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Abstract 
The Web has become the major medium for several communities to share their data and 

knowledge. To this end, it gives an optimal environment for knowledge networks. The web 

offers worldwide connectivity that is virtually instantaneous, and whose resources and 

documents can easily be indexed for easy searching. This has become especially important 

where today many thousands of communities already exist that connect across academia, 

hospitals and industry and so many other professional area. These communities also rely 

on several forms of knowledge assets, including publications, experimental data, domain-

specific vocabularies and policies and more. Web-based communities will be one of the 

earlier beneficiaries of the emerging Semantic Web. With the new standards and 

technologies of the Semantic Web, effective utilization of knowledge networks will expand 

very much, fostering new levels of innovation and knowledge. 
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1. Introduction 
 

Web search is a key technology and one of the important purposes of the Web, since it is 

the primary way to access and read the content on the Web. Current standard Web which 

is not supporting Semantic Web technology, search is essentially based on a combination 

of textual keyword search with an importance ranking of the documents depending on the 

link structure of the Web[1]. For this reason, it has many limitations, unwanted results, 

irrelevant results are coming in abundance. There are number of research activities 

towards more intelligent forms of searching and refinement of current searching 

technology on the Web, called Semantic search on the Web, or also Semantic Web search. 

The Web has become the major medium for several communities to share their data and 

knowledge. To this end, it gives an optimal environment for knowledge networks. The 

web offers worldwide connectivity that is virtually instantaneous, and whose resources 

and documents can easily be indexed for easy searching. This has become especially 

important where today many thousands of communities already exist that connect across 

academia, hospitals and industry and so many other professional areas. These communities 
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also rely on several forms of knowledge assets, including publications, experimental data, 

domain-specific vocabularies and policies and more. Web-based communities will be one 

of the earlier beneficiaries of the emerging Semantic Web. With the new standards and 

technologies of the Semantic Web, effective utilization of knowledge networks will 

expand very much, fostering new levels of innovation and knowledge. With the 

outstanding development of information offered to end users through the Web, search 

engines approaches to play a major role. However, because of their common-purpose 

approach, it is always less unrelated that obtained result domain provide a group of useless 

pages. Conventional or traditional Information retrieval system is lack a uniform semantic 

description for information, so it is difficult for users to find more relevant information 

and to realize the semantic share in information resource. There are a lot of challenging 

tasks for information retrieve, such as how to managed resource to have a machine 

understandable meaning so as to find what users really need and how to realize the 

semantic searching by means of the domain knowledge. The retrieval system is intelligent, 

which can not only improve the recall rate and precision rate, but also allows users to 

search information like natural language as user want, so it provides more suitable and 

more perfect search service for users[2].  

 

2.1 Precision and Recall Measure 
 

After concluding a search the bothersome question in every searcher's mind is: "Whether I 

found the most relevant material/information or am I missing important 

items/information?" In addition every searcher expect they don't retrieve "to much junk". 

Unfortunately getting "everything" while avoiding "junk" is difficult task by using any 

search engine, if not impossible, to accomplish. However, it is possible to measure how 

well a search performed with respect to the two parameters (Precision and Recall). 

 

 

       

 

                          

 

 

 

 

 

 

                                 Figure- 1       Figure- 2 

 

 

Precision and recall are the basic measures used in evaluating search strategies. As shown 

in the Figure-1 and Figure 2, these measures assume:  

There is a set of records in the database which is relevant to the search topic/criteria. 

Records are assumed to be either relevant or irrelevant (these measures do not allow for 

degrees of relevancy). The actual retrieval set may not perfectly match the set of relevant 

records.   
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                                                     Figure- 3 

 

RECALL is the ratio of the number of relevant records retrieved to the total number of 

relevant records in the database. It is usually expressed as a percentage. 

 

 
 

Figure- 4 

 

PRECISION is the ratio of the number of relevant records retrieved to the total number of 

irrelevant and relevant records retrieved. It is usually expressed as a percentage. 

 

RECALL AND PRECISION ARE INVERSELY RELATED: 

                                                                         

 
 

                      Figure-5     Figure- 6 

 

In the graph above (Figure 6), the two lines may represent the performance of different 

search systems. While the exact slope of the curve may vary between systems, the general 

inverse relationship between recall and precision remains. There is converse relationship 

between precision and recall. Much of this relationship has to do with language. If the goal 

of a search is complete retrieval, then the searcher must include synonyms, related terms, 

broad or general terms, etc. for each concept. They may decide to combine terms using 

Boolean rather than proximity operators. In addition, some secondary concepts may be 
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absent. As a result of these decisions, precision will affect, because synonyms may not be 

exact synonyms the probability of retrieving irrelevant material increases. Broader terms 

may result in the retrieval of material which does not discuss the narrower search topic. 

Using Boolean operators rather than proximity operators may increase the probability that 

the terms won't be in context. The objective is to get high recall, if the searcher doesn't use 

these techniques they won't achieve high recall. There are some other lacuna with 

Precision and Recall. Records must be either relevant or irrelevant when calculating 

precision and recall. Obviously records can exist which are slightly relevant or somewhat 

irrelevant. Others may be very relevant and others completely irrelevant. This problem is 

complicated by individual perception: what is relevant for one person may not be relevant 

to another person. Measuring recall is difficult because it is often difficult to know how 

many relevant records exist in a database. Often recall is estimated by identifying a pool of 

relevant records and then determining what proportion of the pool the search retrieved. 

Precision and Recall are useful measures in spite of their limitations. As conceptual ideas, 

recall and precision are invaluable to the experienced searcher. There are a no. of search 

techniques which may be used to affect the level recall and precision. A good searcher 

must be adept at using them. 

 

2.2 Intelligent information retrieval framework:  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7- Precision and Recall 

 

Precision= │Retrieve∩Relative│ 

                         │Retrieve│ 

 

Recall= │Retrieve∩Relative│ 

                         │Relative│ 

 

 

Introduction of Intelligent Information Retrieval P (Precision) and R (Recall) are usually 

used to measure the performance of the retrieval algorithms, and their relations shows as 

Fig 7.Precision P describes the proportion of the valid information in the search results, 

which reflects the usefulness for users Recall R describes the ratio relation of useful 

Retrieve Relative 
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information to all information in the search results which meet users’ need, and on the 

other hand reflects the omission of useful information [3]. The objective of information 

retrieval algorithm is not only to obtain a higher precision rate but also a better recall rate, 

but the conventional information retrieval algorithm is often difficult to achieve balance 

between them. In order to ensure a high recall rate in the retrieval process, most of search 

engines like Google adopt full-text search technology, which will add objects to the final 

search result set once the search words are contained, but since the retrieval process is for 

the entire World Wide Web, it will lead to tens of thousands search results. Since 

conventional information retrieval algorithms return a large number of unrelated semantic 

search results, in fact it damages the Information Retrieval precision P. In addition the 

widely available synonyms in natural language and openness of the World Wide Web 

leads to the phenomenon that the same resource object may have a variety of expressions, 

whereas conventional information retrieval performance in the retrieval process depends 

over-reliance on the query the user raises and turns a blind eye of "shaped synonymous" 

information, which leads to the recall rate(R) performance lower. Therefore, in order to 

alleviate the crisis of the "rich data poor information" and make better use of information 

resources in the World Wide Web, a new intelligent information retrieval technology 

should be researched. In the information retrieval algorithms, intelligent Information 

Retrieval is a typical application of Semantic Web in the field of information retrieval, 

introduces the process of Semantic information for resource objects, and improves 

precision rate, recall rate and performance of information retrieval systems. The biggest 

difference between semantic retrieval and conventional information retrieval is the process 

of original information; The indexing information of conventional information retrieval is 

just a description of the contents of the original document, which can not reflect the role 

and status of document in the field and through which other related document information 

cannot learned; But in the intelligent information retrieval system the meta-data of 

documents is organized and arranged on the structure of domain ontology, and it not only 

reflects the internal information of the document, but also reflects the relationship between 

the document and other documents. 

 

3. Web Caching: 
 

Cache memory is memory that is stored very close to the CPU, Now on the same chip as 

the CPU, to allow fast data access. Similarly, a disk cache is memory that is used to store 

frequently accessed disk pages for fast access. Web caching is the storage of Web objects 

near the user to allow fast access, thus improving the user experience of the Web surfer. 

Examples of some Web objects are Web pages (the HTML itself), images in Web pages, 

etc. 
 

Web objects can be cached locally on the user’s computer or on a server on the Web. 

There are several types of caches for Web objects: 
 

1. Browser cache- Browsers’ cache Web objects on the user’s machine. A browser first 

looks for objects in its cache before requesting them from the website. Caching 

frequently used Web objects speeds up Web surfing. For example, I often use 

google.com and yahoo.com. If their logos and navigation bars are stored in my 

browser’s cache, then the browser will pick them up from the cache and will not have 

to get them from the respective websites. Getting the objects from the cache is much 

faster than getting them from the websites. The Netscape browser uses both a memory 

cache and a disk cache, whose sizes on the computer are set to approx 1 MB and 7.5 

MB, respectively. Microsoft’s browser, the Internet Explorer, is set to use a disk cache 
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of approx 63 MB on the computer (there is no mention of a memory cache). A memory 

cache is faster than a disk cache, and the Netscape browser uses the two to form a small 

cache hierarchy. 
 

2. Proxy cache- A proxy cache is installed near the Web users, say within an enterprise. 

Users in the enterprise are told to configure their browsers to use the proxy. Requests 

for objects from a website are intercepted and handled by the proxy cache. If they are 

not in the cache, the proxy gets them from another cache or from the website itself.  
 

3. Transparent proxy cache- Using a “normal” proxy cache requires configuring the 

browser appropriately. A “transparent” proxy cache, on the other hand, intercepts 

browser Web requests without the browser being aware of the interception. Transparent 

proxies are placed at “gateways” so that all Web requests automatically go through the 

proxy. An example of a gateway is the server through which all enterprise Web traffic 

is funnelled out to the Internet and back in.  
 

4. Reverse (inverse) proxy cache- To reduce the load on a website, a proxy cache, called 

the “reverse” proxy, is placed in front of the website server(s). 
 

The reverse proxy intercepts browser’s requests to the websites. If the reverse proxy does 

not have the requested Web object, it gets the object from another cache or from the 

website itself.  
 

Advantages of Web Caching: 

(i) Faster delivery of Web objects to the end user. 

(ii) Reduces bandwidth needs and cost. It benefits the user, the service provider and the 

website owner.   

(iii) Reduces load on the website servers.  

 

The Mechanics of Web Caching:  

Suppose that a user’s browser needs an image for a Web page. The browser is caching, all 

its requests are funnelled through a transparent proxy cache, and the website has a reverse 

proxy cache sitting in front of it: 
 

1. The browser checks to see if the image is cached locally. If yes and the image is not 

stale, the browser uses the image from its cache. Otherwise, the browser sends the 

request for the image to the website. Since there is a transparent proxy cache, the 

request will be intercepted by the proxy cache.  
 

2. The transparent proxy cache checks to see if it has the image. If yes, and the image is 

not stale, the proxy cache sends the image to the browser, which in addition to using 

caches it. Otherwise, the proxy cache sends the request for the image to the website 

where it is intercepted by the reverse proxy cache. When the transparent proxy cache 

gets the image, it sends it to the browser and also caches it.  
 

3. The reverse proxy cache checks to see if it has the image. If yes and the object is not 

stale, the reverse proxy cache sends the image to the requesting transparent proxy 

cache. Otherwise, the reverse proxy cache gets the image from the website, sends it to 

the requesting proxy cache, and caches the image. 
 

Note that in each case, if the cache size is exceeded, the cache will have to throw out one 

or more cached objects so as to cache a new object. Typically the objects discarded are the 

ones that are used infrequently or ones that have not been used for a long time. 

 

4. Semantic Web Application in Search Engine: 
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(a) Existing System: 

The usual web search engines constantly provides less unrelated result sets with a group of 

worthless pages, however, it is not exceptional that still the most well-known search 

engines return result sets comprises many pages that are absolutely worthless for the user, 

this is mostly because of the fact that the especially fundamental relevance criterions 

underlying their information retrieval strategies focus on the existence of query keywords 

within the returned pages. 

 

Disadvantage: 

(i)   Without any semantic association to provide precise result. 

(ii)  Query only concentrates on a single search engine. 

(iii) The majority of available search engines present poor support to accessing the web     

results. 

(iv) No analysis of stopping keywords from the user query. 

(v) It will not provide appropriate or accurate result. 

(vi) Number of iterations is very high. 

 

(b) Proposed system: 

The above mentioned disadvantages can be solved by Semantic Web technique at the 

architecture level. In Fig-8 the crawler application gathers annotated Web pages from the 

Semantic Web together with RDF (Resource Description Framework) metadata and 

originating OWL (Web Ontology Language) ontology. RDF metadata are interpreted by 

the OWL parser and accumulated in the knowledge database. A graphics user interface 

permits for the definition of a query, which is passed on to the relation-based search logic. 

The ordered end result set created by this latter module is lastly shown to the user. 

 

 

 
 

                                Figure -8 Semantic Web infrastructure 

 

5. Conclusion 
Web caching is the temporary storage of web files, which helps in the quick retrieval of 

information with the support of proxy servers. The user need not to retrieve each and 

every repeated data in repeated time because data is already in cache so, with the help of 

web caching retrieval time is much reduced. With the huge increase in the use of the web 

search engines, there is a need for the improvement in accuracy of related results and 

response time. 
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