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Abstract Test suite prioritization techniques modify the
order in which tests within a test suite run. The goal is to
order tests such that they detect faults as early as possible
in the test execution cycle. Prioritization by combinatorial
interaction coverage is a recent criterion that has been
useful for prioritizing test suites for GUI and web applications. While studies show that this prioritization criterion
can be valuable, previous studies compute the interaction
coverage without considering the cost of individual tests.
This paper proposes a new cost-based combinatorial
interaction coverage metric, an algorithm to compute the
new metric, and an empirical study with three subject web
applications. Two of our studies show that prioritization by
the new metric improves the rate at which faults are
detected in relation to cost. A third study reveals an
interesting result that the success of the cost-based metric is
influenced by the distribution of t-tuples in the selected test
cases.
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1 Introduction
Test suite prioritization is a regression testing technique
where test cases are ordered such that faults can be detected
early in the test execution cycle. This is useful because
tests accumulate over multiple revisions and versions of the
system and it is not feasible to execute all the tests in a
limited amount of time.
Formally, the test prioritization problem can be defined
as follows: Given a test suite T; P is the set of all possible
test suites obtained by permuting the ordering of tests.
Each permutation is referred to as pi 2 P and an individual
permutation contains n tests, pi ¼ ðpi1 ; pi2 ; . . .; pin Þ. A
function then uses some criteria to compute the importance
of each test.
Many prioritization criteria exist to improve the rate at
which faults are detected. Previous examples of functions
for the prioritization problem use code coverage, requirements, MC/DC coverage, cost estimates, relevant slices,
(e.g., Srivastava and Thiagarajan 2002; Bryce and Memon
2007; Do et al. 2004; Elbaum et al. 2002, 2004; Jeffrey and
Gupta 2006; Jones and Harrold 2003; Rothermel et al.
2001; Sampath et al. 2008; Srikanth et al. 2005), timeaware test prioritization (Walcott et al. 2006), and explore
the use of search-based algorithms for test prioritization (Li
et al. 2007). Do et al. (2008) study the effect of time
constraints on test prioritization methods, however, they do
not study the concept of time constraints on interaction
coverage-based prioritization criteria. Srikanth et al.
(2009) consider combinatorial interactions and cost-based
prioritization for configurable software but their work
differs from our work as they focus on configuration
switching cost. Their algorithm uses weights that change
dynamically. Our work focuses on prioritization of
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user-session-based test suites and elaborate environment
setups are outside of the scope of this work. Surveys
conducted by Yoo and Harman (2011) and Engstrom et al.
(2010) survey test prioritization and regression test selection methods and identify future research directions, one of
which, is the area of prioritization for web and GUI testing.
Our recent work examined a comprehensive set of prioritization criteria for two classes of Event Driven Software (EDS), that of GUI and web applications (Bryce et al.
2011). This work examined ten prioritization criteria that
exploited features of test cases for seven different applications and test suites and compared the results against
three controls. The results revealed that the characteristics
of the application and test suites influenced the result, but
that combinatorial interaction coverage was one of the best
criteria in terms of the improved rate of fault detection. The
length-based prioritization criterion that selects the ‘‘longest’’ test cases also worked well for several of the subject
applications. (See Bryce et al. 2011 for a detailed summary
of the results and characteristics of the applications and test
suites.)
Given the short time availability during regression
testing, a prioritization criterion that is effective at selecting tests that detect faults quickly while at the same time,
selects tests that execute quickly would be highly beneficial. With this goal in mind, in this paper, we extend upon
previous work by modifying the combinatorial interaction
coverage metric to incorporate costs of test cases.
Numerous testing costs exist. For instance, Do and Rothermel (2008) use several good examples of testing cost,
including the time to setup for testing activities, time to
identify and repair obsolete tests, time to instrument units,
time to execute a technique, time to apply tools to check
outputs, human time to inspect results, and more. Testers
have limited testing budgets and our previous work on
prioritization improved the rate of fault detection, but did
not consider the cost of tests. Therefore, the main contributions of this paper are: a new metric for cost-based
combinatorial coverage, an algorithm that prioritizes test
suites by interaction coverage with respect to the cost of
tests, and empirical studies that evaluate the criteria.
The remainder of this paper is organized as follows.
Section 2 describes our prioritization criteria and algorithm. Section 3 provides empirical studies that use three
web applications to evaluate our new prioritization criteria.
Section 4 includes threats to the validity and Sect. 5
concludes.
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Referring back to the prioritization problem, an instantiation of the function for prioritization is as follows. The
function tCov(pi,k) computes the set of covered t-tuples in a
test pi,k. Then our prioritization function is:
f ðpi Þ ¼

j
n
X
[
j
tCovðpi;k Þj:
j¼0

k¼0

The tCov(pi,k) function that computes the set of covered
t-tuples in a test pi,k. Our experiments compute the
previously defined interaction coverage based on covered
pairs (Bryce et al. 2011) and the new cost-based interaction
coverage which counts the pairs in a test case and divides
by the cost of the test case.
2.1 Interaction coverage (2way)
The criterion by interaction coverage selects each ‘‘next
test’’ that covers the largest number of previously uncovered t-way interactions of parameter-values between windows. In this implementation, we break ties at random. For
the experiments, we implement for t = 2 interaction
coverage.
–

2way interaction coverage (2way)-select each ‘‘next
test’’ that covers the largest number of previously
uncovered 2way interactions of parameter-values
between windows (i.e., inter-window interaction
coverage)

To illustrate the 2way criterion, consider the example
shown in Fig. 1 and Table 1. Figure 1 shows the number of
pages and parameter-values for a sample web application.
Input: 2 3 3 1
4 pages with parameter-values:
Values for
Parameter 1

Values for
Parameter 2

Values for
Parameter 3

Page 1

0, 1, 2

3,4

-

Page 2

5, 6

7

-

age 3
Page

8

9,10,11

-

Page 4

12,13

14,15,16

17,18

Sample test suite:
Test

Test case steps
1 0, 2, 4, 5, 6, 0, 12, 14, 18
2 1, 5, 7, 8, 9, 12, 14, 17, 1, 5
3 0, 17
4 4, 8, 9, 14, 0, 3, 7

2 Prioritization criteria
Our experiments prioritize test suites by 2way interaction
coverage and cost-based 2way interaction coverage.

26 inter-window 2-way
interactions covered in Test 1:
(0, 4) (0,5) (0,6) (0,12) (0,14)
(0,18) (2, 4) (2,5) (2,6) (2,12)
(2,14) (2,18) (4,5) (4,6) (4,12)
((4,14)
, ) ((4,18)
, )
(5,12) (5,14) (5,18)
(6,12) (6,14) (6,18)
(12,14) (12,18)
(14, 18)

Fig. 1 Example of interaction coverage for four pages that have
parameters and values with a small test suite
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There are four web pages in this web application where one
page has 5 parameter-values (p-vs), one page has 3 p-vs,
one page has 4 p-vs, and one page has 7 p-vs. This is
represented as 51314171. An example of a page is a Login
screen for an on-line store. An example of a parameter is a
textfield where a user enters a userid and a value is the
actual userid that the user enters. In Fig. 1, page one has
two parameters where parameter 1 can be set to one of
three possible values and parameter 2 has two possible
values. Figure 1 also includes a sample test suite that has
four tests. The tests are of varying number of steps. Each
step includes a parameter-value setting for a web page. For
instance, Test 3 is the shortest test. In the third test, the user
specifies the value 0 for parameter 1 on page 1 and then
specifies value 17 for parameter 3 on page 4. Note that not
all of the parameters for every page have been assigned
values in this test. We assume that values for those
parameters are optional. The inter-window interaction
coverage considers interactions of parameter-values on
different pages, or windows. For instance, the p-v pair of
(0,5) is an inter-window interaction because each p-v is on
a different page. However, (0,3) is an intra-window
interaction and not an inter-window interaction because
each p-v is on the same page. The bottom right side of
Fig. 1 shows the 26 inter-window 2-way interactions for
this example.
The example shows how to count interactions in tests.
Prioritization by 2way interaction coverage selects earliest
tests to maximize interaction coverage on a test-by-test
basis. For the example in Fig. 1, the second column of
Table 1 shows the number of 2way interactions in each
test. The first test selected by 2way in this example would
be Test 2. Subsequent tests are selected based on how many
uncovered 2way interactions exist in the test.
We have shown in previous work that the 2way prioritization criterion creates effective test orders for eventdriven systems (Bryce et al. 2011). The parameter-value

Table 1 Summary of 2way interaction coverage and cost-based
interaction coverage counts for the example in Fig. 1
Test

2-Way interaction
coverage

No. of
steps in test

Cost-based 2-way
interaction coverage

1

26

9

2.88

2

28

10

2.8

3

1

2

0.5

4

20

7

2.86

Prioritization technique

First test selected

2-Way interaction coverage

2

Cost-based 2-way interaction coverage

1
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interactions in a test targeted by the 2way criterion exercise
complex parts of the underlying code base because of
which the tests detect a large number of faults.
2.2 Cost-based interaction coverage (CB-2way)
The 2way criterion proposed above does not consider the
cost of a test case when selecting tests. The 2way criterion
works solely with the number of uncovered parametervalue interactions that exist in a test. In our experiments,
we use the length of the test to represent cost. Since longer
test cases will take more time to execute, the length of the
test case could affect the overall effectiveness of the test
order. Of course, testers could consider other costs beyond
the length of the test cases in future work. The underlying
idea behind the CB-2way criterion is to give priority to
cheaper tests with the same 2-way interaction coverage,
such that the fault detection effectiveness of the test order
can be improved.
For the example shown in Fig. 1, we accommodate cost
into the interaction coverage metric by dividing the benefit
of the test (e.g., number of previously uncovered t-way
interactions in a test case) by the cost of the test case (e.g.,
we use the number of parameter-values in a test as a surrogate for cost). For instance, Test Case 1 covers 26 interwindow interactions and that the length of this test is 9
(e.g., 9 parameters are set to values). Therefore, the cost 
based interaction coverage is 26
9 ¼ 2:88. This count is
also shown in Table 1. The first test selected by CB-2way
will be Test 1.
–

Cost-based 2way interaction coverage (CB-2way)—
select each ‘‘next test’’ such that it maximizes the
number of previously uncovered 2way interactions
divided by the number of parameters set to values in the
test case. For instance, if a test covers 10 previously
uncovered 2way interactions and the test case sets 5
parameter-values, the cost-based interaction coverage
 
is 10
5 ¼ 2.

2.3 Random ordering
Random ordering permutes the ordering of tests uniformly
at random. In this implementation, we use the rand()
function that is available with the C?? math library.
2.4 Algorithm to select tests for 2way and CB-2way
Figure 2 provides the pseudocode for our algorithm that
prioritizes by cost-based interaction coverage. For each
iteration, we compute the cost-based interaction coverage
for all remaining tests by counting the number of
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Fig. 2 Pseudocode to prioritize test suites by 2way and CB-2way
interaction coverage

uncovered t-tuples in the test case and dividing by the cost
of the test case. Once a test is selected, we mark the t-tuples
that were covered in the selected test case. The following
iterations repeat this process until all tests are selected,
breaking ties by choosing the longer test (e.g., the test that
sets more parameters to values) and if there is a tie in the
length, we then break the tie at random.

3 Experiments
In these experiments, we examine whether (1) our algorithm for cost-based interaction coverage improves the rate
at which 2-tuples are covered in relation to the cost of test
cases and (2) if cost-based interaction coverage improves
the rate at which faults are detected. Since our algorithm
uses random tie-breaking, we run our experiments five
times and report the average results.
3.1 Research questions
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detection, rate of 2-tuple coverage, and average percent of
faults detected - cost (APFDC) (Elbaum et al. 2001). When
we determine which prioritization techniques detect faults
early in the test execution cycle, we use the APFDC metric
presented by Elbaum et al. (2001).
Rothermel et al. (2001) proposed the APFD (average
cumulative percent of faults detected) metric, that measures the goodness of a test suite based on the performance
goal of rate of fault detection. They consider all test cases
to have the same cost (in terms of executing the test case),
and all faults to have the same severity. However, traditionally, some test cases are more expensive to execute
than others and some faults are more severe than others.
Several variations of the APFD metric exist, such as the
metric APFDC proposed by Elbaum et al. (2001) and
NAPFD proposed by Qu et al. (2007). NAPFD particularly
applies when working with test suites of unequal sizes.
Elbaum et. al. raise the practical consideration that not all
test cases or faults are of equal cost and propose the
APFDC metric metric that accounts for test case cost and
fault severity. Using the notation presented in Elbaum et al.
(2001), the APFDC metric can be defined as follows:
For a test suite, T with n test cases, and costs
t1 ; t2 ; t3 ; . . .tn , if F is a set of m faults detected by T with
severities f1 ; f2 ; f3 ; . . .fm , then let TFi be the position of the
first test case t in T0 , where T0 is an ordering of T, that
detects fault i. Then, the APFDC metric for T0 is given as
Pm
Pn
1
i¼1 ðfi  ð j¼TF i tj  2 tTFi ÞÞ
Pm
Pn
APFDC ¼
ð1Þ
i¼1 ti 
i¼1 fi
To graph APFDC, the x-axis denotes the percentage of
the total test case costs incurred and the y-axis represents
the percentage of the cumulative fault severity that has
been detected. The area under the curve plotted in the
graph gives the value for APFDC. If the test case costs and
all fault severities are equal, the APFDC reduces to that of
APFD. In this work, we consider the number of parametervalues in a test as the cost of the test, and we consider all
faults to have equal severity, so fi in the above formula will
be 1 for all the faults.

We examine the following research questions:
RQ1.
RQ2.
RQ3.

Which algorithm has the fastest rate of t-tuple
coverage in relation to test cost?
Which technique finds 100% of the faults first?
Which technique provides the fastest rate of fault
detection in relation to costs?

3.2 Independent and dependent variables
Independent variables in our study are the user-sessionbased test suites, the seeded faults and the test case prioritization techniques. Dependent variables are rate of fault

3.3 Subject applications
We use three web-based applications and their pre-existing
test suites, where test suites are the previously recorded
user-sessions in experiments by Sampath et al. (2007) and
Sprenkle et al. (2005). The subject programs are an opensource, e-commerce bookstore (Book) that allows users to
login, browse and shop for books; a Course Project Manager (CPM) that allows instructors and students in a course
to create demo slots for projects, sign up for demos, post
and view grades; and the web application used for the
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Mid-Atlantic Symposium on Programming Languages and
Systems (MASPLAS) which allows conference attendees
to submit abstracts and papers, register for the conference,
and view program schedule and conference details. Table 2
summarizes the characteristics of the subject programs and
test suite characteristics. For instance, CPM is our largest
application with 9,401 lines of code and MASPLAS is the
smallest with 999 lines of code. Our largest test suite is for
CPM, with 890 test cases. The test suites for Book and
MASPLAS have 125 and 169 test cases respectively.
Figure 3 shows the Login page from our Bookstore
example. Table 3 shows the parameter-values on this
Login page. For instance, there are four parameters that
have values, including the three values that the user entered
(i.e., they entered values into the two text fields and clicked
the button) and one hidden value (i.e., the FormName = Login). We use these user-specified and hidden
parameter-values that are contained within the user-session-based test cases that we use.
3.4 Results
We break our results into two sections: (1) compare the rate
at which our algorithm covers the 2way interactions in
relation to cost and (2) examine the fault finding effectiveness of our prioritized test suites as measured by the
time to locate 100% of the faults and APFDC.
3.4.1 Comparison of algorithms tuple coverage
Which algorithm has the fastest rate of t-tuple coverage?
Figures 4, 5 and 6 show the rate of 2way interaction
coverage for our user-session-based test cases that are

prioritized by (1) interaction coverage and (2) cost-based
interaction coverage. The x-axis represents cumulative test
cost and the y-axis is the cumulative count of 2way interactions covered. In all three graphs, it is not surprising that
the algorithm that prioritizes by cost-based 2way interaction coverage has the fastest rate of 2way interaction
coverage in relation to cost. Covering 2way interactions
sooner is good because that indicates that cheaper, more
effective tests are being selected early in the test execution
cycle.
3.4.2 Comparison of the fault finding effectiveness
of the prioritization techniques
Which technique finds 100% of the faults first?
Table 4 shows the cost to locate 100% of the faults
using 2way, cost-based 2way, and random orderings. For
the Book, 2way is best, followed by cost-based 2way. For
CPM and MASPLAS, cost-based 2way has the smallest
cost to find all faults, followed by 2way. Random ordering
is the least competitive for all three experiments.
Table 5 shows the number of tests to locate all faults.
This data is similar to the previous table that reports the
costs to find 100% of faults. We find that the new costbased 2way technique finds all faults in the smallest
number of tests for CPM and MASPLAS. The 2way criterion works best for Book and second best for CPM and
MASPLAS. Random ordering is the least competitive for
all three applications. In both cases of number of tests and
cost to locate 100% faults, we looked at the data and
attribute the variation in the results for Book to one particular test case that finds many unique faults and therefore
influences the results based on when this one test case is

Table 2 Subject applications
and test suite characteristics
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Book

CPM

MASPLAS

Technology

HTML, JSP,
MySQL

HTML, Java servlet
File-based datastore

HTML, Java servlet,
JSP, MySQL

Classes

11

75

9

Methods

319

173

22

Conditions

1720

1260

108

Non-commented lines of code

7615

9401

999

Seeded faults

40

135

29

Total number of user sessions

125

890

169

Total number of requests accessed

3640

12352

1107

Number of unique requests
Largest user session in number
of requests

10
160

69
585

24
69

Average user session in number
of requests

29

14

7

Number of unique parameter-values

1,415

4,146

645

% of 2way parameter-value interactions
covered in pre-existing test suite

92.5

97.8

96.2
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Table 3 List of parameter-values from the Login.jsp paged
Parameter and value descriptions for Login.jsp
1 \ Login text field, guest [
2 \ Password text field, guest [
3 \ FormAction, Login [

No. of unique 2way interactions covered

4 \ FormName, Login [

35000
30000
25000

3000
2500
2000
1500
1000
500
0

Original 2way
Cost-based 2way
0

500

1000

1500

2000

2500

3000

3500

Test cost

20000

Fig. 5 MASPLAS: rate of 2-tuple coverage

15000
10000
5000
0

No. of unique 2way interactions covered

Fig. 3 Example: The Login.jsp
page for the on-line Bookstore

Original 2way
Cost-based 2way
0

2000

4000

6000

8000

10000 12000

Test cost
Fig. 4 Book: rate of 2-tuple coverage

selected. Therefore, the APFDC data that we present
shortly is more informative for Book than the number of
tests and cost to find 100% of the faults.
Which technique finds most faults early in the test execution cycle?
Figures 7, 8, and 9 show the rate of fault detection and
Table 6 shows the APFDC for our three experiments. We
examine the results for each application next.
Book
Table 6 reveals that cost-based 2way has the best
APFDC for the first 70% of test execution. It is approximately 1% better than 2way throughout the entire test suite
execution. The APFDC of cost-based 2way is considerably
better than random ordering during the earliest test

execution. For instance, it is 7.15% better after 10% of the
test suite is run. However, during the last 30% of test suite
execution, random ordering produces a better APFDC.
CPM
Results for CPM in Fig. 8 show that 2way and costbased 2way are quite comparable for CPM, each outperforming the other at different intervals. Table 6 shows
that the two techniques are within 1% of each other in
terms of APFDC with 2way performing slightly better.
Finally, our control of random ordering is much less
competitive. For instance, in the first 10% of test execution alone, the APFDC for random is 29.17% lower than
that of 2way.
This observation for CPM raises the question of why
cost-based 2way does not work as well as 2way. CPM has a
larger number of unique parameter values when compared
to the other two applications (from Table 2). The distribution of these large number of parameter-values in test
cases could result in more complex interactions within the
test case, which in turn, could affect the effectiveness of
cost-based 2way. In the future, we will conduct further
studies to understand the effect of the number and distribution of parameter-values on the cost-based 2way metric.
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No. of unique 2way interactions covered
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40000

100

Percentage of faults

35000
30000
25000
20000
15000
10000

60
40
20

5000
0

80

Original 2way
Cost-based 2way
0

5000

0

10000 15000 20000 25000 30000

Original 2way
Cost-based 2way
Random
0

20

40

60

80

100

Percentage of test suite cost

Test cost

Fig. 8 CPM: rate of fault detection

Fig. 6 CPM: rate of 2-tuple coverage
Table 4 Cost to locate 100% of faults
Cost
2way

Cost
CB-2way

Cost
Random

Book

6,613

8,320

10,471

CPM

21,108

19,839

24,403

1,882

1,387

2,399

MASPLAS

Table 5 Number of tests to locate 100% of faults
Application

No. of tests
2way

No. of tests
CB-2way

No. of tests
Random

68

76

CPM

347

330

815

59

46

126

124

Percentage of faults

60
40

0

0

20

40

Original 2way
Cost-based 2way
Random
60
80

100

Percentage of test suite cost
Fig. 9 MASPLAS: rate of fault detection

orderings are close in APFDC while random ordering is
less effective. The 2way is better early on, but then costbased 2way has a better APFDC after approximately 8% of
cost is incurred. Table 6 shows that the APFDC for 2way is
0.24% better than that of cost-based 2way in the first 10%
of test execution, but cost-based 2way is better for the latter
90% of the test suite, sometimes achieving as high as 2.8%
better APFDC. Similar to our previous experiments, random ordering has the worst APFDC in this experiment. For
instance, in just the first 10% of test execution, the APFDC
for random is 11.82% lower than that of 2way.

100
80
60
40
20
0

80

20

Book
MASPLAS

Percentage of faults

100

Application

0

20

40

Original 2way
Cost-based 2way
Random
60
80

3.5 Summary of results
100

Percentage of test suite cost
Fig. 7 Book: rate of fault detection

MASPLAS
Finally, Fig. 9 and Table 6 show that cost-based 2way is
useful for MASPLAS. The 2way and cost-based 2way
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Our experiments show that cost-based 2way often
improves the APFDC, but also reveals an important
implication of using cost-based combinatorial interaction
coverage for prioritization. The cost-based 2way interaction coverage metric can achieve more cost-effective
coverage of 2-tuples, but one must examine the effect of
the distribution of parameter-values that could introduce
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Table 6 Book, CPM, and MASPLAS: APFDC for 2way, cost-based 2way, and random
% of Suite

Book 2way

CB-2way

Rand

CPM 2way

CB-2way

Rand

MASPLAS 2way

CB-2way

Rand

10

92.63

93.59

86.44

77.76

76.82

48.58

88.41

88.17

76.59

20

92.63

93.59

93.82

81.45

79.84

57.54

88.41

91.19

80.93

30

94.19

93.59

94.63

81.88

81.77

64.59

90.72

93.52

86.11

40

94.19

94.7

94.98

83.48

83.18

69.25

92.41

93.52

87.61

50

94.19

94.7

94.98

83.48

83.18

73.1

92.41

93.52

90.53

60

95.23

95.29

95.2

83.48

83.18

75.47

92.41

93.52

91.31

70

95.23

95.29

95.2

83.48

83.18

77.61

92.41

93.52

91.31

80

95.23

95.29

95.62

83.48

83.18

78.53

92.41

93.52

91.51

90

95.23

95.29

95.62

83.48

83.18

78.76

92.41

93.52

91.51

100

95.23

95.29

95.62

83.48

83.18

78.8

92.41

93.52

91.51

The bold font indicates the ‘‘best’’ APFD for each application

complex interactions within the test case. The results for
two of our experiments, Book and MASPLAS, generally
benefit the most from cost-based 2way in terms of fault
detection. The difference in APFDC between 2way and
cost-based 2way for CPM was less than 3%, but nonetheless, we took a closer look to better understand why the
cost-based 2way was slightly less effective than 2way. Our
analysis revealed that further studies are needed to investigate the effect of number and distribution of parametervalues on the cost-based 2way metric.

4 Threats to validity
The experiments in this paper are based on three web-based
applications and pre-existing user-session-based test cases
for each application. While we use the number of parameters that are set to values in a test case as a surrogate for
the cost of test cases in these experiments, this estimate
may vary from the actual time that it takes to execute a test
case and for testers to verify the results. Future studies may
examine other costs of tests, including scaffolding costs,
test execution time, and the time that it takes testers to
examine test cases. Second, we use real user-session-based
test cases for three applications that are seeded with faults.
(See Sampath et al. 2007; Sprenkle et al. 2005) for details
on these artifacts that we base on experiments on.) These
applications, faults, and test cases may not be representative of all web applications, faults, or test suites. Nonetheless, they did provide a means to evaluate our new costbased 2way technique.

5 Conclusion
Test suite prioritization reorders test cases in a test suite
by a criterion that identifies which tests to run sooner in a
test execution cycle. One recent prioritization criteria is

that of interaction coverage. While the criteria has been
useful in preliminary studies, such studies do not consider
the cost of individual tests when they prioritize test cases.
We examine a new criteria to prioritize by interaction
coverage that also considers the costs of test cases.
Empirical results show that a simple algorithm covers
more t-way interactions faster in relation to cost. Three
empirical studies also examine the fault finding effectiveness of the new metric. For our Book and MASPLAS
case studies, cost-based 2way is quite effective. Our CPM
case study shows that one must be cautious in the presence of a large number of parameter-values and attention
must be paid to the distribution of the parameter-values
within a test case that could introduce complex
interactions.
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