use public lbraries such as

_ _Mli_ﬂoemate3, Java Data Object (J12O), EJB3 and
et and plug those components into the

framework.

1.2) TableColumun component
defining: Application developer can create
custom [Component such as Image, icon, Slider
bar, JTextfield, JLabel or other components
which are subclass of JComponent and plug
those components to the framework interface.

1.3} Table mapping defining:
XML configuration method is used to map
domain object’s properties into the JTable’s
columns, XML schema illustrated in figure 2 is
used to standardize the configuration document.
As we described above, the developers can use

unified  expression language to  access
relationship link’s properties.
BeamContainer | | TeviaFacey | 7 m‘"
R FTTTT rom Logleat view !

Facoy |
o Logiaal Visw) |

R 2 T centertae
U A Conigurst FndingComp i
{rom Logleal Visw rom Logleal Viawd |

b3

| AbstactiindingComponent
{o fomlogiciView -

Figure 8. TableFactoring’s class diagram,



2) When domain application based on
our framework is executed, the presentation view
represented as JTable and its characteristics are
created by Table and columns factoring
mechanism (its class diagram is shown as figure
8) by using configuration parameters form the
first step. The listener’s instances are created and
live in the domain application life cycle to
monifor JTabie’s properties.
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embedded in  JFrame. Our Framework’s
mechanism  binds  student’s information in
relational data modet to object data in application
context and present those instances on
presentation  layer by  preserving  their
relationships. Two advisor’s columns in Figure
10 (a) are created as the configuration in Figure 3
by object-relational and our framework’s
mechanism. Image’s column is rendered as
custom binding component in configuration file.

DefinitionFactory definitionFactory=new DefinitionFactory{):

definicionFactoty.newbDefinition(new Fiie("Scudent.db. Xml™y
definitiorFactory.newbelinition{nes File ("TableDef.dh, xml

TORMapping ormapping=new HibernateUtjil (S
TableFactory factory=new TableFactory (ormapping) ;
JTeble takhle=factory.createTable| Ystudent "}

Figure 9. Example of program’s implementation,

An example of simple program based
on our framework is illustrated in Figure 9.
Firstly, developers must create the definition
factory’s instance and add configuration files as
shown in Figure 3 into that instance. Secondary,
customized object-relational mapping utilities are
instantiated in order. Finally, the presentation
layer as table can be simply provided by calling
method named “createTable” from the table
factory instance.

3)  Framework’s  Object-Relational
Mapping mechanism starts to bind list of
database clements into the domain objects in
container placed in the application context by
using Object-Relational Mapping utilities and
mapping parameters defined in the first step.

Shmmary

In the highly competitive arena of the
application development, it is important to
develop the applications rapidly and efficiently
under time and cost constraints. Object-Oriented
concepts such as reusability, polymorphism, and
modularity are used in the software development
process. Model-View-Controller pattern is used
to separate concerns to the user interface layer,
the business object layer and the database layer.
Problems are occurred when translating and
synchronizing the properties of the object entities
in three layers without losing object
relationships. Qur framework is constructed to
solve both gaps. Furthermore, it provides
services, slots and hooks to allow domain
application developer to produce the domain
application rapidly. Consequently, this minimizes
domain application source code, results in more
flexibility and improving productivity.

..Mame’, b Sumamsz - Passed?

roveit  iemith 2

Eadwsun

5| fname Ilname passed ?irn_age Jadvisorid ‘

gapbgql _ smith ~lipc\Doc-avipng 1

Zieck ook OpelDicbrop 2,
()

éid lname ]sumame iaqe image fvalue imajar ;

§ Shon : m- | 2 1.

et sy U2

@

(c)

Figure 10. (a) Presentation layer ’s appearrance (b) student’s data in

database (c) advisor’s data table

4) Finally, custom concrete binding
components defined in the first step are created
and the object’s properties in the application
containers are synchronized to those component
models.

Figure 10 b and c illustrate information
in database including list of student associated to
their advisor. Figure (a) demonstrates the
appearance of presentation layer as ITable
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1. pa1@ ApplicationContext

package bindingframework.core;

import bindingframework.exception.NonConfigurationException;
import bindingframework.ormapping.IORMapping;

import java.io.File;

import java.util. HashMap;

import java.util.List;

import javax.swing.JTable;

import specificdomain.HibernateUtil;

public class ApplicationContext {
private static HashMap<String, ApplicationContext> map;
static{
map==new HashMap<String, ApplicationContext>();
H
private TableFactory factory;
private static void putContext(String key,ApplicationContext context){
map.put(key, context);
§
public static void putContext(String key, TableFactory factory){
map.put(key, new ApplicationContext(factory));
}
public static ApplicationContext getContext(String key){
return map.get(key);
H
public ApplicationContext(String applId){

this(appld,new DefaultORMappingUtil());



public ApplicationContext(TableFactory factory){
this.factory=factory;
H
public ApplicationContext(String appIld,IORMapping orUtility){
factory=new TableFactory(appld,orUtility);
H
public TableFactory getFactory(){
return factory;
H
public static TableFactory getFactory(String key){
return map.get(key).getFactory();
H
public List getBeanList(Class key ){
return factory.getBeanList(key);
H
public void synchronize(Class clazz){
factory.updateBeans(clazz);
factory.refreshAllTable();
H
public JTable createTable(String name) throws NonConfigurationException {
return factory.createTable(name);
H
public static void newDefinition(File file){
DefinitionFactory.getInstance().newDefinition(file);
H
public void addBindingComponent(String name,IBindingComponent component) {

ComponentFactory.addBindingComponent(name, component);
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2. Aa1@ TableFactory

package bindingframework.core;

import bindingframework.core.parser.TableDefinitions;

import bindingframework.exception.NonConfigurationException;
import bindingframework.ormapping. IORMapping;

import java.util.List;

import javax.swing.JTable;

public class TableFactory {
private BeansContainer container = null;
private TableContainer tc = new TableContainer();
private Binder binder;
private [ORMapping orUtility;
public TableFactory(String factoryld) {
this(factoryld,new DefaultORMappingUtil());
H
public TableFactory(String factoryld,IORMapping orUltility){
this.orUtility =orUtility;
container = new BeansContainer();
binder=new Binder(this);
ApplicationContext.putContext(factoryld, this);
H
public TableContainer getTableContainer(){
return tc;
H
public void setOrUtility(IORMapping orutil) {

this.orUtility = orutil;
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public JTable createTable(String tableName) throws NonConfigurationException {
TableDefinitions def = DefinitionContainer.getDefinition(tableName);
TableConfiguration conf = new TableConfiguration(def);
JTable table = null;
if (tc.containsKey(tableName)) {
JTable bufferTable = tc.get(tableName);
table = new JTable(bufferTable.getModel(), bufferTable.getColumnModel());
} else {
table = conf.getTable();
Class clazz=Utilities.loadClass(def.getClassName());
loadBeans(clazz);
binder.bindModel(table);
binder.setChangeListener(table, def);
tc.put(tableName, table);
H
return table;
H
private void loadBeans(Class key){
if(!container.hasBean(key)) {
List buff=orUtility.findAll(key);

container.addBeanList(key, buff);

H
public List getBeanList(Class key){
if(container.hasBean(key)){
return container.getBeanList(key);
telse{

return null;
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public void removeBean(Object obj){
orUtility.delete(obj);
H
public BeansContainer getBeansContainer() {
if (container == null) {
return new BeansContainer();
}else {

return container;

H

public IORMapping getOrUtility() {
return orUltility;

H

public void refreshAllTable(){
binder.refreshAllTable();

H

public void updateBeans(Class clazz){
List list=container.getBeanList(clazz);
for(int i=0;i<list.size();i++){

Object o=list.get(i);

orUtility.update(o);



2. AA@ Binder

package bindingframework.core;

import bindingframework.core.parser.PropertyDefinitions;
import bindingframework.core.parser.TableDefinitions;
import bindingframework.ormapping. IORMapping;
import java.util. ArrayList;

import java.util.List;

import java.util.Vector;

import javax.swing.JTable;

import javax.swing.event.TableModelEvent;

import javax.swing.event.TableModelListener;

import javax.swing.table.DefaultTableModel;

public class Binder {
private IORMapping orUtility;
private TableFactory factory;
public Binder(TableFactory factory) {
this.factory = factory;

orUtility = factory.getOrUTtility();
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public void bindModel(JTable table) {
BindedTableModel model = (BindedTableModel) table.getModel();
TableDefinitions def = model.getTableDefinition();
Class clazz = Utilities.loadClass(def.getClassName());
List list = factory.getBeansContainer().getBeanList(clazz);
List<IBindedMethod> bmethodList = new ArrayList<IBindedMethod>();
for (PropertyDefinitions pdef : def.getPropertiesList()) {
IBindedMethod bmethod = BindedMethodFactory.createMethod(pdef);
bmethodList.add(bmethod);
model.addBindedMethod(bmethod);
}
for (int i = 0; i < list.size(); i++) {
Object ob = list.get(i);
Vector data = new Vector();
for (IBindedMethod x : bmethodList) {
data.add(x.getValue(ob));

}
model.addRow(data);

H

public void setChangeListener(JTable table, TableDefinitions def) {
DefaultTableModel model = (DefaultTableModel) table.getModel();
model.addTableModelListener(new ModelListener());

H

public void refreshAllTable(){
factory.getTableContainer().refreshAll Table(this);

H

class ModelListener implements TableModelListener {

public ModelListener() {
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public void tableChanged(TableModelEvent €) {

Class clazz = null;

if (e.getType() == e.UPDATE) {
BindedTableModel model = (BindedTableModel) e.getSource();
TableDefinitions def = model.getTableDefinition();
clazz = Utilities.loadClass(def.getClassName());
List list = factory.getBeanList(clazz);
int row = e.getFirstRow();
int col = e.getColumn();
Object target = list.get(row);
Object data = model.getValueAt(row, col);
IBindedMethod bmethod = model.getBindedMethodList().get(col);
bmethod.setValue(target, data);
orUtility.update(target);
refreshAllTable();
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3. pa1a TableConfiguration

package bindingframework.core;

import bindingframework.core.parser.PropertyDefinitions;
import bindingframework.core.parser.TableDefinitions;
import java.awt.Component;

import java.awt.Dimension;

import java.awt.FlowLayout;

import java.awt.event.ActionEvent;

import java.awt.event.ActionListener;

import java.util. ArrayList;

import java.util. EventObject;

import java.util.List;

import javax.swing.JButton;

import javax.swing.JPanel;

import javax.swing.JTable;

import javax.swing.event.CellEditorListener;

import javax.swing.table.DefaultTableColumnModel;
import javax.swing.table.DefaultTableModel;

import javax.swing.table.TableCellEditor;

import javax.swing.table.TableCellRenderer;

import javax.swing.table. TableColumn;

public class TableConfiguration extends AbstractConfiguration {
private List<ColumnConfiguration> columnList;
private int columnNum;
private int rowNum;
private TableDefinitions def;
private DefaultTableModel model;

private DefaultTableColumnModel cModel;
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public TableConfiguration(TableDefinitions def) {
this.def=def;
rowNum=0;
columnNum=def.getPropertiesList().size();
columnList=new ArrayList<ColumnConfiguration>();
model=new BindedTableModel(0,columnNum,def);
cModel=new DefaultTableColumnModel();
H
public JTable getTable(){
JTable table=new JTable(model,cModel);
int i=0;
for(PropertyDefinitions px:def.getPropertiesList()){
ColumnConfiguration conf=new ColumnConfiguration(px,i++);
TableColumn column=conf.getTableColumn();
cModel.addColumn(column);
H
if(def.isDelible()){
TableColumn delCol=new TableColumn();
delCol.setHeaderValue("Editor");
delCol.setCellRenderer(new DeleteRender());
delCol.setCellEditor(new DeleteEditor());
delCol.setMaxWidth(80);
cModel.addColumn(delCol);
H

return table;
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4. pa1d ColumnConfiguration

package bindingframework.core;

import bindingframework.core.parser.PropertyDefinitions;
import bindingframework.exception.NonConfigurationException;

import javax.swing.table. TableColumn;

public class ColumnConfiguration{
private PropertyDefinitions pdef;
private TableColumn column;
private int columnIndex;
private String bindingType;
public ColumnConfiguration(PropertyDefinitions pdef,int i) {
this.pdef=pdef;
this.columnIndex=i;
bindingType=pdef.getBindingType();
column=new TableColumn(columnIndex); }
public TableColumn getTableColumn(){
column.setHeaderValue(pdef.getHeader());
if(bindingType!=null){
try {
IBindingComponent component =
ComponentFactory.createBindingConmponent(binding Type);
column.setCellEditor(component.getTableCellEditor());
column.setCellRenderer(component.getTableCellRenderer());
} catch (NonConfigurationException ex) {

System.out.println(ex.getMessage());

}

return column;



5. Aa@ DefaultTableMappingUtil

package bindingframework.core;

import bindingframework.ormapping. IORMapping;
import java.util.List;

import org.hibernate.*;

import org.hibernate.cfg.*;

public class DefaultORMappingUtil implements IORMapping {
private static final SessionFactory sessionFactory;
private static final Session session;
static {
try {
sessionFactory = new Configuration().configure().buildSessionFactory();
session = sessionFactory.openSession();
} catch (Throwable ex) {
System.err.println("Initial SessionFactory creation failed." + ex);

throw new ExceptionInInitializerError(ex);

}

public static SessionFactory getSessionFactory() {

return sessionFactory;

H
public static Session getSession() {

return session;
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public List findAll(Class clazz) {
Session session = DefaultORMappingUtil.getSession();
session.beginTransaction();
List list = session.createCriteria(clazz).list();
return list;

H

public void insert(Object st) {
Session session = DefaultORMappingUtil.getSession();
session.beginTransaction();
session.save(st);
session.getTransaction().commit();

H

public static List findByName(String name, String tableName) {
Session session = DefaultORMappingUtil.getSession();
Query q = session.createQuery("'from " + tableName + " st where st.fname = :name");
q.setString(""name", name);
List list = q.list();
session.getTransaction().commit();
return list;

H

public void update(Object obj) {
Session session = DefaultORMappingUtil.getSession();
session.beginTransaction();
session.update(obj);
session.flush();

session.getTransaction().commit();
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public void delete(Object obj) {
try {
Session session = DefaultORMappingUtil.getSession();
session.beginTransaction();
session.delete(obj);
session.flush();
session.getTransaction().commit();

} catch (Exception ex) {

}
public List find All(Object obj) {
return findAll(obj.getClass());
5
public void save(Object obj) {
Session session = DefaultORMappingUtil.getSession();
session.beginTransaction();
session.save(obj);
session.flush();

session.getTransaction().commit();



6. na1a BindedMethodFactory

package bindingframework.core;

import bindingframework.core.parser.PropertyDefinitions;
public class BindedMethodFactory {

public BindedMethodFactory(Class clazz) {

H

public static IBindedMethod createMethod(PropertyDefinitions pdef) {
IBindedMethod bmethod=null;
if (!pdef.getName().startsWith("${")) {

bmethod = new DefaultBindedMethod(pdef);

} else {

bmethod = new ExpressiveBindedMethod(pdef);
}

return bmethod;
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7. AAd DefaultBindedMethod

package bindingframework.core;

import bindingframework.core.parser.PropertyDefinitions;

import java.lang.reflect. Method,

import java.util.Collection;

import java.util.Set;

import java.util.logging.Level;

import java.util.logging.Logger;

import specificdomain.Main;

public class DefaultBindedMethod implements IBindedMethod {
private PropertyDefinitions pdef;
private Class clazz;
public DefaultBindedMethod(Class clazz, PropertyDefinitions pdef) {

this.pdef = pdef;

this.clazz = clazz;

public DefaultBindedMethod(PropertyDefinitions pdef) {
this.pdef = pdef;
String className = pdef.getTableDefinitions().getClassName();

this.clazz = Utilities.loadClass(className);
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public Object getValue(Object target) {
String methodName = getMethodName("get", pdef.getName());
try {
Method methoz = clazz.getMethod(methodName);
Object ob = methoz.invoke(target);
return ob;
} catch (Exception ex) {
ex.printStackTrace();

}

return null;

private String getMethodName(String type, String name) {
char c[] = name.toCharArray();
¢[0] = Character.toUpperCase(c[0]);

return type + new String(c);

public void setValue(Object target,Object value) {
try {
String methodName = getMethodName("set", pdef.getName());
Class paramType = FrameworkConfiguration.getTypes(pdef.getType());
Method methoz = getResolvedMothod(clazz, methodName, paramType);
Object ob = methoz.invoke(target, value);
} catch (Exception ex) {

ex.printStack Trace();
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private Method getResolvedMothod(Class target,String methodName,Class paramType) {
Method md = null;
try {
md = target.getMethod(methodName, paramType);
} catch (NoSuchMethodException ex) {
Collection<Class> Ix=FrameworkConfiguration.getTypes();
for(Class cx:1x){
try {
md = target.getMethod(methodName, cx);
if(md!=null){
return md;

}

} catch (Exception ex1) {

}

} catch (SecurityException ex) {

}

return md;

public String getName() {

return pdef.getName();
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8. Aa1a ExpressiveBindedMethod

package bindingframework.core;

import bindingframework.core.parser.PropertyDefinitions;
import de.odysseus.el.util.SimpleContext;

import javax.el.ExpressionFactory;

import javax.el.ValueExpression;

import specificdomain.entity.Student;

public class ExpressiveBindedMethod implements IBindedMethod {
private PropertyDefinitions pdef;
private Class clazz;
public ExpressiveBindedMethod(Class clazz, PropertyDefinitions pdef) {
this.pdef = pdef;
this.clazz = clazz;
H
public ExpressiveBindedMethod(PropertyDefinitions pdef) {
this.pdef = pdef;
String className = pdef.getTableDefinitions().getClassName();

this.clazz = Utilities.loadClass(className);

}

private String getContent(String text) {
String tmp = text.substring(text.indexOf("${") + 2);

return "$ {tmp." + tmp;
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public void setValue(Object target, Object value) {

}

String content = getContent(pdef.getName());

ExpressionFactory factory = new de.odysseus.el.ExpressionFactoryImpl();
SimpleContext context = new SimpleContext();

context.setVariable("tmp", factory.createValueExpression(target, clazz));
ValueExpression expr = factory.createValueExpression(context, content, String.class);

expr.setValue(context, value);

public Object getValue(Object target) {

}

String content = getContent(pdef.getName());

ExpressionFactory factory = new de.odysseus.el.ExpressionFactoryImpl();
SimpleContext context = new SimpleContext();

context.setVariable("tmp", factory.createValueExpression(target, clazz));
ValueExpression expr = factory.createValueExpression(context, content, String.class);

return expr.getValue(context);

public String getName() {

return pdef.getName();
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