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       um, mas também são suficiente-
            
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          rada um desafio, principal-
              
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mostrem o benefício de se utlizar casos de teste específicos p     
    

          

             

execução de testes e uma técnica de casos de teste específicos     
              

           
              

             

             
        

            
 









           

               

istics, but are sufficiently distinct from each other. Some of the benefits of the SPL approach
          

  
               

              

               
product specific functional test cases have been recently pr   

area still lacks of empirical studies showing the benefits of using product specific test cases,
       

             

             
and a product specific technique whose functional test cases      
            

              
             

suggesting the benefits, such as execution time reduction, t     
    

        
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    
  

  
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   
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   
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        

  
3.5 Specific Test Cases for SPL 

   
4.1 Experiment Definition 

  
   

   

    
   
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   
   

   

   
    

   

  

   
   

   
       

   





 

  
      

  

   

   
   
    

     

  
   

   

  
  

    
  

   

   

   
  
   

   

   
    

     

4.10.4.1 Configuration of Latin Square Replicas 47
   

   
  

   

   

   
    

     
    

     

  
   

   

   

    



  

        

    

      
      

     
       

       

4.1 Generic and specific techniques. 
   

4.3 TaRGeT simplified feature model. 

   

    
     
      

        

   
     

      

      
     

      
     

   







  

     

    

    

    

         

3.2 Specific test case for products with Carrier A feature. 12
           

        

     

   

    

4.4 Specific test case. 

       

     

     

       

     

   

       

     

   

  

  

  

  

  

  

  

  

  

  

  

  





   

  
  

  

  

  
  

B.1 Input file containing the collected data in the second exp 



 



              
               

that allow to attend specific requirements with respect to th     
              
           

In the SPL approach, as in all software engineering, efficien    
            
              

overall functionality based on its requirements specificat 
              

               

             

from one product configuration to another and the crosscutti     
       gled with the specification of other


             

            
cases for different product configurations, have been propo    
                

          

Perhaps the absence of literature evidence about the benefit    
                 
            

        ive steps in a single specification.
For example, one test case that specifies the scenario of a rep    
               

                   
products are not configured with all of these options.

            

                
         ter doesn’t find an error prior to the
              

      

            

                





   

customized for the different configurations in the product l     
                

suites that contain all variants specifications together as     
name the use of configurations customized test suites as specific technique (ST).

   

               

                 

               
contribution we seek to investigate the benefits and disadva    

      

 

        

            
       

               

behavior) or specific (presenting each product behavior). B    
           

                 
 

             

      

• Appendix A presents an example of the generic and the specifi     


                



 



                
               

                

               

figurations. Next, Section 2.2 presents black-box testing w     
              
            

   

            
that strategically reuses a common core of artifacts to defin       
            

           

             
to a common market domain, but are also sufficiently distinct     

        nes running the simplified version of
              
                

               
              

          

               

tions and other specification details, the engineering para       
       ng level. The first one compre-
            
             

deriving product line applications based on the predefined c 
The main benefits of the SPL approach are the reduction of deve   

               

                
             
               

       





   

        

However, in order to achieve such benefits, managing commona   
the product line in an efficient way is essential. From design    
             

              
            

      

            

an hierarchical decomposition of features, with a specific n     
          defined feature models as a
          

               
              

               
to generate a configuration from this product line without th    
                  
               
                
               
                
        



   

    

  

Myers [Mye04] defined software testing as         
of finding errors”            
       re testing is not only a process to find
               
defines two main strategies to test software, the white-box t    
  

             
              

              

                 
            

              

              
           

                
              

                

on its specification. In this work we focus on the black-box st
In the black-box testing strategy, a primary task is defining       

               

case scenarios specification. The test analyst uses these scenarios specifications as input to
                

           hermore, a test case defines the
          

                  
                
eShop login screen. The use case describes the main flow, wher     
            



   

     

   

  

 

    

    

         



        

         

       

password fields; 2- The system displays cor-
      

         
      

     

          

        

      
  

          

       

       
 

the use case considers two alternative flows. The alternative flow 1, where the user does not
provide one of the required inputs, and the alternative flow 2     
    

Based on UC01 specification, the test analyst can generate on      
               

UC01 main flow. Whereas TC02, described in Table 2.3, explores the use case alternative flows,
first, leaving the password field empty and then entering an in  

              
            

              

                 
              

                 

               

           

In this section we defined how black box tests are specified for   
              



   

    
   

     

 

   

       

  

     
     

    

     
password fields

   

  

     

      


   

   
  

       



    
   

     
  



   

       

  

     
    

    
the password field empty

   

   
  

    

in the password field and hit
  

   

   



        




   

      

             
             

there should be a mechanism that generates use case specifica    
            

   

     “scientific research is a process of guided learning”   
             

               

              

a process of induction, to a new hypothesis or modification of     
second cycle of the iteration starts to compare the modified h    

               
nity of getting objective and statistically significant res    
          
               

        

According to Pfleeger [Pfl94] there are three different empir    
used for assessing a technique in a scientific way, namely sur    
             

           
                 

             

               
               

        

         e a single entity within a specific
            
             

              



    

           
               

   

           

trolling other variables that may present influence in the re      
         of confidence provided by a sta-
tistical test of significance that could be generalized [WRH      

     

            
               

              

             
and treatments definition, the experimenter also needs to pa      
influence the outcome of the process. This kind of unwanted influence is commonly called as
   

      

               
                
            
            
           
              

               
  arranges the influent factors in a way that the noise can be con  
 

              
                

influence the experiment outcome. Table 2.4, for example, de      
               

              
               
            

              



   

the square where the treatments are arranged and finally, thi     
             

    

  
   

   

   

            

              

               
               

            

              
   

             
              

                

              
        

               
         n other words, there is no significant
              

                
              

           

     

     

                

             
value, that represents the probability with which we can affi      
              

              
                 
                   
                  

              

    



 

 

               

(describing the product family overall behavior) or specific (showing the specific steps and
             

             
               

           

                
               

         pter are simplified to facilitate the
             

     

This feature model contains four main features. The first one    
types of multimedia files that the mobile phone can manage. It       
           
               
              
files attached and it has an optional feature called         

             

mobile phone carrier specific requirements. Two mobile phon     
               
          

     





    

         

     
       

       

        

     

       

     

       

  Specific test case for products with Carrier A feature.
     
       

       

        

     

       

     

         

     
   

      

          

Our first example considers the scenario of an user sending an     

               

              
a group of requirements associated to a specific mobile carrier. This carrier specifically requires
                  
             

               

               
                

the test case specification.
                

             
configured with the Carrier A feature. On the other hand, while using the specific technique
(ST), there would be two different test cases. The first one, d     
to test the products not configured with the Carrier A feature     
           figured with the Carrier A feature.

In the black-box testing strategy, when the test specificati      



            

              
               

the product works fine according to its configuration. The pro      

              

but the specification is vague. In this context when the teste      
specificities prior to the test execution, it is likely that h     
          he tester finds evidence that the
test specification does not apply for that product. He can do t     
analyst or reading the products specification. However, if he can’t find this evidence he will
                 

    

            

product configured with the Carrier A feature does not presen     
          ted, and the specification is
                

                
                 

             

                 
             

            

  

           



                

                

for the majority of the products except for the ones configure     
                

               
that should be displayed, but here we simplified this specific    
phone screen in Figure 3.2. This figure displays the proper be     
            cific test case for a product
configured with Carrier A would have the same steps described      

              

             

              

           ecification. On the contrary, con-
             
                 

            



    

           
     

       

            

       

       

               
                     

                
feature limits the MMS size so, if the user tries to attach a fil      
appears asking if the user wants to resize the file in order to s    
products are configured with the feature         
               

                 

              

             

             
specified correctly considering this situation. Evolving and maitaining generic specifications is
                
missing. A specific scenario for products configured with bot     
               

      

In summary, generic test cases may differ from specific test c    
         es like discussed in our first example.
              

             
     

              
each SPL product specificities prior to test execution. Spec     
incorporated by the SPL and new configurations and features i   
              



  

        
     
       

      

          



     

          

       

        



     

       

                

               
mentation is wrong and the specification is vague there might      
             



 

         equired to have specific knowledge
               
                 

            

             

               
                  
            

            

                 

        tivity flow starts when the test case
              

                
               

                   

               
             

       

In the right branch, the product works fine, so the inconsiste     

                  



    

       

            
             

test case. Then, if he finds evidence that the product works fin      
             

                 

               

                  
         o find out about the right system
               
             

                

             

Either way, if the tester can’t find evidence about the correc     
                 
            sion that the product works fine
                 
           

             
            
           

on the test cases the more significative it is the impact on the    



      

             
              

     

3.5 Specific Test Cases for SPL

To derive specific test cases for a given SPL there are some dif   
           product line configuration and
            

                
               


                 

                  

managing test cases variability and generating specific tes       
            

       t it is possible to generate specific
              

deriving specific use cases, these specifications can be used       
          

        pecification effort to spec-
            

                 
            
             

specifications might become easier. Althought it would be in     
generating specific test cases using each possible alternat        

specification process, this is not the focus of our work. Here       
already specified as generic or specific and compare these tec      

            

  
Having specific test cases for each product derived from the p     

        fic test cases consider the variabil-
              

          

             
simply assume that specific test cases will in fact bring such benefits. That’s when empirical
             
               

                 







 

 

In this work we empirically compare generic and specific test    
              

             

                
while, on the right side, the specific approach provides two d     
              
two products, but to fit this analysis into our experiment, si       
               

              
configurations with more features and most different from ea   



  Generic and specific techniques.

             

              
             

             

            

               
              
             

       





    

4.1 Experiment Definition

            
             

     

              
           to their efficiency regarding time
               

             

             


             

 

   

             

  

    

                
              
             

             

                

                 
                

          

              

             
                

      

 

               

               

             

     

     

             





   

     

     

         

  

               

           

               
               

           

The first factor under control is the subjects selected to exe    
ferent background knowledge and skills can influence direct     
              
               

             

   

                

             

              
SPL specifications considering two different requirement v  
               
                  

              

               
               

                

         tive configurations of the SPL.
Considering the product under test, we believe that configur   

              
          complex configurations from
the same SPL. While using the GT to test the simplest configura      
          ting the most complex configura-
              
not well specified when new features were incorporated by the    
two products configurations as the most representative for t      
     



    

     

   
       
        

   

  

                

             

divided day 1 session in two phases. The first phase had the pur    
               

             
        metrics and filling the CR templates.
               

might be tempted to explore the tool trying different flows an      
              

              
            

  

   

     
      

                

             

conductor monitored all the process. After finishing these a   
               
              

            

                  
                 

                

            

            
               
                 

           



    

   

               

    11] because we don’t focus on studying the benefits of the test
             
                
                

              

               
          uct configuration to simulate the
           finally some test cases presented
              
 

           2 specificities, generat-
             

                

            

           of the configurations. This
step was adjusted to specify the behavior of a product configu     
     

   

                

experiment execution. On the first experiment there were 7 te      
               
              

              

                 
                   

  

              

iments. The first one was a pilot study which we used as an exper   



    

    
   
      
 

     

  Specific test case.
   

           

        ses aiming at refining the hypothe-
             
              



            

first and the third rounds of experiments had some unwanted ef    
            

               
fourth and fifth rounds of experiments brought some interest     
               

  

   

We wanted first to experience how metrics would be collected,    

               
              

      

            


              

               
               

               

               
                

specifications and features.

               
             

        



   

  

In the second experiment, we corrected the problems identified during the first experiment
             

                

             

    

            

               

                
        

            

that specific test suites can increase the productivity of an     

               
     

  

          

             
              

          

     

             
future replications of the experiment. The first one is that t     
             

               
                

            

               
              

              
           

                 

 

              

            

           

             
                  
            

       



    

  

              
any inconveniences and the execution flowed normally. After     
              

            
              

     

  

              

              
                

                

               
               

 

To analyze this new approach we planned the fifth and last roun    
                

               
       

   

              

              
               

               

           

            RGeT simplified feature model,
        we briefly present these features.

            

               
ways. By pressing a button when the product is configured with    
                   
      

                
            

             

               
to and main and alternative flows.

             



    

  TaRGeT simplified feature model.

               
               

               

              
   

              

                
               

in order to find a relationship between new and old test cases.     

               
                  

                


             
            
feature that aims to help the process of text verification and     
           uage. It defines some writing rules
              

can be useful to define a standard to be followed throughout an 

TaRGeT can be configured to generate test case suites in diffe    
purposes of this experiment, we used products configuration     


             
              
provides test selection according to different criteria fil     
           



    

  

            

products as beeing the most representative configurations available for the SPL. These config-
   

            
   

            

               
               
                 
                

                  

    

          rticipants had to fill in the
             

                 
To report CRs we provided a simple template to fill in the follo      

         

 

In total 7 subjects engaged in this first experiment executio     
           
           

         

            
              

    

               
          esults analysed. To form the first
              
to Feature 1 and Feature 2 and then, finally, the treatments we    
square. Then we replicated the first square treatments config     

  

                
               

            
              

In brief, during this first experiment execution we identifie      
influence on our metrics collection. Althought we don’t disc    
              



    

  

               
               

                
   

            
          

• CR report: after finding a defect, subjects had to stop test e    
filling out the defect report before recording the CR id on the    
case and finally registering the end time on the spreadsheet.

               

             

            
           ould be difficult to notice if,
              
    

                

             

  

               

served a really specific type of user such as requirements or t    
          
                 

to replicate this study using TaRGeT we would have difficulti     
In addition to the difficulty of understanding the tool purpose, some students had difficulty

with the language because TaRGeT and its specifications are w     

               
        

              

              
               

       

      

                 

                
                 
                 

           arate flows and steps.



    

  

             
                

              
                 

specification is written in English. These factor impaired s    
              
           

     

 

            
            
              

        

              
               

                

works as a control panel for the time collection. Testers fill        
               

               

blocked. In this experiment we used only the first two options
               

                

              

               
          ted the CR, filled the CR id in
Observation field and pressed the failed button.

            
                

               

               
                

                 
            

         

     

            
                 

            



   

   

                

        ition the tool and its specification
       ed to fix the problems that we had
          

    

         
            
            
           

         
          
    

In RGMS there are 32 possible configurations. To work in this e   
configurations (P1 and P2) that are the richest (with more fea    



    

        we have configurations with different
         een generic and specific test casese.
The products, P1 and P2, were configured as described below.

        


       
 

            
they were rich and contained different flows to explore and also sufficiently independent from
each other generating test suites with separate flows. We did    
          re should have different flows of
         

              

P2 configurations. We wanted to design test cases that explor    
in both configurations. Each generic test suite contained 3 o     
           one test case explored a flow where
       button, but the P2 configuration doesn’t
                

              
flow works for the P2 configuration since it has only one possib    
(PDF), but it doesn’t work for the P1 configuration because be    
              

                

successfully generated in the Bibtex format, but the P2 confi     
generate reports using this file extension. In total, the gen     
             
               

 

             
               

             

           
   

  

          imilar way of our first experi-
                 

               
took place in the same laboratory of the first experiment and i      
hours each. The first session contained the training and the d     
            



   

                   
             

first experiment. Testers were instructed to press the debug button on the ManualTEST to fill
           tion field and, lastly, fail the
                 
necessary activity, but they couldn’t pause to ask specific q     
            

  

               
             

                

                 
seconds which was highly unlikely. We believe he had difficul   

                
             

        

  

                
            

                  

               
      

In order to interpret data we first carried on a descriptive an    
              
                 

                  

              
              



       

 Specific
  

   

              
            
8 students, 7 finished the specific test suites faster than the      
finished the generic suites faster than specific ones.



    

 

































     









       
























      



   

          

             
    

     

            

     

        

   

        

               

               
              

           
              

                 

see, this constraint is satisfied in this curve. Because of th       
   

             
             

           gnificantly affect the response.
        

    

   

              

          

             

              
               

              
                 

being significant to a response variable when   

             

             

stated that the techniques didn’t have a significant effect o    
                
                
evidence that specific suites for SPL can reduce time for test      
      
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   

     

       

     
     
     
     
   



   

   

             
              

                 
              

              

         It is difficult to analyze patterns in a
             

   

To evaluate the status of the reported CRs, first we read all CR    
sified them into the following categories: valid, invalid an     

               
              

                 

                 
reported, his CR will be classified as a duplicate of the first o    
                
               

           

             

     

              

              
                

report format in a product configuration that didn’t contain      
              
            

     

   

  

  

    

                
the first experiment and to draw some interesting conclusion    
identified.
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 

At first ManualTEST seemed a good solution to collect time whi     
            

                
                 

              

             
difficulties using this tool.

             

                

             
              
   

  

We avoided the first experiment time collection approach pro     
            

            
               

of both techniques would influence the results. But two impor    
  

              
                

                

                 
               
              

               

would be more difficult to manage the questions and the      
               
               

                
    

  

              
              

             



   

 

          ficulties using ManualTEST for
               

             
             



 

               
ure 4.10. On the top, the interface shows two fields, the first o     
                  

there is an observation field, so the tester can fill in the CR id     
                  

   

     

             

                 

               

              
presented the test suites using spreadsheets like on the firs     
              

            



    

                
          

   

               
                

                  

               
             

       

              

                
             
                

              

               

               
                 

                 

              
    

           ould first run the analysis
            
            

               
              

 

 

              
            

            
               

             

  

Compared with the first two experiments, this one had some ope   
                
           ure about scenario specification and
             

            



   

When this lecture finished there was no time left for running t  

                

               
                

             
                 

              

               

  

                

             

                 

              
presented some difficulties to understand what they needed to do on day 2. These difficulties
reflected on the students results since two of them didn’t col      
                 

      

                 
                

               

                
               

               

            

             

              

               
   

  

              

            

              

                 
              
              

    



    

 

              
             

            
               

                

       

  

This experiment had the same configuration of the first and sec     

               
            

              
any difficulties and what suggestions they could provide to h     
            
                



             

use the TestWatcher observation field to report the CRs instead of reporting CRs in a file apart.
               
                 

               

      

  

                 

activity. We observed that she had a little difficulty on the latin square first round execution.
                

               
     

  

        iments, first we plotted a box plot
               
                

               

             

            
             
           

            



   

 








































      

       

 Specific
  

   



    























                 













      

the totality (94%) of the students finished the specific test s      
                  

weren’t able to find out if something went wrong to that partic 
              

               

               

                
              

which gives us a good evidence that the specific test suites ca     
    

               

               

               
               
when they couldn’t find out what was wrong, they paused the exe   
             



   

   














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
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
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














     

     

       

     
     
     
     
   



    

         llowed the specific test case.
One of the consequences of this behavior would be finding more     

               
he tried to repeat some of the steps to find a button described b      
              
                

              

with the student executing the specific version of the same te    
not a significant influence observed in the CR analysis.

             
ing, where the testers have the freedom to explore various flo      
             

         

          que has influence on execu-
             

              
             

             
             

   

Back on the previous experiments, we classified our CRs into t   
              
             

             
                 

tained text or fields that were too bright for reading. Becaus     
              
            

              

         for filling the CR template.
            see, there isn’t a significant

             

               

with GT could find more deffects because of the work around they did while trying to find the
      

                 

             
            

             

      

              

              en if the test case is specific



   

                
poorly specified test case also leads to misunderstandings.     
               

             

               
        t file name. To avoid this, the test
case should specify that all reports are saved with the same fi 

   

 

  

  

    

             

             

    

4.10.4.1 Configuration of Latin Square Replicas

              

                
 to Feature 2 to form the columns of the squares. Then, we raffle  
arranging them to form the first replica the same way that Tabl    
        

           

           configuration. Nevertheless, we
       lts because we had really significant
             

            
   

  

           
           

            

               

               
could not find. Because we could not reproduce those defects u   
              

         ts and there wasn’t a significant



    

         ficantly time metric collection.
To fix this situation for future replications of this study, w     

solutions. The first one, and more simple, is to use a laborato     
similar configuration and not letting subjects use their per    
                



  

            

specific suites could impact the process of test execution as      
                

               

                


               
               

               

               
bring benefits to a SPL test execution environment.

             
                

             

             
       

 

             

             
              

the rows and columns, but we also raffled the treatments for ea    
assigning the treatments for the first replica and replicating this configuration to the others. We
         

  

              

               

          asted 2 hours. The first class
               
              

                 



   

                
                

             

  

               

               

ferent flows and inputs that the test script didn’t provide. C    
exploring flows and reporting defects that the students who s     
            
                

                

         
Our initial configuration included 22 students forming 11 la   

                
             

             

               
able to preserve two replicas from our initial configuration     

             

 

  

                 

                

                

                
               

             

       

 Specific
  

   

             

             

generic suites faster than the specific ones. Besides that, s     

             
             
         n less time than the specific. This
             



    

 
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


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














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

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
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      

             
why we can’t conclude the technique influence only by looking     


            

               
              

                

                
               
        s that the technique really influenced
                

                

 

As a final remark, it is notable the difference of performance    
              

               
                

                

             

              
             
              

            



   

























         













     

     

       

     
     
     
     
   



    

   









































   

            

                
            

              
        ould be to fix the input values in
               
           

             



   

               
                

              

              
            

             
                

   

                
             

                  



   

   

 

  

  

         we could fix the inputs on the test case
             

                
      

    

             

               

            
           

               

             
                

                 
               



              
               

               
              

    

              
                  

               
                

          rmation to fill in: CR ID, Test
                
                

      

   

To execute the first experiment we chose TaRGeT (which is a rea   
          f the first experiment, we learned
              
were written in english which made it difficult for some parti     
               



    

        

                

                 
                

            
               

   

            

projects. In fact, Buse claimed in his paper about benefits an     
           
           
              
               
artifact is artificially simplified. While designing an artificial project may take time upfront,
             
            
 . We believe that choosing RGMS we gained all these benefits.

    

              
              

            
ferent skills on software testing. In the first, third and fift    
             

               
           

            
             
              

          

           

        t there was no significant difference
             

               
              

             

   

              

               
              
            

             



     

            
                

already familiar with each product specificities. However,     

by the SPL, new configurations are possible and the tester aga       
    

             
        ght benefit more in adopting the
                

perhaps won’t benefit so much from using the ST. In addition, t   
present in the the test suites also influence the difference b    
               

               
              

             
      

               

              

               
 





 



                

amount of configurations that can be derived from a SPL and als   
                
cases based on use case scenario specifications. However, li    
             

generating specific test cases in the application engineeri     
           

              
             

specification that is used to test products in the applicatio      
               

             

products specificities prior to the test execution. As a resu       
                 
              
                 

  

Also on Chapter 3, we propose specific test cases for SPL as an s   
              

figuration. However we can’t assume that specific test cases w     
            
Specific). For this matter we have planned and executed 5 expe    
            
               

                

         

               

ferences in each technique, however, in the first and in the th    
              
results for analysis. In the first experiment we had problems      
                
             

Nevertheless, the second, forth and fifth experiment rounds     
              

            





   

      e as a whole the specific technique can
             

       ated that specific test suites decrease
               

         ites. Finally, in the fifth experiment
              
         wed one more time that specific
              



             

execution process for SPL products can benefit from using specific test cases because there is
             

           rating product specific test cases.
              

             

  

             
              

             

              
         

their benefits.
             

             
cific test cases from activity and sequence diagrams [NPLTJ0   
        vidences about the benefits of
product specific test cases, which might be generated from an  

            

             

            

            
               

          
          

Ganesan et al., compared the costs and benefits of two approac    

               

          

             
              
just product specific parts during product engineering (usi      
              



  

  

            

find SPL defects [DK06]. Their findings suggest that the two te  
other, finding different types of defects. Differently, our      
              
    

               

              
               
          

        
        eness to find defects with tests based
            

        

  

          efits of adopting SPL techniques
              

techniques. To do that, first we can perform a systematic mapp    

             
               
        

              
          

            

           
              

            
Borba defined a composition-based technique to model use cas    

         

              
fine variability and express configuration knowledge. Besid     

      ifications in the application engi-
 

              

              

                 
              

            

          fications using TaRGeT and then
generating specific test suites in the application engineer 

              



   

               
              

         ough different SPL test specifica-
              



 

 

            

                

                 
suites, we manually adjusted them to generate the specific ve     
     

               

ferences between generic and specific test suites. From Tabl      
              
          ed for P1 configuration. And,
         te adjusted for P2 configuration.
             





    

  
   

    

 

     
   



    

        

    

     



    

    

   

   
  



   
 

    



    

  

    



    

    
 

    


   
    





    

  
   

     



 

       

    

    


    

    
    



     
    

    
    

    



    
    

   

    

   
  

   

 

    

 

    

 

        

  
textfield

     
    



    
   

    



  

  



    

  
   
    



 
       

    

    


    

    
    



     
    

    
    

    



    
    

   

    
   

  

   
 

   

 
 

    

  

    
 

    
 

        
  

textfield
    



  

  

          


     
  

    

     

    
   

    



     



       
   

  



    

  
   

    



 

      

   

   
  

    

    
    



     
    

      

   
    

   

    

  
 

     
pasta do sistema e verifique
     



    
     



  
   

    


 

      
   

   

  

    

    

    


     

    

      
   

   

    
  

 

     

pasta do sistema e verifique
    



     

   



    

  
   

Objetivo: Verificar Formatos de Ger-
  

 

       



    

    

    


     

    

      

de Publicações e verifique os
   

    

   



  
   

    

 

     

   


    

        

    
     



    
    

   

   

  


   

 

    



    

  

    


    
    
 

    


   
    





    

  
   

     



 

       

    

    


    

    
    



     
    

    
    

    



    
    

   

    

   
  

   

 

    

 

    

 

        

  
textfield

     
    



    
   

    



  

  



    

  
   

    


 

       
    

    


    

    

    


     

    

    

    

    


    

    

   

    

   

  

   

 

   

 
 

    

  

    

 

    

 

        
  

textfield
    



  

  

          





    

  
   

    



 

      

   
   

  

    

    
    


     
    

      
   

    

   

    
  

 

     
pasta do sistema e verifique
     



    
     



  
   

    


 

      
   

   
  

    

    

    


     

    

      

   
     

  

    

  
 

     

pasta do sistema e verifique
    



 

 
   

  



    

  
   

Objetivo: Verificar Formatos de Ger-
  

 

       



    

    

    


     

    

      

de Publicações e verifique os
   

    

   

   

  
   

    

 

     

   


    

        

    
     



    
    

   

   

  


   

 

    



    

  

    


    
    
 

    


   
    





    

  
   

     



 

       

    

    


    

    
    



     
    

    
    

    



    
    

   

    

   
  

   

 

    

 

    

 

        

  
textfield

     
    



    
   

    



  

  



    

  
   
    



 
       

    

    


    

    
    



     
    

    
    

    



    
    

   

    
   

  

   
 

   

 
 

    

  

    
 

    
 

        
  

textfield
    



  

  

          


     
  

    

     

    
   

    



     



       
   

  



    

  
   

    



 

      

   

   
  

    

    
    



     
    

      

   
   

    

  
 

     
pasta do sistema e verifique
     


 
 

   
  

  
   

    


 

      
   

   

  

    

    

    


     

    

      
   

   

    
  

 

     

pasta do sistema e verifique
     


 

 
   
  



    

  
   

Objetivo: Verificar Formatos de Ger-
  

 

       



    

    

    



     

    

      
de Publicações e verifique os
   

    
     

   



 

  

                

             

              
               

describe the input file format used to the analysis of time in the second experiment. This file
is arranged in 5 columns. The first column represents the repl      

                

                
respectively. Finally, the fifth and last column describes t       
          model. The remaining input files
       

  Input file containing the collected data in the second experi
    

    
    

    

    
    

    
    

    

    
    

    

    
    
    

    

    

               

in the input file   

     






     

             

  
  
  
  

              

       

 


              
              
        

 


              
            

        


    

Next, we ran the Tukey Test of Additivity defining the followi    
         





 
 
    

  
  
  
    
  
  
  



     

  
     





           









        

          
       
       

         


         

        

         
      
        
  

          

        
       

         
   

          
    

       

         
       

          
         
        
       
    

            
        

 





 

        
        

       

 

       imer. Benefits
         
    

        
      



          
         

         
      

         

product line components: first empirical results. In  
       
         



          
         

         
      


          

       
   

        

         
       
       

      

         
Gerald Meier. Comparing costs and benefits of different test 
           
    



 

         etection effi-
         
        
      

          

        

        
      
       

           
       
 

          
       
          

        

         

        
        
  

            
       

      

           
       

          

          
       
      

          

         
       

            
         
       
     
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     


           

  

           
        

       
        

         

         

          
        
      
        

         

        
        
       

         
    

             
      


[Pfl94] Shari Lawrence Pfleeger. Experimental design and ana  
          
      
  

         
    

      



            
       

   

          

         
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         
       
          
     

          
          
       
      

         

       
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     
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