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АЛГОРИТМ РЕШЕНИЯ ЗАДАЧИ ПО ИСПРАВЛЕНИЮ ОПЕЧАТОК В ТЕКСТЕ, 
ПРИМЕНЯЕМЫЙ В ПОИСКОВЫХ СИСТЕМАХ С ПОДДЕРЖКОЙ КАЗАХСКОГО 

ЯЗЫКА

Аннотация. В статье описывается подход решения и применения алгоритма
исправления опечаток или ошибок в словах с поддержкой казахского языка, которые
допустили люди при вводе текста. Алгоритм разрабатывается с помощью расстояния 
Дамерау – Левенштейна и редакционного предписания для поисковой системы. Для 
точности и релевантности поиска, требуется точные ключевые запросы. В спешке люди 
могут забыть переключить раскладку, допустить орфографические или другие виды ошибок
при наборе текста, и нельзя допустить чтобы это повлияло на качество поиска информации.

Ключевые слова: исправление опечатка в тексте, поисковые запросы, ошибки в
запросах, расстояние Дамерау — Левенштейна, редакционное предписание.

Введение
Количество информационных ресурсов, таких как новостные сайты, блоги, площадки

электронной коммерции с онлайн продажами, электронные энциклопедии, непрерывно
растет. Существует мнение, что поисковая машина для сайта не является важным элементом, 
заслуживающим внимания и траты ресурсов. Возможно, это правда в каких-то частных 
ситуациях. Однако в большинстве случаев поисковая машина играет важную роль в 
жизненном цикле сайта. Данная работа посвящена одной из главных частей поисковой
системы — предварительной обработке текстового запроса для улучшения релевантности
поиска. Необходимость предварительной обработки запроса перед выполнением поиска
обусловлена технологической особенностью поискового процесса: в большинстве случаев
поисковые машины используют полнотекстовый поиск, поэтому чем точнее выполнен
запрос, тем точнее будет результат.

Принцип предварительной обработки текста можно реализовать с помощью алгоритма
редакционного предписания. Также можно применить алгоритм расстояния Левенштейна
для определения разности между двумя последовательностями символов. Требуется база
данных существующих слов, чтобы вычислительная система понимала, какие слова
существуют в естественном языке. Естественный язык включает в себя более тысячи
различных языков со своими правилами, синтаксисом и т.д. За основу возьмем три языка: 
казахский, русский, английский. Люди при наборе текста допускают чаще всего ошибки
следующего характера:

 самый распространенный вариант — проявление человеческого фактора — опечатка,
которую возможно допустить где угодно. Например, «сегдня сонлечный день». В
данном предложении ошибки в словах сегодня и солнечный;

 слова из русского языка, набранные латинскими буквами, или наоборот. Забыли
сменить раскладку клавиатуры. Например, «Privet» или «Ghbdtn» вместо «Привет»;

 казахский текст, написанный в русской раскладке. Например, «ынгайлы» вместо 
«ыңғайлы», или «коркем ан» вместо «кҿркем ҽн».
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системы — предварительной обработке текстового запроса для улучшения релевантности
поиска. Необходимость предварительной обработки запроса перед выполнением поиска
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растет. Существует мнение, что поисковая машина для сайта не является важным элементом,
заслуживающим внимания и траты ресурсов. Возможно, это правда в каких-то частных 
ситуациях. Однако в большинстве случаев поисковая машина играет важную роль в 
жизненном цикле сайта. Данная работа посвящена одной из главных частей поисковой
системы — предварительной обработке текстового запроса для улучшения релевантности
поиска. Необходимость предварительной обработки запроса перед выполнением поиска
обусловлена технологической особенностью поискового процесса: в большинстве случаев
поисковые машины используют полнотекстовый поиск, поэтому чем точнее выполнен
запрос, тем точнее будет результат.

Принцип предварительной обработки текста можно реализовать с помощью алгоритма
редакционного предписания. Также можно применить алгоритм расстояния Левенштейна
для определения разности между двумя последовательностями символов. Требуется база
данных существующих слов, чтобы вычислительная система понимала, какие слова
существуют в естественном языке. Естественный язык включает в себя более тысячи
различных языков со своими правилами, синтаксисом и т.д. За основу возьмем три языка: 
казахский, русский, английский. Люди при наборе текста допускают чаще всего ошибки
следующего характера:

 самый распространенный вариант — проявление человеческого фактора — опечатка,
которую возможно допустить где угодно. Например, «сегдня сонлечный день». В
данном предложении ошибки в словах сегодня и солнечный;

 слова из русского языка, набранные латинскими буквами, или наоборот. Забыли
сменить раскладку клавиатуры. Например, «Privet» или «Ghbdtn» вместо «Привет»;

 казахский текст, написанный в русской раскладке. Например, «ынгайлы» вместо 
«ыңғайлы», или «коркем ан» вместо «кҿркем ҽн».
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REPRESENTING A LOGICAL DATA MART IN THE HADOOP ECOSYSTEM 

Abstract. This article reveals the concept of a logical data mart within the Hadoop Big 

Data ecosystem, which is used in production for analytical purposes and business decision 

making. The article provides an in-depth look at the modern approach to processing Big 

Data, and clearly demonstrates the use of logical data marts with the help of diagrams and images. 

Upon completion of the work, a conclusion is made about the work performed, including a 

summary of the main ideas of the article. 

Keywords: technology, logical data mart, data warehouse, information processing, 

advantages, Hadoop

Introduction 

Today, due to the desire to provide the best service on the market, many large enterprises turn to 

modern technologies, introducing them into their work processes. To achieve this goal, you need to 

have valuable information that can be extracted from any area of interaction with the client and 

other parties, and then, based on data analytics, make an important decision for the 

business. Sources of this information can be Internet resources, corporate information (archives, 

transactions and databases), as well as readings from reading devices, such as cellular sensors, 

etc. Since such sources have recently become very popular, whole terabytes of raw information are 

formed. 

Such a large amount of data is referred to among the IT community as Big Data, 

which comprises a growing bulk of both structured and unstructured data generated every second 

[1]. To accomplish the task of processing Big Data, traditional data analysis tools will not be 

enough, therefore, new technologies for storing large amounts of data have been developed, which, 

in turn, make it possible to create logical data marts that allow enterprises to consolidate all the 

data they have. 

A prime example and a key project for Big Data processing is the Apache Software Foundation 

project named as the Apache Hadoop ecosystem. The Hadoop project is optimized for running 

on virtual machines and scales easily, making it suitable for any business handling data 

volumes in excess of a terabyte. Therefore, it is the best option to develop such a tool as a logical 

big data mart within the Hadoop ecosystem, which allows you to link a huge amount of 

information from different sources into a single view without creating a single physical storage. 

Concept of logical data marts 

Big Data technologies are intended to offer methods and other means for transmitting massive 

volumes of data to big IT infrastructures. However, the sheer amount of data available today might 

not be the only issue. In enterprise and other serious applications, you often work on large 

amounts of data with a dynamic and fluid structure, as well as disparate collections of data. 

There are problems the solutions for which are unknown in advance, and the researcher needs 

software to examine the raw data or the outcomes of equations based on it without a 

programmer’s assistance. One way to get such a tool is to create a logical data mart. 
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Figure 1 - The areas of Big Data application 

To explain the definition of a logical data mart in the context of this article, it is important to 

first clarify what it is. A logical data mart is a collection of decomposed subsets of data in the form 

of sliced arrays of thematically narrowly oriented information tailored to the needs of a particular 

user community (Fig. 1) [2]. The data mart enables the user to get answers to critical market issues 

and greatly expands the possibilities of learning from the company's data. 

Figure 2 - Conceptual view of logical data marts’ information structure 

In traditional modeling, any object in the physical world can be represented as a single multi-

argument table. A data source is a set of minimally redundant, collectively stored interconnected 

tables. 

A data source table may be designated as part of a knowledge resource to which a community 

of users requires online access. As a result, the data mart has access to each source through the data 

source table, is "aware" of its structure, and is able to request data from the source structures, 

consolidate it in a single structure, automatically merge data from various sources and present it to 
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the user (Fig. 2). The customer, in turn, will send questions to which an exact answer must be 

supplied, rather than a list of searched terms, to the data mart, which the latter interprets as a logical 

expression.  

The key functions of a logical data mart can be distinguished from the above: 

1) the logical data mart should be able to retrieve any data from any source upon request.

2) it should be able to index weakly structured sources, such as file storages, and create a

structured semantic description for each document found in them. 

3) the user should be able to "ask questions" to the logical data mart, which should have the

most accurate, not approximate answers to such questions. 

4) the user should not have to be concerned with the data's exact location or configuration.

5) the logical data mart is not required to store all data in one storage.

The logical data mart must "talk" with the user in his language to "understand" the context of

the questions, so a formalized explanation of the subject area is needed. If a company deals with 

pipelines, metering systems, and readings, for example, these concepts should be used in the 

technical model that the system uses. 

Logical data mart in Hadoop 

The processing of big amounts of digital information is one of the problems that stands in the 

way of even the largest IT-companies. It is very hard to perform analytics via big data marts using 

the standard methodologies and software tools due to a large size and complexity of computational 

tasks. It is very difficult for a single machine to efficiently deal with very large datasets. Therefore, 

the past decade has seen a rapid development of the big data technologies in many areas of our life. 

Distributed computing technology has been the subject of development for many modern IT-

companies. Using scalable cluster computing systems instead of single powerful machines is the 

thing which has been invented with the aim to deal with big data.  

In addition to the challenges of data processing and methods of extracting useful information, 

the storage of large amounts of data marts is a fundamental issue. Notwithstanding a large amount 

of data storage architectures that have been developed over the years, in today's world where 

petabytes of data are generated every day, there is still a growing need for many organizations to 

rethink their approaches to data storage in favor of new, highly scalable systems. 

Rather than providing a project-oriented or subject-area-based data center, more organizations 

are adopting the idea of a data center or data pool, where data is collected and stored based on 

source networks. The advantage of this strategy is that it allows you to remodel and build data marts 

whenever you choose, depending on your needs. The Hadoop Big Data framework can handle 

conventional batch systems as well as provide a near-real time decision support (2 seconds to 2 

minutes after data delivery) or near-real time event-handling (100 milliseconds to 2 seconds - the 

time taken to make an action since data delivery) [3]. 

Two technologies are enough to use logical data marts in the Hadoop ecosystem - one for data 

storage, and the second - for data analytics (a tool with which we will access the data mart and ―ask 

questions‖). The technology for storing data is a file system called HDFS (Hadoop Distributed File 

System), the second technology used for data analytics is Apache Spark. 

Both of these technologies use the principles of distribution and data parallelism. The data 

parallelism model can be considered to address the big data challenges, it means that large-scale 

data may be broken into little subsets, which further can be processed independently from each 

other.  Each subset may have various numbers of data samples and each subset may or may not 

include redundant data samples. Then, a particular data analysis algorithm is performed 

independently in local machines (or computer nodes) and conducted over each little subset. Finally, 

the results of processing of each subset are combined to generate the final result through a single 

combination part.  

The distributed method differs from the traditional one, which explicitly executes the data 

mining algorithm over a dataset on a single computer. As we can assume, the computation time for 
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the traditional single-machine approach increases greatly when the dataset size becomes very big, 

but the distributed approach can easily solve this large-scale dataset issue [4]. 

The Hadoop Distributed File System (HDFS) enables data to be stored on a large number of 

connected storage devices in an easily accessible format. In this way, we can say that a single 

logical data mart is stored as a set of split parts in a distributed file system. A "file system" is a 

mechanism that a computer uses to store information so that it can be found and used.  

The HDFS has an architecture including master and slave. The HDFS cluster has a name-node, 

which is the main server (master) that controls the file system spaces and clients' access to files. In 

addition to the name-node, there is a variety of data-nodes (slaves) that handle the storage 

connected to the nodes they operate on, usually one per node in the cluster. The HDFS creates some 

separate logical spaces in a file system and enables user data storage in folders. A file is broken into 

one or more blocks, and these blocks make up a data-node package. Operations over the file system 

(opening, closing, and renaming files and folders) are performed by the name-node. The data-nodes 

are used for processing read and write operations over the files on the clients’ request.  

In addition to the technology for storing a logical data mart, it is equally important to have a 

technology which provides the functionality to use this logical data mart and perform analytics. 

However, there is a problem related to the distributed manner of storing files in the HDFS – one of 

the big data problems. It is the need to manually partition the chosen data and assign separate 

computer nodes (or processors) to execute the analytical task over the partitioned subsets. To deal 

with this problem, Spark technology has been invented. For parallel processing purposes, this can 

be called a new generation of computing methods. 

Apache Spark is a general-purpose cluster-computing system distributed through open-source. 

With implicit data parallelism and fault tolerance, Spark provides an architecture for programming 

whole clusters originally generated at the University of California, AMPLab of Berkeley [5]. 

To use Spark, developers write a driver program that executes their application's high-level 

control flow and launches multiple parallel operations in RAM, which greatly increases the speed of 

computational operations. Spark has the functionality that allows us to read distributed logical data 

marts from HDFS by creating dataframes. A dataframe in Spark is a distributed data set grouped 

into designated columns. Conceptually, it is like a table in a relational database. In a usual sense, 

DataFrame is a copy of a logical data mart in the HDFS, which is used for performing SQL-like 

operations over the data and making some analytics, i.e., it is used for ―asking questions‖ to a 

logical data mart. Moreover, Spark is used for processing big amounts of raw data and creating 

logical data marts from these data with their further storage in the Hadoop Distributed File System. 

Conclusion 

To summarize all the information presented, the demonstrated logical data mart is a convenient 

and optimal tool in the Big Data ecosystem that combines the functional power of business 

intelligence systems with the ability to process massive amounts of data. The article illustrates the 

main features of a logical data mart, which is used to aggregate data from various sources into a 

single entity. The Hadoop technology has grown in popularity because of its benefits such as rapid 

data processing for creating logical data marts and storing of large volumes of data, demonstrating 

high performance of the experiment conducted in this study. 
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Представление логической витрины данных в экосистеме Hadoop 

Аннотация. В данной статье раскрывается понятие логической витрины данных внутри 

экосистемы больших данных Hadoop, которая применяется в производстве для 

аналитических целей и принятия бизнес-решения. В статье представлен углубленный взгляд 

на современный подход обработки больших данных, а также наглядно продемонстрировано 

применение логических витрин данных с использованием схем и изображений. В 

завершении представлен вывод о выполненной работе, включающий в себя совокупность 

основных идей статьи. 

Ключевые слова: технология, логическая витрина данных, хранилище данных, 

обработка информации, преимущества, Hadoop. 
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Hadoop экожүйесінде логикалық деректер кесіндісін ұсыну 

Аңдатпа. Бҧл мақалада Hadoop ҥлкен деректер экожҥйесінің логикалық деректер 

кесіндісінің тҧжырымдамасы ашылады, ол ҿндіріс барысында аналитикалық мақсатта жҽне 

іскери шешімдер қабылдау ҥшін қолданылады. Мақалада ҥлкен деректерді ҿңдеудің 

заманауи тҽсілі терең қарастырылған, сонымен қатар сызбалар мен кескіндерді пайдаланып 

логикалық деректер кесіндісін қолдану нақты кҿрсетілген. Жҧмыс аяқталғаннан кейін 

мақаланың негізгі идеяларының жиынтығымен қоса, орындалған жҧмыс туралы қорытынды 

жасалды. 

Түйін сӛздер: технологиялар, логикалық деректер кесіндіс, мҽлімет қоймасы, ақпаратты 

ҿңдеу, артықшылықтар, Hadoop 
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