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Abstract:A type of search that looks for matching documents
that contain one or more words specified by the user is called
keyword search. Find the info we need. It is for searching
linked data sources on the web. There is a method for
computing top-k routing plans based on their potentials to
contain results for a given keyword query. Keywords and the
data elements mentioning them are related by using a
keyword-element  relationship. A multilevel  scoring
mechanism is for computing the relevance of routing plans
based on scores at the level of keywords, data elements,
element sets, and subgraphs that connect these elements.
Experiments carried out using 150 publicly available sources
on the web showed that valid plans (precision@1 of 0.92) that
are highly relevant (mean reciprocal rank of 0.89) can be
computed in 1 second on average on a single PC. However,
queries with more keywords could not be handled efficiently.
For instance, queries with more than two keywords needed
several seconds up to one minute. Thus, while this setting
produced results of highest quality, it is not really affordable
in a typical web scenario demanding high responsiveness. To
produce results in minimum time, while not compromising too
much on quality. The results suggest that keyword search
without routing is especially problematic when the number of
keywords is large. Thus the proposed system uses routing
keyword search for queries having large number of keywords,
which is for improving the performance of keyword search.
This approach can greatly reduce time and space costs.

Keywords: Keyword search, keyword query, keyword query
routing, graph-structured data.

1. INTRODUCTION
In recent years the Web has evolved from a global
information space of linked documents to one where both
documents and data are linked. Underpinning this evolution

- - -

A\

DBLP

Freebase

e
name label
ub1 A
< p ) perd prlzﬂ{@
\_r/

Mr. Niranjan L. Bhale®
HOD, IT Dept,
MCERC, Nashik, India.

is a set of best practices for publishing and connecting
structured data on the Web known as Linked Data. The
adoption of the Linked Data best practices has lead to the
extension of the Web with a global data space connecting
data from diverse domains such as people, companies,
books, scientific publications, films, music, television and
radio programs, genes, proteins, drugs and clinical trials,
online communities, statistical and scientific data, and
reviews. The representation of the linked data on the web is
shown in figure 1. This Web of Data enables new types of
applications. There are generic Linked Data browsers
which allow users to start browsing in one data source and
then navigate along links into related data sources. There
are Linked Data search engines that crawl the Web of Data
by following links between data sources and provide
expressive query capabilities over aggregated data, similar
to how a local database is queried today. The Web of Data
also opens up new possibilities for domain-specific
applications. Unlike Web 2.0 mashups which work against
a fixed set of data sources, Linked Data applications
operate on top of an unbound, global data space. This
enables them to deliver more complete answers as new data
sources appear on the Web. We propose to investigate the
problem of keyword query routing for keyword search over
a large number of structured and Linked Data sources.
Routing keywords only to relevant sources can reduce the
high cost of searching for structured results that span
multiple sources. To the best of our knowledge, the work
presented in this paper represents the first attempt to
address this problem.
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Figure 1: Example of Linked data on web
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We use a graph-based data model to characterize
individual data sources. In that model, we distinguish
between an element-level data graph representing
relationships between individual data elements, and a set-
level data graph, which captures information about group
of elements. This set-level graph essentially captures a part
of the Linked Data schema on the web that is represented in
RDEFS, i.e., relations between classes. Often, a schema
might be incomplete or simply does not exist for RDF data
on the web. In such a case, a pseudo schema can be
obtained by computing a structural summary such as a
dataguide.

The web is no longer a collection of textual data but
also a web of interlinked data sources. One project that
largely contributes to this development is Linking Open
Data. Through this, a vast amount of structured information
was made publicly available. Querying that huge amount of
data in an intuitive way is challenging. Collectively, Linked
Data comprise hundreds of sources containing billions of
RDF triples, which are connected by millions of links.
While different kinds of links can be established, the ones
frequently published are sameAs links, which denote that
two RDF resources represent the same real-world object.
The representation of the linked data on the web.

The linked data Web already contains valuable
data in diverse areas, such as e-government, ecommerce,
and the biosciences. Additionally, the number of available
datasets has grown solidly since its inception [2]. In order
to search such data we use keyword search techniques
which employ keyword query routing. To decrease the high
cost incurred in searching structured results that span
multiple sources, we propose routing of the keywords to the
relevant databases. As opposed to the source selection
problem [3], which is focusing on computing the most
relevant sources, the problem here is to compute the most
relevant combinations of sources. The goal is to produce
routing plans, which can be used to compute results from
multiple sources. For selecting the correct routing plan, we
use graphs that are developed based on the relationships
between the keywords present in the keyword query. This
relationship is considered at the various levels such as
keyword level, element level, set level etc..

Existing system investigates the problem of
keyword query routing for keyword search over a large
number of structured and Linked Data sources. Based on
modeling the search space as a multilevel inter-relationship
graph, a summary model is used for grouping keyword and
element relationships at the level of sets. It uses a
multilevel ranking scheme to incorporate relevance at
different dimensions. This system does not compute all but
uses several mechanisms to prune some answers. It could
not handle queries with multiple keywords efficiently.

The rest of paper is organized as follows. Section 2
provides the brief outline on the existing work. The
proposed system in the section 3 before we conclude in the
section 4.

2. RELATED WORK

Keyword Query Search can be divided into two directions
of work. They are:
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1) Keyword search approaches compute the most

relevant structured results.

2) Solutions for source selection compute the most

relevant sources.

In the keyword searching, we mainly follow two
approaches. They are schema-based approaches and
schema-agnostic approaches.

Schema-based approaches are implemented on top of
off-the-shelf databases. A keyword is processed by
mapping keywords to the elements of the databases, called
keyword elements. Then, using the schema, valid join
sequences are derived and are employed to join the
computed keyword elements to form the -candidate-
networks that represent the possible results to the keyword
query.

Schema-agnostic approaches operate directly on the
data. By exploring the underlying graphs the structured
results are computed in these approaches. Keywords and
elements which are connected are represented using Steiner
trees/graphs. The goal of this approach is to find structures
in the Steiner trees. Various kinds of algorithms have been
proposed for the efficient exploration of keyword search
results over data graphs, which might be very large.
Examples are bidirectional search [4] and dynamic
programming [5]. Recently, a system called Kite extends
schema based techniques to find candidate networks in the
multi source setting [6]. It employs schema matching
techniques to discover links between sources and uses
structure discovery techniques to find foreign key joins
across sources. Also based on pre computed links, Hermes
[7] translates keywords to structured queries.

In order to get the efficient results for keyword
search, the selection of the relevant data sources plays a
major role. The main idea is based on modeling databases
using keyword relationships. A keyword relationship is a
pair of keywords that can be connected via a sequence of
join operations. A database is considered relevant if its
keyword relationship model covers all pairs of query
keywords.

M-KS [3] considers only binary relationships between
keywords. It incurs a large number of false positives for
queries with more than two keywords. This is the case
when all query keywords are pair wise related but there is
no combined join sequence which connects all of them. G-
KS [8] addresses this problem by considering more
complex relationships between keywords using a Keyword
Relationship Graph (KRG). Each node in the graph
corresponds to a keyword. Each edge between two nodes
corresponding to the keywords.

For routing the keywords to the relevant data sources
and searching the given keyword query, we propose four
different approaches. They are: 1) Keyword level model 2)
Element level model, 3) Set level model, and 4) Query
expansion using linguistic and semantic features. We
compute the keyword query result and keyword routing
plan [1] which is the two important factors of keyword
routing. In keyword level, we mainly consider the
relationship between the keywords in the keyword query.
This relationship can be represented using Keyword
Relationship Graph (KRG) [8]. It captures relationships at
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the keyword level. As opposed to keyword search
solutions, relationships captured by a KRG are not direct
edges between tuples but stand for paths between
keywords.

For database selection, KRG relationships are retrieved
for all pairs of query keywords to construct a sub graph.
Based on these keyword relationships alone, it is not
possible to guarantee that such a sub graph is also a Steiner
graph (i.e., to guarantee that the database is relevant). To
address this, sub graphs are validated by finding those that
contain Steiner graphs. This is a filtering step, which makes
use of information in the KRG as well as additional
information about which keywords are contained in which
tuples in the database. It is similar to the exploration of
Steiner graph in keyword search, where the goal is to
ensure that not only keywords but also tuples mentioning
them are connected. However, since KRG focuses on
database selection, it only needs to know whether two
keywords are connected by some join sequences or not.
This information is stored as relationships in the KRG and
can be retrieved directly. For keyword search, paths
between data elements have to be retrieved and explored.
Retrieving and exploring paths that might be composed of
several edges are clearly more expensive than retrieving
relationships between keywords.

Keyword search over relational databases finds the
answers of tuples in the databases which are connected
through primary/foreign keys and contain query keywords.

SOURCE

As there are usually large numbers of tuples in the
databases, these methods are rather expensive to find
answers by on-the-fly enumerating the connections. To
address this problem, proposed tuple units [9] to efficiently
answer keyword queries. A tuple unit is a set of highly
relevant tuples which contain query keywords.

3. THE PROPOSED SYSTEM

To route keywords only to relevant sources to
reduce the high cost of processing keyword search queries
over all sources. A novel method was used for computing
top-k routing plans based on their potentials to contain
results for a given keyword query. It employs a keyword-
element relationship summary that compactly represents
relationships between keywords and the data elements
mentioning them. A multilevel scoring mechanism was
proposed for computing the relevance of routing plans
based on scores at the level of keywords, data elements,
element sets, and subgraphs that connect these elements.
Also to investigate the problem of keyword query routing
for keyword search over a large number of structured and
Linked Data sources. This system was having more
advantages: 1) Routing keywords only to relevant sources
can reduce the high cost of searching for structured results
that span multiple sources. 2) The routing plans, produced
can be used to compute results from multiple sources.
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However, queries with more keywords could not be
handled efficiently. For instance, queries with more than
two keywords needed several seconds up to one minute.
Thus, while this setting produced results of highest quality,
it is not really affordable in a typical web scenario
demanding high responsiveness. To produce results in
minimum time, while not compromising too much on
quality. The results suggest that keyword search without
routing is especially problematic when the number of
keywords is large. Thus the proposed system uses routing
keyword search for the queries having large number of
keywords.

The search space of keyword query routing using a
multilevel inter-relationship graph. At the lowest level, it
models relationships between keywords. In the upper most
levels, there are W (N, €) and the source-level web graph,
which contains sources as nodes. The inter-relationships
between elements at different levels are illustrated in Figure
2. A keyword is mentioned in some entity descriptions at
the element level. Entities at the element level are
associated with a set-level element via type. A set-level
element is contained in a source. There is an edge between
two keywords if two elements at the element level
mentioning these keywords are connected via a path. Fig.
represents a holistic view of the search space. Based on this
view, we propose a ranking scheme that deals with
relevance at many levels. Further, Fig. provides different
perspectives on the search space.  Based on this
representation of the search space, existing work on
keyword search and database selection can be extended to
solve the problem of keyword query routing.

For selecting the correct routing plan, we use
graphs that are developed based on the relationships
between the keywords present in the keyword query. This
relationship is considered at the various levels such as
keyword level, element level, set level e.t.c. The goal is to
produce routing plans, which can be used to compute
results from multiple sources. However, queries with more
keywords could not be handled efficiently. For instance,
queries with more than two keywords needed several
seconds up to one minute. Thus proposed system tries to
handle such queries with number of keywords and tries to
minimize the computing time.

CONCLUSION
This paper helps to improve the performance of keyword
search, without compromising its result quality. Investigate
the problem of keyword query routing for keyword search
over a large number of structured and Linked Data sources.
Routing keywords only to relevant sources can reduce the
high cost of searching for structured results that span
multiple sources. We use a graph-based data model to
characterize individual data sources. For selecting the
correct routing plan, we use graphs that are developed
based on the relationships between the keywords present in
the keyword query. This relationship is considered at the
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various levels such as keyword level, element level, set
level e.t.c. In the existing system, Routing keywords return
all the source which may or may not be the relevant
sources.

However, queries with more keywords could not be
handled efficiently. For instance, queries with more than
two keywords needed several seconds up to one minute.
Thus, while this setting produced results of highest quality,
it is not really affordable in a typical web scenario
demanding high responsiveness. To produce results in
minimum time, while not compromising too much on
quality. The results suggest that keyword search without
routing is especially problematic when the number of
keywords is large. Thus the proposed system uses routing
keyword search for the queries having large number of
keywords.
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