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Evaluation
2.1 Random Approach

2.2 Test Case Prioritization 
Methods

2.3 Testing Coverage

2.3.2 Path Coverage

2.3.3 Statement Coverage

2.3.4 Condition Coverage1. Decrease ability to reveal faults.

2. High complexity paths are reserved and difficult to re-use.

3. Test cases with history of defects detection are removed.
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(Rothermel et al, 1996-2002)
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Problem: An ability to reveal fault 
is decreased if they are ignore.
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(Rothermel et al, 1996-2002; Alexey et al, 2002; Alexey et al, 
2006; Hema et al, 2005; Jung-Min Kim et al, 2002; Sreedevi
et al, 2006; S. Elbaum et al 2000-2004)
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Problem: An ability to reveal fault is 
decreased if they are removed.

(Jefferson et al, 1995; W. Eric et al, 1995; Mary Harrold et al, 1993; Scott McMaster et al, 2005-2007; Xiaofang Zhang et 
al, 2005; Xue-ying et al, 2005; Yanbing et al, 2008; Saif-ur-Rebman et al, 2006)



A CASE-BASED REASONING 
(CBR)
The following slide presents an overall of case-based reasoning 
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The following slide presents an overall of case-based reasoning 
(CBR) and definitions.
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Case
Base

Reasoning

Knowledge
Container Knowledge

Container

Target Problem

Solve

Solve

Retrieve, Adapt
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� � � � � �� � �� ��� � � �� � � �� � � � �

Coverage Set

A set of target problems, which it can be used to solved successfully

Reachability  Set

A set of case bases that can be used to solve the target problem.

Competence

A range of the target problem that can be solved successfully.

Auxiliary Case

A case that does not have a direct effect on the competence of a system when it is deleted.

Pivot Case

A case that does have a direct effect on the competence of a system if it is deleted.

� � ��� �� �� �
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TEST CASE REDUCTION 
METHODS BY USING CBR
The following slides present approaches to reduce a number of test 
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The following slides present approaches to reduce a number of test 
cases by using a concept of CBR. 
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Problem #1: Unable to identify which test 
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Problem #2: High complexity test cases are reserved and 
difficult to re-use.

Problem #1: Unable to identify which test cases should 
be removed.
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Problem #3: Test cases with a history of defects detection 
are removed.
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*Reduce A Number of Test Cases

and Maintain Ability to Reveal Faults
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EVALUATION

The following slides present an evaluation method, results and 
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The following slides present an evaluation method, results and 
discussion.
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Evaluation

Test Case
TC1, TC2, …TC2,000

Reduction Algorithms

Reduced Test Case
TC’1, TC’2, …

TC’n

RD Cov

CA CAR

CARR CARRH
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Random

Faults

Injection
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Evaluation Factors:

1. A Number of Test Cases. This metric is a number of test cases. The
bigger size of test cases consumes time, effort and cost more than
the smaller size of test cases. Many reduction or minimization
approaches have been proposed to minimize size of test cases. This
has proven that size is one of important metrics in software testing
area.

2. Ability to Reveal Faults. This metric measure the percentage of
faults detection. One of the goals of test case with a set of data is to
find defects. Thus, this metric is important criteria to measure and
determine which reduction methods can preserve the high ability to
reveal faults.

3. Total Reduction Time: This is a total number of times running the
reduction methods in the experiment. This metric is related to time
used during execution time and maintenance time of test case
reduction methods. Therefore, less time is desirable.
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Attr ibute Descr iption Data Type
Test Id A unique index to reference test data. The value is

asequence number, starting at 1.
Numeric

Full Name A first and last name who own themobile phone. String
Name A mobile brand name. The value is a range of 

iPhone, BlackBerry, Nokia, LG, Sony Ericsson and 
Samsung.

String

Model A mobile model. String
Price A price of mobile. The unit of price is baht. Numeric

Test Case Attributes
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Price A price of mobile. The unit of price is baht. Numeric
Weight A weight of mobile. The unit of weight is gram (g). Numeric
Height A height of mobile. The unit of height is centimeter 

(cm).
Numeric

Graphics A graphics mode option. The value can beT or F Boolean
WAP A WAPmode. The value isT or F Boolean
Color A mobile color. The color can be Black, Gold,

Silver, Blue, and White
String

Game A game mode. Thevalue isT or F Boolean
Warranty A mobile warranty. Theunit of warranty is month. Numeric



Attr ibute Approach
Test Id Generate randomly from the following combination: t + Sequence Number.

For example, t1, t2, t3, …, tn.
Name Random from the following values: iPhone, BlackBerry, Nokia, LG, Sony and Samsung.
Model Random from the following values:

iPhone– iPhone2G and iPhone3G.
BlackBerry – BlackBerry Bold 9000, BlackBerry Bold 9700, BlackBerry Curve 8300,

BlackBerry Curve 8520, BlackBerry Curve 8900, BlackBerry , BlackBerry Flip 8200 and
BlackBerry Storm.

Nokia– Nokia N97 Mini, Nokia E90, NokiaE72, Nokia 8800, NokiaN86 and Nokia E66.
LG – Lotus Elite LX610, AccoladeVX5600, ChocolateTouch VX8575, ArenaGT950 and eXpo

Approach to Generate Random Test Cases

Evaluation Overall Problem Review Propose Evaluate Conclusion

23

LG – Lotus Elite LX610, AccoladeVX5600, ChocolateTouch VX8575, ArenaGT950 and eXpo
GW820.

Sony Ericsson – Xperia X10, Vivaz Pro, Xperia X10 Mini Pro, Elm and .
Samsung – Samsung Gravity 2, Behold II, Comeback, SGH-T139, SGH-T659 and SGH-T239.

Price Random from the following values:

High: 30,000 baht – 50,000 baht
Medium: 10,000 baht – 29,999 baht
Low: 3,000 baht – 9,999 baht

Weight Random from the following values: 4-15
Height Random from the following values: 5-15
Graphics Random from the following values: True or False
WAP Random from the following values: True or False
Color Random from the following values: Black, Gold, Silver, Blue and White
Game Random from the following values: True or False
Warranty Random from the following values:

Long: 12 months– 18 months
Medium: 6 months– 11 months
Short: 1 month – 5 months
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Discussion

Algorithm A Number of Test 
Cases

Ability to Reveal 
Faults

Total Reduction 
Time

Random Deletion (RD) 2 3 5

Coverage (Cov) 5 1 3

Coverage Auxiliary (CA) 2 5 1

Overall Problem Review Propose Evaluate Conclusion

Coverage Auxiliary (CA) 2 5 1

CAR 5 1 5

CARR 1 5 1

CARRH 2 5 2

5-Excellent, 4-Very good, 3-Good, 2-Normal and 1-Poor. 
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A Number of Test Cases

CAR

Cov

RD

CA

CARRH

CARR
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Smaller LargerA Number of Test Cases
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Existing Deletion Methods Proposed Deletion Methods
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Reduction Time
To

ta
l R

ed
uc

tio
n 

Ti
m

e
H

ig
h

CARRH

CARR

Cov

CA

Overall Problem Review Propose Evaluate Conclusion

Ideally

Existing Deletion Methods Proposed Deletion Methods

A Number of Test Cases

To
ta

l R
ed

uc
tio

n 
Ti

m
e

CAR

Smaller Larger

Lo
w

RD

28



Conclusion

Recommendations

• CARR and CARRH methods are the most recommended reduction 
methods to preserve a high percentage of ability to reveal faults. 

• CAR method is the most recommended reduction methods to 
minimize a number of test cases and total reduction time.

Future Works

Overall Problem Review Propose Evaluate Conclusion
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• Insert a number of found & known defects as a reduction factor in 
the formula.

• Use other coverage factors, such as function coverage, statement 
coverage or condition coverage.

• Evaluate with larger complex set of test cases in the commercial 
industry.



Thank You
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