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Abstract

Test case management may make the testing process
more ef cient and thus accelerate software delivery. With
the popularity of using JUnit for testing Java software, re-
searchers have paid attention to techniques to manage JU-
nit test cases in regression testing of Java software. Typi-
cally, most existing test case management tools are based on
the coverage information. However, coverage information
may need extra efforts to obtain. In this paper, we present
an Eclipse IDE plug-in (named Jtop) for managing JUnit
test cases in absence of coverage information. Jtop stati-
cally analyzes the program under test and its correspond-
ing JUnit test cases to perform the following management
tasks: regression test case selection, test suite reduction and
test case prioritization. Furthermore, Jtop also enables the
programmer to manually manipulate test cases through a
graphical user interface.

1 Introduction

Test suite reuse, in the form of regression testing, is
prevalent in software construction [5, 8]. Regression test-
ing is a time-consuming task, taking up as much as one-half
of the cost in software maintenance [4, 8]. Test case man-
agement, including regression test case selection, test suite
reduction and test case prioritization, has been intensively
studied. However, few practical tools have been used by
the industry because most existing management techniques
focus on test case management based on coverage informa-
tion. Techniques based on coverage information may have
the following disadvantages. First, before applying these
techniques, testers need to run instrumented source code to
collect coverage information, and the process may be time-
consuming. Second, coverage information can be of large
volume for large programs, and thus the storage and man-
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agement of coverage information may be a burden for de-
velopers. Third, changes of source code in software evolu-
tion may make source code inconsistent with previous col-
lected coverage information. Finally, developers may mod-
ify some existing test cases or add new test cases in regres-
sion testing, making previous coverage information incon-
sistent with test cases in the test suite. These techniques
may thus be negatively impacted.

Nowadays, the JUnit testing framework has been widely
used for testing Java software. Large programs usually ac-
cumulate numerous JUnit test cases during the period of
evolution, and developers may need tools to manage JU-
nit test cases. Different from traditional test case formats,
the format of each JUnit test case is a piece of executable
source code that contains a sequence of method invocations.
Therefore, it is possible to extract the static call graph of
each JUnit test case and use this information to guide man-
agement tasks. In this paper, we present an Eclipse IDE
plug-in (named Jtop), aiming to facilitate the management
of JUnit test cases based on static analysis of the program
under test and its corresponding JUnit test cases.

2 Approach of Jtop

Shown in Figure 1, Jtop consists of seven modules.
“Analysis Engine” is the basis of other modules. It stati-
cally analyzes the program under test and JUnit test cases
to provide information for high level modules. “GUI Dis-
play Support” displays the manipulation process and results
of other modules in various GUI display views. “Test Suite
Generation”1 turns the manipulation results of automatic or
manual operation into a executable JUnit test suite. Besides,
the modules framed by broken lines in Figure 1 are shown
in detail as follows.

1Test suite generation here has a different meaning from test case gen-
eration. In Jtop, we refer to the process of selecting a subset of test cases
from the whole set of test cases and prioritizing the selected test cases as
test suite generation.
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Figure 1. Hierarchy of Jtop

2.1 Regression Test Case Selection

Typically, techniques for regression test case selection
aim to select a subset of the test suite in order to test soft-
ware changes. Formally, safe regression test case selection
can be de ned as nding a subset of test cases T ⊆ TS,
such that (∀t) [t ∈ M ∩ TS → t ∈ T ]. In this de -
nition, TS denotes the original test suite, M denotes the
set of test cases in uenced by the modi cations. In the lit-
erature, several techniques have been proposed, including
symbolic execution [9] and dependence graph based ap-
proaches [6]. However, most existing techniques cannot
work without coverage information.

Jtop statically analyzes the structure of the program un-
der test and JUnit test cases to construct the relevant relation
between them. The relevant relation is de ned as follows:

De nition 1 An element2 s of the program under test is rel-
evant to a test case t, iff ∃ m such that m ∈ �(s)

∧
m ∈

h̄(t).

In this de nition, �(s) denotes the set of methods that
are offsprings of element s in code hierarchy; h̄(t) is the set
of methods directly and indirectly called by test case t in the
static call graph. Note that De nition 1 is symmetric. That
is to say, Jtop can nd relevant test cases for certain ele-
ments of the program under test, and nd relevant elements
of the program under test for certain test cases.

Using De nition 1 for regression test case selection, Jtop
takes the modi ed elements of the program under test as in-
put and returns all the relevant test cases as the test selection
results.

2An element denotes a unit of source code, which may be a package, a
class, a method, and so on.

2.2 Test Suite Reduction

Harrold et al. [2] de ned test suite reduction as nd-
ing a representative set of test cases T ⊆ TS, such that
(∀ri)[ri ∈ R→ (∃tj)(tj ∈ T )(tj satis es ri)]. In this def-
inition, TS denotes the original test suite, and R denotes a
set of testing requirements (denoted as r1,r2...rn) that must
be obtained to provide the desired testing. However, the
problem to achieve the maximum reduction has been shown
to be NP-complete [1].

Test suite reduction are rst proposed in regression test-
ing where coverage information is available [3]. However,
the disadvantages of coverage information based techniques
(see Section 1) make it dif cult to build practical cover-
age information based tools. To address this problem, Jtop
achieves test suite reduction based on De nition 1. In order
to nd an approximation to the maximum reduction, we use
the hitting set heuristic [2] to guide the test suite reduction.
Different from traditional test suite reduction, we used the
relevant relation to substitute coverage information. That is
to say, in test suite reduction of Jtop, we deem test case t to
cover element s iff s is relevant to t.

2.3 Test Case Prioritization

Generally speaking, test case prioritization techniques
reorder test cases to maximize some objective function.
For example, one such function is the rate of fault detec-
tion, indicating how quickly faults are exposed in testing.
Rothermel et al. [8] gave the de nition for the test case pri-
oritization as nding T ′ ∈ PT , such that (∀T ′′)[(T ′′ ∈
PT )(T ′′ �= T ′) → f(T ′) ≥ f(T ′′)] . In the de nition, PT
denotes the set of all possible permutations of a given test
suite T , and f denotes a function from PT to real numbers.

Test case prioritization has been intensively studied by
both the industry and the academic communities. However,
most existing prioritization techniques are based on cover-
age information and have disadvantages as depicted in Sec-
tion 1. To address this problem, in our recent work [10],
we proposed Jupta, a JUnit test case prioritization approach
based on De nition 1. According to our experimental study,
although Jupta does not need coverage information, it can
perform approximately as effective as widely used coverage
based prioritization techniques. Now we have implemented
Jupta as a module of Jtop.

2.4 GUI Manipulation Support

In regression testing, programmers may have previous
knowledge that some JUnit test cases may have higher pri-
orities than others. To take advantage of this knowledge,
Jtop provides a graphical user interface for users to manipu-
late test cases manually. In Jtop, a user can move or remove
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Figure 2. A glance at Jtop perspective

JUnit test cases for any generated test suites to obtain his or
her preferred test case permutation.

3 Status

As a visual test case management tool, Jtop has been im-
plemented as an Eclipse IDE plug-in. As shown in Figure 2,
Jtop perspective contains “Package Explorer”, “Java Edi-
tor”, “Mapping”, and “Relation Graph” four views. “Pack-
age Explorer” displays all the programs in workspace. “Java
Editor” shows the source code of programs. Consisting
of two subviews: “Source” and “JUnit”, “Mapping” view
provides graphical user interfaces for regression test selec-
tion, test suite reduction, test case prioritization, as well as
manual manipulation. Based on automatic analysis, “Rela-
tion Graph” displays the relevant relation between the pro-
gram under test and JUnit test cases using a colored directed
graph.

We are beginning to use Jtop on Java programs from
Subject Infrastructure Repository (abbreviated as SIR3) to
evaluate the effectiveness of our approach. Jtop is now
available from our project page4.

4 Related Work and Conclusion

Although the JUnit testing framework has been widely
used in Java software development, few practical JUnit
management tools have been proposed. Existing test case
management techniques can be categorized into three ar-
eas: regression test case selection [6, 7, 9], test suite reduc-
tion [2, 3], and test case prioritization [8]. Most of these

3SIR is repository providing Java and C programs for controlled ex-
perimentation of program analysis and testing approaches. It is accessible
from http://sir.unl.edu/.

4http://code.google.com/p/pku-jtop/

techniques focus on using previously acquired coverage in-
formation.

However, these coverage based techniques may be dif-
cult to use in real-world software development due to the

burden of storing and managing coverage information. Dif-
ferent from the existing management techniques, we im-
plement Jtop, an Eclipse IDE plug-in to manage JUnit test
cases in absence of coverage information.
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