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NUTCHANART SATVINIJ : DETECTION OF BEHAVIORAL DESIGN PATTERNS
USING CLASS DIAGRAM. ADVISOR : ASSOC. PROF. WIWAT VATANAWOOD,
Ph.D., 107 pp.

The UML class diagram is the system design tool that helps the developer to see
an overview of the system. It can be used with the design patterns to guide the direction
in problem solving in the system design. The design patterns are applied to solve the
difficult situations that may occur in the system development, to guide the designer to
the same direction, and to prevent the problem of the system when the developer
expands the system to large scale.

This research proposes an alternative algorithm and a tool to detect the
Behavioral design patterns using exhaustive pattern matching scheme. It can detect
seven patterns that are frequently used. The input of this tool is a UML class diagram,
which is expected in XMI file format, and the output is the detected behavioral patterns.
The algorithm will find the anchor node, that use to be the starting class for finding the
detail of the design patterns. The algorithm provides pattern matching rules for each
specific pattern, not only for exact design pattern generic schema but also modified
design pattern schema, which is more practical to the real world. The modified design
pattern schema means the original design pattern schema polished with the cascading
inheritance and multiple occurrences of implementing concrete classes. The test cases
of this algorithm are the generate test case and the real system. The accuracy of the

proposed tool is verified by a specialist.
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® ConcreteHandler WIUANNALNUAAANS (Implementation Class) 184AANE
Handler inutindszananamianueeing felunataidazil successor 7

o o = Yo . ¥
mummﬂumu (Receiver) 199U0ANNUBDIANNABLLLAN

a

[ o o ]

® Client luAanafyi i N4na AU waziuundgas (Sender) Fivlaazds

17 A 1% v Yo
damnuvisanisiacaalildediules

- Command unuugdilduannisuesnisvesin (Encapsulate) 1iegeu

Peaziasn Avndutausesadesine inialudng Insdaandelddedngineli

o =

mgenldnisinauinsiesnislaglifemaunaazidanreniavinauiu g
a

azianniudateulun1sdansiuAIAS InadifaacuANRazdansiuAIAILAL

v
o

i) IeH
Client Invoker <<Interfac e>>
H Command
T +E xecute()
|
|
| iy
| |
| |
| |
: = Reciever ConcreteCommand
: +Action() reciever |SAte
| +E xecute()
I N
|
|
|

N7 2.10 wanslassadaasuuigl Command

a9ALsznauretiuLsl Command

[

® Command ilupanadumefinad miuingnauindssunananiaineu

® ConcreteCommand HIUANNWALNUAAANI4189AAE Command NINENA L

ma%uwﬁmuﬁm@ﬂi:mmm@m@m"’mmmm ARNAADNNIUR LATALA

a

o o

sendmAsiudnguaziiieniasaziuiingeyTunnavinauiuA i

1 |
[%

o Client lupananiuiinnluni9a313 ConcreteCommand wazinuuaFLN

WNzaN LA ConcreteCommand
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® Invoker \lupaafiinuinRFanAdantie iinanm
Y

® Receiver WUAAANN1UMTEN AU ALATENNNINIURR T ud I nTLNT

= Y
Fenlgainnnauan

1%

Interpreter tHunuuginlduannisidsdnglunisutladyanmnl (Symbol) wee

Uszanana3um (Context) agnanilliidudydnenidnatiomil

Context

<= Interfac e>>
AbsfractExpression
+Intemret{ Context)

Client

TeminalExpression HonterminalE xpression
+Intempret{Context) +Interpret{Context)

WA 2.11 uaaslaseaiisaasuuugl interpreter

a9AlsznauaesluLgl Interpreter

® AbstractExpression [TupaaBumesgt et Ailunsssnnd wiesd
M lunnsudavdadlszuaana Context

® TerminalExpression dudunausnangresnana AbstractExpression %‘ﬁ
\HuasAtsznavrasnaanggaring lunisuda

® NonterminalExpression Hudunausnanasesnand AbstractExpression

= X o @ | @ - v < !
ﬁQLﬂULU'ﬂM’W]LﬂUQQIN Context WAzITUAIALIZNALURINARNETZUINNNT

wia

o

® Context lilupaanaalAutarNnaziunislszunana

e Client \lupananivinuiinnlunisainangaesnisula wazdalilinszuaunng

uaniad
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- tterator lunuugilAvinldanunsadintivasndnusiazsialuneaiaadu (Collection)

nanlisadnlalasaaiieasanndn wazluiniadlonealasaairsaasaniznlu

v

pealaAdulin auansuf

a

<<Interfac e>>
Iterator
<<|nterfac e>> _ +First()
Aggregate £ Ent ~ |+hesp)
+Createlterator() “l+isDoner)
& +Currentltem ()
i Ji
| 1
| 1
| 1
ConcreteAggregate | - - - - - - - - - _ ______ = Concretelterator

WA 2.12 wanslassaiwaasuuugy iterator

avAlsznavesluLgy lterator
)| a s A o (% 4 =3 Ao I~ as
® [terator upanafumasiNaNMuiINlsznAniaanadulun1mensa
(Traverse) ANNTNUBIAAE Aggregate
® Concretelterator L{UANNANUAAAIATDIAAE Iterator NIUTNN LUNNT
apAnAunLilaqiieeasaNITnansAaa ConcreteAggregate Ngnidndi
® Aggregate Wuaanaduwmasinai ldlunnsdsznimnfiaananduineldaia
INEURN Iterator
@ a = - N o Al
® ConcreteAggregate HUANNALNUAAAIAUDIAANE Aggregate TPa AT
lunnssindulaldaniaza¥ne Concretelterator

1
v

- Mediator tfunuuginldldunafnlunnsdisianas (Media) AMudnngening

damnuangadhliadiu Inaddeliandusfesgnimmuadinuiesazdedananu

¥ %

TW#les wazdFuilianiusiasiindanuiunainingle sanaraiiaziuting

1
=

Tunisvietiudaniinaindnguilsdshlainguil Geaunsnulasuulacgas uay

sulsatinedany

©3°¢
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<<Interfac e>> <<Interfac e>>
Colleague mediator Mediator
[ | [
1 | 1
[ | [
[ | [
[ | [
ConcreteColleaguel ConcreteColleague? ConcreteMediator

WA 2.13 wanslaseaiaesuuugtl Mediator

a9AlsznauaaLLLgl Mediator

1
v A

® Mediator uAarddunasinannutiinlsenidiunannaniilulunisiilu

ANNANS MUNTAAADTZUINIFE

q

® ConcreteMediator {IUBNNAKNUAAAAT99AANE Mediator Ingazian uas

] [

AN sdmgnsiasinnisderuddng lafludds Sngladugiu

q a

q L d oA a4 . o ~
® Colleague Hlunguuasaaranazinimnsiedessiu Inan Colleague azi

o

¥ dl Y a 1 o zﬂl 1 .
Mu’miumigfmmmmnmm@ujmumﬂ Mediator 1o

q

- Memento luuuuginlduuaAnlunisdatfuaniuenis’lu (Internal State) a4
o/ 1 1 dl o o/ 1 [ 3| o P4
Fogluwsiavdaanan edsrlamdlunisiianuzasnaranauniunesing 14

Tunends TnaFeuladinisdniuasnaindnsiinuantimlunisduanue

malugeliaunrndnelealagnsaanniauan

Origimator Memento
-gate -state
+SetMementoMementam) [~ 777 }>+Getstate()
+CreateM emento() +SetStatel)
Caretaker

WA 2.14 wanslassaiaasuuugl Memento
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a9ALszNareeiLLL Memento

® Memento LﬂuﬂmmﬁﬁuﬁﬁﬁiumﬁmLﬁummummffmqﬁmuﬁl@ Tneaune

fnduladnazdaiuaniuslntesing uaziuthilunsilesfulailfingaes
paaRLaIndn e s IA1E

® Originator Lﬂuf;"mqﬁmmmLﬂ?llﬂummuz% ANH19045199M289 Memento
iesafuaniue uazamnantianiuzainil Memento nauniewly

2

anuzilaqiiuls

® Caretaker upanadeinuiinnlunisinmn Memento 2093915 Taala
wWanuudasitlanilar wazviantianluntslivinislunisa¥auaziings
Memento 1#un Originator
- Observer Wuuiuginldudamnnisaiizadeyatinaisanaatasuniiiialie
pananadAsLiugFuinnans un19niuuan1 98198 UUNTEIARRWIUNAN
(ol REN e N o o s
(one-to-many) $eudNN9Rg WaNdINeIRgUikEnIslaLuLLae SagViaranay

[
q

sladnnHarlAFUNRY uazianisiiuiles (Update) Tneds Tl

<<Interface>>
Subject <<Interface>>

+Attach (Ohserver) -~ O bserver
+Detach(Chsarver) IR IRT] f+Update()
+Motify()

JAY |

[ [

1 1

[ [

[ [

1 1

ConcreteSubject e : T -
-subject State
Getstate() -observerState
+ e -
hject

+SetStatef) SHRIEEL +Update()

WA 2.15 wanslaseaiaaasuuugtl Observer



20

a9AlsznavaesiuLgLl Observer

]
=

® Subject ilupaagumesingduiudng Teazdsznimmiiensneiani

q

[ o

AMufunisnanuadndnasalaaay Observer Nutnnlun1sdenmnig

q

o . - ¥ %
WAt UL AIAN UL ARIAULEY AIN1TDNALINL Z\]ﬁNZQ\?LﬂM"IJ@\?MHL@Qiﬂ

u

® Observer Wupaasumafingilszniawfiannandud miunisnezsuli
NANNIAIINADLADNULIBIIMELBIAANE ConcreteSubject
. @ A - - . Ny A Y
® ConcreteSubject LIUBNWALNUFAAIAURS Subject Autinlunsdedanina
iNauRsUn Observer ladn sulaauulasrasan uziinv
® ConcreteObserver HILANNALIUAARATBIARNE Observer T9ALNUIT
d1989 el Subject Niaula NBRTIARDL LATAAANANIUEIDIIAY
| d‘ o & o dl = dl
- State WuuuugUninliannisadnanisiiaininlasuulasaniuy (State) 199
[ 14 1 | 1 Y o dl a dl =
Fagldetraduszuy doalidngluninidfaundasngfinssuiileding
dl a 49( dl ¥ o/ % o é’ dl o £ dl o
wWasuwdasng luinnau deaglduannisaedngau et ndusaunuaes

anuzaasing ladnguils

= <<Interfac e>>
ontext?

State

—

R equest() {};tate “|+Handie()

l l

I I

ConcreteStateA ConcreteState?
+Handlel) +Handle()

WA 2.16 wanslassaiaasuuugy State

avAlsznavaesiugy State

'
N @ o

® Context iR MU NALIARI89AANA State

a Q

e State upagduAafNaNN 1N AUz ALNTiaANA T ug L

]
[ % v

nRvNuTiNwansan Uz 19936Y
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® ConcreteState {UANNALNUAAAIAUDIAANA State NINLNNALTHUNG
. 4 . - 4 v o A
LaRY AAN1TNITLLALUANIUY NNUANANITNNAANA Context HRINNLHBaE

Tuan Uil

- Strategy WuuwiuginlduuiAalunisvieiudunauidsnuanseiu uwinieued
= o 2 dl ) [ -lzl I3
waaiulilunana tnapataduainnsoritaaramanidlllden uazainnm

wasulasnisidenltlsassznaanioan

= <<Interfac e>>
ontext
] Strateqy
+Contexdinterface() <:sﬁ\*atva ay = +Algorithminterface()
I | |
i i i
ConcreteStrategyA | [ ConcreteStrategyC
+Algorithminterface) : +Algorithminterface)
|
|
Conc reteStrateqyb

+Algorithminterface()

WA 2.17 wanslpseaineaasuuugt Strategy

a9AlsznavaasiLLsl Strategy

v
o

| a '8 dl o 3 dld as
® Strategy LumAanaduinasingNNIn sdseniANAiannNna e duAaWa s i

N19N9U

® ConcreteStrategy Wudundluufnatdreinand Strategy T4

v
o =

ConcreteStrategy  WAAZAIRLNIUADUL

o o |

3
dd‘ ! o < dl
TNANNNURITNTULFARELNNBAN

taznnaly

A

® Context tflupananiiufianlunis@anld ConcreteStrategy Inangfnssx

N19NNNULasLNTien luAai4 Context axgnnivualae ConcreteStrategy

- Template Method Wluuuugnldnmuaudunuvisalasananassdunauds Tne
WA munaazipanreiuneue] AatataaaIunsnliannmeaziasneg

upazdunautaslFnINANARINIT
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AbstractClass
+T emplatei ethod()
+P rimitive Operationd ()
+P rimitive Operation2()

ConcreteClass
+P rimitive Operation ()
+P rimitive Operation2()

WA 2.18 wanslassaiaasuuugil Template Method

a9ALsznavvesuLLsLl Template Method

® Abstract Class tuginnualasananlunisianu fvundumeuteses
nsnauingldnmunnaaziaen Tnaafradiuuienuinssss (Abstract
method) M?faﬁmummiﬁfmuﬁugmﬁ Laza¥ng Template Method #id]
TnssresdanesiiuuazFanlddunoudenilddanliudaiuufion
UNNFTIN

® ConcreteClass ARIASIDEIIAIAAIGUINETTN NNUATIEALLDEAUDITUNDL

doangniiennlugilileadnansg

- Visitor iiuuugninisa¥edngsaniiaauineniinisdnfeanndnusavfonas

q

A o a Y [ a [ % ¥ K dgj ¥ K a
L@@ﬂm@mmumﬂummmmmummmq Iﬂﬁlﬂ"]ﬁ‘L‘ﬂWﬂQuq3L°1I’]§]\‘12Q3J'1‘ﬂﬂ‘1qﬂ

1
[ =

o o o £ Qi ¥ =K a -gljd 1 .
sinluAalandi JnnNNIuEN NN AN TN RERNG Visitor

q
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Client << [nterface>>

Visitor
+VisitConereteElementA(C oncreteElementA)
+VisitConereteElementB (ConcreteElementB )

AN AN

ConcreteVisitor] ConcreteWisitor2
+\isitConcreteElementA(ConcreteElement &) +\isitC oncreteElementA(C oncreteElementA)
+\isitConcreteElementB(ConcreteElementB ) +\isitC oncreteElementB{C oncreteElementB)

<<Interface>>
0 bjec tStructure Elerment

+Accept(Visitar)

i i

ConcreteE lememA Concretek lementd
+Accept(Vistor) +Accept(Visitor)
+0 perationAf) +0 perationB()

WA 2.19 wanslassadreaasuuugy Visitor

a9AlsznauaesiuLg Visitor

visitor iflunanadumefingfisznariienlunisdianndnusiazsalu
Taseairedayaresdng (Object Structure) Tneidauazanefy (Signature)
mmmﬁ@mmﬂu%‘éqﬁﬁwumﬁLuﬁfamﬁuﬂ%lﬁﬂm"qLﬁumiﬁuiﬁlqmmmmm

1

ConcreteVisitor [UANNALNUAARIAUDIAANE Visitor Hutinnlunsidnna

aninusiazsinlulasainsdeyavesingnaula

Element llupanaduimasinainiutinndsznimudianlunistuganldinig
v <K v

LGN

ConcreteElement [WUANNWALNUAAAIRUBIARNE Element TIRZAINITANNA
WHUFLNNBA MAANA Element

ObjectStructure  unealaniuAad199AaN4 Element Hutinflunng

FapraniuantNaler Visitor (8120191049 Element usiazfials
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< g &
2.1.3 tandtaNtaa (XML) [16]

\@ndifiuuan (XML: Extensible Markup Language) A2 ga2e4nd&miLinuuauin

(Tag) Anuusneieldlunisutaenatseanifludou uazsvydousineuetanans dndidu
waatdununfndldniunisldenuiald e ldlunisuaniasudayasendnaieos
panfaRsLANANNTW unfndnaesndianues i lunisussanaiaseaing wuazauuNng

& o <3 ¢ & A ) ¥ dl

2184918n417 qaLszasAnanteadndianieananisuandiuresdeyaiivatlsslanilunns
wanaua Tnofintendeyanilapaumileuiu udaiuisniienliuananaianagenu
gunsniuansna ANl TedndiSuueana181Nanteain89ANNLANAINNI9AIY
a e o o oo > o Y o Wy
srULURBNTLAT INeiNI9aF N N wualasaisreenansannsadinlaiuls
Tunnszuy @ndiduuesiiuniwafiidunisimsi (Meta Language) daiflugtluuunig

¥ ] dl o Y dl | v Y % a K ¥
FIUTINUBYAUNIANT Vlu’m’]@’mLLﬁ@\T"II@NCZ\]“IH'J@’]i@W’ILLM@ZM’J‘LI@i%UVI@’N@Q@QLﬂM 1aHA

a
a 4

dl 4 ¥ Aglj 4 dl o a
wimmmwmmﬂﬂ@g@ﬁlumﬂm UNABWNAZANNITOAUDNUDYANLINUANITN (Element)

&

LAZUARYIZUNA (Attribute) Faazdiiauisalylle

[

! 3 ¢ @ = dg/
dautlsznavradndiduien LA

3 dJ =3 I3 T & = s = o 3 a @
win deuinludndianieaiinonvungluansusiagafuwinluganiaa

uaa (HTML) Aediapanuietssudwdtydneal < uay >

- BAWuE (Element) nunaiedouaasdayanilsznaullfrauiniilauazuin

tUnsniu iulaseaFreudnaecdndidnies
- ueevislos AedayaANMNILLNKLAN

- 1ieAaw (Content) An dayaiialdlunisuanalifewanansliii

3
ad ¥

. A % o o—dl 1 | Y dl
- 1aulin (Entity) Ae diyansaildlddannuidamnisuancluanans

Tnadndiduueaaunsninnldiuwanningdnuealdlnanisulasliag lugtlang
@ndi8ule (XML Metadata Interchange) @aldlunisutlasuuuninlviaglugilasanimm

¥
bHAN
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2.1.3.1 vandvanla (XMI) [17]

i@ndidula (XML Metadata Interchange) Aa nsnnuuagtlutiudayanldlunng
wlasuuudnaessine e luglaesdeninn nadndidulegnairsauineqatszasdlunis

doe 4 v 4 4 d . .
uwaniasudeyaner luglreanimiuiisendtearesdlenlilun1seenuuLLULANA86)

1a9gifnuan Ineiiuninsgiuaeslaiina (OMG: Object Management Group)

1 A @

Lﬁﬂsﬂé‘uimqummgm@qmmumwﬁzﬁﬁ TUANeENg e ENTLENLEA YLENLes
waziantaian (MOF) migimqmimmiuiaﬁﬁqmum’hzjLé‘ﬂsﬁﬁmmf;ﬂlﬁﬁﬂﬁwuwm
aTULNANIONsTAELLLAesTrnvesawes g audu X TnagUuunvesdaya
wndidnleareyluglaeadndiduuea ndidnleldgnimuisnnanaiuauisguluiiagiiv

Aa lendianle 2.4

<Foundation.Core.Namespace.ownedE lement >
<Foundation.Extension MNechanisws.3tereotype xwi.id="BHpHO93GAqACIgOn":
<Foundation.Core.Mode lElement . hatme>Interface</Foundation. Core. Mode 1Element . name>
<IFDundatiDn.Extension_Mechanisms.Stereotype>
<Foundation.Core.Class xwi.id="iHpHQISGAGACIgOLl >
<Foundation.Core.Mode lElement . haterX1l</Foundation. Core. Mode 1Element . natme>
<Foundation.Core.ModelElement .visibility xmi.wvalue="public"/>
<Foundation.Core.GeneralizableElement, isPoot xmi.value="false"/>
<Foundation.Core.GeneralizableElement . isleaf #mi.value="false™/>
<Foundation.Core.GeneralizableElement . isibstract xmi.value="false"/>
<Foundation.Core.Class,. isictive xmwi.value="false"/>
<XNI.exten=ion xmi.extender="Visual Paradigm for UML":>
<businessModel xmi.wvalue="false"/>
<modelType xwi.value="Class"/>
</EMI.extensions
<Foundation.Core,.Mode lElement . stereotypes
<Foundation.Extension Mechanisms.Stereotype xmi.idref="BHpHQOZGLgACTIgONn">
<Foundation.Core.ModelElement . name>Interface</Foundation. Core. Mode lElement . name:
<fF0undatiDn.Extension_ﬂechanisms.Stereotype>
</Foundation.Core.ModelElement .. Sterecatypes
</Foundation.Core.Class>
<Foundation.Core.Class xwi.id="flIfQ93GAqACIgiZ">
<Foundation.Core.ModelElewent . hame>A3</Foundation. Core. Mode lElement . name>
<Foundation.Core.ModelElerent.visibhility xmi.value="public"/>
<Foundation.Core.GeneralizableElement, isPoot xmi.wvalue="false"/>
<Foundation.Core.GeneralizableElement . isleaf #mi.value="false™/>
<Foundation.Core.GeneralizableElement, isibstract xmi.valus="false"/>
<Foundation.Core.Class. ishetive xwi.value="false™/ >
<XMI.extension xwi.extender="Visual Paradigm for UML":>»
<businessModel xmi.value="false"/>
<wmodelType xwi.value="Class"/>
</EMI.extensions
</Foundation,Core.Class>

AN 2.20 wanssnatineaauiendidulanldannnisul aciuun i nAana
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2.2 L1 ANAITHAZIUIFNLNLT DY

2.2.1 9148849 Dirk Heuzeroth wazAnwe [18]

6

Nuddedaziiuniaaaduruuglen ludlaaldnsiinseiidsatiag (Static

a o

Analysis) WALNITILATIZWLTNNATR (Dynamic Analysis) 1aan19atATzildisaingdas

WastunaInswasiualil (Source Code) Tnadiayaildlunisiiasziilszneulidranana
[ o (3 a '8 o v 1 dﬁl = o dl

Anwnuzilsran wWiiem wazni9lees (parameter) TnatideyananiniFaumauiung
v dgl d' kY a 2 ) ¥

a¥93u Tnangnldlunisimsmedldunainnisiatsundeyasesuuuglniseanuuy

HAANET IFannnsanssidsaindardiiunguuesaana (Candidate) Mifluuuugilnng

AONUUL AMNUUAZTHINGNIBIAAENALINYINNNTUsEM0aNA WHBTINN153LAI T INadH

|
o

1A8N199LATILTINATAA LT UNITAA1T AN IR URTUNNINITUTENAND Faay

fansounieFenldwiien n1saF1edngaesaana Inanisdiassiidanadnarinisainang

¥
¥ o =K o

ITULAEATUNTAATIZAITIRDAET TR AYRIINUARLUAD N1TALATIZAITIRT ATz AU

133

JREgY a o = o Y
Ml InedimsnzflaineallsunsuMdausqanisianen (Java language) Winsiu g2

a T Aa [ dl A 3 s = 13 dl o
ﬂ’]i"lLﬁ‘i’]x‘ﬁLﬁNW'Z\]"JMQZW‘LIﬂQ.}IM'WLN@U'Nﬂ@’]@M?@ LNVI@MVLNNﬂ'}?QﬂL?ﬂﬂ‘IﬁNWU AIMNLTRNU

4 a4 X Doy . A A o % o
AANLATAINAURANNITOATAIRAALALND (Hand—checkmg) FNREIUEIUAITNDNF B Imﬂu’]

a

a o

% dla % = [ tﬂl o d? dl % Qg/ dgj [~
ﬂ@Nﬂ@VI’JLﬁ?’Wﬁl@N’]Llr‘j“ﬁlllLVIﬂUﬂ‘]JL@ﬂ@W?T@G?ZUUVIWGNu’]‘LIu uARENNgTas T ULl

=)

a o

~ o X P o A o o
NUNABINTU @ﬂVW]']GIIHSLHL?@Q‘IJﬂ\?ﬂqﬁ‘@ﬁ‘f]\ﬁ']g‘ﬂ'ﬂ\?LL‘LI‘]_lgﬂﬂ’]ﬁ"ﬂ@ﬂLLUU UM LW@I‘ﬂuﬂ’li

=20

o k4 a o

a % QI dl 1 1 a dl dl : dgla/ dl o g A
AL IATIASINIRIAATA RINFANTZUINNNUAT NN DT URTLINUASLNNNTU Ad A
En199tasiideanmeving waznisesziasanmnein ldas ld ldnin19aasziianngiia

¥

FuRLil WAAZNINITILAIIZHANUNUNTNAANE G WNUNINARNETTUAINNTD LL@@G%@N@%"I@\‘I

a

1 lunrs e s auiusiasualiu

2.2.2 911498849 Nikolaos Tsantalis WazALE [14,19]

v 3
a A

nuddgTuilidunimsaduuuuginiseanwuuinelddeyaidunauninaaia g
RENINITULNNGN (Segment) TBIUNUAINARIALBITEUL WATHHUNINTBIULLFUAE
ANNENNUFTUAFNURIUNUNTWARNS mnﬁm:ﬁﬁmmﬂmLLmumwmmmIﬁ@qugﬂmm
N9 (Graph) ﬁﬁlqﬂiﬁwmﬂumuﬁﬁﬂ%uﬁﬁﬁaéu 2 dau e ne M ae9TTLLTRFRINS

MIIRABL WATNIINIILLLIUNTTRENULY UANINITAFINATNT A NANAUT U299
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(Vertices) 109n79 Tnsussndiazifluinsnsnduaspouduiusaadszuy wazluUglnng
ZJ/ 2/?/ aa o 2 = . . . .
AANLUY AMNUUITIUAAUITNITAIUIUUIAZIULAITNARILARN (Similarity  Scoring
Algorithm) F9dUABLAEANNIIINAZUUUANNARE ARSI UAT U U AZLUUAIN AR E
1 a o—dl v é’ o v 1 [ o c v o
5eN91990284NINAINNETETNTGNAF 19T udsanldazuunluufazAUudNRUS LAY Az

NITNLNFTNATEIAZ UM AT UTBTE UL NIAT WU AZLLUTINYBIANNAR LA LILLL

[ L4
a A 1 a 2 o

= oo X A a0 X o 5
gﬂﬂ'ﬁ"ﬂ'ﬂﬂLLUUVl@ul’Q NudRgMAg e Ui U099 1NN AW I uTaen 19 10

1% [ %

LHUNINARIANININNTIAET s UALLULgU N s8aN UL BITIFN99EUIN9UTAT

1
a o A o

dl % agl dg/ o d? A a o dg/ k73 9 2% 1 a I8
NEUBNTURNLNIUAIENNIUU AR Iuﬂqu')’ﬂﬁluﬂziﬁﬂ']ﬁ‘l,l,ﬂ@\ﬁl'ﬂﬁﬂﬂlﬂﬂﬁlugﬂ‘ﬂ'ﬂ\?Llllflﬁ‘ﬂsﬁ

=~ 95 aa o Y = \ o0 X &
LLZ\ImIﬂ’]ﬁ‘hﬂjumfﬂuﬁﬁﬂ’]imuqmuﬁﬂ:LLuuﬁQﬂNﬂ@’]ﬂﬁZN LLWSLUQWUQQEVW]’VﬂuQZLﬂuﬂq?

aangémiuuiaziuusnisesnuuy
2.2.3 U884 Jing Dong WazAmde [15]

muﬁﬁﬂﬁﬂummmﬁuLmugﬂm@ﬂﬂﬂLLqumﬂ%ﬁ@g@LﬂuLLmumWﬂmm ezl
Anamuinanuunis (Template Matching) 1umimqqé1”uu,uugﬂm@@@ﬂLmﬁﬁ'ﬁ%miﬁ'
LANANSTLUASE [14] Ao LHUNINARNATLLLZLNNTR8NULL WaZszuLTifadnIs
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nidasilifunisasnuuy wasWmuezasialunisamaduuuugnisesnuuy @
o ax . ~ > = -
dunauds (Algorithm) Nldluntsmsaagaunuuginiseanuuulduiainnisiiassiuuy
stiniseenuuuluwsazuuugliienqasususasuILznIseenLUL LaginN1sagUnIg
91 wazgluuunadauuuugtiniseanuuy udarhdeyawaniunnairadungdmiuus

o dl ydﬁl | :I/ as o [ !
azuuugt uazingiitunudasdudunendsdwiuusdazuuugniseenuuy
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<<Interface>> Al

X1 —<>

<<Interfac ex>> A2

2NN 3.1 meﬁfmﬂ"mLmugﬂﬁﬁmuﬂmmnmmﬂmmmLmugﬂ Strategy [15]
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3.2 TUABUIE LUNITATIAALLLUSUNISRANULUNYANSSN

Tupeuds lwnsnmaduiuLznisesnuuuansauLislfeanitu 2 dou fall

1)

o

N1AUNNIUANAN (anchor node) : N1sAuMN IuUARANTatLLLIUNS
aenuuLiinlTaerinnsdumanasaiiiome Wiauiaumemau
wasnuananusaslvuaresuiazuuusniseenuy wazrirvadidumn 14
ldasluaasresiuinanvesusaziuLginiseanuuy feazdanaliluusiaz
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NITAUUNILULIUNITRNKULAINTUUANAN @ NAIRINAUNITUUANAD

|
@ o oo

oy > > A4 o % 4 Ao o
BeufesuatarlingiierinnisAumaatgdaunNANNgNTus U TuUAnan
:l/ dl A o [ ¥ dl
duaarianwurasiuuuuglniseenuuy lnanisrumaanalssneaudn)
- % > A o Ao
wiaiagiinsAunisuuLniduLuLglunsgu uazuuugnsaulasann
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TuppUATACYNAANULILIINGAIAALLLLIZUNN AN LLILYINEY 7 uuuginnseanuiiy
dsznavlildasuuugiinisaanuuy Chain of Responsibility witigtinnsaanuiiy Command
wiuglnnseenwUL lterator LULZUNNTRRNLLL Memento LULIZUN1988AKLL Observer

wiLgnnseanuUL Strategy waskULgUN1TRENLLL Template method

3.2.1 LL‘LI‘LIE‘IJ Chain of responsibility

3.1.1.1 Tﬂ‘Nﬂ‘:‘Jﬁa‘n'ﬂdLLuugﬂ Chain of responsibility

1) uuugdmuNInIgu

1 1 !
= o =

a. Usznavludagmaanniutinniiy Handler FalannaasnanaLilu

a

AANERULAATING (Interface) ARNANNNULNTLTL Client TeRalinaag

panaLupaanagilasen (Concrete) wazaaraniautinniiu

ConcreteHandler fsdatinansaaiagilsssu
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c. ARaNNIUEINLY Client AasNANdNNUsULLLeATTT IR T UL

Handler azsinuimnu&uiusiu ConcreteHandler
2) wuugdanudasainuinsgu

a} o £ dl [~ a a [~
a. ARIANNINTENNLTW Handler @nunsaRaianaasnaaiilunang
UNN8794 (Abstract) 16 TasunniaialuaaduIngssnaziaail

ANHNANRNUS LA ULLASA laLbduil ConcreteHandler

b. MINARIANTMTNLIW Handler Tdamnuduiusiuuiealadiadu
JUAAIAAULEY  AR1ANNIULINLTY ConcreteHandler fiagd

ANNANRNUS LU URENTINTG W L Handler
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{14 ConcreteHandler

paranduluusndnaesuuugy Chain of Responsibility 1iassieliil

1) lunsnanfafinaasaaialilu 2 gluuupe Aanaduimafinag ¥3e Aang

UNNETTN

2) WupanannAuAy

NUSLLU LA

T AT UA LA AALLAIUTD N ANNA LT

ARIAN N AN LA US UL LN TINTUNITIAAAAULES

3) dupananianudniusiuuseslafieduiuaanaglsssnle

anpanTRfananaziulidn Tuuewan A aanafivauinfidlu Handler Huiag
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<<Imterfac e>> SLUCCESSOr
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+handleReqguest()
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ConcreteHandler1 ConcreteHandler2
+handleR e guest() +handleR eguest()

il 3.2 faetielunuananaesuuuzinisasnuuy Chain of Responsibility
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ANNIUABUE A1 BaudnslunIng 3.4 lusinda 3.1.1.2 1luduneudsluni2Aumn

Tuuananaasuuugnisaanuul Chain of Responsibility TneiBusun199191us9en1g
AUMIARIAN NN Handler Tailuaataniatinuasaaiaiiunaidaauinasinayize

|
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AaNAUNaIIN e ldPaNaTTTTaTeIRANEAINANILERAZNNN IR TR AR LI ﬂmmmhﬁﬁ
panalarinafifpnuduRusuuLLea T et uR AR g AT AN U R LS L IaZ AT
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MquILﬂu Handler oz y Lquﬂ@qm‘V]Nﬂqqﬂﬁuwuﬁﬂﬂiﬁumﬁ@ﬂﬁﬁ‘@ﬂ@"]@VINﬂqqﬂuqqxl,ﬂu

Aazinutinnill Client

ConcreteHandler1 ConcreteHandler2

+handleR e quest() +handleRequest()

il 3.3 FaetianadniaIndunewis A1aeduuugtiniseanuuy Chain of

Responsibility

FNTUABLIE A2 Teuanslunini 3.5 3.6 uay 3.7 Tuiade 3.1.1.2 wasanlege
o 10 [ % v o U dg/ o dl o
23 TUUANAN (AA1AL x Uaz y) uda aztiadeya (x, y) Bhliinisnsaagauiieianis
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n3vaaaugadayaiiiuiitasainldiiluliniulasea¥ssasuuuginiseanuuy Chain of

Responsibility st ldazinn1snsagenludusalyl
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A AN Client uaz BUNWALNUAAAI1ATDANUANANTINHA AR AAIATIINNTINT

{flu ConcreteHandler @vlunstifiazfiadnduuuugninisdaulasainuimnsgiu

PP o = PRI dl o
ﬂ’]iﬁ]iﬁ@@’ﬂﬂﬁ’]LLUUgﬂ‘VmﬂW‘J‘@ﬂLLﬂ@Q@WﬂMWMiﬂquﬂﬂﬂiMMu\iﬂﬂ nnsnuAuan

| a g ' dl = o o o = o v A o [N
Lﬂuﬂ@qﬁ'ﬂuLﬁl'ﬂﬁ‘LWﬁLLmLL‘VI‘L!‘VI’QZNﬂQWN@NWHﬁLLUUiiﬂLSﬁ‘ﬁUﬂ@ﬂNﬂfJ’]N@MWMﬁLLUUL@u

wafalawdu lunstiaziiniafiudeyarasaa aNunAUNanieauun LaTASIAAaLAATA

A

v A 1 [~1 a = c G4 1 Y 1@ o = Y
zgmmwmmmummqLﬂu@uwmmumm@m@im dnldAaznIn1smeagaunigLFen b
FinLa9184 M UANAN LAZATIAAAL AN N AN W US LLUAZNTINT U TN UANAN LA ZAUNA LN

v [ o [ % dl 1 % k% a al & 1 o/
AaNg SrRANNENAUT ANz Anatdun Tudnsfulazduna s aana ldiAnu duius

U y avldidnpanaisuunduunnginiseanuy

ala o -~ o A a o
nMImTRdaLMLLILILNNNNIARLLIAIaINNIATFIUNTUgAYINE AB N3N IMUANAN
PR AUNNATT NN UNAZATIRAD LN AN AN US LT A LTTU A Fa9NIN1TATIARDLIN
pRAnusuULIRwea laaduunulag lunsdliiasinnisifiudeayatesnaiaiundunaen
TINUA LAZAIRADUNFTEIN 11989 IMUANAN AL ATIA AR LA N A NN UF LA ZNTLN
o/ [ % v A v % o o dl I
TUUR IUANANLALARIAGATINEIDINITALNEA DIHAMNENAUS IANHIzAna1au1 1Y

y v PRy " o \ o @ >
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Al: The “Anchor Node™ finder Alsonthm for Chain of responzibility Pattem

For Each Class Cin Class Diagram CD
If Class Type of C equals “Interface™ or “Abstract” then
ForEach Relation R of ©
If Type of R equals “SelfAssociation” or “AggregationC” then
Append x to TempAnchor where x is an Interface class
For Each Class Cin FempAnchor
For Each Belation R of C
If Type of R equals “AssociationP” or “AggregationC then

Append (x,3) to AnchorChain where x is an mterface class and v is related class with x

WA 3.4 Fumauds A1 lun1snanadunUuginisaanuuL Chain of Responsibility

A2 The “Desion Pattem™ finder Alzonthm for Chain of responsibility Pattem

For Each (x) n AncherChain

Fead File for Getting Data attr of y

Append attr to Fdnte

If Clazs Type of Fdttr equals “Conerete” then

For Each Relation R of x
If Type of R equals “SelfAszociation” then

Append x to ListTemp
Append y to ListTemp

countClass++

il 3.5 Tupends A2 lunismamaduuuuginiseanuuy Chain of Responsibility
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For Each REelation B2 ofx
If Type of B2 equals “ImplementationF” then
Append impX to ListTemp where impX 15 implementation class of =
If Type of B2 equals “GeneralizationP” then
Call Perform Function GetCascadinglnheritance(x)

Lppend  iClass to  Tempfnkerit where 1Class  contains  all of the Cascading
Inhentance classes returned from Function GetCascadngInheritance!)

Append Tempinherit to ListTermp
If Type of R equals “ Aggregation " then
Eead File for Getting Data D of Eelated Clazs By
For Each Eelation B2 of 2

If Type of R2Z equals “TmplementationC” of “GeneralizationC” and Eelated Claszz iz
x then

Append impX to Callfanf where impX 15 implementation class or interit class of
For Each Class Cin Cadifaf
For Each Relation B2 of ©
If Type of B2 equals “AggregationP” and Related Class i1sx then
countClasst+
Append Cto Tempfmp
It canniClass == 1 then
Appendx to ListTemp
Append y to ListTemp

Append Tempfmp to ListTemp

If Type of R equals “ GenaralizationP™ then
Call Perform Function GetCascading fnheritarncefx)

Lppend iCless to Tempinherit where 1Class contains all of the Cascading Inhentance
claszes returned from Function GetCascadingInheritance)

Eead File for Getting Data 2 of Last Index of Templnheris
If Class Type of x equals “Interface”™ then

For Each Relation B2 of £

AN 3.6 TuRe1Ra A2 Tun1mnadiy wuugLnNse8nLuL Chain of responsibility ()
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I Type of A2 equals “Aggregationt” and Eelated Class 1z x then
Append Rito ListTemp

Append Templnherit to ListTemp

Append LisiTemp to ChainCf Responsibility List where ChainCfEesponsibilityList containg all of the

detected patterns to be reported

AR 3.7 Tumne1aa A2 Tunnmenadiy wuugLnNse8nluL Chain of responsibility (5)

3.2.2 wuugud Command

3.1.2.1 Taseds19r@3 UL Command

1) uuugUmuNImIgIu

a. sznauldsagaarannininniidu Command TeiaiinvaeAans

Hupangdumasing (Interface) AanaRnuTinflu Invoker Juiln

1839Aa a0 uARIAa315931 (Concrete) Aatanvinutinfiu

ConcreteCommand ﬁmﬁmmmmmﬂummgﬂmm ARNANIN

3 dl . a a | a o
niindu Receiver mummﬂmmﬂuﬂmmgﬂﬁﬁu LAZAAIRANNA

wiiiilu Client Hatinaasparailuaaiagilsss

= o

AANANNINLNNLTU Command FaelaunalNuFAaTaasNatiag 1
ARNE AA ConcreteCommand fiad iAo uduiusuuuwas btia

FufuAAanULEY LazlddANduRNus U ConcreteCommand 11

dl = = o o o
suuvauuenwiieans ladunaiaumedalamdu

a} o v dl | ¥ = o [ = o o
AANANNINUNLTYW Invoker ABINAMNANWUSILLLAZATIATUAL

Command WAZNNAAMNANRNUSAL ConcreteCommand

dl o v dl a [ o &
AAIRNNMLNNLTTL ConcreteCommand AEHANNANNUS LLULLAA

lafiaduludenaiannintdaniidu Receiver  Iaguin
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ConcreteCommand  H:1nN97 1 ﬁ@’mnﬂﬂ@’mﬂzﬁmﬁ

ANHNANNUENU Receiver

1
v

e. ARENNIMENNLTIY Receiver azilAnudunus UL ez b aduiy

1 1
v

ARNANNUTNALTL Client TagNARIANN 1T Client Hazfag

a [ o ' a a o %
HANMNANNUDILLUALNWULAUTGNL ConcreteCommand A8
2) wuugddnudasannuinsgu

a} o ¥ dl [ a a [~1
a. ARNENNIMENALTIY Command a1u1nNanAvasAanaLluaana
UNNE99H (Abstract) 16 InannaiauaaiauinessNasfnai

ANNANRUS UL LIIAWeA lalmduil ConcreteCommand
QII o 2 z:ll | ) = % v a o
b. AAMANN VLN Client ATNITONAIMNANNUS WULILD A LT a1
I ConcreteCommand UNUANNANRUSULLALNULALT L6

1
v

c. ldfaarann vy Client 16

1 1
a

d. nTmNARIANNINLINLTY Command  HIRAURIARNALTU
a - = P o , aay
AULRATNAARIARINTORNTALNAA S LAARIANALNAAAANS

t% % aa al g

AAVNEIA LAY DNNALNUF AR ATIN TN ConcreteCommand

q

TneauuugtnIunnmnsgIu uazuuLgLARKAIAINNIATTIN UINBNNALNUFAAANE
= 2 A =y . P2
2839 Command (ConcreteCommand) #nsdunanazlifiadnnaranaunenseliivaiy

duuuugdniseanuuy

anlasaiieaesuuuglnisaenuuuinaandnedu vinldimuanuantfves

paranduluusndnaasiuuzd Command ledasialiil

1) lunarandaiaresaanalslu 2 gluuupe Aaradulnafinausanang

UNNETTN

2) WlupaaNn ldd AN AN U LU U Le 4 TTT aduAUAAIAAULEIUTDAUBNNA

WHUBAANA
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o

3) lupananfpanduiusuuuesnainduiuaanaglassalag

anAuaNTAsInatnaziiulddn uaudn Ae Aaraniutniu Command

UGN

THunwan
Client Invakes <<Intertace>
> = Command
: Reciever Conc reteCommand
: vﬂdmrﬂ reciever [EOS
: HE xecute()
: N

il 3.8 et luuananaasuuuginisasniuy Command

a ?/ as o Yo 1 dg/
auIneBuNeduneuds lunsmsaduuuugUnseanuuylfsie il

ANNTURALAE A1 B9uanalining 3.10 luiada 3.1.2.2 iluduneudalunisAumn

Tuupuanaesuiiuginiseanuiy Command TaaBuAUNNIMINUAEN1IAUNIARIATITIN
£ dl dJ dld a a I8 =

UENMLIU Command Al RAANANNTRAIDIAANALT AR ADULAD TN T UTRAAIAUINETTN
Ay A a o . o o \ D A Y Ao
e @A AN ATlA1adAAEAINANULAIRATNINITATIAAALT ARTALNAI LN AR lATIN9NH
ANAduNusuLuLeaTataduiuAatanuaslaguInnuazldnin1INaNIUuN AR ALUAS
paneadlalud A uduRusLuuLea g et Ui UARIAAULAIAENINITATIAEALN
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pNANTUS LU LBzNRINdUiLAaNaRY nacinRazin sivaaatidulnuandnuaziiy

o

dayaresnananimnnduiusiisoe Tnafiulfiflugandu (xy) @9 x azunuaananiiiy

a

uananvrana1aniaNtiaziiudtaznunEin Al Command Wasy wWNUARIENN

o v & Gl o o o Gl dld ! 1 o v A g
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TBUAREN : X
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¥
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+E xecute()
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WA 3.9 frat WNAANEAINTUABUIE AlI9duiuginNsaanuLL Command

ANTuRaWID A2 Fauandlunand 3.11 uaz 3.12 Tusiade 3.1.2.2 wasanldge
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o 19 % o & dgl o dl o
20 1UUANAN (AA1AL x waz y) A0 aztigadaya (x, y) Blliinisassaasuiineniinis
Anaeazidaaredwuuzlniseantuuingasinnisasaaeudeyates y now ngazii
! a a | A 1 dJ 1 1 [
nspsaaaaudn y Hatngesnataiiuaaiaglsssulansell Gavnnlildazyinnisuga
maaaeugadayaiiiuiitiesannlidullnniaseaivassunuginiseanuuy Command

upidn ldazninismnsagau ludusalil

dunaudalifudunauluni12a29a 40 UNIBNNA LN UA AR AUDS I UANANUTANN

o

ConcreteCommand 1AgM1N17M998 @0 LNIARNAN N ANNANNULT lataduiuTnuananunng

ATNNIRIIAGE LI AR A IR AN NN U UM e NI RN AN Tl

o

o A 1Y 1= 1A = o ' jd o ¢ o A Y 1
duvralidnldlaznrmageudnBunainuinatamaniiAn g s iy y vzald g11dd

paatiazgnimuuadnatadauiluhllinazifu ConcreteCommand wasanntiuaginnig

[

nI9a@eLTi ConcreteCommand dhilnudiugiuaanagilssanduitlaila x uaz y vdell
ErflazinnissuuanananipadNTuETL ConcreteCommand 9187aiiaananflulu/lé7

panaruaziiiu Receiver AntiuazinN1InIvaaaLAaNd Receiver 31HARATU8I91BU N

Fanudunusuuuneslbgiadunite lld18azn1n19MR 8L NIAR AN N A NENRUE AU

¥

Receiver RNANMNANRUSLULAINULALER L ConcreteCommand wialulnadiNaznalils
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1
v a
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Al: The “Anchor Node™ finder Alzonithm for Command Pattem

For Each Class Cin Class Diagram CD
If Class Type of C equals “Interface™ or “Abstract”™ then
For Each Relation R of C©
If Type of R equals “AgmregationC” then
For Each Relation R2 of C
If Type of B2 is not equals “SelfAssociation™

Append (x,p) to AncherCom where x is an interface class and v iz related class with x

WA 3.10 Tuneuds A1 lunismaraduuilgiiniseaniuy Command

A2 The "Design Pattern” finder &lgorithm for Command Pattern

For Each (x) in AnchorCom
F.ead File for Getting Data atgrof y
Append atirto FAor
If Class Type of FArr equals “ Conerete” then
For Each Felation R of x
If Type of R equals “ GeneralizationF” then
Call Perform Function GetCascadinginheritance(x)

Append iClass vo Templnheric where 1Class contans all of the Cascading Inhentance
classes retumed from Function GetCascadinglnheritance()

Eead File for Getting Data D of Last Index of Tempinkerit
If Class Type of x equals “Interfece” then
Feor Each Belation B2 of D
If Type of R2 equals “TmplementationF” then

Eead File for Getting Data DJ of Belated Class Rr

WA 3.11 duneuds A2 Tunismsaduuiuginiseaniuy Command
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If Class Type of B¥ equals “ Concrete” then
Append Réto Templmp
Elze If Class Type of x 15 equals “ Abstract”™

Append Dto Templmp

If Type of R equals “InplementationP” then

Append R to Templmp where Bt is implementation class of x

For Each Class € 1in Tempfmp
For Each Relation R of C
If Type of B equalz “AssonationC” and Eelated Clasz 1s notx then
Eead File for Getting Data 2 of of Related Clazs K
Append R to TempCallCluss

Call Perform Function CheckCallClasstTempCallClass) where Function CheckCallClass return
true or false

It ChechkCullClass — true then
Append x to ListTemp
Appendy to ListTemp
Append Templmp to LisiTemp
Append Templnheritto ListTemp

Append TempCallClass to LiseTemp

Eead File for Getting Data 2 of FempCullClass
For Each Eelation B2 of D
If Type of B2 equals “ AssociationC” and Eelated Class 1snot equals Templmp then

Append Réto ListTemp

Lppend ListTemp to CompmandList where Commandlist contans all of the detected patterns to be
reported

AR 3.12 9uRa1AE A2 Tun1ImIaady wuyginnseenuwuy Command (sie)
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3.1.3.2 TUABUIE LUNITATIAAUULLSY Iterator

Al: The “Anchor Node™ finder Algonthm for Iterator Pattern

For Each Class € Class Diagram CD
If Class Type of € equals “Interface™ or “Abstract™ then
For Each Relation R of ©
If Type of R equals “ImplementationP™ or “GenerahzationP” and then
For Each Relation R2 of C
If Type of R2 is not equals “SelfAssociation”™

Append (x,3) to Archerlt where % 15 an interface class and v 1s related class wath x

WA 3.15 Tunauds A1 Tuni9msaduuLugnseanuuL lterator
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A2 The “Design Pattern” finder Aloorithm for Iterator Pattern

For Each (x,») in Anchords
For Each Eelation B of x
If Tvpe of Requals “ GenralizationP”™ and Eelated Class 15y then
Call Perform Function GetCascading Fribkeritarncex)

Append iClass to FTemplnkerst where 1Clasz contains all of the
classes returned from Function GetCascadmglnheritance()

Eead File for Getting Data D of Last Index of Femplnherit
If Claszs Type of x equals “Interface” then
For Each Eelation R2 of 2
If Type of B2 equals “Implem entati onP” then
Fead File for Getting Data £ F of Eelated Clazs R
For Each Eelation B3 of R¥
If Twpe of K3 equals “AssociationC” then
Lppend RBéto Tempimp
Elze If Class Type of x equals “ Abstract” then
If Type of B2 equals “ AssociationC” then

Lppend D to Templimp

If Type of R equals “TmplementationP” and Eelated Class 15 y then

Append Réto Tempfmp where Bt iz implementation clasz of x

For Each Class Cin Tempimp
For Each Relation R of ©
IFType of Recuals “AssociabonC” then
Fead File for Getting Data £ of Eelated Class Rx

Lppend Rito Temp CallClass

Cascading Inhentance

NIWA 3.16 Tunauds A2 TuniemsaduuLugniseanuuL lterator
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For Each Class Cin TempCallClass
For Each Relation Rof €

If Type of Regquals “ImplementationC” then
F.ead File for Getting Data £ of Eelated Class B¢
If Class Type of B equals “Interface”™ then
Appendx to ListTemp
Append y to List Temp
Lppend FempCallClass to LisiTemp
Append Femplnherit to ListTemp
Append Rito ListTemp
Append Rito CheckCall

I Type of Requals “GeneralizatonC” then
Eead File for Getting Data £ of Eelated Clas: Ry
Call Perform Function GetPareniCascadinglnheritance{Ri)

Lppend iClass to TempluheritP where 1Class contains all of the Parent classes of
Genaerali ztion returned from Function GetParentCascadingInheritance()

Appendx to ListTemp
Append y to List Temp
LAppend FempCallClass to LisiTemp
Append Femplnherit to ListTemp
Append Reito ListTemp
Append TemplnheritP to ListTemp
Append Last Index of TempfnheritP to CheckCall
If Type of Requals “AszociationP” and Eelated Class iz not » then
Eead File for Getting Data £ of Related Class Ry
For Each Eelation B2 of R
If Type of B2 equals * AssociatonC” and Related Class K¢2is not x then
It Re2 equals CheckCall
Append B2 to ListTemp

Append LisiTermp to feratorList where IteratorList contans all of the detected patterns to be reported

AR 3.17 TuRa1A5 A2 Tun1Imgaady wuyginNseenuwUL lterator (Ae)
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3.2.4 wuugy Memento
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3.1.4.2 AUABUIE lUN1TASIAALLLUSU Memento

Al: The “Anchor Node™ finder Algonthm for Memento Pattem

For Each Class Cin Class Diagram €D
If Class Type of C equals “Concrete” then
For Each Relation R of C
If Type of R equals “DependencyP” or “AssociationP” then
For Each Relation R2 of C
If Type of R2 1z not equals “SelfAssociation™

Append (x3) to AnchorMe where x is concrete class and v is related class with x

WA 3.20 Tunauds A1 Tunismsaduuiuginiseaniuy Memento
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A2 The “Design Pattern” finder Alsorithm for Memento Pattern

For Each (xy) in Archardde
Eead File for Getting D ata aiir of y
Lppend artrto Ve
It Clazs Type of Fggr equals “Concrete” then
LAppendy to ListTemp
For Each Relation R of x
If Type of R equals “AggregationC” then
Eead File for Getting Data £ of Felated Class Re
If Class Type of Rfequals “Concrete” then
Appendx to ListTemp

Append Béto ListTemp

Arpend ListTemp to MementoList where MWementolist contains all of the detected patterns to be
reported

N7 3.21 Tunends A2 Tunismsaduuiiginiseaniuy Memento

3.2.5 wuugi Observer

3.1.5.1 Taseds19uaduuugil Observer

1) uuugdmuNInIgu
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a a 3| dl o £ dl
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\flu ConcreteSubject #nfinaaspanaiiunanagilossy
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ConcreteSubject
subjectState ConcreteObserver
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NIWT 3.23 fantNAAWEAINTUADLIE Al18duLIgNM9eaNILIL Observer
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29N132UNAA A1 T ANNANRUT AN NANNUS LU LA A TN T UIUAZNIN1TATIRARDLARNE
zgmﬁ’mﬁiuﬁﬂwmmmmimwfmmm ConcreteObserver me"nmimm@murﬂmm%uj
o dl U 1 v
Fan lANANIHILAD

3.1.5.2 AUADUIE lUN1TATIAALLLUFY Observer

A1 The “Anchor Mode™ finder Algorithin for Obgerver Pattern

For Each Class €in Class Diagram CD
If Class Type of C equals “Interface™ or “Abstract” then
For Each Eelation R of C
If Twpe of Requals “AssociationP” then
For Each Felation R2 of O
If Type of E.is not equals “Selfdssociation”

Append (x,) to AmckorOd where % 15 an interface class and v 15 related class with =

WA 3.24 Tunauds A1 TunnsesraduuiigiiniseaniuL Observer

A2 The “Design Pattern™ finder Algorithm for Observer Pattern
For Eachixy) in Anchor?b
Fead File for Getting Data a#tr of
Append ety to ARy
If Class Type of FA#y ecuals “Interface™ then
For Fach Relation & of
[f Type of Bequals “AgsociationP™ and Felated Classisx then
For Each Felation A2 of
If Type of A2 equals “Tmplem entati onP™ then
Appendy to LinTewmp
Append B to CheckCallClass where Rt iz implementation class of x
If Type of B equal s “CreneralizationP™ then
Crall Perform Functi on GerlCascadinglnferitance(x)

Append fClass to Templnherit where 1Class contans all of the Cascading
Inheritance classesreturned from Function G etCascadingd nheritance()

ReadFile for GettingDoata D of Last Index of Templnherit
For Each Relation AR of D

If Type of AF equals “Tmplem etitat onP™ then

WA 3.25 Tuneauds A2 Tunisasaduuiigiiniseaniuy Observer
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Append p to L&t Tanp
Append Rito CheclCall lase where Bt iz implementation class of D
Else If Class Type of Fdd#tr equals “Abstract” then
For Each Relation R of p
If Type of Requals “AssociaionP” and Felated Classisx then
For EachRelation B2 of p
If Type of B2 equals “Creneralizati onP™ then
Append p to ListTemp
Zdll Petform Function GetCascading Inheritmice(x)

Append iClaes to Templekerit where 1Class cortans all of the Cascading Inheritance
claszes returned from Function G etCascading] rheritancel)

Read File for Getting Data I of Last Index of Templnhent? LastD

Append LagtD to ChechCallClass

ForEach Relation R of x
If Torpe of B equals “Gener dlizati onP™ then
Z dll Petform Function GedCascedinglnheritancefx)

Append iClas to Faeplaherd2 where 1Class cortans dl of the Cascading Inheritance
claszes returned from Function G etCascadinglnheritancel)

Read File for G ettinge Data D of Last Index of Tewmplehori
If Class Type of x iz “Trterface” then
For Each Relation A2 of D
If Torpe of B2 equals “Impl e entati onP™ then
ReadFilefor GettingData DY of Felated Class Rt
If Clags Type of R equals “Concrete™ then
Appendx to LisiTemp
Append R to Taxplhup
Else If Class Type of x is “Abstract”
Append x to Lt Tanp

Append Dto Templmp

AN 3.26 TURB1AE A2 Tun1ImIIadL wuuginnseenuLL Observer (Fia)
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If Tyrpe of B equals “Trplem erdationP™ then
Eppendx to ListTemp

Sppend R to Templmp where Bt is impl e entati on class of @

Fotr Each Class Cin Tomplmp
For EachFelation B of €

If Type of R equals “AssociaionC” and Felated Class is not x  and Felated Class is
CheckCollClass o p then

Sppend x to Lt Tanp

Sppend p to ListTomp

2ppend Temphnp to ListTemp
2ppend Temepluheritto LisiTenp
Eppend Templnheritd to LstTemp

Eppend CheckCalllTass to ListTemp

Sppend ListTemp to Observerlist where Ohserverlist contains all of the detected patterns to be
reported

AR 3.27 Tuma1AE A2 Tun1ImIaadll wuygnnseenuLL Observer (Fie)

3.2.6 wuugy Strategy

3.1.6.1 Taseds19vanuugy Strategy

1) uuugdmuNInIgu
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3.1.6.2 AUADUIE bUNISASIALLLUG Strategy

Al: The “Anchor Node” finder Alsornithm for Stratesy Pattern

For Each Class €in Class Diagram CD
If Clazs Type of € equals “Interface” or “Abstract” then
For Each Eelation B of C
If Type of Requals “Aggregation”” or “AssoctatonP” then
For Each Eelation B2 of
It Type of &2 1z not equals " SelfAssocation”™

Append (o) to ArchorSEwhere = 13 an interface class and v 15 related class with =

NIWA 3.30 TuReaUds A1 NMIRIRALILLLZLNNIAANULL Strategy
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A2 The “Design Pattern” finder Algorithm for Strateoy Fattern

For Each (x,») 1n AnchorSi

Eead File for Getting Data affr of »

Append aftrto YA

If Class Type of ¥FAefe equals “ Concrete” then

For Each Eelation R of x
If Twype of R equals “ImplementationP™ then

F.ead File for Getting Data £ of Felated Class R¥
For Each Eelation B2 of Ry

If Type of B2 equals “Aggregation” or “Association” and Eelated Class 13 not x or »
then

Eead File for Getting Data £ of Eelated Class R¢2
For Each Eelation B3 of K2
If Twype of B3 15 not equals “Generaliztion T or “ImplementationC” then
Append B to CheckCall where Bt iz implementation class of
If Type of Requals “GeneralizationP” then
Call Perform Function GetCascading finheritancefx)

LAppend iClass to Tempifnherii where 1Class contains all of the Cascading Inhentance
classes retumed from Function GetCascadingInhertance()

Eead File for Getting Data £ of Last Index of Templnherit
If Class Twpe of x equals “Interface” then
For Each Eelation B2 of D
If Type of R2 equals “TmplementationP™ then
Fead File for Getting Data 27 of Eelated Class &#
For Each Eelation A3 of Ke

If Type of B? equals “Aggregation” or “Associaton” and Eelated Class 1s not x
or y then

Append R to CheckCall
If Clazs Type of x equals “Abstract” then
For Each Eelation B2 of I

If Type of R2 equals “Aggregation” or “Association” and Eelated Class 15 notx or y

NIWA 3.31 TuReUds A2 NM1IRIAdLILLLZLNNIAANULL Strategy
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then
Bead File for Getting Data I? of Belated Class Rtd
For Each Felation R3 of Rtd
If Type of B3 is not equals “GeneraliztionC™ or “ImplementationC™ then

Append Rt to CheckCall

Call Perforrn Function CheckCallClass(CheckCall) where Function CheckCallClass retum
true or false

If CheckCall = true then
Append x to ListTemp
Append y to ListTemp
Append CheckCal to CheckCall

Append Femplnherit to List Temp

Append ListTemp to StrategyList where 3trategyList contains all of the detected pattems to be reported

NIWT 3.32 TuRauds A2 N13R9IAALILLLZLNNSRENULIL Strategy (519)

3.2.7 wuugy Template method

3.1.7.1 Tﬂﬁdﬂ?ﬁdmﬂdLLuugﬂ Template method
1) uuugdmuNInIgu

a. sznavludnamananniutinniilu AbstractClass TNNTRAUDIAANE
L uAAIAUINETIN (Abstract)  WAZAAIRNNINLINLT W

ConcreteClass Hfinansaanaiilunanagilsssu (Concrete)

b. AAMANNINLNALIW AbstractClass FaNNAAIANALNAAAAIAAULAY
I v A % 1l o o '
AtIN9Uae 1 AA4 AR ConcreteClass Tmmmiummmmwummu

a o o = P ey = o
LL@@IGT]GI] LT UNL ﬁ@qﬂmul’@ﬂﬁ?@iﬂﬂ ﬂ@’]@VI@ﬂJVI@ﬁ]MULﬂ\TNWL?HﬂI‘ﬁ
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anlassaiieaesuuuglnisaenuuuinaandnedu vinldimuanuantfves

paranduluusandnaesuuugy Template method aAssialiil
1) lueanandatinaasaaralfiieagiluuiinen Ao ARIAUINTIN

2) WupaianlddanuduiusiuuealatiaduiuaatanuesTaiuAaan

A
ALUNAA

o

3) WuARIANNAMNANRUSLLLIIRULILSA TaLT T

]
v a

anAUANTRAINaRaziuladn wuandn A aaannmiiidu AbstractClass

UGN

THuAwan

ConcreteClass
+P rimitive Operation’ ()
+P imitive Cperation2()

il 3.33 Faseingiuandanaesiuuginiseenuuy Template method

a 3:/ as [ Yo 1 dg/
ANNNTNATLNUTUADULT LUINTATIAAL LLUUgﬂﬂ’]ﬁ‘@'ﬂﬂ LL‘].IU1@ AN miﬂu

ANNAUARUNE A1 BaudnslunIng 3.34 lusinda 3.1.7.2 iiuduneudsluni1sAumn

TuuauanaasuuLgnIsaanuLL Template method IARIBNAUNIINIIUAAENITAN
do o o g de = . .

AANEANINENALTIN AbstractClass BT UARNANNTHATRIAA AT UARIAUINETTH LATIN

- X .
ngnuAadRlunLauan

ANduneuds A2 Gauanslunind 3.35 lusiade 3.1.7.2 udsannldgauesinun
o 1% o o dgl o dld o o oo o dl o
wanuda aztihgeaasinuananidlivinnisnmasaunaianiauduiusiulnuamndninesin
% dl o v ai 1 o o o '8
n1sAuIAaanNIUENNLEIE ConcreteClass Tnamsaaaaudniuuandnianuduiusuuy

o s

(9 o A 1y A J a dld o o [ % d’l |
wuuesa lamduve lddniaznadeudninaespnaranimanuduiusiuuuanan iy



69

aanagUsssnvize e aglidnaaraisunmiiluuuuginiseanuuy Template method

TnaanunsoiinisdunensdeiuldlidGes i iesnanagainavesnisdunensesdiainges
@ v =y P oA e A =

panalunanaglasu lnaazlddmnaaiandunessetiesiuliiuiefluauiinaenais

1uLLuugﬂﬂ’1‘I@@ﬂLL‘1_|U Template method

3.1.7.2 AUADUIE lUN1TATIAAULUUSYU Template method

Al: The “Anchor Node™ finder Algontlim for Template method Pattem

For Each Class € in Class Diagram CD
If Clazz Type of C equals “Abstract”™ then

Append x to Ancherle where x is an abstract class

N7 3.34 Tunauds A1 Tunismsaduuiuginseanuuy Template method

A2: The “Design Pattem”™ finder Algonthim for Template method Pattem

For Each x n Anchorle
For Each Felation R of x
If Tvpe of R equals “GeneralizationP™
Call Perforrm Function GerCascadingInheritancex)

Append iClass to Templnherit where 1Class contams all of the Cascadmg Inhentance
classes retumed from Function GetCascadmglnhentance()

F.ead File for Getting Data I of Last Index of FempInherit
If Class Type of DY equals “Concrete™
For Each Felation R2 of D
If Type of B2 equals “Aggregation”™ or “Association”™ and Eelated Class i1s not x then
Append x to List Temp
Append D to ListTemp

Append iClass to ListTemp

Append ListTemp to TemplateList where TemplateList contams all of the detected pattems to be
reported

N7 3.35 Tunauds A2 Tunismsaduuiuginiseanuuy Template method
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3.3 A22H19N9YNNUARITUABUIENTATIAALLLUSINITRBNLLLY

AINIUREUABNITAIIATULLLIUNITRBNUULT 7 TURBUIT @1N1s0UAAITURDUNIS

o Y o dgj
maraqugLunlesan

GameEngino
e .
¥
G
k'
=<interipoe=> Ball Playground
lobserver [
iy iy L5
4 | i
Reforeco Playor Foothall
e Defends irategy
\'.
&7 v
Team = =<interface>> Almck
= <> | Teamswategy <} -----

AW 3.36 ARt MUNUNINAAIE lWN1IRIR T UL LZLINNTRRNKLIL [20]

ANFaLLNUN NAAIATWNNT 3.36 Banisdeanunun niliad luglvasuiy
wWndianle wazanuiudndidanlanlsaziinliluou XMl Parser iianinsiaanludouaag
fayanisainis tnadayaasileznaulidon uniaiarpana Tana1a 1linaaAana

ANANTUE uazAaIanHANANAUS Asuanslunin 3.37 Tnuaztindeyainanlld

maaaaauALNgeiINIsAuMN TUUAUAN uLarseaziBeATesuuLgn1seenuLy

ListofClass = {(id. className, classType. {Relation}, {RelatedTo})}

ListofClass = {{"FXWW.J2yGAgACIwgn”, “TeamStrategy”, “Interface”,
{*aggregationP”,“implementP”, “implementP”}, {*Team”, “AttackStrategy”,
“DefendStratyegy™) ,

("dOIWI2yGAgACIwhO”, “DefendStrategy”, “Concrete”, {“implementC”},
{*TeamStrategy™}),

("PtsmJ2yGAgACIwdM", “lobserver”, “Interface”, {“associationP”, “implemantP",
“implementP”}. {“Ball”, "Player” . "Referse™}y . (...}, (...}, ...}

1
a

ﬂ’]‘Wﬁ 3.37 FinaeedayangnnIasann XMl Parser aMNARaE LA INARNE

u u
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doyaresnaranlfiann XM Parser azgninludumuuanan luusazuuuginig
2ONUULANTUABUIE A1 Seainsetvasldlnuananaesuuuglnisesnuuuiuandly

AN 3.38

AnchorChain = {}

AnchorCom = {(“TeamStrategy”, “Team™)}

Anchorlt = {(“lobserver”, “Referee”), (“lobserver”, “Player”), ("Ball”, “Football”),

("Team3trategy”, “DefendStrategy”). (“TeamStrategy”, “AttackStrategy™}

AnchorMe = {{("Football”, “Referee”), ("Referee”, "Game”), (“Football” ,"Player”),

(“Team™, "Game™), ("Referee”, “Game™), ("Ball”, “Game™), ("Playground”, “Game”)}

AnchorOb = {("Ball”, "Game”)., ("lobserver”, “Ball"}}

AnchorSt = {{“lobserver”, “Ball”), (“Ball”, “Game”), (“TeamStrategy”, “"Team”)}

AnchorTe = {("Ball", “Football™}}

il 3.38 TUANANT89ULILIZINNTERNLLLAINFRBE LU TNAATE

2’/ ¥ o dl 14 Z// ad o a ' dl o
f«mﬂuummﬂmmiuummﬂwimmmummﬁ A1l ATHNUINTINANTUNAD L‘W’ﬂu’]iﬂ
¥ a 1 | 2 1 1 :I/ aa o o
ﬁuﬁ’ﬁ"ﬁﬂ@mﬂﬂﬂﬁqLHULLUUEﬂﬂ’Iﬁ‘@@ﬂLLUUMiﬂiﬁJ IPeEUTUADUIT A2 TagiagIN1Tuaniu

Auvn luuAaziULgl

FaatienIsAuMILLLIUn1seenLuLd miukLLgL Observer aziansninang
8UAL I0bserver (Observer) Uaz Ball (Subject) Intiaziznannisiansudaya1esnais

P2

Ball dndpuantifainvesrataidunaiadumnafinarsonanauingsss feazitinlddn
Aag Ball Tinvesnandifununusssn anntuazianisfiansunauduiususay
ANNANNUTURIAANA Ball ﬁmmmﬁluj WU41 AANg Ball Hauduiusuuuuealadiad
TneiFanldaaa [Observer kazAand Ball Jaduduiusuuuaueialaduiunana

Football R991N1TNIMUAIIAANE Football HAarnuraziiuiaziily ConcreteSubject
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ANUUAWINIIATAEDLAAE I0bserver AalALNINIINIAINANRUTINNF A LtTUMFa LA
weda ot 39 I0bserver Fpanudniusuuslatuiumana Player waz Referee 990
) | :’/ a 1 dl 3| dl o 2 dl [~1
NININUATIAANATIABI N AN NUNAzITuNaz T AR aRN 1M NLTW ConcreteObserver
ANTUALNINITAIIRRDUINARENNEN ALY ConcreteObserver NAMNANRUFTLAANE
nvinuTiiilu ConcreteSubject TuanwauenGean sl I9ansaatnetlsngdnle feduy
Az Ldey a2 I0bserver Ball Player Referee Uag Football 4411 ListTemp waziin
nsidayaann ListTemp (iulu ObserverList dswinidayalu AnchorOb aganfiazin
o dl I dl (K % =] o ]
n1smsaaeuluanueinaonnllFesauasunnga sy mmnmfamqwimmﬂaiu

u

ObserverList A% {{IObserver, Ball, Player, Referee, Football}}

g miunuugy Strategy aziiansnuIaInAausl TeamStrategy Uaz Team tngaziss

k1)

annsfiansandeyatesnana Team dilanasifaiinvesnaraiiupaiaglsssuviseld
Teazwinlidn aana Team Hatnvaspatdifluaanagilossn antuasiinsmmagetAaId

1 o o o1 aal o A o 1% dJ =
TeamStrategy drAuduRusIiTlaimdurTerauesalawsdu a TeamStrategy #
ANNANAUTLULT e uiuasanang Aa AttackStrategy Waz DefendStrategy a1niiuas
NIN1TATIAABLI919 AttackStrategy was DefendStrategy HuliNaauduiusuuuFanld
AANA TeamStrategy Asavzalyl TeMnassazyinistiudeyaaeq TeamStrategy Team
AttackStrategy uaz DefendStrategy a4l ListTemp kazyinn1stindayaann ListTemp LA

Ty StrategyList Tsunidayalu AnchorSt atianfiazinnisasmasauluansuzinaionnli

a
1
=]

~ ‘o 2 o o | PR < o o =2 Yy
L?@ﬂ”’l’QUﬂﬁ‘UVJﬂ@@q A1l 6 Quuqqﬂﬁl"lﬂﬂq\isﬁ\ﬁﬂLWﬂQﬁuQﬂ@qﬁ]Uiu AnchorSt Qﬁiﬂﬁl'ﬂ&lﬂ@ﬁlu

u

StrategyList An {{ TeamStrategy, Team, AttackStrategy, DefendStrategy }}

o '8

HA Wﬁ@ﬂﬁqﬂ@’mMQ'ﬂﬁl’N"ﬂﬂﬂLLNuﬂWWﬂZ\]’]Z\i AR LL‘]_Iﬁ_I';Tﬂ Observer WAy LL?.I'LIﬁ“]J

Strategy TRSAU 2 g1 Fauanslunnd 3.39
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dl o 1 9/?/ as [
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N199LASISTRAZADNLLLUNAIUILATAIND

nuRdsilifuniseeanuuy uasiauAzada uN19mIRadLLLLgUNN RN ILIL B9

Heazidanluni1svinaurediiiaeantdlu 5 dau sananaluning 4.1

Class Diagram Designer

WA 4.1 WARNNNIINTBNLATEINE N 19AanadLILILIZU N sReNUULILLLAR TWTR

TI4IN1T02TULN1INNIUIRALATEIN LA AT LatlneenLULURINITeRNWLLY

v dl A dl v [~3 = v v o v o
WNUNIWAATIAARLILATESHEN I lWN19aFauN NN LENLaA TELFRUAY HNoaNULULIA@91
nisaeaan (Export) unun waanaliaglugiuuuassudluidndidnle wazinnisdedayail
dngirsasiialunimnaduuuugdniseanuuuliangAnssu (Behavioral Design Pattern
Detector Tool) Hatpgaaialuni1smngaadi WUL3UN170RNULLLTING ANTINATULNNNININY

ABNLIY 5 49U
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4.1 n’]W‘J'JN‘II’ﬂQLﬂ‘é'anI’ﬂ
4.1.1 BDPD Controller (Behavioral Design Pattern Detection)

& o o \ P ~ " & o
Wudaunldlun1saruAnnisinausieesasesiie iWrealeuiiennan
(Main Method) 1%ﬂuﬂﬁﬁmﬂ’ﬁﬂ’]iﬁ’mmﬁi’]qjmmLﬂ?mﬁ@iﬁﬂmzuu 1ALNINITTL AT A

)y | Ao o ! ) A A A
?J@NNZ\]M’N"']VI@’]Lﬂuizu%ﬁﬂ@%uﬂixﬂ@u (Component) @ujmmmimm
4.1.2 XMI Parser

Wudaunldluntserunduiendidnlavasiuuninaataninaanuuuleninig

'
o o ] =

aanuuL tnel XM Parser avinnisgnu uazaniiudeyadAnysinenldlunsnsaduuuy

o
v 1 !

sunnseenuuy Inesndeyaduslianiulunimaamiell Gedayain XMI Parser azeu
wazinndaivlilszneuldfaadeyasiie Asil wunaiauaana (Class ID) TaAa4 (Class

Name) 11n189Aa14 (Class Type) ANNANTLE129AANE (Class Relation) WATAAIABT

)}

o o o

HANANRUS (Related Class) IA8NAIAIN XMI Parser 7Mn1999u99nd@yananunil

= o

FauFagudn azninisdedananaylilsa BDPD Controller tivalii BDPD Controller innn94s

a

o 1

aynlUdlsdausialy 9iAa Anchor Node Finder

=2

4.1.3 Anchor Node Finder

\Wudounldunnsdumlnunuan (Anchor Node) duiuusiaziuuginisaanuuy
Tnanisdunnlnuananiazianisaiangdmiudumiuuaudndmivudazuuuginig

aanuuy dnglunisdumillfunandnenzianis uazesdlszneuvesuuuginiseenuuy

Tnauuauanaasusiazuuuglnisaanuuuazgnamiulilusanis (List) Tugtluiy

|
o =

2094a18U et lUfansaun Tudausieliaesszuy Tnasanisaesgaidusesuuananiiay

u

o

gnawndu’ilds BDPD Controller 1walif BDPD Controller vinnnsdsdiasyalilfadouaes

Design Pattern Detector
4.1.4 Design Pattern Detector

| ] dl ¥ 1 = ¥ 1 o
Lﬂumuﬂ%ﬁlummumLmugﬂmiﬂ@ﬂ BULREINAZLREA Tmﬂmmum@ﬂmmmi

o o

AUMNIRUNATBIUNUNINARIA WiazETINsduIaIndauiiiugadusesiuuaudn a9

1ffunanndaunas Anchor Node Finder @varlddumaudsnseaduuuuginiseaniuy
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v
o

(Design Pattern Detection Algorithm) GedunauisasaduLuuglnIsaanuulaslduna

FRRnzdmiuuaziuLgUnNeenLUUANINATANIIATIRABL LN UAINATNA TUIUNATY
:’/ dl V% ¥ o/ o 3\// 1 ] dg/ %

A5 e lipsufouiuawuuuugUniseanuuLianne andeyaludoutiazlfanisaeg

wuugdniseenuuuluwsazuuugl Sesenisiazgnaandulilés BDPD Controller el

BDPD Controller innsdsdaya hlfadauneiniseansieanu

4.1.5 Report Generator

@ g A Al
Lﬂu@Qu%l‘ﬁiuﬂq?@@ﬂ?qﬂﬂqucﬂﬂﬂLLUUgﬂﬂf]?'ﬂ'ﬂﬂ LUUNNURINALLNUNATNAXNIAN
'ﬂ'ﬂﬂLLUUVL'zj Imm’mmuﬁ%ﬁ’m’mmnmeﬁm LL@:fﬁﬂqu}Jm LLUUgﬂﬂqﬁ"ﬂﬂﬂLLUUﬁ\?ﬁNﬁﬁ

WU WFDNIZYTAVBIAATA UATANNANAUS TdusaziuLgUnseenuLL
4.2 NNSMIUARILATAIND

anaaaridaan1Inieuludiesiu aunsnuananiineunesasesiialunig
p3aaduuLugniseenuuulugluunaasununinianssulifanang 4.2 Tneezasiiad
WAUIAZAINIINAIIRALLLLIUNIIDONULLNGFANITNAWIU 7 uuugt] awnidenuuugy
a a o dgj -dl = % 1 dgj
N ANITNAIUAY 7 wuuglil ilasnnann dnnsldauiuygiinaiilunisesnuuuszuy
ABUE949 TINNINNIUBILATAIHBAZTNAINUNDANULLINIINIFDAN ULLILHBATWAANA
antwitnsudasuaunnaaialied lugresuiludndidnle udainnsdeududndidnle
TifusaAILA (Controller) avfiaauANazyinnIsdeuinendidnlaliiu XM Parser 1iie
. »  FWIANNST ) 4o A o
nisauuaznsesdeyasiienandusenisnmaduiuuglniseenuuy aelunilazien
dayananiumnanildn Target Class Diagram AnniiuAazfinN19msaagall Target Class

Diagram tWann1sfumiuuanan uazdssanisaesuuauannauhldeinaouau iivaidng

a

duRauNIIAUMNEAzIBATeILLLgLNIRBNILIL Teasin1InsiasaLfiazsnanis llaw

AUINENTTUR TMUANANTIINNA LaZINN19RanedUuNani1samasuliuninaaniu
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Degigner EDFD Controller *MI Parser Anchor Node Finder Degign Pattern Detector

Create Class
Diagram

Export Class
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File

Send ¥MI ¥MI File
File

Display to

Target Class
Diagram in XMI

Read ¥MI
File

Extract Clagzes
and Theit

Format

Send Target
Class

Relations

Target Class

Diagram

Read Pre-Defined
Bules of Design
Pattern

Pre-Defined

Diagram in XMI
Format

— Rules of Design
Pattern

Lists of Anchor
Hode for Each

( Seanning to Find
1 Anchor Node

Design Pattern

Send Lists of

Lists of Anchor

Anchor Node

Node

Convert Sets of
Classes and

{ Detect Design
\ Pattern

Sets of Classes
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Output Report

desigmer
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of Design
Pattern

A 4.2 wanmianssiseasasiialunisnmaduuuugniseanuuy
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AINNMINILATITITLAzaaN UL LRNUWILATeINa TuN1sRTIAdULLILgUNITa8 N LU

¥
Yo A

ANNITDOUAAIAIBLNNNIN N UARLATAIH D TA 9T

GamaEn &
- =
N
Game
A
==|nterface>= B\:; SSayEshE
lo-bs enver —
iy £y Py
| |
W | |
Refares Playar 3. Football
~7 DefendStrategy
A A
|
I_ _____________ 1
¢ v
Team =<Interface=> AttackStrategy
== < TeamStrategy <t-----

ﬂ’]‘Wﬁ 4.3 ﬁQ@Ei'NLLNLLJ']’]Wﬁ@’mﬁﬁ@\m’]ﬁ‘ﬂ’mqﬁﬁ")@wﬂu [19]

v

anFatuNuN nAaalunIni 4.3 Wedldaisununiwaanaisaufasudn fld

azfinsinnisaseanununniledlugdueuiiudndidule uazarnududndidulenlsann

nsuastiinlinu XMI Parser ivevinnisiaanludonaesdayansesnis Inadeyaimanil
v X

y = o < vy Iy :s'
@Zgﬂﬁﬂ L?Jq@?]um@u"lﬁiuﬂ’]ﬁ‘m?']@@ﬂ LLUUgﬂﬂq?ﬂ@ﬂ LLUU%Qiﬂﬂ@’]QN’]LL@ﬂ%UVIW 3

u

Tngannuuun naaiasaeting et ldifludeyaidnaesllsunsuazinliannsm
Aoyl Ivadu 2 wuugt wazuansnaeenunlugtlaesuilndenau (Text File) Aauans

U1 4.4



79

B Result - Notepad
File Edit Format Wiew Help

;>I

Result of Behawioral Design Fattern Detection

Chain of Reaponsibility: 0O
———————— ***Chain of Reaponsibility Fattern*#%--—-—-----—-

Iterator: O
———————— *xETEerator PAtterns % -————-—--

Obserwver: 1
———————— *#r0hserver Fattern ¥ ¥-———-—-—--

PatternsElement :I0Obserwer : Interface : Obserwer
FatternsElement :Ball : Concrete @ subject
FatternsElement :Referee : Concrete
FatternsElement :Player : Concrete
FatternsElement :Football : Concrete

LR R R R R R R R R R R R R R R R R R R R ok R

Strategy: 1
———————— *EESLrategy Pattern® ¥——-——-—--

FatternsElement :Teamstrategy @ Interface : Strategy
FatternsElement :Team : Concrete : Context
FatternsElement :AttacksStrategy : Concrete
FatternsElement :Defendstrategy : Concrete

LR R SRR R R R R R R R R R R R R o R R o R R o o R R

Template method: o0
———————— =¥*Template method Pattern s f-—————————

NNA 4.4 HAANSAINNITATIAADLTDILATENNEAIIATLLLILFUN 90N LY
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5.2 TAYAAINTEULATY
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JHotDraw [21, 22] n198anwilil Soccer Engine [20] wazn1gaankuullswne Ubiquitous

Video [23]
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