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IntroducEon	

•  So#ware	 maintenance	 and	 evoluEon	 are	
expensive	acEviEes		

•  Bad	smell	is	a	symptom	
•  Several	tools	have	been	proposed	
•  It’s	hard	to:	
– Enumerate	detecEon	tools	proposed	
– Say	what	bad	smells	they	are	able	to	detect	
–  In	which	programming	languages	



Goal	

•  This	 study	 provides	 a	 systemaEc	 literature	
review(SLR)	

•  ComparaEve	study	with	four	available	tools	
•  Asses:	 agreement,	 recall,	 precision,	 and	
usability	



SystemaEc	Literature	Review	

•  SystemaEc	Literature	Review(SLR)		
•  Three	steps:	

1.  Planning	
•  idenEfy	the	need	
•  research	quesEons	

2.  ConducEng	
•  	selecEon	of	papers	
•  data	extracEon	
•  analysis	

3.  ReporEng	



Research	QuesEons	
•  Goal:	 idenEfy	 and	 document	 all	 tools	 used	 for	
bad	smell	detecEon.	

•  RQ1:	 What	 are	 the	 bad	 smell	 detecEon	 tools	
proposed	or	used	in	literature	papers?	

•  RQ2:	Which	are	the	main	features	of	these	tools?	

•  RQ3:	Which	are	 the	most	 frequent	 types	of	bad	
smells	these	tools	aim	to	detect?	



Search	String	and		
Electronic	Data	Sources	

•  (tool*	 AND	 (“bad	 smell*”	 OR	 “design	 smell*”	 OR	 “code	
smell*”	OR	“design	anomaly*”	OR	“code		anomaly”))	

•  6	electronic	data	sources:		
1.  ACM	Digital	Library	
2.  IEEE	Xplore	
3.  Science	Direct,	Scopus	
4.  Web	of	Science	
5.  Engineering	Village.	



Eletronic	Datasources	And	SelecEon	
Criteria	

•  Refinement	1:	remove	duplicated	studies.	
•  Refinement	2:	remove	non-papers.	
•  Refinement	3:	inclusion/exclusion	criteria.	
•  Refinement	4:	do	not	use	or	propose	bad	smell	detecEon	tool.	
•  Refinement	5:	look	for	citaEon	of	tools	not	covered.	
•  Not	able	to	find	papers	that	proposes	tools.	



Data	ExtracEon	

•  84	bad	smell	detecEon	tools	
•  Some	tools	do	not	have	a	specific	secEon	to	

describe	features	



ReporEng	

•  Consider	 bad	 smells	 that	 shared	 a	 similar	
definiEon	based	on	Fowler’s	definiEon.	



I.	SLR	Results	

•  RQ1:	What	 are	 the	bad	 smell	 detecEon	 tools	
proposed	or	used	in	literature	papers?	



II.	SLR	Results		
•  RQ2:	Which	are	the	main	features	of	these	tools?	

–  Availability	
•  35.7%	are	plug-ins	
•  35.7%	are	standalone	applicaEons	
•  4.7%	both	plug-ins	and	standalone	applicaEons	
•  22.6%	could	not	find	informaEon	

–  Online	documentaEon:	41.6%	
–  Graphical	User	Interface(GUI):	71.4%	
–  DetecEon	Strategies:	

•  37%	are	metric-Based	
•  18%	are	based	on	trees	
•  7%	are	based	on	textual	analysis	
•  6%	are	based	on	Program	Dependency	Graph	
•  3.5%	based	on	token	analysis	
•  20%	no	able	to	find.	



III.	SLR	Results	
•  Did	not	find	a	bad	smell	detecEon	tool	for	R	
•  ConcentraEon	in	Java,	C	and	C++	



IV.	SLR	Results	
•  RQ3:	Which	are	the	most	frequent	types	of	bad	smells	these	tools	aim	to	

detect?	
–  From	22	defined	by	Fowler,	the	found	tools	detect	20	bad	smells	of	them	

•  AlternaEve	Classes	with	Different	Interfaces	
•  Incomplete	Library	Class	

–  41	defined	by	other	authors	
–  All	ten	most	recurrent	smells	are	from	Fowler’s	book	



ComparaEve	Study	
•  29	bad	smells	detect	tools	able	to	download	and	install	



SelecEon	of	Tools	

•  SelecEon	process:	
1.  Java	programming	language(most	common)	
2.  Sets	of	bad	smells	
3.  Free	for	use,	at	least	in	a	trial	version.	

•  4	Tools	remaining	to	be	studied	



SelecEon	of	Bad	Smells	

•  Three	most	frequent	bad	smells	detected	
– Duplicated	code	
– Large	class	
– Long	method	
	

•  Duplicated	code	was	discarded	because	it	is	
hard	to	quanEfy	the	aimed	results.	



SelecEon	of	ApplicaEons	
•  Junit	version	4	
•  MobileMedia	version	9	
•  Recurrently	used	in	previous	quality	and	maintainability-related	studies.	
•  Relied	on	two	experts	who	used	manual	strategy	for	detecEng,	

individually	and	manually,	the	bad	smells	in	MobileMedia	classes	and	
methods.	



Overall	Results	
•  Two	personal	computers	with	two	different	operaEng	systems	
•  Two	authors	performed	the	same	procedures	
•  Default	tool	se>ng	
•  Apart	from	JDeodorant	tools	have	not	detected	Long	Method	instances	in	

JUnit	
	



Agreement,	Recall	and	Precision	
•  The	evaluated	tools	provided	redundant	detecEon	results	
•  Recall	and	precision	based	on	the	bad	smell	reference	list	for	the	

MobileMedia	applicaEon	



Threats	to	Validity	

•  Scope	and	Strategy:	other	sources	with	
relevant	papers	

•  ValidaEon	and	GeneralizaEon	of	Data	and	
Results:	cannot	assume	that	all	exisEng	papers	
were	included	through	the	research	string	



Previous	Work	

•  Fontana	et	al.	Present	a	 literature	review	and	
evaluaEon.	

•  Moha	et	al.	Evaluates,	but	without	providing	a	
systemaEc	literature	review.	

•  None	performs	a	systemaEc	 literature	 review	
and	an	extensive	evaluaEon.	



I.	Conclusion	and	Lessons	Learned	
•  Java,	C	and	C++	are	the	top-three	most	covered	programming	

languages	
•  Most	of	the	84	tools	are	implemented	in	Java	and	rely	on	

metric-based	detecEon	technique	
•  Duplicated	Code,	Large	Class	and	Long	Method	are	the	top-

three	bad	smells	the	tools	aims	to	detect	
•  Analyzed	tools	provide	redundant	detecEon	results	

	



II.	Conclusion	and	Lessons	Learned	
•  All	tools	presented	some	usability	issues	
•  Usability	evaluaEon:	

–  Difficulty	to	navigate	between	bad	smells	occurrences	
–  Difficulty	to	idenEfy	the	source	code	related	to	a	smell	detecEon	
–  Tools	do	not	provide	data	visualizaEon	through	staEsEcal	analysis	


