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Crosscutting Concerns o ¥

< Crosscutting concerns are
often blamed to hinder...

» design modularity
* program comprehension
* robustness, stability, etc.

Crosscutting concerns
‘ manifest themselves
“..And tha, in simple terms, is what’s N many different Ways

wrong with your software design.”
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Crosscutting “shapes”
« Black Sheep and Octopus

Inheritance relationships

« Climbing Plant and Hereditary Disease

Concern-based coupling connections

 Tree Root and Tsunami

Structure of crosscutting code

« Copy Cat and Behavioural Concern

E. Figueiredo, B. Silva, C. Sant'Anna, A. Garcia, J. Whittle, and D. Nunes.
In proceedings of the 17th International Conference on Program Comprehension (ICPC), 2009.
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Flat Crosscutting Shapes COMPOTACAS
<<Black Sheep>>
p— Black Sheep touches very few
elements in distinct places

p—

Octopus is partially well R
ClOpUsS Is partially we —
modularised, but also spreads -
across a number of other
components H o
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<<Octopus>>

. —
—

<<Black Sheep>>

A

<<interface>>
H , Observer
<<interface>>
Subject update()

addObserver()

removeObserver()

notifyObservers()
............................ oUSRRRTTIN SO

Complaint Employee HealthUnit

.| subscribers

subscribers

subscribers

/I application code

Il application code

/l application code

addObserver()

addObserver()

addObserver()
removeObserver() removeObserver() removeObserver()
notifyObservers() notifyObservers() notifyObservers()

<<interface>>
RMIProtocol

ééarch()
insert()
remove()

o

HealthWatcherSingleton

# instance
getinstance()

g.earch()
insert()
remove()

update()

Observer as Octopus

Singleton as Black Sheep
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Crosscutting “shapes”

* Black Sheep and Octopus

Inheritance relationships
 Climbing Plant and Hereditary Disease
Concern-based coupling connections

* Tree Root and Tsunami

Structure of crosscutting code

« Copy Cat and Behavioural Concern

E. Figueiredo, B. Silva, C. Sant'Anna, A. Garcia, J. Whittle, and D. Nunes.
In proceedings of the 17th International Conference on Program Comprehension (ICPC), 2009.
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<<Climbing Plant>>

Climbing Plant affects the root
of an inheritance tree and a// S
descendents

<<Hereditary Disease>>

E - Hereditary Disease affects the
H root of an inheritance tree and
f some descendents
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<<Hereditary Disease>>

>> Disease-free No

<<interface>>
H , Observer
<<interface>>
Subject update()

addObserver()

removeObserver()

notifyObservers()

............................ OO N
Complaint Employee HealthUnit

| subscribers

subscribers

subscribers

Il application code

Il application code

Il application code

addObserver() addObserver() addObserver()
removeObserver() removeObserver() removeObserver()
notifyObservers() notifyObservers() notifyObservers()

A

<<interface>>
RMIProtocol

;earch()
insert()
remove()

A

HealthWatcherSingleton

# instance

getinstance()

;éarch()
insert()
remove()

update()

Observer as Hereditary Disease



(0
Some Crosscutting Concerns e

Crosscutting “shapes”
* Black Sheep and Octopus
Inheritance relationships

* Climbing Plant and Hereditary Disease

Concern-based coupling connections
* Tree Root and Tsunami
Structure of crosscutting code

« Copy Cat and Behavioural Concern

E. Figueiredo, B. Silva, C. Sant'Anna, A. Garcia, J. Whittle, and D. Nunes.
In proceedings of the 17th International Conference on Program Comprehension (ICPC), 2009.



V
S
Concern Connections DEPATAENTO DE CECA A

<<Tree Root>>

Tree Root composed of many s .

feeders which connect to a frunk HJ—f
E—

<<Tsunami>>
# Tsunami composed of a wave
source which connects to many

H H waves
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<<Tsunami>>

= —

Wave Sourc

IPersistenceMechanism

PersistenceException

HealthWatcherFacade

repositoryFactory
persistenceMechanism

4 update()

RDBRepositoryFactory |’

ComplaintRepository

EmployeeRepository

update()

DiseaseTypeRepository

update()

TransactionException

A

PersistenceMechanisni-.

SpecialityRepository

update()

Persistence

"4 HealthUnitRepository

update()
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<<Copy Cat>>

a : Copy Cat is implemented by
replicated pieces of code Iin
: different places
<<Behavioural>>

Behavioural Concern is only pata |
composed of methods, i.e., Behaviour {

It has no associated attribute pata {
Behaviour {
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public class SpecialityRepository {

public void update (MedicalSpeciality esp)

}

throws RepositoryException {
try {

} catch (PersistenceMechanismException e) {
throw new RepositoryException(...);

}

}
public class SymptomRepositoryRDB ({

public void update (Symptom symptom)

}

throws RepositoryException {
try {

} catch (PersistenceMechanismException e) {

throw new RepositoryException(...);

}

Exception Handling

Copy Cat

 The same code is
replicated in 29
places

Behavioural
Concern

* |t is implemented
only by (parts of)
methods
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How can we identify, visualise, and
reason about all the different forms of
crosscutting concerns?
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% G. Carneiro, M. Silva, L. Mara, E. Figueiredo, C. Sant'Anna, A. Garcia, and M. Mendonca. |dentifying Code Smells with
Multiple Concern Views Analysis. In 24th Brazilian Symposium on Software Engineering (SBES). Salvador, 2010.
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Richard Wettel and Michele Lanza. Visualizing Software Systems as Cities. In 4th IEEE International
Workshop on Visualizing Software For Understanding and Analysis, pp. 92 - 99, 2007



