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Java i1s not Smalltalk...

Parsing Java Code *

Website design

e Implement symbolic resolution

e Implement call-graph, control-flow, ... analysis

e Causal link is lost!
¢ Need mutable Java source code representation
¢ Need Java exporter

®

e Keep up with java language changes !!
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But we can reuse:

resolveBinding()
Resolves and returns the binding for the entity referred to by this name.

resolveMethodBinding( ) -
Resolves and returns the binding for the method invoked by this expression. -

getSubclasses(IType type)
Returns the direct resolved subclasses of the given I::E

graph.

getSubtypes(IType type) .
Returns the direct resolved subtypes of the given ty“p-

graph.
e’ clipse .
: getSuperclass (IType type)

Returns the resolved superclass of the given class, Dl:
be resolved, or if the given type 15 an interface.

getSuperInterfaces(IType type)
Returns the direct resolved interfaces that the gwcn t'

P l u g i ns: interfaces in this type hicrarchy's graph.

getSupertypes(IType type) .
Returns the resolved supertypes of the given type, m_

'IIIIIIIIIIIIIIIIIIIIIIIIIII—I—I-I-I-I-I-I—II—III-I—I-III—I-II—I—I-II—!-&-I-I—'
| ]
n

CallGraph|gqetCallGraph()
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Cava := Eclipse asSmalltalkPlugin

JavaConnect

Launch Java applications
inside Smalltalk

Eclipse interface

Java parsetrees as Smalltalk
object-trees

Library of logic SOUL rules
Reason about Java code
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JavaConnect
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AhstractTypeDeclaration
Annotation
AnnotationTypeDeclaration

AnnotationTypeMemberDeclaratic

Anonymous ClassDeclaration
ArrayAccess

Array Creation

Array Initializer

Array Type
AssertStatement
Assignment.
Assignment_Operator
AST

ASTHMatcher

A3THode Modelist
ASTParser

Block

BlockComment

Body Declaration
BooleanLiteral
BreakSstatement
CastExpression
CatchClause
Characterliteral
ChildList Property Descrptor
ChildProperty Descriptor
Classinstance Creation
Comment.
CompilationUnit
ConditionalExpression
Constructorinvocation
Continuestatement
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I
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!

Finstance ! Class | Shared Variable | Instance Yariable |

jawa native methods

createssTs_[CompilationUnitArray:String Array: &
createAST_IProgresshkonitar:
createBindings_lJavaElementArray:IProgressioni
equals_Ohbject:

fetClass

hashCode

rotify

niotify All

setBindingsRecovery_boolean:
setCompilerOptions_Map:
setFocalPosition_int:

setkind_int:

setProject_|JavaFroject:
setResolveBindings_boolean:
setzourceRange_intint:
setsource_charArray:

setsource_IClassFile:
setsource_|CompilationUnit:
setzource_[TypeRoot:
setstatementsRecovery_boolean:
setUnittame_=string:

setWoarkingCopy Owner_WorkingCopy Owner:
tostring

wait

walt_long:

walt_long:int:




Cava’s SOUL library

06 % Cava Console

Java - DictionaryMaker/src/za/org/ meraka/dicti algorithms /D java - Eclipse SDK - Users/jbrichau/Research/EclipseWorkspace =]
-0 |BEEe- S |[H] 85 oo =/§hma -
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=& || #l* Copyright (o) 2006, Meraka Institute] mg # za0rgmeraka dictionarymaker algorithms,

> EUJA‘[YDHE package za.org.meroka.dictionarymaker .algorithms; » = import declarations
E b 5 CavaPlugin [DeclarativeMetaProgramming/ Development. @import java.util.?; ¥ (9 DefaultAndRefineRules 3185 8/10/07 1:3|

= Cava-Tests dmRule : BMRUle
b 5= Conduits rulesAreUpdatedincrementally : baole|
b # Conduits in Aspecy faulthndRefineRules © DefaultAndRefineRules Bictionary)
v i DictionaryMaker [DeclarativeMetaProgramming/Develop. predictWord(Stringy
getErrorwords()
H » B ab * implementation of the algorithms markwardValid(String, String[)
! S tl::l r-l E':I | rJS E % b BB images : . et i . markWordUncertain(String)
onas Fogwill <tfogwilléusers. sourceforge.nets markwordinvalid(strin
> [ myTest N o > (String)

This is an inplementation of the DefoultAndRefine algorithms for both rule
v #src * extraction and pronunucation prediction. It is based on the DMRule

DefaultAndRefineRules J

Eclipse workspace location: e e

Molumes/Machook HD/Users/fibrichau/Research/Eclip| [ Choose % : ot

za.0rg meraka.dictionarymaker.u emovePhonere(Siring)

H H il b B IRE System Library (VM 1.5] * Construct the DefaultAndRefineRules instance using the data in the give 5 2 addGraphemes(String[))
Eclipze project: s B Sy
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v i com.ibatcs.icomp.comm.corba - dev/icomp/comm/corba/src/main/java - Alcyone
v © CorbaChannelReceiver
. . . - sy
Eclipse project main <lass: V@ memstucaredbushConsumertOAD (.1

Writable Smart Insert
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ava’s SOUL library

06 % Cava Console

INGI
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 dmRule : DMRule
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»© DefaultandRefineRules(Dictionary)

v i DictionaryMaker [DeclarativeMetaProgramming/ Develop This is an implementation of the DefaultAndRefine algorithms for both rule o predictword(String)
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St E I ' o > Bab * implementation of the algorithms
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» B images

Eclipse w 806 % SOUL Querybrowser
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& - markWordUncertain(String)

Thomas Foguill <tfogwillBusers.sourceforge.net>
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all proj Variable View Ordering

Eclipse ¢ Tproject

Lookup inf JavaEclipse
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[ Browser Yiew | Tree View | Text Yiew
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Cava’s SOUL library

Eclipse wo

Malumes

Eclipse pre

Bl projes

Eclipse pre

% Cava Console

java - Eclipse SDK - fUsers/jbrichau;/Rs

esearch/EclipseWorkspace

' i N

Stop Eclipse

ene % SOUL Querybrowser

iy fprojectisJavaProject

Lookup ini JavaEclipse |21 10 solutions in 1 ms

Evaluator | Evaluator

P Browser View | Tree View | Text View

JavaConnect-Tests <project root=  <default=(..] javaconnect {.) [avaconnecttests () javaconnectiestssubtests (0 fsystemdLibrany/F
Conduits =project root=  <default= (.} Conduits (.} fsystemsLibrary/Framewoaorks/Javay M framework/Yersions/1 . 0.0/Classes/classes jar - =d
DictionaryMaker src <default= (.0 arb (..} images {.) myTest () za{.) zaorg(.) Zaorgmeraka () Za.org.meraka.dictionarnym:
Conduits in Aspectd <project root=  <default=(.) Conduits (..} f3ystemsLibrary/Frameworks/Javavh frameworkYersions/ .0 0/ Classes/clas
CavaPlugin src =<default= (..} cava .} faystemsLibranyFrameworks/davavhbd frameworkYersions/ .0 .0/Classes/classes jar  <default= (..}
EclipsedavaConnect <project root=  =default=(...] workspace (...} faystemdLibrargFrameworkssdavay b frameworksYersionsd1.2.0/C1asses/cl
Cava-Tests src =default= (.} /SystemdLibrangFrameworks/davav i frameworkYersions/ o 0/Classes/classes jar  <default=(..)  com.sun.jr
Aloyone dewlbdsisroimaindava =default=(..) com (.) comiba{.) comibatcs (.) comibatcshds () comibatcsbds prosy () des
EclipseParserTest <project root=  <default= (.} edu (.) eduvub (0 edusvubsoul ) eduvubsouljava i) eduvub.souljavaparser
IntroAOSDE<ample src <default= (.} SASystemdLibrary/Frameworks/Javavb framework®ersions 5. 0/Classes/classes jar  <default=(..) co
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JDT standard behaviour
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String|tpString()
Feturns a string representation of this node suitable for debugging purposes only.

e O6 % a org.eclipse.jdt.internal.core JavaProject

Ohject Edit Go  History Explore Tools  Help

B 8

Feasic! Methods |

-5elf DictionaryMaker
jobject st
hashCode <default= (..
ark (.
images .
myTest (L.
za[..)
za.orgy (..
za.org.meraka (..
za.ori.merakadictionarymaker (.
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Customizing IJDT

806

Browser Edit Find Wiew Package Class  Protocol

& H oK
Fpackage | Hierarchy |

Local Image i
(60 Base VisualWorks * +
[ur] Epigent File In Method * +
[5 Intensional Tools * + % JavaEclipseReification
[u] JavaConnect * + = JavaProject
(a0 Soul * o+ jdt
-Eﬂ Soul-Cava * + _ Labheled 5tatement
L% Cava-Core ™ + / LineComment
L Cava "o+ 1 Markerfinnotation
.1 Cava-EclipseJDTDom * . MemberRef
- Cava-Prerequisites ™ + _ MemberValue Pair
@ Cava-Tests * . MethodDeclaration
Eﬂ Soul-mMewlicor ® + . KMethodInvocation
(6 Sport ' MethodRef
Eﬂ atarBrowsers ® + . MethodRefParameter
. Modifier
) Hame

(00 StoreBase * +
- ) HormalAnnotation

oo ¥ PR whH =

_ InstanceofExpression
intermnal
. Javadoc

w:[60 Tools-Debugger * +
5:[87 Tools-IDE * +

Fsource | Rewrite | Code Critic|

display 3tring
~ zelf gefElementMame assmalltalkValue

Help

% JavaProject>>displayString
Method Tools

Find:

'

Finstance | Class | Shared Variable | Instance Variable |
printing O displaystring

Method: #displayString (printing) Parcel: none

Package: Cava-EclipselDTDom
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Customizing IJDT

806

Browser Edit Find Wiew Package Class  Protocol

& H oK
F Packagﬁ Hierarchyﬁ

Local Image i
(60 Base VisualWorks * +
(60 Epigent File In Method * + |

Find:

oo ¥ PR whH =

. InstanceofExpression
intermnal
. Javadoc

% JavaProject>>display5tring
Method Tools

Help

f Inztancﬁ C|ELSS\T Shared '-.n'ariahle\{ Instance '-.n'ariahleﬁ
& | |printing O displaystring

¢i{80 Intensional Toold™ -
(80 JavaConnect ©
[0 Soul <+
205 Soul-Cava ™ +

L Cava-Core
PG Cava ™+
L. Cava-Eclipse DTDom * +
L5 Cava-Preregzites * +
L. Cava-Tests
08 Souk-MNewLicor *f+
E:H:I SFIDI‘T x
[55 StarBrowserz
s[4 StoreBase * +
s[80 Tools-Debuggerf +
s[4 Tools-IDE * +

P EENE) S [T [ )
jects

Line Comment
Markerfngotatio

MethodDeclaration
Method Invocation
kMethodRef

kethod RefParameter
Modifier

Mame
Hormalfnnotation

‘Mixed-in’ Smalltalk behaviour
«w-1to Java classes

==—-=1.... 10 be replaced with traits?

display 3tring
~ zelf gefElementMame assmalltalkValue

Method: #displayString (printing) Parcel: none

Package: Cava-EclipselDTDom
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Customized behaviour

® 06 % SOUL Querybrowser

iy | ¥projectisJavaFroject

Leokup in| JavaEclipse 1 10 solutions in 1 ms

Evaluator | Evaluator

F Browser Yiew | Tree Yiew | Tewt View |

JavaConnectTests
Conduits
Dictionaryhaker
Conduits in Aspectd
CavaPlugin
EclipsedavaConnect
Cava-Tests

Alcyane
EclipseParserTest
IntroACSDEXample
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Querying Java Code %

e "I want to refactor all for-loops that can use the
enhanced Java 5 style”

e "I want to detect all classes that should be enums”

e "Events published on the bus should not be

modified anymore”

e "Custom events should be subclasses of EventX or
EventY”
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Enum classes query %

7cu isCompilationUnit,
7cu hasClassDeclaration: ’class,
?class classDeclarationHasBodyDeclarations: ?body,
findall(?field,and(?field iIsChildOf: 7body,
7field isPublicStaticFinalFieldDeclaration,

?Mield hasNumericType),

Mields),
Mields hasLength: 71,
[71 > 2]
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Enum classes query %

7cu isCompilationUnit,
7cu hasClassDedlaration: ’class,
?class classDecl ignHasBodyDeclarations: 7body,

Mields hasLength: 71,

[71 > 2] ) ]
Automatically derived from

ASTNode’s property descriptors

Using Eclipse as a Smalltalk Plugin



Aside: ASTNode navigation

Automatic generation of AST navigation

CU

1

foompilationUnit compilationUnitHas Types: ftypes if
YoompilationUnit is CompilationUnit,

YoompilationUnit equals: compilationUnit(?,?,M"ypes) T TypeDeCI

]

Yocompilationdnit compilationUnitHasPackage: Ypackage if
YoompilationUnit is CompilationUnit,

fcompilationUnit equals: compilationUnit{(?package,?,?) o PaCkageDeCI

]

Yocompilationdnit compilationUnitHasIimports: Yimports if
YoompilationUnit is CompilationUnit,
YoompilationUnit equals: compilationUnite?, Yimports, )
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Aside: ASTNode navigation

Automatic generation of AST navigation

& O O X 11:34:27 pm: sent #structuralPropertiesForType: a java.util.Collections_UnmodifiableRand
Ohject Edit GCeo  History Explore Tools  Help

G s B

Frasic! Methods |

ToompilationUnit compilati -self [ChildProperty[ory.eclipse. jdt.core.dom. CompilationUnit, package],
TcompilationUnit isCox L?s!ﬁgnde ChildListProperty[arg.eclipse jdt.core.dom.CompilationUnit,imparts],
ChildListProperyorg.eclipse jdt.core.dom. CompilationUnit, by pes]]

YoompilationUnit equa

YocompilationUnit compilat
Yoampilationdnit isCo
YoompilationUnit egus

YocompilationUnit compilat
Yoampilationdnit isCo
YoompilationUnit egus
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For-loops Example %

for (Iterator i = c.iterator(); i.hasNext(); ) {
String s = (String) i.next();

|

for (String s : ¢) {

}
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For-loops Example

" @ X11 Applications Edit Window ONONT D i [ = 4 @059 Mon11:37 E= Johan Brichau % ) "
YO C %| a Classifications2.RootClassification |
File Edit View Services Help

) wim FFE I FOR Bl Y% R/ ][ B

o Root
giop Popular Classes
o Recent Methods cu &ll For-loops that can use the enhanced Java-3 style should also follow it
o Popular Classes forstatement
o Recent Methods
Lo (heta) Development
» My Favourites
= _‘r Intensional
$r Intensive

.f Enhanced For Loopﬂ

Py

.rF'.II for |OODST PrelavaSForloop |

Wiews (1.3) Gather all For loops
AlcyoneCode[507)

IComp[129]

W [CompCore[102)

L CommonEvents[7]

L CommonEventTypes[7]

& Common Event Factories[Z] 8oe X

M Intension: ] . . Saul
L. Container State . Ewvaluation of All for loops intension _

-4 Custom Events[0] Horstatement isChild S

-~ [Compll equalsiforStatement(¥i i fforstatement)
-4 Enhanced For Loops

-4 Enum classes

- Event Receivers

o Wiews (0
- Caonstraints (0)

Includes Excludes
- g
- €+

F — P —
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For-loops example

806 X View Consistency

Entities all for loops  PredavasForLoop

~U - Containerlmpl.jayva

forstatement -= for (lterator iter=components.iterator?); iter.hasMe=t; 3 {
cu -= Containerlmpl.java

forstatement -= for (terator iter=resources.iterator); iter hasMestd; 1 {
cu -= Containerlmpl.jayva

forstatement -= for (terator iter=channels iterator); iter.hasMe=t0; ) {
cu -= Containerlmpl.jayva

forstatement -= for (terator iter=resources. iterator); iter hasMexto; 1 {
cu -= Containerlmpl.java

forstatement -= for (terator iter=resources.iterator); iter hasMestd; 1 {
cu -= LollipopsPro=y.java

forstatement -= for (int i=0; 1 = len; ++0) {

cu -= LollipopsPros=y.java

forstatement -= for (int i=0; 1 = pLollipopCount;, ++0) {

cu -= CosMotificationMumericEventConverter java

forstatement -= for (lterator iter=values.iterator); iter.hasMext); i++) {
cu -= LevelMatcherEditor java

forstatement -= for (terator<JCheckBox= iter=eventCheckBoxes values().iterator]); iter.hasMextD; 1 {
cu -= LevelMatcherEditor java

forstatement -= for (terator<Map. Entry<5ystemEvent.Level, JCheckBox>= iter=eventCheckBoxes.entry Set().iterator); iter.hasMext)
cu -= CosMotificationMumericEventConverter java

forstatement -= for (int i=0; i = data.length; i++) {

cu -= DamainContrallerimpl.java

forstatement -= for (int i=0; i « CATEGORY_MUM; i++) {

cu -= DomainContrallermpl java

[ Full Extension INCONSISTENT!

Using Eclipse as a Smalltalk Plugin




Detect for-loops to be enhanced

Ycu hasEnhancedForLoopPossibility if

YU is CompilationUnit,

fforstatement 15 ChildOf: You,

equals(forstatement(¥initializers, Yexpression, Yupdaters, Yhody), *forstatement,

not{oriand(variableDeclarationE=pression(? primitiveTypelint), ffragments) isChildOf: Pinitializers,
variableDeclarationFragment(¥YvarMame,”? numberLiteral ('O isChildOf: ffragments,
ember?esp,Yupdaters),
Yexp islncrementassignmentOnyariable: fyarMame,

arrayAccessiy,Yvardame) isChildOof Yhody),
and(methodlnvocation(?,7 fhasMext}, ™) isChildOf: ‘?‘E:-cpressiu:un,br(methndlnunca’[iDn(?,?,{ne:{t},?j isChildOf: Yhody methodIinvocation(?,” {ne=t}, ™) isChildOf. Yupdatersi))
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Detecting Accessor Methods ?
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Soot Eclipse Plugin %

Static analysis of Java programs

Points-to analysis
Call-graph analysis
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Soot Eclipse Plugin %

Static analysis of Java programs

Points-to analysis
Call-graph analysis

More interesting code analysis
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Accessor Method Template Query

public Integer gethour() {
return this.hour;

by

public Integer gethourlazy() {
1fChour==null)

hour = this.currentHour();

return hour;

hy

public Integer getBuffer() {
Integer temp;
temp = buffer;
buffer = null;
return temp;

}

Using Eclipse as a Smalltalk Plugin



Concurrent Collection Modification

public List list;

public void insertElement(Object x) {
Iterator 1 = list.iterator();
while(i.hasNext()) {

Object o = 1.next();

operation(x, (Collection) this.self().list);
hy
¥

public void operation(Object o, Collection c) {
c.add(o);

}

Using Eclipse as a Smalltalk Plugin



Load and play! %

JavaConnect
- public repository
- http://www.info.ucl.ac.be/~jbrichau/javaconnect.html

Cava
- public repository (soon)
- currently focused at SOUL and IntensiVE

- working on integration for MOOSE

- looking for more!

_ J. Brichau, C. De Roover, K. Mens, Open Unification for Program Query Languages,
% 1o be published at SCCC’07, Chile, 2007.
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