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Abstract— With the tremendous rate of increase in Internet 

Information, the data processing requirements are evolving at a 

drastic rate, demanding more intelligence. This paper gives a 

brief overview on some tools which are currently contributing 

to this evolution. The Semantic Web is based on description 

logic. It provides a common framework that allows data to be 

shared and reused across application, enterprise, and 

community boundaries. Real-time Data Processing is processing 

that takes, or appears to take, place instantaneously upon data 

entry or receipt of command. The paper also discusses two 

applications of the given technologies, and the scope of these 

tools in Web Development. 
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I. INTRODUCTION 

he World Wide Web Consortium (W3C) has been 

campaigning to promote common data formats on the 

World Wide Web since its foundation. The introduction of 

Semantic Web was one huge step in the process. This is a 

vision of information that can be readily interpreted by 

machines. This was further aided by HTML5, which brought 

along semantic tags, and revolutionized the Internet, and 

introduced the concept of ―Web of Data‖ or ―Web 3.0‖.  

While many developments have happened in the past 4-5 

years, W3C stated that the simple idea of Semantic Web 

remains largely unrealized yet. 

The need for real-time processing emerged with the advent 

of Big Data. This need was met by frameworks like Apache 

Hadoop, and client side languages like Ajax. Real Time 

technologies further brought the wave of social networking 

sites and real time communication applications.  

This paper explores some of the common tools in the afore-

mentioned fields and also introduces some applications that 

use the two models in collaboration.   

 

II. .SPARQL 

SPARQL is a query language designed specifically to 

query RDF databases. 

RDF is a standard model for data interchange on the Web. 

It has features that facilitate data merging even if the 

underlying schemas differ, and it specifically supports the 

evolution of schemas over time without requiring all the data 

consumers to be changed[3]. Originally designed as a 

metadata data model, it now uses a variety of syntax 

notations and data serialization methods and is now also used 

in knowledge management applications [4]. 

SPARQL queries are sent from a client to a service known 

as a SPARQL end point using the HTTP protocol. The client 

- endpoint interaction is defined in a machine-friendly 

protocol that is not intended to be interpreted by humans, so 

use of SPARQL require s an interface that allows the user 

to enter the queries and to display the results in a meaningful 

way. As with traditional database languages such as SQL, 

those interfaces are commonly constructed so that the queries 

are constructed and launched through forms that do not 

require the human user to have any knowledge of RDF and 

SPARQL. 

A. Public SPARQL interfaces: 

1. DBpedia 

2. URIBurner 

 

SPARQL allows users to write queries against data that 

can loosely be called "key-value" data; more specifically, it 

is data that follows the RDF specification of the W3C. The 

entire database is thus a set of "subject-predicate-object" 

triples. The SPARQL specification is in the state of working 

draft (state at the end of 2006), but it is already implemented 

in some software packages and it seems that it will become 

the main RDF querying language for the semantic web[15]. 

The specification of protocol for a SPARQL web service is 

available as well - SPARQL then serves as a RDF data 

access protocol. 

III. OWL 

Web Ontology Language (OWL) is a declarative language 

for expressing ontologies. This means that it is used to 

describe a state of affairs in a domain of interest in a logical 

way. It is a knowledge representation language. Applications 

called "reasoners" can infer information about the state of 

affairs by assessing statements made using the language of 

an OWL ontology[5]. An OWL ontology can be considered 

an abstract model about knowledge in some domain, and is 

sometimes expressed in other modeling languages such as 

UML, a modeling language familiar to many programmers 

which shares with OWL notions of classes and relations 

between them. However, OWL was designed so that 

ontologies could be expressed as RDF graphs, with a default 

exchange serialization of RDF/XML. As an RDF 

serialization, OWL is a more expressive extension of RDF 

than of its precursor RDFS or generic RDF and uses classes 

and properties, and includes terms from RDFS and RDF. 

However, this increased expressivity comes at the expense of 

increased complexity. 

A. OWL Languages: 

 

1.  OWL DL 

 

2.  OWL Full 

T 
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3.  OWL Lite 

 

B. OWL Profiles: 

 

1.  OWL EL 

 

2. OWL QL 

 

3.  OWL RL 

 
 

IV. APACHE JENA FRAMEWORK 

It is the era of open source softwares. Jena is one such 

open source semantic web framework for Java. It provides an 

API to extract data from and write to RDF graphs. It is 

written for the programmer who is with RDF and who learns 

best by prototyping.  

Jena has object classes to represent graphs, resources, 

properties and literals. In Jena, a graph is called a Model 

interface. It has methods for reading and writing RDF files as 

XML. While RDF uses only the full URL’s, and not this 

shortened form, Jena provides ways of controlling the 

namespaces used on output with its prefix languages.  

Jena provides three operations for manipulating Models as 

a whole. These are union, intersection and difference. The 

union operation is one of the key operations, enabling data 

from disparate data sources to be merged. Thus this 

framework simplifies a highly complicated RDF schema, and 

handles it with its own functions, with much ease [9].  

With a rule-based inference engine to perform reasoning  

based on OWL and RDFS ontologies, and a variety of 

storage strategies to store RDF triples in memory or on disk, 

Jena entered incubation with the Apache in November 2010, 

and graduated as a top-level project in April, 2012.  

. 

V. REAL TIME PROCESSING : APACHE STORM 

Apache Storm is a free and open source distributed real-

time computation system [10]. Storm is the real-time 

processing counterpart of Hadoop (which is for batch 

processing). It is simple, can be used with any programming 

language, and reliably processes unbounded streams of data. 

It consumes streams of data and processes those streams in 

arbitrarily complex ways, partitioning the streams between 

each stage of the computation however needed.  

Storm integrates with any queuing system and any 

database system. Its spout abstraction makes it easy to 

integrate new queuing systems like Amazon Kinesis, Kestrel 

et al. 

Similarly, integrating Storm with any database system is 

easy. It handles the parallelization, partitioning, and retrying 

on failures when necessary.  

When programming on Storm, one manipulates and 

transforms streams of tuples which can contain objects of 

any type. Storm has three abstractions: spouts, bolts and 

topologies [2]. 

     A Spout reads from a queuing broker such as 

Kestrel, or generate its own stream or read from 

somewhere like Twitter streaming API. Spout 

implementations exist for most queuing systems. 

     A Bolt processes any number of input streams 

and produces any number of new output steams. 

This involves most of the logic operations such 

as functions, filters, talking to databases etc.  

      A topology is a network of spouts and bolts, with 

each edge in the network representing a bolt 

subscribing to the output stream of some other 

spout or bolt. They run indefinitely when 

deployed. 

 

Storm topologies are inherently parallel and run across a 

cluster of machines, thus enabling it to process very high 

throughputs of messages with very low latency. The key 

properties of Storm are [10]: 

1. Extremely Broad Set of Use Cases. 

2. Scalable to massive number of messages per 

second. 

3. Guarantees no data loss. 

4. Extremely robust. 

5. Fault-tolerant. 

6. Programming language agnostic. 

 

VI. APPLICATIONS 

 

A. Real Time Search Engine for Web of Things 

 

A Web of Things is a software infrastructure that allows 

the construction of applications involving sensor-

equipped real-world entities living in the Internet of 

Things. A key service for such an infrastructure is a 

search engine that exhibits a certain current state as 

perceived by sensors. Unlike web search engines, a real-

time search engine has to support searching for rapidly 

changing state information generated by the sensors [12]. 

There are two approaches to construct such a search 

engine:  

1. A push approach where the sensor output is 

proactively pushed to a search engine, such that it 

can resolve queries based on that data. 

2. A pull approach where only upon entering of query 

by the user, the search engine sends it to the sensors 

to pull the relevant data. 

Given the large number of sensors, the pull approach can 

be expected to generate a substantially smaller 

communication volume between sensors and search 

engine than the push approach. However, pulling all 

sensors upon each query would not scale.  

Thus a sensor-ranking approach was proposed which 

would compute the probability that a sensor produces the 

sought output at the time of the query by using indexed 

prediction models. Sensors are then pulled in decreasing 

order of probability until enough matches have been 

found, thus spending effort first where it counts. 

 

B. Real-Time Fire Monitoring Using Semantic Web 

 

The fire monitoring service implements a processing chain 

where raw satellite images are analyzed and hotspots (pixels 
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corresponding to regions possibly on fire) are detected. On a 

regular basis (5 or 15 minutes), satellite images arrive at the 

acquisition station and are stored as arrays. The arrays are 

processed with a series of SQL queries (using SPARQL or 

an extension) for cropping, georeferencing, and shapefiles 

describing the detected hotspots are generated for each 

acquisition. The products of this analysis are encoded in 

RDF, so they can be combined with auxiliary linked 

geospatial data. By comparing detected hotspots with 

auxiliary data, their accuracy can be determined [8].  

 

Thus, we have described two of the various possible 

applications of semantic web and real-time data processing. 

Other popular examples include social networking sites like 

Twitter and Facebook, traffic analytics, web streaming, etc.  

 

CONCLUSION 

In this paper, we have discussed, introduced and given an 

overview on different technologies that have already started 

taking over the internet. The Semantic Web or Web of 

Things is an expected and long-awaited evolution which is 

yet to happen completely. That, along with real-time 

processing is the future of Internet that the world will see in 

the coming years, especially in the field of social networking 

and media.  
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