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ABSTRACT

Design patterns raise the abstraction level at which people design and
communicate design of object-oriented software. It offers many advantages in
software development, but introduces overheads into programs. On deploy
stage; we can use program specialization to eliminate these overheads.
Furthermore, specialization can help program more suitable for embedded
system. This paper describes the architecture and implementation of design
pattern specialization. In our architecture, the user edits UML for software
development and adds design pattern information to UML. The UML and
design pattern information will generate java source code by NetBeans IDE.
The generated java source code records.design pattern information on java

annotation. Then, we use Java annotation ta specialize programs.
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design pattern =7 UML diagram o i&78 74 &t fi@ * %‘ﬁi%] » & 31 % chpattern & fLfs o

=)
J=t

FiE i3 1127 pattern ch diagram 0 @ 4 2 @ * ¥ A 7 %iE design pattern diagram
p g 5 gn p g

e 3% o £ 1 design patternis7 XML H =g ¢h e % NetBeans & 31 » & *

'?5 #7iF P~ 11 design pattern diagram > 31 » mﬁh BT I AL TP (L o

242 2 =2 R4s52 NS ! | 1

NetBeans UML # i 1 # UML diagram# % & 12 3 15 chst i o 8 &

U

<

L 2 {4 » ¥ 24 45 % UML diagram A 4 *42% 425585 > {228 425578 5 1>

i

R EHEARN AR o AR5 Y il e 2 40 A R o 3 F NetBeans IDE § -2

N

NABA S B ﬁ”*lﬁ#&mg XA

i ﬁ FEHO A2 AR g 12 0 NetBeans ¢ »F #* code generate fic ke chfg
B o tizB4A ¢ ® €12 UML ? oclass > interface f- enumeration 5 — 4% % H
o A2 ¥R Java bk o A4 ARG hiEAZY > code generate sIARR € 3l B
UML diagram sp % > ,T.%%LXML ¥ %5 H— 1 class(2 # 4_interface~enumeration)
EMEFTEE 0 RS A 4 — B Classnfo 47 2 o ClassInfo &~ & * 45 i Java
#p %] e L 4F W] (metaclass) 0 ClassInfo 1 & # & 23t @ % NetBeans i 2 fF #1

T & e W) F 3 oClassInfo ghat | o chsg s p % 7 2 {7 &oo gL 3wy it 22 e 4 UML
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B¢ - B class hx FF M o
ClasslInfo %~ i% f T 3t g s T3 0 UML P g operation ~ attribute & H

tA B 23R AR BE ehsE R K e & v 1 enF 0 4o MethodInfo #f %|{r MemberInfo

h”

BT o @ BT S ende 240 &t ClassInfo 4 i #7 o

ClassInfo #» 2 B2 #X3e4% 7 Java fHZ enx R0 N % > e Java R chp 3 &
#_d ClassInfo #7 & 2 - code generate 42/ =% = 7 ClassInfo 4~ i+ 2. 15 » € #-4-
B &4k 4F 31 &  FreeMarker([13]) - FreeMarker & - # € {345tkix 2 2 2 201 2

@ FreeMarker #7351 #* ek 4x ~ £ (% 2-4)¥ j&_NetBeans 0 templete tool ¥ ¥hiE -

FreeMarker §| * &4 < i* {r ClassInfo 4~  (hF 3 & 24 4p & <0 Java 4 % -

<#--
NormalClassDeclaration

-->

<#import "DeclLib.ftl" as lib

, 9
\

/> ~L
-

<#macro NormalClassDeclaration classInfo nqstln‘gf: el] |

-Cl,-'\-""

W

>
<@lib.TypeDeclarationComment classInfo nelstingLevel |

/> \

<@lib.ident nestingLevel /><@]lib.compress single line=true >
<@]lib.TypeDeclarationModifiers classInfo /> class ${classInfo.getShortClassName()}
<@lib.TypeDeclarationTypeParameters classInfo /> <@lib.NormalClassExtends classInfo />
<@lib.ClassImplements classInfo /></@lib.compress> {

<@lib.ClassBodyDeclaration classInfo nestingLevel+1 />

<@lib.ident nestingLevel />}

</#macro>

4 24:class B2 Ep 7
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3.Design Pattern 7 3 &% 13 &7 # 3%

€ NetBeans UML % 3+ B 470 % 7 #-design pattern 7% 3 4] * Java annotation
AT ROAPREER Y X UMLR P EREEF T AN iz B R &
AR 2 4o @ A NetBeans UML % 3+ F 4c ~ design pattern 3 4, 24 i ¥ XML <
i 4e » 1 XML elemen f= XML attribute » * * %75 design pattern F 3 o fX {5 &
¥+ NetBeans % & UML % s i (713 22 > 3R @ * % ¥ 12§ X7 element {r attribute
TR - B 0 A4 code FFFE » A H 4 7 ClassInfo 47 annotation f i+ >
I 4e > J¥_XML element = XML attribute j& B~ 3 3 e1142 5 o FreeMarker % P sk 45

% & AGf d ehi B 4o » JE P~ annotation 07 E o

3.1 Design Pattern F 3t

Al

—
—

o

2P E R & UML % 34 1 P design patiemn 7 gl > fgt ARG SRR
LR & o B 3-1 £ GOF ¢ state pattetn %3+ | LB ¥ UML # i J13k 2254 © 579
Context 177 ;% Request i# * State m% $crd v 292 Handle > 12 2 State & * abstract
¥ w(2 interface)d & 7 i% o ek 3+ > ;8 7 #H £ % Context - State 2 > /2

Request ~ Handle *‘I‘;K#%\;'ﬁ#r ek d oo

state

Context e u| State
Requast) 7 Handlaf}

1

1

5 /k _____
state-=Handle() |

ConcreteStateA ConcretaStateB

Handle( ) Handba()

Bl 3-1: GOF state pattern diagram
B Ak UML 0l P » ¥ 1251 % GOF design pattern 73k 3- 54 >
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= UML § ¥ 3 * state pattern PR & o 425% B % H B2 2R b * design pattern 71L& >
AT ek L B AP RN B F R hfeiE > Bt UML %
PR AP R 0 LA o A ST Y 7R * ¢h design pattern o B 3-2 A
v 7.1 {5 9 state pattern > “,% 7 interface ch & ALF state 9% F 12 ¢b o H v g GOF
bEa B ERREY -

= Door {o DoorsState

Attributes state Attributes

Operations > - (?‘Pe'rations

public void touchDoor( ) public void beTouched( )

2,

=] OPEN [EICLOSE
Attributes Attributes
Operations Operations

Operations Redefined From DoorState
public void beTouched( )

Operations Redefined From DoorState

public void beTouched( )

I & 1
| I'!;_ 1t

5l 32 : ;_il et _'riilv:lst.ate -p.at.-tern
A9 ¥ 575 o0 design pattern: 33 g T\-{%I * design pattern pF & B 7 it A7
& % design pattern e 4 ¢ o 12 [§] 3-2.67%- B K3 o # % Door 4_J L state pattern
er3f | Context ~ interface DoorState #_k - state pattern 77 abstrct 4f %] State @ #f %
OPEN 4= CLOSE B #_k % state pattern %f % ConcreteState ; F & 1~ ;% (method)
7V AT o
A A 1 A S 4e @ A NetBeans UML P %75 design pattern 73U o 34 i 97

B R3O E R L S AR T A &1 FEEC 9 AL 49 2 %] ) interface DoorState £_state

pattern % 3+ ¥ £ abstrct #f %] State °
= 29 2k =+
AR

3.2 Design Pattern

NetBeans UML i 37 Ft S5 45 & — 1 XML < i# > 4995 design pattern 5735 3+
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% 1 interfaces - classes » methods {r variables %7 i. f design pattern * 4>/ - & &
¢ o Fpt & XML » i § ¢ & B4 it interfaces ~ classes ~ methods = variables 7 xml
node $8& it 39 f ey i design pattern 3O i o 2 P E F {1 * NetBeans R ¢h
XML element <UML:TaggedValue> > X {5 4| * i& % node *k X 4+ design pattern 1%
Moo FPR2.4.1 cn/i & 5 element <UML:TaggedValue>-_clement <UML:Element.
ownedElement>:— i# sub element °

% 4% design pattern F 3 7 XML element 4-# 3-1 @ &2 > # ¢ 12§35 I N
& 3~ 03 A o PatternType ¥ r4Ax i@ % F Sndlo & U P F RIS 8 4 2> Pattern-

Info P ixd & * —‘ﬁﬁ:ﬁ » U oenph F #-¢ & design pattern % 3

-<UML:TaggedValue xmi.id="idformIDE" O\A(nﬁt_:;'_ingI’mIDE " name="PatternType">
p S L o

4 -
<UML:TaggedValue.dataVa&uéE-Egtter

0S/U MJ::.’PaggedValue.dataValue>
U8R
o\ |

\

[
13 XML element

Interface ~ Class or Enumeration = i | pz}t’eernClass
&L T
‘!" 3 _..l; e .’ J —
Operation patternOperation
Attribute pattern Attribute

#. 3-2: ¥ UML = i %8 3) 1 PatternType P %
xmi.id f= owner #-d NetBeans p {7 £]2& » ¥ ¥ p % d NetBeans f § ¢ 32 >
M name i& # attribute * %k % 4 PatternType > PatternType #_#* XML element #745 it

S

g i 58 4] PatternType e % 4r#  3-2 0 38 2_% o PatternInfo €_node #p % »

[~
‘.3:

ok % gyt & e design pattern T3t oo 12 [B] 3-2 hsE % OPEN 2 b3 0 v
PatternType ¢ p % # ¢ & “patternClass” > & PatternInfo e p % B] 3

“ConcreteState” - PatternType et % B~j4-3% ot element #74y it e 2553 - d & 3-2

17



T_% ; @ Patternlnfo shp 7 #-4 i gt ~ 2 & design pattern ® i 4 ¢ > F R
3-1 & B 3-2 ¥ o PatternInfo ept % 5 ”ConcreteState” » %] 5 %8 %] OPEN £
e11%_ ConcreteState » T & Jf 7 i abstrct #f W] State » % 3-3 #-35 it 47 % OPEN f

UML ¥ #77 3 ¢ design pattern 7 34 > i&4_J]* <UML:TaggedValue> % 7e 4 F 3 o

-<UML:TaggedValue xmi.id="idformIDE" owner="idformIDE " name=" patternClass ">
<UML:TaggedValue.dataValue> ConcreteState </UML:TaggedValue.dataValue>

</UML:TaggedValue>

% 3-3: #F%| OPEN ¢ design pattern F 3t
I * <UML:TaggedValue> % 4% design pattern F 3t 3 2 & R F] &
<UML:TaggedValue>iz i# node #_ NetBeans # £ # &5 ié # 'fg B 2o fE H
<UML:TaggedValue> ‘% 4 design pattern 3 ;%m%)f@{x% * & ¥ 11 41* NetBeans 3
F o EARE T RIE S A g A fF“..-"'%.\fi NetBeans UT iffr'f o ¥ — B4+ i 27 &
<UML:TaggedValue>+ 14 5 =" a2 JI ’ %ﬁ?ﬁi;\ B ’s} HRH 3 o ki UML

T AL e P H F design pattern T‘mr‘bn@; & a); Fo Rk FE UML &

4 = source code PF » 4 i - # jé{/a annotatioﬁ:cii?c{rﬁrﬁ“ T etk B b
java annotation ¥ JZ e Py i3t - BEEB|(FH 5 2 i2) o245 UML K3+ ¢ eh& fogr
java annotation =3F % » <UML:TaggedValue>{# & 2\ i e fo o Fpt % v kissr
design pattern F 3t ©

+it A A1 * element <UML:TaggedValue> % 3245 design pattern F 3 o F] &
<UML:TaggedValue>® - B ¥ 2 ShfBaff = 5 7 @ @ * 'fg iR SN Y
b2k 3 5 - B XML attribute % 4% design pattern F 3> @ i% B node #-#& 2 4% i@ *
F TR -

% 4% annotation 7 XML attribute 4c% 3-4 ¥ &2 > B9 2z § A PR E

rEPN o TR R P E T G il
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<UML:(UML = #) xmi.id=" idformIDE " name="editByUser" isAbstract=" editByUser "

owner="idformIDE" PatternType =" PatternInfo ">

# 3-4: % 4 design pattern F 31 17 XML attribute
PatternType £ Patternlnfo P % £ element(# 3-1)E & 4pfF » £ 5] &
PatternType #-#& 5 attribute - % # » PatternInfo #-¢ #_attribute cp % o o {k ¥
Pe >t BBl 3-1 &2 @] 3-20 2 i PiE OPEN #f %] 77 ;2 beTouched # iz ]+ » v ¢ XML
node p 7 #-¢ 4% 3-5-PatternType & “PatternOperation”* % i £ iz & - i opera-

tion » # ¥ PatternInfo 3 “Handle”* kicérv #7iFehd & o

<UML:Opration xmi.id=" idformIDE " name="beTouched" isAbstract="no" owner="idformIDE"

PatternOperation =" Handle ">

% 3-5: 7 ;% beTouched mXML }1\ 2 design pattern 7 3t

WALt R & 0 3 A XME\elemer;t “ X XML attribute > ?5'3 -t ke
| e r'i |
design pattern e 3 o F] b Sl fy-fh‘-d'ae 1 pattern node °

| .f-h ||

ll \1
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3.3 #-Design Pattern #*r » NetBeans

T & % > Netbeans UML 4 i@ % 4 design pattern 'E"‘ﬂ. 218 AP R -1

# '?5 51 »~ design pattern 57 UML #4¢r » pattern node I ¥ 3Pt GOF design pattern

=

LHA T & o BER 31~ design pattern UML {%’gv} M XML A % o e A7

\\o

dceb kL& > F)H 4e » patternnode 07 H P P ZEF H A 0 A F 4o xeh

FT XML i ¢ BB Fl it o R Bt Bt b o

E Context <<interface>>
Attributes ;‘_‘_’tj,a to State
Operations ambutes >
\
public void request( ) 7 Operations .
.* | public void handie( ) *
v A
. 7 pVR S
s frod > 5
" o S \
’ - “~ \
[= ConcreteState ‘= ConcreteState4 =] ConcreteState2+ = ConcreteState3
7
Attributes . Attributes Attributes * Attributes
Operations Operations Operations Operations
public void handle( ) public void handle( ) public void handle( ) public void handle( )

Bl 3-3: k|3l » 7 design'pattern UML( state pattern )

B 3-3 5 - BA751 » chrdesign pattern UML> d B] ¥ ¥ 7 Classes~methods ~
variables # fiL3 i H P~ p > GOF design pattern 2k 3+ o @ 2 i3+ & 4c » e design
pattern F 3L £ GOF design pattern &« i 40 & L o F]pt 2N P izt i o 4o b
pattern node @ pattern node I F QB p 2% B L FD Fl G oip ke LA A design
pattern 33t © 31 * design pattern £_i¢ * ﬂ X KL (T Fpt Az e 5~ e UML
diagram #- ¢ &_design pattern s 2 o S - € 1% attribute 77 3% Kk 32 4% design
pattern 3t o ¥ 4 & * ﬁ Rz 10 E I

UML ¥ e~ it 8 % & 3 pattern node &4 % i * ﬂ ¥ §_F & * design pattern £
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- gy o ® % F 5 UML 224 pattern node 77 345 A fd » 3 - &5~ design
pattern » # {* éhig #x p $>¢h 53 UML 4 » pattern node » H = ¢ *  p {735 d

‘T 1

taggedValue 4t » pattern node - X UML § ¢ 7 3 & iZ i@ ¢ pattern node » 7% 2% i
#inE gt UML 7 i@ * design pattern K& {73k 30 L1 chbiEy 2 g9 R & * —fg i
T & 4c »~ patternnode ° T i¢ i€ *  p {7 7 i& GOF design pattern 5§ fl UML ~ & -

B2 EmRiEfrd A2 RN BT €484 4 2 &7 design pattern F 3 £

annotation » design pattern sPF T A € R F o

3.4 NetBeans UML ‘sﬁaﬁ‘ﬁw@ >

\. Fay
I.

24 i #- design pattern PR E 4¢ %wﬁﬂeslgn pattern UML § # > @&* F@&*»
NetBeans UML % 51 * design pattem !Tf 2 IFWZ»-a 2. A patern node > @ {8 4§ & *

* e fE# (72 27 design pattern 4 Bfo NetBeans AL UML B 2t o L 4

i)

oo FlUt AP AT SiEs R R0 T 2 e D 44 E 5 pattern node s 2 E T
YnfE > €327 A F e~ design pattern F 3 R o34 B e % ELE 4% design pattern
FARDEH > Y FCFEFRF DL REATRY H 4o r chn B R
design pattern ® & & o

|4 design pattern ¥ £ state pattern > @ * 'fg Foiv € 34— B E k3T state

34

Slfedy o BB R LMY @Y F R UML § ¢ ATH 0 5 ATH AR § E WK
@%ﬁgﬁﬁm%@WWMna$oén%&ﬂ@ﬁﬁﬁﬁﬁ’%“%%iﬁﬁﬂ
Feendesign pattern 4 ¢ >k £ if i B AT o0 2 B design pattern § ¢ F il & o

PR R SAR S BRI TR TS B b R F TGP

Freofz N LAY 0 F)t GOF design pattern A & enF ¥ iy 7 Jg E DIk en
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o UML K 3+ FfF £ 97 & 4e » eirdesign pattern 3 3 #-7 @k %% GOF design pattern
A S e F Rt 4R ¢F e design pattern B A% & e %7 482 design pattern F 3t
7 &AL o 0 NI - design pattern F LSRR F A1 b IRAR K % & o 14 state pattern

A T ESE TR Y

Name State
Interface State

Method @ Handle

Field Declaration
Class Context
Method  request

Class ConcreteState
Method Handle

% 3-6 4% 38 & 49 designpattern 3

% 3-6 H_E P I0F, % ¢ HP~dhstate pattern $8% 4 0 Name #f 3545 % #* design
pattern i & fio 2 {8 F BAF 435 2 A 07 A & 5§ {8 i design pattern T3 o
4o & f— % state pattern siistate interface enUML B] A5 2- #® 4¢ » — i method 34§ = >
Bl ¢ 3 “handle” i& 1 design pattern & & ¥ i # o 3245 % ConcreteState £
%% ? 4 » method 7 € 5 “handle”iz ¢ design pattern & ¢ o & . ehp F 804

AT B AR T T R Thod 37 bk B g
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Name | State
+ Interface State
+ Method handle
+ Field Declaration
+ Class Context
+ Method request
+ Class ConcreteState
+ Method handle

% 3-7: riphik 4 i annotation i 7

& state interface < UML EE] A% P &‘f %’?fﬁ fmet/hod 4 “handle”sh & & > 373

field ¥ & # “Declaration”#f & E 7 com ’State Class 7 UML B2 & & #73
AR
field P 7 #c 3£ & “Declaltatlon_ g

Design pattern 3 31 & E’ﬂ%\»
vd

[ g LM RIE D F R ],J-E]IJ.\'{(;;?H A
e design pattern % ¢ e:E 3% o IF
State Class iV UML B4 & T #73 Method P| ¢ 2 # B 3-4 g AR T » B ecis )

¢ AR 35 AR g o

Selector

Choose the Annotaion |

[ handle ] [ WoConment ]

B 3-4: 193k 4 3-6 9T A 4 g R

Selector

Choose the fnnotaion :

[ hemdle H e HI'IoComment]

B 3-5: 13454 3-8 #rA 24 g R
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‘ Name ‘ State

Method | Handle

Class Context
Class ConcreteState

# i 5 7 NoComment iZ , <3 esign pattern e & & o 3 i
PLIE I e SN ZE R "%}‘4\1 > an

£ annotation f F ©

3.5 4 = % Annotation % ;% 75

\
N

,%%‘d bagenig e UML & * f chiff ™ foit & /2che 3 design pattern JF
Mo i A2 F 7 annotation FE2E 42 78 FE > A AR iR 2 Netbeans 05 B384
& w4 ClassInfo #& 2 0424t 53 #8~ pattern node £ design pattern F 3t ~ 12 2
FreeMarker #7 %% ek 45 2 i* & Jf 4v » annotation 77§ i+ o ClassInfo 3 3 4% *%

A 2 java source code > F|yt s & Jf F iz4% design pattern it i i frisék

annotation ¢ FeP o F] 5 AP ek 3H A 1% annotation k%7522 & 57 design
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pattern F 3 > 3 Jﬁ" #-¢ A e feop F 0 F|pt ClassInfo 5 ¢ 3 354k annotation

B o @ gt BN P Rk 3T D 2T Je 48 design pattern T3 e

3.5.1 ClassInfo =113

ClassInfo #_7 generate code #i-le 42 ® & 2 - 4~ i > NetBeans ¢ & ¥t
& B g & interface s UML #-¢ 2 4 — 1 4p 43 & ¢ ClassInfo 4~ i > ClassInfo %

EREE B TS N b > A1 String #£7F o 2 B e UML g e

T‘s
w3~ 8

cl:u\

6

RSS!

K 3 F 3 > ClassInfo 2 & % 50 H_fa— B & - & FreeMarker ¢ 47 P-i# e98~

A8\

LT e
AP ap ghAa 3t A 4 annotation shp F o F) gt A ClassInfo i = — B & &
annotation % fi-¢7 String #f e wA 2 Claéélnfo R AR 0 NP JE 4 ~ — B AT
XML pattern node = 4% 2 i@~ ﬁiﬂﬁ-g /!};UML o1 pattern node § ¥ JE ¥ design
pattern 3t F o B R 3 By € ? ’55',}_7_% # MethodInfo ¥ MemberInfo ;i #2
¥ o ¥4 FreeMarker 7 st E%f}ﬁﬁi 1eld:§- \’»Ifﬁ 4c-%.."}~ @ annotation p F 17

1 i Freemarker 2 4 source code f¥ » 4 » anotation P e

AP B RT 2 drd annotation & i Rk 340 R4 FF annotation 2 U 1y i i
& o7 e design pattern o fe 3 7 &2 b enil g o AP A ClassInfo 47 annotation 4c
1 7 design pattern % o F "% ¢frannotation p F H-€ 4o

> (@ “design pattern f£”_“annotation % fL”

F ek blded 3-11 92354 977 > 3% 4 @ (interface)&_ state pattern ®
state & ¢ - F]J #7AE 5T hannotation i “@State_State” o @ iHIE if 2T -7 € B T
MethodInfo ¥ MemberInfo e;x4% ¢ » %] % method fv field ¥ » FLag %] & 4 5 k&

¥¥ pattern =5g A o
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3.5.2 FreeMarker 4 < it &g &

FreeMarker k4 % ¥ m E 3% @ * Classinfo 4= 2 #7 & 5 73 2 o Java

annotation ¥_{&3¢ % 14w if 77 classes ~ interfaces ~ methods ~ variables 3% gg » F] b

At

Vi F T fRPE 2 # ¢ & 4 classes - interfaces ~ methods ~ variables p ¥ 3R A

A

iz 2 4e b B~ 18 annotation % fL0 E (drdk 3-6)c @ & % FreeMarker #ir 2
i# v & Classlnfo 7 j% » & * ${method} 715 8 K51 %* o 2\ e ed o 220
T g o JI* g2 so k@ FreeMarker 2 4 Java source code it #3 ¢ 7

annotation °

<#--
NormalClassDeclaration

>

<#import "DeclLib.ftl" as lib

/> A ..__-- () |

<#macro NormalClassDeclaration claésInfo nqsltin"gqé.\?‘él’ |

s

> | | .
<@lib.TypeDeclarationComment classInfo nelstingLevel |

. 4 . W
${classInfo.getimportName()}

${classInfo.getPatternName() }

<@lib.ident nestingLevel /><@]lib.compress single line=true >
<@lib.TypeDeclarationModifiers classInfo /> class ${classInfo.getShortClassName()}
<@lib.TypeDeclarationTypeParameters classInfo /> <@lib.NormalClassExtends classInfo />
<@lib.ClassImplements classInfo /></@lib.compress> {

<@lib.ClassBodyDeclaration classInfo nestingLevel+1 />

<@lib.ident nestingLevel />}

</#macro>

3 3-9: i3 :ctsehclass BEP 2
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3.5.3 Annotation % #4rz 4

Java annotation % jZenié * F > R FAGHET A fosl* > A w iyl
annotation Kz it - B @ o Fli g 2 feil#® 32 AN FlE o AP A
generate code B e AR ¢ 4e » p #AliE w £ fodl * cawtb Gy o

. generate code Hi- e ey A7 0 VP F Y %ﬁ d ClassInfo enF 3 4rdr 5 & 4 i
annotation p % > F|pt AP i 2 gk eh? 2 A 4 annotation shE £ 2 BF(% R &
3-10) » ¥ ® ] * package i'glﬁ' TR A AR UT ZER4Y -

»  NTU.Annotation.DesignPattern. “pattern 77 Z F” ;

» NT U.Annotation.DesignPa{l:‘t.Ierllz. e_“pratfem €77 2 7L .method;

o B i

» NT UAnnotation.DesighPaité" . “pe 'ttea;'év’? &L field;
L 9,

O 3-6 T3 % o) 2 0
Y |

1% i34 5 & = e 58 kG5 annot i@: 2 ljv Kﬁ’,;é/i— design pattern T_%& =

e e irémaﬁ%mw

¥ EHEAE T 43‘?'1’**33' ?
wﬁvgfu%%m«;zu;w’—gg = o

=-L3 Source Packages
EEl «defanlt package:

attern.State Field
attermn.State Method

T . Annotation. DesignP
EEI I TU. Annotation. Deggnf

R

B 3-6:annotation F_& ¥7 73 *% &1 package

package NTU.Annotation.DesignPattern.State;
import java.lang.annotation.*;

/* auto generate code */

@Retention(value = RetentionPolicy.SOURCE)
public @interface State State {}

=

l”

% 3-10 : annotation 11z 2 <

) \g- gt

?ﬁ
~

i

A A # 4 g0 Java 22 425545 @ 1 annotation #7 it & 2 >
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B 31 % annotation e1% £ o igfken® 24 N ¥ I ke generate code Bl AR p B
A2 o AP EB-— > source code § P & * I < annotation f 7 0 H-51H e V3T
% 4r » 7| ClassInfo e == > F]pt e R enf | 3.5.1 &0 383 ¢z ClassInfo ep % v
3.5.2 #1173 Vi3 iz FreeMarker i~ & » § ¥ f Java 1228 #2355 F 4e » 31 %

annotation g 2 o

3.6 # i

T &SP B T 8 2B {8 NetBeans IDE € UML % 3+ 5| & # #2355 45 e
2o % 4 > AR 3-7 #57 ¢31 % design pattern B 45ie 7 UML #7383 » 4ol
3.3 “en s 2 @ T E @AY 0 Pl ™ KLJF A 74~ Pattern Node &~ design
pattern T3 > gtk 2 (S iR £ 7 E r,'«,/; ‘? %

select Al Cirlt+d
ShowHide List Compartments [

Apply Design Pattern. .

melect in Model Ctelhift 5
Properties

Bl 3-7 : NetBeans UML 3! * design pattern i 3%

£ HER 3-8f-® 3-9 crrdesign pattern wizard iE $# design pattern 3¢ 3 7 UML
Blz s ¥ &4 & 7 pattern node 77 design pattern UML > 4@ 3-10 #74 7+ o

# 31 » design pattern UML 2_{s » & #* '%T#Z»-? T iBE UML ha1 iF e 5 @ %

Jﬂ" % £ 5 pattern node 5f | (¢ interface) * 47 & #72& — % operation> B| € F 34 &' o

operation £ F & = % — ¥ & 5 pattern node ¢ operation(®] 3-11) > £ yes B| € 7

Bl 3-4 chig- HEIE > £ 4% no P E_NetBeans 3 4« — ¥ operation 4% 5 ©
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Desizn Patiern Wizard X

Pattern Selection
Selects the design pattern to be applied.

Droject:
GoF Design Patterms

Design pattern:

Bl 3-8: 51 * Design pattern £ design pattern wizard » #* g * >+ # state pattern
Design Pattern Wizard [zl
Choosing Participants
Selects the participants for the roles in the pattermn.
Kol Particioant
& o State State
Context Context
B Concreteltate
- ConeretSiate Concretedtate
Telete
Bosh
N g T
- 1,:’; &
Bl 3-9: 0 AT B A s "'de&ngat B2 J“r,?— 3 5 ConcreteState class #icg
. L )
= Z,
|= Context <<interface>>
Attributes state fo State
Operations Attributes >
A
public void request( ) <7 Operations *
.| public void handle( ) *
r'd A Y
£ 7w %
. ’ ” o N
4 P L4 - > ~ - \\
A\
|= ConcreteState ‘&l ConcreteState4 =] ConcreteState2+ |= ConcreteState3
Attributes Attributes Attributes *\ Attributes
Operations Operations Operations Operations
public void handle( ) public void handle( ) public void handle( ) public void handle( )

B 3-11:

B 3-10: #=:=

Iz thiz operation a design pattern Operation? ['x |

€

You are Adding a operation to a desing pattermn
applied class or interface.

If it's a design pattern operation, press yes please.
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B SR S dB 2 (8 0 2N P BGK YhdEiE (S eh UML 4cB) 3-12 #7871 > NetBeans
UML § ¥ tagged value irph % #-¢ T:}:;-—g operation frattribute % 7+ 2 1 ¢ {tagged
value} e~ ;N & §_ % UML B]2; ¢ (B 3-13)° %] 5 % i #- pattern node $#h{E & tagged
value § 7 > F]p* {tagged value} #7&f 7t 17 &_design pattern 7 3t (F F¥» #_annotation

£

i 4E)

<<interface>> [ CLOSED [/ OPENING
@ DoorState Attributes Aftributes
Attributes h\ Operations Operations
public DoorState CLOSED = null {PatternAttribute=Declaration} . ]
public DoorState OPEN = null {PattemAltribute=Declaration} I I Operations Redefined Frogm oorState - = = = = = Operations Redefined From DoorState
public DoorState CLOSING = null {PattemAtiribute=Declaration} public veid Touch( ) {PatternOperation=Handle} public void Touch( ) {PatternOperation=Handle}
public DoorState STAYOPEN = null {PatternAttribute=Declaration} public void C ) {Pattern( ion=Handle} public void C A fandle}
public DoorState OPENING = null {PatternAltribute=Declaration} t<7 . | public void Timeout( ) {PatternOperation=Handle} public void Timeout( ) {PatternOperation=Handle}
Operafions Tl -
public void Touch( ) {PatternOperation=Handle, test name=test value} o, el [EI STAYOPEN
Ppublic void Complete( ) {PatternOperation=Handle} hN N Tl - Affributes
pubiic void Timeout( )(Palrcrn(),uc\-rahorﬁHarrd.'s)V b . AP - Operations
Tt .. RN . o Operations Redefined From DoorState
Tl A public void Touch( ) {PatternOperation=Handle}
state Tl Tra public void Compl P peration=Handle}
A hE N public void Timeout( ) {PatternOperation=Handle}
=|Door el ~
Bl 21 [F]cLOSING o [-]OPEN
private int ¢ i 1} <
Altributes ~ Affributes
Operations Operations T N Operations
public int getDoorState( ) ~.
public void setDoorState( int val ) Operations Redefined From DoorState Operations Redafined From DoorState
public void TouchOnDoor( ) {PattermOperalion=Request} public void Touch( ) {PatternOperation=Handle} public void Touch( ) {PatternOperation=Handle}
public void CompleteOnDoor( ) {PatternOperation=Request} public void Complete( ) {PatternOperation=Handle} public void Compl ) {P: Handle}
public void TimeOnDoor( ) {PatternOperation=Request} public void Timeout( ) {PatternOperation=Handle} public void Timeout( ) {PatternOperation=Handle}
L d
e w e
vk 9'-5 y,
FE] 3 12 ‘ség = 71 UML (state pattern)
Fy Pl -
Rl

<<interface>>
}o DoorState
Attributes

public DoorState CLOSED = null {PatternAttribute=Declaration}
public DoorState OPEN = null {PatternAttribute=Declaration}
public DoorState CLOSING = null {PatternAttribute=Declaration}
public DoorState STAYOPEN = null {PatternAttribute=Declaration}
public DoorState OPENING = null {PatternAttribute=Declaration}

Operations
public void Touch( ) (PatternOperation=Handle, test name=test value}
public void Complete( ) {PatternOperation=Handle}
public void Timeout( ) {PatternOperation=Handle}

B 3-13: B 3-12 = DoorState

Z_ {8 AV i€ {7 generate code H-e 42 B 0 P& ¥ NetBeans A2 # source code &

A E R RN AR A2 RSB § AL R 311 RN A T LR 3413

¢ DoorState i¢ f# interface ~ i* *7& 4 o &% 3-11 efe 8B ¥ 117 | » & B 432
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pattern node 7 i* & A7V 55 ¢ X K’ﬁ annotation 74 it »annotation 7 & 1+ &_design
pattern T > @ ipd LA PR R > & 31l EABEE 14 7L
annotation 4% ;% 3% 7 » i& < statement » §_% generate code FuB AL A 4 0 PF T
annotation ¥_% 7 package F 4% & 14 2 annotation ¥ % < # (% 3-10)» ¢ { generate

g A A 4 e

import NTU.Annotation.DesignPattern.State.Field.Declaration;
import NTU.Annotation.DesignPattern.State.Method.Handle;
import NTU.Annotation.DesignPattern.State.State State;
@State State
public interface DoorState {
@Declaration
public static final DoorState CLOSED =null;
@Declaration
public static final DoorState OPEN.= null
@Declaration
public static final DoorState CLOSING null
@Declaration , -‘EI
public static final DoorState STAYOPEN null
@Declaration '
public static final DoorState OPENING = null

@Handle

public void Touch (Door door);
@Handle

public void Complete (Door door);
@Handle

public void Timeout (Door door);

% 3-11: K _UML #7 & 4 ¢ Java code(¥ /& Bl 3-13 e~ i)
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4.Design Pattern iF7x it

Design patter 7 ¥ 4% % #4254 > 2% M Fraad o d o a g it FER
RN e L 2R Y BEANAESDT £ o Fp Design pattern kb
(specialization) B #8_#-f2 ;% ¢ ¢ design pattern 2 Ff#iﬁ"ﬁ ’ %“ﬁf Pl ek edg 2 oo
FARMNES AFIFT NBer o BEFHR AP0 R N &
g ETARN P F o

B - F 0 AP doe & UML 3K 3-iE 4240 » annotation % &% » ¥ ¥ &
design pattern 73 & 12 annotation =758 354 T Kk o fiz - F o AP R-BER AR R
X i A %+ & design pattern sfE 4 % A AZT E%myﬁnﬁ’ T ¥ OERF 4758 P enannotatione
AP ] 152 annotation b k4% P{ARAT £ ’u {73005 o0 design pattern & & o B2 2R
A 2 43 design pattern =03k 3 , /F-I "‘_.4'#:57’&1“ 2k 0 R EE B R - T
i *2vizie sl * design pattern mﬂfiT ° rE] 2 5\ K8 AR g e £ R AR
%@ﬁﬁﬁgnmﬁ;“ﬁX%ﬁ@*’#f%&» i ARG o

AL S HHA b4 ?—i? %127 design pattern # 7k it i gE ¥ 8 4
LBy o hhb L @Y hE i AP R [I[12]R 2 kit 7

FOREIRAL

41 Pl AN EH

A enp e F T design pattern i (TSR B - FEHAIT R IFFE G RN R
TEE o AR RIS 0 RS R 1 ARG 0 g ) AR SR i
BB IE T LR FI S D A A5 F & T NetBeans ek 2 5 ¢ 0 oR

A2.5¢ F;Fa);}é;'?‘f? k- BAe T o ﬁﬁ%ﬁiw {6 A2 3N 15 o ;}%;}ilL mu?‘%*\ iFe 3
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T e~ B] Javac Hipass § ¢ (4cB] 4-1) & F1E_Javac 0 IR Tree ¥ 2 FTe4 ok it e

T X G et B2 PR RS TR E FHT -

Java
Source code
With annotation

Modified Java

Source code

specialization

JAVAC

Other JAVAC

Bytecode

(*.class) pass

B 4-1: %f#ﬁ:‘ Javac p IR ek i 42 5
#7241 * Annotation Processing Tool (APT[14]) k i& {7 5k it cni® % > R F]4_

Fl 5 APT ehdy (7 81 & 3 annotat}gn 1&’1[‘3’*?1‘!{? b @ ¥ APT #4 {7 chilE 42 > A i g 2
. —éi_ .

e

hd o~ AT AR o BRI iR

f
miﬁ— B >0 pLff 3 R 4e42

"'l-.
B el ;-
\IE T B > I AR U e B
Y g -
= N
e L joor] ] kol K
B =" - 2N

4.2 Frk i Fk

¥t - B30 * Design pattern 3K 35 4858 » Vi F R B 0¥ 2 e 0 pattern &
TRzt > ER E P 2w FrRI a0 FP AP R AL SFEsR I L eg L)
annotation k 4 #% W] pattern - it > ¥+ H — o9 pattern i {7 FFR I o B OR
¢ — B pattern &8 - EHFFRL 32003 28 > FHEHAKC S EAFF R
R PR F e F A KR T - B2k o 82— B pattern — % 2 ¥
MERFIES > B am 3 2affifrBect 2B E L Ft AP L g

BARF R R FEY AL R HRIE - R PGP PR K
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FI* @& RRFFARE DD Z TR A2 LRFEDEY > FEEL A
PE-BE ARSI R FARRY A2 F5I% chdesign pattern £ i 0 K - B R
EY S 2 202 ,1. B P T ) .
PHRGEOGL FTAER AR R o PR RS RP PR T AT
MERFRA T b s ol AL RO RO PSR F LA L Gk

§BY 3 17 0 (] w59 i T design pattern #F 7k iv % o

43 eS8 h s

4.3.1 4kt~

+ £ 41* annotation k % 7 o
£ #2775 ¢ design pattern

4yt o i * annotation

@ClassAnnotation( % %) i T @ClassAnnotation i 4 5 %)
@ClassAnnotation( % %) ip T @MethodorOrFieldAnotation 13, 4

@MethodorOrFieldAnotation( %) erimethod & field (<& 7 fedp T & p

)

¥

341 4y A B gt

¥ % - B annotation ¥ 11 i3 &5t % B A i > F]ptom B 3 annotation i}b#ﬂ T

\\\Xr

HEE SR FP AP e LR Sl I SEk LFE N g Tk R

il

annotation % * *T& A 2 o flcehE H4od 420 LS F T ko A
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FREZ S TS SN TR S T s Iy ¥
i it i LA
ALL: 51 » #r35 ¢t annotation i1 i%
ORIGINAL: 3P A AR e dha i
NAME: dAENEFE L P FAIFE A L
£ $i #* annotation *E - 13 & 0 & F Fdp T
R R e
Ja T AR - R # b kP 0 & 4-3 423N 55 §_— % interface DoorState » i B

interface 7 4F7k i* ePp B & T % ﬁ%i"s i {’

"..
i

s.' [

11

w4 "

L :}F] Z_* interface ] fx

O 00 N O »n B W N =

—_—
N o= O

@State _State
public interface DoorState {

@Declaration

@Declaration

(@Handle
public void Touch (Door door);

public static final DoorState CLOSED =

public static final DoorState OPENED =

import NTU.Annotation. De51gnPattern State Fleld Declaration;
import NTU.Annotation.DesignPattern.State. Method.Handle;
import NTU.Annotation.DesignPattern.State.State _State;

new CLOSED();

new OPENED();

# 4-3: § »|425% 75 DoorState.Java
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@State_State() @State_State

public interface DoorState {
@Declaration
public static DoorState CLOSED = new CLOSED();
@Declaration
public static DoorState OPENED = new OPENED();
@Handle
public void Touch (Door door);

}

@State_State()@Handle() public void Touch (Door door);

@State_State()@Handle(ALL:)

(@State_State()-

@Handle(NAME:Touch)
@State_State()@Declaration() ERR W LG gt o R AL S AT R
JL"-,) P ! \it_:’#
@State_State()@Declaration(AL?&lE N ‘,{.::_
: f oorSt}it”e CI::?_;OSED =new CLOSED();
':“?’ L, at"cfh"\élri;.\ENED — new OPENED();

@State_State()- ,._me Mz’ k5 r

s i :,.. ':'?ﬂp'ﬂ' .r-
.
@Declaration(NAME: CLOSED) | pubhc st-atlé“DooirState CLOSED = new CLOSED();
@State_State()- @Declaratlon g

@Declaration(NAME: OPENED) public static DoorState OPENED = new OPENED();

it P eh < £ 7@ 4 (@State_State()-

@Handle(NAME: OPENED) % F** @State_State()@Handle(NAME: OPENED)

# 4-4: 4 4-3 “DoorState” iy 4p Tingcif ~

N

LEHFEAP ARG Db b L amis LE RN BT it

2

P (S R AE T A BRI AR R AAR P Al 0 g BN ARE (S D

Javac £ Tt & 0 ATV BB '?5 ¥ %ﬁ‘r} PrrRit AR AT A 4 PRIt RN BE T RS

Kl

SR o b E SRBARATIE Y bR A R o R e S e N e T 1A 425
% 46+ 4% 47402 48
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O o0 N N kA WD =

e e e e
A W DO = O

@State_Context
public class Door {
@StateField
private DoorState mDoorState = DoorState. CLOSED;

@Request

public void TouchOnDoor () {
mDoorState. Touch(this);

}

@NoComment

public void setDoorState (DoorState val) {

this.mDoorState = val;

% 4-5.040 f}l]ﬁi;“ﬁ% Door.Java

O 0 N &N W b~ WO =

—_— =
o= O

@State_State

public interface DoorState { -
@Declaration (o= a4 ‘|
public static final DoorState CLQSEﬁT new- CLOSED(),

@Declaration ||
]
public static final DoorState OPENED ne\k/ QPENED()

@Handle

public void Touch (Door door);
@Handle

public void Complete (Door door);

% 4-6: ;pa ] #2.3% #5 DoorState.Java

N N AW

@State_ConcreteState
public class CLOSED implements DoorState {
@Handle
public void Touch (Door door) {
door.setDoorState(DoorState .OPENED);

# 4-7: § 425" 7% CLOSED.Java
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1 @State_ConcreteState
public class OPENED implements DoorState {
@Handle
public void Touch (Door door) {
door.setDoorState(DoorState .CLOSED);

~N N AW DN

% 4-8: #5425 75 OPENED.Java

432 & 4 : Copy

EREEAPALRG s A §L“C0py” + “Delete”fr“Modify-Convert-

To” » & 3 7] 41 v ﬁm@ﬁum»*pm@wg;Hrp%,@%ﬁawaﬁg%ﬁﬁﬁ

" \

Ao e i RN A 4- 2,[ » 40 4-Tdcd 4-8 -

4

|
@4cmy{f@%%wﬂmﬁmﬁ P AENBE F T LE Y v koA

I ;
%€C®yﬁﬁ%%%49“#b5§%%%ﬁ%4w@? p o

gt

s
(%
o
.}4\
iy
a3

Ao gt A enh 5 44 43 10EF0R 4-4 42 o 4 4-10 .44 Copy

7

»

L’I‘J% b o it it “@StateState()@Declaration(ALL:)” ”'“ra‘;] e it B A 4-6 % 3~
6 17 o i&m B~ €47 WI “@State_Context()”~ ,T*u{z’t\ 4-5 ez sl p > “@State_
Context()”’s73%f %] Door shp % ﬁ‘z"g e & 4-11 > R enp F A p 4 Copy #f

IR o

Copy Rikfzit~ it P asef it

% 4-9: ¢ £ “Copy”#: 3¢

Copy @State State()@Declaration(ALL:) @State Context() ;

# 4-10: & £ “Copy”$* ¥
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—_—

@State_Context

2 public class Door {
3 @StateField
4 private DoorState mDoorState = DoorState. CLOSED;
5 @Declaration
6 public static final DoorState CLOSED = new CLOSED();
7 @Declaration
8 public static final DoorState OPENED = new OPENED();
9 @Request
10 public void TouchOnDoor () {
11 mDoorState. Touch(this);
12 }
13 @NoComment
14 public void setDoorState (DoorState val) {
15 this.mDoorState = val; o EEEy o2y
16 | . ._:.1'__.- =r E -.:-.'
B LY
% 4- 11‘« i S %c )13 cﬁ?j* r!‘!-'.Doorjava
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433 & £ : Delete

& % Delete £ - B * W Sl L - BRI L
R e FR] o &4 Delete e st ded 4120 0 f 4§ ddp NA R FHS
fs iFo 4 4-13 £ 4 Delete e i) scit ~ i “@State_Context()@Request()” #7

>

FdteE A 4555 6 ~9 7o B Ak

&

H#-§ J P P “@State_Context()”

e 2 —igu] Door ek % #-€ i3 :x X & 4-14 5 K eni%s I Delete #74 "

¥

Delete  &xift = i

% 4-12: & 4 “Delete” 54

Delete @State Context()@Request() -

34 A- 13/—1%: & “Delete”iv Bl

M=)
(=3
: 6 S

1 @State_Context o ll II iy || ;I
2 public class Door { : ' ;
3 @StateField
4 private DoorState mDoorState = D(l)orState.CLOSED;
5 //method TouchOnDoor is delete.
6 @NoComment
7 public void setDoorState (DoorState val) {
8 this.mDoorState = val;
9 }
10 }

% 4-14: 5 & 4 Delete(% 4-13)i 22 {$ e Door.java
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43.4 &4 : Modify-Convert-To

& £ Modify-Convert-To # — B 2 4F 5 £ b 4 hx N ack 4-15
il b4 % R statement R F o A2 B K LAY Modify g T& s
statement >t e i 5 &% * Convert ip L& B reihstatement $ 5 0 £ 1% To %
7+ statement & @3 @ = ) F o Modify @ * 2 % &2 Delete #f 00 > * > 3p T i3
s E Rl o BRI E ) AR aiEART 0 AP T &JZ method body p
¢ statement > F]¢* Modify 4p T~ # & JF 5 — 1 method » F R|#-€ 25 2xH o
Convert 45 T ih~ 2% 7F 5 — B method ¥ ¢ » @ ¥ gt method & it 53 1 * ~ i 4
itk & iE o A Java ¥ efrd method ek i dr Ak 4-16 0 B ¥ e e 2 A ?K?
AL g R et Xk Adle BBlaT o 4 04-5(@Sute Context) % 8 7

(@StateField) € =¥+ 3| 4-6(@State_State) 3 N7 (@Handle) > i ;T‘.*‘u? A e
= X )

Modify 4xif ~ i+

{

Convert = jZ 4zif < i

% 4-15: &£ “Modify-Convert-To”# 3¢

B B0

this. = i &40;

% 4-16:Java ® 3 JEFGN o
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v vd 3 7 o statement % i£ 3% statement £ jE ik & 2

mDoorState.Touch(this) ; @State_Context()@StateField() . @State State()@Handle()

/* % 4-5 eh% 847 ¥/

this.TouchOnDoor () ; @State_Context()@Request()

FooA-17: gk er el g A gk A

BEARS 2 b RAEAE AT A FEE ) R ARL Y R iE A2 KA

-~

=
J
e
(v
=l
T
st
¥
N
%
ﬂ
?
%
“
S
o
“
ke
g
4~
‘3\
i
Jl:"g'
J
W
3
B
-
N
o

2 2.7 g% OPENED fr#g %) CLO@FIB,??{' ;# Touch ?5‘3 ¥ 14k interface DoorState

SR o T OPEI}IEDIj A5 6)-CL #114 & “@State_Context()
@StateField. @State State()”w :@_ @ %) e %] @Handle
e ik g ) OPENE:_Df * %og; B AL A
ﬁﬁéﬂw@ﬁaﬁ%g? . %%mem#f BEITB
Kot A% 5 s ehR ] Wi .

@State_Context()@StateField().- Interface DoorState 537 /= Touch

@State_State)@Handle(ALL:) Interface DoorState 537 ;= Complete

# %] OPENED fr# % CLOSED 3 ;2 Touch

# %] OPENED & #f % CLOSED &7+ ;2 Touch

A 418 B F st A RS 2 P AR b

#fij\ﬁé\ﬂzﬁ,g?}:»/\ﬁ«'gx%w%_grﬁ—géoggg B %#c % 4-18 ekt
ARG R B & 420 TR S S A iR R gE A o



Foif i o e

TYPEOF: i * Method Invocation ¥ » 5 T3% % #ic
up

INSTANCEOF: i¢ * Method Invocation ¥ » 3p T3% % #c
e it o

F4-19: S Gt el midy AEA S 5 2 i

@State_Context()@StateField().- Interface DoorState 53 /= Touch

@State_State(TYPEOF:)@Handle(ALL:) Interface DoorState 537 ;= Complete

# %] OPENED fr# % CLOSED &3 ;2 Touch

@State_Context()@StateField().- Inl&erfapgl?oorState 7173 2 Touch

@State_State(INSTANCEOF:)@Handle(ALL: \) 1.:'- d Img}fac@bors&m 117 ;% Complete

._'(

i:\F'aJ OPENED # #f 'u] CLOSED ¢ j# Touch
‘" “1'?"#‘ }71 FAl A7)

.

3 ,%_
= - &
% % % & Convert b"'%?:?{ }1\ 8, Modlfy Convert-To #7i B3
'--‘f {r" Qﬁ:& I.'J\'-
FET BV LR A 0 on ARE aﬁ’?‘! statei;rient He- ?,A"TO P B ArB- N s To enp 3 H#-
"'II-J“L-."'.-.:" Sl
R £ R R A R SRR ] L R+ L R

4 5 To #ric dh e efesN N F o

. To ehig * 1 » i 4]* Modify-Convert-To e & & 4 Kp » & 4-21
- 1 Modify-Convert-To 94 & 4 o gL m e fi £ Modify #-§ ip T3S
Door ¥ &1 j# TouchOnDoor > @ #%iz B = % 7 » “mDoorState. Touch(this);” &
# statement #-¢ 7 & Convert *7& R 2 235 F]t 3% statement #- € 4% & 1 =
To *t¥mfEeph o Toeph 7 ¥ i % fif ~ 2o 5 7 B F RN G s A 1k o
fruf A 12 S C<hrit e 2>7e0S g o B B A 4 LT 18 0 47 5] Door #-

§ iBA £ 422 P F o e RIS B b 4 RS o
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Modity @State_Context()@Request(ALL:)

{

Convert @State_Context()@StateField().@State_State(TYPEOF:)@Handle(ALL:) To
"System.out.println("This statement generate from Modify-Convert-To command.");

DoorState newState = new <@State_ConcreteState(NAME:OPENED)>;

"

}
# 4-21 : Modify-Convert-To ¢ 4 & A

1 @State_Context
2 public class Door {
3 (@StateField
4 private DoorState mDoorState = DoorState. CLOSED;
5 @Request
6 public void TouchOnDoor () { 4 ; 4 -..‘.n-_-
; ‘ ] : e
8 System.out. prmtln("Thls statement generate from Modl%y-Convert To command.")
9 DoorState newState = OPEI\III'«:I’;.:'Hl |

oorState newState = new 0); Ok ] |
10 } J'Ii |I lﬂ
. l+ H
12 @NoComment
13 public void setDoorState (DoorState val) {
14 this.mDoorState = val;
15 }
16 }

% 4-22 : Modify-Convert-To ¢ 4 A(# 4-21)i # {4 #h Door.java

wt-BeEs Y o To E* 7 F% java N BERF~ENF 0 £ 4
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Modify @State_Context()@Request(ALL:)

{

Convert @State_Context()@StateField().@State_State(TYPEOF:)@Handle(ALL:) To
"if(<@State_Context(ORIGINAL:)@StateField(ORIGINAL:)> instanceof <@State ConcreteState(IFLIST:ALL:)>)

DoorState newState = new <@State_ConcreteState(CORRESPONDING:)> ;
"(IFLIST:)

# 4-23 : Modify-Convert-To ¢ 4 4| B

To thé £ ¥

IFLIST: #-if statement P} 7 195 7 & A
A R Rt oo
IFLIST &35 '? &
EIY:

if(<@State_ConcreteState(NAME:CLOSED)>)

R '__$ystem.out.println(“user edit statement”)

'f(?@-g'-_tat_e_ConcreteState(N AME:OPENED)>)
h e, .
System.out.println(“user edit statel&ht”),

if(<@State_ ConcreteState(IFLlST'NAME'OP

System.out.println(“user edit statemm;?)'- J' Systgm out.println(“user edit statement”);

P S
Kelse yﬂ@@State ConcreteState(NAME:CLOSED)>)
k]

d System.out.prmtln( user edit statement”)

i s
et T '.‘:\:"‘_._'lq_ﬁ-‘u -
if(<@State_ConcreteState(IFLIST:ALL:)>) s if(<@State_ConcreteState(NAME: CLOSED)>)

System.out.println(“user edit statement”); System.out.println(“user edit statement”);

else if(<@State_ConcreteStatea(NAME: OPENED)>)

System.out.println(“user edit statement™)

+

% 4-24:To it * thb £ fdk

& : i Ap
J& e if statement s 4 — B & F 4dcift ~ i Sfoed Lo BRAR T Ui %&2 e 1% & e
)‘?ﬁ :&% ¥ ook

To Z_Convert eph 7 endik 3 > To &0

if statement > {2 if (A F F A A ML F IEE G TR > TRIGIE iR T X
n

7 ¢ Convert *7dp €™ 2 ¥ 5 %740 M >
Flut A PATH G To pF st 1 Sli(£ 4-25) 0 d B4 B SlehiR Y 0 & 423

shdp £ ¢ c<@State_Context(ORIGINAL:)>> #-¢ # Convert 4 ¥ sh@State_Context()
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mOE AT ij‘ug MR T oo 4 423 ehép 4 ¢ ch<@State_ConcreteState-

(CORRESPONDING:)>#-¢ §2 if if i* ¢ <@State ConcreteState()>p % 4p 6 > if
ig 4 ¢ h<@State_ConcreteState()> ¢ 1345 & & e 2 #cg £ 117 b ehp F o Fp
<@State_ConcreteState(CORRESPONDING:)> ¢ % #-§ FIEF &8 % v o (T 4

4-23 3 Modify-Convert-To chfg 3% » 55 %] Door (hph 7% #-¢ % = & 4-26 > &k

4 H_To p Forggdgm = o

ORIGINAL: B {8 27 Convert 4z

CORRESPONDING: P~ @ IFLIST #7i& * ehgcif ~ 2

#4250 o iﬁ;ﬁ”)}o{f\ IGEES 3

1 @State_Context y "-,":'1';__ = ; ;:-

2 public class Door { _‘* 5 /\ !
3 @StateField : v . \=> 8
4 private DoorState mblobr m LOSED;
5 @Request "'"”?’ \g

6 public void TouchOnDﬁol{@\ i .

7 if(  mDoorState 1nstanceof CLOSED) {-.

8 DoorState newState ~ new CLOSED(),

9 telse if( mDoorState  instanceof OPENED ) {
10 DoorState newState = new OPENED ();

11 }

12 }

13 @NoComment

14 public void setDoorState (DoorState val) {

15 this.mDoorState = val;

16 }

17 }

% 4-26 : Modify-Convert-To # 4 B(% 4-23)12 ¢z {$ < Door.java
# 427 # B (s - B Modify-Convert-To 4= &) & 4 » iz & & 2 Tohp 3 ¢ o
Er S L REBLE AR £ 428 FF UEY G £ oo £ 4-27 eh “Modify-
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£A

Convert-To” e &) ¢ £ B &+ #- Convert #fig Teh™ 2 @ % & 4y L™ 2 e 4g
(method body) % ° ‘G4 4-27 ché £ JdRie 0 % 429 R IA E To p %

srigdedm X 0 &4 Inline ac S48 2 4B S L RS S o

Modify @State Context()@Request(ALL:)

{

Convert @State_Context()@StateField().@State_State(TYPEOF:)@Handle(ALL:) To
"<[Inline @State_ConcreteState(NAME: CLOSED)@Handle(ORIGINAL:)> "

# 4-27 : Modify-Convert-To ¢ 4 =& C

RS TR

Inline = /% kit = i+ ip Teh- B2 E A2 32 ohd i (method body)
1 @State_Context : —
2 public class Door { _':'! :
3 @StateField :‘
4 private DoorState mDox rSN't:at ‘ y

5 @Request ; , =, B

6 public void TouchOnDoor () { . ":3:-'iz'-i-'-“l;'-"-":-"'ﬂ.'fjr

7 Door inlineldoor = this;

8 {

9 inlineldoor.setDoorState(DoorState .OPENED);
10 }

11 }

12 @NoComment

13 public void setDoorState (DoorState val) {

14 this.mDoorState = val;

15 }

16 }

% 4-29 : Modify-Convert-To # 4 C(% 4-27)# % {s & Door.java
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4.4 FFFRiL AR

A

REBEFEAPRAL 6L ARFREEY Y R EORIL U E F L AR AR
FRBE (T s PRI AR KA 4297 A TR E G e BAEA (R 28 )

BN

4 W] -E_: analysis code ~ command parser ~ query generate f= query commit °

Specialized
Java I
Source code Java
With annotation Source code

Java
Source code
Sector

Specialization
Command

Command N:Jl'malmiid
Parser |:: > Comman

Bl 42 - FFK i AR )

4.4.1 Analysis Code

BT B ARS > A PR R4 AR SN A5 3R (7 4 B ehds 18 12 file~ class ~ field ~ method

£ an

A ehikdgy o 30 a2 2 (L AL annotation X F) ks i DN F 0 2

—N

[

NP TEREAFRPEFT - FARUCZSEENBEHREI L BRI F

BLEISAL D PR GP hEAtAE 2 RASARN B R 51 0 0 T P enBe

=

I

S

A BT U REMRE RSB S o RIS N R A R T o Ak
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S s . P > >3 =Xl
it A2 B ¢ - analysis code € A2 2 Java source code section £ F8 - 3% ok
oL oo B v - o2 _\
1R 5IAr@ 430 M F R B RN o

L DoorState.java LCLOSED,_java L OPENED.java L Door.java

L @State_State(DoorState) @State_ConcreteState(CLOSED) @State_ConcreteState(OPENED) @State_Context(Door)
@Declaration(CLOSED) \__@Handle('l'cuch) [__@Handle('l‘ouch) @SlateField(mDoorstate)
@Declaration(OPENED) @Requesl(TouchOnDoor)
@Handle(Touch) @NoCommenl(setDoorState

@Handle(Complete)

Bl 4-3 :annotaion & ¥ i ’f]im;? 51 % B

4.4.2 Command Parser

)
N
>

L

%7? .annotatlon foddic» T % 3

ot m

FERPPBINEE

IR .
R Ty ey ] :."‘- o

#H Fded 4-30 0 F B~ chifze ’%?.i@ﬁﬂ;ufij; N o REE A B A n o

HFhed 4310 A HiBARY R BB LN F E- FET ek 43297 o

Tt G parser HEBAL 0 M 4§ 4R & Ak o 2 el R A B e o

x
‘A ’
+
’\11
#®
w
Y

@annotation( % 3k) @annotation(NAME: & & = £ %)
@annotation(NAME: ~ i¢ A, @annotation(~ * A)
~EB , ..) @annotation( = ¢ B)

% 430 AR EARAGE A chf e




@State State(DoorState)@Declaration(ALL:) | @State State(DoorState)@Declaration(CLOSED)

@State_State(DoorState)@Declaration(OPENED)

Fo 431 hzit A el e 4 B

Jakehife 4

Copy @State_State(DoorState)@Declaration(ALL:) @State_Context() ;

BT e L

Copy @State_State(DoorState)@Declaration(CLOSED) @State_Context() ;

Copy @State_State(DoorState)@Declaration(OPENED) @State Context() ;

% 432 it it e Blend £ g

"F‘L,utrﬁﬂv,‘\?r Eﬁii\f“ﬂg-ﬁ"’ R VR S
'J“"I‘ =

FICHEH BN F o 8@ 4 2 query e query ¥ - BHFF B il ) f i~

=

T,
I
—=\
>
o
A
‘1,\»‘<

E o v P F R Gy WORHEFAF R HF 84~ o & £ Copy fr Delete ¥
BB 4 fop ﬁz BokiE T & 4 gk o Modify-Convert-To 7 query (p 3 ¥

MAvd 43307 2 & 0 FRANFR O BB R AMNZE R REONF o
ERS G R queryy AT e G BrtehiF L B A A - Sy

T - BARR B (T query eEY {7 o

modifySector modifyPosition modifyLength modifyContent

% 4-33 :Modify-Convert-To 7 query F 8 4 7 /%
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4.4.4 Query Executer

Hi~F% .Fs;xz_ggf4,ga+ ,mfibl‘zedz 25

Pz \’: ﬂ =3

reph FETE ."lé”iﬁi‘%%fﬁ LAER &L

N
e
\m
)@4
:t
4@;
i
,:,;
oo
%
e

H Fehquery 54 R 0 2% query b i o

Query f it {FeriEfeg § LIl BRI > APkt LARG S
4 Copy frér 4 Delete e query » Bdoéd 4 %35 o A
&SR AF Bl (7 8 2 o & Modify-Convert-To £ query % ffe
PR 3¢ = query P A IB P DI % 0 4P query b ehig s it

% & 1 Modify-Convert-To ¢ query £% {4 - 7

s 44 2

2 isehquery & LSBT R K | sefE R E S R A BE g o
_.-'_"-,.!. __'T_r_ \I '.
| == ||
|| r'-‘_:"' Ii
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.
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BEFZFoAPAL ol UMLK 2 2 4 java source code k i § design
pattern F3 > ¥z F > AP {]* design pattern F Ik H| ¥ & B & 2 o0 design
F R ABER L o hig- FAPHE

»
3)

pattern % ¢ > ¥ 4|* annotation 4t
FOUML K3 PR 2 frdE B 18 e g & 7R 1L (8 e 38 7% » R B 7 #F State ~
Strategy f= TemplateMethod = B pattern i& {7 47K it (£ % > £ ¥ 1L o {8 o B 3
47 bytecode 4% % [ HFiE o AP 4t en Pattern & GOF eha 7@ &G

Behavior Pattern » %% 4% ;% 5 51 * >+[15] 4v[16] > % Builder Pattern = & 1

\\\?{r

specialization = ;2 ¥ 12 %4 [17] »

5.1 #ki 2%

! f b
\

B State Pattern ; [ ]

o\

State pattern 7342 3% § )3 #245[16]:a% f;—.”t _f‘odzinoz.carouselZ” o AT 0
Frrr i Lok FK State ehy 2 (@Stéte_State@De;laration);ff;? %] ¥ @State_Context £
poE P T E-@Context ¥ W F P e@Request <2 iR T 2 i o d-eF pd(@Handle
3 if gt S 0 ZETRE e R VR B State chde 2 0 @ if PR R R
At E N F o hip BT o APEE J‘H”'J",‘TT @State_State & T =h@Decla-
ration » i3 # & @ConcreteState s@Handle p 7 o

% pattern (P UML K35+ ™ 43 B] 5-10 AR H UML & 2 A2 3848 0 3R
# F state pattern s 7 o FEB S RN BT LA S-1 APKEAE Y £ 52 ahp F
T Frritindg £ o SBHFFRT AR BRJRi8 7 11T - BHEARN S eV (£
5-3)

SRR AP Y A 2 ket e e e 2R &
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State tHlic® 7 5 R T B A 7

R
G REEIR € P~ 0 A #2375 % W] @ConcreteState (i@Handle p % 0 R EE 7

2

o oenecd o

F o3 ket s @ 4 W @State_Context

ElDoor
Attributes
Operations =1 OPENED
public void TouchOnDoor( ) {PatternOperation=request} Attributes
public void SetDoorState( ) {PatternOperation=NoComment}
Operations
mDoorState . Operations Redefined From DoorState
,
. public void Complete( ) {PatternOperation=handle}
’
{o DoorState . public void Touch( ) {PatternOperation=handle}
’
Attributes /
public DoorState CLOSED = 0 {PatternOperation=Declaration}
public DoorState OPENED = 0 {PatternOperation=Declaration}
N [E]cLOSED
Qperations %,
public void Complete( ) {PatternOperation=handle} AN Allributes
public void Touch( ) {PatternOperation=handle} AN Operations
Operations Redefined From DoorState
public void Complete( ) {PatternOperation=handle}
public void Touch( ) {PatternOperation=handle}

| v N
£ @tat@tern UML diagram
& - s || A
f "_..l | e \ J il il -
_ Context

O 00 N & W B~ W N =

e e e
A W DO = O

@State_Context
public class Door {
@StateField
private DoorState mDoorState = DoorState. CLOSED;

@Request

public void TouchOnDoor () {
mDoorState. Touch(this);

H

@Useless

public void setDoorState (DoorState val) {

this.mDoorState = val;
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State

1 @State_State
2 public interface DoorState {
3 @Declaration
4 public static final DoorState CLOSED = new CLOSED();
5
6 @Declaration
7 public static final DoorState OPENED = new OPENED();
8
9 @Handle
10 public void Touch (Door door);
11 @Handle
12 public void Complete (Door door);
13 }
1 @State_ConcreteState
2 public class CLOSED implements DoorState {"n-_-
3 @Handle : ) 3
4 public void Touch (Dbof &oor) {:f:; ) f{:\'!
5 door.setDoorSt_ate(OPENEDl; ;J'ET,,‘,: || i
6 ! | Ao\
= ||
7 ! ..h l'll-.}.
1 @State_ConcreteState o e v
2 public class OPENED implements DoofState {
3 @Handle
4 public void Touch (Door door) {
5 door.setDoorState(CLOSED);
6 }
7 }

#. 5-1: state pattern #7952 ;% 7§
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Copy @State_State()@Declaration(ALL:) @State_Context();

Modify @State_Context()@Request(ALL:)

{

Convert @State_Context()@StateField().@State_State(TYPEOF:)@Handle(ALL:) To

"if( <@State_Context(ORIGINAL:)@StateField(ORIGINAL:)> instanceof <@State_ConcreteState(IFLIST:ALL:)>) {

<Inline @State_Context(ORIGINAL:)@StateField(ORIGINAL:).@State_ConcreteState(CORRESPONDING:)@Handle(ORIGINAL:)>

}"(IFLIST:)
I8
% 5-2: #F7R1v state pattern @ ¥ fhép £
1 @State_Context
2 public class Door {
3 @StateField
4 private DoorState mDoorState = DoorState. CLOSED;
5 @Declaration
6 public static final DoorState CLOSED = new CLOSED();
7 @Declaration 4 = = T EN
8 public static final DoorState OP].E/NE\],) 7 ?,QYY OPEN_E;D();
9 @Request [ ia= .:',i ) ':
10 public void TouchOnDoor () | "; . i| :
11 if(  mDoorState inf_t.anc ollf Cf:OSEP) Y.
12 this.setDoorState(OPE.NED); ; '~
13 telse if( mDoorState. ins:tanééof . OPENED) {
14 this.setDoorState(CLOSED);
15 }
16 }
17 @Useless
18 public void setDoorState (DoorState val) {
19 this.mDoorState = val;
20 }
21 }

% 5-3:# 7k 1% state pattern & £ Door.java (@State_Context)
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B Strategy Pattern

Strategy Pattern e 422 State Pattern 47 iz » F]gt #F5x it e1= 2 ¥ 10 4e e State
552, J

e i » #-@contextlnterface ## v Strategy 1 * if i& {7 i 22 o A=t chfFsR it = b

R IR State 51k A PRER I S L YRR 4 g

@StrategyMethod =384 - % headfirst £ strategy # 5|7 > 4c > 7 @@ * simulate

strategy ¥R 4 > F] L strategy = ;* cowf el d — i reference $ 4] 0 AP S B feE

v @StrategyMethod ©

Strategy pattern <7 UML % 3+% ™ %4 B 52 HEB S m e L4 55

AEE R L 5.4 e F 0T L ALY strategy pattern eé £ o £ S HE IR Y AL AR

50 T LR R - AL 1 rﬁﬁi;\fﬁ%(z\ 5- 6?:’-{\ 5-7)

—N

= m" ;;« g - i\ nf“ 5l » @Strategy User hp 7 7|

@Strategy Context § ¢ ° F 574 ggﬂg # ;%@Strafegy User eR32Rix N &

|
| M= J)

?,}\Jljra ’ F 9 ;_—‘-r]— _F)\ = / mf_% o

FaE B4 -

§

» Bl ¥

M3 H P R & o fclass Hg

Operations Redefined From FlyBehavior
public void fly( ) {PatternOperation=StrategyMethod]}

<<interface>>
=]Duck }@ FlyBehavior
FlyBehavi
{PatternClass=Strategy_User} g% Attributes
Attributes Operations
Operations public void fly( ) {PatternOperation=_StrategyMethod}
public void performFly( ) {PatternOperation=CallStrategy} 7 A
[
public void setFlyBehavior( FlyBehavior val ) .’ :
s ]
’ 1
d ’ !
K 1
: '
mallar [E FlyNoway |
'
Attributes l'
Operations |r
]
Ll
1
]
I
i

E1 FlyByRocket
Attributes

[= DuckSimulate
Attributes

Operations

Operations Redefined From FlyBehavior
public void fly( ) {PatternOperation=StrategyMethod}

Operations
public void contextinterface( )

Bl 5-2: &3+ = = strategy pattern UML diagram
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Modify @Strategy Context()@contextInterface(ALL:)

{

Convert @Strategy Context()@Strategy User Reference(ALL:).@Strategy User(TYPEOF:)@CallStrategy () To
"<@Strategy Context@Strategy User Reference(ORIGINAL:)>.
<@Strategy_User(NAME:Duck)@Strategy Reference()>.<@Strategy Strategy()@StrategyMethod()>

}s
Modity @Strategy Context()@contextInterface(ALL:)
{

Convert @Strategy Context()@Strategy User Reference(ALL:).@Strategy User(TYPEOF:) @Set_Strategy () To
"<@Strategy Context@Strategy User Reference(ORIGINAL:)>.
<@Strategy User(NAME:Duck)@Strategy Reference()> = new FlyByRocket();

}s

Delete @Strategy User()@Set_Strategy() ;

Delete @Strategy User()@CallStrategy() ; ‘ ".-_-

% 5-4: iF7RIY strategy pattefn ik g L

VAR

=5 ||
ey || T

1 @Strategy Strategy £ t | ]I i I &

2 public interface FlyBehavior { W

3 @StrategyMethod

4 public void fly();

5 }

1 @Strategy ConcreteStrategy

2 public class FlyByRocket implements FlyBehavior {

3 @StrategyMethod

4 public void fly() {

5 System.out.println("I'm flying with a rocket"); }

6 }

1 @Strategy ConcreteStrategy

2 public class FlyNoWay implements FlyBehavior {

3 @StrategyMethod

4 public void fly() {System.out.printin("I can't fly");}

5 }
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Strategy User

O o0 N N n kA WD =

e e e e e
[V I NS S =)

@Strategy User
public class Duck {

@Strategy Reference

FlyBehavior flyBehavior;

public Duck() {}

@Set_Strategy

public void setFlyBehavior(FlyBehavior fb) {
flyBehavior = fb;

}

@CallStrategy

public void performFly() {
flyBehavior.fly();

~ Context

O 00 N O W»n b W N =

—_—
- O

@Strategy_Context y :”_‘\. ‘:\!
public class DuckSimulate {» | _..3-':.: l
@Strategy User Reference _ |I|(
public Duck mallard = new DuclkModel() ll k J s
@contextInterface ;
public void contextInterface2 () { ;
mallard.performFly();
mallard.setFlyBehavior(new FlyByRocket());

mallard.performFly();
}

#. 5-5: Strategy pattern e5% ;% 75
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@Strategy Context
public class DuckSimulate {
@Strategy User Reference
public Duck mallard = new DuckModel();
@contextInterface
public void contextInterface () {
mallard.flyBehavior.fly();
mallard.flyBehavior = new FlyByRocket();
mallard.flyBehavior.fly();

}

O o0 9 N W bk W

—_—
- O
-

% 5-6: Frx i {8 & DuckSimulate.java (@Strategy Context)

1 @Strategy User
public class Duck {

@Strategy Reference
FlyBehavior flyBehaviory

-’”-"\. o~
I

public Duck() {} M=
; || 1

-

l,r:;

N N v AW

# 5-71 FFRE fél‘ gl Duck.Jayar (@Strategy User)

B TemplateMethod Pattern
i TemplateMethod 773k 3+ > Context =¥ v @AbstractClass h@templateMethod
iz Ed - @ FE e Eet i SR %’ggl @ConcreteClass & $iEim & 7 F o

PP - @templateMethod F ¢ rE et 2 x k2w if endkif o 51~

-

ML F AR

\\
g

override £33 2 -7 M- 3 Ao BRDOB PR E G L NiRREE L o

TemplateMethod pattern 57 UML % 3+ ¥ 2 3 B] 5-30 3£ 8 (8 28 B7 L 4
5-95 A iEE* £ 5-9 ehp FiF L # 7k TemplateMethod pattern ehép 4 o £ (S 4+

PR RIR TS 0 T L E R - BRI RN AE (R 5-10)
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£ caffeineBeverage

Attributes

Operations
public void prepareRecipe( )
public void brew( )
public void addCondiments( )
public void pourlnCup( ) {PatternOperation=generalOperation}
public void boilWater( ) {PatternOperation=generalOperation}

P I~

=] Coffee ElTea
Attributes Attributes
Operations Operations

public void brew( ) public void brew( )

public void addCondiments( ) public void addCondiments( )

Bl 5-3: %3 = = 7 TemplateMethod pattern UML diagram

P Fam

- S -
Modify @TemplateMethodﬁAbstractClass()@templateMethO‘d(.ﬁ.: _.'i:;"l !.
{ L=
B

: .
Convert @TemplateMethod_AbstractClass()@genetalOperation(ALL:) To
’ | i

"<inline @TemplateMethodiAbstractClas.s'"((jR_IGINAL:)@generL10.P_erati6n(ORIGINAL:)>"

}
Modify @TemplateMethodﬁAbstractClass()@templateMetho.d()
{
Convert @TemplateMethod AbstractClass()@primitiveOperation (ALL:) To
"if( this instanceof <@TemplateMethod ConcreteClass(IFLIST:ALL:)>) {\n
<inline @TemplateMethod ConcreteClass(CORRESPONDING:)@primitiveOperation] (ORIGINAL:)>
}"(IFLIST:)
}

Delete @TemplateMethod AbstractClass()@primitiveOperation(ALL:)

# 5-8: #Frk it TemplateMethod pattern i¢ * cé £
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TemplateMethod

1 @TemplateMethod AbstractClass

2 public abstract class CaffeineBeverage {

3 @templateMethod

4 public final void prepareRecipe() {

5 boilWater();

6 brew();

7 pourlnCup();

8 addCondiments();

9 }

10 @primitiveOperation

11 public abstract void brew ();

12 @primitiveOperation

13 public abstract void addCondiments ();

14

15 public void pourInCup() { A

16 System.out.println(".1301£ring into cup");

17 3 iy "y f’:*.;
(Na=sL) |

18 public void boil Water()«{ | ?—; i :|

19 System.out.println('.'Boiliné TNateg_g?; \

20 } [I '|| ¥y

1 ) W ;

1 @TemplateMethod ConcreteClass

2 public class Tea extends CaffeineBeverage {

3 @primitiveOperation

4 public void brew () {

5 System.out.println("Steeping the tea");

6 }

7 @primitiveOperation

8 public void addCondiments () {

9 System.out.println("Adding Lemon");

10 }

11 }

1 @TemplateMethod ConcreteClass

2 public class Coffee extends CaffeineBeverage {

3 @primitiveOperation

4 public void brew () {
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5 System.out.println("Dripping Coffee through filter");
6 }
7 @primitiveOperation
8 public void addCondiments () {
9 System.out.println("Adding Sugar and Milk");
10 }
11 }
#. 5-9 : TemplateMethod Pattern 4% 3% 75§
1 @TemplateMethod AbstractClass
2 public abstract class CaffeineBeverage {
3 @templateMethod
4 public final void prepareRecipe() {
5 System.out.println("Boiling water™);
6 - T =
7 if (this instanceof! Cgffeé) :
8 System.out:priﬂiln("Dﬁgiifg ?éf‘fce thr(;"ug',h filter");
9 else if (this instanceof Tea) | :}..F; Ii i
10 System.out.println("S#Fpinﬁ_ihe 'de!la");
11 “[; || :
12 System.out.println("Pouring into gupf')_; 3
13
14 if (this instanceof Coffee) {
15 System.out.println("Adding Sugar and Milk");
16 } else if (this instanceof Tea) {
17 System.out.println("Adding Lemon");
18 }
19 }
20 public void pourInCup() {
21 System.out.println("Pouring into cup");
22 '
23 public void boilWater() {
24 System.out.println("Boiling water");
25 }
26 }

% 5-10: #7k i {2 e CaffeineBeverage.java (@TemplateMethod abstract)
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