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Abstract 
In this paper, we are trying to introduce a method of selection of some web pages from a web 

application, which will be verified by using different validating mechanisms. The number of 
selected web pages cannot be higher than a previously established constant. The method of selection 
of these web pages must assure the highest possible quality of the verification of the entire 
application. The error detection of these web pages will automatically lead to the error detection in 
other pages. This fact will be realised by using an equivalence relation among the web pages of the 
web application.  
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1. Introduction 
In order to verify the web applications, different static or dynamic validators can be used. 

Many of these validators can be freely used on the Internet, with an online connection (for example 
[9], [10], [11]). Most of these validators associate an execution to the verification on only one web 
page. From this point of view, in this paper we will introduce an equivalence relation between two 
web pages of a web application (which will be called in the rest of the paper WA), relation used by 
the authors in [1] as well, in section 1. Using this equivalence relation, we can obtain a partition of 
the set web pages from WA and construct an undirected balanced graph associated to this partition 
(section 3), called GARWA. By using this graph, we will introduce in section 4 a new algorithm of 
determining a fixed number of web pages from WA that verify WA the best.   
 

2. Defining an equivalence relation among the web pages of a web application 
Let P = {p1, p2,..., pn} the web pages of the web application, called WA, and Tg a set of 

unimportant tags. For example, Tg can contain the tags <BR>, </BR>, <P>, which are often used in 
texts. Tg can be the empty set as well. 

For any web page pi, le Ti be the sequence of tags from pi which are not in Tg (by sequence 
we understand that the tags are in the order they appear in pi). 

 
Definition  

 For two web pages pi and pj are in the relation ~ (written pi ~ pj) if and only if Ti = Tj. 
 Example 

 Next, we will consider three web pages p1, p2 and p3 that correspond to the files 
Pag1.html, Pag2.html and Pag3.html respectively, with the following source code:  

 
Pag1.html 

<HTML> 

<HEAD> 

<TITLE>Web page 1</TITLE> 

</HEAD> 

<BODY> 

<p> Picture 1  

BRAINStorming 
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<IMG SRC="picture.jpg">  

</BODY>  

</HTML> 

Pag2.html 
<HTML> 

<HEAD> 

<TITLE>Web page 2</TITLE> 

</HEAD> 

<BODY> 

<B> <p>Picture 2 </p> </B> 

<IMG SRC="picture.jpg">  

</BODY>  

</HTML> 

</BODY>  

</HTML> 

Pag3.html 
<HTML> 

<HEAD> 

<TITLE>Web page 3</TITLE> 

</HEAD> 

<BODY> 

<FONT COLOR=red>Picture 3 </FONT> 

<FONT SIZE=4 COLOR=red>Picture 3 </FONT> 

</BODY>  

</HTML> 

</BODY>  

</HTML> 

 

Let us consider Tg={<p>, </p>, <B>, </B>}. Then:   

T1=(<HTML>, <HEAD>, <TITLE>, </TITLE>, </HEAD>, <BODY>, <IMG SRC="picture.jpg">, 
</BODY>, </HTML>)  
T2=(<HTML>, <HEAD>, <TITLE>, </TITLE>, </HEAD>, <BODY>, <IMG 

SRC="picture.jpeg">, </BODY>, </HTML>, </BODY>, </HTML>) 
T3=(<HTML>, <HEAD>, <TITLE>, </TITLE>, </HEAD>, <BODY>, <FONT COLOR=red>, 

</FONT>, <FONT SIZE=4 COLOR=red>, </FONT>, </BODY>, </HTML>).  
Notice that T1=T2 and, consequently, p1 ~ p2, T1≠T3, so p1 is not in the relation ~ with p3. 
 

Note 
The relation ~, defined above, is an equivalence relation. The verification of this property is 

immediate. 
Using the previous note, we can determine a partition of the set of web pages P. We will call 

C1, C2, ..., Cm the equivalence classes associated to ~ in P. This way, P=C1 ∪ C2 ∪ ... ∪ Cm and 
Ci≠Ø, for any i∈{1, 2, ..., m}. 

If p∈Ci, then Ci={q ∈  P | q~p}, for any i∈{1, 2, ..., m}. 
 

3. Constructing an undirected balanced graph associated to a WA 
Next, we will use the notations from section 2. From every set Ci, i∈{1, 2, ..., m} we will 

select an element, that we choose to call qi (because of the method of defining these sets, it does not 
matter which element we choose). Obviously, there will exist any j∈{1, 2, ..., n}, such that qi=pj. 

The graph that we will construct will be called GARWA (Graph Associated Relation in the 
Web Application) and will have as nodes the web pages q1, q2, ..., qm. GARWA will have an edge 
between any two nodes. The cost of an edge between the web pages qi and qj will be 
maximum{|Ti|,|Tj|}-h, where h is the length of the longest common sequence of tags from Ti and Tj, 
and |Ti|, |Tj| are the number of elements from the sets Ti and Tj, respectively. 

For the example in section 1, we have m=2, C1={p1, p2}, C2={p3}. The GARWA of this WA 
has two nodes corresponding to the web pages q1=p1 and q2=p3. The cost of the only edge in 
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GARWA is equal to 4=12-8, because the biggest length of a common sequence from T1 and T3 is 8 
(such a sequence is written in bold in T1 and T3) and maximum{|T1|, |T3|}=maximum{9,12}=12. 
T1=(<HTML>, <HEAD>, <TITLE>, </TITLE>, </HEAD>, <BODY>, <IMG SRC="picture.jpg">, 
</BODY>, </HTML>)  
T3=(<HTML>, <HEAD>, <TITLE>, </TITLE>, </HEAD>, <BODY>, <FONT COLOR=red>, 

</FONT>, <FONT SIZE=4 COLOR=red>, </FONT>, </BODY>, </HTML>).  
Figure 1 shows the GARWA for this example. 

    
4. Algorithm of determining the web pages that will be used to verify the WA 
Using the notations from sections 2 and 3, we will consider a natural number, different from 

0, k≤m. We are intending of determining k from the web pages in the WA that will lead to a better 
verifying of WA. The quality of the verification of a WA, by using exactly k web pages, can be 
thought of from two points of view: 

I) The maximisation of the number of web pages that will implicitly be verified (by 
verifying a web page qi from Ci, we practically implicitly verify all the web pages in 
Ci) 

II) The maximisation of the number of verified tags in all the web pages of the WA. 
The first criterion has been introduced in [1] by the authors. We will next deal with criterion 

II). 
In order to solve this problem, we propose a Greedy algorithm. 
 

Note 
Because of the method of defining the cost of an edge in the GARWA, we note the fact that 

if we want to maximise the number of verified tags by verifying two web pages, we need to choose 
from the GARWA two nodes i and j with the property that the cost of [i,j] is maximum. 

By using the previous note, our problem is reduced to determining a set M with k nodes 
from GARWA, with the property that the sum of the edges’ cost with both ends in M is maximum.      

 

Example 

For the next GARWA (see Figure 2): 
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If we consider k=3, then M={2, 3, 5},  because the sum of the edges’ cost [2,3], [2,5] and 
[3,5] is maximum, as in 92+95+82=269. 
 
Algorithm  

Step 1. We determine one member from each equivalence class C1, C2, …, Cm, called q1, q2, …, qm. 
Step 2. We construct the undirected graph GAEWA, more precisely we determine a matrix 
c=(cij)i,j=1,2,…,m, where cij is the cost of the edge [i,j]; if i=j, cij=0. 
Step 3. If k=1, then M�{i}, where i is chosen such that ci1+ci2+…+cim=maximum. 
Step 4. If k>1, then: 

- We determine i si j with cij = maximum and M�{i,j}. 
- For r=1,k-2 do 

We determine a node x∉M, x∈{1,2,...,m}, with the property that the sum of the 
edges’ costs with an end in x and the other one in the set M is maximum. 
M�M ∪ {x} 

       End for 
Step 5. By using existing validators, such as [9], [10], [11] or the applications introduced in [7], [8], 
we verify the web pages in the set M. 
 
Notes 

1. The operation of determining the equivalence classes involves verifying the relation ~ 
between any two web pages of the WA and, consequently, has a complexity of O(n2

·a), 
where a is the maximum number of characters from a file which contains a web page from 
the WA. 

2. Constructing the matrix c involves using an algorithm which determines the maximum 
length for a common sequence associated to two sequences of tags (by using Dynamic 
Programming Method in [2], there is introduced such an algorithm), the complexity being of 
the order O(m2

·b2), where b is the maximum number of tags from a web page in the WA.  
  

5. Conclusions and future work  
 Simplifying the method of verification and testing of the web applications and maximising 
the quality of the verification is the principal objective for the time being. We consider that the 
method we describe in the previous sections is an important step in this matter and, by combining 
the present techniques of verification and testing with the mode of reducing the objects that need to 
be tested we can obtain very good results in obtaining web application of very good quality that 
function correctly. We believe that this idea of selecting certain components from a web application 
can be developed by using other methods of comparison among the components (that can use notion 
as those introduces in [3], [4], [7]). 
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