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Abstract: Semantic web is not just a matter of translation from
HTML to RDF/OWL languages. It is a matter of understanding
the content of the web through knowledge graphs. Entities need to
be related with relationships. This content is composed of
resources (web pages) that contain, for example, text, images and
audio. Thus, there is the need of extracting entities from these
resources. Currently, most of the web contentisin HTML5 format
which is a W3C recommendation which enables describing the
structure marginally with the help of annotations. The main
challenge here is to transform unstructured data from plain
HTML files to structured data (eg RDF or OWL). The current
work provides the first hand information for dealing with
unstructured heterogeneous data residing on web using Twinkle,
a Java tool for SPARQL query execution on FOAF (Friend Of A
Friend) document.
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I. INTRODUCTION

1.1 Current State of Web

The current state of the web is highly unstructured and
consists of vast repository of interconnected documents
which are presented to end users as a collection of huge
inter-linked documents. Extracting a structure from such
highly unstructured web poses a big challenge to a
researcher. Further, since the content is available for public
access, quality of the content posted on WWW cannot be
validated and guaranteed to bereliable. Also, the persistence
of documents cannot be uniformly guaranteed. HTML’s
simplicity comes at a cost of interoperability which implies
HTML documents are human readable but extensive ground
work is desirable to make them machine readable and
inter-operable by different software’s. This is how XML
emerged adding structurednessto unstructured HTML datain
the form of DTD and Schema. The current state of theweb is
mature enough owing to the new technologies such as XML,
Ontology, SPARQL etc. to name afew which strive to ingest
some sort of structuredness and semantics to the otherwise
unstructured and heterogeneous web.
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1.2 Introduction to SPARQL

SPARQL plays a key role in executing queries against
heterogeneous data sources employing its native RDF format
or which is transformed into RDF format by some
middleware application. SPARQL operates on RDF graphs
and mainly employs the logical operations conjunction and
digunction for unleashing the unknown relationships
between the data and generates the results which can be result
sets or themselves be RDF graphs.

SPARQL is the query language of the Semantic web which
enables

Pulling the data from both structured as well
semi-structured data

Data exploration by querying unknown hidden
relationships between data

Performing complex joins of heterogeneous databases
employing asimple query

Transforming RDF data from one vocabulary to another
The following section describes Twinkle, a Java-based tool
for the execution of SPARQL queries.

as

1.3 Working of Spark query generator and Executor
Model.

Model is developed for execution of Spark query which
accepts FOAF document, generates Spark query on fly and
employs Twinkle, a Java based tool for execution of Spark
queries. Figure 1 depicts working of SPARQ Query

Generator and Executor model.
FOAF Document
Generator

Spark Query
Generator and
Executorin VB

Research
Attributes
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ResearchData

Figure 1 Working of SPARQ Query Generator and
Executor module

v Depending on the subject area selected by an end user
HTML document generator initially searches the local
file system for the required FOAF file.
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The naming convention adopted for FOAF document is

<subject name>FOAF.xml which isin XML file format.

v If thefile exists then it is used otherwise FOAF document
is dynamically generated by invoking HTML Page
Extractor and Multi-threaded Web Crawler module.

v The foaf document created in the above step is input to
spark query generator tool which generates dynamically
aspark query.

The spark query is executed by employing a java based tool

twinkle which generates the required output.

I1. RESULTSAND DISCUSSIONS

2.1 Generating a Spark query based on end user input.

A GUI has been designed for the purposein VB6 for
accepting the research journal specific attributes from an end
user. Currently, the user can query the research data
pertaining to the following attributes:
» Journal type which can be either national or international
« Information about the journal corresponding to one or
more of the following fields:

- Title

- Volume

- Issue

« Charges

- eISSN

« p-ISSN
+ UGC Recommended Journals
» Maximum impact factor in the available journals
» Impact factor in the given range.
* Minimum processing charges
» Processing chargesin the given range.
In each case the user can view the generated Spark query.

2.2 Executing the generated Spark query using Twinkle

TWINKLE isthe most popular tool used to execute SPARQL
Query. To usethetool it requires jdk1.5 or higher to be
installed on the system. Figure 2 shows command-linefor the
execution of Twinkletool.

f I‘I'HI'I.'
LLILL

Figure 2 Execution of Twinkle Tool Through
Command-Line

Most forms of SPARQL query contain a set of triple patterns
caled a basic graph pattern. Triple patterns are like RDF
triples except that each of the subject, predicate and object
may be avariable. A basic graph pattern matches a subgraph
of the RDF data when RDF terms from that subgraph may be
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substituted for the variables and the result is RDF graph
equivalent to the subgraph. The SPARQL query along with
the FOAF document generated isinput to ajavatool, Twinkle
which fires SPARQL query on FOAF document to generate a
desired output to an end user. Figure 3 depicts the “Spark
Query” main menu structure.

SEMANTIC Ve

=4 comantic- web

Select Subject Ares Add New Area

Figure 3. Structure of ‘Spark Query’ Menu of Semantic
Web Application

Figure 4 depicts the GUI for SPARQL Query Generator.

Generation of Spark Query
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Figure 4. SPARQL Query Generator

The following section highlights execution of few sample
SPRQL queries employing projection, selection and
rewriting rule (employing Filter variable). The generated
SPARQL queries are further executed by Twinkle, java tool
for executing SPARQL queries.Figure 5(a)-5(b) depict the
execution of SPARQL in Twinkle.

=) spark_query1
[*] save [ Run @ cancel
Base URI
Data URL

= [ S

PREFIX rdf: <hte -0rg/1989/02/22-x
ttp://xmlns.com/foaf/0.1/>SELE

PREFIX fo
WHERE {

?x foaf:title ?title .

title

International Research Journal of Computer Science and Information Systems (IRICSIS)
International Journal of Latest Trends in Engineering and Technology

International Journal of Computer Science and Software Engineering (ICSSE)
International Journal of Scientific Research in Computer Science, Engineering and Information Tech
International Journal of Computer Science and Information Security (DCSIS)
International Research Journal of Computer Science (IRJCS)

International Journal of Advanced Research in Computer Sciences

International Journal of Computer Trends and Technology ( DCTT )

Journal of Computer Science and Information Technology

International Journal of Computer Science and Information Technology (DCSIT)
International Research Journal of Computer Science (IRICS)

Research Journal of Computer and Information Technology Sciences

text table
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L2/ spark_query1
[®] save [ Run| @ cancel
Base URI
Data URL

[E=SETTR =<

file:/F:/semantic_project/Managementfoaf. rdf File...

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX foaf: <http://xmlns.cem/feaf/0.1/>SELECT Zticle
WHERE {

?x foaf:title ?title .

»

title

Journal of Studies (OMS)
International Journal of Business and Management Studies (DBMS.
International Research journal of Management Sociology and Humanities
International Journal of Business, Management and Allied Sciences (UBMAS)
Journal of Practice(DMP)
SSRG International Journal of Economics and Management Studies ( SSRG - DEMS
International Research Journal of Management Sciences(IRIMS)
I Journal of E (OME),
MERC Globals International Journal of Management (MERC Globals DM)
of Engineering and (IAEME)
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?x foaf :pissn ?pissn.
?x foaf:url 2url.
}

Query 3:The following query will find the pattern matching
using regular expressions for filtering research papers in
international journals.

text table

Figure 5(a)-5(b) Execution of SPARQL for Projection in
Twinklein Table Format for Resear ch Journalsin
Computer and Management.

Applying Projection

Query 1: Thefollowing query will find the subject, predicate
(properties) and object of the research journals.

PREFIX rdf:
<http://www.w3.0rg/1999/02/22-rdf -syntax-nst#>
PREFIX foaf: <http://xmIns.com/foaf/0.1/>
SELECT “%title
WHERE {

X foaf title itle .

FILTER regex(?title, "Ant").
}

PREFIX rdf:
<http://wvww.w3.0rg/1999/02/22-rdf -syntax-nst>
PREFIX foaf: <http://xmins.com/foaf/0.1/>
SELECT * WHERE {?s ?p 70}

Figure 6. depicts the execution of SPARQL in Twi nkle.i

< Tainkle AR Tosks

= )

Figure7. depictsthe execution of SPARQL in Twinkle
for pattern matching.

| £/ spark_query5 =SEEN X
[#] save [ Run @ cancel

Base URT

Data URL file:/F:/semantic_project/ Computerfoaf.rdf File...

PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-nsi>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>

SELECT ?title

WHERE {

2x foaf:title ?title .

FILTER regex(?title, "“Int").

H

Selected da fe D: yesearch Lot

Figure 6. Execution of SPARQL in Twinkle for
Generating RDF Triplet

Query 2:The following query will find the title, volume,
issue number, charges, UGC approved status, impact factor,
eissn, pissn and URL of the research papers in various
journals.

e fSe Query
‘Select Query Tosk- =lorke fitle
o et International Journal of Scientific Research in Computer Science, Engineering and Information Tech
T International Journal of Latest Trends in Engineering and Technology
- = LS |{International Research Journal of Computer Science (IRICS)
B 1nMemory Z International Research Journal of Computer Science and Information Systems (IRICSIS)
5 International Journal of Computer Trends and Technology ( I )
Paret 507 Fecd Aol International Research Journal of Computer Science (IRJCS)
v International Journal of Computer Science and Information Security (DCSIS)
5 International Journal of Computer Science and Information Technology (DCSIT)
St Feed G0r5) International Journal of Computer Science and Software Engineering (DCSSE)
B Ptk e International Journal of Advanced Research in Computer Scienced
= e ot oo s
el comfsof. eroes )
g
P revine. comySoet /0, Lisen SN : 2319378 -
e b comfoa. e 2
e, o, Lt somee
P, . st b et ]
e e comoafi0. st P text tzhle
Do, com o, s 0% 5697
e ol Lt ol ol of st
e comfot. Lo s am e
e comfot . erces
e, oo, e 5
e e o, Uioaciaces oot s g P 7.0
Do e comfoo . ek
ot thsraoroned v | £ spark_query5 —
e ; park_query. ESSAETE =
e e T = e [®] save = Run @ Cancel
ek, com oo, ey T el ez Lot
e o, Lmben - pemmach L Base URI
Data URL

file:/F:/semantic_project/Managementfoaf.rdf File...

PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-nsf>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>

SELECT 2title

WHERE {

?x foaf:title 2?title .

FILTER regex(?titls, "~Int").

)

title

International Research Journal of Management Sciences(IRIMS)
International Research journal of Management Sociclogy and Humanities
International Journal of Business, 1t and Allied Sciences (IBMAS)

PREFIX rdf:
<http://www.w3.0rg/1999/02/22-rdf -syntax-ns#>
PREFIX foaf: <http://xmIns.com/foaf/0.1/>

International Journal of Management Studies (IMS)

International Journal of Management Excellence (DME),

International Journal of Business and Management Studies (DBMS)
International Association of Engineering and Management Education (TAEME)

SELECT “title vol 7issue ?charges 2ugcapproved
Aimpactfactor 2eissn 2pissn 2url
WHERE {

2 foaf title 2itle .

2 foaf:vol val .

?x foaf:issue 7issue.

X foaf:charges ?charges.

X foaf:ugcapproved 2ugcapproved.

2 foaf:impactfactor Zimpactfactor.

X foaf:eissn ?eissn.

International Journal of Management Practice{DMP)

text table
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Figure 7. Execution of SPARQL in Twinkle for Pattern
Matching
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Query 4: The following query shows the method for
converting string to integer or for employing an expressionin
anumeric for finding research papersin variousjournalswith
charges less than 3000.

CONVERTING STRING TO INTEGER

PREFIX rdf:
<http://www.w3.0rg/1999/02/22-rdf -syntax-ns#>

PREFIX foaf: <http://xmlns.com/foaf/0.1/>

FINDING MAXIMUM CHARGE

PREFIX rdf:

<http://www.w3.0rg/1999/02/22-rdf -syntax-nst#>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>

PREFIX xsd: <http://www.w3.0rg/2001/X ML Schema#>
SELECT ?impactfactor

WHERE { ?x foaf:impactfactor Zimpactfactor }

ORDER BY DESC(xsd:integer(Zmpactfactor)) LIMIT 1

PREFIX xsd: <http://www.w3.0rg/2001/X ML Schematt>
SELECT ?charges
WHERE {

X foaf:charges ?charges .

Similarly, for finding research journals with lowest charges,
select the first item after sorting the charges in ascending
order.

FILTER(xsd:integer(?charges) < 2500) .
}

The execution of the query in Twinkleis shown in Figure 8.

| £/ spark_query6

= b

Base URI

Data URL file:/F:/semantic_project/Computerfoaf.rdf File...

BREFIX rdf: <http://www.w3.org/1899/02/22-rdf-syntax-ns#>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>

PREFIX xsd: <http://www.w3.org/2001/XMLSchemaf>

SELECT ?title ?charges

FINDING MINIMUM CHARGE

PREFIX rdf:

<http://www.w3.0rg/1999/02/22-rdf -syntax-nst#>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>

PREFIX xsd: <http://www.w3.0rg/2001/X M L Schema#t>
SELECT ?charges

WHERE { ?x foaf:charges ?charges }

ORDER BY ASC(xsd:integer(?charges)) LIMIT 1

WHERE {
?x foaf:title ?Pritle .
?x foaf:charges 2charges.

charges

FILTER (xsd:integer (Jcharges) < 2500} .
190
1200

title

International Journal of Computer Science and Informati...
International Journal of Scientific Research in Computer ...
Research Journal of Computer and Information Technal... | 1550

|[International Journal of Computer Trends and Technolo... | 2200

International Journal of Computer Science and Software...| 90
International Research Journal of Computer Science and...
Journal of Computer Science and Information Technology

International Journal of Advanced Research in Computer...| 2000
International Journal of Computer Science and Informati... | 0

=

=

text table

|22 spark_query6
[#] save > Run € Cancel
Base URI
Data URL

ERIEEC>

file:/F:/semantic_project/Managementfoaf. rdf File...

PREFIX rdf: <nttp://www.w3.org/19989/02/22-rdf-syntax-ns$>
PREFIX foaf: <http://zmlns.com/foaf/0.1/>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema$s
SELECT ?title ?charges
WHERE {
?x foaf:title ?ritle .
?x foaf:charges ?charges.
FILTER (xsd:integer (?charges) < 2500) .

title charges

International Research Journal of Management Sciences... | 0
International Research journal of Management Sociolog... | 0

International Journal of Management Excellence (IOME), 60
International Journal of Management Practice(DMP) 1]
International Journal of Business, Management and Allie... | 1800
SSRG International Journal of Economics and Managem... | 2200

MERC Globals International Journal of Management (ME... | 0
International Journal of Business and Management Studi... | 0

1. CONCLUSION AND SCOPE FOR FUTURE
WORK

The current research provides the first hand information for
dealing with unstructured heterogeneous data residing on
web with an emphasis to Twinkle, a Java tool for SPARQL
query execution on FOAF document. The research can be
extended further to retrieve the text from the images
employing OCR tools. Also, image scraper or web scraper
can be adopted for extracting large amounts of information
from the website which involves downloading several web
pages or the entire website which may include text from
pages or HTML or both HTML and images. Some of the best
web scraper tools are import.io, webhose.io, scrapehub,
parsehub, visualscraper, spinn3r etc.
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