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ABSTRACT 

Pair-wise Testing is a Software testing technique used for the design of test 

cases to test every possibilities input parameter that pair interaction together (2 way-

Interaction). This resulted in a decrease in the number of test cases, time and increase 

percent coverage test case up to 80-100%. Every combination of valid values of these 

two parameters was covered by at least one test case. This research, presents 

decreasing the number of input parameters with In-Parameter-Order (IPO) Framework 

applications to online registration (Thai language) generate a test suite of all 

possibilities input parameters. The result is a test suite of software testing much more 

effective than exhaustive testing (All-pair testing) to 60-80 % and the size of test suites 

decreased over 1-20%. 

Pair wise testing requires a major reason for software testers who lacked 

the skills to use the tool to decrease the number of input parameters before the testing. 

However, Pair wise testing is an important process in software development testing of 

Thailand. 
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บทคดัยอ่ 
Pair wise testing เป็นเทคนิคการทดสอบซอฟแวร์ในการออกแบบ Test Case ทุกความ

เป็นไปได้ของอินพุตพารามิเตอร์ เป็นการจับคู่การทํางานของอินพุตพารามิเตอร์ (2 Way-
Interaction) ผลลพัธ์ท่ีไดจ้ะลดจาํนวน Test Case, เวลาและเพ่ิมความครอบคลุม Test Case ถึงร้อยละ 
80-100% โดยทุกๆการรวมกนัของอินพุตพารามิเตอร์ท่ีถูกตอ้งของการจบัคู่ จะตอ้งครอบคลุมการ
ทดสอบอย่างน้อยหน่ึงคร้ัง ในงานวิจยัน้ีนําเสนอ การลดจาํนวนของอินพุตพารามิเตอร์ดว้ย Pair 
wise testing โดยใช ้IPO Framework  ประยกุตก์บัเวบ็ไซตข์องการลงทะเบียนออนไลน์ (ภาษาไทย) 
เพื่อสร้างชุดการทดสอบในทุกความเป็นไปไดข้องอินพุตพารามิเตอร์ ผลท่ีไดคื้อ ชุดการทดสอบ
ซอฟต์แวร์ท่ีมีประสิทธิภาพมากข้ึนกว่าการทดสอบแบบ Exhaustive testing (All-pair testing) ถึง 
60-80% และขนาดของชุดการทดสอบลดลงกวา่ 1-20%    

เหตุผลสาํคญัท่ีตอ้งใช ้Pair wise testing เพราะวา่นกัทดสอบซอฟแวร์ขาดทกัษะการใช้
เคร่ืองมือในการลดจาํนวนของอินพุตพารามิเตอร์ก่อนการทดสอบ อย่างไรก็ตามความสําคญัของ 
Pair wise testing เป็นกระบวนการท่ีสาํคญัในกระบวนการทดสอบซอฟตแ์วร์ในประเทศไทย 
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CHAPTER 1  
INTRODUCTION 

 

 

1.1 Background 
Currently software testing in Thailand are not focused on the design of test 

cases to cover the test which affect the quality of the software greatly because the error 

was found late. Thus the cost to fix and including the time required to increase. 

Software testing is a process of try the software guidelines by using the technical 

knowledge to be able to identifier or search for the error software that could be hidden 

in provides appear and to identify solutions to the problem and the assumption of 

errors occur. 

Software Testing is to examine the empirical truth need to follow a 

requirements of the beneficiary. The quality of the product or service under test 

Information on the quality of the product or service on the test. With what is defined in 

the context of provides implementation of the plan. Software Testing define the 

objectives show the independence of software to license. Business is to realize 

Preparing and understand the risks of software. Testing techniques to gather but no 

boundaries the process of implementation of the program application with the intent of 

finding software faults processes can be defined from checking that the system can 

work according to the requirements of the user, or verifying that the system performed 

correctly or not. 

The primary function of the test is finding defects in all the possibilities 

within the system to be free from defects for a minimum prior to delivery to the user. 

modern testing will focus on three commandments goal is to reduce the amount of 

time spent in testing finding defects with the highest number of test case is minimal 

and to cover the most testing with minimal test case. Such a goal will find what they 

want for the test in each case is to reduce the number of tests to a minimum. Such as 

browser type, operating system that is running in a different way as well as integration 

with a different databases. function tests of this nature could cause problems such as 
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the need for the test case as many to cover every possibility in all tests which may 

affecting of system resources may not be sufficient in to test all the possible total. 

The primary function of the test is to find fault in every possible inside the 

system. For the system to be free from defects before delivery to the user. By testing 

strategy will focus on three major goals include reducing the amount of time spent in 

testing. To find the number of defects with the highest number of Test Case minimal 

and to cover the most testing by Test Case smallest of such goals to see what the 

requirements for testing in every case is to reduce the test minimum. Especially in the 

case of a test of the accuracy of the system is a collaboration between several input 

parameters such as browser type that are running on different operating systems. As 

well as working with different database systems. Which tests to run in this way may 

cause problems such as the need to use a lot of Test Case to cover every possibility in 

all tests. As a result, the use of system resources may not be sufficient for running all 

the possibilities in all tests. There also may be risk occurs in cases that do not test at all 

the possibilities. Although the technique used to test the Equivalence Partitioning and 

Boundary-Value Analysis can reduce the number of Test Case to a certain Education, 

but for testing in all possibilities are still a lot of them. Therefore, to solve such 

problems, testers need to choose the most suitable method of testing to find bugs as 

possible within minimal time itself. And one of the test methods were developed and 

have been very popular. Pairwise testing method called the All Pair, which is intended 

to reduce the number of Test Case to test itself. In addition, the potential risk of not 

test all possibilities of the system as well. Although technical testing Equivalence 

Partitioning and Boundary-Value Analysis can reduce the number of tests at a certain 

level. But also alternatively testing can find defects and test all the possibilities are 

many. Was developed and has been popularity in the last 5 years, called Pair-wise 

testing to reduce the test case used in the test. 

 

 Software Testing Life Cycle 

 In every organization, testing is an important phase in the development of 

a software product. However, the way it is carried out differs from one organization to 

another. It is advisable to carry out the testing process from initial stage with regard to 

the SDLC to avoid any complications. 
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 The Need for a Constant Testing Process Software Testing Phase show in 

figure 1.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

Figure 1.1 Software Testing Life Cycle flow chart. 

 

 Requirement Stage 

 This is the initial stage of the software testing process. In this phase, 

developers take part in analyzing the requirements for designing a product. The role of 

software testers is also necessary in this phase, as they can think from the 'users' point 

of view, which developers may not. Thus a team of developers, testers, and users can 

be formed to analyze the requirements of the product. Formal meetings of the team 

can be held in order to document the requirements, which can further be used as 

software requirements specification or SRS. 

Pair-wise Testing or 2-way interaction was invented the algorithm to 

reduce the size of a number of test cases. There are 2   algorithm; IPO   In-parameter-

order   [1]   and   the   AETG which recognized and be the most reference. [2] 

Principles of test suite are to find errors or defects that hard to find and input 

parameters without Combinatorial Software Testing. [3] Software  testing  in  the  

Requirement Stage 

Test Planning 

Test Analysis 

Test Design 

Test Verification & Construction 
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modern  world  has  3  objects: reducing  amount  of  time  used  in  experiment.   

Find   the maximum number of defects by using a minimum number of test cases [4]. 

Especially to test the accuracy of the system. With collaboration in various input 

parameters such as browser, database systems. That has to work on different operating 

systems. These may be cause of problems as the number of test case to cover every 

possibility (not included, impossible case) all resources of computer system cannot 

compile all the possibility in all tests. Moreover, the risk of software testing cannot 

cover every possibility. Although some of test cases decreased with Equivalence 

Partitioning and Boundary-Value Analysis can reduce the number of tests at a certain 

level [5] However,  there  are  a  lot  of  test  case  for  testing  every possibility are 

exists. 

The following examples are conclude the method; in this example we have 

three parameters which can have following values as A, B, C; 1, 2; X, Y which means 

that the number of combinations 3 x 2 x 2 = 12. If we want to test just 2-pairs or 

pairwise testing which covers every possible combination of two parameters, there 

should be 6 combinations. The highlighted test cases TC2, TC3, TC5, TC8, TC10, and 

TC11 are not necessary. Follow figure 1.2  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.2 Show parameter before combination to All pair and Pair wise 

 

 

 
Parameter 

P1: A, B, C 

P2: 1, 2 

P3: X, Y 
 

   2-Pair (Pairwise)    
 

        P1     P2    P3 

TC1:     A      1      X 

TC4:     A      2      Y 

TC6:     B      1      Y 

TC7:     B      2      X 

TC9:     C      1      X 

TC12:   C      2      Y 

 

All Combination 
         P1     P2    P3 

TC1:     A      1      X 
TC2:     A      1      Y 
TC3:     A      2      X 
TC4:     A      2      Y 
TC5:     B      1      X 
TC6:     B      1      Y 
TC7:     B      2      X 
TC8:     B      2      Y 
TC9:     C      1      X 
TC10:   C      1      Y 
TC11:   C      2      X 
TC12:   C      2      Y 
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 While this example resulted in a relatively small savings in test cases, 

as the number of factors and levels increase, the benefits of HTT (High Throughput 

Testing) will be quite substantial. The table expresses the savings for various scenarios 

between All Combinations and Pairwise Combinations show in table1.1 

 

Table 1.1 Combination to All pair and Pair wise with number of factor and level 
Factor & Levels All Combination Pairwise Combinations 

5 Factor at 3 Levels 

each 

243 Test case 11 Test case 

6 Factor at 4 Levels 

each 

4096 Test case 23 Test case 

7 Factor at 6 Levels 

each 

279,936 Test case 56 Test case 

10 Factor at 7 Levels 

each 

282,475,289 Test case 89 Test case 

 

 

1.2 Objectives of study 
1.2.1 Applied to develop and optimization of software testing process with 

Pair wise testing. 
1.2.2 Compare efficiency of the All pair testing and Pair wise testing in 

matter of a reduced number of parameters, Time spent on testing and percent coverage 

testing test case after use to reduce a number of pair wise testing. 

   

 

1.3 Scope of work 
 

1.3.1 Studying Pair wise testing process working with algorithm to reduce 

the number of tests for website registration online. (Thai language) 

1.3.2 Use data of input parameter from Test plan: Training Registration 

System in a FillRegisterProfile page. 

1.3.3 Use input parameter Thai language. 
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1.4 Expected result 
 

Make testing software more effective. In terms of reducing the time spent 

in testing software, find the maximum defects, most test coverage to test the website to 

register online (Thai language) and better than an existing tests. By the application of 

the website to register online (Thai language) is a useful for social tester program in 

Thailand.
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CHAPTER 2  
LITERATURE REVIEW 

 

 

2.1 Pair wise method in many researches 
 Testing complex systems have a number of challenges: test cases take too 

long to create, too long to automate, too long run, too long verify, for new builds there 

is no easy way to know which test case need to be re-run, there is no objective 

measure of test effective ness, and if testers/developers are fortunate enough to be 

using test automation then there are too many test cases to maintain.[2] From such 

research, Software engineering researchers have invented a way to reduce test cases 

with different methods, until researchers have discovered how wide variety of input 

parameter to pair following example. 

 - In parameter order (IPO): The extension of an existing pairwise test 

set for an additional parameter contains the following 2 steps. [1] 

 Horizontal growth, which extends each existing test by adding one  

value of the new parameter. 

 Vertical growth, which adds new tests, if necessary, to the test set  

produce by horizontal growth. 

 
Figure 2.1 Framework of the IPO Strategy (Horizontal Growth) 
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 - AETG: Commercial n-way test generation’s tool. This methodology can 

create a minimal set of test vectors which will thoroughly exercise a system under test. 

The term “test vectors” is used as opposed to test case because in most practical 

situations. AETG does not create actual test case, but a table of the input values 

needed to execute the desired test case [2] follow table 2.1 

 

Table 2.1 AETG test suit for example test problem. 

Parameter 

test case P1 P2 P3 

1 1 1 1 

2 2 2 2 

3 3 1 2 

4 3 2 1 

5 2 1 1 

6 1 2 2 

 

 - Hexa-wise: Combinatorial testing can help detect problems like this 

early in the testing life cycle. The key insight underlying combinatorial testing is to 

test the interaction between the different parameters that effect the system, and that not 

every possible parameter is a contributor to every fault. Most faults are caused by 

interactions between a relatively small numbers of parameters [11] . 

 

 
Figure 2.2 Hexa-wise tools test plans and combination application. 
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 - PUTs: a new method to remove the effective pairwise test cases from 

combinatorial test suit. The method is based on the using the dependent relationship of 

input parameter to achieve the aim of reducing pair wise combinatorial test suit. [13] 

follows table 2.2 and Figure 2.3 

 

Table 2.2 These result of algorithm of removing ineffective combinations 

 

No. Subject Num. of 2-way 

combination 

Num. of ineffective 2-

way combination 

Time(s)

1 43 54 5 <0.1 

2 44 96 7 <0.1 

3 54 160 15 <0.1 

4 55 250 28 <0.1 

5 64 240 27 <0.1 

6 33*44*25 148 7 <0.1 

 

 

 

 

 

 

 

 

Figure 2.3 PUTs method is based on the using the dependent relationship of input 

parameter 

 

 

 

 

 

 

A C D E B 
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2.2 All-pairs testing   
 Is a combinatorial method of software testing that, for each pair of input 

parameters to a system (typically, a software algorithm), tests all possible discrete 

combinations of those parameters. Using carefully chosen test vectors, this can be 

done much faster than an exhaustive search of all combinations of all parameters, by 

"parallelizing" the tests of parameter pairs [15]. 

 

Table 2.3 Generate a multi set of All pair testing 

 

Parameter Name 

Value 

1Value 2Value 3Value 4Value 

Enabled True False * * 

Choice 1 2 3 * 

Category a b c d 

 

 

 

2.3 Pair wise Testing and Combination testing approach  
  Pairwise testing is a specification-base testing criterion, which requires 

that for each pair of input parameter of systems, ever combination of valid values of 

these two parameters be covered by at least one test cases.[1] [2][13]  

Pairwise testing (or 2-way interaction) is a specification-based testing 

criterion, which requires that for each pair of input parameters of system, every 

combination of valid values of these two parameters be covered by at least one test 

case. Empirical results show that pair wise testing is practical and effective for various 

types of software systems [1].  

Is  a  criteria  requirement  testing  which requires each pair of input 

parameters in the system, besides, it also combine all of the possible input parameters 

at two parameters to cover at least one case2-way interaction [1].to test  the  Pair-

wise  efficiently,   therefore,  using  a  concept “Orthogonal Array” to reduce 

amount of test case process[6].This is a way of statistical methods that applied to test 

the pair- wise.   Orthogonal   Array   is   ideally   suited   to   test   every possibility [2]. 
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Orthogonal Array is resulted from the interaction of the input parameters to the system 

by pairing the values of any two columns within the array [7]. All possible values of 

the pair column will be used to test interoperability between the input parameters 

defined. In case of test the interaction with the input parameters in the form of 

components. 

 

 
Figure 2.4 Increase in number of exhaustive and pairwise tests with number of test 

levels 

 
 Combination testing is a versatile methodology which is useful in a broad 

range of situations to detect faults in software.[12] It is based on the sight that while 

the behavior of a software system may be affected by a large number of factors, only a 

few factors are involve in a failure-inducing fault. Combinatorial testing began as pair- 

wise testing in which first orthogonal arrays and then covering arrays were used to 

make sure that all pairs of the test setting were tested. Subsequent investigations of 

actual software failures showed that pair wise (2-way) testing may not always be 

sufficient and combinatorial t-way testing for t greater than 2 may be needed. Until 

recently efficient tools for generating test suites for combinatorial t-way testing were 

not widely available. 
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2.4 t-way interaction testing  
Combinatorial (or t-way) testing requires every combination of any t 

parameter values to be covered by at least one test [14]. Combinatorial methods can be 

highly effective because empirical data suggest that nearly all failures involve the 

interaction of a small number of parameters (1 to 6).  
 Select 2-way coverage to generate the most powerful few dozen tests. 
 Select 3-way coverage to generate the most powerful few hundred tests. 
 Select 4-way, or 5-way coverage to generate the most powerful few  

thousand tests. 
 Select 6-way to select the most powerful tens of thousands of tests. 
 

2-way interaction plan the input parameters include the following 

parameters. 

 

A = "A1", B = "B1", C = "C1" 

 

That in the generated set of 2-way tests, at least one test that covers every 

possible interaction involving values from 2 different parameters. One example 2-way 

test is: 

 

So every valid 2-way combination is covered, but it is possible that a valid 

3-way combination is not covered. For example, there might not be a single test that 

includes all 3 of the following: 

 

A = "A1" together with B = "B1" together with C = "C1" 

 

Thus, all of the 2-way interaction that is required to cover all the input 

parameters. But it is possible that the 3-way Interaction correct input parameters may 

not cover all of the following: 

 

A = "A1" with B = "B1" with C = "C1" 

 



Fac. of Grad. Studies, Mahidol Univ.         M.Sc. (Technology of Information System Management) / 13 

L4(2)3 
L4= Number of rows 

(2)= Maximum value=2, 3…, n 
3=Number of columns

Compared to 2-way interaction test plan with 3-wayinteraction is more 

thorough and better able to detect defects that are hard to find, but it will take longer 

to execute the test plan.  

For example, given three parameters A, B (two values each), and C (three 

values), and pair-wise generation, three parameter-interaction structures are set up: 

AB, AC, and BC. Each of these has a number of slots that correspond to possible 

value combinations that participate in a particular parameter interaction—four slots 

for AB, and six slots each for AC and BC. (See Figure 2.5) 

 
 
  AB AC BC 
  00 00 00 
A: 0, 1   01 01 01 
B: 0, 1  Translates to 10 02 02 
C: 0, 1, 2  11 10 10 
      11 11 
      12 12 
        

Figure 2.5 Parameter-interaction structures 

 
Table 2.4 Shows the Orthogonal Array of equation L4 (23). 

 

Factor 

Row A B C 

1 A1 B1 C1 

2 A1 B2 C2 

3 A2 B1 C3 

4 A2 B2 C1 

 
 

 

 

 

 

 

Figure 2.6 Shows the equations used to Orthogonal Array. 
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CHAPTER 3  
RESEARCH METHODOLOGY 

 

 

3.1 Pairwise testing approach. 
Given any pair of input parameters of a system, every combination of valid 

values of the two parameters be covered by at least one test [1], [2]. A special case of 

combinatorial testing that requires n-way combinations be tested. n can be 1, 2, …, or 

the total number of parameters in the system and based on simple specifications, and 

does not need to look into the implementation details. 

Suppose that A and B are parameters. Then input parameters A (A1, A2) 

and input parameters B (B1, B2) Matching parameter A and B and result is {(A1, B1), 

(A1, B2), (A2, B1), (A2, B2)} When the parameter extended and input parameters C 

(C1, C2, C3) respectively. So when the combination between the three parameters are 

input parameters (A1, B1, C1), (A1, B2, C2),  (A2,  B1,  C3)  but  not  cover  the  

matching  of  input parameters. {(A2, C1), (B2, C1), (A2, C2), (B1, C2), (A1, C3), 

(B2, C3)}  Thus,  (A2,  B2)  on  the  match  with  the  input parameters (C1, C2, C3) 

input parameters C1  will get (A2, B2, C1) covers only match (A2,  C1)  And  (B2, 

C1),  but  if input parameters C2  will get (A2, B2, C2) covers matching only (A2, 

C2), but if input parameter C3  will get (A2, B2, C3) covering the match specific 

(B2,  C3) the result  shown that  the three input parameters (C1, C2, C3) and C1 have 

the more Comprehensive tests than C2, C3  therefore select Test set of (A2, B2, C1) 

and will earn 4 the capture pair that not cover (A2, C2), (A1, C3), (B1,. C2), (B2, C3) 

to take generate new test to cover  all four  pairs,  the  next  step  is  to  test  the  Pair-

Wise Testing  by  algorithm  of  IPO  (Input  Parameter  Order),  is divided by two al 

algorithm is IPO. (In-Order-Parameter) follows table 3.1,3.2. 
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Table 3.1 Input parameter from Equivalence partitioning in orthogonal array 

 

A B C 

A1 B1 C1 

A2 B2 C2 

  C3 

 

 

Table 3.2 Combination all possibilities (Exhaustive testing) 

A B C 
1 A1 B1 C1 
2 A1 B1 C2 
3 A1 B1 C3 
4 A2 B1 C1 
5 A2 B1 C2 
6 A2 B1 C3 
7 A1 B2 C1 
8 A1 B2 C2 
9 A1 B2 C3 
10 A2 B2 C1 
11 A2 B2 C2 
12 A2 B2 C3 

 

For   example,   to   test   the   interaction   with   input parameters in  

the  form of components with Collaboration such  as  online  registration  page 

FillRegisterProfile  input parameters needed  to  create  Test  Case  2x10x100  = 

2000 Test  Case.  (Does not include terms Negative) If the  input parameters  will  

affect  the  test  was  not  successful  in  a short time. 
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3.2 In parameter order (IPO) Algorithm. 
 

IPO_H: definition of al algorithm assumes that T {p1, p2, ... pi-1} 

horizontal grow the T = pi is extended in each test in T by inserting into the pi. 

IPO_V: definition of al algorithm assumes that T {p1, p2,...pi-1} horizontal grow of T 

= pi for  is a set of pairs not covered by T when | π |> 0 let generate new test sets in 

π. π and take the T 

to the "-" Unspecified Value of the parameter as if pi is the last 

parameter, each value "-" set as pk1  ≤ k ≤ I   replace every value   of   pk,   

otherwise   "-"   These   are   replaced   by   the parameters of Horizontal Growth. 

 

 

 
Figure 3.1: Algorithm IPO_H 
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Figure 3.2 Flow Chart of Algorithm IPO_H 

 

 

START

T is a Test set 

TT= P1, P 2, …, and Pi-1 

|T|≤ q 1≤j≤ |TT| 

T = V j

1 ≤ j ≤ q 

T = V j 

q ≤ j ≤ |T| 

TT = V j -Pi 

T = V j 

TT = Pi – V j 

STOP 

Pi = V1, V 2 , …, and V q 
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Figure 3.3 Algorithm IPO_V 

 

 

IPO_V: definition of al algorithm assumes that the Horizontal growth pi  

has Produced a test set  T for p1, p2, ... pi-1 Let  ߨ be the set of pairs not covered by 

T. Each pair in ߨ contains a values of pi ` and a value of p1, p2, ... pi-1. Assume that 

 is to construct new tests for covering ߨ The vertical growth of T according to .0< | ߨ |

pairs in ߨ and add these new tests to T. Thus, the resulting T is a pairwise test set for 

p1, p2, ... pi-1 . 
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Figure 3.4 IPO_V Flow Chart 

 

 

 

 

 

 

 

 

 

 

 

 

 

STAR

T’ is a Empty set 

Each pair in 

π 1≤k≤ i 

T = T u T’

T’= “-” 

T = V j 

STOP 

T’= u,w 
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3.2 Pair wise applied with online registration. 
 

 

 

 

 

 

 

 

 

 

 

Figure 3.5 Approach to pair wise applied with online registration flow chart 

 

3.2.1 Fill Registration Profile page Use case 

Use cases are where users fill in the details for registration. System 

displays the registration form participants include Profile of participants are Title, 

Name and Surname, Education. 

 

 

Figure 3.6 Partial of FillRegisterProfile page from Test plan: Training Registration 

 

First, the example in Pairwise Testing of registration online. When taken 

the test case with FillRegisterProfile page by Equivalence Partition includes of the 

following parameter. An application with simple list box with 10 elements (Let's say 

0,1,2,3,4,5,6,7,8,9) along with a List box, Radio button, Text Box and OK Button. The 

Generate to testing all Possibilities Values. 
 

Generate test set of input parameter.

Generate Test case with Pair wise.

Software testing Defined on System.
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Constraint for the Text box is it can accept values only between 1 and 100. Below are 

the values that each one of the GUI objects can take follows: 

 

• Text Box Constraint assigned a value from 1 to 100 

• Radio Button comprising Status on or off 

• List Box contains a value from 0 to 9 

 

 

 

 

 

 

 

Figure 3.7 Shows Equivalence partitioning includes of the following parameter 

 

System requirements in the Title 

A system requirement to testing in the Title is as follows. 

1. Not null. 

 

Test conditions in the Title 

1. In case the user does not select Title. System displays message and a 

notification to users is “ERROR: Please select Title” When users fill valid system 

allowed to click submit button and records into database system requirements is 

Comprehensive testing, Follows table 3.1,3.2,3.3. 

 

Table 3.3 Test conditions in the a title for testing 

Valid EC Invalid EC Invalid EC 

VEc1-Not null IVc1.0: Null  

 

 

 

 

 

Text Box = 100 

Radio Button = 2 

List Box = 2 

Total Number of Test Cases using Cartesian Method: 2*2*100 = 2000 

Total Number of Test Cases including Negative Cases will be > 2000 
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Table 3.4 Test case for testing a title 

 

Test 

Case 

ID 

Class Input Condition Expected Result 

1 VEc1-Not null นาย System displays to 

users interface 

2 IVc1.0: Null “” System displays 

message and a 

notification to users is 

“ERROR: Please 

select Title” 

 

System requirements in the Name 

A system requirement to testing in the Names is as follows. 

1. Must be characters Thai language only [ก-ฮ]. 

2. Without Numbers in Names. 

3. Must be space between Name and Surname at least 1  

4. Characters have at least 5 and not more 30 characters. 

5. Not null  

 

Test conditions in the Names 

1. In case the user does filled valid Name. System displays message and a 

notification to users is “ERROR: Please filled valid Name and surname”  

2. In case the user does filled Name System displays message and a  

notification to users is “ERROR: Please filled valid Name and surname” When user 

filled valid system allowed to click submit button and records into database system 

requirements is Comprehensive testing. 
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Table 3.5 Test conditions in a Names for testing 

 

Valid EC Invalid EC Invalid EC 

VEc2- Must be characters 

Thai language only [ก-ฮ] 
IVc2.0: Other 

language 

 

VEc3- Without Numbers in 

Names 

IVc3.0: Have a 

Numbers in Names 

 

VEc4- Must be space 

between Name and Surname 

at least 1 

IVc4.0: Not space 

between Name and 

Surname at least 1 

 

VEc5- Characters have at 

least 5 and not more 30 
characters 

IVc5.0: Characters 

have less 5 

characters 

IVc5.1: Characters have more 

30 characters 

VEc6- Not null IVc6.0:Null  

 

Table 3.6 Test case for testing a Names 

 

TC ID Class Input Condition Expected Result 

3 VEc2- Must be 

characters Thai 

language only [ก-ฮ] 

วสนัต์  อทุยัเลีย้ง System displays to users 
interface  

4 IVc2.0: Other 

language 

Wasan Uthaileang System displays message 

and a notification to users is 

“ERROR: Please filled valid 

Name and surname”  

5 IVc3.0: Have a 

Numbers in Names

วสนัต์  อทุยัเลีย้ง2577 System displays message 

and a notification to users is 

“ERROR: Please filled valid 

Name and surname” 
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TC ID Class Input Condition Expected Result 

6 IVc4.0: Not space 

between Name and 

Surname at least 1 

วสนัต์อทุยัเลีย้ง System displays message 

and a notification to users is 

“ERROR: Please filled valid 

Name and surname” 

7 IVc5.0: Characters 

have less 5 

characters 

วสนั System displays message 

and a notification to users is 

“ERROR: Please filled valid 

Name and surname” 

8 IVc5. 1: 

Characters have 

more 30 characters

รัตนวดี ศรีสมรอมรเทพเจริญ

วิวฒันาการณ์กรสกลุเกียรติ

ยัง่ยืนยง 

System displays message 

and a notification to users is 

“ERROR: Please filled valid 

Name and surname” 

9 IVc6.0: Null “” System displays message 

and a notification to users is 

“ERROR: Please filled valid 

Name and surname” 

 

System requirements in the Educations.  

A system requirements to testing in the Educations are as follows. 

1. Not null. 

 

Test conditions in the Educations. 

1. In case the user does not select Educations. System displays message  

and a notification to users is “ERROR: Please select Educations” When users fill 

valid system allowed to click submit button and records into database system 

requirements is Comprehensive testing. 

 

Table 3.7 Test conditions in the Educations for testing 

Valid EC Invalid EC Invalid EC 

VEc1-Not null IVc1.0: Null  
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Table 3.8 Test case for testing the Educations 

 

Test 

Case ID 

Class Input Condition Expected Result 

1 VEc1-Not null ปริญญาตรี System displays to 

users interface 

2 IVc1.0: Null “” System displays 

message and a 

notification to users 

is “ERROR: Please 

select Educations” 

 

 

3.2.2 Step of PairTest to generate input parameter. 

Step 1: applied algorithm IPO strategy by Mapping with principle of 

Orthogonal Array (Textbox, Radio button, List box) Mapping Parameter A, B, C and 

set capabilities to support the value of each input parameter in Orthogonal Array 

equation. L4 (33) shown in Table 3.9. 

 

Table 3.9 Input parameter set capabilities to support the value of each input parameter 

in Orthogonal Array 

Radio 
Button(2) 

List Box(2) Text Box(3) 

ON 0 Valid Int 

OFF Other Invalid Int 

  AlphaSpecial Char 
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Step 2: Define values the possibility of the input parameters in table 

{(On, 0, Valid Int), (On, other, Invalid Int), (Off, AlphaSpecial, Char), (Off, Other, 

Valid Int}) shown in Table 3.10.  

 

Table 3.10: Define values the possibility of the input parameters in table 

 

Run Radio Button(2) List Box(2) Text Box(3) 

1 On 0 Valid Int 

2 On other Invalid Int 

3 Off 0 AlphaSpecial Char 

4 Off Other Valid Int 

5    

6    
 

 

Step 3: Table 3.11 shows that the input parameters in the table does not 

cover the test. To  pairing  the other 4 pairs follows  {(Off,  Invalid  Int),  (On,  

AlphaSpecial  Char),  (0, Invalid Int), (other, AlphaSpecial Char)} These can 

performed using the algorithm Input Parameter Oder (IPO) apply without having  to  

input  parameter  is  missing  [1], but we can use to generate new test can take 

input parameters disappear into the Run 5. The Radio Button (On) and putting - in 

the ListBox by algorithm IPO in the TextBox values AlphaSpecial Char (On, 

AlphaSpecial Char) Run 6 the Radio Button (Off) and put  - in the Listbox based 

algorithm in the Text Box input Invalid Int (Off, Invalid Int). 
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Table 3.11 Define – follows algorithm IPO_V of the input parameters in table 

 

Run Radio 

Button(2) 

List Box(2) Text Box(3) 

1 On 0 Valid Int 
2 On other Invalid Int 
3 Off 0 AlphaSpecial Char 
4 Off Other Valid Int 
5 On - AlphaSpecial Char 
6 Off - Invalid Int 

 

Step 4: Put the first input parameters (Off, Invalid Int),(On, AlphaSpecial 

Char) are found in the input parameters ListBox marked with required to out the 

remaining input parameter  (0,  Invalid  Int),  (other,  AlphaSpecial  Char) Run 5 rows 

by the values 0 ListBox and TextBox input values the rows Invalid Int Run 6 the 

ListBox and other Text Box values Invalid Int values by generating a new input 

parameter. (On, 0, Invalid Int) and in the Run (Off, Other, AlphaSpecial Char). 

 

Table 3.12 Define all input parameter follows algorithm IPO_V 

 

Run Radio 

Button(2) 

ListBox(2) TextBox(3) 

1 On 0 Valid Int 
2 On other Invalid Int 

3 Off 0 AlphaSpecial Char 
4 Off Other Valid Int 

5 On 0 Invalid Int 
6 Off other AlphaSpecial Char 
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When Table is arranged into fillRegisterProfile Test case. It found that of 

Run 1-6 a input parameters in the Radio button compared to the Title of the table 

fillRegisterProfile Test case the List Box comparable to Position and Text Box 

compared with Name and Sure name, When the input parameters in the similarity of 

both tables will have values in the table fillRegisterProfile Test case which can be put 

to the test in Manual test and Automated test follow table 3.13. 

 

Table 3.13 Compared input parameter values from table 3.12  

 

Run Radio Button(2) 

& Title 

List Box(2)&      

Position 

Text Box(3)&Name 

1 On นาย 0 0 Valid Int วสนัต ์ อุทยัเล้ียง 

2 On นางสาว Other 1 Invalid Int Mariya Kajana 

3 Off “” 0 0 AlphaSpecial 

Char 

mol@ 

4 Off “” Other 3 Valid Int รัตนวดี เศรษฐจิตร 

5 On นาย 0 0 Invalid Int ธีระยทุธอุทยัเล้ียง 

6 Off “” other 2 AlphaSpecial 

Char 

Tee$$ 
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Table 3.14 fillRegisterProfile test case example from Pair wise Testing to Reducing 

input parameter values. 

 

TC Title Name&Surname Position Expected Result 

1 นาย วสนัต ์ อุทยัเล้ียง 0 Pass/Fail 

2 นางสาว Mariya Kajana 1 Pass/Fail 

3 “” mol@ 0 Pass/Fail 

4 “” รัตนวดี เศรษฐจิตร 3 Pass/Fail 

5 นาย ธีระยทุธอุทยัเล้ียง 0 Pass/Fail 

6 “” Tee$$ 2 Pass/Fail 

 

 

3.3 Pair test: An IPO-Based Testing Generation Tool. 
An IPO-base test generation tool, called PairTest, that includes 

algorithm IPO_H for horizontal growth and algorithm IPO_V for vertical growth. 

PairTest also supports the reuse of test sets when systems are modified due to 

changes of input parameter/or values. 

 

 

 

 

 

 

 

 

 

 

Figure 3.8 Consider a system with the following parameters and values 

 

A B 

A1 B1 

A1 B2 

A2 B1 

A2 B2 

A B C 

A1 B1 C1 

A1 B2 C2 

A2 B1 C3 

A2 B2 C1 

A B C 

A1 B1 C1 

A1 B2 C2 

A2 B1 C3 

A2 B2 C1 

A2 B1 C2 

A1 B2 C3 
Horizontal Growth

Vertical Growth  
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Another test generation tool for pair wise testing is AETG (Automatic 

Efficient Test Generate)1 [2] . And used AETG2 to produce pair wise test sets for 

the same six system. Table 3.1 shows the size information produced by AETG and 

PairTest to generate pairwise test sets for same six systems. 

 

Table 3.15 Sizes of Pairwise Test Sets Generated by AETG and PairTest 

 

System S1 S2 S3 S4 S5 S6 
AETG 11 17 35 25 12 193 
Pairtest 9 17 34 26 15 212 

 
S1: 4 3-values parameters 

S2: 13 3-values parameters 

S3: 61 parameters (15 4-values parameters, 17 3-values parameters, 29 2-values 

parameters) 

S4: 75 parameters (1 4-values parameters, 39 3-values parameters, 35 2-values 

parameters) 

S5: 4 3-values parameters 

S6: 4 3-values parameters 
 

It was shown that, for a system with n parameters, each having d 

values, the size of a minimum pairwise test set grows at most logarithmically in n 

and quadratically in d [2]. Empirical results based on AETG indicate that when the 

number of candidate tests case for a new test case is 50. The number of test case 

grows logarithmically in n. We have carried out empirical studies to determine the 

growth function for the size of pairwise testing set generate by PairTest in terms of 

n and d. 

Table 2 shows the sizes of test sets generated by PairTest for System 

with d=4 and difference values on n. Table 3.1 shows the sizes of test sets 

generated by PairTest for systems with n=10 and difference values of d. According 

to statistical analysis3, the values of s (number of tests). 
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Table 3.16 Result of PairTest for Systems with n 4-value parameters 

 

n (#of 

parameter) 

10 20 30 40 50 60 70 80 90 100 

s (# of tests) 31 34 41 42 48 48 51 51 51 53 

t (time in 

seconds) 

0.11 0.16 0.22 0.44 0.77 0.99 1.37 1.81 2.23 2.96 

 

 

 In Table 2 and 3 grow in O(log (n)) and O(d2), respectively. These 

empirical results match the theoretical results mentioned earlier. 

 

Table 3.17 Result of PairTest for Systems with 10 parameters, each having d 

values 

 

 

 

Table and also show time information for test sets generated by 

PairTest. The Execution time information was collected when PairTest was 

compiled and run on PC with Intel 450MHZ Pentium II Processor, Windows 98, 

and JDK 1.2.2.According to statistical analysis, the values of t (times for test 

generation) in table and grow in O(n2log (n)) and O(d3), respectively show in table 

. Based on the observation that the size of a test set generated by PairTest is 

O(d2log (n)). 

 

 

 

 

d (# of values) 5 10 15 20 25 30 

s (# of values) 47 169 361 618 956 1355 
t (time in seconds) 0.05 0.28 0.72 1.54 2.96 5.16 
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Table 3.18 Growth Rates Compared 

 

 n=1 n=2 n=4 n=8 n=16 n=32 

1 1 1 1 1 1 1 

logn 0 1 2 3 4 5 

n 1 2 4 8 16 32 

nlog

n 

0 2 8 24 64 160 

n2 1 4 16 64 256 1024 

n3 1 8 64 512 4096 32768 

2n 2 4 16 256 65536 4294967296 

n! 1 2 24 40320 20.9T Don’t ask! 
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CHAPTER 4  
RESULTS AND DISCUSSION 

 

 

4.1 Result of test case from pair wise. 
The results obtained from the use of input parameters from pair-wise 

testing process. When put to the test with Quick Test Professional (QTP) test case with 

the 6 input parameters by a conditions specified in the test document SRS Test plan In 

a FillRegisterProfile page.  

 

4.1.1 Test Case ID 1  

Test field Title by “นาย”  Name&Surname by “วสันต์ อุทยัเล้ียง” Position by “0” 

in the SRS test plan conditions has an expected result is pass. 

 

4.1.2 Test Case ID 2  

Test field Title by “น า ง ส า ว ” Name&Surname by “Mariya Kajana” and 

Position by “1” in the SRS test plan conditions has an expected result is pass.  

 

4.1.3 Test Case ID 3  

Test field Title by “” Name&Surname by “mol@” and Position by “0” in 

the SRS test plan conditions has an expected result is pass.  

 

4.1.4 Test Case ID 4 

Test field Title by “” Name&Surname by “รัตนวดี เศรษฐจิตร” and Position by 

“3” in the SRS test plan conditions has an expected result is pass. 

 

4.1.5 Test Case ID 5 

Test field Title by “นาย” Name&Surname by “ธีระยทุธอุทยัเล้ียง” and Position by 

“0” in the SRS test plan conditions has an expected result is pass.  
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4.1.6 Test Case ID 6 Test field Title by “” Name&Surname by “Tee$$” 

and Position by “2” in the SRS test plan conditions has an expected result is pass.  

The results of such Show that the output from a test is valid or not. 

Depending on set a conditions in SRS test plan. Therefore, the results from testing the 

software with this approach. Show that Input parameters are generated and 

Combinations of Pair wise. Can be used to test the software, the results are acceptable. 

Can be written as the following table 4.1 

 

Table 4.1 Expect results of input parameter to testing in a conditions of SRS Test 

plan. 

 

TC Title Name&Surname Position Expected Results 

1 นาย วสนัต ์ อุทยัเล้ียง 0 Pass 
(Requirement 1 satisfied) 

2 นางสาว Mariya Kajana 1 Pass 
(Requirement 2 satisfied) 

3 “” mol@ 0 Pass 
(Requirement 3 satisfied) 

4 “” รัตนวดี เศรษฐจิตร 3 Pass 
(Requirement 4 satisfied) 

5 นาย ธีระยทุธอุทยัเล้ียง 0 Pass 
(Requirement 5 satisfied) 

6 “” Tee$$ 2 Pass 
(Requirement 6 satisfied) 
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Figure 4.1 Shows the number of input parameters for each method in software testing. 

 

Exhaustive Combination results in >2000 Test Cases. Conventional 

Software Testing technique (Equivalence Partitioning) result in 12 test cases. Pair wise 

Software Testing technique result in 6 test cases. 

 

 
Figure 4.2 Shows times to spending of testing for each method in software testing. 
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Exhaustive Combination results in Times = 15 Minute. Conventional 

Software Testing technique (Equivalence Partitioning) result in Times= 1 Minute. Pair 

wise Software Testing technique result in Times=0.25 Minute. 

 

 
Figure 4.3 Shows percent coverage of input parameter in testing for each method. 

 

Exhaustive Combination results in Percent Coverage = 100%. 

Conventional Software Testing technique (Equivalence Partitioning) result in Percent 

Coverage = 100%. Pair wise Software Testing technique result in Percent Coverage = 

>80%. 

 From the figure 4.1 if input parameters generated by All pair testing, must 

be take the time to test all the possible input parameters approximately  15 minutes. 

However, when the input parameters are generated with Pair-wise remaining input 

parameters, only 1 in 4 of all input parameters. That corresponds to the time spent in 

each test set to test the possibility of the input parameters. In table 8 show that taking 

time less compared to the input parameters were generated using All pair testing. 

However, a covered test suite was generated with Pair-wise Testing is no different 

from the Manual Testing for the input parameters have been set by the algorithm IPO, 

makes percentage coverage is still in an acceptable range as shown in Fig. 4.4 
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Figure 4.4 Test Analysis for FillRegisterProfile (3-way interaction) by 

www.hexawise.com 
 

 

 
Figure 4.5 Test Analysis for FillRegisterProfile (2-way interaction) by 

www.hexawise.com 
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4.2 Discussion 
  In number of parameter can be reducing the number of input parameters of 

all parameters of Exhaustive Combination accounted for 3 percent of the time for the 

test less proportionally.  

 

   

 

 

 

 

 

 

 

Figure 4.6 Shows t-way interactions of input parameter in testing 

 

Pairwise or 2-way analysis is actually pretty effective because the 

combinatorial fault model suggests that most errors that result from the interaction of 

input variables occurs between the simple interactions of 2 inputs. Also, many studies 

demonstrate that a pairwise or 2-way analysis of input values is very effective in 

exposing a high percentage of multi-modal (and single mode) defects. But, although 

pairwise testing is effective in revealing more than 50% of the multi-modal errors 

there could still be bugs lurking that are caused by more complex interactions of input 

variables. In a found that some additional multi-modal bugs were exposed when 3 or 

more input values interacted as illustrated in the graph below. 
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Figure 4.7 Combinatorial Methods for Cyber-security Testing 

 

Fortunately, in order to increase the order of n-way combinations being 

tested. But, it do need a tool capable of performing a (2 + n)-way analysis of input 

parameters, and PICT (and other tools) can do just that. Passing the /o:n switch to the 

PICT command line (where n is the order up to the maximum number of parameters) 

will cause PICT to generate a n-way analysis of the input values. Why don’t we just 

start with 3-way or 4-way analysis? The simple answer is cost. Each increment in the 

n-way order causes an approximate quadratic increase in the number of test 

combinations as illustrated in the table below. Suppose, this particular feature had 

421,200 possible combinations.  

 

Table 4.2 Blocks Covered of n-way interaction   

 

  
2-way (pairwise) 3-way 4-way 

 
Number of Tests 136 800 3533 

 
Blocks Covered 979 994 1006 
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Even if test is automated we might not want to immediately do a 3-way or 

higher analysis of value interactions. (Automation! = free testing.) The strategy we use 

is to start with 2-way interactions, then generate different 2-way sets until no more 

bugs are found. Then generate an output for 3-way interactions to look for more 

complex issues. If no bugs are found with 3-way interactions we might jump to 4-way 

or not depending on the complexity and criticality of the feature, and the confidence of 

the tester.  

The bottom line is that sometimes pairwise or 2-way analysis of values for 

interdependent input parameters is not sufficient to find bugs cause by more complex 

interactions. To help resolve this problem testers need a tool that can generate t-way 

combinations beyond a basic pairwise analysis. 
 

 

4.3 Summary 
 Pairwise testing is the execution of a test data set that covers all  

combinations of the selected test data values for every pair of a system’s input 

variables. 

 Based on the observation that the size of a test set generated by  

PairTest is O(d2log (n)). 

 It is used on combinatorial testing problems that appropriate for  

pairwise testing (i.e., program outputs influenced by at most two inputs). 

The strength of pairwise testing is that it systematically generates small 

test sets that combine many test data values. 

The weakness of the pairwise technique is that is does not take into 

account the combinatorial characteristics of the system under test. 
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CHAPTER 5  
CONCLUSION 

 

 

5.1 Conclusion 
In studies in Software testing process is found the researcher oriented 

reducing the number of inputs process, time spent and increase the coverage and find 

bugs in the testing process to increase the efficiency and capabilities of the process of 

finding defects in the program. This research is focus on studies of method of pairwise 

and applied testing process by referring algorithm has been invented by researchers 

testing the software. To reduce the number of input parameters in the system. Which 

follow with the conditions prescribed of the SRS test Plan. The results obtained when 

compared with all pair testing will find that if the number of input parameters much 

more. For searching defects and errors in the testing process, time to testing it more. 

Therefore, the study process to reduce the number of input parameters and find bugs in 

programs focused on education Pair wise in other research found. 

 

 

5.2 Recommendation 
This method has the ability to reduce the number of input parameters and 

discover faults or defects in the program are on average higher. Therefore, the study 

process to reduce the number of input parameters and find bugs in programs focused 

on studies Pair wise in other research found. This method has the ability to reduce the 

number of input parameters and discover faults or defects in the program are on 

average higher more than other methods. But the invented many an algorithm related 

methods Pair wise testing, Hexa-wise, Combinatorial Method, Combination Strategies 

Relationship Method. That the software tester can be applied to test the software. In 

the present, automated testing the present used in the software testing process. 

Software testing process is included implementation and testing together to reduce the 
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test procedure and repeated the test until the end of the testing process. Follows in 

figure 5.1  

Test automation is an activity that aims to test the most frequently used 

and least frequently changed parts of an application automatically. This can be done 

by test automation tools by the help of programming languages supported. Therefore, 

related test cases are written as a piece of code. Thought test automation activity is 

criticized under testing activity, it is a software development activity. Every change in 

the application should be reflected to the test automation scripts so, even the cleverest 

test scripts are produced, and maintenance activity comes out as problem of test 

automation since the application is a live object.    

 

 

Figure 5.1 Test Automation fit in the Software Life Cycle. 
 
 

 
5.3 Future work  

A testing applied to the platform other such IOS and Android and others to 

test the usability of the software. Optimize performance of operating systems on 

mobile device in the next step. 
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APPENDIX A 

TESTPLAN TEMPLATE 

 
 

 

 

 

 

 
More templates to download on the: 

 

Templates Repository for Software 
Development Process (click here) 

 
Or paste the link below in your browser address bar: 

http://blog.cm-dm.com/pages/Software-Development-Process-
templates 

 
This work is licensed under the: 
Creative Commons Attribution-NonCommercial-NoDerivs 3.0 

France License: http://creativecommons.org/licenses/by-nc-nd/3.0/fr/ 
 
Waiver: 
You can freely download and fill the templates of blog.cm-dm.com, to 

produce technical documentation. The documents produced by filling the 
templates are outside the scope of the license. However, the modification of 
templates to produce new templates is in the scope of the license and is not 
allowed by this license. 

 
To be compliant with the license, I suggest you to keep the 

following sentence at least once in the templates you store, or use, or 
distribute: 

This Template is the property of Cyrille Michaud License terms: see 
http://blog.cm-dm.com/post/2011/11/04/License
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Introduction 

Document overview 

This document is the software test plan of the XXX software development project. It 

contains the list of tests, which are executed during the phases of XXX integration and 

verification: 

Software Integration tests, 

Software Verification tests. 

Some sections of this document are about the organization of tests and may 

already be described in the project management plan. If so, reference the 

matching section in the project management plan. 

Abbreviations and Glossary 

Abbreviations 

Add here abbreviations 

Glossary 

Add here words definitions 

References 

Project References 

 

# Document Identifier Document Title 

[R1] ID Add your documents references. 

One line per document 

 

Standard and regulatory References 

 

# Document Identifier Document Title 

[STD1]  Add your documents references. 

One line per document 
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Conventions 

Add here conventions 

This Template is the property of Cyrille Michaud 

License terms : see http://blog.cm-dm.com/post/2011/11/04/License 

Test environment 

This section describes the environment of tests, from the point of view of 

organization and logistics. It is intented to ensure the smooth progress of tests (bugs 

apart) on each site. 

Assumption : there are two test sites : one in your offices and one in customers 

offices. Duplicate the sub-sections below if there are more than two sites. 

Integration and factory test site 

Hardware test Platform 

Describe where is located the test platform and opening hours, if necessary. 

If by chance there are specific requirements about power supply, room, air 

conditioning, don’t forget them (they may also be described outside this document. 

That’s not really the job of software developers!). 

Describe the hardware used to test your software in your offices. Identify accurately 

the hardware items : 

If standard computers and servers 

Hardware configuration 

Processor 

Memory 

Hard disk 

Network connections 

Wireless capabilities : Wifi, bluetooth 

If you use specific hardware (hardware simulator of a machine that you don’t have, 

hardware lended by your customer or a 3rd party, electronic card, a medical device …) 

Their purpose 

Name 

Manufacturer 
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Configuration, version 

Firmware version 

Lot number, serial number 

Anything else … 

Consummables 

CDROM, memory sticks, tapes … 

Printer cartridges , paper … 

You may draw a deployment diagram, define a network address plan, electric power 

supply plan, a room plan … 

Software test tools 

Identify accurately the software used for test : 

OS‘s and service packs 

OS drivers (if specific for you) 

Backup / recovery tools 

Web, blogs, CMS, Databases engines, 

Memory, disk usage, CPU, and network analysers, 

Test coverage or test management tools 

Simulator, data generator of software or hardware that you don’t have 

Any tiny (or big) software made by you to do the tests 

For simple projects, most of these may be tools provided with the OS (df, du, ps, top, 

dmesg, taskmanager, control panel …), or consumer products (MS Office, open office 

…). 

 

Describe also the bug repository tool and the way bugs are collected. 

Test Data and documentation 

Describe the sets of data used during tests. Their identification, structure, content, 

location, storage, (structure and content may already be described in the conception 

documents),  

input files, 
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data files, 

scripts to generate data, 

Output files, log files 

Describe which documentation is delivered for the tests (eg Software tests 

description, Instructions For Use …), if it is printed or online. 

Other test materials 

If specific hardware is required : paper in exotic format, a stopwatch, a ruler,  

a compass, a willy waller 2006 

And also pizzas, bier, red bull … 

Installation, set-up, and maintenance 

If necessary, describe the installation and set-up of the tests platform, before its use. 

Describe also maintenance opérations, if any. 

 

Personnel 

If necessary, describe the persons or profesional profiles of persons who do the tests, 

their number, the special skills required. 

Customer/ Field test site 

Repeat the pattern above 

If your product is tested in an health care centre, or if your customer is a medical 

device manufacturer, have in mind that you may provide your customer with 

hardware, software, data and documentation. You may install it and maintain it. His 

opening hours may be constrained, his personnel shall have specific qualifications … 

If you work directly with praticians (of your medical advisory board, for example), 

who are going to test your product in their offices, some sub-sections may not be 

relevant, focus on how tests input/output data are managed, how tests logs and bugs 

reports are collected. 

Tests identification 

Testing phases 

This test plan defines all tests to verify all requirements of XXX software in the 

following successive testing phases : 
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Unit tests, 

Integration tests, 

Factory tests, 

End-user or Customer tests. 

Change the list to fit your software developement project. 

Requirements are defined in SRS, ref XXX. 

 

Test categories 

Tests are distributed in categories, depending on the tests performed: 

Risk analysis mitigation tests, 

Human factors engineering tests, 

Main functions, 

Response time, 

Data exchange… 

Add your categories to the list, but keep the first line! 

Test progression 

The tests are progression depends on the testing phase: 

Unit tests: 

The testing tool automatically sets the test progression. There is no dependency 

between unit tests. 

Integration tests: tests are executed according to the following rationale: 

Integration with interface A alone 

Integration with interface B alone 

Integration with interface A and B 

Factory tests: test progression is defined according to the following rationale: 

Inspection tests are done at first, 

Tests in category xxx are done afterwards,…End-user tests: 

Test progression is defined according operational scenarios. 

 

Describe your own rationale. 
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Test coverage 

Describe tests coverage rationale. Example : 

Tests coverage depends on the testing phase: 

Automated tests cover all components of XXX software. 

Integration tests cover all interfaces requirements of XXX software. 

Alpha Tests cover all requirements defined in the SRS, excepted …. 

Beta Tests cover all requirements defined in the SRS, 

 

The traceability between tests and requirements is listed in the §6 Requirements 

traceability. 

A requirement may require more than one test to be verified. In this case, it appears 

in all tests, which verify it. 

 

Data recording, post-processing, and analysis 

Describe how raw test data are recorded, if necessary post processed and analyzed. 

For example, manual, automatic, and semi-automatic techniques for recording test 

results. 

It may be a list of small procedures, which are launched before/after a session of tests 

or before/after a subset of tests. 

Describe also where tests data is stored (scm repository, shared directory …). 

Test identification and content 

Each test is unique and contains: 

A unique identifier, 

The tests category, 

A textual description of test objective, 

The traceability of the SRS requirement(s), 

The verification method (I, A, D, T), 

Data recording, post-processing and analysis procedure, 

Assumptions and constraints, if any 

Safety, security and privacy concerns, if any. 
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The identifier has the following structure: 

Define your own unique identifiers. 

For example, concat the chars “T-“, the srs requirement ID being tested, “-”, and  

an incremental number (if more than 1 test is need to verify the requirement). 

 

A test identifier is unique. If a test has to be completely redefined between two 

versions of this test plan, the previous reference is cancelled and a new identifier is 

attributed to the test. 

 

Planned tests 

For each phase, a list of tests is defined with an order of execution if necessary. 

Tests Phase xxx 

Tests coverage 

The tests of phase xxx cover the following range: 

For example: interfaces and critical requirements 

Requirements of §x and §y of SRS 

A functional domain 

All requirements 

Planned tests 

Planned tests of phase xxx are listed in the table below. They are executed in the 

same order. 

Fill the table with your tests, 

 

 

Identifier Description M Category 

T-SRS-REQ-010-1 Verify that XXX … I xxx 

T-SRS-REQ-010-2 Verify that XXX … I yyy 

T-SRS-REQ-020-1 Verify that XXX … D Yyy 

T-SRS-REQ-030-1 Verify that XXX … D Yyy 
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Tests are fully described in the software tests description (STD) document. 

Tests Phase yyy 

Repeat the pattern for each phase 

Tests coverage 

The tests of phase yyy cover the following range: 

For example: interfaces and critical requirements 

Requirements of §x and §y of SRS 

A functional domain 

All requirements 

Planned tests 

Planned tests of phase xxx are listed in the table below. They are executed in the 

same order. 

Fill the table with your tests, 

 

 

Identifier Description M Category 

T-SRS-REQ-010-1 Verify that XXX … I xxx 

T-SRS-REQ-010-2 Verify that XXX … I yyy 

T-SRS-REQ-020-1 Verify that XXX … D Yyy 

T-SRS-REQ-030-1 Verify that XXX … D Yyy 

 

Tests are fully described in the software tests description (STD) document. 
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Tests schedules 

This either described in the project management plan, or here, or both, if some details 

were missing when the project management plan was written. 

 

The schedule for conducting the tests is the following: 

 

You may add a graphical representation of the schedule (gantt, …) if 

 

Phase xxx: 

Set-up and installation of platform: from yyyy/mm/dd to yyyy/mm/dd 

Installation, copy of tests data 

Pre-tests, personnel training, dry-run 

Tests readiness review 

Tests execution 

Intermediate reviews 

Final test review 

 

Phase yyy: 

Set-up and installation of platform: from yyyy/mm/dd to yyyy/mm/dd 

Installation, copy of tests data 

Pre-tests, personnel training, dry-run 

Tests readiness review 

Tests execution 

Intermediate reviews 

Final test review 

Requirements traceability 

Add here the traceability of SRS requirements. 
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Identifier Description SRS Requirement         M 

T-SRS-REQ-010-1 Verify that XXX … SRS-REQ-010 I 

T-SRS-REQ-010-2 Verify that XXX … SRS-REQ-010 I 

T-SRS-REQ-020-1 Verify that XXX … SRS-REQ-020 D 

T-SRS-REQ-030-1 Verify that XXX … SRS-REQ-030 D 

 

The verification methods (I,A,D,T) in this table shall match the 

verification methods of SRS requirements in §3 of SRS. 
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APPENDIX B 

TESTCASE OF SRS TESTPLAN 
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APPENDIX C 
 

 

Pair-Wise Testing Applied with Online Registration 
Wasan Uthaileang, Supaporn Kiattisin and Adisorn Leelasantitham 

Technology of Information System Management Program, Faculty of Engineering, Mahidol University 

25/25 Puttamonthon, Nakorn Pathom 73170, Thailand 
wasan.uth@mahidol.ac.th, supaporn.kit@mahidol.ac.th, adisorn.lee@mahidol.ac.th 

 
 
Abstract—Pair-wise testing is a software 
testing technique used for design of test cases 
to test every possibility input parameters 
pairing interaction together. This result is to 
decrease in the number of test cases. This 
paper presents to reduce the number of test 
cases with pair-wise testing using the 
reference with algorithm invented and 
accepted in software testing. It is applied to 
case in the online registration website (Thai 
language) to generate test suits in every 
possible of input parameters. Reducing the 
number of input parameters is to decrease 
time consumption of testing and it helps to 
find highest defects with coverage in testing. 
The result from the software testing with 
pair-wise has more effectiveness than the all 
pair testing up to 60-80%.  
The reason is to use pair-wise testing in test 
because society of tester in Thailand has a 
little to use such method to reduce input 
parameters before testing. Therefore, it will 
make a high cost of each testing. However, 
pair-wise testing in the testing process has an 
importance for Software Development Life 
Cycle (SDLC) and Software Testing Life 
Cycle (STLC) in Thailand. 
IndexTerms—Pair-wise testing, combination, input 
parameters, Orthogonal Array 

I. Introduction 

Pair-wise testing or2-way interaction was 
invented the algorithm to reduce the size of a 
number of test cases. There are 2 algorithm; IPO 
In-parameter-order [1] and the AETG [2].which 
recognized and be the most reference. Principles 
of test suite are to find errors or defects that hard 
to find and input parameters without 
Combinatorial Software Testing [3].Software 
testing in the modern world has 3 objects: 
reducing amount of time used in experiment. 
Find the maximum number of defects by using a 

minimum number of test case [4]. Especially to 
test the accuracy of the system. With 
collaboration in various input parameters such as 
browser, database systems. That has to work on 
different operating systems. These may be cause 
of problems as the number of test case to cover 
every possibility (not included, impossible case) 
all resources of computer system cannot compile 
all the possibility in all tests. Moreover, the risk 
of software testing cannot cover every 
possibility. Although some of test cases 
decreased with Equivalence Partitioning and 
Boundary-Value Analysis can reduce the number 
of tests at a certain level [5] However, there are a 
lot of test case for testing every possibility are 
exists. 

II.Applied Software Testing with Pair-wise 
testing. 

Pair-wise testing is a criteria requirement testing 
which requires each pair of input parameters in 
the system, besides, it also combine all of the 
possible input parameters at two parameters to 
cover at least one case2-way interaction [1].to 
test the Pair-wise efficiently, therefore, using a 
concept “Orthogonal Array” to reduce amount of 
test case process[6]. This is a way of statistical 
methods that applied to test the pair-wise. 
Orthogonal Array is ideally suited to test every 
possibility [2].Orthogonal Array is resulted from 
the interaction of the input parameters to the 
system by pairing the values of any two columns 
within the array [7]. All possible values of the 
pair column will be used to test interoperability 
between the input parameters defined. In case of 
test the interaction with the input parameters in 
the form of components. 
2-way interaction plan the input parameters 
include the following parameters. 
 

A = "A1", B = "B1", C = "C1" 

That in the generated set of 2-way tests, at least 
one test that covers every possible interaction 
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L4(2)3 
L4= Number of rows 

(2)= Maximum value=2, 3…,n 
3=Number of columns 

involving values from 2 different parameters. 
One example 2-way test is: 
 

A = "A1" Together with B = "B1" 
So every valid 2-way combination is covered, 
but it is possible that a valid 3-way combination 
is not covered. For example, there might not be 
a single test that includes all 3 of the following: 
 
 A = "A1" together with B = "B1" together 
with C = "C1" 
 
Thus, all of the 2-way interaction are required to 
cover all the input parameters. But it is possible 
that the 3-way Interaction correct input 
parameters may not cover all of the following: 
A = "A1" with B = "B1" with C = "C1" 
Compared to 2-way interaction test plan with 3-
wayinteraction is more thorough and better able 
to detect defects that are hard to find, but it will 
take longer to execute the test plan. 
 
Table 1: shows the Orthogonal Array of equation L4(23). 

 

 

 

 

 

 

 
       Figure 1: shows the equations used to Orthogonal 

Array. 

 

III. Generate all the possible input 

parameters. 

 Suppose that A and B are parameters. Then 
input parameters A (A1, A2) and input 
parameters B (B1, B2) Matching A and B and 
result is {(A1, B1), (A1, B2), (A2, B1), (A2, B2)} 
When the parameter extended and input 
parameters C (C1, C2, C3) respectively. So when 
the combination between the three parameters 
are input parameters (A1, B1, C1), (A1, B2, C2), 

(A2, B1, C3) but not cover the matching of input 
parameters. {(A2, C1), (B2, C1), (A2, C2), (B1, 
C2), (A1, C3), (B2, C3)} Thus, (A2, B2) on the 
match with the input parameters (C1, C2, C3) 
input parameters C1 will get (A2, B2, C1) covers 
only match (A2, C1) And (B2, C1), but if input 
parameters C2 will get (A2, B2, C2) covers 
matching only (A2, C2), but if input parameter C3 
will get (A2, B2, C3) covering the match specific 
(B2, C3) the result shown that the three input 
parameters (C1, C2, C3) and C1 have the more 
Comprehensive tests than C2, C3 therefore select 
Test set of (A2, B2, C1) and will earn 4 the 
capture pair that not cover (A2, C2), (A1, C3), 
(B1,. C2), (B2, C3) to take generate new test to 
cover all four pairs, the next step is to test the 
Pair-Wise Testing by algorithm of IPO (Input 
Parameter Order), is divided by two al algorithm 
is IPO. (In-Order-Parameter). 

 
Table 2: Input parameters of Equivalence Partition into 
Orthogonal Array. 
 

A  B  C 
A1 B1 C1 
A2 B2 C2 
  C3 

 
Table 3: all possible input parameter in 
Orthogonal Array. 
 

Run A B C 

1 A1 B1 C1 

2 A1 B1 C2 

3 A1 B1 C3 

4 A2 B1 C1 

5 A2 B1 C2 

6 A2 B1 C3 

7 A1 B2 C1 

8 A1 B2 C2 

9 A1 B2 C3 

10 A2 B2 C1 

11 A2 B2 C2 

12 A2 B2 C3 

 

For example, to test the interaction with input 
parameters in the form of components with 
Collaboration such as online registration page 
FillRegisterProfile input parameters needed to 
create Test Case 2x10x100 = 2000 Test Case. 
(does not include terms Negative) If the input 
parameters will affect the test was not 
successful in a short time. 

Applying with others techniques in such as 
Equivalence Partition or covering the specific 

Factor 

Row A B C 

1 A1 B1 C1 

2 A1 B2 C2 

3 A2 B1 C3 

4 A2 B2 C1 
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techniques may choose to use Boundary Value 
Analysis. The configurations on the input 
parameters in Table 2 and Level to the table. 
Next step, to generate all of the possibilities to 
create a test case of each input parameter is 12 
case shown in Table 3. 

IPO_H: definition of al algorithm 
assumes that T {p1, p2, ... pi-1} horizontal grow 
the T = pi is extended in each test in T by 
inserting into the pi. 

IPO_V: definition of al algorithm 
assumes that T {p1, p2,...pi-1} horizontal grow of 
T = pi for  is a set of pairs not covered by T 
when | π |> 0 let generate new test sets in π. π 
and take the T to the "-" Unspecified Value of 
the parameter as if pi is the last parameter, each 
value "-" set as pk1 ≤ k ≤ I  replace every value 
of pk, otherwise "-" These are replaced by the 
parameters of Horizontal Growth. 

 

 Step 1: algorithm applied by Mapping with 
principle of Orthogonal Array (Textbox, Radio 
button, List box) Mapping Parameter A, B, C 
and set capabilities to support the value of each 
input parameter in Orthogonal Array equation. 
L4 (33) shown in Table 2. 

 
  Step 2: Define values the possibility of the 

input parameters in table {(On, 0, Valid Int), 
(On, other, Invalid Int), (Off, AlphaSpecial, 
Char), (Off, Other, Valid Int}). 

 
  Step 3: Table 5 shows that the input 

parameters in the table does not cover the test. 
To pairing the other 4 pairs follows {(Off, 
Invalid Int), (On, AlphaSpecial Char), (0, Invalid 
Int), (other, AlphaSpecial Char)} These can 
performed using the algorithm Input Parameter 
Oder (IPO) apply without having to input 
parameter is missing (Y.Lie and KC Tai 2002), 
but we can use to generate new test can take 
input parameters disappear into the Run 5The 
Radio Button (On) and putting - in the ListBox 
by algorithm IPO in the TextBox values 
AlphaSpecial Char (On, AlphaSpecial Char) 
Run 6 the Radio Button (Off) and put  - in the 
Listbox based algorithm in the Text Box input 
Invalid Int (Off, Invalid Int). 

 
  Step 4 : Put the first input parameters (Off, 

Invalid Int), (On, AlphaSpecial Char) are found 
in the input parametersListBox marked with 
required to out the remaining input parameter (0, 
Invalid Int), (other, AlphaSpecial Char) Run 5 
rows by the values 0 ListBox and TextBox input 
values the rows Invalid Int Run 6  the ListBox 
and other Text Box values Invalid Int values by 

generating a new input parameter. (On, 0 , 
Invalid Int) and in the Run (Off, Other, 
AlphaSpecial Char). 

 

 
Figure 2: shows the process of testing the system with Pair-

wise. 

 

 First, the example in Pairwise Testing 
of registration online. When taken the test case 
with FillRegisterProfile page by Equivalence 
Partition includes of the following parameter. 

• TextBox Constraint assigned a value 

from 1 to 100 

• RadioButton comprising Status on or off 

• ListBox contains a value from 0 to 9 
 

 
Figure 3: FillRegisterProfilePag 

 
Exam: System requirement of Name and 
surname (Text Box)  
 This test plan using a standard format 
IEEE 829-1998 [9, 10,11]for plan, analysis, 
collecting and report results from testing system 
process of Training Registration Systems which 
is a website registration online for Software 
testing training in QuickTest Professional For 
Beginner course for general guest in  27-28 
March 2013 at SIPA Training Room 
Chiangmai. 

 
      Table 4: Show System requirement of Name and surname. 

 
Valid EC Invalid EC Invalid EC 
*VEc1- must be 
Thai alphabet [ก-
ฮ]. 

*IVc1.0 : Other 
languages (not 
Thai) 

 

VEc2- must not IVc2.0 : any  



Fac. of Grad. Studies, Mahidol Univ.         M.Sc. (Technology of Information System Management) / 63 

have any 
number in the 
name or 
surname. 

number in name / 
surname 

VEc3- must 
have space 
between name 
and surname at 
least 1 space.   
 

IVc3.0 : space less 
between name and 
surname  

 

VEc4- minimum 
5 alphabets but 
not over 30 
alphabets. 

IVc4.0 : there are 
alphabet less than 
5 in name / 
surname 

IVc4.1 : 
there are 
alphabet 
more than 
30 in name 
/ surname 

VEc5- Not null IVc5.0 :Null  
*VEc: Valid Equivalence Case 
*IVc:  Invalid Equivalence Case 

 
Conditions 

1. In case of invalid name or surname, 
system must alert “Invalid” and show “Please fill 
valid name / surname”. 
  2. In case of name / surname are not 

filled, system must alert “Invalid” and show 

“Please fill valid name / surname”. When fill 

valid data, system will allow to click submit 

button and save data in database. Show in Table 

5. 

 
Table 5: Test Case for testing field name. 
Test 
Cas
e 

Class Input 
Condition 

Expected 
Result 

1 VEc1- must 
be Thai 
alphabet [ก-ฮ]. 

วสันต ์ อุทยัเล้ียง System show 
Fill Register 
Profile Page 

2 IVc1.0 : Other 

languages (not 

Thai) 

Mariya 
Kajana 

System must 
alert “Invalid” 
and show 
“Please fill 
valid name / 
surname”. 

3 IVc2.0 : any 
number in 
name / 
surname 

จกัรพงษ ์หงส์ตํ่า111 System must 
alert “Invalid” 
and show 
“Please fill 
valid name / 
surname”. 

4 IVc3.0 : space 
less between 
name and 
surname 

ธีระยทุธอุทยัเล้ียง System must 
alert “Invalid” 
and show 
“Please fill 
valid name / 
surname”. 

5 IVc4.0 : there 
are alphabet less 
than 5 in name / 
surname 

กาน System must 
alert “Invalid” 
and show 
“Please fill 
valid name / 
surname”. 

6 IVc4.1 : there 
are alphabet 
more than 30 in 
name / surname 

วศฺิทธ์ แกว้เกริก
เกียรติกาญกุล
ประเสริฐเลิศรุจีศรี
ไพรวลัย ์

System must 
alert “Invalid” 
and show 
“Please fill 
valid name / 
surname”. 

7 IVc5.0 : Null “” System must 
alert “Invalid” 
and show 
“Please fill 
valid name / 
surname”. 

Remark: not need to test, covered in test case number 1 
 

Table 6: shows the reduction in the number of Level Input 

parameters used to operation together. 

 

Radio Button(2) ListBox(2) TextBox(3) 

ON 0 Valid Int 

OFF Other Invalid Int 

  AlphaSpecial 

 

Table 7: shows the possibilities of Radio Button, List Box, 

Text Box. 

 

Run Radio ListBox(2) TextBox(3) 

1 On 0 Valid Int 

2 On other Invalid Int 

3 Off 0 AlphaSpecial 

4 Off Other Valid Int 

5    
6    

 

Table 8: shows input parameters to the table with the 

algorithm IPO. 

 

Run Radio 

Button(2) 

ListBox(2) TextBox(3) 

1 On 0 Valid Int 

2 On other Invalid Int 

3 Off 0 AlphaSpecial Char 

4 Off Other Valid Int 

5 On - AlphaSpecial Char 

6 Off - Invalid Int 

 

 

 

 



Wasan Uthaileang                                                                                                               Appendices / 64 

Table 7: shows the possibilities of Radio Button, List Box, 

Text Box. 

Ru Radio ListBox(2 TextBox(3) 

1 On 0 Valid Int 

2 On other Invalid Int 

3 Off 0 AlphaSpecial 

4 Off Other Valid Int 

5    
6    

 

Table 8: shows input parameters to the table with the 

algorithm IPO. 

 

Run Radio 

Button(2) 

ListBox(2) TextBox(3) 

1 On 0 Valid Int 

2 On other Invalid Int 

3 Off 0 AlphaSpecial Char 

4 Off Other Valid Int 

5 On - AlphaSpecial Char 

6 Off - Invalid Int 

 

Table 9: shows input parameters to table and generating a 

new input parameter. 

 

Run Radio 

Button(2) 

ListBox(2) TextBox(3) 

1 On 0 Valid Int 

2 On Other Invalid Int 

3 Off 0 AlphaSpeci

al Char 

4 Off Other Valid Int 

5 On 0 Invalid Int 

6 Off other AlphaSpeci

al Char 

 

  

 When Table 9 is arranged into 
fillRegisterProfile Test case. It found that of Run 
1-6 a input parameters in the Radio button 
compared to the Title of the table 
fillRegisterProfile Test case the List Box 
comparable to Position and TextBox compared 
with Name and Surename, When the input 
parameters in the similarity of both tables will 
have values in the table fillRegisterProfile Test 

case which can be put to the test in Manual test 
and Automated test. 

  

Table 10: Compared input parameter 

values from table 5 with input parameter values from table 9. 

 

Run Radio 

& Title 

List Box(2) Text Box(3)&Name 

1 On นาย 0 0 Valid Int วสันต ์ 

2 On นางสา Other 1 Invalid Int Mariya 

3 Off “” 0 0 AlphaSpecial mol@ 

4 Off “” Other 3 Valid Int รัตนวดี 

5 On นาย 0 0 Invalid Int ธีระยทุธ

ff ther lphaSpecial 

Char 

ee$$ 

Remark: List Box number 0 = Not Select 

1=Tester 2=Administrator 3=Programmer 4=System analysis 

 

Table 11: fillRegisterProfile Test case example. 

 

TC Title Name&Surna Educat Expected 

1 นาย วสันต ์ อุทยัเล้ียง 0 Pass/Fail 

2 นางสาว Mariya Kajana 1 Pass/Fail 

3 “” mol@ 0 Pass/Fail 

4 “” รัตนวดี เศรษฐจิตร 3 Pass/Fail 

5 นาย ธีระยทุธอุทยัเล้ียง 0 Pass/Fail 

6 “” Tee$$ 2 Pass/Fail 

IV.Comparison reduced Test Case between 

Manual Testing and Pair-wise. 

 Testing input parameters of the from the 
table with program Hexawise Website, found 
that, if you test all possibilities of input 
parameters [8], all cases may be built Test case 
2x10x100 = 2000 cases, When the Equivalence 
Partition principle applied to the test may be 
reduced to 12 test case and 
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 when the principle of pair-wise testing the 
apply with the specified input parameters 
reduced to only 6 test case 
  
 From the table, if input parameters 
generated by Manual testing, must be take the 
time to test all the possible input parameters 
approximately  15 minutes. However, when the 
input parameters are generated with Pair-wise 
remaining input parameters, only 1 in 4 of all 
input parameters. That corresponds to the time 
spent in each test set to test the possibility of the 
input parameters. In table 8 show that taking 
time less compared to the input parameters were 
generated using Manual Testing. However, a 
covered test suite was generated with Pair-wise 
Testing is no different from the Manual Testing 
for the input parameters have been set by the 
algorithm IPO, makes percentage coverage is 
still in an acceptable range as shown in Fig. 4 

 

 
 

Figure 4: Test Analysis for FillRegisterProfile (2-way 
interaction) by www.hexawise.com 

 
V.Conclusion 

 Pairwise testing also has several of Interest 
Algorithm. Because many people have invented. 
And improved development for effectively. 
Moreover, to finding bug and reduce the number 
of input parameters to a minimum. This paper 
presents the application of Pairwise reduction in 
the number of web pages online registration in 
Thai language shown in Table 10. By using 
Hexawise website in testing Input parameters are 
generated with Pair-wise. Found that the set of 
input parameters are very similar. Percent 
coverage compared to Manual testing and easy 
to do and not excessive complexity shown in 
Figure 5, 6, 7. In the future, if you can take up a 
highly complex algorithm, applied to test with 
other software. Reducing the number of tests, 
find errors, and reduce time and effectiveness.  

 

Table 10: compares the performance of test case for All-pair 

testing and Pair-wise testing. 

 

Result: Analyzing result shows testing between 

types of testing 3 types 
 

 
 

Figure 5: This picture refer data from table 10, shows 
Number of Cases that comparing 3 types: Manual testing, 
manual testing+Equivalence Partition, and Pair-wise testing. 

 
 

 Figure 6: Figure 5: This picture refer data from table 10, 
shows Number of Cases that comparing 3 types: Manual 
testing, Manual testing Equivalence Partition, and Pair-wise 
testing.  
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Covera

ge 

1 All pair testing 2000 ≥15 

minute

s 

100 

2 All pair testing 

+Equivalence 

Partition 

 

12 ≥1 

minute

s 

100 

3 Pairwise testing 

+Equivalence 

Partition 

6 ≥0.25 

minute

s 

≥80 
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 Figure 7: Figure 5: This picture refer data from table 10, 
shows Number of Cases that comparing 3 types: Manual 
testing, Manual testing Equivalence Partition, and Pair-wise 
testing. 

 

 

Table 11. Comparison between the IPO and AETG 
Algorithm. 

 

N Subject Number 0f Pair-wise 

est case 

 (IPO) 

Pair-wise test case 

AETG) 

Before After Before After 

1 43 9 9 9 9 

2 44 10 10 10 10 

3 54 11 11 10 10 

4 55 14 13 12 11 

5 64 12 11 11 10 
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