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This thesis is the design and implementation of a measurement tool for object-oriented programs,
which is a tool for measuring size and complexity of Java source programs. This tool reports line of
code (LOC), number of methods per class, lack of cohesion, McCabe’s cyclomatic complexity metrics
etc. Software developers can use this tool to monitor the progress of software development and to
analyze the complexity of each method. It helps developers to identify complicated methods to be
improved and also helps system analysts to estimate size and complexity of next projects especially the
projects similar to the previous ones. This tool starts the process by reading and transforming a source
program into the syntax tree. Then the tool traverses the tree to collect the program's attributes and

computes the metrics to display on the output screen.
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class A{
private int x;
public int y;

public void m1() {
x=1;

private void m2() {
y=1

void m3() {
x =10;
}
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V(G)
class A{
private int x;
public void m() {
if(x>0&&x<3){ 1,2
switch(x) {
case 1: 3
case' 2 4
} // end switch
} // end if
4+1
}
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— DIT) ApMIUDIMIUVBINMTAUNDAAUANLA (Inheritance) VOIAAT 1AINI1TATID

a1 1Al "Extends" 11 1%11Av849 ClassDeclaration() 4@ InterfaceDeclaration()

2) MINUIUIUNTEAUBIAATE (Number of methods — NOM) Aon131iud1IuTruaveq
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Java Specification
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AN lnane javacc

S 4
Tdnrumsnonlndae
Jjavacc (*.java)

AoL lWaAY javac

javac (*.class)

{ Tdnrunmsnonlnddae
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fl]'lﬂ?jﬂ“l/l 4.1 ADUNUMNNLUTAIUUNDU (ACthlty Dlagram) INDFITNAIF T NYULUNDBNT Iﬂﬂlillﬂ?ﬂnlﬂa
FOAUUAVDINIHINI (Java Specification) wieazdsaneInUTa MU Tniau (lexical specifications)
Y o 4 . . £ A ] =1
uazmamwuﬂ"hmﬂim (grammar specifications) GINmﬂuag‘lugﬂuummm@umw (BNF : Backus Naur
2 <Y o :iyd 1 A A s £ g J o ..
Form) %4 Inddeimuavesmpamiilieglugauounioifo 91@® (JavaCC) Fuilunessu 1.2 (Javal 2.jj)
z o Y o Y A A o
mﬂuuuW‘Mamamwummmmm’n 3J11J5$3J'J§1Nﬁﬂ38%']31°1§‘;]5 IﬂEJ"l]1'J'I‘]5°ﬁ]$‘1J§'$1]'JﬁNﬁI‘1/ILﬂHLLﬁzllﬁfl'lﬂiﬂ!
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. s A sy . g o ¢
(JavaParserTokenManager.java) Lz Idueaiglna (ASCII UCodeESC CharStream java) 90wt lua
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Tdsunsumeinnswauiindszuanad o9 (avac) suuneu lnaesves wam JDK) uaneuig
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Tuirdetiazesuretanisun lusuige u@u Tid JavaParser java nazmsfiuamainainag

Y
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// Class JavaParser
private static IMetricParser metrics;

public JavaParser(java.io.InputStream fileStream, IMetricParser m) {
this(fileStream); \
metrics = m; /1 N@)S metrics
parseFile(fileStream);

}

public JavaParser(java.io.InputStream stream) {

}

public static void parseFile(java.io.InputStream fileStream) {
try {
Relnit(fileStream);
CompilationUnit();
}
catch(Exception ¢) {
System.out.println(e.getMessage());
System.out.println(e.toString());
System.out.printin("Encountered errors during file parsing.");

‘]Jﬁ 4.2 ﬂﬁiUiﬂ‘iuﬂin@uﬂﬂﬂ%”lﬂﬁ’luﬁﬂﬁ@Wclflf LLﬁ“’LﬁJﬁiNqﬂllmﬂ"’]ﬁ‘V]i

' wa a J .
ﬂﬁ 4.2 ﬂ?ﬁlWNﬁ')Llﬂﬁm@ﬂﬂﬁ’]ﬁ%@ metrics ﬂﬁﬂmﬁﬂﬂﬂm@ﬂ@um@ﬂwﬁﬂﬁWﬁ IMetricParser u,az"lﬁ}

q

v A

A Y s { A s
INUADUANTALMDT JavaParser(java.io.InputStream fileStream, IMetricParser m) AMsmes 2 adfe
~ J o v o S A ) o a J o o & wa 1 A
WTE111m?J‘i’(?ﬂﬁ‘i‘]J‘i‘]JUh/\Iaﬁﬂ‘ﬁJiﬂ‘MﬂIﬂﬁuﬂﬁM@uﬂ‘]J‘]JLm“’WTinJLGIEI‘iﬁﬂ’i5‘]JLﬂ‘]Jﬂ1ﬂi1!ﬁ3J‘]JGWIN”] IND
4
MUIUMAIIA mﬂuuﬂauamﬂmmfﬂw"lﬂmﬂimﬂmgﬂu parseFile(java.io.InputStream fileStream) U4

hauiieE a2 Truasn CompilationUnit() 1%ua CompilationUnit() whmsadieTnuanaas
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' A A ' 4 3 3 s w
Tvualuaeg Teaesunnisasteaeuininmstsema¥euinne (Package) nagliiSenTowesisdu
. g o a J <3 J o .
PackageDeclaration() Y4319 M3UszMABUNDIH (Import) Nz 1FenTewles5i544 ImportDeclaration()
5 o A g A ' a ¢ <
Vi wiedumstsemelsunndug wu msdszmanana mydszmadumesanara neg il
= I o . dgl o
5onlowesissu TypeDeclaration() YUNINNTU
{ < 1 1 1 . %
51 43 naaaliiviuanuana1eszrIenounn 1v PackageDeclaration() Tugimsdnenazndwd la
. £ 2 1A < A < v
PackageDeclaration() Glugﬂmwm HAIZEHUIUNM TN UBDUBIUNNLND packageName = getName() Taeld
A ¢ o £ A g A 4 9 Ada A < S mya A
i Toules159u getName() YununamnuFoves lvuaiisidesns luntine¥evewiinmny miniulddye

< Ay ¥ I 1 @ J ~ J o . A ~Aaa
uinnan 1@ ldinuam ludulsnames TaeSenlonlesisdu metrics.addPackage(packageName) ¥4 ITN1T

A 1 = A < 1 U :I o A 1w A
iinA1lu packages Taolimsnsavdouseveauinnanou g iunse lu degii 4.4

static final public void PackageDeclaration()
throws ParseException {
ji_consume_token(PACKAGE);
Name();
jj_consume_token(SEMICOLON);

}

static final public void PackageDeclaration()

throws ParseException {
jj_consume_token(PACKAGE);
String packageName = getName();
jj_consume_token(SEMICOLON);
metrics.addPackage(packageName);

static final public void Name() throws
ParseException {
ji_consume_token(IDENTIFIER);
label 19:
while (true) {
if (j_2_14(2)) {

E

}

else {
break label 19;
H
jj_consume_token(DOT);
jj_consume_token(IDENTIFIER);

static final public String getName() throws
ParseException {
Token t =jj consume token(IDENTIFIER)
String strName = t.image;
label 19:
while (true) {
if (ij_2_14(2)) {

El

}

else {
break label 19;
}
Jj_consume_token(DOT);
t=jj consume token(IDENTIFIER);
strName = strName + "." + t.image;

}

return strName;

H

>

511 4.3 anwuanaeszninound lunazwasud ly PackageDeclaration( )

private StringCollection packages;
private String currentPackage;

public void addPackage(String name) {
packages.addUnique(name);
currentPackage = name;

{ 1<} 1 o J
71 4.4 M3VAT packages Tudunlsnames
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static final public void ImportDeclaration() throws
ParseException {
ji_consume_token(IMPORT);
Name();
switch ((jj_ntk==-1)?jj_ntk():jj_ntk) {
case DOT:
ji_consume_token(DOT);
ji_consume_token(STAR);
break;
default:
Ji_lal[3] = jj_gen;

}
ji_consume_token(SEMICOLON);

static final public void ImportDeclaration() throws
ParseException {
ji_consume_token(IMPORT);
String importName = getName();
switch ((jj_ntk==-1)?jj_ntk():jj_ntk) {
case DOT:
ji_consume_token(DOT);
ji_consume_token(STAR);
importName = importName + ".*";
break;
default:
Ji_lal3]=jj_gen;

i
jj_consume_token(SEMICOLON);

metrics.addImportStatement(importName);

710 4.5 anumanassznIenound luaguasud ly ImportDeclaration()

A < 1 1 1 o
13N 4.5 wasalimiuanuuana19szINnoun 1y ImportDeclaration() §UMedetazrawn

. & 2 1 o el |/ 2 s . S vy
ImportDeclaration() Eﬂ‘lﬂNﬂJ’ﬂ HIISHUINDITNUFDUDINITONND TN importName = getName() 1niula

v A a s A 3 @ s /o
daxedunasan la lnua ludnlsanes Taeisenlenlosi5¥4 metrics.addImportStatement

. 5 a A ' . - 3 a v o a 4
(importName) #4133 aiuA1 1Y importCollection taztaaalyifiuIzmstiuduiuTnuavesdunesa

getImportCount() f 33 19 4.6

private StringCollection importCollection;

public void-addImportStatement(String name) {
importCollection.addElement(name);

}

public int getlmportCount() {
return importCollection.size();

b

=1 1< T, . Y 4
317 4.6 M3AVAT importCollection TudmlsAADT
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M18331R8INU 1519 (Project) AMIANUIBITUNEINUAAIE (JClass)  AAIANUIIIIUNGINVIUNTOA

=1

v 9
(Method) ﬂamwuaﬂi’%"nﬁmﬁuﬁmﬂﬁ (Variable) a113a05118' 1dd ]

42.1 Aaa@nI9 (Metrics)
2 . A <3| A o Y A a 2 J a A g
F10azdeAvenad "Metrics” naaalugi 4.7 WuamaiimihivesluugFuningns oy
[ 1 o a 4 A <3
Foyaa1a q 1nTnuaae q meluamalsznoudremsszmadiulsduauauy (Data Member) 114101
= 1 - o 1] 1 3 ] v < 4 < [
Joyauaziinmsoadn q Nldamstudeyamaniugu mMsdanuyoveuinng (addPackage) NM3IA
<3 d' wvAa 1 I 9 a < =
INVFOUDINAE (setClassName) HazAMANTAAI 9 vosnard Wudy 9ngUn 4.7 awmuniumsilsgma
o a A I o \ 4 A o 4
dulsouauauimiudnilss190e (Reference Variable) §@ currentClass Miiluinglunaia "IClass" tile
4 o v & o " v W %
Trawnsodn 9deyauaziunsealunaa "IClass" 14 Wodmstamnudoyatazmuiumariadgauenaiy

Uszinneang 9 ae 'l

—
= Metrics

-classCollection : JClassCollection
-importCollection : StringCollection
-currentClass : JClass

-packages : StringCollection
-currentPackage : String
-classComplete : IClassComplete

+Metrics(to : IClassComplete)

+setClassinterface(): void
+setClassName(name : String): void
+setClassPublic(Q: void
+setClassPrivate(): void
+setClassProtected(): void

+startClass(): void

+endClass(): void
+startlnnerClass(): void
+endlnnerClass(): void
+addPackage(name : String): void

+addMethod(name : String, isConstructor : boolean): void
+startBlock(): void

+endBlock(): void

+addSuperClassCali(): void

+addStatement(isEmpty : boolean, type : int): void
+addlmportStatement(name : String): void
+addSuperClass(name : String): void

+addinterface(name : String): void
+addMethodParameter(): void

+endMethod(): void

+addlnstanceVariable(): void
+addLocalVariable(): void
+getClasses(): Vector
+getimportCount(): int
+getPackages(): StringCollection

A 2 .
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422 amanidediunernulysen (Project)
= . = I - v o 9y A 8 7 a
FwazIBAveINNId "Project” uandluziln 4.8 iHuaaranivihiideiideae ldsdrad uguuingns

1 4 < @ 4 LY :
(JavaParser) Iagtimsaaae laisanesmn Tlsunsuduniiy sevedlilsunsuduniiutazaaiugmsius

E4 1]
A

. 1< a 4 A o Y A ' . dy =
(recursive) WUWI 10905 NFoaNmviNINi®e1 "sendToParser" Aelunana "Project" HITUNT
Y . { g @ . 4 <] 1 { @ o 1
Uszmaduls metrics Niflutaguosnand "Metrics" tive inudeyasia o Tumseaiifertumssmuan
' A g = 91 wa v w1 Y A 9 = 9 CoN
mseuAwInuLazisen lgmguauiiauazmdiaa o vedlilsna Taglinanadudunsenlsaauiia

E4
' ' o <3 o

nazunseaay q luaaailld wu Swauniinne (getPackageCount) $1uuna1dveslsion

(getClassCount) $11IUNNTOAYDI /5197 (2etNoMethods) Hazd 1M U5 iAVee 115190 (2etLOC) 1udu

L= Project

-metrics : Metrics
-packageCollection : PackageCollection

importCount : int

+Project()
+getProjectFiles(): Vector
+getProject(): Project

-processFile(directory : String, filename : String): void
-sendToParser(directory : String, files : Vector, recursive : boolean): void
+getMetrics(): Vector

+getPackages(): PackageCollection

+getPackagesCount(): int

-getLOC(): int

-getStatementCount(): int

+setlmportCount(to : int): void

+getlmportCount(): int

+getNoMethods(): int

+getAvgMethods(): float
-getAvgPublicMethods(): float
+getClassCount(): int
+getPublicMethodsCount(): int
-getClasses(): Vector

-getNoVariables(): int
-getNoPublicVariables(): int
+parseComplete(): void
+classComplete(toComplete :'JClass): void

A a .
E‘]JCVI 4.8 T]Elaglf]flﬂﬂﬁlﬂiuﬂaWﬁ "Project”



29

423 Aaanwiieiiuneanunata (JClass)
= A I A o Y A d = wa 1 ~
F1gazReAv0INAId "IClass" uandluzln 4.9 Wuaaanimihninusisaziveanaauiinag o
A @ dy = A A @ o 1 U v A <3 ~ Y1 v
menuaata meluaaratisziimmisaninernumsnvuan mMieruaneutazizon lsAnuautia
1 v W 1 9 A Y ~ 9 va 1 dy F2 1
uazmAiaae q vewnmd lagldamadudnunisenldquauiatazumseaan q luaaailld wu
fMrua¥enata (setName) 81UFoAAE (getName) MINNAIRAIVLNTOA (addMethod) MTBIULAL
o 1 o v o I Y A I =
MuruAszAUvoIMsIAANUdNiUTMeluna (getLcoOM) uan 13N 4.9 NI
U =) 4 { d U 4 $ d - 4
Usgmadausouauauimiludnils81309 ¥ currentMethod Mtiluing luaate "Method" 1ive 1¥anse
Y qIY Yy A o - o Vo oo 2 & oy A
hlddeyauazumsenluaaia  "Method" 19 mievhmsvamnudoyauazdiunumdriaduiudoyad

v v
nenunsealuaaratiuae li

—1

JClass
-superClassCount : int
-interfaceCount : int
-instanceVariableCount : int
-externalCallCount : int

-literalCount : int
-className : String
-superClassName : String
-currentMethod : Method

-currentVariable : Variable
-methodCollection : MethodCollection
-variableCollection : VariableCollection
-innerClassCollection : JClassCollection
-inlnnerClass : boolean

—currinnerClass : JClass
-interfacecCollection : JClassCollection
-package_name : String

-superClass : JClass
—-importStatements : StringCollection

+JClass(name : String)
“+addIimportStatement(pack : String): void
+getSuperClass(): JClass
+setSuperClass(sc : JClass): void

“+getlnheritancebDepth(): int
+getCBO(): StringCollection
+addinterface(name : String): void
+startlnnerClass(): void
+endlinnerClass(): void

+setName(name : String): void

+endMethod(): void

+addMethod(name : String, isConstructor : boolean): void
+addLiteral(type : String): void

+startBlock(): void

+endBlock(Q: void

+addSuperClass(name : String): void
“+addStatement(isBlank : boolean, type : int): void
+addMethodVisibility (type : String): void
+setMethodlsiInitializer(): void
“+addMethodReturnType(type : String): void
+addSuperClassCall(): void
+addlnstanceVariable(): void
+addMethodParameter(): void
“+addExceptionParameter(): void

+addLocalVariable(): void
+getMethodCount(): int
+hasSuperClass(): boolean
“+getSuperClassCount(): int
+getName(): String
+getMethods(): Vector
+getVariables(): Vector
+getlnnerClasses(): Vector
+getLCOM(Q: float
“+addPackage(pn : String): void

+getPackage(): String

= =
51U 4.9 s1waz@ean1elunald "IClass"
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424 AAanie3IUNeINULNTOA (Method)
= A I A o Y A g = wAa 1
31802108AUBINATE "Method" naadlugii 4.10 iWuaaranimihinuseazioeagaautinegg
A4 o & A A4 o o ' o A g S QU wa
Angnummsen meluamaiazlinnseaifernumsiiuan mseuauienuLazizonldmaaauiia
" v @ 1 Y A Y ~ 9 2 1 dy 9 1
uazAmAiaa e 9 veuwnsea lagldnaadudunGonldguaniatazmmseans q Tuaaaila wu
A 1o o ' 1o s A
MINUAITIUIUTANNUUA  (addStatement) NTOIUMIIUIUAANNUA  (getStatementCount) NITNUA
uuden luag 9] (addIfStatement, addCaseLabel, addWhileLoop, addForLoop) 013 21uA9 1IN T

AN 9 (getIfStatementCount, getCaseLabelCount, getWhileLoopCount, getForLoopCount) Audu

E Method

-statementCount : int
-ifStatementCount : int
-caselLabelCount : int

-whileLoopCount : int

-forLoopCount : int

-isAConstructor : boolean
-visibilityType : String

-returnType : String

-methodName : String
-intMethodcCallCollection : Vector
-extMethodCaliCollection : Vector
-paramCollection : VariableCollection
-localvarCollection : VariableCollection

-instanceVarUsed : VariableCollection
-methodBlock : Block

-parentClass : JClass
-constructorCallCollection : Vector

+Method(name : String, type : boolean, parent : JClass)
+getCBO(): StringCollection

+addVariableUsed(v : Variable): void

+setlslinitializer(): void

—+islnitializer(): boolean

+getParentClass(): JClass
+HsMethodParameter(s : String): boolean
+getMethodParameter(s : String): Variable
+isLocalVariable(s : String): boolean
+islnstanceVariable(s : String): boolean

+startBlock(): void

+endBlock(): void

+addPrefix(s : String, type : int): void
+getMethodName(): String
+isConstructor(): boolean

+addIfStatement(): void
+addCaselLabel(): void
+addWhileLoop(): void

+addForLoop(): void
+addMethodVisibility (type : String): void

+addMethodReturnType(type : String): void
+addStatement(isBlank : boolean, type : int): void
+addParameter(v : Variable): void
+addLocalVvariable(v : Variable): void
+addLiteral(type : String): void

+getForLoopCount(): int
+getWhileLoopCount(): int
+getCaselLabelCount(): int
+getifStatementCount(): int
+getReturnType(): String

+getParamCollection(): VariableCollection
+getLocalVvarCollection(): VariableCollection
+getlnstanceVarUsed(): VariableCollection
+getlnstVarUsageCount(): int
+getStatementCount(): int

+getName(): String

717 4.10 5180z@Ean18luAA1T "Method"
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42.5 Aaanue3IuNeINUAIIT (Variable)
=~ . =~ < A o Y A d a wa 1
31802198AVBIAAA " Variable " tanalugili 4.11 duaaaniminhimnusisazideaguauian
Ad o oo < A A4 o o ' o A g A g9 wa
wnenuduls melunaatizimmseainernumstivuaa msemanienuLazizonldmamauiia
1 v @ 1 o 9 A 9 = 9 va 1 dy 9 [

nazmaiane q veswls TaeldamadudwnSenldnuauiduaziunsonsis q Tuaaiailld wu
1 v v 9 v Y
MsmruaYedmls (setName) A uuNsoan19@1lsil (addMethod) o1mMIUIUIMNTOAN 1FEI1/57]

(getMethodUsageCount) YA IUINNA IS | AGon s (incrementUsageCount)

= Variable

-returnType : String
-visibility : String
-name : String
-initialised : boolean
-isArrayType : boolean
-isALiteral : boolean
-formalVar : boolean

-isAStatic : boolean

-isAFinal : boolean

-isATransient : boolean

-isAVolatile : boolean

-exceptionVar : boolean
-arrayDimension : int

-usageCount : int

-methodCollection : MethodCollection

+Variable ()

+Variable(theName : String, type : String, literal : boolean)
+Variable(vis : String, type : String)

+addMethod(m : Method): void

+getMethodUsageCount(): int

+HsStatic(): boolean

+isFinal(): boolean
+setReturnType(type : String): void
+setVisibility (vis : String): void
+setName(identName : String): void
+setlnitialised(): void

+setlsArray(): void
+HncrementUsageCount(): void
+setlsFormalParam(): void
+setlsExceptionParam(): void
+isFormalParam(): boolean

+isExceptionParam(): boolean
+isLiteral(): boolean
+getReturnTypeName(): String
+getReturnType(): String
+getArrayDimensions(): int

+getReturnType(dim : int): String
+getName(): String
+getVisibility(): String
+islnitialised(): boolean
+HsArray(): boolean

+getUsageCount(): int
+getMethodCollection(): MethodCollection

519 4.11 51wazReanelunara "Variable"
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43  madumgaENiArazMUINMAIIR

@ ' o o ' 4 I~} a1 o 1w @
ﬁ’J’E]EJ’Nﬁ']fJaglaﬂﬂ%ﬂﬂ’]ﬁ\?%@\?ﬂﬁ’lﬁﬁ’]ﬂ 9 Lﬁﬂi%iﬂﬂﬂmﬁuﬂﬁﬁ’lﬂ 9 m@ﬂ%@uﬁauazﬂ’lu’)mﬂ’lﬁjjﬂ

A qu o I o o o Ay a = Yo 1 g
L‘WﬂGh’iﬂﬂ"Iﬁi]@?lﬂLL‘]JIIﬂ"lillﬁﬂ\?WaﬂWIﬁ]’mu"lhlllLlﬁﬂ\iwa@ﬂ‘h‘ﬂﬁ'ﬂﬂﬂﬁ ﬁWiJ"Iiflﬂ‘ﬁU"lfJi"lfJa%L@ﬂﬂllﬂﬂﬂﬁﬂblﬂu

4.3.1 gamdamsvuswauaanuug
= o v A g wa @ v o Jd o P~ A a v
TgazReavoIgafduNN U aNTiANeINUMIUDTIUIMEANINUA A93109 4.12 WolimIad

< o ¢S W : o o .
Trua statement() NAzRINTFonTorlosisHu addStatement(...) Fuilumnsoavo9ing "Metrics” Inol

1 o 9

Wihfidam7eaue (message) Ao'li/1iTonlosisdu addStatement(...) Fuilummsoaveeing "IClass" 8191

1 o

"W < o o o s Y
Y currlnnerClass tN1NU null ﬂ%zmm%’awa"lﬂaﬂmﬂam%u addStatement(...) c'?mﬂummaﬂmmmq

'
v v KX~ v @

4 o A ' @ 1 1< 1 v
"Method" Lﬁ@ﬂ?ﬂTﬁl‘Wllﬂ”l‘lﬁ’ﬂUﬁ’Juﬂ Faa i vuNeomiulszinnaig ‘) 1¥U statementCount,

addIfStatement(), addCaseLabel(), addForLoop(), addWhileLoop() W

// Class Metrics

private JClass currentClass;

public void addStatement(boolean isEmpty, int type) {
currentClass.addStatement(isEmpty, type);

// Class JClass
private Method currentMethod;
private JClass currlnnerClass;
public void addStatement(boolean isBlank;, int type) {
if(currInnerClass == null)
currentMethod.addStatement(isBlank, type);
else
currlnnerClass.addStatement(isBlank, type);

// Class Method
public void addStatement(boolean isBlank, int type) {
if(isBlank) {
emptyStatementCount++;
statementCount--;

else {
switch(type) {

case [IE. STATEMENT:
addIfStatement();
break;

case CASE_LABEL:
addCaseLabel();
break;

case FOR_LOOP:
addForLoop();
break;

case WHILE LOOP:
addWhileLoop();
break;

default:
statementCount++;
break;
} // end switch
} // end else
} // end addStatement

51 4.12 wazBeagadidsmstiusumanuud
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432 yamdemariavesla TnamdAnvewumany
=2 o o A 1w a @ A A g ' v o
seaziBeavoaiduiemariaved s lnamwanvesuany Azl 4.13 Wedeimsgaaiia
a a @ IS @ 4
¥o9 g TnawAnvouAAY  92I5UIINMSEENUNTEAYDIIAY "MethodPresenter” 1ilunpuaAsAIADS
(constructor) Mzlimsimuanusudu lau191niag "Method" flimserumanmsativaluide 4.3.1

C J o 1 1
M3ty uaanmud Iaemsisen Teossumseua 1aun getifStatementCount(), getCaseLabelCount(),

T
=

) A v v .

getWhileLoopCount() 82 getForLoopCount() Tagausudunldne ifStatementCount, caseLabelCount,
whileLoopCount 1182 forLoopCount M1u819Y e 14 lumsduiuariaveslylnawanvesumany 910
Y ]

wuihmsisenTenleis a1 makeCyclomaticComplexity() tWohmsaumaidaia lalaawanvowman

uddmuamIiiudulsduauaunnye cyclomaticComplexity tial¥lunsti luannane'ly)

// Class MethodPresenter

private int cyclomaticComplexity;

public MethodPresenter(ClassPresenter parent, Method from) {
ifStatementCount = from.getlfStatementCount();
caseLabelCount = from.getCaseLabelCount();
whileLoopCount = from.getWhileLoopCount();
forLoopCount = from.getForLoopCount();

n.n.aikeCyclomaticComplcxity()
i

private void makeCyclomaticComplexity() {
int complexity = ifStatementCount + caseLabelCount;
complexity += whileLoopCount;
complexity += forLoopCount;
cyclomaticComplexity = complexity + 1;

public int getCyclomaticComplexity() {
return cyclomaticComplexity;

// Class Method
public int getIfStatementCount() {
return ifStatementCount;

public int getCaseLabelCount() {
return caseLabelCount;

public int getWhileLoopCount() {
return whileLoopCount;

public int getForLoopCount() {
return forLoopCount;

510 4.13 T1wazBeayamidunniaveslalnawanvowmany
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// Class Project
private int getLOC() {
int returnValue;
Enumeration e = packageCollection.elements();
while (e.hasMoreElements()) {
returnValue += ((PackagePresenter)e.nextElement()).getLOC();

returnValue += getimportCount();
return returnValue;

// Class PackagePresenter
public int getLOC() {
int returnValue;
Enumeration e = classCollection.elements();
while (e.hasMoreElements()) {
returnValue += ((ClassPresenter)e.nextElement()).getLOC();

return returnValue;

// Class ClassPresenter
public ClassPresenter(JClass from) {

makeLOC();

public int getLOC() {
return LOC;
}

public void makeLOC() {
int returnValue = 0;
Enumeration e = methodCollection.elements();
while (e.hasMoreElements()) {
returnValue += ((MethodPresenter)e.nextElement()).getLOC();
}

returnValue += getInnerClassLOC();
returnValue = returnValue + variableCollection.size() + 1;
LOC =returnValue;

// Class MethodPresenter
public MethodPresenter(ClassPresenter parent, Method from) {

makeLOC()

public int getLOC(). {
return LOC;

private void makeLOC() {
int LOC = getStatementCount() + localVarCollection.size();
LOCH++;
this. LOC = LOC;

717 4.14 wazReagamdnAiasIuINTINavedl)sen
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File “iew Tools
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Project
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File WView Tools
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= "3 Sartalgorithm
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+w mouseEntered { MouseE
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+n mouseClicked { MouseEy

Tl |

( Froject |’.—T—. Package |"1jc Class |’ m Method |’ v Wariable |

FACKAGE METRICS:
Fackage Mame : Mone
mHurmber of Classes

Murmbear of Methods 132
eighted Methods per Class QWMC): 6.4

Lines of Code (LOGC) 1849
Murnber of Staterments : 118

Murmber of Instance Variahles : 8

= v o 3 4 A A4
21]‘1/] 5.4 mi@mm’mmuﬂszmmamwnmmuaﬂaniwuﬂw% "None"

i MTOOP -- Metrics Tool for Object-Ornented Programs

File View Tools

Froject
@ 5 Mone
= "3, BidirBuhhleSatAlgorithm
@ ®3; BubbleSortAlgorithm
@ "2 ASortAlgarithm
= ", SortAlgarithm
@ "= Sorltem
+m destroy ()
+m getdppletinfo )
+ - getParameterinfo ()
+m init { 3
+m mougeClicked { MouseEy
+m maouseEntered { MouseE

+m mousePressed {MouseE
+m mouzeReleased { Mouse
+m paint { Graphics)

w pause )

w padse (int)

w padse {int, int)

- Ei-”||;|| |g"| |||%| @ < urrent Seiectinn e Sortitem

Led view metrics

+mmouseExited [ MouseEver

+mrun i)

@E‘& Class |/ w Wethod |’ v Wariable |

CLASS METRICS:

Package Mame :Mone
Class Name : Sorltern extends java.appletApplet

Depth ofthe Inheritance Tree (OIT): 1

mMumberofethods 0 19

Lines of Code (LOC) ;A&
Mumber of Staterments : 50

mMumber of Instance Variables | 6

LCOM: 092592549

U

517 5.5 magamariamwilszinnvesnamiaienanluande "Sortitem"
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7i- MTOOP -- Metrics Tool for Object-Oriented Programs

File view Tools

=] |dE sk [

Praject
@ 5 Mone
@ ®35. BidirBubbleSottAlgorithm
&= "= BubbleSortAlgorithm
@ "5 QA SorAlgarithm
@ "3 SortAlgorithm
@ "= Sortltern
+ i destroy {3
+w getdppletinfo { )
+m getParameterinfo { 3
+winit {3

+w mouseExited { MouseEve
+m mousePressed ( MouseE
+m mouseReleased { Mouse
+w paint { Graphics )

wmpadse

m pause {int)

w pause (int, int)

Current Selectio... +w paint { Graphic...

L view Metrics

+m mouseClicked ( Mouse B
+m mouseEntered { MouseEw

+m P Q)

: [ R Project [ .., Package [® ¢ Class | w Method | v Variable |

METHOD METRICE:

Class Mame : Sorltemn
Method Mame : paint { Graphics )

Murmber of Parameters: 1

Lines of Code (LOC) : 20
Murmber of Statements - 14

Cyclomatic Complexity (McCabe): 5

Murmber of Local Wariahles: 4

Coupling Between Objects : 4

U

File ¥iews Tools

ii: MTOOP -- Metiics Tool for Dhiect-l]lient Programs

Froject
@ S5 Mone

@ "= BidirBubbleSartAlgorithm

@ "5 BubhleSorAlgarithm

@ "3 QSortAlgorithm

@ "3 Sortalgorithm
+m init )
T paused )
Tm pause {int)
T pauseint, int)
+m setParent { Sortitem )

wm S0t array )

+wm stap ()
—w parent
@v stopRequested

@ " Sortltem
+wm destroy { )
+m getdppletinfo ()
+m getParameterinfo { )
+wminit {3
+m moauseClicked { MouseEw
+m mouseEntered ( MouseE

517 5.6 MmagamdriamuilszinnveuunsoaeAan 1MUATNYS "paint(Graphics)"

EElcElEEE T

L view metrics

+ i mouseFyited ¢

Wlass r w hiethod |’ v Wariable |

YARIABLE METRICS:

Wariahle Mame : parent

Type :Sortltem
Scope  private

s used: T limes
by 4 methods

Detailed

Iz used by
setParent { Sartltern )
pause ()
pause {int)
pause (int, int)

= ' v W v a s A a A
§J‘]_I‘ﬂ 5.7 mi@mmmmnﬂizmmmmmﬂsaummummﬂaﬂTwuﬂ‘ma "parent"
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I'i'l: MTOOP -- Metricz Tool for Object-Oriented Programs

File View Toals

: ﬁ||_‘|| |g||| |||%| @ Current Selaction: ;33 Mone

Project

D o Mone
@ "z BidirBubhleSotAlgarithm
@ "3 BuhbleSotAlgarithm

B view Tables

Current Element : Mone
Class [ DT [nom| Loc [MoSinstance..] Leom |

@ =2 QSonAlgarithm BidirBubhleSortAlgori.. |1 32 |24
= ms SonAlgorithim BubbleSortAlgorithm 1 17 |11
@ == Sortitern Q5orAlgorithm |1 M
+w destroy { ) Sortalgorithm o |7 |2z 12
+w getdppletingo ¢ 4 Ml sortitern ok 18 |88 &0
+m getParameterinfa { ) : 4
+winit ¢ )

+w mouseClicked { WMous
+m mouseEntared { Mous
+w mouseExited { MouseE
+w mousePressed ( Mousg |

+m mouseReleased { Mol™
i | »]

1 [EE

@ 1
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AeMIHUINADF (JDBC - Java Database Connectivity) #3desiimssmuasesnsanaoriie 45 udsdoya
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f1em31%10AT% (ODBC — Open Database Connectivity) I98lslasinesveslylaswondeniya
o J 4 P
(Microsoft Access Driver) #azfHUAAA O3 AUl (Data Source Name) ¥0 "MTOOP" uag lldandnva
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%9 "mtoop.mdb" 111AT030IAN3 10AT% (ODBC Data Source Administrator) {15399 e131501AUTUNN

vioiosvedoyald Azl 5.9

L)

ODBC ‘Microsoft Access 97 Setup I
Data Source M are: IMTDDF’ Ok, I
Dezcription: I
Cancel I
— Databaze
Databaze: E:w'anghThesizhTestht TOOPYmtoop.mdb Help I

Create. .. Bepair... Compact... I

advanced... I

— Sypstem D atabaze

& Mone
= Database:

Spstem Database... I

Optionss = I
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2

4 o o = < o
Lﬁag‘l%’zﬁaﬂﬂqﬂ%umiuuﬁnﬂ’fagamgm%’aga (Tools/Save to DB) 3¥UUNILNINITILFAN

3 5 o 3 4 4 { @ 4
lapzdenilond (Dialog Box) e ldidendeTisnan ldimsiiuiinasgudeyaliuds wieldnsenie

Tilsivandesmstiuinlasszuldimuaselisnn 13fe Unknown Project taziitjmiudindoya (Save)

A o o K Y ¥ o A
INDNINMIUUNNUDYAIFIHVDYA ﬂ\izﬂ‘ﬂ 5.10

Eg,iﬁave Metrics to DB
Project List:
Motepad |~ |
Prajt e
Projz
Frojectarmes -
Test Projectt - |

Fraject Bame: |Unknown Project

Save
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@ b J v ' v o <] o
nasnmindldFeunsadeniladiugaiaianngmdeyn (S8 (Tools/Load from DB) ss1nfioziin

A A A 9 o o oA < Y
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i3 MTOOP -- Metrics Tool for Dbject-Oriented Programs

File View Tools

A ‘@||||§:j"%| @ CurrentSeIectiun:,—?—.Nnne

=7 Project &

% 5. None B

@ "2 BidirBubhleSortalgarithm

@ "3 BubhleSaortAlgorithm

@ 5 GSartAlgarithm

@= "5 SortAlgorithm

@ "= Sortitern o —— et Gk - G0 B OBIU
+ destray () §§ Mone  |BubbleSodAlg... 2 1 1 1? 11
+igettppletina ¢ ) e g Nune QSDr’rAlgnnthm

+u getParameterinfo ( ) [ ] - | S_Drtﬁlg_nrlthm | ‘1 7 IE 041?
+minit{ ) ) : 'Sortitern T 0936

+u mouseClicked  Mous

+u mouseEnterad { Moug

+ i mouseExited ( Mouse

+w mousePressed { Mou

+m mouseReleased (Mo

+ i paint { Graphics )
mpause )

nanea int’

| ©2Load from DB

Froject: | SonDemol w | Melics By |Class W

Froject Mame: SonDemol  Metrics By, Class

‘N[Fackage] © Class ~ | DIT| NOM[LOC|NOS Instanc..] LCOM]
AMone  |BidirBubbieSo.. | 1] 1] 32] 24

A @ 1 Y < o 1w @ Y
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6.1.1 wamsnaaeulsunsui 1
Tdsunsuduativnlslumsnaaeulilsunsun 1 lewiandaegaldsunsulumisdodo “Java
AWT Reference” 10t 1w Tohn Zukowski [11] Faiivma 1,602 lusi fs317 6.1 ieri Tusunsuduniiui

W'lilszananamdiiadlensesiio MTOOP ¢ lanamddiafiuenauilsznnais o

1. // This example is from the book Java AWT Reference by John Zukowski.
2. // Written by John Zukowski. Copyright (c) 1997 O'Reilly & Associates.
3. // You may study, use, modify, and distribute this example for any purpose.
4. // This example is provided WITHOUT WARRANTY either expressed or
5. import java.awt.*;

6.

7. class CardPanel extends Panel {

8. Panel create(LayoutManager layout) {

9. Panel p = new Panel();

10. p.setLayout(layout);

11. p-add("North", new Button("this"));

12. p.add("West", new Button("is"));

13. p.add("South", new Button("a"));

14. p-add("East", new Button("test"));

15. p-add("Center", new Button("applet"));

16. return p;

17. }

18. CardPanel() {

19. setLayout(new CardLayout());

20. add("flow", create(new FlowLayout()));

21. add("border", create(new BorderLayout()));

22. add("grid", create(new GridLayout(2, 2)));

23. }

24. }

510 6.1 TsunsuduniiunlylumsnaaeuTisunsun 1
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25. public class CardLayoutTest extends java.applet. Applet {
26. private CardPanel cards;

27. public CardLayoutTest() {

28. setLayout(new BorderLayout());

29. add("Center", cards = new CardPanel());

30. Choice ¢ = new Choice();

31. c.addItem("flow");

32. c.addItem("border");

33. c.addltem("grid");

34, add("South", ¢);

35.

36. public boolean action(Event evt, Object arg) {

37. if (evt.target instanceof Choice) {

38. ((CardLayout)cards.getLayout()).show(cards,(String)arg);
39. }

40. return true;

41.

42. public static void main(String args[]) {

43. Frame f=new Frame("CardLayoutTest");
44, CardLayoutTest card = new CardLayoutTest();
45. card.init();

46. card.start();

47. f.add("Center", card);

48. f.resize(300, 300);

49. f.show();

50. }

51, }

51 6.1 TsunsuduminilglumsnadouTisunsui 1 (do)

@ ' v @

4 4 1 Y] v %
iieldinsesiie MTOOP lumsamdaialasnslsiladduamaiia @@iew/view Metrics) @4

QU U
1 o o

Y v < o Ay Y ' o AN Yo Y o ~
9]'E)\‘]ﬂﬁGl‘HL‘WL!ﬂ"IW‘UE!\‘INﬁa‘W‘ﬁ"Uf’JQﬂWﬁﬂ?ﬂﬂhlﬂolULlﬂﬁgﬂi%LﬂWﬁE‘NTﬂﬂ‘i’lUlﬂl!"liﬂiuﬂiﬂﬁuﬂﬂﬂﬂﬂﬁ@ﬂ‘ﬂ 1

[ ' ¥ @ o W

o Yy N S A d’ o o o o < AA
mmmiﬂszmawaum"lﬂwaaW‘ﬁ 19 ANNIIATTINT I‘]Ji!ﬁ]ﬂ melugﬂw 6.2 AT ITUUNNNINTGD

= 1

"None" ttanaluzilii 6.3 mariadmsunaIanse "CardLayoutTest" iaaeluziii 6.4 mariadmsummson

A4 _ 4 — - va & 4
%0 "main( array )" naaalugin 6.5 uazmariadmsuawlsduauauNNFo "cards" taaslugin 6.6

]
v A

Ayy A o 1w Y 2 o o 9 A 4 A A o o Y
Wﬁ“l/]ulﬂmf]vnﬂ'liﬁiﬂfﬂﬁ"é]‘]Jﬂ']@]'J'Jﬂ‘l/lllﬂﬁflflﬂﬂ‘ﬂﬂ15ﬂ1u’3mﬂﬁﬂlﬂ’) W‘]J’)”I!,ﬂﬁE)\ﬁJf]’Jﬂﬁ'"liﬂiﬂﬂ]H’JmUlﬂQﬂ

P Ay ¥ P
fosunldsonuuy’ls

ij: MTOOP -- Metiics Tool for Object-Oriented Programs

File View Tools

__ | | [ME 53 @ Current Selection: & Project

158 Project N D view Metrics
© .5 None i 2 :
o ®a. Catdl ayoufTest : [E8 Project [, Package |® c Class | w Method | v Variakle |
+mn Constructor () i PROJECT METRICS:
+wactiond Event, Ohject) i
+ 1 miain o array ) Murber of Packages: 1
v cards M| Mumber of Classes ;2
§ "= CardPanel :
m Constructar { ) A Murnber of Methods 5

m create (Layoutitanader) < weighted Methods per Class (WMC) © 2.5

Lines of Code (L0 38
Mumber of Statements © 25

Mumber of Instance Variables: 1

¥ @ o [
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File “iew Tools

“||J| |g"| |||%| @ Current Selection: ;g5 Mone

FProject
@ 5 Mone
@ "gc CardLayoutTest
+w Constructar ()
+w action { Event, Object)
+w main array )
w cards

L wiew Metrics

Project r.—f—. Package r'rjc Class r w Method r v Variable |
FACKAGE METRICS:

Fackage Mame : MNone

@ "= CardPanel Mumber of Classes 12
w Canstructor )
w create { Layouthanager ) Mumber of Methods ]

eighted Methods per Class QWMC): 2.8

Lines of Code (LOC) 37
Mumber of Statements © 25

Mumber of Instance Yariables ;1

~ ' o o o [ 3 A A ~
sUn 6.3 AAIATIUITULUNNNINGD "None" Tﬂﬂiﬂiuﬂﬁuﬂﬂﬁ@ﬂﬂ 1

QU

7i: MTOOP -- Metrics Tool for Object-Oriented Programs
File View Tools

"”J |@| |ﬂ@ @ / El;rr_ent_Selection: "= CardLayoutTest

Project M &g view Metrics SEEE R e s
? rgtjrjocngardl_ayouﬁest 2| (B8 Froiekt [, Fackage [®o: Class [ w Method [ v Variable |
+m Canstructar ¢ ) M/ cLess mETRICS:
+w action { Event, Object)
“+w rmain array ) Packadge Mame : Mone
w cards Class Mame @ CardLayoutTest extends java.applet.Applet
@ =z CardPanel
w Constructar () Ciepth of the Inheritance Tree (DIT): 1

wn create { Layouttanager)
Mumber of Methods  © 3

Lines of Code (LOC) : 22
Mumber of Statements : 14

Mumber of Instance Yariahles © 1

LCOn: 0.5

i MTOOP -- Metrics Tool for Object-Oriented Programs
File View Tools

: D”"ﬂ |@| ||% @ Swuprent Selectio... +w mairrdarra..

Froject
@ o Mone
@ "z CardLayoutTest
+m Constructor ()
+wn action { Event, Ohject)
+w main f array)
w cards
§ == CardPanel
w Canstructar | )
w create { Layouthlanager)

L view Metrics = ol

(B Project [, Package [® < Clags | w Method | v Variahle |

METHOD METRICE:

Class Mame : CardLayoutTest
Method Mame : main { array )

Mumber of Parameters: 1

Lines of Code {LOC) 8
Mumber of Staterments : 5

Cyclomatic Complexity (McCabe): 1
Murmber of Local Yariahles: 2

Coupling Between Objects : 3

| »
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i MTOOP -- Metrics Tool for Object-Oriented Programs

File ‘iew Tools

: D’“"J |@| ||% @ Current Selectio...— v cards

Project N B view Metrics o of
@ 2 Mone 2 : ;
@ == CardLayoutTest ;: Project [... Package [® < Class || w Method |« Variable |
+mw Constructor () WARIABLE METRICE:
+w action { Event, Object)
+ - main ¢ array ) M| variable Mame : cards
—w cards 2
@ ®a CardPanel : Type : CardPanal
n Constructar () : Scope : private

w create { Layouthanager) gg

15 used: 3 times
by 2 methods

Detailed
Is used by

Constructor €3
action { Event, Chject)

v o o
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Gi- MTOOP -- Metrics Tool for Object-Onented Programs

File “iew Tools

|J|J |J|J |J|J ,_ Current Selection: G5 Project

== Project EEView Tahles &
? ot Mone §§ Current Elerment : Project
@ "= CardlayoutTest | =
& ==, CardPanel M _Package” [ MoC [ NOM [~ WMC [ Loc | NOS __[Instance Var]
AMMone (2 0 el e I e W L — 25 1 |
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i MTOOP -- Metrics Tool for Object-Oriented Programs
File “iew Tools

i |J|J |J|J |J|J ’_ Current Selection: fg Mone

=5 Project Al EEview Tahkles
¥ «ta Mone Current Elerment : Maone
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§§ CardlayoutTest |1 3 22 14 1 0.50000
CardPanel 1 2 15 11 o 0.00000
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File “iew Tools
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@ sas ptolemy.plot :
@ "3 CmdLineArgException

current Element . Froject

@ =2, Message | il Package [ MOGC [__NOM ! WG| LOC | MOS |Instance Yar.|
& ==, Plot ~ | Hfptolermy.piot (13 — 146 1217 2561 1847 133 |

o JMetric - Java Metrics Analyser

File Tools Window Help
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er Metrics Project n Ed Tahle Data :
P ptolemy.pl.m X 3 Carrent Elerm ety hetric s Praject
@ ¢ CmdLineArgException 3
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File Help
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1 1z 14s 2825 ptolemy.plot
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Packages Classes Functions NC35 | per
1.00 l1=z.00 l14s.00 Z,825.00 | Project
l1=z.00 l14s.00 Z,825.00 | Package
1=.17 235.4=Z | Class
19.35 | Function
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@ C PlotPoint FlotLive |66 45 057 1 7
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MNr. MCSS Functions Classes Javadocs Class
1 5 p=4 o 1l prtolemy.plot. CondLineargExcepition
2 =<1 =2 = 3 prolemy.plot.Message
3 1070 pci=1 1 35 prolemy.plot. Plot
<1 [=3=] 5 o 5 ptolemy.plot. FPlotapplet
5 a7 = 1 2 prolemy.plot.PlocApplication
& 1015 58 3 4z prolemy.plot. PlotBEox
s 5 = o 1l prtolemv.plot. PlotDataException
E=] 152 10 3 1l prolemy.plot. PlocFrame
=] 7o 7 = S prolemy.plot. PlotLiwe
10 7 3 o 4 ptolemvy.plot. PlotLiwveapplet
11 [=] [n] [n] 1l prolemy.plot. PlocPoint
1z =45 11 (=1 4 prolemy.plot. Pxgraph
Arreracge Object HNCSS: Z31. 4=
Average Object Functions: 1=.17
Arrerage Object Inner Classes: 1.50
Arreracge Object Javadoo Commernts: 10. 4=
Program IMNC3H3: Z5825

519 6.11 mariavesaaralullswn dwmsuldsunsunaaoun 2

U




49

A =) = A A v o ' v v 1 9 12 A
A1519%7 6.2 M3lFeuneunssaleIanunIfInn1g ] YO dmisuTdsunsunageud 2

4 . | IEAUANY | . . NUIUAD
4 GEGRFVC I I U U U -
¥onaa . anveINs . .| wlsoua | LcoMm
9 N NTA UITNA | dAnuUA .
AUNOA UAUN
PlotApplication
MTOOP 1 8 86 55 1 0.85714
JMetric 1 8 86 55 - 0.86
JavaNCSS - 8 97 - - -

MTOOP -- Metrics Tool for Object-Oriented Programs
File Yiew Tools

=] M ElE [

Froject

¥ i ptolemv.pl.ot . Current Elerment T PlotApplication
&= == CrmdlineArgException
@ =2 Message Method _|r Farameters | I N | MoS | WG [ Localvar. | ceo |
@- " Plot Construeto.. |00 i AN ~ L a 0
& =2, Plotapplet Gonstdictal. 1., <8 gt g 4 1 5
@ ™3 PlotApplication _about i ) J—U — JucA A WA 1 1 1
@ =z PlotBox _clase () |0 2 |1 1 0 0
& =2, PlotDataException dec @ FBlo T 7 240 0% I ) 1 1 1
@ "= PlotFrama Lpargedrgh ol L -4 |48 (33 13 11 5
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§ P ptolermy.plot Current Elermnent : PlotApplication
@ £ CrdLineArgException R —- o = E e T
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& ¢ Plot Constructo... [ 45— TUI— 1 a 1] 0
@ ¢ Plotapplet Constructa... |11 =] 3 y. 1 1 u]
® ¢ Plotapplication _about ¢ ) |3 I . £, | 1 0
© ¢ PlotBox —close 3 |2 ] 11 0 0 o
@  PlotDataException _help © 3 |3 1 1 e |0 1 u
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Nr. HNC35 CCH JVDC Function

50 2 1 1l prtolemy.plot.Plotipplication. PlotApplication()

21 2 1 0 ptolemy.plot.Plocidpplication.

52 21 = 1l ptolemy.plot.Plotdpplication. PlotApplication(S3tring[ ])
53 [} 3 1l ptolemy.plot.Plotipplication.main(3tring[])

54 3 1 1l ptolemv.plot.Plotipplication. about (]

55 2 1 1 ptolemy.plot.Plotdpplication. close ()

S6 3 1 1 ptolem¥.plot.Plotdpplication. _helpi()

57 465 1=z 1 ptolemy.plot.Plotipplication. parseldrgs(3tringl[]]
58 1z 3 1 ptolemy.plot.Plotipplication. usade ()

59 5 1 0 ptolemy.plot.PlotBox. FPlotEox ()
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_parseArg(String[])
MTOOP 1 45 33 13 11 5
JMetric 1 45 33 12 11 -
JavaNCSS - 46 - 12 - -
MTOOP JavaNCSS
1 /** Parse the command-line
2 */
3 protected int _parseArgs(String args[]) throws CmdLineArgException, 1 1
4. FileNotFoundException, [OException {
5. inti=0, j, argsread; 2,34 2
6. String arg; 5 3
7 String title = "Ptolemy plot"; 6 4
8. int width = 400;  // Default width of the graph 7 5
9. int height = 300;  // Default height of the graph 8 6
10.
11. while (i < args.length) { 9 7
12. arg = args[i++]; 10 8
13.
14. if (arg.equals("-help")) { 11 9
15. System.out.println(_usage()); 12 10
16. continue; 13 11
17. } else if (arg.equals("-test")) { 14 12,13
18. _test = true; 15 14
19. continue; 16 15
20. } else if (arg.equals("-t")) { 17 16,17
21. title = args[i++]; 18 18
22. continue; 19 19
23. } else if (arg.equals("-v") || arg.equals("-version")) { 20 20,21
24. _about(); 21 22
25. continue; 22 23
26. } else if (arg.startsWith("=")) { 23 24,25
27. int xscreen = 1, yscreen = 1; 24,25 26
28. boolean screenlocationgiven = false; 26 27
29. StringTokenizer stoken = 27 28
30. new StringTokenizer(arg.substring(1, arg.length()),
31. "=x-+");
32. if (stoken.hasMoreTokens()) { 28 29
33. width = (int)Integer.valueOf(stoken.nextToken()). 29 30
34. intValue();
3s.
36. if (stoken.hasMoreTokens()) { 30 31
37. height = (int)Integer.valueOf(stoken.nextToken()). 31 32
38. intValue();
39. }
40. if (stoken.hasMoreTokens()) { 32 33
41. xscreen = (int)Integer.valueOf(stoken.nextToken()). 33 34
42, intValue();
43, screenlocationgiven = true; 34 35
44, }
45. if (stoken.hasMoreTokens()) { 35 36
46. yscreen = (int)Integer.valueOf(stoken.nextToken()). 36 37
47. intValue();
48. screenlocationgiven = true; 37 38
49. H
50. if (screenlocationgiven) { 38 39
51. setLocation(new Point(xscreen+1, yscreent+1)); 39 40
52.
53. continue; 40 41
54, }
55. }
56.
57. setSize(width, height); 41 42
58. setTitle(title); 42 43
59. argsread = i++; 43 44
60. plot.parseArgs(args); 44 45
61. return argsread; 45 46
62. }
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Current Selection: Froject

Project | Eflview Tables |

& 35 Freenet

&= e Freenet.client =

@ .2, Freenet.contrib. fprosy| : Fackage | MOC b | A | LOC [ MNOS [Instance var |

@ .2, Freenetcrypt | iflFreenet |34 o as 444 #51 463 7T

@ .%, Freenet.message MFreensteli 18 [A4 284 | [7B3 503 62

@ .2, Freenetnode ‘MFreenetco... |3 g 2.67 179 118 21

@ .2, Freenet.support “MFreenetcrypt |1 =z 22.00 238 |1a8 ]
®- =3 BinaryTree ‘MFreenetm... 17 24 4.94 539 REAG 34
©- "3 Branch Freenetno..8 . =~ /51 . o o 567, o o0 |BEBT o 24T 21
©- =z; ByteCaunter |=| EMFreenetsu 17 [70 412 _ |4a0 =GN a8

k g—

o JMetric - Java Metrics Analyser

Tools Window Help

| [ || 5"'” (=] |332(" b ||Fg—|| B || = @ Current Selectio... pr Metrics Proj...

pr hietrics Project E= Table Data :
©- P Freenet . Current Elemment : Metrics Project
@ P Freenetclient
@ P Frochetcontrib foroy Package |Lines of Co..[ Statements | Classes [ Methods | |
@ P Fresnst crypt Freenet 851 463 34 151
@ P Freenetmessage Freenetcli.. (783 503 19 54
&= P Freenet.node ifiFreenetco.. (179 118 3 a
9 P Freenet.support Freenetcrypt| 238 188 1 22
&= & BinaryTree “MiFreenetm... 538 316 17 a4
@ £ Branch ‘M Freenetno... |387 247 g a1
©- I ByteCounter ‘MFreenetsu... 440 269 17 70
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e Tool=s
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21 Current Selection: ;3. Freenetnode

Froject Exview Tables : g e
gm E:zg:g: client Zurrent Elerment © Freenetnode
o 2 Freenet cantrib fproy| Class | oIT [ IR | Loc ] NOS [Instance “ar | Lo ]
& .2, Freenetorypt Data o 11 53 El 4 075000
& 7. Freenetrmessage DatacB [5] 2 G = 1 1.00000
© %, Freenetnode DatabotRe. (1. . -~ 4o~ . |1 o 5] 0.00000
©- == Data DatasStore [5} 7 15 7 5] 0.00000
@ == DataCB DataStarelt.. |0 I WEZ1I § I A1 4 | | 3 0.00000
=3 DataMotReadyEx LimitedH=a... (1 |4 _— — "[30. |20 2 0.33333
©- =z; DatasStare rode 1 7 122 EE] 3 1.00000
@ == DataStoreltemn ~ StandardD .. |0 14 110 66 5 0.30000
<] e I ] Standardm_. |0 o 4 40 Z5 = 0.66667

Metric - Jawva Metrics Analyser

le Tools Window Help

| (| || BT”EI |§3§(" = ”"‘K" E” T Current Selectio... P Freenet.no...
Pr hletrics Project = EE Table Data = Y
©- P Freenet - Current Elerment reenet.node
@ P Freenetclient
@ P Freanetcontrib farmey Class | STMT | Lo oM | MTDS | DIT | Pub mTDs ||
& P Freenetcrpt Data 53 075 11 [i] E]
© P Freenetmessage DataCB L] 1.00 2 o 2
2o P Freenetnode DatarotRe. . |1 o000 o 1 o

@ & Data DataStore 15 0.00 7 a 7

== < DatacB DataStorelt... (10 0.0o0 zZ o zZ

< DatarlotReadvExc|=| LimitedHa... |30 n.33 4 1 4

&= I DataStore Mode 122 1.00 7 1 4

e < DatasStoreltern StandardD... 0.80 14 o 12

&= < LimitedHashtable Standardhd. ["R=kd 4 ] 3

= |
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MTOOP JavaNCSS
1. private static final void informRead(HttpURLConnection ¢, Hashtable at) 1 1
throws IOException
2
3 if (params.getParam("informRead").equalsIgnoreCase('yes")) 2 2
4,
5. InputStreamReader ir = new InputStreamReader(c.getInputStream()); 3 3
6 BufferedReader br = new BufferedReader(ir); 4 4
7 SHA 1 sha=new SHAI(true); 5 5
8. while(br.ready()) 6 6
9. {
10. String addrstr=br.readLine(); 7 7
11. addrstr=addrstr.trim(); 8 8
12. if(addrstr.startsWith(BUILD)) 9
13. { 9
14. String latestbuild = addrstr.substring(BUILD.length()); 10 10
15. if (buildNumber.compareTo(latestbuild) < 0) 11 11
16. System.err.println ( "Newer build "+latestbuild+" is available 12 12
than this build "+buildNumber+", please upgrade!");
17. }
18. else if(!addrstr.equals("")) 13 13,14
19. {
20. StringKey tname = new StringKey(sha.doHash(addrstr)); 14 15
21. if(n.ds.searchRef(tname)==null) 15 16
22. at.put(addrstr, tname); 16 17
23. }
24, }
25. ir.close(); 17 18
26. }
27. }
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MTOOP JavaNCSS
1. public static XMLBookmarks of( Document doc ) 1 1
2. {
3. XMLBookmarks bookmarks; 2 2
4,
5. if (_allBookmarks == null ) 3 3
6.
7. _allBookmarks = new Hashtable(); 4 4
8. bookmarks = null; 5 5
9.
10. else 6
11. bookmarks = (XMLBookmarks) _allBookmarks.get( doc ); 6 7
12. if ( bookmarks == null ) 7 8
13. {
14. bookmarks = new XMLBookmarks( doc ); 8 9
15. _allBookmarks.put( doc, bookmarks ); 9 10
16. }
17.  return bookmarks; 10 11
18. }
19.
20.
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MTOOP JavaNCSS
LOC [ Vv(G) LOC [ v(©G)
1. public void reloadDirectory(String path) 1 1
2. |
3. // because this method is called for *every* VFS update,
4. // ' we don't want to scan the tree all the time. So we
5. // use the following algorithm to determine if the path
6. // might be part of the tree:
7. // - if the path starts with the browser's current directory,
8. // we do the tree scan
9. // - if the browser's directory is 'favorites:' -- we have to
10. /I do the tree scan, as every path can appear under the
11. /I favorites list
12. // - if the browser's directory is 'roots:' and path is on
13. /I the local filesystem, do a tree scan
14. String browserDir = browser.getDirectory(); 2 2
15. if(browserDir.starts With(FavoritesVFS.PROTOCOL)) 3 1 3 1
16. reloadDirectory(rootNode,path); 4 4
17. else if(browserDir.startsWith(FileRootsVES.PROTOCOL)) 5 2 5,6 2
18. {
19. if(IMiscUTtilities.isURL(path) || 6 3.4 7 3
MiscUtilities.getProtocol OfURL(path).equals("file"))
20. reloadDirectory(rootNode,path); 7 8
21. }
22. else if(path.startsWith(browserDir)) 8 5+1 9,10 |4+1
23. reloadDirectory(rootNode,path); 9 11
24, }
25.
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1 2 1 1l org.djext.GUITUtilities.getdextcIconInage ()
= 3 1 0 org.jext.GUITtcilities.Windowddapter. windowactivated (WindowEwent)
3 =1 1 1l org.jext.GU0ITtilities. requestFocas (Window, Component])
4 7 1 1l org.Jjext.GUIUtilities.savebeonetry (Window, String)
5 1la 3 1l org.Jjext.GUITcilities. loadGeonetry (Window , Steing)
= = 1 1l org.jext.G0ITUcilities.message [(Frame , String, 0biect[ 1)
7 = 1 1 org.jextc.GUITtilities.error (Frame ,String,.0bjectl ]}
=1 a 7 1 org.jext.GUITtilities.parseColor (Strincog)
= 3 1 1 org.jexc.GUITUtilities.gecColorHexString(Colox]
10 =22 = 1 org.jexc.GOITUcilicies.parsesSctyle (STrinog)
11 & = 1l org.jexc.GUITtilities.geticylelitring (Syntaxictyles)
1z = 1 0 org.jext.GUITtilitie=s.loadMernlStrino)
13 31 1z 1l org.jext.GUITtilitie=s. loadMerm(String boolear)
14 =1 = 1l org.jext.GUOITtilities.loadMermalten [(StEing)
15 2 1 1 org.jext.G0ITtilities.loadMenultenString, String, String, boolean)
1 37 1= 1 org.jext.GUITtilities.loadlMenalten(String, String, String, boolean  boolean)
17 20 (=1 0 org.jext.JaRClassLhoader . JARClassLhoader [ Strinog) =
S [l
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JavaNCSS - 31 - 12 - -
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MTOOP JavaNCSS
LOC | V(G) LOC | V(G)
26. public static J]Menu loadMenu(String name, boolean isLabel) 1 1
27.
28 if (name == null) 2 1 2 1
29. return null; 3 3 2
30.
31.  String label; 4 4
32.  if (lisLabel) 5 2 5 3
33, {
34. label = Jext.getProperty(name + ".label"); 6 6
35. if (label == null) 7 3 7 4
36. label = name; 8 8
37.
38. else 9
39. label = name; 9 10
40.
41. JextMenu menu; 10 11
42.
43. int index = label.indexOf('$"); 11 12
44,  if (index != -1 && label.length() - index > 1) 12 4,5 13 5
45. {
46. menu = new JextMenu(label.substring(0, index).concat(label.substring 13 14
(++index)));
47 } menu.setMnemonic(Character.toLowerCase(label.charAt(index))); 14 15
48.
49, else 16
50. menu = new JextMenu(label); 15 17
51.
52. if (isLabel) 16 18 6
53. return menu; 17 19 7
54,
55.  String menultems = Jext.getProperty(name); 18 20
56.  if (menultems != null) 19 7 21 8
57.
58. StringTokenizer st = new StringTokenizer(menultems); 20 22
59. \(Evhile (st.hasMoreTokens()) 21 8 23 9
60.
61. String menultemName = st.nextToken(); 22 24
62. if (menultemName.equals("-")) 23 9 25 10
63. menu.getPopupMenu().add(new JextMenuSeparator()); 24 26
//addSeparator();
64. else 27
65.
66. JMenultem mi = loadMenultem(menultemName); 25 28
67 if (mi != null) 26 10+1 29 11
68. menu.add(mi); 27 30
69. }
70. }
71. }
72.
73. return menu; 28 31 12
74, }
75.
11 629 @vdnmstiuiavussiatazmsma lelnawdnvowunALveuINTen "loadMenu(String,

boolean)" ¥DUATDIBTA MTOOP H1J JavaNCSS Vo4 Tsunsuduniiunaasun 6
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A Measurement Tool for Object-Oriented Programs

Somwang Sae-Tang
Department of Computer Engineering
Chulalongkorn University
Bangkok, Thailand
E-Mail: tang42@usa.net

Pornsiri Muenchaisri
Department of Computer Engineering
Chulalongkorn University
Bangkok, Thailand
E-Mail: @lenchp@cp.eng.chuIa.ac.th

Abstract: Software measurement for object-oriented programs called MTOOP
(Metrics Tool for Object-Oriented Programs) is a tool used for measuring size
and complexity of Java source programs. This tool reports Line of code (LOC),
Number of Method per Class, Lack of Cohesion, and McCabe’s Cyclomatic
Metrics etc. Software developers can use this tool to monitor the progress of
software developing and analyze the complication of each method. It helps
developers to select the very complicated methods to be improved and also
helps system analyst to estimate size and complexity of the next projects
especially the similar projects as the previous one. This tool starts the process
by reading and transforming source programs into the syntax tree. Then it
traverses the tree to collect the program's attributes and computes the metrics to
display on the output screen.

Key words: size, complexity, Measurement, Metrics, Object-Oriented Program,

method, Lack of Cohesion, McCabe's Cyclomatic Metrics
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