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1 Background

The widespread use of GUlIs is leading to the construction of more and more
complex GUIs. With the growing complexity the cost for GUIs testing is
growing in a huge.

Most of the automatic testing tools succeed to reduce the time of test
case execution, but not of test case generation[2, 3, 4].

Generally speaking, GUIs are difficult to automatically generate test
cases[7], because GUT’s test cases are likely to be very large due to event
driven mechanism, many static/dynamic properties in GUI objects, and
many combinations of operation patterns. Moreover, it is difficult to select
useful test cases from the large number of ones, because human, not com-
puter, needs to check one by one if what you get in the display is what you
want or not.

Today, research on Programming By Demonstration(PBD) is attracting
[1, 6]. PBD is a technique to automatically construct a program by rec-
ognizing user’s GUI operation patterns. In a PBD system, users execute
operations on examples and the system constructs a general program by
extracting some patterns from a sequence of the operations. Thus a PBD
system allows users to construct programs without programming.
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Our basic idea is to apply PBD to automatically generate test case
scripts, where testers execute operations on test cases and the system con-
structs a reusable test case script with high coverage.

2 Purposes

Our purpose is to provide a PBD algorithm that generates useful test cases
from tester’s operation sequence, to develop the test cases generator using
the algorithm and to evaluate the usefulness.

The automatic generator generates two kinds of test case scripts:

o Generalized Test Case Scripts
The generator reasons general structure from an operation sequence
which is just time-series, and generates test cases that are more read-
able, more reusable, and easier for testers to edit.

e Fluctuated Test Case Scripts
The generator considers a tester’s operation sequence as typical test
case, and generates the high coverage test cases by giving the operation
variation.

Thus our goal is to automatically generate reusable test cases with high
coverage only from tester’s operations on applications.

Moreover, we consider a GUI automatic test case execution system to
detect GUI errors on layout and appearance, and show the construction
guideline for the test case execution environment. We actually develop the
system, and evaluate it.

3 Approach

To apply PBD to a GUI test case automatic generator, it is necessary for
the generator to recognize and extract some patterns from GUI operation
sequence by a tester, which have useful characteristics to generate test
cases.

In this research, our generator divides operation sequences into two pat-
terns. One is an operation sequence in the same window; the other is an
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operation sequence including window changes. This is because functions in
most GUI systems are hierarchically designed in the sense that each func-
tion is deployed in one window, users execute operations on the functional
hierarchy and testers design useful test cases by examining the functional
hierarchy.

And the generator generates two kinds of test case scripts using these
characteristics.

e Generating generalized Test Case Scripts
The generator reasons and generalizes a given operation sequence us-
ing pattern’s classification and frequency, and produce a script with
control structures, sub-routines and some comments for readability
and reusability. This is done by heuristics rules.

e Generating fluctuated Test Case Scripts
The generator considers a tester’s operation sequence as typical test
case, and generates the high coverage test cases by applying the tem-
plate. The template is described about the operation plan to generate
test case variation.

We conduct an experiment on automatic generation and evaluate whether
these methods generate useful test case scripts from a given GUI operation
sequence.

4 Experiment Evaluation

We developed the GUI test case automatic generator that we proposed,
and conducted a generation experiment on some small applications.

e Generation experiment for generalized Test Case Scripts
L-pattern’s or T-pattern’s scope was clear by sub-routine-zing, and
repeat performing part was clear by control structures. So we checked
improvement in readability and reusability.

e Generation experiment for fluctuated Test Case Scripts
The fluctuated script was generated from the original operation se-
quence with following the test operation plan of a template. We
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checked that event generating was 1.50 3 times as much as the original
operation sequence.

These show that the usefulness of the generator which automatically
generates test cases only by operating application.

We developed the environment which takes screen-shots per event. We
set GUI errors that commented out the handlers of some widgets and the
environment could detect the GUI errors.

Some important lessons demonstrated in this research:

e Many sub-routine was generated because of their granular is too fine.

e It is not usefulness that our generator do not generate control structure
about T-pattern.

e We could not evaluate the usefulness of fluctuated test cases because
of the difficulty to evaluate the coverage.

5 Conclusions

In this research, we focus that most of the automatic testing tools succeed
to reduce the time of test case execution, but not of test case generation.
And represented the PBD algorithm which generates useful test cases.
This algorithm generates generalized test cases script and fluctuated test
case scripts , by extracting the pattern feature from GUI operation se-
quence, reasoning for generality and applying a template.
We obtained three results.

e Script code which match our reasoning indicates readability and reusabil-
ity.
e Our reasoning is not effectiveness for code which do not match it.

e It is difficult to evaluate the usefulness of fluctuated test cases.

There was little information to consider the problems because of conduct
a generation experiment on some small applications. In the future we plan
to examine the problems on some large ones.

4



Finally, we discussed the improving point of the generalized reasoning,
and how to set screen-shot as GUI test oracle and problem of the test
logging timing. So we showed the difficulty to automate GUI Testing.
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