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UML Based Visualization based on Test Coverage Metrics
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Abstract

Software Testing is an important step in Software Development Process. And It requires a lot of time and
money. However, because of the limited time and money, it is impossible to excute all the test cases. And test
coverage has been developed based on mostly white box. So there are many difficulties in applying the
automatic traceability and refactoring techniques with models and code. In this paper, to solve this problem,
we suggest visualization with diverse abstraction level of test case and test coverage techniques. This can
guarantee the coverage of test cases possible even with a minimum of excuting the test cases.

Keywords: SW Testing; SW Test Coverage; SW Visualization; SW Quality;

1. Introduction
In recent software, the size and complexity of software rapidly are increased. There requires many

requirement spec, rapid development, and high quality. As the software is complicated, software testing cost
is limited although requiring high quality [1].

To solve this problem, it is required to do the software development and testing simultaneously. This
method assists in improving the quality of software. In this paper, we solve this problem by visualizing the
test case coverage in the model stage.

The paper is organized as follows: Chapter 2 describes Software Visualization and Test Coverage as
related work. Chapter3 mentions the visualization method of Software Test Case and Test Coverage with
Test Case Metrics. Chapter 4 describes the case study for cruise control system of the vehicle, Chapter 5
refers to conclusion and future research.

2. Related Works

Software Visualization Techniques automatically show software architecture and quality indicator
through a tool-chain. This visualization focuses on visualizing software characteristics such as couplings and
cohesions. The method of NIPA’s software visualization is to visualize source code and its process for high
quality of software [2]. Test coverage is measured on the white-box techniques (White Box) based on
procedural language. There are 1) statement, 2) Branch, 3) Condition, 4) MC / DC coverage, etc. techniques
[3]. Tester’s goal is to get the Maximal Test Coverage with the Minimal Test Case. However, it is not )
suitable to use case-based, object-oriented test case coverage measurement, and test case generation i
techniques [4][5]. |
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' 3. Visualizing with Test Coverage Metrics
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Figure 1. Use Case Test Coverage

Table 1. Use Case’ Test Case Coverage

Figure 1 shows Test Coverage of ‘Use Case’. This coverage is defined, each use case of the actor's input
and response of input, pre-condition, post-conditions, expected values. Table 1 shows test case coverage.
Through this to extract the high level test case (level 7).

Test Use Case Testing Pre- Input Post- Expected
Case Name Type Condition Value  Condition Value

tc1 UC1 uc Pre-C1 In1 Post-C1 Out1

tc2 uc2 uc Pre-C2 In2 Post-C2 Out2

tc3 ucs3 uc Pre-C3 In3 Post-C3 Out3
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Figure 2. Dialogue Test Coverage
Figure 2 shows Test Coverage of ‘Dialogue’ There are two types of 'Dialogue’. DU 1 shows an unusual
response to the user's input to the 'Dialogue' resulting from unusual cases. DU2 is usually generated
'Dialogue' which shows the usual response to user input.

Table 2. ‘Dialogue’ Test Case Metrics

Test Dialogue  Testing  Pre- Input Post- Expected
Case Name Type Condition ~ Value Condition  Value

tc1 DU1 Dialogue SO In1 SO Om1

te3 DU2 Dialogue SO In3 SO Om2

Table 2 is ‘Dialogue’ Test Case Metrics. TC1 of Figure 2 has as input Inl. When a message is delivered,
the initial state denotes the SO. DU 1 then delivers a message to the interface state because of the object and
back to the initial state via the interface object passed back to the control object S0. As a result of expected
DU1 generates OM1. Finally, the test case TC is shown in Table 1. TC2 can also be extracted in this way.
Through this to extract the high level test case (level 6).

Figure 3. MLU (Maximum Linear Unit) Test Coverage

Figure3 shows Test Coverage of ‘MLU’. In this figure, each message denotes a branch until it appeared by
selecting a M1 is generated sequentially Im1 by the Method. 'MLU.' M2 generates a selection of Om2 by
input Im1. M3 represents the expected value Om2 that may occur Because of selection of another input Im1
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Table 3. MLU’ Test Case Metrics

Test MLU Testing  Pre- Input Post- Expected
Case Name Type Condition Value  Condition Value

te1 M1 MLU SO In1 S1 M2(|M3
tc2 M2 MLU S1 None SO Om1

te3 M3 MLU S2 None SO Om2

4. Conclusion

The size and complexity of software are rapidly increased, but budget is limited. Moreover, the requirements
for the quality is increasing. As a result, a lot of research have been in progress for the test method of high
efficiency.

In this paper, we suggest this visualization way through the test coverage and test case metrics. We define
each step of test case metrics and level of abstraction test case. Although this is accomplished by first critical
test cases of higher level, it is guarantee the Maximal Test Coverage with the Minimal Test Case.

Future study will automatically extract level of test case, and apply to various cases.
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