Indian Journal of Science and Technology, Vol 8(32), DOI: 10.17485/ijst/2015/8i32/87210, November 2015

ISSN (Print) : 0974-6846
ISSN (Online) : 0974-5645

Annotating Fuzzy Web Data Table Integration

using ONDINE System

S. Selvapriya' and S. Thirunavukarasu?

'Department of Information Technology, Jerusalem College of Engineering, Chennai - 600100, Tamil Nadu, India;

selvapriya2005@gmail.com

‘Department of Information Technology, Bharath University, Chennai - 600073, Tamil Nadu, Indig;

thirunavukarasu.it@bharathuniv.ac.in

Abstract

To design ONDINE system for loading and querying of data from the data warehouse using Ontological and Terminological
Resource (OTR). The data warehouse consists of data in the table format which is to be extracted from the web documents.
The primary step is to annotate the data tables that are extracted. Then the querying system is presented for simultaneous

responses to the user queries using OTR.
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1. Introduction

The Ontology based Data Integration (ONDINE) system
is designed for the correlation of external data with the
local data, which is mainly based on the OTR, which
consists of two kinds of concepts such as generic and
specific (say to given domain). The ONDINE system
comprised of two subsystems as

1. @ Web: loading of XML/RDF data extracted from the
web and annotating using the OTR concepts.

2. MIEL++ for querying simultaneously and retrieving
the equivalent answers to those queries of XML/RDF
form of data from the data warehouse using the OTR.
@Web subsystem is involved of four stages namely:

o Collection of data(crawling) and filtering,

o  Extraction of data tables from documents in semiau-
tomatic manner.

o Semantic annotation of data tables using OTR, in
which the association of RDF forms of annotated data
with the XML data tables.

o Validation of semantic RDF annotations with data
tables associate together, in prior of XML/RDF data
loading.

Note that @web subsystem, annotation is not done to
all data tables that are extracted from the web documents,
only to the accurate data tables targeted which are
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related to the given domain. The RDF annotations allow
representing of numerical data in data tables and also
the semantic distance among the data in data tables and
the OTR terms. But MIEL++ subsystem permits the
querying of fuzzy RDF annotations by using the flexible
querying system of MIEL++ (SPARQL). Also note that
MIEL++ subsystem’s genuine is that, this system helps to
retrieve the logically related answers rather than the exact
answers”.

The OTR is the central part of ONDINE system, which
combines the approach and assures its sustainability in future
evolutions. In section 2, new model of OTR, @web and
MIEL++ subsystems are presented in upcoming sections'.
The semantic annotation method in @web subsystem allows
the extracted data tables from the web documents to be as
annotated fuzzy using the OTR, which is presented in three
next sections’. In section 3, a proposed method that allows to
identify the concepts of OTR which are represented in a data
table. The instances of these concepts of the annotated data
tables in each row mainly based on fuzzy RDF annotations,
which is presented in section 4. In section 5, MIEL++
subsystem uses SPARQL to grant the flexible querying of
fuzzy annotated data tables that are stored in XML/RDF data
warehouse and the results of these experiments are given in
respective sections 3, 4, 5.
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2. Related Work

The domain part of OTR was built by ontologists by taken

into account of

o Vocabularies used in preexisting of local databases to
index the data.

o Domain base information present within the database
schema. The components that are presented are con-
ceptual and terminological’. The conceptual compo-
nents composed of two primary parts as: generic and
specific parts®. The generic is also called as core on-
tology and specific is also called as domain ontology.

Thus the core ontology is of three generic concepts:

» Simple concepts for containing symbols and quanti-
ties

Unit concepts to contain units and to characterize the
quantities and

o Relations to allow n-ary relationships to be presented
between simple concepts®.

The concepts of domain ontology appear in OTR
as sub-concepts of generic. concepts. The unit concepts
permits the meaning of units to be represented and our
classification is based upon international system of units,
decomposes units into base units and derived units.
There are several ontologies dedicated to quantities and
associated units. From these kinds of ontologies, we learn
that they do not contain all the required units for a given
domain. The symbolic concepts allows meaning of terms
to get represented and are hierarchically organized by
‘is-a relationship. The quantity permits the meaning of
numerical values to get represent®.

A relation is defined by signature, which consists of
several input simple concepts and one output simple
concept. The input represents the domain of relation.
A relation may have several input simple concepts. The
output concepts represent the range of the relation. A
relation often represents semantic n-ary relationships
between simple concepts with only one result in a data
table’. If and data table contains several results then it is
represented as many results. Two properties that belongs
to core ontology is has Input and has Output, which links
a relation to its domain and its range

3. Proposed System

To integrate data, a primary step consists of harmonized
external data with local data, i.e., the external data must
be demonstrated with same vocabulary as one used to
index local data. For that users going to search data are
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through a single offline application in spite of going in
for search at different web pages, also for getting of data
accurately and with more frequently®. In this project,
we designed a software called Ontology-based Data
Integration (ONDINE), using semantic Web framework1
and language guidance (XML, RDF, OWL, and SPARQL),
that implements entire management system, and to add-
on existing local data sources with the data tables which
are been extracted from the documents presented in web.
User search data through offline application. ONDINE
software is designed to supplement data tables extracted
from web documents. Data is supplied to user with
accuracy and the search time is reduced. Steps that are
performed are:

o Data Table Creation.

o Annotate Data Tables.

o Querying the System.

3.1 Data Table Creation

In this, first step is to retrieve the relevant documents
from the web for the chosen application domain. The
documents retrieved from the web are then filtered to
eliminate null data. The filtered document is extracted
into data table’s semi- automatically’.

3.2 Annotate Data Tables

The semantic annotation of extracted data tables
is performed'. Validation of fuzzy RDF semantic
annotations is associated with data tables before loading
into XML/RDF warehouse. Finding relations of instances
with their column of data table is performed"'.

3.3 Querying the System

In this module, users query for RDF data sources either by
SQL or SPARQL in XML/RDF warehouse'®. The end-user
query the fuzzy RDF annotations by SPARQL queries to
subsystem using GUT relies on the OTR. The exact and
related answers are supplied to user’s queries from XML/
RDF warehouse.

4, System Flow

The Figure 1 shows the steps of system flows are as follows:

o The crawling of data is performed by extracting the
data tables from the web documents.

o The crawled contents are then filtered to get the ap-
propriate data.
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o Table is extracted and annotated to produce the data
in table form.
o The data tables are stored at XML/RDF warehouse
and retrieved in future.
o The end-users query the data and the exact and reli-
able data is supplied to the user within a short time"’.
The system demonstrate about data crawling, filtering
and extracting into the table form, annotation is for
separation of symbols and numbers in data and validation
is for relating symbols with their numbers to the data'.
Then data is supplied to the users query after checking the
criteria of their access rights. The MIEL++ is used for the
end users to query fuzzy RDF annotations of data tables,
represented in XML documents, by means of SPARQL
queries®.
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Figure 2. Functional Architecture of
ONDINE Sytem.

5. Results and Discussion

Precision is the ability of a system to retrieve only relevant
documents.
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|{Relevant}N{Retrieved}|
|{Retrieved} |

Precision =

Recall is the ability to retrieve all relevant documents.

Table 1. Precision, Recall, F1 Measure Experimental
Results
Queried relation P* r* F1
Original source 96% 95% 95%
Risky foods 78% 100% 87%
Time to develop 93% 100% 96%
Symptoms 95% 100% 97%

|{Relevant} N {Retrieved}|

Recall =
e |{Relevant} |

F1 Score is a combined measure that assesses
precision/recall trade off. The greater F1 value indicates
the better performance.

The proposed model is evaluated through precision,
recall, and F1 measure values as follows.

True Positive (TP) =No. of relevant links retrieved.

True Negative (TN) =No. of irrelevant links not retrieved.
False Positive (FP) =No. of irrelevant links retrieved.
False Negative (FN) =No. of relevant links not retrieved.

No. of relevant links retrieved(TP)
TP+ FP

Precision =

No. of relevant links retrieved (TP)
TP +FN

The F1 measure is calculated by

Recall =

2* precision * recall

F1
precision + recall

*Where p is the precision and r is recall value.

6. Conclusion and Future Work

The ONDINE system is the software that allows one to

perform simultaneously.

« Annotate accurately of data tables with an OTR and

o Performing approximate reasoning during querying
process and comparison of preferences that are ex-
pressed by end-user with fuzzy annotations. In up-
coming future, we must explore few ideas like asso-
ciating data tables extracted from the web documents
with a reliability degree, that take into account of sev-
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eral criteria to qualify the trust in data source as like

the type or reputation (opinion) of data source.

To the best of our knowledge, ONDINE is the only
software that allows simultaneously to 1. Annotate
accurately a data table with an OTR and 2. Performing
rough type reasoning during querying process,
comparison of preferences expressed by users with fuzzy
annotations. ONDINE has been successfully tested on
three different applications which demonstrates the
generic potential of the proposal. In future, we want to
explore four new ideas to extend the approaches. The
primary one consists of associating the data tables, those
are been extracted from Web documents, with a reliability
that accounts to several criteria to qualify the trust in the
data source as like type or opinion over the data source.
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