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ABSTRACT 
Information retrieval technology has been central to the success of the Web. For semantic web documents or 

annotations to have an impact, they will have to be compatible with Web based indexing and retrieval technology. 

We discuss some of the underlying problems and issues central to extending information retrieval systems to handle 

annotations in semantic web languages There is need to organize that data in formal manner so that user can easily 

exploit them. To retrieve information from documents, we have many Information Retrieval techniques. Current 

Information Retrieval (IR) techniques are not so advanced that they can be able to exploit semantic knowledge 

within documents and give precise result. IR technology is major factor responsible for handling annotations in 

Semantic Web (SW) languages. Knowledgeable representation languages are used for retrieving information. 
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1. INTRODUCTION 
We view the future web as combination of text documents as well as Semantic markup. Semantic Web (SW) uses 

Semantic Web documents (SWD’s) that must be combined with Web based Indexing. Current IR techniques are not 

so intelligent that they are able to produce Semantic relations between documents. Extracting information manually 

with the help of XML and string matching techniques like Rabin Karp matcher has not proven successful. To use 

these techniques normal user has to be aware of all these tools. Information retrieval technology has been central to 

the success of the Web. Web based indexing and search systems such as Google and Yahoo have profoundly 

changed the way we access information. For the semantic web technologies [2][3] to have an impact, they will have 

to be compatible with Web search engines and information retrieval technology in general. We discuss several 

approaches to using information retrieval systems with both semantic web documents and with text documents that 

have semantic web annotations. 

So, keeping this in mind we have moved to concept of Ontology in Semantic Web.  

 

2. SEMANTIC WEB 
In spite of many efforts by researchers and developers, Semantic Web has remained a future concept or technology. 

It is not practiced presently.  

 

There are few reasons for this which is listed below: 

(a) Complete Semantic Web has not been developed yet and the parts that have been developed are so poor that they 

can’t be used in real world. 

(b) No optimal software or hardware is provided. 

“SW is not technology, it is philosophy” [1]. “The Semantic Web is a mesh of information linked up in 

such a way as to be easily process able by machines, on a global scale.” 

“The Semantic Web approach develops languages for expressing information in a machine process able form. “ 

These two sentences define the essence of the SW: 
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Its information in machine process able form; however in the same time first one defines SW as a global scale 

information mesh and the second sentence defines it as Framework for expressing information. 

2.1 WHY WE SHOULD USE SW? 
We use Web as a global database first of all for search. Today’s search engines cannot search more precise that they 

do it now. May be the main reason is that the structure and size of current Web do not allow to make search more 

precise and efficient. The second reason cannot be eliminated: Web contains now a huge number of documents and 

this number has a strong tendency to double each one or two years. The structure of documents and Web itself 

.probably, can be changed in “a better – machine process able way” 

 

2.2 SEMANTIC WEB ARCHITECTURE 
Architecture consists of following parts: 

URI and UNICODE: - The Semantic Web is generally built on syntaxes which use URIs to represent data, usually in 

triples based structures: i.e. many triples of URI data that can be held in databases, or interchanged on the World 

Wide Web using a set of particular syntaxes developed especially for the task. These syntaxes are called "Resource 

Description Framework" syntaxes. Unicode allows supporting the international text style standard 

 RDF and rdfschema: - RDF is Resource Description Framework. It processes metadata. It provides 

interoperation to work together between applications that exchange machine understandable information on 

web. 

o Rdfschema: - It is RDF vocabulary description language and represents relationship between groups of 

resources. There is RDF model designed for representing properties and their values. 

 Ontology: - Ontology is abbreviated as FESC which means Formal, Explicit, specification of shared 

conceptualization. [4]. 

 

Formal specifies that it should be machine understandable. Explicit defines the type of constraints used in model. 

Shared defines that ontology is not for individual, it is for group. Conceptualization means model of some 

phenomenon that identifies relevant concept of that phenomenon. 

 

 Inference: - It is defined as producing new data from existing one or to reach some conclusion. E.g.:  Adios is a 

French word which is replaced by Good bye that is understandable by user. 

 

 
[5]Figure1:“SW Architecture” 

 

3. INFORMATION RETRIEVAL (IR) 
Information retrieval is the activity of obtaining information resources relevant to an information need from a 

collection of information resources. Searches can be based on metadata or on full-text (or other content-based) 

indexing. 

Inference

Ontology

RDF & rdfs
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Automated information retrieval systems are used to reduce what has been called “Information Overload”. Many 

universities and public libraries use IR systems to provide access to books, journals and other documents. Web 

search engines are the most visible IR applications. 

 

3.1 PROCESS OF IR 
A schematic description of a usual IR process is shown on Fig. 4. Background knowledge stored in the form of 

ontologies can be used at practically every step of the process. For performance reasons, however, it does not seem 

to be feasible to use background information in the similarity measure used during matching and ranking, as it 

would be prohibitively expensive. Although, e.g., case-based reasoning systems apply domain-specific heuristics in 

their similarity measure [6], they operate on document collections which contain only several hundreds or thousands 

cases. We rather believe that it is possible to extend the query (and/or the document representation) syntactically 

based on the information stored in ontologies so that a simple, syntax-based similarity measure will yield 

semantically correct results. 

 
Figure2: “IR Process” 

 

4.  HIR (Hybrid Information Retrieval) 
Semantic Web with all its features like semantic markups and ontologies allows to use additional search techniques. 

However, In the same time the standard IR approaches are still useful for making differences “semantically similar” 

(similarity only by additional features) to the query documents. SW IR system can use so called Hybrid 

Informational Retrieval. (HIR) 

 

4.1 COMPONENTS OF HIR 
Standard Text IR Semantic IR 

It contains Vector Space Model, Indexing and 

Markup similarity 

It contains Inference, Ontology mapping, Markup 

relations. 

 

Table1: “Components of HIR” 

 
Markup/text relationship (statistics of occurring the pair markup/term in data collection) allows in the first step to 

convert the query, which is usually posted as simple text string into semantic (markup) form. Tags (markups) are 

associated with query term, if tag/term frequency exceeds some threshold. 
Markup Similarity: - It allows ranking results together with text documents. Markup similarity allows ranking the 

result together with text term similarity. Query after it was processed in semantic form has nondeterministic form 

(with one text-term can be associated more than one markup).  In this case query can be evaluated in two ways. 

• The first one is essentially SW method: the structure of the query is sifted using ontology and the most relevant to 

the query concept is used to reduce search space. 

• The second approach includes markup component in the ranking function. In this case similarity between query 

markup and concept taken from data collection has numerical equivalent. 
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5. PROTOTYPE SYSTEMS 
After using several approaches for retrieving information from documents, three prototypes system has been 

developed make use of knowledgeable representation languages for solving queries. They are OWLIR, 

SWANGLER and SWOOGLE. We will discuss one by one in detail. 

 

5.1 OWLIR 
OWLIR is an example of the Semantic Web IR system. It is an implemented system for retrieval of documents that 

contain both free text and semantic markup. OWLIR is only a framework, which was designed to work with almost 

any local information retrieval system. OWLIR (Ontology Web Language and Information Retrieval) focuses on 

addressing three scenarios that involve semantically marked up web pages and text documents 

 IR: - gathering information about documents for query. 

 Q & A: - Ask simple questions and answers. 

 Complex Q & A 

OWLIR works with two retrieval engines- HAIRCUT and WONDIR. 

HAIRCUT: - It is abbreviated as Hopkins Automated Information Retrieval for Combining Unstructured Text. It is 

used for specifying required query terms. It is language modeling approach to find similarity between documents. 

WONDIR: - It is abbreviated as Word Or N-gram based Dynamic Information Retrieval Engine. It is written in 

Java. It provides basic indexing, retrieval and storage facilities for documents. 

5.1.1 OWLIR ARCHITECTURE 

(a) IE (Information Extraction):- OWLIR is not only a semantic web retrieval system. Unfortunately, SW is only 

under construction now and the problem of marking the documents in a data collection (to make them really SW’s 

documents) can be solved either by human correcting (which requires much time and resources) or by using 

information extraction tools. OWLIR uses Aero Text system for text extraction of key phrases and elements from 

free text documents. Document structure analysis supports exploitation of tables, lists, and other elements and 

complex event extraction to provide more effective analysis. Aero Text is used together with Event ontology and 

outputs the result into a corresponding RDF triple model that utilizes the DAML+OIL syntax 

(b) Inference Engine: - OWLIR uses the metadata information added during the text extraction process to infer 

additional semantic relations. The inference engine exploits two information sources for deriving an answer: Event 

Ontology and the facts in the knowledge base. DAMLJessKB facilitates reading DAML+OIL pages, interpreting the 

information as per the DAML+OIL language, and allowing the user to reason over that information. DAMLJessKB 

is an inference system included into OWLIR. It provides basic facts and rules that facilitate drawing inferences on 

relationships such as Subclasses and Sub properties. 

5.2 SWANGLER 
Currently the semantic web, in the form of RDF and 

OWL documents, is essentially a web universe parallel to the web of HTML documents. There is as yet no standard 

way for HTML (even XHTML) documents to embed RDF and OWL markup or to reference them in a standard way 

that carries meaning. Semantic web documents reference one another as well as HTML documents in meaningful 

ways. 

Some Internet search engines, such as Google, do in fact discover and index RDF documents. There are several 

problems with the current situation that stem from the fact that systems like Google treat semantic web documents 

(SWDs) as simple text files. One simple problem is that the XML namespace mechanism is opaque to these engines. 

A second problem is that the tokenization rules are designed for natural languages and do not always work well with 

XML documents. Finally, we would like to take advantage of the semantic nature of the markup. 

Swangling technique has been applied to SWDs to enrich them with additional RDF statements that add terms as 

additional properties of the documents. 

 

5.3 SWOOGLE 

SWOOGLE [6] has been designed to facilitate the development of Semantic Web. With the help of Swoogle, we can 

AEQ RDF and OWL documents. 

AEQ means Access, Explore and Querying. Swoogle is crawler based indexing and retrieval system for Semantic 

Web. It extracts metadata for each discovered document and gives relationships between documents. Documents are 

indexed by IR system which use either character N-gram as keyword to find relevant documents. 
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Figure3: “Swoogle window” 

 

 

Swoogle as a prototype internet indexing and retrieval engine for semantic web documents encoded in RDF and 

OWL. The system is intended to support human users as well as software agents and services. Human users are 

expected to be semantic web researchers and developers who are interested in accessing, exploring and querying a 

collection of metadata for a collection of RDF documents automatically discovered on the web. Software APIs will 

support programs that need to find SWDs matching certain descriptions, e.g., those containing certain terms, similar 

to other SWDs, using certain classes or properties, etc. 

 

 

5.3.1 SWOOGLE ARCHITECTURE 
Four components include in its architecture. They are as follows: 

(a) SWD’s discovery 

(b) Metadata creation 

(c) Analysis of data 

(d) Interface 

All four components work independently and interact with each other through database. 

 SWD’s discovery: - It discovers Semantic Web Documents and keeps up to data information about objects. 

 Metadata creation: - It gives SWD cache and generates metadata at both semantic and syntactic level. 

 Data Analysis: - It uses cache SWD’s and metadata to produce analysis with the help of IR analyzer and 

SWD analyzer. 

 Interface: - It provides data services to SW community. 
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Figure4: “Swoogle Architecture” 

 

 

6. CONCLUSION 
The Semantic Web will contain two kinds of documents. Some will be conventional text documents enriched by 

annotations that provide metadata as well as machine interpretable statements capturing some of the meaning of the 

documents’ content. Information retrieval over collections of these documents offers new challenges and new 

opportunities. Here, presented framework for integrating search that supports Inference engine. We can use 

Swangling technique to enrich SWD’s to text documents.  

While many challenges must be resolved to bring this vision to fruition, the benefits of pursuing it are clear. The 

Semantic Web is also likely to contain documents whose content is entirely encoded in an RDF based markup 

language such as OWL. We can use the swangling technique to enrich these documents to terms that capture some 

of their meaning in a form that can be indexed by conventional search engines. Finally, there is also a role for 

specialized search engines that are designed to work over collections of RDF documents. 
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