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My research

1 | 6 mth yaar BhD student under Prof.Aho

} Understand the crosscutting concern problem

Look at how features, requirements, etc. aetually

Implemented

Often, a f eat ucrosscEanymaskes, me nt
methods, etc.

Many negative consequences: harder to understand, harder to
change, more defects

} Propose solutions
Management of CCCs
Prevention/reduction of CCCs
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Tomcat: XML parsing
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} XML parsing is modularized
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Tomcat: Logging

I]I'1

‘IIII
_II"I

LTI

i'iiiiﬁiiﬁ'i'iiil

J

} Logging imotmodularized
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Static analysis



Semi-automated concern assignment

Problem: How to identify all the code related to a
concern?
rFirst define orel ated tobo
Hard: Code affected bghangeto the concern
Easy: Code affected lbpgmovabf the concern
} Code is affected if it must beemovear alterecawhen the
concern isremoved
Software pruning scenario
} Static analysis to determine change impactafoving
code
Code dependent on removed code must bzered
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Eclipse Java Development Kit (JDT)

} IJavaElemelhierarchy
Aka Java Model
No method bodies

} ASTNodehierarchy
Has method bodies
Visitor pattern

1 Java Search API
1 Se&ta@ati c
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Dependency analysis using |JavaElement

I Typetype = (Typg element;
ITypeHierarchytypeHierarchy= type.newTypeHierarci{pull);

// Removing a type also removes its uswsedypes
for(ITypesuperType typeHierarchy.getAllSupertypigpe))

{

/'l |I's the c¢class abstract? | f so t he
/] since removing the current type means no one can call 'new' anymore.

if (IsTypeCreateablguperTypé)
continue; //We only want interfaces and abstract base classes

I/ At least one subtype is linked to a different (or no) concern
if (IsTypeStilllmplementésuperTypeconcern))
continue;

concern.linksuperTypeEdgeKind. REMOVE_PREDICATE
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Assignment checking using AST Visitor

ASTParseparser =ASTParser.newParq&ST.JLS3);
parser.setSourgeCompilationuUniy;
parser.setResolveBindings (true);

ASTNoderoot = parser.createAShull);
CompilationUnitcu = (CompilationUnij root;
cu.accepginewAllElementsAreAssignedVisito):;

class VeritAllElementsAreAssignedVisitextendsAST Visitor
ublicbooleanvisit(TypeDeclaratiortypeDec)
|JavaElemetypeElement= typeDecl.resolveBindifggetJavaElemeint

ComponenttypeComponent concernModelProvider.getModghbetComponeng
typeElement.getHandleldentifigr

/[ Don't traverse types that are not in the code model imported by
I/ ConcernTagger
return typeComponent= null;

}
ublic voidendVisi{TypeDeclaratiortypeDec)

|JavaElemetypeElement typeDecl.resolveBindifggetJavaElemeint

[[Verify that the type is assigned to at least one concern
é

}
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Dependency analysis using Java Search
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|IJavaModgbvaModek JavaCorereaté ResourcesPIugin.%etWorksp?:?etRoo() g) _
|JavaSearchScopeope =SearchEngine.createJavaSearch$gamaViodel.getJavaProjects(),
|IJavaSearchScope.SOURCES);

SearchPattern pattern = SearchPattern.createPattelerfient 1JavaSearchConstants. REFERENCES );

SearchEngingearchEngine new SearchEngirig
searchEngine.sealch
pattern, o _ _
new SearchParticipafjt{ SearchEngine.getDefaultSearchPartic{pint
scope
new SearchRequestfr// Anonymous type

public voidacceptSearchMattBearchMatcimatch) throwsCoreException {
if (match.isInsideDocComme)}
return;

int rule = match.getRulg;

intALL_ GENERIC_FLAVORSSearchPattern.R_FULL_MAT(JH
SearchPattern.R_EQUIVALENT MATCH |
SearchPattern.R_ERASURE_MATCH

if (rule '=ALL_GENERIC_FLAVORS &&
rule & ~ALL_GENERIC_FLAVORS == PatternLocator.SUPER_INVOCATION_FLAVOR) {
/[We ignore matches to method talise supetype (e.g
/I Shape.moveBYy() insteadanft.move@)because there is no type
/l g[arror: the method could be implementaddiiier shapgubclass.
return;

System. out.writeln(oMatched: o0 + mat ch

},

null);
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Refactoring to improve reusability

Problem: Client only needsto reuse subset of a library

. (JC () ||
Client COOON APEANS
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Refactoring to improve reusability

} Dependency closure includes more dependencies

Client seeem et cloe
..... (JC ()
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