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ABSTRACT

Program code understanding is a very difficult task because there are many
details. One approach to understand programs is to draw diagrams which represent the
program. Techniques which transform codes to diagrams are called reverse-
engineering. This research develops a transformation tool that parses JAVA code and
transform to three types of diagrams. Those are class diagram, sequence diagram, and
structure chart. In addition, the intermediate representation standard is considered.

XMI metadata interchange is used as an intermediate representation for mapping java

code to diagram.
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<LastName>Smith</LastName>
</Author>
</Book>
</Book>
</BookStore> .
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2.2.2.1 Document Type Definition (DTD) (23135. 2544.)
d s H a o
DID 191201058l (syntax) Tudnuasidiunemsiunisesuielassadrelensal
o JId 3y o o b1 o dd
apveuenmsendieuen Tasmsld DD dlumsuondrefinsdeyadndiuuen ven
[] 1 4
vinuewnandula q lduewndnduiiinuiwsuimue eansaldfetuiela q vos
Yoyasuiuld Taefizilii 2.5 dumsuaasdnuaizyes XML DTD
M3fmua DTD e1mnuaswegnisluenss XML (Seniidusanielunse
° o A 1w
Internal DTD) w3efnuaiiuIvduensinenars XML defiumanaiiu dd Gendume

4
NOUDANSTOExternal DTD) ﬁ?ﬂﬂ'ﬁl%zﬁ’lﬁuﬂlﬁlmﬂﬂﬁﬂ HEURUNIDUMslutazaeuen

<IELEMENT BookStore (Book)* >
<IELEMENT Book(Title,Author)>
<!ELEMENT Title(#PCDATA)>
<!ELEMENT Author(FirstName,LastName)>
<IELEMENT FirstName(#PCDATA)>
<IELEMENT LastName(#PCDATA)>

31/ 2.5 #28¢19 XML DTD 983 BookStore
o Jda = Pl
2.2,2.2 AL UUaaNNI(XML Schema) (WBIBAU. 2546.)
a o o o ) aa 4 & o
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2.3 1809153 18( XMI - XML Metadata Interchange ) (wasaai. 2003.)
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o 2 & o o A o ¢

Badoule WimasgnaiunasuiHauRgINIATgINNG 3 1NASTIY Ao 1B
Lgllui]a(XML — Extensible Markup Language), gtﬁmma (UML - Unified Modeling Language),
1 153 TotoW(MOF- Meta Object Facility)
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Tnssadavesdsunnuazaatg iveeSueIudndioy leuansfiefoumnuazaaialusndisy
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o o a o
o1 Toew Lflummgmﬁ%ﬂummqmaqmiaﬁmﬂswamﬁammumam(Metamodel)
a e o ¢ Ao a d"luw d'uwv!w e ¢ d A
uazTevuniluesdnsAFvAavevanaguiigusy sauusiiduiu sy waadu'le fo
2o A Vo g e ° o a Y
nasgmimMsenngudey(subse)vosgiduuen ilinnummnzaudmusioaziduadeya
A201uU§1299( XML Journal. 2002.)
] 3 & 9 =} ° .
myhnnud i lugeslassadeneazideaunusiae smetamodel architecture)

A500FUEMIULITLAVYBIT0021B0A(meta-level) IAAIA15197 2.1 (Stevens, 2000)

M5190 2.1 32AUUDITIWZIDA (meta-level)

JLAU A1311AAWYDI MOF
MO Data

M1 Metadata model

M2 meta-metadata metamodel
M3 Meta-metamodel

Mo it doyn Aeifiuszaviiswnzibuadoviiqn

M1 ifluyudiassvessoaziBuadoyn s upuSasamegdunea (@uRieudy
iBndiou’le e eamamusndiyle) Uiang. and Taga. 2002)

M2 fluszduiiiamasBuamandt M1 s MeazBuauuuiiaesydutea(UML
metamodel) (i’\"ll‘ﬁtquf‘u lgﬂﬁgﬂllﬂ A9 XMI DTD %50 XMI Schema) (Jiang. and Tarja. 2002.)

o ] [-] d
M3 uswaziBeavssswas®uauuyians Wy uuudaeoy loww

2.3.1 lassafraenmsisnaidalle(XMI Document)

e dd .
Tnssadrevoanqenasmadngitule 1lsenoudas XML version, M3szMAnIS
Y o . o w . . . & &
113H @(encoding), ﬂ1fN'1uﬂ15ﬂizuiawﬁ(processmg instruction Y39 PI) 8uq uaznlsg
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a o & o Aoy - Y r
31002108AAH Person 11lU class NHTBYN101U class N11/52n0VAI FirstName (¥0),

LastName (M1121)a), Mobile (t10§iiedin), Tel (Uasth)

<?xml version="1.0" encoding="UTF-8"?>
i <!DOCTYPE XMI SYSTEM "person.dtd"> -
<XMI xmi.version="1.0" >
<XMIl.header>
<XMI.documentation>
An example of an person.
</XMI.documentation>
</XMLheader>
<XMI.content>
<Person>
< Person.FirstName>John</ Person.FirstName >
< Person.LastName >Smith</ Person.LastName >
< Person.Mobile>017777777</ Person.Mobile >
< Person.Tel>02999999</ Person.Tel >
</ Person >
</XMl.content>

</XMI>

o @ o od
3‘1]‘“ 2.7 ﬂ'J?JEl'NL'f]ﬂﬂ'lﬁVlN!ﬂﬂ“lﬂ@ijllﬂ

P dy [ o a 1 , & R ¥
ﬂ'lﬂglh’\ 2.7 UEIININTUNALNU prefix A1171 ‘XML’ AV ‘xmi. danuvens 19
@ 4 ¢ o aa (s : o o dg
Asn il AeBndiouondaNUA(XML clement) gnszy Tnedodmuaveuiasgudnaidy
. 4 o oo asn o .
To( XMI Specification) Tauld prefix ‘XML d1uBndidu lousanIid(XML attributes) gn
¥ ' .
921AY prefix 91 ‘xmi.’
‘ &y S g o 4 4 oA Y
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1IDNFIDY 1611ﬂ'15?Nﬂ‘UiJ'Wliﬁ'lu‘Uﬂilﬂﬂ‘ﬁiﬂ““ﬂﬁ'ﬂ'ﬂﬁ1“ﬂ15'ﬂ'\uﬂiﬂﬂ\‘ﬁl'ﬂu«ﬁﬁ]ﬂﬂlﬂﬂﬁ'ﬁ“ﬂ‘m
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o a I3 Y Jd " @
SAX ﬂ']ll’]ﬁQ‘N'Ill'l'llﬂ‘i131’1Lﬂﬂﬂ'liﬂ'lﬂl'i]ﬂ“]flaﬂ‘lﬂulﬁll‘]fuﬂu) HBNVINUYIUAINUNIE 'ﬂ‘ﬂﬂﬂ

9

s

9 o g 's o ¢ d Y 1 '
sonuuuldidludgimsiziveamusndion lo Tnemmziruiusdiausu JOB (Java Object

Bridge)
2.3.2 ﬂ1§ﬁ1ﬂuﬂiﬂiﬂﬁ%’1qmﬂﬁ1‘i XMI

2.3.2.1 XMIDTD

p1p W hnnsdludnvazfidlunismslumsefueTassadrauns lnnsalnm
vouona1s Famsl¥ DD szflunsusniefinedeyasentinuendndulas vild ue
nAmF RIS mAT A musaldfesinslaquesdoyasauiuld Tasiimsdmua
DTD oA muasmogniuluenms (intemal DID) wi081de DD fiegnisuenenas

(external DTD) Tagluz1ll 2.8 Humsuansdnyazyes DID veudnadule (OMG. 2002.)

<!ELEMENT Person (Person.FirstName, Person.L:«._lstName, Person.Mobile,
Person.Tel, XMI.extension*)? >

<IATTLIST Person %XMI.element.att; %XMI.link.att;>

<IELEMENT Person.FirstName (#PCDATA | XMLreference)* >
<!ELEMENT Person.LastName (#PCDATA | XML reference)* >
<!ELEMENT Person.Mobile (#PCDATA | XMI.reference)* >
<!ELEMENT Person.Tel (#PCDATA | XML.reference)* >

3171 2.8 (70619 XMI DTD %04 Person

2.3.2.2 18153 loafisn(XMI Schema)

L'e)ﬂcmau"laﬁnmmuaﬂﬂmm XML Processor 11 1asnnaeuiiomanugndosuss
Tensalnie q HazUBNEaRIIMNEYBUBNETSTIELIERENGaY SesnziBunludaus
fuwenfengideainaunsolfifeadaendrs¥iflu Valid XMI-Transmittable MOF-based
Metamodel usioghalsiions Tumsdafniufivamadon aease q uduenIBAFIDY
wealisufudesdhaiafiuenoly Suzdoldnszuaunsienaisnd ¥ unezianiy
Lsﬁaﬁuiuﬂmmwmmmnmﬂfu (WoLAl. 2546.)

v . b 4
Tunaazafinilfdndoulovzdouduluaudotmuamantl
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aa o aa o ° dy & J g &
-NnRauALRzLeANTIIN  gadmuamungiiugiuveusndisule o
a g . [} v na.: ¥
neunesatmport) iunluafiuuas licunsald 18 Tavns uafvimanfues iogan
‘4 1 A 1 g
TSI target namespace AoUTla AT 1150219 metamodel 1ADIABANADY
o an o aa ¢ & 3/ 9/ o
numsdsenrdanuduasieaniton delumsadszdesiinmszae complextype 1R

81992] group, attribute group, type HRNAUNIBNEIY

2.3.3 Example of Representing XMI in UML

'luﬁf;"lﬁ'ﬂnﬁ'aaEhwml.aﬂmsm«é’ﬂcﬁ%n“laﬁqgﬂﬁ 2.9 igilfnuazueamsiamien
msBndidy le IMdduglunuvewruawiRssurum MRy Tuftenrun iy
amalaezunsudagifizadl 2.10
Tuguii 2.9 dumsuaasiedrsenmsmadndidulofifiunisumununinenaaa

"1ﬂazuﬂsmmwmmnnma“lm:unsuiugﬂﬁ 2.10

<?xml version='1.0' encoding="TSO-8859-1' 7>
<IDOCTYPE XMI SYSTEM 'UML 1 4 XMI_1.1.dtd>
<XMI xmi.version="1.2' xmlns:UML~'omg.org/UML/1.4">
<XMILheader>
<XMI.metamodel xmi.name="UML' xmi.version='1.4'/>
</XMl header>
<XMI.content>
<UML:Model xmi.id='S.1' name="Employment Model' visibility="public'
isSpecification='false' isRoot="false' isLeaf="false' isAbstract="false'>
<UML:Namespace.ownedElement> .
<UML:Class xmi.id="S.2' name='Person' visibility="public' isSpecification="false'
namespace='S.1' isRoot="true’' isILgaf='true' isAbstract='false' isActive='false'/>
<UML:Class xmi.id='S.3' name='Business' visibility="public' isSpecification='false'
namespace='S.1" isRoot="true' isLeaf="true' isAbstract="false' isActive="false'/>
<UML:Association xmi.id="G.1' riame=’Employment' visibility="public’
isSpecification="false' isRoot="false' isLeaf="false' isAbstract="false'>

<UML.:Association.connection>




<UML:AssociationEnd name="employer' visibility="public' isSpecification="false'
isNavigable="true' ordering="unordered' aggregation="none' targetScope='instance'
changeability="changeable' participant='S.3' association='G.1">
<UML:AssociationEnd.multiplicity>
<UML:Multiplicity>
- ' <UML:Multiplicity.range> -
<UML:MultiplicityRange lower='0" upper="-1'/>
</UML:Multiplicity.range>
</UML:Multiplicity>
</UML.:AssociationEnd.multiplicity>
</UML:AssociationEnd>
<UML:AssociationEnd name='employee' visibility='public' isSpecification="false'
isNavigable="true' ordering='unqrdered' aggregation="none' targetScope='instance'
changeability="changeable' participant='S.2' association='G.1>
<UML:AssociationEnd.multiplicity>
<UML:Multiplicity>
<UML:Multiplicity.range>
<UML:MultiplicityRange lower="'0" upper="-1'/>
</UML:Multiplicity.range>
</UML:Multiplicity>
</UML:AssociationEnd.multiplicity>
</UML:AssociationEnd>
</UML:Association.connection>
</UML:Association> ‘
</UML:Namespace.ownedElement>
</UML:Model>

</XMI.content>

</XMI>

{ ¢ d { Qe
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Person +employee +employer Business
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3N 2.10 uamadndavesnmialaszinsy

2.4 gi8u1ea (UML — Unified Modeling Language) (WA, 2547002 F19. 2544.)
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2548) Tnuil doydnwal(Things) Maneda Asitl@nnnssrasaaiiouabstract) dadai1dn
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uoa, ANUTUNUD(Relationship) ﬂamiwauiua’mqmﬁ'wnu,uaz HHUNIN(Diagrams) 7D
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A3197 2.2 UdtAsesR)szneuveIgBIOR(LSTYS . LAY YINUITIH. 2000.)

wiy UﬂHﬂf(Things) ﬂ31uﬁuﬁuﬁ(RelationShips) UHUNIW(Diagrams)

1. Structural Things ® Dependency 1. Structural Diagram

® (Class ®  Association ® Class Diagram

® Interface ®  Generalization ® Object Diagram

® - Collaboration ® Realization ® Component Diagram

® Use Case ® Deployment Diagram

® Active Class 2. Behavioral Diagram

® Component ® Use Case Diagram

® Node ® Sequence Diagram
2. Behavioral Things ® Collaboration

® Interaction Diagram

® State Machine ‘ . ® Statechart Diagram
3. Grouping Things ®  Activity Diagram

® Package

4. Annotational Things

® Note

4 < 3 1 o ° o
VINAITNAN 2.2 uruAMYBIgLNLBaNUgnILisdnu Mz Tuns o ad

o y [<f {4 o A
Taseadre Tagesilszneuvewnuninidszinnifiussilsznoufitdnyasiiy auada
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2.4.1 ama'laezunsu(Class Diagram)
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A = Ty 9 o v o d 1 ] Ju
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Vg Ao o = d o ° o ot o = a
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llsunsudenueing
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d’ ar L] o < .Y ] dy
‘V]llﬂﬂ\'iﬂ’J'E]EJN‘llﬂﬁﬂﬁ'lﬁllﬂﬂzuﬂiil JJi"IEJﬁ%l.BEJﬂﬂWIB‘l'lJM

Class name L—»  Customer
name : String
Attribute -y, title : String

age() : Integer
Class-scope method __,, 34 ;

canUseACard : Boolean

Rolename —p owner | 1

Association U THE

Multiplicity of association:

card 1 0. Each Customer has 0..”
CreditCard CreditCard
name : String

valid : Boolean

isValid : Boolean

i

3 2.11 uaasiietvesnme laesunsy

® Aa1a(Class)
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1) ¥9u84AA (Class Name) (UN3U. 2537.)
t @ A 9/ & . [
gsoutsdnumzyesfeoamala 2 unY Ao Simple Name iy
Qs o = A [ o 1#] g A Ao
ANYULYBIANYALING00819921TUIR 1AL Path Name Wunisaedionii
uﬁﬂLﬂ%(package)ilﬂﬂﬂﬂjﬁﬂ1ﬁ‘lﬁﬁ"l A70819UTY “javazutil::Vector” 1A
] A =1 a 1 A
asssuusniluFeusinne dndanuduenana
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MANUIN 0

siluuvves Javacc
sduvuTnssadreved Javace  §8nuas Tﬂﬁﬁswmﬁﬂ‘nﬂl mmmiﬂuuu

1390319904 JavaCC mmmsmmﬂﬂsmm'lmﬂu 4 daunane daft

options { ..}

PARSER_BEGIN(X)
public class X {
public static void main(String args {

X parser = new X(System.in);
try { parser. firstProduction (); }...

PARSER_END(X)
/i Token definitions ( optional)

# Production rules

void firstProduction () :
{.-} # dedarations
{--} # rules and actions
f more productions

U1 a1 uamega i Tnsaerdae Javace

1) options {...}
] :," (R ] Yq o o 3 4 o
L{‘Iummmqmsmmmqq'n%z'iﬂugﬂzmmzazanymzmsmammaq AL
) N
Tsunsar'lén default a9 Budwdtdeemsldnionldousnuaz sty
mmmmmﬂaﬂuuﬂmﬂﬂﬂ 1% LOOKAHEAD = 1; §luf1 default ‘umiﬂmninu
ﬁ'quummmms'lﬁTﬂmﬂiumms look ahead 1111$119U 3 token AouTivziagule
dameamsimseiiulisunsy ansofmuaa iy LOOKAHEAD = 3;

2) PARSER_BEGIN(X)

PARSER_END(X)
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vﬂuﬁauﬁuﬁmﬁa51ﬂawﬁﬂmmﬂa1ﬂﬁzﬁuﬁaé’?mswﬁ’(parser) Tad
TﬂmﬂimzﬁmunﬂmﬂﬁsﬂuG‘i"sé’ﬁmswﬁﬁﬁ%amuﬁntin'l”;"luiﬂsmgwmadauf;
(Ao Tudnmesiiihy X thueq)
3) Lexical Specification
3/

dludmaesnssitafitdeninii /Token definition(optional) 1u51J1n 1 Taofi

mumﬂumssuwemﬁuﬂmaq‘mﬂuaﬂ‘um U904 token ‘Ui’N‘f)‘uWWVIﬁﬂﬁﬂﬁ 1‘14?731\!

wd

ummmnmumﬂzmumim lexical analysis 1&#anun 4 gty fedl
3.1) SKIP
WhunsdmuaiideyauuulaiilidesailalumsSins e wh skp -
<<} dhumssmuailianladoyaiidiuvesha
3.2) TOKEN
Wumssmuagiliuuuves token c?ﬁmseﬁuﬁ'nmxzmmi’n’agaﬁnﬂu
Suvgﬁ%zﬁmwﬁmﬂué’am%mmsrﬂuuﬁﬂugﬂuunﬁ‘l%’ﬁmum’faﬁmuﬂ
vosgtiuumstidoyadniing ey 15 TOKEN : {<CLASS : “class”>}
3.3) SPECIAL_TOKEN
Athof TOKEN udimsfmualidnuae mawana"lmi'luuuuuum
ﬂmuammuu%“"lmnmmm“lummmms'zmﬂm
3.4) MORE
dlotmundnuasIdidnyesi a¢ lteuladoyamaniununinee
wedeyafidludnuazveedoyaiiiiiu TOKEN w3 SPECIAL, TOKEN
4) Grammar Specification }

v 4 1 = o
(1 1uves production rule At muagUliuLpattern) Meqlun1s3inT1Es

Yoyae199 Mol

void CompilationUnit(? :

{}

{
[ PackageDeclar_ation() ]
( ImportDeclaration() )*
( TypeDeclaration() )*
<EOF>
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illLl.‘lJ“U mu java_retum_type java_identifier (java parameter _list) : java block {

expansion choice choice} _

dnvazveslnseadeiitins 191y Javace  Filuday Lexical Specification 1@y
Grammar Specification fis1eaz@eadai] -
" E1[E2[E3)... uarmsfemaiien(adretumsidnsnSoudion or)
" L uﬁmﬁqmsﬁiamﬂﬂmﬁﬂéaﬁagnwiugﬂuuuﬁe‘i"’auﬁi niledla
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oenun e j uq Tasmsiunisde « “javace ¥0 4" Fenadni i 1Ay g nkmun 7

qﬂﬁ(vlﬂﬁ Xjava, XTokenManagerjava, D% XConstantsjava lasiitaseanuie X 1§y

]
I

»f?'tuﬁ'nun‘i’nmu%awaeﬂuimm%’nzﬁuﬁ 2 #IUYBIPARSER BEGIN(JavaParser) 9U&q

2
PARSER_END(JavaParser)) Tagulii n.2 L’i‘lummammamwmﬂmﬂmqmﬂaﬂwumn
W i Wdniti@aluTassadndud2 iy PARSER_BEGIN(ShowingGeneration)

PARSER END(ShowmgGeneratlon) mammisumm javacc mumwa"lvla(y) vwammfm
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AANAIANEINUNT Lexical Analysis
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TOKEN 14 Lexical Specification wgnﬁ%’mﬁu%mw Token)

-ParseExceptionjava  Hunaraiiasidudefianaraidos AU3YuUY Grammar
Specification

- JavaCharStream (le7AIAS YUDY input character
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- JavaParser java ilunaavesdagiins i

- JavaParserTokenManager Ty Lexical Analyzer

o @ o

a o { A @
- JavaParserConstants.java 1 uaumesmaiiidon o4 token iy YANYAYDY token

A
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|
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MANUIN U

TUABUAVDL J2X.jj

1 E/~JMU -~ Java Maps to UML
ﬁ'lhis parser is created to JMU Tool. It is parser to analyse java code and store token of the code. The stored

. token will translate to XMI format and save it to "xmi "(UMI Document), We created the parser with modification
~."javal4,jj" For origiral parser, you con download and it is free, -
T
Hoptions {

JAVA_UNICODE_ESCAPE = true;

STATIC = false;//set option of method that is not static{defoult of JavalC -- set option of all method to statiz)

n

3:

9

6 :
ST

~}
PARSER_BEGIN(JavaParser)
~import java.util.*;

‘class JavaParser

B

Header header = new Header( );

ClassDeclaration dassTok = new ClassDeclaration( );

Attribute att = new Attribute();

Method met = new Method();

-CreationXMIDoc doc = new CreationXMIDoc({);

String codename;

//start parse and toke filename from J. 2X.java

public void parseCode(String filename) {

fleut jovo
// 1o take file name of source code that cut *,java®

- StringTokenizer cutName = new StringTokenizer(filename, " java");

cadename = cutName.nextToken( )://this function return String
//sent code name to Header, method, Attribute, CreationX#MIDos
header.getName( codename);
doc.getCodeName(codename);

28 | -

29. . //@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
30 . //Parsing

31. {Zset time

32 : long initTime = o;

33 long parseTime = 0;

34 : long startTime = 0;

35 f long stopTime = G;

36 try//when it can completly parse. display time in parsing process

37 H S '

38 : startTime = System.currentTimeMillis( );

39 System.out.printin(*' JMU -- Java Maps ta umML"y;

40 System.out.printin{“This is parsing java code ta ¥MI Document: ");
41 System.out.printin{codename + " is parsed ta ...... "Y;

42 //start parse

43 CompilationUnit( );




61

44 stopTime = System.currentTimeMillis( )

45 parseTime = stopTime - startTime:

46 System.out.printin(" lava program parsed ¢ + codename + " succassfully in '+ (
initTime + parseTime) + ms.");

47 System.out.printin{"  parcer initialization time was “ + initTime + * me.");

48 ) System.out.printin("  parser parse time was * + parseTime + " ms.");

49 - } catch (ParseException e)//display error when it cannot parse

sc H | .

51 _ System.out.printin{e.getMessage());

52 - | System.out.printin{*Java Parcer : Encountered errars during parse,");

53. | L} :

S4 _T }//end of parseCade -

55 [—E public String getFileXxMI() {

56 . String XMIFile = codename + " xrl";
57 ¢ return XMIFile;
81 1}

-~ Y//end of class JavaParser

"PARSER_END(JavaParser)

M
N Lexical Analysis

N T

/* WHITE SPACE */

< SKIP:
{
[
It
[T
A P
72 -}
73 /% COMMENTS */
747 'MORE:
75 B
760 | v IN_SINGLE_LINE_COMMENT
77 |
78 <t e['f]> { input_stream.backup(1); } : IN_FORMAL_COMMENT
79 |1
80 U s IN_MULTI_LINE_COMMENT
81 }

82 -
83 <IN_SINGLE_LINE_COMMENT>
84 = SPECIAL_TOKEN:

85 {
86 <SINGLE_LINE_COMMENT: "\n" | "3 | “\r\ri" > : DEFAULT
87 }

88

89 <IN_FORMAL_COMMENT>
90 SPECIAL_TOKEN :

91 {

92 <FORMAL_COMMENT: "~ > : DEFAULT
93 3}

94

95 <IN_MULTI_LINE_COMMENT>

96 SPECIAL_TOKEN :

97 {

98 <MULTI_LINE_COMMENT: "~." > : DEFAULT
99 }



100 b

101 <IN_SINGLE_LINE_COMMENT,IN_FORMAL_COMMENT,IN_MULTI_LINE_COMMENT>
102 MORE :

103 {

104 < ~[]>

105 }

106

107  /* RESERVED WORDS AND LITERALS */
108__

109 = TOKEN:

110 H{

111 < ABSTRACT: "abstract” >

112 | < BOOLEAM: "hoclean” >
113 | < BREAK: "break” >

114 | < BYTE: "byte" >

115 | < CASE: "case" >
116 | < CATCH: "catch” >
& j_‘,!' | < CHAR: “char" >

118 | < CLASS: “class" >

119" | | < CONST: "const" >

120 | < CONTINUE: "cantinueg >
121, | < _DEFAULT: "default" >
122 | < DO: "do" >

123 | < DOUBLE: "double" >

124 | < ELSE: "else" >
125 - | < EXTENDS: “extends" >
126 | < FALSE: “false" >
| < FINAL: “final” >
128:. | < FINALLY: “finally” >

129: | | < FLOAT: “float” >

:1-3‘0(' { | < FOR: "for" >
. 131 | < GOTO: "goto” >

132 | < IF: Vif* >

133, | < IMPLEMENTS: "implements" >
134 | < IMPORT: “import” >

135 | < INSTANCEOF: "instanceof” >
136 [ < INT: “int" >

137 | < INTERFACE: "iriterface’ >
138 | < LONG: “long" >

139 | < NATIVE: "native” >

140 | < NEW: "riew" >

141 | < NULL: "rull” >

142 | < PACKAGE: "package">
143 | < PRIVATE: "private" >

144 | < PROTECTED: "protected” >
145 | < PUBLIC: "public” >

146 | < RETURN: "return™ >

147 | < SHORT: “shart” >

148 | < STATIC: "static" >

149 | < SUPER: "super” >

150 | < SWITCH: “switch" >

151 | < SYNCHRONIZED: "synchranized"” >
152 | < THIS: "thiz" >

153 | < THROW: "throw" >

154 | < THROWS: "throws" >
155 | < TRANSIENT: "trarsient” >
156 [ < TRUE: "trus” >




157 | < TRY: "try" >

158 | < VOID: "void" >

159 | < VOLATILE: "volatile" >
160 | < WHILE: “while” >

161 | < STRICTFP: “strictp” >
162  |.// added by Andrea Gini

163 | < ASSERT: "ascert" >

164 |}

165 -

166 . /" LITERALS %/

167° .~

168,  TOKEN:

169 - Bl

170 " -] < INTEGER_LITERAL:

170 <DECIMAL_LITERAL> ([“1","L"1)?

arze | <HEX_LITERAL> (["I","L"1)?

173 . . | <OCTAL_LITERAL> (["I","L"1)?

>
. < #DECIMAL_LITERAL: ["1"-"9"] (["G"-"9"])* >
< #HEX_LITERAL: "D" ["x","X"1 (["0"-"9","a"-"f","A"="F" D)+ >

180+ | < #OCTAL_LITERAL: "0 ([*0"-"7"1)* >

181 ||

182 | < FLOATING_POINT_LITERAL:

183 | (['o"="g 1)+ . (['0"-"9"])* (<EXPONENT>)? (['f""F","'d","D"])?
184 7 % | " ([°0"-"9"])+ (<EXPONENT>Y? ([f","F","d","D"1)?
485 4. | (["0"-"9"1)+ <EXPONENT> (["f*,"F","d","D"])?
1860 1 (["'D"-"9"])+ (<EXPONENT>)? ["f","F","d","D"]
187 | 5

188~ i |

189 | < #EXPONENT: ["e","E"] (["+","-"1)2 (['C"-"9"1)+ >
190 |1

191 | < CHARACTER_LITERAL:

192

193 C S0

194 e

195 [ R A R R R |

196 f[0-"7"3( [0 -"7"1 )2

197 | Com-"3"1 "0 -"7"1 [*0"-"7"]

198 )

199 - )

200 )

201

202 > )

203 |

204 < STRING_LITERAL:

205 o

206 C (D e D)

207 e

208 [ AR S A AR |

209 N [ Sy b

210 | [an-2r] o= 7e 1 1M0-"7"]

211 )

212 )

213 )*




214
215
216
217
218 //added by Uaharong
219 TOKEN :

220 {
221 <STRING : "String">

222 }
997
224 - /* IDENTIFIERS */
225 —
226 TOKEN :
227 H{
228 < IDENTIFIER: <LETTER> (<LETTER>|<DIGIT>)* >
, I
< #LETTER:
[
“\uoDZ4",
"\u0041"-"\uED5a",
"\wnosf,

"\ugoE1"-"\wiao7a",
"\u00co"- -"Yuoode",
“\udnde"-"\uoofa",
) uUDfS" *\uooff",
"\uD108"-"\u1fif",
"\u3040"- -"\u218f",
"\u3300"-"\u337 iy
"\u3400"-"\u3d2d",
"\u4e00"-"\Lofff",
“\wf900"-"\ufaff"

]
>

248 | < #DIGIT:
249 [
250 "u0030"-"4u0039",
251 "W0660"-"uNE6S",
252 "WUOAFD"-"" Wwoefg”,
253 "UOZEE"-"\u096f",
254 "\u03es"-"wN9ef",
‘255 "ua66"-"\ulasf",
256 “W0ae6"-"Yoaef",
257 "\uobss"- ="“woheaf",
258 “\wlbe7"-"\ulbef", ,
259 0e66"-"udcef",
260 "\uOces"-"\ulcef",
261 "“\u0d66"-"uddef",
262 “wles0"-"yu0es59",
263 "\uledD"-"wuleda”,
264 "u1040"-"\u1049"
265 1
266 >

267 Hi
268 -




269 /™ SEPARATORS */
270

271 TOKEN :

272 [H{

273 < LPAREN: "{" >
274 [ < RPAREN: ") >
275 | < LBRACE: "{" >
276 | < RBRACE: “}" >
277 | < LBRACKET: "[" >
278 | < RBRACKET: "]" >
279 [ < SEMICOLON: *;" >
280 | | < COMMA: " >
281 |T<DOT:"">

282 |}

283 -

284 /* OPERATORS */
285

286 TOKEN

' 2'69';
290

< ASSIGN: "=" >

I< GT: I|>u>
ll<r: <" >

| 1< BANG: "1 >

295 |
296
297,
298 .
299
300.
301.
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327

-1 < TILDE: "~" >
- | 1 <HOOK: “?" >
‘|1 < COLON: ™" >

11 < SC_AND: 83" >

| < INCR: “++" >

11 <DECR: "--'>
] < PLUS: "+ >
| 1< MInUS: “' >

| < STAR: "*" >

| < SLASH: "f* >

| < BIT_AND; "&" >
[ < BIT_OR: "|" >

| <« XOR: "~" >

| < REM: "o%6" >

| < LSHIFT: "«<<" >

| < RSIGNEDSHIFT: "“>>" >
| < RUNSIGNEDSHIFT: ">>=" >
| < PLUSASSIGN: "+=" >

| < MINUSASSIGN; ~"-=" >

| < STARASSIGN: "* =" >

] < SLASHASSIGN: = >

| < ANDASSIGN: -= >

| < ORASSIGN: = >

| < XORASSIGN: = = >

| < REMASSIGN: =~ = >

| < LSHIFTASSIGN: =" >

}

| < RSIGNEDSHIFTASSIGN: "=»="
| < RUNSIGNEDSHIFTASSIGN: "
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{

328
329
330
331
332
333
334
335

336

337
338
339
340

341
342

343

a4
345

2 By

st

353
354"

383
384
385

: i’\//i* store To‘?eru
* JAVACODE
- Elvoid getHeader(Vector t) {

t }

=
™ THE JAVA LANGUAGE GRAMMAR STARTS HERE ~
- . St pid bt -, j

B~
™ Program strusturing syntax follows,
>/

void CompitationUnit() :
“{}
{
[ PackageDedaration() ] -
( ImportDeclaration{) )*
{ TypeDeclaration() )*
<EOF>
{doc.endofParseFile( ); }
}
g Header

void PackageDeclaration() :
{Vector token = new Vector(); }

//"package"Mame() "

“package"getHeader(token)";"{ header.getimportToken(token); }

¥oid ImportDeclaration() :
{Vector token = new Vector(); }

.L{

/7" import® Namef) [ v.4 o ] mu
“import" getHeader(token)";"{header.getImportToken(token); 3
gl

ntinuously utif it find ¥

Token tok;

] tok = getToken(i);

E—E while(tok.kind t= SEMICOLON) {

. j t.addElement(tok);

tok = getNextToken();

A1t this line missed, token will repeat

/{For example ~- javaswing* will result — [javax,javax..swing..*]
tok = getToken(1);

s ;
//this method decide that Jova code composed of ¢loss, inter, or "0
waid TypeDeclaration() :

{} )

B :

LOOKAHEAD( ( “abstract" | “final” | “public” | “strictfp” )* “class” )

ClassDecdaration()

{header.endofHeader(); } //to serd signal telf Header class(end of work)
| :

InterfaceDeclaration() {header.endofHeader(); }

/71 " - in original jj file has this line but in JMU daes not use it. Also, If this line exists, ImpartDaeclaration
and Packageleclaration do not put ** in them.

}
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386
387
388
389
390
391
392
393
394

395

39

397
398

395

67

(=r
* Declaration syntox fallows,
- */ :
void ClassDeclaration() :
H{
String modFinal = " *, modPublic = " ", defStrictfp = " "}
-}
= :
//( "abstract" | “final® | "public" | “strictfp")™
(
' {"abstract"{classTok.isAbstract( ); }//closs Tok get IsAbstract ():}
1"final"{modFinal = “final"; } -
= [ "public"{ modPublic = “public";
| "strictfp"{ defStrictfp = "strictfp"; }
)*

{dassTok.getModifyClass(modFinal, modPublic, defStrictfp); }

' UnmodifiedClassDeclaration()

j void UnmaedifiedClassDeclaration( ) :
{Token t;}

| z<roenTIFIERS
|- t = <IDENTIFIER>

; String nameofClass = t.image;
assTok.getClassName(nameofClass);
oc.getClassName({nameofClass );//store name
tt.getClassName(nameofClass);
met.getClassName(nameofClass);

r o}
1 #/[ vextends™ Name() ]
I _
: "extends"
//name of clasz that is inheritted
t = <IDENTIFIER>
:{String inheritedName = t.image; classTok.getExtends(inheritedName); }
]

/[ Vimplements® NameList() ]

[ "irmplements”

¢ //declar vector to store name
Vector list = new Vector(); }

: getNameList(list)

. {classTok.getImplements(list); }

]
ClassBody()

L } 1
void ClassBody() : '

{}
(=

"7 ' ( ClassBodyDeclaration{) }* "}"

//end of class

B {

att.endofClass( );
classTok.writeAttributeElement();
met.endofClass();
classTok.writeMethodElement( );




it
&

68

444 . classTok.endofClass( };

445 }

446 }

447 #gid NestedClassDeclaration( ) :

448 {}

449 {

450 ( “static” { "abstract” | "final" | “public" | "pratected” | “private" | "strictfp™)*
451 UnmodifiedClassDeclaration( )

452 {classTok.isNestedClass(); }

453 -}

454 &

455 — void ClassBodyDedlaration{) : -
456 {} .

457 Bl

//LOOKAHEAD(2)

/{ Initializer()|

LOOKAHEAD( ( “static” [ “abstract” [ “final" | "public" | "protected" | “private” | “strictfp")* “class” ) .
NestedClassDeclaration()

l

LOOKAHEAD( ( “static” | “abstract” | “final" | “public* | "protected" | “privata” | “strictfip™)*
“interface” )
| NestedInterfaceDeclaration()
11 -
| LOOKAHEAD( [ “public" | “protected" | “private"” 1 <IDENTIFIER> "(" )
myConstructorbeclaration( )
|

LOOKAHEAD( MethodDeclarationLookahead() )

MethodDeclaration()
|

FieldDeclaration()
13}

void InterfaceDeclaration() :

{3

{
( "abstract" | "public" | “strictfp" )*
UnmodifiedinterfaceDeclaration( )

}

void NestedInterfaceDeclaration() :

{}

{
( "static” | "abstract” | “final" | "public® | "protected” | "private" | “strictfip")*
UnmodifiedInterfaceDeclaration()

1 ‘

void UnmodifiedInterfaceDeclaration( ) :

{vector list = new Vector(); }

{
“interface™ <IDENTIFIER> [ "extends" getNameList(list) ]
I ( InterfaceMemberDedlaration().)* "}"

}




498 void InterfaceMemberDeclaration() :

499 {}

500 [—F{

501 LOOKAHEAD( ( "static™ [ "abstract” | “finsl” | "public” [ "protected” | “private’ | Ustrictfat)* “elasst )

502 NestedClassDeclaration()

503 |

S04 LOOKAHEAD( ( “static” | "abstract” [ “final” | "public” | "protacted" | “private” | "strictfpt ) *
“interface” ) .

505 NestedInterfaceDeclaration()

506 ]

507 "7 LOOKAHEAD( MethodDeclarationLookahead() ) -

508. [ MethodDeclaration()

508 ||

510

511 FieldDeclaration( )

512

513 L}

514 // This production is to determine lookchead orly.

~51$ void MethodDeclarationLookahead() :

5160 {}

5 {

518 ( "public” | "protected" | “private” | “static” | "abstract” | “final" | "native" | "synchranized" |
| tetrictft)*

'519-- | ResultType() <IDENTIFIER> “("

52"(!5 R :

521 void Type() :

522 © {}

523~ [H{

524_ o PrimitiveType(} | <IDENTIFIER> ) { "[* "]" )*

525. |}

5267

527 . void PrimitiveType() :

528" . {}

529 -[H4

530 "boalean™

531 |

532 "char"

533 |

534 “byte”

535 |

536 “short"

537 |

538 “int"

539 |

340 “long"

541 |

542 "float" ‘

543 I

544

545

546

547 -

548 02 ResultType() :

549 {}

550 {

551 tettol

552 |

593 Type()

554 }



'

!
X,

555°

556

557
558
SS9
960
S61
562
963
564

565

566
567
568

. 569

570
571 ©
572

574

875

576,
577
578 :
575

580
581

582.
583 -
584:

585

586 .
587 .
588 .

589
580
591
592

593

594
595
596
597
598
599

600

601
602
603
604
605
606
607
608
609
610
611

70

cieloeeleladainaaaaeaalalae elgleldgigialelalaalaelelalalalale e e o N O e
/i’
FIELD

void FieldDeclaration() :
{
String modify="",defStatic=" ", defFinal="",defTransient=" ", defvolatile=" " type;
Token t;
}
BHe , _
| /7("public" | "protected" | "private” | "static" | "final® | "tronsient" | “volatile® " -
(
"public*{modify = “puklic”; }
. | "protected"{ modify = "protected"; }
i | "private"{madify = “private"; }
| "static" {defStatic = "static"; }
. | “final"{ defFinal = “final"; }
| "transient"{defTransient = "transient'; }
| "volatile"{defVolatile = "volatile"; ¥
*
{ att.getModiﬁedAttribute(modify,defStatic.defFinal,deﬂ' ransient,defVolatile ); }
//Type() g

(

type = myPrimitiveType( ){ att.getPrimitiveType(type); }

|

it = <IDENTIFIER>

£

i /7t = get Taken(l);
type = tiimage;
£/t = getNext Token():
att.getReferenceType(type);

: /71 = getTaken(1);

B -}
)

( "[""]" {att.checksArray(); })*

myVariableDedlarator() { *," myVariableDedarator() )* ";"
-}

String myPrimitiveType() :

{}

LTl{"buolean"{String t;be = "boualgan”; return type; }
I"::hc'sr"{t:ype = “"char'; return type; }

I“byte"{type = "hyte"; return type; }
l"short"{type = "chort"; return typd; }
I“int"{type = "int"; return type;} |
l"long“{type = "lang"; return type; }
|"float"{type = "fioat"; return type; }
I"double"{type = "doublz”; return type; }
//added by Ucharong

I"5ting”"{type = “String™; return type; }
-}




71

612 void- myVariableDeclarator() :
613 {Token t; String name; }
614 {
615 /¢ <IDENTIFIERS( *[* *]* 1*
616 t = <IDENTIFIER>
617 {
618 ﬁfname = t.image;
619 :att.getAttributeName(name);
620 }
621 ( "[""1" {att.checkIsArray( )i ) *{att.writeAttributeElement( ); }
622 . | ["="myVariablelnitializer( )]{ att.writeEndTag( )}
623 LF -
624 " foid myVariableInitializer() :
6_2-"5:1' {Tokent;}
626 . H{
| #7case 1 "newr
"new"
t = <IDENTIFIER>{ String nameObject = t.image; att.getlnstanceName(nameObject); }
e
/41t will secur two cose - “new®, parameter
( b
i"new”
t = <IDENTIFIER> { String name = t.image; }
XS
{ : ;
: it = getToken(1);
: %Stn'ng parameter ="";
¢ while(timage 1=")") {
; ‘ parameter = parameter+t.image;
i t = getNextToken();
! t = getToken(1);
1}
: : étt.getl\lew!nstanceonparameter(nameobject.
parameter); .
P ; g
647 . | | o B
648" .H i
649 | {t= getToken(1);
650 iparameter =™;
651 H ‘!  while(timage 1=")") {
652 ' : . parameter = parameter+t.image;
653 | gy ! t = getNextToken();
654 T t = getToken(1);
655 . -3
656 : ! att.getParalnstance(parameter);
657 | : '}
658 ) .
659 : e
660 |//cose 2—-1{
661 ES
662 : {
663 Vector value = new Vector();
664 t = getToken(1);
665 while(timage 1="}") {
666 E ) : ; if(t.image1=",") {
667 : ‘ value.addElement(t.image);
668 I ' }




72

t = getNextToken();
. t = getToken(1);

i }
: att.getInitialValue(value);

ey

[l]l//case 3 -- assign value
= {
:_ t = getToken(1);
T String v = t.image;
T att.getinitialvalue(v);
t = getNextToken();
i }
-}
(L2 te 2R s fegagsfogededoprdigogododedidedideaidedodidrEadedes METHOD

3 void MethodDeclaration() :
B

String modify="",defStatic="",deffinal=" ",defTransient=" ",defVolatile=" " defAbstract=
"._ "",defNative:"",defSyn="".defStricb‘p:"“.nameofMethod;

Token t;

//("public® | "protected” | “private® | “static® | "obstract® | “final" | "native® | “synchrenized® | "strictfp™)*
(
"public"{modify = “public"; }

i | "protected“{modify = "protected: }

| “private“{madify = "private";}

i | “static"{defstatic = “static’; }

i | "abstract"{defAbstract = "abstract"; }

| “final"{ defFinal = “final; }

I"native"{defNative = "native';}

| "synchronized"{ defSyn="synchronized"; }

| “strictfp"{ defStrictfp = "strictfp"; }

‘702 )*
703 {met.getModifiedMethod(modify,defStatic,defAbstract,defFinal,defNative,defSyn,defStrictp); 3
704 //return type
705 myResultType()
706 //myMethodDeclarator() //[ “throws" NameList() ]
707 //mame of method
708 t = <IDENTIFIER>
709 { nameoftethod = t.image; met.getMethodName(nameofMethad); }
710 /{parameter
711 //stor every thing in “(..)" except “main” method, i don't care anythina( "(.)") in main method
712 B e
713 E { .
714 . t= getToken(1);
715 int i =1;//use in analysing pass parameter to getParameter fethod
716 : Vector type = new Vector();
717 . Vector namePara = new Vector{);
718 | : : while(tiimage 1= "1") {
719 A it store " n Vector
720 if(ft.image 1=",") {
721 #4if result is odd numbsr -- 1t's Type
722 . /7if result is even number -- it's namePara
723 - if(l%_ == '.) {.‘".""Odd

724 if(nameofMethod !=
"mair") type.addElement(t.image); '



=]

else {

"main") namePara.addElement(t.image);

}

Yierd if - timoge k=

+4i;

.t = getNextToken( );
; ft= getToken(1);
Y//end while — t.imags I= "
; _ //in coll method of Method ¢lass — call 2 method
[—E - : if(!nameofMethod.equals(“main")) {

: met.getParameter(type,namePara);

T : i}

- }
nyo
[ “throws"{Vector throwsList = new Vector( );getl\lamel.ist(throwsList);met.getThrowsList(
" | throwsList); }]
(Block() [ ")
: {met.endofMethod( ); }
.

" void myResultType() :

+ {Token t;String resultType; }

/71t hos 3 choose to analyse

:i//case 1 -- primitive type

' resultType = myPrimitiveType()

) { met.getResultPrimitiveType(resultType); }
11 '

2. , //case 2 -- reference type

t = <IDENTIFIER>

{
resultType = t.image;
met.getResultReferenceType(resultType);
}
{/case 3 -~ nothing return +ype
n
: “vgid"
| {resultType = “void"; met.getNonResult(); }
-}
void Block() =
{3}
{
“{" ( BlockStatement() )* 3"
}
void BlockStatement() :
{3} .
B¢

LOOKAHEAD([ “finz!" ] Type() <IDENTIFIER> )
mylLocalVariableDeclaration() ;"

|
myStatement()

if(nameofMethod 1=
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y:

779 vouid myLocalVariableDeclaration() :
780 {Token t; String type; }

781 [H{
782 [ “final"{met.getFinalLocal( ); }]
783 /1 Typel)
784 (
785 - type = myPrimitiveType()
786 A
787 - t = <IDENTIFIER>
788 _{type = t.image; }
789 [ ){met.getLocalType(type); }
780 "= ("[" "] {met.isLocalArray(); })* -
791 //VariableDeclarator() { " YaricbleDeclarator() )*
792 localvariableDeclarator() ( "," localvariableDeclarator() )*
793 L3
void localVariableDeclarator() :
{1}
{

localvariableDeclaratorid()
{met.writelL.ocalVariableElement( ); }
[ "=" localvariablelnitializer() 1
{met.writeEndLocalTag(); }
}
void localVariableDeclaratorId() :
.#803 {Token t; String name; }
804 - B{
[i} Z/<IDENTIFIERS( "[" "]" )*
<806 | t= <IDENTIFIER>
Eﬂ {

‘name = t.image;

809 . | ‘met.getLocalName(name);
810.¢ |}

BI1 | | (""" {metisLocalarray();})*

Bi2 -3
,5_813 . void |ocalvariableInitializer() :
814 {Tokent}

815  H{
B16 . | //case |- "new"

817 “new”

.818 inewObject()

819 | [//case 2 ¥

‘820 e

g21 H ' {

‘822 : Vector value = new Vector();
823 . : t = getToken(1);

824 while(t.image 1="}") {

825 S : : . if(t.image 1= ",") {
826 i : value.addElement(timage);
827 | ? N }

828 : : t = getNextToken();

829 ' t = getToken(1);

830 - }

831 met.getlnitialvalue(value);

832 N }

833 3

834 1//case 3 -- assign value

83s H {

836 t = getToken(1);

837 String v = t.image;




882 .
. B83.-
8%

885
886

887

888
889

890"

891
892
893
894

met.getlnitialValue{v);
t = getNextToken();
}
}
void myStatement() :
{}
B{
LOOKAHEAD(<IDENTIFIER>"."< IDENTIFIER>"(")
caliMethod()
|
"LOOKAHEAD( < IDENTIFIER>"(")
“caliMethodinClass()
T
returnStatement()
|
- //when instance object in body of method with * name = new weeeen "
LOOKAHEAD( < IDENTIFIER>"=""new" <IDENTIFIER>"(")
instanceStatement()
|

TryStatement()
TryStatement()

/ added by Andrea Gini
AssertStatement()
myDoWhileStatement()
myWhileStatement( )
myIfStatement( )
mySwitchStatement()
myForStatement()

getStatement()

. void instanceStatement( ):
- {Tokent;}

t = <IBENTIFIER>
{string name = t.image; met.getNameInstanceStatement(name); }
"=""new"
newObject()
) ";"{met.getEndInstanceTag(); }
}
void newObject():
{Tokent;} .
B ‘
.t = <IDENTIFIER> { String nameObject = t.image; met.getInstanceName(nameObject); }
e
721t will occur two case - “new™, parameter
(
‘Naw’
t = <IDENTIFIER> { String name = t.image; }

.....

{
? . t= getToken{:);

75



895
896
897
898
899
900
901

947

949
950
931

: {String parameter ="";
[l] vihile(t.image 1="}") {
: parameter = parameter+t.image;
- t = getNextToken();
: : . "t = getToken(1);
- : , }
' ' H met.getNewlInstanceonParameter(nameObject,
parameter);

t = getToken(1);
sfparameter ="

- while(t.image 1=")") {

i parameter = parameter+t.image;
t = getNextToken();

ft= getToken(1);

'}

met.getParalnstance{parameter);

"}
. void callMethod( ) :

. {Token t; String objectName,methodName;}
=T

t = <IDENTIFIER>

{objecthName = t.image; }

t = <IDENTIFIER>

{methodName = t.image; met.callotherMethod(objectName, methodName); }
e

sendParameter()

",
’

-}
void callMethodinClass{ ):
{Token t; String methodName; }

: E] {
t = <IDENTIFIER>

{methodName = t.image; }

ne

sendParameter()

"o
)

{met.callMethodinClass(methodName); }

-}
JAVACODE
[?void sendParameter{) {
Token t;
t = getToken(1);
Vector para = new Vector();
=) while(t.image != ";") {
para.addElement(t.image);
t = getNextToken();
t = getToken(1);
B }
if(tpara.isEmpty()) met.sendParameter{para);
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952
953
954
955
956
937
958
959
960
961
962
963
964
865
966
967
968

969 .
970" .
971 ..

972
973
974

975 . .
976 |
977"
978 -
979, -

980

982"
083

984

985..

286

987

988
989
990
991
992
993
994
995
996
997

998 -

999

1600
1001
1002
1003
1004
100S

981

=

=

T

vaid returnStatement( ):
{ Token t; String returnName; }

{
“returm™
t = <IDENTIFIER>
{ retumName = t.image; }
{met.getReturn(returnName); } .
}
\{(j_id myDoWhileStatement() :
{Tokent; } -
Fe
"do"{met.getDowhile(); }
{met.getStartBody(}; }
Block()
§{metgetEndBody( %)
“whilg"
uen ;

: Vector condition = new Vector();
; //to check ene more condition
Stack parenthesis = new Stack();
parenthesis.push(“(");
condition.addElement{nesw String("'{"));
boolean endofCondition = false;
t = getToken(1);
while(endofCondition != trué) {
: condition.addElement({t.image);
t = getNextToken():
; t = getToken(1);
if(timage == "}") {

parenthesis.pop( );
. C if( parenthesis.empty())
" -| endofCondition = true;
: } .
: if(t.image == '"{")parenthesis.push(t.image);
}
met.getCondition(condition );
}
ny
*;"{met.endDoWhile(); }
}
void myWhileStatement() :
{Tokent; ¥
{

“while"{met.getWhile(); }

\

1

Vector condition = new Vector();

/710 check one more condition
Stack parenthesis = new Stack();
parenmesis.push("(");

boolean endofCondition = false;
t = getToken(1);

71
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E while(endofCondition != true) {
condition.addElement(t.image);
t = getNextToken();
t = getToken(1);
E—ﬁ if(timage == “J") {
. i parenthesis.pop();
if(parenthesis.empty())
endofCondition = true; .
i }
- : if(t.image == "(")parenthesis.push(t.image);
= }
= ) - met.getCondition{ condition); -
B : }
oy
//body of while
(
{met.getStartBody( ); }
Block()
: {met.getEndBody(); }
|
: {met.getStartBody(); }
: getBodyInLine()
: “";"{met.getEndBody(); }
i)
{{met.endWhile(); }
--}
void myIfStatement() :
‘B¢
Token t;
e
BH{
“if*{met.getIf(); }
ne

=] : {
: Vector condition = new Vector();
//10 check one more condition
Stack parenthesis = new Stack();
parenthesis.push("(");
condition.addElement{new String("'("));
. boolean endofCondition = false;
t = getToken(1);
=] while(endofCondition != true) {
condition.addElement(t.image);
t = getNextToken();
t = getToken{1);

= if(timage == "") {
! parenthesis.pop();
if(parenthesis.empty())
endofCondition = true;
0 }
if(t.image == " ")parenthesis.push(t.mage);
i }

" met.getCondition( condition);
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//body of if
(
{met.getStartBody();}
Block()
_ {met.getEndBody();}
|
: {met.getStartBody( ); }
. getBodyInLine() .
: i ";"{met.getEndBady(); }
1)
i{met.endIf(); }
i
"else"{met.getElse(); }
(
{met.getStartBody( ); }
! Block()
{met.getEndBody(); }
|
: {met.getStartBody(); }
i getBodyInLine()
i ";"{met.getEndBody(); }
)
{met.endElse(); }
)*

+ ¥oid mySwitchStatement() :

Token t;

"switch"{met.getSwitch(); }

L
{
: H Vector expression = new Vector();
: t = getToken(1);
while(t.image 1= ")") {
: expression.addElement(t.image);
t = getNextToken( );
t = getToken(1});
. . }
met.getExpression{expression);
}
oy
“ {..l
//case
(
: “case" ,
- - //constant
BN = {
: : : t = getToken(1);
String constant = t.image;
t = getNextToken();
met.getConstantCase( constant) ;
R _ }

(getstatement())* &
{met.endCase(); }

W
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)
/default

("default” ":"(getStatement())*)

nyn
i

void myForStatement( ) :

=

Token t;

"for"{met.getFor(); }
ner .

}

t = getToken(1);

int checkInitValue = 0;/7 to check that mare than one value

Vector init = new Vector();
//store Initial value
while(t.image 1= ";"} {
if(timage == ",") {
++checkInitValue;
; }

init.addElement{t.image);

t = getNextToken();
t = getToken(1);
} .
met.getInitForStatement(init);

//store condition

\

}

t = getToken(1);

Vector condition = new Vector( );
while(t.image != ;") {
condition.addElement(t.image);

t = getNextToken();
t = getToken(1);
}

met.getCondition{condition);

//increment or decrement count

{

}

/body of for loop

t

t = getToken{1);

Vector count = new Vector();

while(t.image 1= ")) {
count.addElement(t.image);
t = getNextToken();
t = getToken(1);

}

met.gstCountForStatement(count);
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) vpid getStatement() :
ER

{

{

|

&

JAVACODE
“Hvoid getBodyInLine() {

{met.getStartBody( ); }
Block()
{met.getEndBody(); }

_{met.getStartBody(); }
getBodyInLine()
“i"{met.getEndBody(); }

)
-{met.endFor(); }

Vector statement = new Vector();
Token t;

t = <IDENTIFIER>

statement.addElement(t.image);
while (t.image 1= ";") { d
. : . statement.addElement{t.image);
i t= getNextToken();

! t = getToken(1);
}

met.getStatement(statement);

t = <INCR>| t= <DECR>

t = getToken{1);

vihile (timage = “;") {

' : * statement.addElement(t.image);
. t= getNextToken();

. i t= getToken(1);

}

met.getStatement(statement);

Token t;

t = getToken(1);
© Vector body = new Vector();

wihile (timage 1= ;") {
: ', body.addElement(t.image);

" t= getNextToken();
t = getToken(1);

}

/7 met.get BodyInLine(body):
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1225 woid myConstructorDeclaration() :

1226 {Token t; String modify=""; }

1227 HE{

1228 {

1229 “public” {modify = “public*; met.getModifyConstructor(modify); }

1230 | “pratected"{modify = “protected"; met.getModifyConstructor{ modify); }

1231 | "private"{madify = "private”; met.getModifyConstructor{modify ); }

1232 1

1233 -| t= <IDENTIFIER>

1234 - {string name = t.image; met.getNameConstructor(name); }

1235 =4 4/ For'malPdr'ametlersO [ “throws" NameList() ](* =

1236 //[ LOOKAHEAD(ExplicitConstructorInvocation() ExplicitConstructorInvocation() |

1237 /#( BlockStatement{) )**)

1238 e

1233 [ {

1240 y t = getToken(1);

1241 ) int i =1;//use In analysing pass parameter to getParameter Method
1242 : Vector type = new Vector();

1243 | : Vector namePara = new Vector( );

1243 . while(timage f= ")) {

1245 - : i//not store ** in Vector:

A246. [ lif(timage 1="") {

1247 : : .

1248 ) ; { : A 7if result is even number — it's namePara
1249° H if(i%2 == 1) {//odd

1250, : : * ] ‘type.addElement(t.image

#1if result is odd number - it's type

1251 . : }
1252 B f else {
1253 - : ? ? ; : :namePara.addElement(t.
1254 | : }
1255 ’ . }//end if - t.image l= ¥
1256 \ i
1257 ; . : t = getNextToken();
1258 : ‘t = getToken(1);
1259 - }¢/end while — t.image = %)°
1260 //in call methed of Method class - call 2 method
1261 : met.getParameter(type,namePara);
1262 | } -
1263 "y
1264 [ "throws"{Vector throwsList = news Vector( )i getNameList(throwsList); met.getThrowsList(
. throwslist); }1
1265 /¢ (Block() | ")
1266 Block()
1267 {met.endofMethod(); }
1268 } .
1269 -
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MANUHIN A

v da k4 ~ o
mﬂ’ms‘mare)ﬂmmu‘l’quaziﬂmnmmm‘nﬂam

eamamusnadilefldeinmsual JavaMapToUML. java -
1 k2xml version="1.0"2%

2 = <xmi xmi.version="1.1">

[ <xmi.header>
<xm| dnuc:.:mentatlon>
: This is XMI Document that transformed JavaMapToUML.java
</xm| .doucumentation>

<fxmi.header>

—| <xmi.content>

(CIass name = "JauaMapToUML" visibility = “public”>

: \Method name = “main" visibility = “public” return = “void">
; <New name="ClassDiagram" type = "DefinedClass"/>
! <Localvariable name = “ClassDiagram" type = “ClassDiagram™

s
13 <CallotherMethod objectName="ClassDiagram" methodName
A ="ClassDiagram” return = “false”/>
</Method>
<fClass>

<Class name = “ClassDiagram" visibility = "public*>
: <Extends name="Graph" type = "DefinedClass"/>
<Attribute name = "numberOfRelation” visibility = “private* type =

“String”/>

20 <Attribute name = “classNode™ visibility = “private” type = "ClassNode"/>

21 <New name="ClassNode" type = “DefinedClass"/>

22 : <Atribute name = “relation™ visibility = “private” type = “Relation” />

23 . <New name="Relation" type = "DefinedClass"/>

24 Hﬁ <Constructor name = "ClassDiagram" visibility = “public" return = “void">

25 : ; <Parameter name = “n" type = "String™/>

26 <CallMethod methodName ="paint"/>

27 B . </Cnnstructor>

28 [—j <Method name = "setNumberOfRelation” visibility = "public” return =

void

29 ‘<Parameter name = "n" type = "int"/>

30 - </Method>

31 <Method name = “getNumberOfRelation” visibility = “public" return = “int"
/>

32 H <Method name = “XMITaClassDiagram" visibility = “public” return =
“void">

33 <New name="ClassNode" type = “DefinedClass"/>

34 <CallotherMethod obhjectName="classNode" methaodName =
“ClassNade™ return = “false"/>

3s <CallotherMethod objectName="classNoede" methodName =
"setNumberOfattribute” return = “false’/>

36 : <CallotherMethod objectName="classNode" methodName =

“setNumberOfMethod” return = "false”f>



i

37

38

39

40

41 .

42

43

;-_ &G

60

1 “drawcClassNode" return = “false™/>

“setCoordinateX" return = "false"f>
"setCoordinéteY" return = “false"/>
“setWidth" feturn = “false”/>

"setHeight" return = “false"/>

<New name="ClassNode" type = "DefinedClass"f>
<CallOtherMethad ohjectName="classNode" methodName =

“CIassNode"_ return = “false"/>

<CallotherMethod objectName="classNade" methodName =

“setNumherOfAttribute"‘return = “false"/>

<CallotherMethod abjectName="classNode" methodName =

"setNumbeerMethod" return = “false"/>

i <CallotherMethod obhjectName="classNode™ methodName =

“setCoordinateX" return ="false"/>

“setCourdin;teY” return = "false" />

“setWidth" return = "false"/>

“setHelght" return = “false"/>

3

<New name="Relation" tvpe = “DefinedClass“/>

<CallotherMethad objectNarme="classNode" methodName =
<CallotherMethod abjectMame="classNode* methodMarme =
<CallOtherMethod objectMame="classNode" methodName =

<CallbtherMethod objectName="classNode" methodiame =

<CallotherMethaod objectiame="classNode" methodHame =
<CallotherMethod objectName="classNode" methodName =

<CallOtherMethod objectMame="classNade" methodName =

; <CallCtherMethod abjectName="relation™ methodName =

“Relation"” return = “false”/>

“setSource” return = “false”/>

<CallotherMethod objectName="relation" methodName =

i <CallotherMethod objectName="relation™ methodName =

"setSink" refurn = "“false™/>
i </Method>

<Method name = “paint” visibility = "public” return = “void“>
] <Parameter name =

g” type = “Graphics"/>

<CallMmethod methodName ="XMIToClassDiagram"/>

"drawRelatipn" return = “false"/>
<fiethodss
<fClass>

</Constructar>

</Method>

<{Class>

[T R Lot Y TS S PN

fallaitia..

<Class name = “Graph" visibility = “public*>
<Aftribute name = “name™ visibility = “public” type = “String” />
<Attribu§:e name = "numberofClass" visibility = “publfic" type =
<Constructor name = "Graph" visibility = "public™ retum = “void™>

<Parameter name = “n" type = “String”/>

<Parameter name = “n" type = “int"/>

we.Lazon,

int

<CallotherMethod objectMame="classNode" methodName =

<CallotherMethod objectName="relation" methodName =

“ss

84

<Method name = "setNumberOfClass" visibility = “public” return = “void">

<Method name = “getNumberOfClass" visibility = “public” return = “int"/>
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<Class name = “ClassNode" visibility = "public">
<Extends name="Node" type = "DefinedClass™/>
<Attribute riame = “numberOfMethod” visibility = "privatc® type = “int"/>
<Attribute name = “numberOfAttribute” visibility = “private” type = "int"/>
<Constructor name = “ClassNode" visihility = "public” return = “void"»>
' <Parameter name = “n" type = "String"/>
<fCanstructors
<Method name = “setNumberOfMethod" visibility = “public® return =
: <Parameter narme = "n" type = "int"/>
<fMethod> -
<Method riame = “setNumberOfattribute” visibility = "public™ return =

: <Parameter name = "n" type = mt"/>

</Method>

<Method name = “getNumberOfMethod" visibilicy = “public® return = “int"/>
<Method name = "getNumberOfAttribute™ visihility = “public” return = “int*

<Meth0d name = “drawClassNode" visibility = "public” return = "void">
: i <Parameter name = "g" type = "Graphics"/>

<Parameter name = “n™ type = “ClassNode™/>
<fMethod>

</Class>

<L.|ass name = “Neode" visibility = "public™s>

: <Attribute name = “name" visibility = “public* type = “String" />
<Attribute name = "coordinateX* visihility = "public” type = “int"/>
<Aftribute name = “coordinateY" visibility = "public” type = “int"/>

<Parameter name = "n" type = “int"/>
; </Method:>
80 E] i - <Method name = “setNumberOfattribute” visibility = “public* return =
T A vvoid”s _
81 - : <Parameter name = “n" type = "int"/>
‘82 | F ) <fMethod>
83 ; <Method name = “getNumberOfMethod"” visibility = "public” returr = "int"/>
84 '_ <Method name = "getNumberOfattribute” visibility = “public” return = “int"
.;’: > -
85 [—] : <Methad name = “drawClassNode" visihility = "public” return = “void">
86 . <Parameter name = "g" type = "Graphics"/>
87 ! : <Parameter rname = “n" type = “ClassNode”f>
g8 | f </Method>
89 - <fClass> .
90 B .
91 H <Class name = “Node" visibility = “public">
92 <Attribute name = "name" v-ziziiitv = “public” svo2 = “String” />
93 <Attribute name = “coordinateX™ « im0 0w = "public” tepz = “int™f>
94 <Attribute rame = "coerdinateY™ wisimbty = “public” “int"/>
a5 <Aftrinute rame = "width™ visitility = “public” tvoe = "int"/>
96 <Attribute rniame = “height™ « = "public” zyp= = "int"f>
97 <Constructer name = “Node™ - = "public” r2tum = "void">
98 . <Parameter name = “n" type = “String"/>

99 <fConstructer>
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100
101

102 H—]
103
104
105 H
106
107
108 .. H
109 .
‘110, |
111 H
112
113 f
114 H
115
116 .
17
118
149 <
i20:
121
122 7 .
123 .
124 -
1358
126 - &
127
129 H
130
131
132
133
134

135
136

137
138
139

140 -
141

142
143
144
145
146
147

148 H

T

i

<{Class>

<Attribute rame = "width" visibility = "public” type = "int"/>

<Attribute name = "height” visibility = “public” type = “int"/>

<Constructor name = "Node" visibility = "public” return = “void">
<Parameter name = "n" type = "String”f>

<fConstructors>

<Method name = "setCoordinateX" visibility = “public” return = “void">

: <Parameter name = “x" type = “int"/>

<fethod>

<Method name = “setCoordinatey” visibility = “public” return = “void">

! <Parameter name = "y" type = "int"/>

</Methud> -

<Method name = "setWidth" visibility = “public"” return = “veid">

: <Parameter name = "w" type = "int"/>

</Method>

<Method name = “setHeight" visibility = "public” return = “vaid">

: <Parameter name = “h" type = “int"f>

</Method>

<Method name = “getName" visibility = “public” return = “String"/>

<Method name = "getCoordinateX" visibility = "public” return = “int"/>

<Method name = “getCoordinateY" visibility = “public" return = “int"/>

<Method name = “getWidth" visibility = “public” return = “int"/>

<Method name = "getHeight" visibility = “public” return = “int"/>

<Class name = “Relation” visibility = "public”>

i

§

“getCoordim:atex" return:= "true“f>

H

"getWidth” return = "trué"/>
“getCoordinateyY" return = “true"/>
“getHeight” return = “true"/>

</Class>

<Extends name="Edge" type = "DefinedClass"/>

<Constructar name = “Relation” visibility = “public™ return = "void">
; <Parameter name = “n" type = “String"/>
</Constructor>

<Meth0d name = “drawRelation” visibility = “public” return = “void">
<Parameter name = “g" type = "Graphics"/>
<Parameter name = “e” type = "Edge"/>

<Parameter name = “classNode™ type = “ClassNode™/>
<Parameter name = "n_Class" type = "int"f>
<CallMethod methodName ="getSource"/>

<CallMethod methodNams ="getSink"/>
<CallotherMethod abjectName="classNode" methodName =

i

',

<CallotherMethod ohjectName="classNode" rmmethadName =
‘ <CallotherMethod objectiName="classNode" methadhame =

<CallotherMethod objectNarne="classNode" methodMame =

</Method>

¢

<Class name = “Edge” visibility = “public"s

<Aftribute name = "name" visibility = “public* type = “String™ />
<Aftribute name = “type™ visibility = “public" type = “String"/>
<Attribute name = "sourceNode" visihility = “public” type = “Node™/>
<Attribute name = "sinkNode* ~icibifity = “public” type = "Node"f>
<Caonstructor name = "Relation™ visibility = "public” return = “void">
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f

.</CIass>

87

<Parameter name = "n" type = “String"/>
<fConstructars
<Constructor name = “Relation” vigibility = "public” return = "void">
<Parameter name = "n" type = “String"/>
. <Parameter name = "t" type = “String"/>
</Constructor> )
<Method name = “setSource” visihility = "public” return = "void">»
) <Parameter name = "n" type = "Node"/>
</Method>

<Method narie = “setSink™ visibility = “public” return = “void">

; <Parameter name = "n" type = "Nade"/> -
<fMethod>
<Method name = "getName" visibility = “public”™ return = “String" />
<Method name = "getType" visibility = “public* return = "String”/>
<Method narme = "getSource” visibility = “public” return = “Noede"/>

<Method name = "getSink" visibility = “public* return = "Node" />
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® j avaMapToUML.java

1 puhlic class JavaMapToDiagram {
2 puhlu, static void main(String[] args){
3 : new ClassDiagram("");
4 }
] }
® Edgejava
: L public class Edge
_ 2 =
3 public String name;
4 public String type;
-8 public Node sourceNode;
6 public Node sinkNode;
.7. _
8 E pubhc Edge(String n){
9: - { name = n;
10, | }
1, 7
122 B publlc Edge(String n,String t){
13. name = n;
14 - type = t;
15 }
16 i
17 H publn: void setSource(Node n){
18 r sourceNode = n; ¥
19 7/
20 H public void setSink(Node n){
21 B | sinkNode = n; }
22 £
23 public String getName( }{ return name; }
24 i
25 public String getType(){ return type; }
26 /7
27 public Node getSource( ){ return sourceNode; ¥
28 /f
29 public Node getSink(){ return sinkNode; }
30 i’
31 - }/fend class Edge

88
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® (ClassNode

1 import java.awt.*;

2 public class ClassNode extends Node

3 o

4 private int numberOfMethod;

S private int numberOfattribute;

6

7 H—] pubhc ClassNode(String n){

8 : super(n);

9 }

10 - -

7/

//delete (m use)

public yaid setNumberOftMethod(int n){ numberOfMethod = n;  }

:J/Ublil: void setNumberOfattribute(int n){ numberOfattribute = n;  }
{ .

gublic int getNumberOfiMethod( ){ return numberOfMethod; }

{Jlublic int getNumberOfatiribute(){  return numberOfattribute; }

::lbhc void drawClassNode(Graphlcs g,ClassNode n){

: int spaceX =

int spaceY = 1IJ

Font font = new Font(''Cordia Mew", Font.PLAIN 23);

g.getFont();

FontMetrics fm = g.getFontietrics(fant);

g.drawRect(wordinatex.coordinateY.width.height);

int y = coordinateY+spaceY+fm.getAscent();

g.drawString(name,coordinateX+width/2-fm. stringWidth(name)/2,y):;

. i g.drawLine(coordinateX,coordinateY+ 2 * spaceY+fm.getascent( ), coordinateX+
.. |-width coordmateY+ 2*spaceY+fm.getAscent());

29 .

3o | - g ¥ = y - (spaceY/2+fm.getAscent()) + spaceY;
.31 g.drawLine(coordinateX,y,coordinateX+width,y):

32 :

33 - }

34 - }//end class ClassNode
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® Node

1
1
12
- 13
14_
15
16
17
18
19
20
21
22
23
24
25
26
27
28

public class Node

[—E{

public String name;
puhblicint coordinateX;
public int coordinatey;
public int width;
public int height;

public Node(String n}{ name=n; }
/

public void setCoordinateX(int x){  coordinateX = x;
i

public void setCoordinateY(int y){  coordinateY = y;
/7

public void setWidth(int w){ width = w;

/7 ‘

public void setHeight(int h){ height=h; }

/

public String getName(){ return name;

// -

public int getCoordinateX( }{ return coordinateX;
/7

public int getCoardinateY( ){ return coordinateY;
/f

public int getWidth(){  return width; }

i

public int getHeight(){ return height; ' }

- }//end class Node

90
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®  Graph
1 import java.awt. *; .
2 import java.awt.event.*;
3 L——Hpublic class Graph extends Canvas {
4 public String name;
5 public int numberOfClass;
6
7
g -
0 _

public Graph(String n){

int widthBar = 15;
int widthTitle = 20;
int widthFrame = gan;
int heightFrame =600;
String name;
int numberOfClass;
Frame f = new Frame( );
name = n;

] f.setSize( widthFrame+ widthBar+ S,heightFrame+widthTitle+widthBar+5);
f.setVisible(true);
f.addWindowListener{new CloseWindow());
this.setSize( widthFrame,heightFrame );
: this.setLocation(D,widthTitle);
f.setLayout(null);

f.add(this);

}

/4

public void setNumberofClass(int n){ numberofClass = n; }
v

public int getNumberofClass(){ return numberOfClass; }

/'t
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® Relation
1 import java.awt.*;
2 public class Relation extends Edge
3 E{
4.8 . publlc Relation(String name ){
-5 B super(name);
6 - }
7 /7
8 pubhc Relation{String name, String type){
9 : super{name,type); -
} .
/t '

publlc void drawRelation(Graphics g,Relation e,ClassNode[] classNode,int n_Class){
Node source = getSource();

Node sink = getSink();

int x0 = source.getCoordinatex() + source.getWidth();

int y0 = source.getCoordinateY() + source.getHeight{)/2;
g.drawLine(x0,y0,x0+ 100,y0); X

3}/ fmethod
= }//end class Relation
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® (ClassDiagram
1 Jmport java.awt.*;
2 L__]publn, class CIasleagram extends Graph{
3 private int numberOfRelation;
4 . private ClassNode classNode[] = new ClassNode[20];
5 private Relation relation[] =new Relation[20];
7
8

7 = pubhc ClassDiagram({String n){
| super(n);

}
/f -
rublic void setNumberofRelation{int n){ numberOfRelation = n; }
/4
fublic int getNumberOfRelation{}{  return numberOfRelation; }
1/
pubhc void XMIToClassDiagram( Graphics g){//parse XMI ducument

/fereate Classhode Object

classNode[0] = new ClassNode( "test0");

classNode[0].setNumberOfattribute(0);

classNode[T].setNumberOfMethod(0);

classNode[U].setCoordinateX(50);

classNode[U].setCoordinateY(50);

classNode[U].setWidth{ 100);

classNode[0].setHeight{20);

classNode[1] = new ClassNode("test1");

classNode[ 1].setNumberOfattribute(0);

classNode[ 1].setNumberOfMethod(0);

classNode[ 1].setCoordinateX(250);

classNode[ 1].setCoardinateY(50);

classNode[ 1].setwWidth(100);

classNode[1].setHeight(20);

numberOfClass = 2;

//create Relation Object

relation[0] = news Relation("'r0","new");
relation[0].setSource(classNode[Q]);
relation[0].setSink( classNode[1]);

: numberOfRelation = 1;
}

/7
pubhc void palnt(Graphlcs aX{
XMIToClasleagram(g).
for(int i=0;i<numberOfClass;i++ }{
¢+ classNode[i].drawClassNode( g,classNade[i]);
1
/fédraw Relation
for(int i=";i<numberOfRelation;i++ ){
relation[i]l.drawRelation{ g,relation[i],classNode,numberOfClass );
}
}
//

54 -~ }//end class ClassDiggram





