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Abstract. The features of search engines used to find information by keyword input
in various information repositories including the Internet are reseached. Various search engines
were investigated, including popular search engines Google and Yandex. The features of search
engines are shown, including the main components and stages of information search related
to the components of the search engine. The main types of search engines are considered in detail.
Examples of practical implementation are provided for each type of search engine. The article
focuses on the example of a search engine using fuzzy search. The advantages of fuzzy search
in comparison with clear information search are given, in particular, taking into account such
features of the query text as linguistic and semantic relationships, grammatical forms of query
words, as well as possible errors and typos. For a fuzzy search engine implemented as a computer
program, a flowchart of an algorithm for comparing a string with a query sample and a flowchart
of information retrieval program interface events are presented.
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Introduction

The search engine is a set of computer programs designed to search documents by keywords
in various information repositories, including on the Internet. The search result can be web pages,
images, audio files, etc. The quality of the search is assessed by the number of documents that
are relevant (most relevant) to the user's query.

Currently, the most popular search engine in the world, including in Russia, is Google,
whose algorithm was developed in the early 2000s by Sergey Brin and Larry Page, the founders
of Google. The approximate number of Google servers in the mid-2000s was 1 million, the total
capacity of Google data centers was estimated at 250 MW, and the cost of these data centers was
about $2.5 billion per year.

Let us formulate the problem statement. It is necessary to consider the features
of information search systems, including the features of the search engines used in the Internet.
The article is relevant, as the amount of information posted on the Internet is constantly increasing.
Therefore, a significant number of works are devoted to search engines [1-11].
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Features of search engine operation

The main components of a search engine are a search robot, an indexer, and a search engine.
Each component of the search engine implements a specific stage of information search.

At the first stage, the search robot downloads the data corresponding to the user's query.

The search index allows you to speed up the search for information as much as possible.
As a result, an index database is created.

Yandex search engine uses the «Metasearch» search engine (program).

Some search engines allow for a fuzzy (approximate) search that takes into account
the distance to keywords..

An example of a search engine using fuzzy search [10]

Fuzzy information retrieval during the search process takes into account the editing distance,
which determines the number of editing operations that need to be applied to the search query string
in order to account for all possible distortions, errors and typos.

The editing distance characterizes the degree of «similarity» of the lines.

In 1965, the Soviet mathematician V.l. Levenshtein [6] solved the problem of line similarity
and proposed the currently widely used editing distance, which is calculated using the following
algorithm: the first character of the text is compared with the query sample, if the characters match,
the transition to the next character is performed, etc.

The comparison process stops if all characters match (the search stops) or there
are mismatched characters.

A block diagram of the algorithm for comparing a string with a sample query is shown
in fig. 1.
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Fig. 1. A block diagram of an algorithm for comparing a line with a sample query
Computer model of fuzzy search

As an example of a fuzzy search system, a computer model is presented, borrowed in [11]
and implemented as a computer program (fig. 2). The program allows for a clear and fuzzy search
for test substrings in Internet files (file types *.htm, *.xml, *.txt). The text substring is searched
in the files located in the specified directory.

In the text input line «Find substring:», the desired substring is entered and by clicking
the «Searchy button, the process of searching for files containing the specified substring is started.
The names of the found files are placed in the «File to view» list.
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Fig. 2. A clear and fuzzy information search program

The block diagram of the information retrieval program interface events is shown in fig. 3.
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Fig. 3. Block diagram of information retrieval program interface events
Output

The features of search engines used to search for information by keywords on the Internet
are considered. Fuzzy search engines have advantages over traditional clear systems, as they allow
for a fuzzy (approximate) search that takes into account the distance to keywords.
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