
Abstract 
Background/Objective: Creating queries for a single search term and identifying the viable solutions for the query are
the two specific problems in retrieving the data. To resolve this issue, an effective information fusion technology should be
provided to obtain effective results. This paper presents a method for resolving conflicts and eliminating duplicates with
increased accuracy. Methods/Statistical Analysis: Universal wrappers are designed to retrieve the actual information
from the heterogeneous data sources. The process of getting input itself is modified such that the retrieved results are
relevant to the context. Ranking and duplicate eliminations are done accordingly to refine the obtained results to the user. 
Findings: Experimental results show that the improved accuracies of the data being fetched and with reduced conflicts and
duplicates. This work uses major data sources from Google, New York Times and other offline data sources. By applying
the proposed data retrieval techniques, the produced data is consistent by the help of wrappers. The proposed approach
improves the data consistency which is relatively better than the existing technique. Finally, this proposed research work
concludes that it is used to identify and resolve the conflict data and delivers the consistent data to the users in a ranked
manner. Applications/Improvements: To create a unified repository which can be used for knowledge mining and
warehouse based analysis of existing data and retrieve the result.
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1. Introduction
Increase in the amount of information in all areas and
reduction of the cost of storage devices has led to the
creation of increased repositories. The repositories used
for storage vary considerably in their mode of storage
and storage structure. Most of these structures are plain
information stores and hence do not support any kinds
of processing. Hence it becomes mandatory to design a
system that retrieves this data and processes it1. Besides
structured data, a large amount of information in the
Internet is unstructured, retrieved from operational sys-
tems and stored. Storing all the required information in a
single warehouse is not a feasible solution. The only fea-
sible solution is to access the data from its data source as
and when required. This mechanism is complex due to the 

sheer heterogeneity associated with it. The required data
is usually distributed and the distribution is in several for-
mats. Two specific problems existing in this scenario is
the complexity associated with the retrieval of data due
to the variety associated in creating queries for a single
search term and the complexity associated with integrat-
ing the data into a single format and identifying the viable
solutions for the query.

A geo temporal web gazetteer web service, it provides
details about various entities in a temporal manner. This
method serves as a unified repository of geographic and
temporal information2. A query set designed to build a
data warehouse is presented using metadata3. Due to the
huge amount of information handled by organizations, an
effective system that processes these data has become a
necessity. This process is carried out. Rather than building 
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a specific result set, this method tends to build a complete 
warehouse, on which OLAP and OLTP operations can be 
performed to enhance the result base. A CASE tool that 
builds a data warehouse from a set of relational databases 
is used in this work3. The major downside of this approach 
is that it is designed specifically for relational data-
bases, hence it is format constrained. A similar method 
is presented in XML schema, which describes the web 
warehouse itself as a fusion of data integrated from web4.  
A web warehouse system suitable for knowledge mining 
is presented with a four layer architecture that also aids in 
decision support5. This method constructs an Extraction-
Fusion-Mapping-Loading (EFML) process model and 
uses a variety of wrapper services in the construction 
process. A heterogeneous data source fusion method is 
described; its major advantage of this method is that it 
works on both static and dynamic data sources6. The data 
can also be structured or semi-structured. Unstructured 
data is not well supported here.

Multi database languages have also gained promi-
nence in recent years due to their usage in web 
warehouses. MSQL7 and MDSL8 are two of the most 
prominently used multi database languages. Though 
both these languages are used to access structured data, 
the mapping methods used in them are effective; hence 
they are used in most warehouses. There exist several sys-
tems that perform web information fusion, some of them 
are listed here; TSIMMIS9, GARLIC10, MIX11, DISCO12, 
MOMIS13, INFORMATION MANIFOLD14, AGORA15,16, 
C-WEB17 and XYLEME18. Other systems that are devel-
oped in peer-to-peer context are AXML19, SENPEER20 
and PIAZZA21.

The remainder of this paper is structured as follows; 
Section 2 provides the system architecture and provides 
a brief description of the proposed system. Section 3 
explains the proposed contribution in detail, Section 4 
presents the results and Section 5 concludes the study.

2.  System Architecture
Retrieving data from various data sources and finally 
combining them to provide the results are carried out in 
the process of conflict identification and resolution. But 
the problem in such an approach is that some data sources 
might not contain any data pertaining to the current 
query, or multiple data sources might contain similar data, 
which will lead to conflicts. The current system presents 

methods that reduce the need for unnecessary querying 
being carried out in the data sources and performs 
effective duplicate eliminations.

The process of conflict identification is divided into 
four broad phases; the input segregation phase, query 
building phase, data source short listing and query exe-
cution phase and the result analysis phase. The input 
segregation phase obtains the input from the user in the 
form of advanced input parameters, rather than the con-
ventional form of input. These parameters play a vital role 
in the building up of appropriate queries to perform the 
data retrieval.

The process of query building is carried out by using 
universal wrappers rather than using separate wrappers 
for each data source. An XML query template is pre-
pared, containing query codes that can be used to build 
up queries. In order to add further data sources, it is 
sufficient to add particular template sections.

Figure 1.  Conflict resolution and duplicate reduction 
using unified data retrieval techniques.
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Every data source is initially tested to find out if it 
contains the results corresponding queries. This is a sim-
ple count query that does not require much computation. 
The shortlisted data sources are then executed with the 
actual query and results are retrieved. 

The retrieved results are then passed to the similarity 
detection and the duplicate elimination phases. The short-
listed results are passed to the conflict identification phase 
and are finally ranked appropriately for the final results.

Conflict resolution is one of the major concerns per-
taining to information retrieval. The longer it takes for 
the system to process and return the results, the lesser 
the impact it creates with the customers. Effective data 
retrieval requires appropriate use of time and hence 
ignoring areas with least importance becomes mandatory. 
Further, it also becomes mandatory for the system to pro-
vide appropriate rankings to the results. Lesser the results, 
better and faster would be their rankings. The proposed 
method presents a four phase mechanism that provides 
effective utilization of time to fetch only appropriate 
results in the best possible time.

2.1  Input Segregation
The input segregation phase acquires the input phrase from 
the users. The difference here comes from the fact that the 
input phrase is not composed of just a simple string. Instead, 
the input is composed of several factors, which not only 
determines keywords, but also key phrases and phrases to 
be eliminated, such that the results that are returned are 
refined to the maximum possible extent. A sample screen-
shot of the input phase is presented in Figure 2.

This phase acts as a major contributor to the reduction 
of results and inclusion of appropriate results during the 
retrieval of results.

2.2 � Query Building using Universal 
Wrappers

The query building phase is performed by universal 
wrappers. A query template is maintained, that helps in 
the query building phase. The template maintains all the 

data pertaining to the query constructs. This data helps 
in building up the appropriate query based on the input 
parameters specified by the user. Due to the generality 
associated with the query template, providing slight mod-
ifications to the template is sufficient to include additional 
data sources operating on a different query construct.

When a query is presented by the user, the query 
parameters are separated into constructs and these con-
structs are passed to the query builders to construct a 
query. The query building phase is called twice in the 
actual process. As soon as the query is presented, the 
query builder returns a counter query with minimal con-
ditions that identifies the availability of results in the data 
sources. After the shortlisting process, the wrappers are 
again used to build the actual query for data retrieval.

2.3 � Data Sources Shortlisting and Query 
Execution

The first query to be executed in the data sources is the 
counter query. Not all data sources might contain data 
pertaining to the current query. While some data sources 
contain huge amount of information, others may con-
tain no information at all. Hence passing the query to 
all the data sources and treating them as equals will lead 
to wastage of time and processing resources. Hence it 
is effective to identify the appropriate data sources and 
query only those selected data sources for faster and more 
appropriate results. 

The data retrieval query is then built and is passed to the 
shortlisted data sources. Due to the inclusion of appropri-
ate query parameters in the input phase, the results that are 
fetched are generally of high importance. This also reduces 
the retrieval of duplicates, which is common while using a 
general query with several key phrases. Due to the specific 
nature of the query, general results are eliminated and the 
results that are returned are lesser and much appropriate 
and hence processing them becomes faster.

The results that are returned by the query are in dif-
ferent formats. Web based results are in JSON formats 
and results from data bases are in the table formats and 
document based records return results in plain text for-
mat or XML formats. Due to the inconsistency in the data 
returned, they cannot be directly used for processing. 
Hence an integrated result repository is created to collect 
the records in a common format. JSON and XML data 
formats tend to contain various information pertaining 
to the data. These metadata are collected and stored in the Figure 2.  Snapshot of the Input phase.
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property storage, and are useful during the resolution of 
conflicts. The actual data is identified and are integrated 
to the data repository. In case of tables, column names are 
used to identify the appropriate data. Certain tables tend 
to distribute the data in several columns. Such schema 
also needs to be identified and appropriate integration 
strategies are to be framed. This completes the creation of 
the data repository for the current query.

2.4  Result Analysis
The next phase is the result prioritization phase. The 
results that have been returned are ranked according to 
the key phrases provided in the query. The number of key 
phrases contained in the document and the precision of 
the phrases will determine the rank of an entry. Precision 
refers to the multi word key phrases and the location of 
their presence in the document. In case of a tie, the prop-
erty storage containing Metadata of the queries are used 
to rank the results.

The system then moves to the process of similar-
ity detection. Due to the retrieval of data from several 
sources, the system is prone to contain duplicates22. The 
similarity scores help to identify the level of similarity 
existing in the given text. Several methods exist in litera-
ture for calculating the similarity of elements. The current 
method calculates the directional similarities of text and 
finally the total document similarity23,24 .

In Equation 1, a directional similarity score simd (Ti, Tj) 
is computed from a text Ti to a second text Tj Therefore, 
for each word Wi in Ti, its best-matching counterpart in 
Tj is required (maxSim(Wi, Tj)). The similarity scores of 
all these matches are summed up and weighted accord-
ing to their inverse document frequency, and then they 
are normalized. The final document-level similarity is the 
average of applying this strategy in both directions, from 
Ti to Tj and vice versa.
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In Equation 2, the similarity scores are compared and 
in document pairs (i, j) exhibiting 90% similarities, one 
of the document is eliminated to reduce the total result 
set. The eliminated document is the one containing the 

least weight of the two documents in consideration. If 
multiple documents contain duplicated data then the last 
(n-1) entries are eliminated. Since the major concentra-
tion of this method is to present only the precise results, it 
becomes mandatory to eliminate data that are redundant 
and would be of very less usage to the user. It could be 
observed from Section 5 that due to the improved query 
construction techniques, duplicates are eliminated to the 
maximum extent.

The next phase is the conflict identification and elimi-
nation phase. Documents having moderate similarity 
scores are considered as documents in conflict. In such 
cases, the current method follows two principles. 

If the entries in conflict have a huge difference in their 
ranking, then the conflicts are ignored. This is due to the 
fact that entries in conflict do not appear together and one 
of them is mostly in the last percentile of the rank. Hence 
it obviously has very less importance and has very low 
probability of being processed by the user. The difference 
threshold is provided by the user. 

If the entries in conflict appear in a location difference 
less than the defined threshold then conflict elimination 
is to be carried out by eliminating one of the entries. Both 
the entries are analyzed with their corresponding prop-
erty sets and the document containing the least score 
from the property set is eliminated and its counterpart is 
retained. The rank of each document also plays a vital role 
in determining the status of the document.

3.  Results and Discussion
The process of inconsistency resolution was carried out 
using data sources from Google, New York Times and 
other offline data sources. Data source variety depends on 
the user and due to the usage of the universal wrapper the 
system handles all varieties of data. The query template 
is modified slightly according to the requirements of the 
data source being included. 

The retrieved data formats vary in their structure. 
Google and NYT APIs return results in the form of JSON 
data, while the local data sources returns their results in 
the form of tables or XML data.

Figure 3 shows the time taken for data retrieval on 
queries with varying complexities. It could be observed 
that the time taken for such process is not defined and 
varies to a very large extent. On comparison with the 
result graph in Figure 3, it could be observed that though 
the graphs depict variations in the values, their structures 
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show similarities. They are found to be proportional to 
each other. Hence it can be concluded that the time taken 
for retrieval of data varies relative to the number of data 
retrieved from the data sources. 

Queries that do not belong to the current ontology 
were also provided to the system for testing. Several result 
entries are found to point to 0 in the y axis. This can be 
better observed in the result graph. If the required result 
for the query is not present in any of the data sources 
being used then the time taken for the query is almost 
negligible, so it takes 0 ms. This is one of the most useful 
properties associated with our contribution, which shows 
the absence of the fixed constant time required to return 
results.

Figure 5 shows the analysis of duplicate records that 
are retrieved from the data sources. It could be observed 
from the graph that the number of records removed from 

the final results is very minimal. The maximum record 
removal is of the order of 6 records from a result of 20 
records. The improved input segregation and query build-
ing procedures reduce the amount of data retrieved and 
improved the accuracy of the retrieved results in such a 
manner that the possibility of redundancies occurring in 
the result set has been reduced.

The above Figure 6 shows the rate of elimination in 
the queries retrieved. It could be observed that the com-
plexity of the query does not play a role in the elimination 
of results. A maximum of 40% and a minimum of 0% 
elimination rate have been observed in the current contri-
bution. This exhibits the efficiency of the query retrieval 
mechanism.

Figure 7 shows the number of conflicted entries exist-
ing in the current method vs. the total entries retrieved 
from the current query. It could be observed that the con-
flicts are also very less. This depicts the efficiency of the 
current contribution.

4.  Conclusion
This paper presents an effective method that retrieves the 
most relevant documents from several heterogeneous data 
sources and eliminates conflicts and duplicates effectively. 
The process of getting input from the user is modified 
such that the system is able to retrieve only the appro-
priate results and eliminate the other results effectively. 
Future directions for expansion include optimization of 
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the query construction phase. Since several data sources 
are involved, constructing an optimized query will lead to 
faster query execution and hence faster results. The cur-
rent method is presented as a retrieval mechanism alone. 
A metadata based approach that creates a warehouse 
structure to enable knowledge mining would provide a 
platform for enhanced analysis of the existing data rather 
than retrieving it for a use and discard method.
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