o r-{\ =] r_“‘. 1 s [ Y o o
ﬂ?ﬁwmullﬂiﬂﬁﬂl@&wE)“H'Jgﬂuﬂ"l‘if‘]ﬂﬂcliﬂiﬁiﬂﬂET]?‘iiUﬂ'l‘H?‘ﬂ'lTl

HIaNAZIW Y1aan

(=3 = ¢ ol o f = =] as o w o
el uviisvesmsanmmuwdngasiSyaimnssumansumiiadia
- = <
MUNIBIAINTINRDNNNADS
oy e =% =~
umInendamalulaggins

Hn1s@nun 2555



DEVELOPMENT OF TOOL FOR JAVA CODE

RECOVERY

Somka-ne Balla

A Thesis Submitted in Partial Fulfillment of the Requirements for the
Degree of Master of Engineering in Computer Engineering

Suranaree University of Technology

Academic Year 2012



ar A A Ay oren ¢ &9 o a
ﬂ’l'iwmu'l!ﬂﬁﬂﬂuﬂswecﬁ?ﬂclﬂﬂ1§ﬂﬂucﬂ@5ﬁiﬂﬂﬂ1ﬁ§ﬂﬂ1ﬂ1i}'}?1

Qacy

= o LY = ¢ w4 a 1 :
wn1Imesuma Ty ladgsun eydd imininedinusatuilitudiunilawesmsfinm

&

sunangasdIyguminga

AMENIIUMIAaUINGTINUT

Mot s

4 =1
(57. A5.NRRAPA 1NATzan)

U52HIUNTINMS

= a a oo o
(. ﬂ‘i.‘%"lﬂﬂﬂ“ﬂﬂ UHANFUINIRU)

o't iy o <,
NITUNTI (‘E]Tﬂ'l‘itmlﬁﬂ%l"nmnuwuﬁ)

!.
(wet. a3.nz9 el

AIIUNTT

Qm %B"eﬂmoa\/ W“L

° o o o,
(¢, A5.3AY ANLTIUeA) (3%, .9, A3.NUATST FiHldszemi)

39905 ATSUAMIEIMING amuAgninINIrnssusaas



@ A At 3y o ¥ o w
WIS 11an7 ﬂ'l?Wﬁllu'H,ﬂ'i'f]\'ilff’]iw'E]"])"JE!ELuﬂ‘lﬁfgﬂu“ﬁﬂiﬁiﬂﬂﬁ‘lﬂﬁﬁﬂTH’l
211 (DEVELOPMENT OF TOOL FOR JAVA CODE RECOVERY)

o o

i o o = a ar = g
819139M1 /501 : faeeneas1oisd as Ry ledie wimsundSand, s4 nih,
o - [ IS S 1
1191 Java)  dumwiffienhunlFlumsifoulysunsudaiagiiuediann
& I Ao v @ = A w ' o oy e
tiesnnarluayiliguasiaaduayumsien lsunsudsiageonauysaluaziden
&5 ooy -] 3’; <1 -3
Aofl virtual machine JussvuilFidnsnasuny hliGoudions sdrmusaihl 1o
o £ o o 19 4 4 2 it o
lannnlaglidosiimsasylndlnd ildazaaniei i1 dlussdnsidefauainasdu
=4 g LV -{ s o a ar =) o 1 ’ ﬁ'
wanguny dnnanmduiiuiidonlumsnih s TunswannszuunSeserauianie umilo
o s ¥ o @ A ¢ ; g
aremsnannszuunseved iy suiluiezdesiinud lvdeyaneweialanioonss
A _q y o A w A e 0 Yr W ® g og Yo
weldszuiamnsaminuarinuiiasemsnienauanydsensvesdiditeiiine
1 w o o e =
Tymumzanuganlumssamstuaeialdadlinisfoundag
v ¥ qwd”d-yéﬁ w Ay A Wt ¢ 5o
At luanddsiivajahnioAnymazsiannissfiafesiglumsgausesalda
A o o o o 4 ¥ e = =} ooy
mviehldnssuaunislunistemsiuseia ldanlimsilasuadidszFniamw
2 2 ao An Yo @ A oA A P ¢ sy A4 a
wny aATel ldhmsieuniesademelumsiiuweialna lnamiaslioaunsnih
' o o o { ©
muffeuieumanumnasuesyeid ldatazmimsAfuaesalaai laviinisaSoudion

Taeldia5eile

A A e

= = =y 4 Y -
AUV AIAINTTUADUNAUADS meilevorndnyt O Y e

Amsdnun 2555 aeileten1inlinm A7V L. AN A




SOMKA-NE BALLA : DEVELOPMENT OF TOOL FOR JAVA CODE
RECOVERY. THESIS ADVISOR : ASST. PROF. PICHAYOTAI

MAHATHANAPIWAT, Ph.D., 84 PP.

JAVA CODE/ DIFFERENCING ALGORITHM/ ABSTRACT SYNTAX TREE

The Java language (JAVA) is commonly used in object-oriented programming
because it is the language that supports object-oriented programming features and it
has a virtual machines for many operating systems. A single application can be used
anywhere without the need to recompile making it convenient when used with a
variety of hardware assortment. Java is also popular for application development or
system software. Because the system or software may be changed frequently so the
source code must be changed so that the system can meet the requirement of the
employer. The problems and difficulties in dealing with the Java source code is
challenging.

Therefore, this rescarch focuses on the study and development of tool to aid in
the recovery process in the Java source code and makes Java source code change
management more effective. The research has developed a tool to assist in the

recovery of source code by comparison the difference of the source code.
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2.3 Software Configuration Management (SCM)
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- Version control
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2.4 Version Control System
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2.5 Syntax Tree Matching

Abstract Syntax Tree ED) Syntax tree Lﬂﬂﬂliléﬁﬂﬂﬂiﬂﬁ%’twm source code lUUFRY
s lugtunnvesInssadiudu bl TasluudazTvuaveddnseafedu vz sswdoyadien
94 source code 1 11 Fosutls, szanvosians fudu lumsszmIasead1eves AST 1
Sulurdeslfintesfiodisdins i Tnseaiie Feazuandadu ) lusas il dmed gy

OCaml framework FIMSUNIYIY, ASTParser ¥350 ANTLR §1%5um1#191 dludy

: Ll ot BlgB [ g DR W
ectorTest.Java (AST Level 5). Creationtime: 150 ms. Size: 291-Jodes, 33812 bytes (AST nodes only),. .
= PACKAGE Show AST of active edior

# ParskageDaciyation 9, 32}
1 IMPORTS (2)
= TYPES {1)
e Typebieciarstion [, 150E]
i IARDOC
) MODIFIERS {13
;- INTERFACE: false’
=i MAME
Zi-ShopleName {171, 10]
i+ > type binding: junit.samples. VectorTest
IDERTIFIER; Vectoriest'
TYPE_PARAMETERS (0)
= SUPERCLASS TYPE
= smpleType [, #]
% > type bindng: juni.framewotk. TestCase:
# NANE
- SUPER_INTERFACE_TYPES {0)
i BUDY_DECLARATIONS (11)
W cetmnargs (1)
B s nogapiter preblome (4}

311 2.6 A1081¢ Abstract Syntax Tree fiet$19TA8 ASTParser Y94A1H19171
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Syntax Tree Matching 1umaiialun1snioisuvossaanas laons 19 Syntax Tree 17
1 ¥
Falumsinsrzdanuendavesmaznesvu Taematiafvzedvanuduusszuinalvua
1 = P = s < & I3 o 3’; % s A s :i ¥ Y
e lumsinsied Fdlumsimsigdmne i tuvesreddiniuee 148ansS uhuand iy
& as = o ! a ' . . .
Tunmsnnieivu lasdanesiuiilunilend18un Tree Edit Distance, Bottom-up Maximum
. . I~
Common Subtree Isomorphism, Top-down Maximum Common Subtree Isomorphism, LCS Lﬂuﬁu
2.5.1 Eclipse Abstract Syntax Tree(AST)
&J < as q
Eclipse Abstract Syntax Tree ABNTOUITUTN HI1U(base framework) T113 LGRS
494 Eclipse IDE #959110107108131350 14T Refactoring, Quick fix #a% Quick Assist. 1ag
. LY k4 gt 9 ] £y
Eclipse Abstract Syntax Tree 3zdag1uvvveszaia idanuanidedlugduunvesiasiada
3 ]
#1111 (Trec) (Thomas  Kuhn  4ag Olivier Thoman, 2006) Tasgauuudu litazifivaiy
oA A = o @ = o ]
azadnanazanNdurete lumsInnziieemsl funlteu T sunsuivinnd lugduyy
W04 text-based
g 5 = 'y .
Abstract Syntax Tree tHunuImatumsdidssoialdnuseniu19121904 Eclipse
] 3 I 1
IDE Tasnnquinideszeglugiunuveslnunves AST Tasudaz Inunszilunaiadeuves
ASTNode Tntlunniamiatosved ASTNode 9235YaI4153NDUAINY04 Java Programming
Language #388199% 1¥UAv0In15U 52 AT on(MehtodDeclaration), A15Usemasauys
. , . iy o
(VariableDeclarationFragment), M3szyfntazous Tavaaraues AST Aneadosazogluusining

org.eclipse.jdt.core.dom (Thomas Kuhn I18% Olivier Thoman, 2006)
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] ._
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2
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31U 2.7 PumeunslnaaeaTysunsuf1d Edlipse AST



18

= o & o . 3 ]
N30 2.7 1Wumsueaeiunouvedn1siueT Eolipse Abstract Syntax Tree 1114
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1w TagvuasumsiinuazGuninmsiudises o dadundy viniuiinsdeseialda
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Auntiullhinisnszareinnilasnisldaara ASTParser Tnotunounsidaunata ASTParser
Y = EY: o o =3 o g w o 3 T
wideFuwluiadedaly ndswinimsnszaeiinnluds sadwiilfnnmsnssnsezedlugl
3 1
YD Abstract Syntax Tree TUAISIANIIAL Abstract Syntax Tree WUMINADIn13Aeunas
Tassadeannsahla 2 33 Ao msudleludmuod Abstract Syntax Tree TAonse wioziIns
T [ 3

i laTag 14115 TnnoafiuendraningaTus Inneatiszmunsnniugulddas instance 109

ASTWriter ane ifloyinsud lundodfufouluaiumes Abstract Syntax Tree 4§72 MIARBDIATS

Wnsvufindiuing lvasldwefa TdnmmsniuinmsGeuudasTaens 19 instance 104
TextEdit nata lumstuinas e o lda

2.5.2 ASTParser
g o @ o o y
ASTParser 1uamadmiummsnsznetinainyinynieadns abstract syntax
tree {(IBM Corporation and other, 2000) 1Ay ASTParser FUNBANININAANEG Object 1aglunns
34
A1z91eTwalezABIY M3 clement Y09 ASTParser 1908A150%19 element U84 ASTParser 11
' b
@308 $1918917 java model 151 ICompilationUnit 1386319910 String §331/7 2.5 11miuada

Tnunvawaia 1dn Taold ASTNode

ASTParser parser= ASTParser.newParser (AST.JLS3);
parser.setdource ("System.out. printin{) ;. toCharArray ()}

parser.setProject(javaProject);
parser.set¥ind (ASTParser.K_STATEMENTS);
A3TNode node= parser.createAST (null}; Create AST on source

string

ci a ] El =Y '3
7UR 2.8 A0tums 19 ASTParser Tumisnszaroiined

] ¥
11ngU7 2.8 M992519 Abstract Syntax Tree 1U 33ADININITHI1Y instance VDY
Y o & = & a =y 4o
ASTParser A8718 H9A159 ASTParser.newParser(AST.JLS3) 1SunsFelddansearoinniviins
aszaetinel lasfvualdnszaefinedvosnimnrnfisimua Tas 1sL3 dsudesifavod

) ) o Tt o« 4 Z & o o 4 3
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Aoz mad1e Abstract Syntax Tree #1784 parser.setKind(ASTParser.K_STATEMENTS) SIGELE
n:i o ar o o = o Y e o 9 o o 4
uenlddinszaednsunsudlsznnuesreia ldatsihdundimsnszeietined Iae
4 2 a a ] 3 -
Usznnvssreialnanziindiimsaszaetinaiuieen 18y (Thomas Kuhn uae Olivier
Thoman, 2006)
= 1 o 3 o 9

K_COMPILATION_UNIT (flusiuvessoie laaniy1ana dndlugluvyves

char[}
= i o % .
K_EXPRESSION tHutlszinndouafiud¥eUsenovud v Expression 4990181

L)

2771 AIBYTNIBY new String()

¥
= o

=Y o & Y
K_STATEMENTS LliWUBﬂgﬂﬂimfﬂﬁﬂu'!ﬁl"i“lfﬂﬂﬁgﬂﬂﬂﬁ’)ﬂ Statement UVOINTH)

2171 A10U191U System.out.println(“Hello world”);

= o 3

K_CLASS_BODY DECLARATIONS fludayafishdrddiudnnlsensuves
1 3
D1IRATT 19U method declaration, field declaration, static block fludu
2.5.3 ASTNode
= o od 1

ASTNode Lﬂuﬂﬁlﬁum‘ﬁiiu(abstract class) ‘Vll.ﬂuﬂﬁm'im(supcr class)ﬂlﬂﬂﬂuﬂ
nnilseinnly Abstract Syntax Tree tains Tnuavas AST szuaasInseaiisvosseialnaniye
11 (IBM Corporation and other, 2000) (%1 %ﬂ, ﬂsmmri, expression, statement %30 declaration

ASTNode 3zaya1n 1A uAns Inuagn(child node) 18 Taan15 14 visitor pattern

ASTNode root= parser.createaST(null});
root.accapt (new ASTVisitor({) |

: public boolean visit(CastExpression node) |
£fCastCount++;
return true;

}

q/ 1

517 2.9 freg13m31F ASTNode azms 14 ASTVisitor iNaidhBadayavasTnualunang Inua



20

lunnAsIadosund ASTNode 3857u5 I DYAIAWIZVOIMAR T IUTENOUVDY

917 104 14 MethodDeclaration 3334oyaifieaiu¥e reumn type parameter HuAy Fadoyaves

Trunarzd1ede e structural properties
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© k] PrimitiveType [665, 4}
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BT TR L e

H Simpll.'!%amn fo1o, 5]
& > {Expression) Wype binding; void

- Bowng: False;

: w} quukv muhh Decharation (616, 11 )
. Exmﬁ DIMElNSIONS '0

Bl Slnlnie_N rad [G It), ‘Jl

Loxing: False; Unboxing: False
Conﬁ:amExprnssaonVal.:e el
: THER e

WO

#e > method binding: Activater. start{BundleContext)
: JAW\DOC nuli

B2 Jstofchild nodes”
{ChildiistPropertyblescripror}

B Chikd node”
{ChildPropertybescriptor)

LSimpla value”
(SimplePropertybescripter)

H > method binding: Activator start(BundiaContext)

## > {Expression) type binding: java.lzng.Exception

ﬂ“ﬁ 2.10 Structural propetties U84 MethodBeclaration

lumsfvzddedoyaluTuuaues steuctural properties  a150¥ 14 lagns 14

o

static method #30 generic method 8111 structural properties A1K13avIMIsangy 14 Tasu il

3/
24

L . _ .
3 dszan Ao Ussanfinumdugin dsgianny single child AST node uagiszianiify

FHWNITUDY child AST node (Thomas Kuhn 482 Olivier Thoman, 2006)
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A StructuraPropertyDescriptor(}
& getdry

o geibiedaClass()

& isChisdistProperydy

& iChidPropety)

o igSimplsProperiy}

é fosing)

‘G ChildPropertyDescriptor. G ChildListPropertyDescriplor |
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2 ChilgProperlyDescriptor() ®£ SimpleProperiyDescriplor(y
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o getthidTypen & cycierizng @ EManddon(
& ishtendalory () o getBlement Typeld

5U7 2.11 amerlaozunsuiaasn1suenilseinnaes structural properties

2.5.4 ASTVisitor

ASTVisitor 13]u visitor pattern i 18dmiulumaidhfsdoyaluudas Inuaves
ASTNode Taslumsdfedoyatiu wlinsBonlfusoanowseadeife visit) 1Ay endVisit()
UBAIIANUIAT ASTVisitor 890150 U5emeason 148 naeauseniiufie preVisi(tASTNode
node) 1182 postVisittASTNode node) AR1EBBH(sub class) Y99 ASTVisitor a9 saasiu Inua
1497909 AST Teemsrumuadveedlazeaadedu lduasFonldurenvos ASTVisitor #1915
710°] ASTNode (IBM Corporation and other, 2000)
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- Binary Code Matching
- Clone Detection
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it x + y then a = i: else foo; end if;
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if g then ¢ := k; else bar: end if:
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Differencing alzorithm
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3.2.4 untadsewazmIdmiudeya(Back up and Data Store)
a o o 25 1 ' 9t = o = 21 (TN 1 PO
Tumsdafiuiufindruanvosdoyad laonnsuSeudieu o lHhedenisians
A A o ' ' P & e oA W R o
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Y e o o & ¥ o ar &/ ] o e
W04 text file lagdoyafioziimstuinad ext file 3zdeslinadaldeglugduuvidimua Tas
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\ . & ' o 1 w & 9 3 o o 3!
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1 ] 1 o
uBeuisumanuenadisvesroialda lastsuamvoanuuanmaasiwoon ldily
. . =] v o a 5
- [Method Modify][End Method Modify] fiotsunanvssnnuuanaishinaduly
J¥AL Method
. . Coda .
- [Node Modify][End Node Modify] fatlszinnvosanuuaniaifavu lussdp
node
2 ] oo 5 ot &
- [Add][End Add] Aodszinwesninuanaefinaduainnisiiduvesses
o = = o o ’ @
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3.2.5 ﬁ"mmiﬁﬁu(Recovery)
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3.3.2 ﬁ“&‘i«!ﬂ?‘iﬂﬁ:ﬁmﬂmﬂﬂu(l’arser, filter and serialization)
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File file = new Filelpach):
BufferedReader in = new BufferedReader {new FfileReader (file)):
StringBuffer huffer = new StringButfer():
String line = nukl;
while {null '= (line = in.readLin=())) (
buffer.append ("M\c” + line):
buffer.append(”\n"):
if (monitor.isCanceled(}) return;
H

ASTParser parser = ASTParser.newParser(AST.L53);

if {monitor.isCanceled()) return’
parser.setRind(ASTParser. K_COMPILATION UNITY:
if (wonitor.isCanceled(}) veturn;

Tfinal Scring textc = buffer.co3tring{):

parser.setSource (text.coCharhrray(});

if (monitor.isanceled{}} return;

this.node = (CompilationUnit} paerser.createdST(monjitor):

=l . Y s Y o= o W o a e
Eﬂﬂ 3.7 ﬂ-ﬁE‘]’Iueﬂﬂﬁa"ﬁ"lﬂ“ﬁﬂ?ﬁiﬂﬂmun‘uulﬁxﬂ}ﬂ-ﬁ ATTATHUHNTY

Tumsnsgaeiinnl wsoadoaziinssudeyannyeialdaiudrlaodoyath
o gt 4 1 . H 2 o o 1 . @ e,
duduniuezeglugliuuves sring Mnuumsealiossnmsulassinin seing ey

Y o o o*
char{] tha o wsaviinisnsenetine Ing s ASTParser naar 1§
{ o I3 3 . . & d

1ngiif 3.7 Tunsiud Iddesdeaiinisa$a instance vosnana File Fuiluaate
=1 = i . 2 o ? = s A = = o =
fiogluuimng javaio BINUWNIMdaNNTweiizedt path Fewnswimeitidluiszyiegues

H 1 ]

woio IAnnABIMs g1 :antiuinsad e instance ¥BIRATE BufferReader 1o l4d1vTums
oudoyaluvesalda uazeds nstance o 14 lumsifuiindinia 1 Idvinaeialdaldoglugl

Y84 String NI UYIIN 158519 instance Y09 ASTParser uazv‘hmiszyﬂszmwm%gaw%zﬁmn‘

& dy e & ) Y a2 . ¢ &1 gw s s g Y
ATZHHAIHAIYA1DY setKind() mﬂuummmiﬁwmga‘ﬂmu 1ﬂ%]ﬂ°ﬁﬂiﬁiﬂﬂ1?’fﬂy mstance

T

r=

Y99 ASTParser ARTENHBYIN13 5319 Abstract Syntax Tree(AST) Tagvhmsudasdeyafiozaald

g uguunved chad] 910U TFA1AS setSource() iimsdadoyaliiimsnszoeiinaduay

o

A4 createASTO 145319 Abstract Syntax Tree HA391M¥ NS NTER NN ad19 AST

o A kY

seiiouosudunsoalioasimation accept() Aa31h 3.8 tieviiniaawdn Tdaudas Tnualy

AsT Taslumsauezld ASTExplorerVisitor nang d1miuiue 1 ludas Tnuaves AST

ASTVisitor visitor = new ASTExplorerVisitvor{treeControl,monitor):
node.accept (Visitor);

51 3.8 M350n 1% accept() wirpmivoyimsau l§udas Tnuanielu AsT
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a o .. ¥« t ..

217U ASTExplorerVisitor fntadu Tuna1ard extends W10 AST Visitor ARIA
Tag'lalimsdadntsdszinn orgeclipse. swt.widgets. Tree tia 9 d mfulumssades Tnuavo
AST #ldviims visicsdh T e nuegmelugduunvelaseadadu ¥ wmivih T uananad

Ed ]
drusanod 191y woneiniinialy ASTExplorerVisitor Aanertil 1din1g implement visit 5ae
. A 3 = o 8 =4 % o [ o 1

Y99 ASTVisitor Aane Meimsasdoyannodoauaion Hidwmiuminsmanuuandialy
[ F=1 o t Ay va = o delly w = o«
druvesmsnisunsuuasaansouaidiu lisutfueen Fwadwnia ldainnisnszerefivioy

uazdaied muaselanagilii 3.9

£ CompistionUnitfpublic class test? { public StringdoY({ imtx; inty=0; intz=5; §0| public class testZ {
- TypeDectaration] public, public class test? { public String do¥() intx; ity=0; ]  PublcSting dov(){

Madfier[public] - Now

- SimpleMame[test2] ntz= 5;

- WethodDeclarationf public, public String dov(){ &t x; int y=0; int 2=5; F (x==1 Flxe==aH

: Modfier[public y=5 )
[} SimpleTypa{String] System.out.printinfy);

L SimpleName[String] System.out.print(x);
SimpleName[doy] return ™)

- Block[{ it x; int y=0; it z=5; F (x==3){ y=5; System.out.printinfy); }

= YariebleDeclarationStatement{int x;]
i PrimitiveTypefint]

i Eb VariableDeclarationFragment[x]
: SinpleNamefx) public int deX(}{
F varighleDedarationStatamentlint y=0;] nk x;
: PrimitivaTypefin] ity =0
intz=5;
- VariableDeclarationFragmenty==0}
- VariableDedarationStatement{int 2=5;] FQe==3){
= - IfStatement{df {x == 3) { y=5; System.out.printindy);}H ¥=5; )
# ExpressionStatement[System.out.arint(x);] ! System.out.printia(y);
: i ReturnStatementfretuen ;) System.out.print(x);
=+ MethodDecdlarationf public, public int doX{){ int x; int y=0; Int z=5; iF {x == 3){ return ™
> Mogflerpublic] }
PrimitivaTypelint} t
SimpleName[doX}

= Block{ int x; inty=0; int 2=5; F(x==13){ y=5 System.out.printin(y);
#-VariableDedarationStatement{int x;]

¥ -YarisbleDedlarationStatemank[int y=0;3

arisbleDedlarationStatementling 2=5;]

- Statement(f (x == 3) { y=5; System.cut.printin{y);}]

{+- ExpressionStatement] System. out.print(x);]

{¥: RetlnStatemant[retirn T}

= [ ' o oy @ = o ) . .
E‘JJTI 3.9 @1'J'PJEﬂ\‘lﬂﬁﬁW‘ﬂ‘V}Llﬂ%'1ﬂﬂ']3ﬂ§$ﬁ)']ﬂﬂﬂ%ﬂltﬁ$ﬂ'¥‘i%ﬂﬁ o1y org.cclipse.swt.widgets.Tree
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o ' = ¥ ¢ = o 5 [
i lduaasnaludiufadedlfou uazmnh ldldfludeyaiudufiodimsnSsufoumaiu
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asaiEesteyauaznsad e lasad ey iy o dums 19 visitor pattern ¥10lumsaiiauay

mstaises Taglunssadoeezeglunson previsic) Hognioluaais ASTExplorerVisitor

ASTExplorervisitor(Tree treeControl,IProgresstionitor monitor) {
super{true);
if (null == treefontrol)
throw new IllegalArgumentExceptica();

this,stack = new Stack();
this.menitor = monitor;
this, stack.push{treefontrol);

}

public woid previsit(ASTHode node) {
Object parent = this.stack.peek();
Treeltem child = aull;
if {parent instanceof Tree)
child = new Treeltem{{Tree}parent,SWT.NONE);
else
child = pew TreeItem((TreeItem)parent,SWT.NONE);

child.setText(getNodeAsString(node));
this, stack,push{child};
child.setData(NODE, node) ;

gﬂ‘ﬁ 3.10 ASTExplorer constructor URSWITAA preVisitor()

N3 ‘IJ‘*?I 3.10 ﬁ’Ju constructor ¥BIAHH ASTExplorerVisttor UDZINTOA preVisit()
FufudwilFlumssadvedoyanaly Tree Tav 11 constructor fun1 assign M1 1#FUT LS
A9 Tnaflini3yi1ms push aaudsds2ian Tree aalu stack Fmsumsiillsaios selunson
preVisit() HA13MIN3 peek Yoyanioly stack mm’?uﬁwmsma%ﬁau%mgaﬁﬁﬁmi peck 1aoly
Sou'la if{parent instanceof Tree) §16i1% Ttlmufor T duls Treeltem vz¥iA13 e Tvun Tasf
parent 1111 Tree LAt lilgaziimsatraTnunlned parent U Treeltem v1ntunIsldae
W0 Tnun lagldm1d9 child setText(eetNodeAsString(node))  Taenaslud1ds setText) 7013
Beunlfiusen getNodeAsString) A9z 1891nmsEon1Fs0n getNodeAsString() 22wy
String fiuendorlszinnvosTnuauazdrfiagmeluTnua a1miuiin1s push @autls child nduas

1184 stack umgyhms ladoyaasluTnuadaeida child.setData() Aeaedrelugi 3.10
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. £ . N .
3.3.3 mawumaSaufsumanuuaniisvesasalaa(Differencing algorithm)
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. Y o o a o
Fonlfusen weeDiffTravel) FulumwseadwsunmsnFeuieu

diff.addSelectiontistener({new Selectionadapter() {
public void widgetSelected(SelectionEvent argh){
Systerm.out.println( click™);
Tree treel = astl.treefontrol;
Tree treeR = gstZ.treelontrel;

TreeIten leftltem = treet.getltem(d);

TreeItem rightltes » treeR.getitem{®);

StyleRange styleRange = new StyleRange();

StackDLFf diff = new StackBiff();

diff.setFilelnfo(ASTExplorer.info);

astexplorer, ASTExplorer, trealifFTravel{lefrItes, rightites, ostl, ast?, styleRange, diff,new Diffflag(false,faise));

1

g7 3.1 msGenldaumsen teeDiffTravel()

TaelumsiSon 1491500 treeDiffTravel() e oiipazmMaw sumaTine i
SufudmiumsvimsaFoufon Taomnimefeafhmsdada luiced

- Treeltem lefiltemn, Treeltem rightitem 311 Treeltem 'ﬁ]lﬁfﬁnﬂm‘i ‘ﬁﬁ’lﬁ? G ALE
uazyhmnszowiineduazsafesldegugduuvveslassadeiu 1y

- astl, ast2 o fﬁﬁg%@ﬂﬂﬂ?ﬁ ASTExplorer

- styleRange fio fﬁqﬁlmﬂmﬁ StyleRange

diff 8 TQUDINAY StackDiff

- new DiffFlag() fio 11QUBIAME DiffFlag

o [~ = e o 8/ 9 o
melumseaszihnisddeyavesmnimesiiud Ideg lugduuuiawise
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ASTHode leftiiode = (ASTHode) left.getData(ASTExplorerVisitor,NODE);
ASTHede rightliode = (ASTlode} right.getData{ASTExplorervisiteor.NODE);
Tree treel = astExploreri.treeContreol;

Tree treeR = astExplorerR.ireelenirel;

‘Lﬁ’sl 312 ﬂ’!‘WN‘Ui‘)llaWWS1HLW'€)§“§UK‘H1H11HL&J'B@% treeDiffTravel()

F=Y 3’, o o =) o - ar
TaelumssdayamalimeSuiusziimstue mstiwed left 1oz right Fufluda
ul11)321a0 Treeltem  11vhimsasdayalasvihidodlugiluyuues ASTNode Roth lilvims
wigudivy uazihnmafsdeyaveamnniimos astExplorerL.treeControl, astExplorerR.treeControl
o 4 e o o o ) a
11 udau1ls treel 1A treeR Fudlusiauslsilszian Tree mud1dy BinusahimanSoudoy
1 =1 f; i 3 ] H
TagazuvamsSevieuilunsaindszanyes Inua lulanuuanaisuaznsaiydsuanvos
1 o a H (7= [} ° o ]
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:‘!"I ' P= 1 :ﬁ o =1 g = A 1 <y ‘5 o o ot
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é‘i ] A=i =t .?’, = o
createRange() thaviinmisilaoudves Ivualunmsuansnasonnid Interface AR DRV S GHGITGR

Truatilianuuandn ldviimssagiluun

§styleRange = create&ange(leftﬂode.getStartPosition(),leftuode.getLength(},astExplorerL,biue);i

37 3.13 msSenlduron createRange()

1 o, o 1 4 i =
U9 3.13 WudegamsGenldaumsoa createRange() tonffeuuilasdaos

[:L%:]

Tnusvoelaseadiaduly itouaasantuuandied iyt luanina Tngwsoa

= Qs c;r
createRange() ugﬂzmumu
createRange(int startPosition, int length, Color color)
. " = o - S 1
- inf startPosition A8 W"ILWILE~3L§Uﬂuﬂlﬂﬁiﬁuﬂﬂuﬂﬁ?iﬂmﬂﬁ'lﬁ

- int length s ANNEIVES IMUA

- Color color fiD FNILUARING
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3.3.4 @aumIdisewazmsdaivdeya(Back up and Data Store)
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writeSkip(ASTHode nedel, CempilationUnit cul, ASTHode nodeR, CompilationUnit cuR, String status)£

317 3.14 pluvvveuuseaRtlflumsdagiuuudoya
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- CompilationUnit cuL, CompilationUnit cuR 13fudaailsilszian CompilationUnit
E 1 T
vaares aldanadadienazidan
. < o . g Yo ar . 1
- String status (HuAwsdsznn string RFFmivuendaTuZANULANR YDA
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public int dox{}{ public int dov(}{
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public int dov(}{ public int dov(H{
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X = 3 int 7 = 5
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y = 5; $F{%==3){
System. out. printin{y); = 5

Y i ]
System, out. princindy);
System.out.print (x); )
return 2; Systen. out.print(x);
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public class test { public class test {
public int do¥Y () public int do¥{
intx intx;
inty =0 inty=0;
x=23 intz=15;
if{x==3}{ x=3
y=5 if(xz=3)
Systern.out.printinly}; y=5
} System.out.printinfy};
System.out.print{x); } '
return 2; Systern.out.print(x);
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public int dov{}{ public int dov(){
int X3 int X3
int y = 0; int y = 0;
int = 55

X = 33

X = 3 i (x==3){
if (x == 3) { EI-H

= 2 System, out. printin(y);

System.out. printin{y);
System. out. print(x)};

system. out, print(x); return 2;
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public class test { public class test {
public int do¥(){ publicint doY(
intx intx;
inty=0; inty=0;
intz=5% =3
x=3 iffx==3)
if (== 3} { y =5
y=5 System.out.printin(y);
System.out.printin{y); }
} System, out.print{x);
System.out.print(x); return 2;
return 2; }
} }
}
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) System. out. printInly); System. out. printIniy);
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g intx

x=3; inty=90;

intx= 5 intz=5

inty=0; X = 3

#le==3) if(x==3)
y= 5 y=5
System.out.printin{y}; System.out.printin(y);

t

Systermn.out. print{x); System.out.print();

refurn 2; return 2;
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y = 3 y = 5
System aut, printin(y); System, out. printInly);
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public class test {
public int doY{){
int x;
inty = G
intz=35;
x=3:
Hlx==3)
y=3
System.out.printin(y);
}
Systern.out.print(x};
return 2,
}
H

public class test {
public int do¥{){
intx
inty=5;
intz=5
X= IU;
if(e==3}
y=3
Systerm.out.printinfyl:
1
System.out.print(x);
return 2;
1
1
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public int doa(} {
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System. out. printinly);
System. aut.print(x);
return 2
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public static void dog()
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putlic string doz(D{
3 retufn "Method doz™;

1
system. out. prinmtin( vethod dog");
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public int dox(O{
int x;
int v o= O
int z = 5;

x = 3
if (k=3

¥ = 2
System. out.pringiny);
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System. aut. print{x);
return 2;
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e =30 | y=5
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