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Abstract 
Searching XML data has important utility in the real 

world. This is because the data in XML format can be 

understood by all development platforms across the 

world. It is a neutral format which is device 

independent and protocol independent. Therefore 

storing data in XML format has become a common 

practice in the industry. Searching such data needs 

the knowledge of contents. If the user is not aware of 

the content of the XML data, he cannot search 

effectively. To overcome this problem, Feng  and Li 

proposed fuzzy type-ahead search for information 

retrieval from XML data sources by using query 

keywords. Their method has features such as high 

quality search and efficient indexing to make search 

process faster. In this paper we proposed a 

framework for searching XML data that enhances the 

fuzzy type ahead search process by combining it with 

both LCA and MCT based methods. The proposed 

framework thus makes XML search more robust and 

user friendly. We built a prototype application that 

demonstrates the verification of theory. The 

experimental results discovered to the proposed 

methodology is effective and feasible to build real 

world search applications on XML data sources.  

 

Index Terms –XML, indexing structures, keyword 

search, fuzzy type-ahead search, LCA, MCT 

 

INTRODUCTION 
XML data is widely used as it supports all 

development platforms. When data is stored in XML 

format, there are traditional methods that make use of 

query languages to retrieve required information 

from XML data sources. The query languages 

include XQuery and XPath. These methods are 

efficient in retrieving data easily. However, novice 

users will not be able to frame queries easily with 

these languages as their syntax is not easy. There 

were many researches that contributed to the study of 

challenges pertaining to querying XML data in the 

genuine earth[1], [2], [3], [4], [5], [6], [7], [8], [9]. 

With keyword query applications, user feels easy to 

enter search words and get the required results. This 

is because the keyword search makes it simple and 

the users need not to remember the syntaxes of 

XQuery and XPath. Even they need not to have 

knowledge on the structure of XML data. One 

important drawback with keyword search 

applications is that user needs to have some 

knowledge on the underlying data. Otherwise user 

will not be able search properly. Thus those search 

interfaces are neither user friendly nor efficient. IN 

order to solve this problem, various features came 

into existence. They include Autocomplete which 

automatically fills the words started by end users. 

Almost all search engines have come up with this 

facility. The autocomplete treats multiple keywords 

as single word for searching. This is its drawback. To 

overcome this problem Bast and Weber [10] and [11] 

proposed a solution known as Complete Search that 

finds related answers with different keywords. 

However, it does not provide approximate search 

facility. Recently in [12] fuzzy type ahead search was 

introduced for text documents. This will help users to 

provide inputs easily as the system gives hints on 

data. This kind of search is also present in databases 

[13]. However the existing methods that are meant 

for searching XML documents do not have the 

facility of type – ahead search. XML document has 

data in tree format. Search such content needs 

efficient query processing approach.  

As seen in figure 1, it is evident that the XML file has 

content that is hierarchical in nature. It is formed as a 

tree. In [14] fuzzy type ahead search was introduced. 

It helps users to know the words available in the 

XML documents beforehand so as to make efficient 

searches. This is particularly useful as XML data is 

generally not known to end users. The authors have 

provided friendly interface to make fuzzy ahead 

search. It has algorithms and also indexing structures 

to achieve this.  
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Fig. 1 –Tree structure of an XML document 

In this paper we proposed a framework for searching 

XML data that enhances the fuzzy type ahead search 

process by combining it with both LCA and MCT 

based methods. The proposed framework thus makes 

XML search more robust and user friendly. We built 

a prototype application that demonstrates the 

evidence of theory. The observed outcome 

discovered that the proposed methodology is 

effective and feasible to build real world search 

applications on XML data sources. The remainder of 

this paper is structured as follows. Section II provides 

details of proposed framework. Section III presents 

prototype implementation details. Section IV presents 

experimental results while section V concludes the 

paper.  

 

PROPOSED FRAMEWORK  
The proposed framework is an extension to the 

concepts introduced in [14]. The framework is meant 

for improving fuzzy type-ahead search. This is 

basically used to help users to make efficient queries 

without having knowledge of underlying data in 

XML data sources. Our approach is to make use of 

LCA and MCT methods along with fuzzy type ahead 

search in order to improve the performance further.  

 

 
Fig. 2 – Proposed framework 

 

The proposed framework has indexing concept that 

takes care of creating index structures through pre-

processing. The index structures can help improve 

the speed of query processing. The LCA & MCT 

based fuzzy type ahead search component takes input 

from user in the form of search word. It also takes 

XML data sources, index structures for processing 

the query efficiently. After obtaining search results 

they are ranked to provide end users with top-n 

results that help them to choose based on ranking. 

Lowest Common Ancestor (LCA) and Minimal Cost 

Trees are the two methods that have been combined 

with fuzzy type ahead search to improve the 

performance. Once minimal cost tree is built 

successfully, it can be ranked for improved search 

results. The similarity between words is found as 

follows.  

 
The final ranking is computed as follows. 

 

 
With ranking in place the search results are presented 

in very useful fashion. Users will get top –n kind of 

query results that will help them to get the most 

important ones at the top. This makes the search 

results more user-friendly. The query processing is 

improved with the combination of LCA and MCT. 

More technical details can be found in [14].  

 

PROTOTYPE APPLICATION 
The prototype application is user-friendly with 

graphical user interface. It has been built in Java 

platform with SWING API and XML API besides 

other API for information retrieval. The application 

facilitates users to search for required contents 
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without prior knowledge on the underlying data in 

XML data sources. The application is built in the 

environment where a PC with 4 GB RAM, core 2 

dual processing running Windows 7 operating system 

is used. The main user interface is as shown in figure 

3.  

 
Fig. 3 –the main UI of the application 

As can be seen in figure 3, the application provides 

user interface for two activities that are important for 

this application. They are creating index structures 

and performing search. When user clicks on “Create 

catalog” key, the index is performed and the catalog 

structures are generated as explained in the previous 

section. Once indexing is ready fuzzy type ahead 

search is possible that allows the user to choose a 

word and perform search. The fuzzy type ahead 

search is user friendly and makes use of techniques 

such as LCA and MCT in order to make the search 

process more robust. Then the results are ranked in 

order to show top k results to end users. Figure 4 

shows the verbose output generated while creating 

index structures. These outputs allow ending users to 

get out the words type ahead fashion. This will 

eliminate the need for having prior knowledge in 

XML data sources.  

 
Fig. 4 – Verbose output generated while building 

index structures 

 

As can be seen in figure 4, it is evident that the 

application generates index structures that are used in 

search process when initiated by end user. On 

choosing search after ending search word, the system 

performs fuzzy type ahead search and produces 

output. The results of sample search are shown in 

figure 5. 

 
Fig. 5 –Search results 

 

As seen in figure 5, the search results are shown. 

After viewing search results in ranked order, the user 

can choose one of more search results to view actual 

XML documents that have been into the search 

results. For instance the figure 6 appears when the 

result row is selected.  

 
 

Fig. 6 –Search result in the form of an XML 

document 

 

As seen in figure 6, the search result is shown. The 

XML document is the result of the search process. 

User can view one or more XML files that come in 

results. The results are ranked so as to allow end 

users to view best results.  

 

EXPRIMENTAL RESULTS 
Experiments are made in terms of queries, elapsed 

time, edit distance threshold, expected time, number 

of publications and index size, number of 

publications vs. search time, for LCA, MCT and 
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fuzzy type ahead search that combines both of the 

techniques. The experimental results are presented 

below. 

 
Fig. 7 -Search time (LCA versus MCT) Exact search. 

As given away on peak of shape straight alignment 

represents queries while vertical axis represents 

elapsed time. 

 
Fig. 8- Search time (LCA versus MCT)  Fuzzy search 

As shown in the above figure horizontal axis 

represents queries while vertical axis represents 

elapsed time. 

 

 
Fig. 9 - Search time (using Max heap and Forward 

Index)  XMark data set. 

As shown in the above figure horizontal axis 

represents edit distance threshold while vertical axis 

represents elapsed time. 

 

 
Fig. 10 - Scalability on DBLP data set by varying 

numbers of selected publications, 100K, 200K, . . 1M  

Index size 

As shown in the above figure horizontal axis 

represents maximum of publications while vertical 

axis represents index size. 

 

 
 

Fig. 11- Scalability on DBLP data set by varying 

numbers of selected publications, 100K, 200K, . . . , 

1M. Index time. 

As shown in the above figure horizontal axis 

represents maximum of publications while vertical 

axis represents search time. 
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Fig. 12 - Scalability on DBLP data set by varying 

numbers of selected publications, 100K, 200K, . . . , 

1M. Search time. 

As shown in the above figure horizontal axis 

represents maximum of publications while vertical 

axis represents search time. 

 

CONCLUSION 
In this paper we are studying the problem of search 

for XML data. We have improved the fuzzy type 

ahead search mechanism proposed by Feng and 

Li[14]that has both efficient algorithms and index 

structures that allow users to search for XML data 

without having prior knowledge on data. In this paper 

we use their approach and also combine the LCA 

based and MCT based methods to make the search 

process more robust and user friendly. The indexing 

structure we used improves the performance of 

search process. We also built a prototype application 

that demonstrates the efficiency of the planned move 

toward. The experimental results exposed that the 

proposed framework is useful and feasible to be used 

with real world search systems that operate on XML 

data sources.  
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