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ORCA: A Support System for Understanding
GUI Programs by Visualizing Execution Traces
Synchronized with Screen Transitions

TATSUYA SATO,'! BUNTAROU SHIZUKI!
and JIRO TANAKAT!

To maintain, reuse, and add a functionality of an existing program, the soft-
ware developer needs to understand a specific functionality in the program. In

the case of a GUI functionality, according to operations to the GUI, the source
code is executed and then the screen is updated. Therefore, to understand a
GUI functionality, the developer needs to comprehend the correspondence be-
tween the operation, the screen change and the code executed by the operation.
However, it is difficult to comprehend the correspondence. We propose a vi-
sualization technique which represents the correspondence between the screens
before and after the operation, as well as the traces of the source code executed
by the operation. They are represented as highlights which are superimposed on
the entire source code. The representation enables the developer to comprehend
a correspondence between an operation, screen change and code execution as
one picture. We developed ORCA which is based on our visualization technique.
ORCA is the visualization system for understanding Java GUI programs. To
help the developer to trace execution, the system provides pop-up representa-
tion which puts fragments of the code on the basic representation, and zooming
representation which enlarges the focused part of the basic representation.

In this paper, we describe our visualization technique and ORCA, and then
show effectiveness of ORCA based on the result of user study using ORCA.
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Fig.1 Representation of correspondence between executed source code parts and the screen change.
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Fig.2 Representation of a class definition.
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Fig.3 Representation of dynamically analyzed information.
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Fig.4 Representation of class hierarchy.
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Fig.5 Zooming presentation based on importance.
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Fig.7 Target GUI program (Network configuration diagram editor).
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Fig.9 Zooming scanning.
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Fig. 10 The allocation algorithm for the display region with the tree structure.
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Fig.11 Display of marker on Eclipse editor.
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Table 1 Programs used in the experiment.
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Fig.12 Target GUI program.
(Left) Drawing tool, (Right) Drag and drop program.
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Table 3 Questionnaire results.
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