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A GUI-based Approach to Software Modularization
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Abstract

Software maintenance activities have always been important issues in many domains of the

software industry. In order to help to resolve this issue, software modularization approaches have

been studied to build adequate modules with high cohesion and low coupling; such modular structures

can help the comprehension and maintenance of complex systems. In this paper, we propose a

GUI-based automated approach for software modularization based on GUI structure analysis. GUI is a

principal manner to allow users to access the overall functionalities of a software system; in

particular, GUI is closely related to software functionalities, which makes it a promising tool to

identify and understand the entire software system. We also implement a software tool to support our

approach and evaluate it with a case study using an open source software.
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Table 1. Comparison of the proposed approach with the existing approaches

Design—based approach
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Term—based approach

GUl-based approach
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for
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analysis of design documents
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through structural dependency
between modules
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through the similarity of
semantic terms in modules
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through the relationships
between GUI and module

Well-managed
design
documents

required

not required

not required

not required

Well-managed
terms in source
codes

not required

not required

required
(continuous management)

not required

A Level of
understandable
for “functional
relationships”
highlighted in
modularization

Developer level

Developer level

Developer level

User level
(easily understandable
through GUI)

In case that there is perfectly

In case that there is a perfect

In case that there is a perfect
presentation of terms in class

The best managed design documents | presentation of structural . In case that there is a perfect
. . - L names, function names etc . .
performance which is completely reflected | characteristics which is used . . presentation of functional
. . . . within predetermined ) S
condition the source code in the to infer functional . relationships in GUI
. . . vocabularies, as an aspect of
maintenance stage relationships I : .
functional relationships
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. g . It is difficult to identify the ) PRl . . poly
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Limitation documents according to ° consistently managed across | based on GUI and to identify

changes across the whole
software development lifecycle

not expressed by structural
characteristics

the whole software
development lifecycle
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not related to GUI
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Fig. 12. An example of the boolean type in the GUI event

3. Detailed analysis and discussion
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Fig. 13. Manual analysis for the Line feature
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V. Conclusion
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