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ABSTRACT 

Nowadays, in information systems such as web search engines and databases, diversity is becoming increasingly essential and 

getting more and more attention for improving users’ satisfaction. While keyword query empowers ordinary users to search vast 

amount of data, the ambiguity of keyword query makes it difficult to effectively answer keyword queries, especially for short and 

vague keyword queries. Most existing works diversify suggestions by query log analysis, however, for structured data, not all 

query logs are available. To address this challenging problem, in this paper we propose an approach that automatically diversifies 

XML keyword search based on its different contexts in the XML data. In this survey, we aim to provide a thorough review of a 

wide range of result diversification techniques including various definitions of diversifications, corresponding algorithms, and 

diversification technique specified for some applications including database, search engines, recommendation systems, graphs, 

time series and data streams as well as result diversification systems. 

Keywords— Diversity, Query processing, Information retrieval, context-based diversification etc. 

 

1. INTRODUCTION 

Keyword search allows the users to search for information on 

tree data without making use of a complex query language and 

without knowing the schema of the data sources. In this sense, 

query result diversification is of vital importance and well 

worth researching. Some issues such as the definition of 

diversification and efficient diverse query processing are more 

challenging to handle in information retrieval systems. 

However, keyword queries are usually ambiguous in 

expressing the user intent. Most of the current keyword search 

approaches either filter or use a scoring function to rank the 

candidate result set. These techniques do not differentiate the 

results and might return to the user a result set which is not the 

intended. To address this problem, we introduce in this paper 

an original approach for diversification of keyword search 

results on tree data which aims at returning a subset of the 

candidate result set trading off relevance for diversity. We 

formally define the problem of diversification of patterns of 

keyword search results on tree data as an optimization 

problem. We introduce relevance and diversity measures on 

result pattern sets. We design a greedy heuristic algorithm that 

chooses top-k most relevant and diverse result patterns for a 

given keyword query. Compared with keyword search 

methods in Information Retrieval that prefer to find a list of 

relevant documents, keyword search approaches in structured 

and semi-structured data (denoted as DB&IR) concentrate 

more on specific information contents, e.g., fragments rooted 

at the smallest lowest common ancestor (SLCA) ,if a node is 

an SLCA, then its ancestors will be definitely excluded from 

being SLCAs, by which the minimal information content with 

SLCA semantics can be used to represent the specific results 

in XML keyword search. We will develop a method of 

providing diverse keyword query suggestions to users based 

on the context of the given keywords in the data to be 

searched. By doing this, users may choose their preferred 

queries or modify their original queries based on the returned 

diverse query suggestions. 
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2.   LITERATURE SURVEY 

Many researchers have focused on various dimensions of 

diversify problem. In this survey, we aim to provide a 

thorough review of a wide range of result diversification 

techniques including various definitions of diversifications, 

corresponding algorithms, and diversification technique 

specified for some applications including database, search 

engines, recommendation systems, graphs, time series and 

data streams as well as result diversification systems. 

The problem of diversifying keyword search is firstly studied 

in IR community [6], [7], [8], [9], [10]. Most of them perform 

diversification as a post-processing or re-ranking step of 

document retrieval based on the analysis of result set and/or 

the query logs. Agrawal et al. [7] model user intents at the 

topical level of the taxonomy and Radlinski and Dumais [11] 

obtain the possible query intents by mining query logs. 

However, it is not always easy to get these useful taxonomy 

and query logs. 

Jianxin Li, et al. [1] proposed a method of providing diverse 

keyword query suggestions to users based on the context of 

the given keywords in the data to be searched. By doing this, 

users may choose their preferred queries or modify their 

original queries based on the returned diverse query 

suggestions [2]. 

Jiaheng Lu. “Benchmarking Holistic Approaches to XML 

TreePattern Query Processing” In this, proposed the problem 

of XML tree pattern matching and surveyed some recent 

works and algorithms. This comprehensive benchmarking 

compared five holistic algorithms and demonstrated their 

efficiency and scalability. There is no clear winner in all 

scenarios in our experiments. But TreeMatch has an overall 

good performance in terms of running time and the ability to 

process generalized tree patterns.   

Jiaheng Lu, Tok Wang Ling “Extended XML Tree Pattern 

Matching: Theories and Algorithms” In this introduced a 

notion of matching cross to address the problem of the sub 

optimality in holistic XML tree pattern matching algorithms. 

In this  identified a large optimal query classes for three kinds 

of queries, that is Q=;==;_, Q=;==;_;<, and Q=;==;_;<;:, 

respectively. And proposed a new holistic algorithm called 

TreeMatch to achieve such theoretical optimal query classes. 

Finally, extensive experiments demonstrate the advantage of 

our algorithms and verify the correctness of theoretical results 

[3]. 

Mirella M. Moro, Zografoula Vagena, Vassilis J. Tsotras, 

“Tree-Pattern Queries on a Lightweight XML Processor” 

proposed a classification of tree-pattern query processing 

algorithms considering important features such as data access 

and matching process, and adapted previous and successful 

XML query processing techniques for handling tree-pattern 

queries as well. Specifically, adjusted a DFA-based approach, 

and improved its performance by accessing nodes from a B+-

tree instead of purely sequential scan. Such an improvement 

provided better results in comparison to the plain DFA. And 

also introduced a generalization that examines all left-deep 

plans [4]. 

 Kamala Challa, E.Jhansi Rani “Algorithms for XML Tree 

Pattern Matching and Query Processing” In this, proposed the 

problem of XML tree pattern matching and surveyed some 

recent works and algorithms. Two algorithms TreeMatch and 

TJfast have  introduced. TreeMatch has an overall good 

performance in terms of running time and the ability to 

process generalized tree patterns [5]. 

M.Muthukumaran “Efficiency of TreeMatch Algorithm in 

XML Tree Pattern Matching” This presents a wide analysis to 

identify the efficiency of XML tree pattern matching 

algorithms. TreeMatch has an overall good performance in 

terms of labeling schemes, optimality, query processing, 

outputlist and the ability to process extended XML tree 

patterns (twigs).  In this  TreeMatch to achieve such optimal 

query classes so, from this points that TreeMatch twig pattern 

matching algorithm can answer complicated queries and has 

good performance. 

J. T. Yao M. Zhang “A Fast Tree Pattern Matching Algorithm 

for XML Query” This proposed a TreeMatch algorithm to 

directly find all distinct matching of a query tree pattern in 

XML data sources. Unlike prior research for query tree pattern 

matching, the TreeMatch algorithm does not need to 

decompose the tree patten into linear patterns and do not 

produce any intermediate results that are not part of the 

finalresults. The TreeMatch algorithm is applicable when the 

non-leaf pattern nodes do not have occurrences with self 

containment. The self-containment is seldom found in real 

XML documents and such a property can easily be identified. 
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Therefore, the TreeMatch algorithm was more efficient than 

the existing methods under most cases. 

N.Kannaiya Raja “A Novel XML Documents Using 

Clustering TreePattern Algorithms”   this identified a large 

optimal query classes namely that is Z\,\\,α; Z\,\\,α,β and 

Z\,\\,α,β,γ respectively and also introduced a notion of 

matching cross to address the problem of the suboptimality in 

holistic XML clustering tree pattern matching algorithms. 

Based on results, planned a new holistic algorithm called 

TreeMatch to achieve such abstract optimal query classes. 

And, general experiments demonstrate the advantage of the 

algorithms and verify the accuracy of abstract results. 

3. PROPOSED SYSTEM 

We initiate a formal study of the diversification 

problem in XML keyword search, which can directly 

compute the diversified results without retrieving all the 

relevant candidates. Towards this goal, given a keyword 

query, we first derive the co-related feature terms for each 

query keyword from XML data based on mutual 

information in the probability theory, which has been used 

as a criterion for feature selection. The selection of our 

feature terms is not limited to the labels of XML elements 

[23].  

Each combination of the feature terms and the original 

query keywords may represent one of diversified contexts  

(also denoted as specific search intentions). And then, we 

evaluate each derived search intention by measuring its 

relevance to the original keyword query and the novelty of 

its produced results. To efficiently compute diversified 

keyword search, we propose one baseline algorithm and 

two improved algorithms based on the observed properties 

of diversified keyword search results [23].  

 

 

 

Fig.-1 Architecture of XML context diversified search 

3.1. Feature Selection Model 

Consider an XML data T and its relevance-based term-pair 

dictionary W. The composition method of W depends on 

the application context [1].It can simply be the full or a subset 

of the terms comprising the text in T or a well-specified set of 

term-pairs relevant to some applications. . The distinct term-

pairs are selected based on 

their mutual information, Mutual information has been used as 

a criterion for feature selection and feature transformation in 

machine learning. It can be used to characterize both the 

relevance and redundancy of variables, such as the minimum 

redundancy feature selection [1].  

Assume we have an XML tree T and its sample result set 

R(T). Let Prob(x,T) be the probability of term x appearing 

in R(T), i.e., Prob(x,T)=|R(x,T)| / |R(T)| where |R(x,T)| is the 

number of results containing x. Let Prob(x,y,T) be the 

probability of terms x and y co-occurring in R(T) i.e., Prob(x, 

y,T) = |R(x,y,T)| / R(T). If terms x and y are independent, then 

knowing x does not give any information about y and vice 

versa, so their mutual information is zero. At the other 

extreme, if terms x and y are identical, then knowing x 

determines the value of y and vice versa. Therefore, the simple 

measure can be used to quantify how much the observed word 

co-occurrences maximize the dependency of feature terms 

while reduce the redundancy of feature terms. In this work, we 

use the popularly-accepted mutual information model as 

follows: 

MI(x,y,T)=Prob(x,y,T)*log[Prob(x,y,T)/(Prob(x,T)*Prob(y,T))] 

For each term in the XML data, we need to find a set of 

feature terms where the feature terms can be selected in 

any way, e.g., top-m feature terms or the feature terms 

with their mutual values higher than a given threshold 

based on domain applications or data administrators. The 

feature terms can be pre-computed and stored before the 

procedure of query evaluation. Thus, given a keyword 

query, we can obtain a matrix of features for the query 

keywords using the term-pairs in W. The matrix represents 

a space of search intentions (i.e., query candidates) of the 

original query w.r.t. the XML data. Therefore, our first 

problem is to select a subset of query candidates, which 

has the highest probability of interpreting the contexts of 

original query. In this work, the selections of query candidates 
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are based on an approximate sample at the entity 

level of XML data [2]. 

3.2 Keyword Search Diversification Model 
 

In this model, not only consider the probability of new 

generated queries, i.e., relevance, we also take into account 

their new and distinct results, i.e., novelty. To embody the 

relevance and novelty of keyword search together, two criteria 

should be satisfied: 

1) The generated query qnew has the maximal probability to 

interpret the contexts of original query q with regards to the 

data to be searched;  

2) The generated query qnew has a maximal difference from the 

previously generated query set Q. Therefore, we have the 

aggregated scoring function. 

Score(qnew)= Prob(qnew | q, T) * DIF(qnew,Q,T) 

Where Prob(qnew | q, T) represents the probability that qnew is 

the search intention when the original query q is issued over 

the data T; DIF(qnew,Q,T) represents the percentage of results 

that are produced by qnew, but not by any previously generated 

query in Q. 

For Evaluating the Probabilistic Relevance of an Intended 

Query Suggestion w.r.t. the Original Query we can use- 

1. Bayes Theorem 

2. Properties of SLCA semantics 

(Base) 

3.3 Extracting Feature Terms 

 

To address the problem of extracting meaningful feature terms 

w.r.t. an original keyword query, there are two relevant works 

[17], [18]. In [17], Sarkas et al. proposed a solution of 

producing top-k interesting and meaningful expansions to a 

keyword query by extracting k additional words with high 

“interestingness” values. The expanded queries can be used to 

search more specific documents. The interestingness is 

formalized with the notion of surprise [19],[20], [21]. In [18], 

Bansal et al. proposed efficient algorithms to identify keyword 

clusters in large collections of blog posts for specific temporal 

intervals [1]. 

4. KEYWORD SEARCH 

DIVERSIFICATION ALGORITHMS 

In this section, we first propose a baseline algorithm to retrieve 

the diversified keyword search results. And then, two anchor-

based pruning algorithms are designed to improve the 

efficiency of the keyword search diversification by utilizing the 

intermediate results. 

4.1 Baseline Solution 
Given a keyword query, the intuitive idea of the baseline 

algorithm is to first retrieve the relevant feature terms with 

high mutual scores from the term correlated graph of the XML 

data T ; then generate list of query candidates that are sorted in 

the descending order of total mutual scores; and finally 

compute the SLCAs as keyword search results for each query 

candidate and measure its diversification score. As such, the 

top-k diversified query candidates and their corresponding 

results can be chosen and returned [2].  

4.2Anchor-based Pruning Solution  
To reduce the computational cost, design an anchor-based 

pruning solution, which can avoid the unnecessary 

computational cost of unqualified SLCA results (i.e., 

duplicates and ancestors). First analyze the interrelationships 

between the intermediate SLCA candidates that have been 

already computed for the generated query candidates Q and 

the nodes that will be merged for answering the newly 

generated query candidate qnew. And then, propose the 

detailed description and algorithm of the anchor-based pruning 

solution [2]. 

5. CONCLUSIONS 

In this paper we mainly focusing on the search approach over 

large xml dataset and provide a diversified result form given 

keyword query based on the context of query keywords. We 

have studied multiple journal papers related to this domain and 

identifies its need and limitations. 
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