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Abstract

A Search engine usually refers to a web search engine, which searches for
information on the public web. This research will show the comparison in
terms of technology and results, as seen in different search engines. There are
many different search engines in the net arena now, but the most popular three
search engines are taken here, viz. Google, Yahoo and Bing. Google search
engine, which is one of the prominent one, has been successful owing to its
concepts of Link popularity and Page Link. Yahoo’s search engine is based on
the combine technology of its acquisitions and provided a service that gave
pre-eminence to the web search engine. Bing, formerly known as Window
Live search was launched in June 2009 and is based on Semantic Technology
from Power set. To accomplish our goal, we have done literature survey for
the different search engine technologies. Also, search queries pertaining to a
particular domain were analyzed using the above mentioned search engines
which forms the practical part of the research paper. Our study shows that the
algorithms used by different search engines are strikingly different, which is
the reason why the same mathematical and textual queries produced
completely different search results, out of which Google is using a completely
unique search engine architecture for gathering web pages, indexing them, and
performing search queries over them.

Keywords: Google search engine, Semantic Technology, Page Ranking,
Arithmetic Comparison, Link Popularity.
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Introduction

Search engines are programs that search for specific keywords and returns a list of the
documents where the keywords were found in the internet. The term Search Engine
[2] refers to the process of searching files using the key words specified. The key
words found are returned and collated into the user information. A search engine is
really a general class of programs; however, the term is often used to specifically
describe systems like Google, Bing and Yahoo! Search that enable users to search for
documents on the World Wide Web. Typically, Web search engines work by sending
out a spider to fetch as many documents as possible. Another program, called an
indexer, then reads these documents and creates an index based on the words
contained in each document. Each search engine uses a proprietary algorithm to create
its indices such that, ideally, only meaningful results are returned for each query. [1]
Search engines are the key to finding specific information on the vast expanse of the
World Wide Web. Without sophisticated search engines, it would be virtually
impossible to locate anything on the Web without knowing a specific URL. When
people use the term search engine in relation to the Web, they are usually referring to
the actual search forms that search through databases of HTML documents, initially
gathered by a robot.

Search Engines are of four types [3]. They are
a) Crawler based search engines.
b) Human powered directories.
c) Hybrid search engines.
d) Meta search engines.

They are further classified based on -that are powered by robots (called crawlers;
ants or spiders) and those that are powered by human submissions too. There is
another variant which is a hybrid of the above two.

Crawler-based search engines use automated software agents (called crawlers)
that visit a website, read the information on the actual site, read the site's meta tags
and also follow the links that the site connects to performing indexing on all linked
Web sites as well [3]. The crawler returns all that information back to a central
depository, where the data is indexed. The crawler will periodically return to the sites
to check for any information that has changed. The frequency with which this happens
is determined by the administrators of the search engine.

Human-powered search engines rely on humans to submit information that is
subsequently indexed and catalogued. Only information that is submitted is put into
the index. In both cases, when you query a search engine to locate information,
actually searching through the index that the search engine has created —you are not
actually searching the Web. These indices are giant databases of information that is
collected and stored and subsequently searched. This explains why sometimes a
search on a commercial search engine, such as Yahoo! or Google, will return results
that are, in fact, dead links. Since the search results are based on the index, if the
index hasn't been updated since a Web page became invalid the search engine treats
the page as still an active link even though it no longer is. It will remain that way until
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the index is updated.

So why the same search on different search engines produce different results? Part
of the answer to that question is because not all indices are going to be exactly the
same. It depends on what the spiders find or what the humans submitted. But more
important, not every search engine uses the same algorithm to search through the
indices. The algorithm is what the search engines use to determine the relevance of
the information in the index to what the user is searching for.

Review Stage
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Figure 1

In 1998, two Stanford University students, Larry Page and Sergey Brin, created
Google, an Internet search engine. Their success was laid in the fact that they could
quickly and efficiently deliver relevant search results to its users. Google was a well-
developed system that could show immediate results, based on the top queries of its
unique “page-rank” system [4] [5]. The page-rank system could easily read
documents on the Internet, reporting back the page’s individual performances within
certain criteria. Google’s page-rank system is a mathematical equation that brings
together and defines three main areas of interest: content, backlinks, and outbound
links, with the ultimate idea of determining a website’s “page-rank,” enabling the
website to be pigeonholed into a ranking against all the millions of Internet sites in the
world. The content that Google looks at, can be described as any words, information,
or photos that are placed on a website to create a general topic. That is, simply put: all
information included on any given site. The content then goes on to provide a base
from which “keywords” can be pulled. Keywords are the most specific words derived
from the real purpose or content of your website. Keywords contain the composite
meaning or definition of what your website is really all about. Back-links are fairly
simple; they are defined as any links pointing to your website from another website.
They are called back-links because they simply go back to where they came from.
The root of these links is from the original name of Google: Backrub—which literally
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meant that if you rubbed my back, I’ll rub yours! In essence, Google was trying to
determine who was an expert in any given field by who was confirming, from other
places, that the website was really an expert on the subject. Finally, Google likes to
see that you are pointing to another site, or giving away back-links. Google believes
that if your website is not an expert in a subject, then you might point people to the
website that is an expert. The easier way to look at it is that your site is recommending
someone else as a source of more important information. If you look beyond what
Google technically achieves with its search engine, it has molded itself as a strong
company to follow in the marketplace.

Yahoo Search Engine
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Figure: 2

Yahoo! Search is a web search directory, owned by Yahoo! Inc. and as of
December 2009, was the 2nd largest search directory on the web by query volume, at
6.42%, after its competitor Google at 85.35%. Yahoo! is so difficult to gauge is
because they haven’t really built a search engine from the ground up like Google or
MSN. Of course the Yahoo! search you see is unique unto itself, however Yahoo! has
built its search on the backs of other technologies they had purchased in previous
years. It was around 2002 when Yahoo! purchased search service Inktomi. Yahoo!
had received their search results either from Inktomi or more recently Google. In fact,
until the time they purchased Inktomi, there was speculation that Yahoo! would buy
Google. It was just a few months after this that Overture (a pay-per-click advertising
company) purchased Altavista — one of the first and strongest search engines out
there. Then, just a few weeks after that Overture purchased Alltheweb.com from
FAST.

In October 2007, Yahoo! Search was updated with a more modern appearance in
line with the redesigned Yahoo! home page. In addition, Search Assist was added;
which provides real-time query suggestions and related concepts as they are typed. In
July 2008, Yahoo! Search announced the introduction of a new service called "Build
Your Own Search Service,” or BOSS. This service opens the door for developers to
use Yahoo!'s system for indexing information and images and create their own custom
search engine. In July 2009, Yahoo! signed a deal with Microsoft, the result of which
was that Yahoo! Search would be powered by Bing. This is now in effect.
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Bing Search Engine
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Figure: 3

Microsoft refers to Bing as a "decision engine.” With nearly 240 million Web sites
on the Internet as of July 2009, you can imagine how vital an effective search method
can be to the success of any search engine.

What's the difference between a search engine and a decision engine? Perhaps it's
philosophical. According to Microsoft, Bing is designed to minimize the amount of
junk you get when you perform a search and to help simplify tasks so that you can
make the most informed decision. Bing focuses on four target areas: shopping, travel,
local and health. Its stated underlying goal is to simplify search. It starts with Bing's
homepage, which displays a search box in the middle of a colorful image and a row of
clear links on the left of the page that bring up results for video, news, shopping,
images, travel or maps. Once you begin your search, Bing has an Autosuggest feature
that recommends words based on the first few letters you type, and then lists them for
you to choose if one should meet your match. Best Match is similar to Autosuggest --
it offers you what Bing believes is the most suitable match. In October 2011, Bing
announced that it is working on new back-end search infrastructure, with the goal of
delivering faster and more relevant search results for users. Known as “Tiger,” the
new index-serving technology has been incorporated into Bing.
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In the final stage we are doing the different comparison between the Google,
yahoo and Bing search engines.

Arithmetic Result Comparison

Table: 1

Search Criteria Google Yahoosearch| Bing

2+2= found (4) found (4) no result
(2+2)/4= found (1) found (1) no result
Cos 30 degrees= [found 0.866025404|no result no result
square root of 4 =ffound (2) no result no result
Cube root of 12= [found (2.28942)  |no result no result
log of 10 = found (1) no result no result
sin60 degrees = [found (0.86602)  |no result no result

Here we analyzed the arithmetic results of some search criteria giving some pre-
defined parameters. The results were given at the same time in the different search
engine portals Google, Yahoo and Bing. Google and Yahoo-search gave results for
simple arithmetic calculations correctly where as Bing didn’t give any. Bracketed and
complex calculations also yielded results in Google and Yahoo, but not in Bing.

Logarithmic and trigonometric queries were answered well in Google, but not in
yahoo and Bing. Google in short, excelled in simple, complex and trigonometric/log
mathematical queries in comparison to other search engines.

Time and Search Result Comparison (as on 12/04/2012)

Table: 2

Search criteria (earth)] Google [Yahoosearch Bing
No. of Search Result |1,440,000,000/878,000,000 (867,000,000
Time taken for Search |0.26 Seconds |0.63 Seconds |0.47 Seconds

For time based comparision of query results, a common search criteria was given
to all the search engines , viz., google, yahoo and bing portal. “Earth” was the query
that was given to the engines and the time taken was taken and tabulted as above.
Along with that, the number of search queries that resulted was also taken. The results
were also in favor of google search engine which gave almost twice the speed than the
average of speed given by yahoo and bing. Also the number of search queries that
were obtained by google was also almost 16% more than that was obtained by the
average obtained by yahoo and bing.
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Page ranking comparision (as on 12/04/2012)
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Here the page ranking comparision of Yahoo and Msn/Bing was conducted using
Thumbshots ranking method and here the ranking was almost comparitive. The query
“Earth” gave almost exact query ranking, which reflects the fact that the search engine
algorithm used by the two portals are the same. Where as, when we compared page
ranking of Google and Yahoo, using Thumbshots, the results were 100% non-
matching. This will be infer the fact that Google is using a totally different search
engine algorithm when compared to the other two.

Conclusion
This research sheds light on the comparative analysis of different search engine
technologies and their subsequent query results. Google search engine uses the
concepts of Link popularity and Page Link where as Yahoo’s search engine is based
on the combined technology of its acquisitions and provided a service that gave pre-
eminence. Bing is based on Semantic Technology in terms of its algorithmic search.
In this paper we have done comparisons and the results were analyzed to find the
most effective query processing in terms of mathematical, time and page-ranking
parameters-
1. Arithmetic Comparison: Bing is deprived of any calculator like facility,
where as in Yahoo only simple arithmetic calculation is integrated. As far as
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Google’s mathematical queries are concerned, it can do all the parametric
equivalent, scientific as well as simple arithmetic calculations.

Time and Search Result Comparison: Based on the parameters that we
analyzed and the results that were obtained, Google during the experiment
setup gave much faster search results when compared to Yahoo and Bing
search engines

Page Ranking: Thumbshots- tool was used in the ranking method to query
the hypertextual web word- “Earth” which inferred the fact that the search
engine algorithm used by the yahoo and bing are the same. Comparion using
the same tool for page ranking google and yahoo gave a 100% non-matching
result. From this we can infer that Google is using a totally different search
engine algorithm because of the 100% non matching of the query terms

Here, as discussed, the experimental bed was based on the comparitive
effectiveness of the query processing done by the different search engine algorithms.
Google was the best pick out of them which was found to be using a totally different
and unique search algorithm, as evident from the page-ranking that was obtained, as
well as took the least time for executing the query along with displaying arithmetic
results in the search page itself.
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