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Abstract—'Program comprehension is a key prerequisite for because they can provide genaral reengineering solutams f
the maintainance and analysis of legacy software systems. Know- g whole class of problems.
ing about the presence of design patterns or antipatterns in a sbf
ware system can significantly improve the program comprehen-  AntiPatterns, like their design pattern counterparts, neefi
sion.Unfortunately, in many cases the usage of certain patternis  an industry vocabulary for the common mistakes occuring in
seldom explicitly described in the software documentation, while gqftware projects [2]. They are also a higher-level vocatyul

antipatterns are never described as such in the documentation. . . L ..
Since manual inspection of the code of large software systems isthat simplifies communication between software practdisn

difficult, automatic or semi-automatic procedures for discovering and enables concise description of abstract concepts.

patterns and antipatterns from source code can be very helpful. - g\ing about the presence of patterns or antipatterns in a
In this article we propose detection methods for a set of pat-

terns and antipatterns, using a logic-based approach. We define softwarg system can signif_icantly improve the_Program com-
with help of Prolog predicates both structural and behavioural Prehension through the higher-level abstraction intreduc
aspects of patterns and antipatters. The detection results ohined  Unfortunately, in many cases the usage of patterns is seldom

for a number of test systems are also presented. documented, while antipatterns are never described asisuch
Keywords-design pattern; antipattern; detection the product documentation. In this context, automatic arise
automatic procedures for discovering patterns and aieipest

|. INTRODUCTION from source code can be very helpful. This is a form of

An important issue when having to deal with legacy sofsoftware architecture reconstruction [3].
ware is the easiness to comprehend it, an essential preitequi Regardind design pattern detection, a lot of research has

fqr maintaining it and qssessing its quglity. This is not Been done and different research tools have been built [4],
simple task due to the size and complexity of such softw

systems often combined with a lack of sufficient detailed™

documentation. Program Comprehension is best fam“tb;ed Detection of antipattern has not been investigated with the
abstract views of the system that hide certain details af@me extent [6]. Most work in an area realted to this subject
concentrate on the interactions of main elements. Hightlevs that in the field of detecting design flaws and code smells
abstactions of software are best described using concepgged on metrics [7], [8].

standardized as patterns and styles. Both design patterns and antipatterns are usually defined
Design pattern, as defined in [1] provides a scheme for 1igy hoth static and dynamic aspects: a pattern or an antipatte
fining the subsystems of a software system, or the relatipashgpecifies structural connections among the classes(atisogi
between them. A design pattern inheritance, etc) but it also requires some specific seaqseoic
“describes a commonly-recurring structure of com-  actions and interactions of the objects of these classexdie
municating components that solves a general design the detection algorithms become complicated by the dynamic
problem within a particular context.” aspects which are not directly capturable in metrics.

Design patterns were defined in order to make it easier tors analysed in [9], an alternative to algorithmic detection

reuse successful designs and architectures. Expressingrpr methods are logic-based approaches, which have demeustrat

techniques as design patterns makes them' more acces Q abilities to quickly define and execute complex quenes o
to developers of new systems. However, design patterns

: . e bases.
present a second advantage, of introducing a more abstract . _ .
standardized way of concisely describing designs. The main goal of our work is to enhance antipattern
As defined in [2], an AntiPattern is detection by using a logic-based approach. Section Il ptese

“a literary form that describes a commonly occur-  Shortly the infrastructure used for obtaining the AST repre

ring solution to a problem that generates decidedly ~fation in form of logic predicates. Section Il briefly detbes
negative consequences.” our work on design pattern detection, done with the purpose

AntiPatterns are able to synthetise most common problems0 comparing the potential of the logic-based approach with

frequent mistakes made in software design. They are vaduaBFIg_er approaches.' In secﬂoq IV we present our approfach for
antipattern detection. Experimental results are destribe

1This article has been published in Proceedings of ICCC-CIO20L0 Section V.



Il. INFRASTRUCTURE USED BY OUR APPROACH

This work uses as an infrastructure JTransformer [1dg
an Eclipse plugin that generates the representation of a

concr et eSubj ect ( Concr Subj , Concr Subj N, Subj ect) : -
mpl ( Concr Subj , Subj ect),
I assDef T( Concr Subj, _, Concr Subj N, ).

Java program as logic facts. JTransformer uses the platforgdncr et eCbser ver (Concr Obs, Concr GbsN, Cbser ver) : -
independent, free SWI-Prolog implementation for storingpl (Concr Cos, Coser ver),
analyzing and transforming factbases. JTransformer septe ¢! assDef T(Concr Cps, _, Concr GosN, ).

the complete program, including the complete abstractasynt

tree (AST) of method bodies.

observerPattern(Project, SubjectN, CbserverN,
Concr Subj sN, Concr CbserversN, Updat eMsN,

When JTransformer generates the Prolog fact base, it imatt Det Met hs, Noti f yMet h) : -
cludes all the classes that are being used by the projeat, evéser ver (Cbserver, Cbserver N, Proj ect),
those from Java API. Since pattern identification should ($&/Pj €ct (Subj ect, Subj ect N, Coserver, Att Det Met hs,

limited on the parts of the project that are implemented tp{
the development team, all queries are limited to the classes

Not i f yMet h, Updat eMsN) ,
ndal | ( X, concr et eSubj ect (_, X, Subj ect),
Concr Subj sN),

identified as part of the projects source code by the preglicai ndal | (Y, concr et eCbserver(_, Y, Coserver),

myProject.

IIl. DESIGN PATTERN DETECTION

In this work, we define Prolog queries to detect following™
Go4 [1] patterns: Observer, Singleton, Strategy, Adaec-

orator.

A. Observer

Concr CbserversN).

B. Sngleton

The Singleton Pattern is slightly simpler than Observea. If
class is a Singleton it should have only private constrigctor
and a static method that returns a single instance of that
class. All of these are checked by thengl et onPatt ern

To detect an Observer Pattern, we start by indentifying gmedicate. The getinstance method is being identified by the
Observer class candidate. Observer class, as it is speuifiedet | nst anceMet h predicate. For shortness, the Prolog
the GOF Pattern Catalog, should be an abstract class orimplementation details of these predicates are not predent

interface. The Update method could be specified in it, but
that is not a must, that is why we don't check the form of”

Strategy

Observer candidate methods, just their existence. The nextn [1], the Strategy class is defined to be an abstract class
step is finding a Subject class. GOF specifies that a Subjéfn interface. The Concrete Strategy class is the onexhat e
should have an Attach method, a Detach method and a Nofigids the Strategy and implements the algorithm methoer Aft
method. Attach and Detach methods are very alike. They b&@llecting the Strategy class candidates with she at egy

have a single parameter, the Observer. Notify method isgbeipredicate, we resume by finding all the Concrete Strategy
identified as the Subject's method that has a loop block ffasses with the concrStategy predicate. This predicae al
which the Observer's Notify method is being called. Here igives us theAl gor i t hmmethod name. With this the Strategy
where the Notify method is being identified. Concrete SubjeRattern is identified.

and Observer classes are all the classes that implement the,
abstract Observer and Subject. The final step is the binding

Adapter

of all these classes in the Observer Pattern. Below we give arf*dapter Pattern identification starts with finding all the

excerpt of our Prolog implementation.

observer (Observer, ObserverN, Proj ect): -
myProj ect (Cbserver, Proj ect, CbserverN),
interfaceT(Observer),

cl assDef T(Cbserver, , , UpdateMs),
nenber ( Updat eM Updat eMs) ,
met hodDef T(UpdateM , , , , , )

subj ect ( Subj ect, Subj ect N, Cbser ver,

At t Det Met hs, Noti f yMet hs, Updat eMet hs) : -

cl assDef T( Subj ect, _, Subj ect N, Fi el ds),
%vodi fi er T(Subj ect,’ abstract’),
att achDet achMet hs(Fi el ds, Subj ect,
oserver, Att Det Met hs),

findall (X notifyMeth(_, X

Subj ect, Gbserver, _), Noti fyMet hs),
NotifyMeths=[_|_],
findall (Y, notifyMeth(_, _,

Subj ect, Cbserver, Y), Updat eMet hs) ,
Updat eMet hs=[ _| _].

classes that implement th&ar get interface. These are
considered to be Adapter classes. The Adapter classes also
have to have a reference to the Adapted class. IRdtpiest
method the adapted method from the Adapted class should
be invoked. All of these conditions are being verified by the
adapt er predicate. The conversion from fact IDs to the class
names completes the Adapter Pattern detection. The relevan
excerps of Prolog code are presented below.

target (Target, TargetN): -

cl assDef T(Target, _, TargetN, ),

interfaceT(Target).

adapt er (Adapt er, Adapt er N, Tar get, Proj ect,
Request N, Adapt eeN, Speci fi cRequestN) : -

myProj ect (Adapt er, Proj ect, ),

cl assDef T(Adapt er, _, AdapterN, ),

i mpl (Adapt er, Target),

met hodDef T( Req, Adapt er, Request N, Regp, Reqt, _, ),

met hodDef T( _, Tar get, Request N, Par 2, Reqt, _, ),

equal Types(Reqp, Par 2),



cal I T(Cal |, _, Req, Recv, Speci fi cRequestN, _, ),
getFiel dT(Recv, Cal |l ,Req, , _, Field),

fieldDef T(Field, _,type(class, Adaptee, ), _,_),
cl assDef T( Adapt ee, _, Adapt eeN, ),

nyProj ect (Adapt ee, Proj ect, _),!.

equal Types( OpP, OpP2),
call T(Call, _, Op, Target, OoN, , ),
i dent T( Target, Cal |, Op, ' super’, _).

decor at or Pat t er n( PNane, ConpN, Concr ConpsN,
DecN, ConcDecsN, OpN) : -

adapt er Patt er n( Proj ect, Tar get N, Adapt er N, Request N, conponent ( Conp, ConpN, OpN, OpP, OpT) ,

Adapt eeN, Speci fi cRequestN): -
target (Target, TargetN),
adapt er (_, Adapt er N, Tar get, Proj ect, Request N,
Adapt eeN, Speci fi cRequest N).

E. Decorator

findall (X concrComp(_, Conp, X, N, OpP, OpT),
Concr ConpsN),
decor at or ( Dec, Conp, PName, DecN, OpN, OpP, OpT),
findall (Y, concrDec(_, Dec, Conp, PNane, Y,
N, OpP, OpT), ConcDecsN),
not (| engt h( Concr ConpsN, 0) ).

The detection of the Decorator Pattern starts with identify

ing the Component class. This is an abstract class or ictrfa

IV. ANTIPATTERN DETECTION

that contains at least one method. Tecor at or Pat t ern
predicate presented below continues by finding all ConcreteA difficulty that appears in detecting antipatterns is that,
Component classes with the help of thencr Conp pred- ©OPpPosed to design patterns that are described by precise UML
icate. Next step is to find the Decorator class and Concréi@ss and collaboration diagramms, antipattern defirstiare
Decorator classes withecor at or and concr Dec predi- usually given as textual descriptions. We defined Prolog
cates. Decorators are found by identifying all those ckss@ueries for detecting a set of antipatterns described i [11
that implement the Component and have an attribute of tB&d in [2].

Component type. Concrete decorators are all the classes tha

extend Decorator and override a method in which they call Data Class

the overridden method from the Decorator class. This is the

Operation method. Theecor at or predicate verifies if in
the Operation method of the Decorator the Operation meth

The symptoms of a Data Class anti-pattern are described in
Hd! and they are objects with no behavior in them, just bags

from the Component is called.

conponent ( Conp, CompN, QpN, OpP, OpT) : -
i nterface(Conp),

cl assDef T( Conp, _, ConpN, ),

met hodDef T(_, Conp, OpN, OpP, OpT, _, ),

not (QpN="<init>").

concr Conp( Concr Conp, Conp, Concr ConpN,
N, OpP, OpT) : -
conponent ( Comp, _, N, OpP, OpT),

i mpl ( Concr Conp, Conp),

not (i nterface(Concr Conp)),

cl assDef T( Concr Conp, _, Concr ConpN, _),

met hodDef T( _, Concr Conp, N, OpP2, OpT, _, ),

equal Types( OpP, OpP2),

not ( decor at or ( Concr Conp, Conp, _, _, ON, OpP,
o)) -

decor at or ( Dec, Conp, Proj ect, DecN, OpN, CpP, OpT) : -

cl assDef T(Dec, _, DecN, Fi el ds),
nyPr oj ect ( Dec, Proj ect, ),
conponent (Conp, _, _, _,_),
i npl (Dec, Conp) ,
menber (Fi el d, Fi el ds),
fieldDef T(Field, _,type(class, Conp,_),_,_),
met hodDef T( Op, Dec, OpN, OpP2, OpT, _, ),
equal Types(OpP, OpP2),
call T(Call, _, Op, Target, OoN, _, ),
getFieldT(Target,Call,Op, _, ,Field),!.

concr Dec( ConcDec, Dec, Conp, Proj ect, ConcDecN,
N, OpP, OpT) : -
cl assDef T( ConcDec, _, ConcDecN, _),
decor at or ( Dec, Conp, Proj ect, _, OoN, OpP, OpT),
i mpl (ConcDec, Dec),
nmet hodDef T( Op, ConcDec, OpN, OpP2, OpT, _, ),

of getters and setters. The detection of this anti-patttariss
with declaring two predicates for identification of getterda
setter methods:

set Met hod( Met h) : -
met hodDef T( Met h, _, Nane, Par ans, _, _, Body),
not (Nane="<init>"),
| engt h( Par ans, 1),

bl ockT(Body, _, _, [ Exec]),

execT(Exec, _, _, Assign),

assi gnT(Assign, _, , _, ).

get Met hod( Met h) : -

met hodDef T(Met h, _, Nane, [], _, _, Body),
not (Nanme="<init>"),

bl ockT(Body, _, _, [ Exec]),
returnT(Exec, , ,CGetField),
getFieldT(GetField, , _, ,_, ).

The met hodDef T predicate is called to get the given
method’s name, parameters and body. For the getter method
the parameter field should be an empty list because getters
usually do not have parameters. The next line checks if the
name is different fronxi ni t >, which is how JTransformer
represents constructors. A setter method should have oy o
parameter, the one that is setting. This fact is checked &y th
third line of set Met hod. With bl ockT we get the code
lines. A usual getter or setter has only one line of code in
which an attribute is set or returned. This fact is beingfieati
in the remainder of two methods.

The condition for a class to be a Data class is that all of
its fields are attributes or getter and setter methods. Fhis i
probed by getting the list of class fields and passing it to the
fi el d predicate.



B. Call Super Cal | Super Met hod, _, , , ),
findall (X

Another anti-pattern _deflned in[11] is (_ZaII Super. It regsir ; .~ | Super (Proj ect, X, Sup, Met hl nSup) ,
users of a particular interface to override the method of @) Superd s),
superclass and call the overridden from the overriding ogkth not (1 engt h( Cal | Superd s, 0)),
This anti-pattern appears form time to time in OO frameworkéi ndal | (Y, _
An aproach to refactor this is to use the template method Ir\;'\bc;ﬁlsl Sup(ar(Pr oj ect, Y, Sup, Met hl nSup)
pattern, where the superclass includes a purely abstrahbohe ¢ uperds),
. | engt h( Not Cal | Superd s, 0) .
that must be implemented by the subclasses and have the
original method call that method. Inthecal | Super predicatePr oj ect is the name of the
For detection of this anti-pattern we defined the predicatpgoject,Cal | Super d s is the list of names of the subclass,

i sCal | Super andi sNot Cal | Super as presented below. Super O s is the super class ar@hl | Super Met hod is the

i sCal | Super (Project, Cal |l Superd s,
Sup, Met hl nSup) : -

ext endsT( Subcl s, Sup),

myPr oj ect (Subcl s, Proj ect,

Cal | Superd s),

nmet hodDef T( Met h, Subcl s,

Cal | Super Met hod, Par am,
Type, _, ),

nmet hodDef T( Met hl nSup, Sup,

Cal | Super Met hod, Par ang,

Type, _, ),

equal Types( Parant, Par ang),

not ( Cal | Super Met hod="<i nit>"),

cal | ToSuper (Met h, Cal | Super Met hod, Met hl nSup) .

i sNot Cal | Super (Proj ect, Cal | Super d s,
Sup, Met hl nSup) : -

ext endsT( Subcl s, Sup),

nyPr oj ect (Subcl s, Proj ect, Cal | Superd s),
met hodDef T( Met h, Subcl s,

Cal | Super Met hod, Par ami, Type, _, ),

met hodDef T( Met hl nSup, Sup,

Cal | Super Met hod, Par an2, Type, _, ),

equal Types( Paraml, Par an?),

not ( Cal | Super Met hod="<i nit>"),

problematic method’s name. The first line gets all the classe
used in the project, one by one. The next thing is to get all
of its methods. In the third line a list of all the classes that
fulfill the i sCal | Super predicate is created. This list should
not be emptyi sNot Cal | Super gets all the subclasses that
override the problematic method but do not have a call to the
super class. This list should be empty.

C. Constant interface

Constant Interface is an anti-pattern defined by Joshua
Bloch. The problem is when you have an interface filled up just
with constants. Interfaces from the given project are cadck
one by one by theonst ant | nt er f ace predicate.

constant I nterface(Project,|nterfaceN):-
myProject(Inter, Project,|nterfaceN),
interfaceT(Inter),

classDef T(Inter, ,InterfaceN, Fields),
const ant (Fi el ds).

In the third line of this predicate we get all the fields of the
given interface. Thé&i el ds list is passed to theonst ant
predicate which checks if all of them are static attributes.

not (cal | ToSuper (Met h, Cal | Super Met hod, Met hi nSup) ) . constant ([H/ []]) : -

fieldDef T(H _, _, _,_),

The two methods are very similar, the only difference is ti‘%di fierT(H static)
last line. They start with getting a class that extends thpesu const ant ([ Hi T):- '

class passed in thBup parameter. The subclass should be fa el dDef T(H, _, , , _
part from the analyzed project, this is verified with a call toodi fierT(H static),

nyPr oj ect . The next four lines check if a method is beingonstant (T).
overridden and that method is not a constructor. The last Iib_ The Blob (God Class)

is a call tocal | ToSuper predicate.

cal | ToSuper (Met h, Cal | Super Met hod, Met hl nSup) : -

ident T(ldent, Call, Meth, super, ),
cal I T(Call, _, Meth, Ident, Cal |l Super Met hod, _,
Met hl nSup) .

This antipattern is described in [2] and has also many
variations known as God Class, God Object. It is a diagnostic
of a procedural-style design, where one object holds the
majority of responsibilities, while most other objectsyhbld
data or execute simple processes.

Met h parameter represents the ID of overriding method.

Cal | Super Met h represents the methods name, while t

h%odC] ass(Project, 0 : -

Project(d s, Project, GO,

Met hl nSup parameter is the ID of the overridden methoogzd o0 ass(C's, V)
This predicate checks if a call to thdet hl nSup was made v>55,

from Met h.

Call to Super anti-pattern is identified by thal | Super

predicate.

cal | Super (Proj ect, Cal | SuperC s, Superd s,
Cal | Super Met hod) : -

cl assDef T( Sup, _, Superd s, ),

nmet hodDef T( Met hl nSup, Sup,

cal | ToDat all ass(d s),
classDef T(Cl's, _, GO Fiel ds),
| engt h(Fi el ds, Nr),

Nr >=25.

In order to detect God Classes tgedC ass predicate,
listed above, first calculates the complexity of the clasis. A



the classes that have a big complexity are considered torhest eni re( d assA, C assB),
candidates for a God Class. The next condition for class to ®@! | Tree(Cal | edMet h, N2) .

identified as a God Class is that it works with data class<?1saiscal | Tr ee( Pr obl enilr ee, Fact or ) : -

This is verified by thecal | ToDat adl ass predicate. Nis Factor // 2,

cal | ToDat adl ass( GO : - menber (C assN, Probl enilr ee)

met hodDef T(Meth, GO, , , ., , ), cl assDef T(d ass, _, O assN, _),

getFiel dT(_, _, Meth, _, _,Field), met hodDef T(Meth, G ass, _, _, _, _, _),

not (fiel dDef T(Field, GO _, , )),!. call Tree(Meth, N),!.

cal | ToDat ad ass(&0): - yoyoProbl en( Proj ect, Fact or, Probl enlr ee) : -
net hodDef T(Meth, GO, _, , , , ), myPr oj ect ( Super, Proj ect, Super N),

cal I T(_, _,Meth, ,_,_,Field), super Cl ass( Super, Proj ect),

set Met hod(Fi el d), ext ends( Sub, Super),

not (fiel dDef T(Field, GO _, ,_)),!. ext endTr ee( Sub, [ Super N], Probl eniTr ee) ,

cal | ToDat adl ass(GO): - I engt h( Probl enilree, L),

met hodDef T(Meth, GO, _, _, , _, ), L>=Fact or,

cal I T(_, ,Meth, , , ,Field), hasCal | Tr ee( Pr obl enilr ee, Fact or).

get Met hod( Fi el d), .

not (fiel dDef T(Field, GO _, ,_)),!. G. Poltergeist

E. Refused Interface This antipattern is described in [2]. Poltergeists aresdas

) with very limited roles and effective life cycles. They afte
Interface Bloat or Refused Interface is a form of the Refus%q“y start processes for other objects.

Bequest antipatterns as it is defined by Martin Fowler in
[11]. It describes interfaces that try to incorporate akgible Pol tergeist(Project, Poltergeist):-
operations on some data into an interface, abstract clasebr Y Fr 01 €ct (Pol , Proj ect, Pol tergei st),
. . . not (i nterfaceT(Pol)),
of an inheritance hierarchy, but most of the concrete c&ass&y (fi el dpef T(_, Pol, , , )),
cannot perform the given operations or don't need the itderi f i ndal | (X, not Const ruct or (Pol , X), L),
data. Our predicate interfaceBloat checks wether a casntioeL=[ Met h] ,
implement all methods from its interface. We consider tmat #asCal | (Met h),
interface is not implemented if at least one of its methods h@°" t Li Vi ngParan(pol),
short Li vi ngLocal ( Pol ),
an empty method body - here we count also method bod§so; ¢ Li vi ngFi el ds(Pol ) .
that consist only of a return null or return constant value.
short Li vi ngParanm(d ass) : -
i sType(d ass, Sup),
findall (X paranmDef T(X, _, type(_, Sup, ), _), Parans),
aref Type( Par ams, C ass, Parans2),
onl yOneRef erence(Parans2), !.

doesnt | npl enment (I nterface): -

i mpl (Ol ass, I nterface),

hasEnpt yMet hod( d ass, Met h),

net hodDef T( Met h, Cl ass, Nane, Par ani, Type, _, ),
met hodDef T(_, I nt er f ace, Nane, Par an?, Type, _, ),
equal Types(Parant, Parang) , !. V. EXPERIMENTAL RESULTS
i nterfaceBl oat (Project,Interface):-

myProj ect (1 d, Proj ect, | nterf ace), A. Experimental results of our design pattern detection ap-

interface(ld), proach

classDefT(ld, _, ,_), We applied our pattern detection mechanism (described
doesnt | npl enent (1d). above in section Ill) on different systems. The table | pnése

F. Yoyo problem the results of our approach compared with the results peovid

. . by the Pinot tool [12] on the same analysed systems.
A project has a Yoyo Problem if the programmer has to keeB/Table | shows that our approach produces relatively sim-

flipping between many different class definitions in °'T°‘er t|(Par results with the Pinot tool for Singleton, Decoratordan
follow the control flow of the program and the structure ischar,

to understand due to excessive fragmentation. This robleS qategy.
J : b rTbignificant differences between our results and Pinot are in

appears for example when we have a very deep inheritar%ﬁg case of Observer and Adapter

graph, and the implementation of methods in derived classes[ .
i . . . . n case of the Adapter pattern, we transposed in Prolog
calls many methods defined at a higer level in the inheritance .. o A
hierarchy predlcates_ all the conditions of the pattern_deflmtlon ih [1
) Our tool discovered more occurences of this pattern, but the
call Tree(_,0):-!. manual inspection showed that they are correct according to

ﬁgi L;‘;gggg %wt E') CI AsSA ) the pattern definition.
cal I T(_, , Meth, : o call Eaﬁét_h)_, ' In the case of the Observer pattern, our tool detects fewer

met hodDef T( CaIIEaK/th,G assB, , ., ., _,.), occurences than Pinot. The differences in the number of

plus(N, -1, N2), Observer pattern occurences come from the fact that our



TABLE

EXPERIMENTAL RESULTS FOR DESIGN PATTERN DETECTION

JHotDraw6.0b1| Java AWT 1.3| Java Swing 1.4| Java.io 1.4.2 | java.net 1.4.2| Apache Ant 1.6.2
Oown Pinot | Own | Pinot | Own | Pinot | Own | Pinot | Own | Pinot | Own Pinot
Observer 5 9 4 9 49 68 0 13 0 0 2 5
Singleton 1 0 3 3 1 0 0 0 0 0 2 1
Strategy 51 51 43 54 110 96 5 3 0 4 64 53
Adapter 9 5 9 3 30 17 0 4 0 0 9 13
Decorator 5 3 3 13 15 3 4 0 1 3 4
TABLE Il
EXPERIMENTAL RESULTS FOR ANTIPATTERN DETECTION
JHotDraw6.0b1| Java AWT 1.3 | Java Swing 1.4| Java.io 1.4.2| java.net 1.4.2| Apache Ant 1.6.2
Data Class 10 23 55 13 9 33
Call Super 72 34 223 8 0 86
God Class 13 23 86 8 2 63
Interface Bloat 25 27 48 1 0 27
Yoyo problem 4 0 16 0 0 9
Poltergeist 18 2 7 0 0 25
approach is more rigourous in checking all the charactesist REFERENCES

of the pattern, as defined in [1]:

(1]

« our approach explicitely checks that the Subject’s notify[z]
method has a loop block where the Observer’s notify
method is called, as opposed to the approach imple-

mented by [12] where it is not checked if the call isl

made from inside a loop

« our approach checks the presence of attach and detach

methods, also not checked in [12]
Thus we consider our detection approach for Observer

patter

(4

to be more accurate according to the pattern definition thaR

the aproach implemented in Pinot [12].

B. Experimental results of our antipattern detection approach

(6]

We applied our antipattern detection approach (described
above in section V) on different systems and present the aéd

tection results in table Il. As we checked the results by

rnanu

inspection of the code, no false positives were found amonigl
the automatic detected antipatterns. Future work of vatida

of antipatter not detected by the automatic approach).

VI. CONCLUSION

that are characterised not only by structural aspects |

(20]

[11]
In this article we propose detection methods for a SR
of patterns and antipatterns, using a logic-based approach nhttp://www.cs.ucdavis.edu/ shini/fresearch/pinot/intiaml
The main advantage of this approach is the simplicity of
defining Prolog predicates able to describe both structurel
behavioural aspects of patterns and antipatters. Thiswatya
becomes more visible in the case of patterns and antipattern

by

complex behavioural aspects that are difficult or not pdssib

to describe by code metrics.
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