FINT: Tool Support for Aspect Mining

MariusMarin Leon Moonen Arievan Deursen
Delft University of Technology Delft Univ. of Technology & CWI Delft Univ. of Technology & CWI
The Netherlands The Netherlands The Netherlands
A.M.Marin@tudelft.nl Leon.Moonen@computer.org Arie.vanDeursen@tudelft.nl
Abstract e Redirections finder, which investigates classes whose

Aspect mining requires adequate tool support to locate methods consistently execute redirection of their callers

source code elements implementing crosscutting concerns to dedicated methods of another class.

(akaseed} to explore and understand relations describing FINT has been successfully applied to a number of case-

these elements, and to manage concerns and seeds duringshflies, including PTSTORE, JHOTDRAW, and TOMCAT,

project’s life cycle. for which we provided detailed results as part of an effort to
FINT is a tool implemented as an Eclipse plug-in thatestablish a common benchmark for aspect mining [2, 3]. The

presently supports a number of techniques for the automatigstems analyzed are as large a®$B(around 350K non-

identification of crosscutting concern seeds in source codgomment LOC), and include the source code ofiFitself.

Furthermore, FINT allows for combination of mining tech-

nigues (results), facilitates code navigation and compreh 2 Tool d@cription

sion to reason and decide about candidate-seeds, and sup-

ports seeds management and persistence. FINT is a plug-in for Eclips& an extensible, open-source plat-

form that provides a reusable framework for source code anal
1. Problemsaddressed ysis. To execute any of the analyses supported oy Fthe
user selects a program element in the deféatkage explorer

. f : : ) view of Eclipse; the view shows the Java element hierarchy
(automatic) support for reverse-engineering crossatton- of the Java projects in the active workbench. The default

cems in e>$|s.t_|ng, non-aspect-oriented code. The restilteo analysis of BT, fan-in analysis, looks into the selected el-
mining activities can further be used for program compreherément builds and stores the call graph for its methods and
siqn purposes or for improving the modularization of theemdtheir cr;lllees, together with class hierarchy information.
using agpect_-grlepted techniques. . ) . The results of the analysis are displayed infaa-in anal-

The identification of a cr'osscuttmg concern typically In'ysis viewas a tree structure of callee-callers elements, sorted
volves the search or the existence of a so-casfeet] a pro- by name or fan-in value. From this view, shown in Figure 1,

grarrJ e_Iement, such as a method or interface_,dpafr_t of _the_ Ch e user can inspect the source code of each of the displayed
cems implementation. g:once.rn seeds provide first Insig Elements and apply various filters to restrict the elements i
into a system and a starting point for concern exploration. the view to the most relevant candidates: (1) Tarein value

. ) L ol %ilter selects elements for which the number of callers ihaig

tion O.f crosscutting concern seedsiNF" is almed.a.\t IMPI€-  than a chosen threshold; (2) thecessorfilter eliminates get-
menting gnalyses that captu're sy.mp.toms specific to varioys o setter methods by examining their signature and/er im
crosscutting concerns described in I_|terature_. Th_e aaalysplementation; (3) thettilities filter allows the user to select
_rely on the observauon_that cros_s_,cgtt_mg functionalitgien sub-elements in the Java hierarchy of the analyzed element
|mple_mented bY following specific |d|oms_ _[4]: for examIOIe’which are to be excluded from the set of results. The set of
consistent logging or pre- and post-conditions checks ¢2] o utilities consists of elements that could have a large numbe

curas sgattered calls to specific fur}ptlonallty, Wh',le ®MS 1t callers but typically do not implement a crosscutting-con
like persistence or event and state listeners requireadass cern, like, for instance, collection classes.

implement multiple roles. _ _ The filters also allow to indicate sets of elements that
FINT currently includes supportfor several techniques likegy 14 not contribute to the fan-in value of a candidate. For

¢ Fan-in analysis, which looks for candidate-seeds amorexample, the user can indicate, similarly to selectingtigts,
methods invoked from a large number of scattered calthat calls from (JUnit) test packages have to be ignored when

Research in the area aspect minings aimed at providing

sites, and hence have a high fan-in value, computing the fan-in metric.
e Grouped calls analysis, which reports groups of methods To support_ the user in reasoning and deciding about_ a can-
that share a large number of their callers, and didate, FNT includescallers-analyzerghat check, for in-
Thttp://swerl.tudel ft.nl/view AVR/ FI NT 2eclipse.org
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Figure 1. FINT in action.

stance, if the callers’ declarations belong to the same-inteports these classes together with the methods executing and
face, or if the calls to the investigated callee occur at #mees receiving the redirection, respectively. Filters for thisal-
position in the caller’s body. ysis allow to set the minimum number and/or percentage of

Similar filters are also applicable to the results of Groupetgdirector-methods in a candidate. . _
(ICloned) calls analysis. The analysis groups methods by Candidates from each analysis can be selected in the view
common callers by applying formal concept analysis to thénhd marked as seeds. The seeds are shown in Figure 1 as
call relations in the investigated element. The resultsysh old-colored elements. The seeds are also added ®ebés
as callees-callers concepts in Figure 1, can also be filteyed View where they can be assigned a description, sorted, and

the minimum number of callees in the concept. saved/loaded on/from file. _ _
Two (compatible) techniques can be combined, for in-

fance, by synchronizing their respective views: the gater
tion of the resuits is shown by the highlighted elements.

More details about the techniques supported byrFare
available in our work on an aspect mining framework [3].

Grouped calls analysis searches for concerns that
implemented by related method calls, like pre- and pos
operation notifications, consistent initialization andaai-up
of resources, and multi-step set-up operations. This aizaly
is more restrictive than fan-in analysis for a same valudef t
fan-in threshold, as it requires that the callers share rinane
one callee. However, most of the observations applicable Beferences

fan-in analysis to reason about a candidate apply to this ted1] The Aspect] Team.The Aspect] Programming GuidePalo Alto Re-
nique as well search Center, 2003. Version 1.2.
’ [2] M. Marin, A. van Deursen, and L. Moonen. Identifying asfgeusing
Redirections finder is a technique that aims at identify- fan-in analysis. IrProceedings of the 11th Working Conference on Re-
ing classes whose methods consistently redirect theiersall _ Verse Engineeringoages 132-141. IEEE, 2004.

to dedicated methods of a specific obiect. | | tati r[]Sé M. Marin, L.Moonen, and A. van Deursen. A common framekior

P Ject. . mpiementatio aspect mining based on crosscutting concern sort8rdoeedings of the
of the Decorator or Adapter pattern are typical examples of 13th working Conference on Reverse EngineedBgE, 2006.
crosscutting concerns exhibiting the symptoms targeted 8] M. Marin, L. Moonen, and A. van Deursen. A classificatidrcoosscut-
this technique. The technique checks for pair classes whose ting concerns. IrProceedings of the International Conference on Soft-

. . . ware Maintenance (ICSM'05pages 673-676. IEEE, 2005.
methods are in an exclusive one-to-one call relation, and re



