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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecrniybnukacbl ¥nmmbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonoausi xoHe
MeXxHUKarbIK FbifibIMOap Cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfaH HyckKachbl
Emerging Sources Citation Index-me uHOekcmernyze kKabbindaHraHblH xabapnaldbl. byn uHdekcmerny
b6apbicbiHOa Clarivate Analytics kommnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke Kabbinday moceneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, 6acnawhbinap MeH MeKemesiep2e KOHmMeHm
mepeHOiei meH canacblH ycbiHadbl. KP YFA Xabapnapbi. [eonoeusi xoHe mexHUKasblK fblibiMOap
cepusicel Emerging Sources Citation Index-ke eHyi 6i30iH KoramdacmbiK yWiH eH e3ekmi xoHe 6edesndi
2eo0rs102usl XoHe mexHuKarnbIK fblribiMOap 6olbiHWa KoHMeHmke adandblfbiMbi30b! 6ir1dipedi.

HAH PK coobwaem, 4ymo Hay4HbIl xypHan «3gecmusi HAH PK. Cepusi 2eonoauu U mexHu4eCcKux
Hayk» bbln npuHsam O uHOekcuposaHusi 8 Emerging Sources Citation Index, obHoeneHHoul sepcuu Web
of Science. CodepxaHue 8 amomMm uHOeKkcuposaHuU Haxodumcsi 8 cmaduu paccMompeHuUsi KomnaHueul
Clarivate Analytics Ons OanbHeliweao npuHsamus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadecmeo u enybuHy KoHmeHma Ons uccriedosameriel, asmopos, u3damernel U y4dpexoeHud.
BknoyeHue Usesecmusi HAH PK. Cepusi eeonoeuu u mexHudeckux Hayk e Emerging Sources Citation
Index demMoHCmMpuUpyem Hawy nNpueepXeHHOCMb K Haubosee akmyarbHOMY U 8/1USIMEIbHOMY KOHMEHMY
10 2e0/102UU U MEXHUYECKUM Haykam O5isi Hawezo coobujecmea.
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USING NoSQL FOR PROCESSING
UNSTRUCTURED BIG DATA

Abstract. This paper provides an analysis of nowadays big data processing technologies. For processing
unstructured large amount data, which is extremely in demand now (data in the form of video and audio files,
animations, diagrams, etc.) authors used actual technologies based NoSQL. A comparative analysis of some NoSQL
databases, which authors conducted and presented, showed that the choice of MongoDB is preferable, which was due
to the simplicity and efficiency of working with this database. In authors opinion, after their researches, which are
described in this article, it is now simpler and desirable to use an unstructured database for processing large amounts
of data. In this article presents the results of the development database interfaces, development deployment diagrams,
verifying the reliability and integration of data on NoSQL, creation of real Web application. While using NoSQL
databases, especially MongoDB, can be to use only two tables with links to each other. In our opinion, this option is
more convenient and understandable. Especially, when solving complex problems. It is this feature that will be
applied by authors in the future to solve complex problems that require processing of large amount unstructured data.

Key words: processing Big Data, unstructured data, NoSQL, Web application.

Introduction. As an actual example of processing unstructured data, consider the features of creating
online systems. Most creation tools are mainly based on universal data for each course. In practice, not
every course is compatible with others. Some courses will require some additional features, for other
courses they will be more compatible if the unnecessary functionality of the system is removed. In our
research we will analyze these functionalities, select tools and create a web application [8].

System requirements are defined as follows:

— For current time planned about 400 users at the same time.

— Response time to user: up to 3 seconds.

— At the moment about 10-15 courses are planned.

— It planned about 200 MB of disk space with already installed courses. Without courses about 40
MB, pure assembly without courses.

— It is planned to write in fast programming languages (C# is selected, as it was familiar to me than
other programming languages).

— For fast file uploads, asynchronous query execution in the database is used.

— It planned to write on ASP.NET MVC technology, which was able to recommend itself as a reliable
and fast framework.

— Send mail by means of language tools, or if necessary use SMTP servers to send a notification to
the mail user.

According existing systems, among which: Coursera, Moodle, Stepik. Coursera currently has a very
large database of courses and cooperates with well-known universities and firms: NSU, Yandex, etc.
There are many free courses on this resource, but there are also paid courses for interesting themes. In
addition, the resource is not possible to publish its course. Since the platform only works with universities
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by well-known companies. This is affected by the fact that some courses that the user needs can be paid.
Moreover, the subscription itself in this platform is not free. A trial version given for 7 days, and then you
will have to pay the course [1].

Next, we will to analyses platform Moodle. Moodle is a course management system (e learning), also
known as a learning management system or virtual learning environment (English). It is an abbreviation of
English. Modular Object-Oriented Dynamic Learning Environment. It is a free (distributed under the
GNU GPL license) Web application that provides the ability to create sites for online learning. It is a free
platform and a person, who wants to open his courses can easily open them and promote them. But, on the
other hand, it can turn into expensive entertainment, since this platform is very cumbersome, and thus
requires too much resource to create, for example, specialized training centers, it is worthwhile to open
courses on this engine. Very good tool with so many possibilities. However, this makes it not convenient
tool for creating courses for ordinary users [2].

One more platform Stepik. This platform is similar to Coursera. In difference, there are paid and free
courses. In addition, there is an opportunity to publish own course. There is a choice: the course will be
paid or free of charge. If you use the free version, your course will be available to everyone. Moreover,
you can paint a course according to plan. To schedule lectures, tests, etc. A very good tool for each user,
for creating and teaching one or some courses [3].

All the platforms listed above did not specialize in big data, the processing technologies of which will
be discussed below.

Databases for unstructured large amount data: comparative analyses. Since the speed of data
processing and presentation is important, some SQL databases were not able to provide such opportu-
nities, NoSQL databases were invented. Since the application on demand to store a large amount of data,
with a large amount of file - video, high quality images, and documents of all sorts, the MongoDB
database was selected [4, 5]. In addition, 10 more databases were compared. Each system will be brie y
reviewed, and will also be evaluated by heuristics:

1. Database type: In this part, the given database will be defined to which type of NoSQL database.

2. Supported programming languages: List of all supported languages, i.e. in which languages you
can write the client application.

3. Scalability: All NoSQL databases have scalability to some extent. Not always scalability has a
good side, in some bases it hurts the system rather than a positive impact.

4. Ease of use: This will consider the ability of a quick start, or just a threshold entry.

5. System Type: Commercial or Free. This means that the system is paid or free. Commercial
receives a score of 3, for the complexity of the system.

6. The intensity of support. With the free system, the update frequency and the last update date are
taken into account. For closed systems, this part will be heavy.

7. Quality of use: it is understood how many users, as well as how many were downloaded this
system.

8. Possibility of modification. With open systems, this property is positive [6, 7].

Table 1 — First part of databases

Criteria/Database Hbase Redis CouchDB Cassandra | Amazon Dynamo
Database type 0 0 0 0 0
Supported programming languages 2 0 1 0 1
Scalability 0 2 2 3 0
Ease of use 2 1 0 0 2
System Type 2 0 0 3 4
The intensity of support 0 0 0 3 0
Quality of use 3 3 3 0 3
Possibility of modification 2 0 3 3 4




N E W S of the Academy of Sciences of the Republic of Kazakhstan

Table 2 — Second part of databases

Criteria/Database MongoDB Big Table Neo4j Oracle NoSQL Couchbase
Database type 0 0 0 0 0
Supported programming languages 1 3 1 3 2
Scalability 0 0 0 0 3
Ease of use 0 0 2 2 1
System Type 2 4 0 2 2
The intensity of support 0 0 0 0 1
Quality of use 3 3 3 3 3
Possibility of modification 2 4 2 2 2

Online learning System functionalities. Users of the system are the following entities: Admini-
strator (Manager), Teacher and User. The administrator is given changes to the user data. By changing the
data we mean the following concepts: Password changes (password reset), mail changes, user name
changes, and distribution of roles. And also changes in the courses.

The administrator can change course data:

— change the name of the course.

— change the category of the course

— delete course

— create a course

- Download lesson

- Creating lessons for the course

- Creating a task for lessons

— Administrators can register for courses. Change the name of the course.

Teachers can:

— Create a course

— Creating lessons for the course

— Creating a task for lessons

— Download lesson lessons

— Delete your course

— Change the name of your course

— Change the description of your course

— Changing the lesson data

— Teachers can also sign up for courses.

Users can only search for courses and sign up for courses. All users can log in to the system, then
they get their role.

The application will have the roles of user, teacher, and administrator. By the next UML diagram, we
can see all the roles of the application, as well as their privileges, (functions that each of the roles can do).

Enroll to online courses. Here enroll to courses is a function with which each user can choose his
course and enroll, and also pass a free course with control questions at the end. The structure of the data-
base will have a representation (divided into components), which can be seen in the figure below. Sign In
the functional responsible for user authentication. Authentication will use the HTTP authentication
protocol, specifically the Digest protocol. Digest is a challenge-response scheme in which the server sends
a unique nonce value, and the browser passes the MD5 hash of the user's password calculated using the
specified nonce. A safer alternative to the Basic scheme for unprotected connections, but is subject to
man-in-the-middle attacks (with the replacement of the scheme for basic). In addition, the use of this
scheme does not allow the use of modern hash functions to store user passwords on the server. Manage
users function provides the administrator with user data management, including data changes. If you lose
the login data, the administrator could change the data for further successful user authentication in the
system. Manage Courses function allows the administrator and the teacher to change the data about their
courses, as well as delete them, if they are irrelevant. For the administrator, and the teacher will have

— |4 ——
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Online learning system

Manage users

Restore access

Register users

Admin

Student

Login to system
forgot password /

Enroll courses

Create course
Delete course
Update course

Figure 1 — Use-Case Diagram of users

O

A

Teacher

different access rights to the course changes. The administrator is given the right to change for all courses,
but for the teacher is given only for their courses, and can not be deleted and added. To do this, the teacher
must ask the administrator for the given action.

The functionality enroll courses allows all users to enroll in courses, if the course is not protected by
a secret word or was closed at the time of user recording, then the user can not enroll in the course. For
these types of courses, the user should ask the teacher to give him access to this course.

The function of search courses provides users with the search for courses on the user's request. To do
this, a simple search in the database will be used. If you match the search word or when you and any word
from the user's query, it matches the word inside the names, description or tags when you use them. Also,
there is a functionality for notifying users when answering a discussion or a user question. When
answering a user's question, an email will be sent with the content of the answer to the question, with a
link to this discussion with the answer. To use this functionality, SMTP, POP3 protocols must be enabled.
In the absence of such functionalities, it is proposed to use existing SMTP services like Google.com,
Mail.ru, Outlook.com. To facilitate the work with this functionality, the Administrator will need to select
one of the above selected services, and enter the login and password from the user of this system. This
data will be stored in the system itself and will not send spam. To disable the reply to the mail, there will
be instructions for the issued SMTP service systems.

Online learning System Interface. Users will first see the main page of the courses, in which the
menu presented, in which the possibility of registration or login provided. On the main page, users can
view data about the project, as well as data about the team developing the system and teachers. In the
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courses tab there will be a list of courses available in the database. On the main page you can immediately
search for courses. Which will implement as a screenshot is given below. The list of all courses will also look
like. In this screenshot there is no header, the same header will be used, for all pages from the main page.
Users can enter the system, then the main page for finding courses or viewing all available courses in
the database will also be presented.
At the moment, the pages of the Main Page, the entry and registration page, and displaying the search
result or displaying a list of all courses have been developed.

The main Courses Statistics About the Contacts

; Login/Registration
project
New account: Login:
Name Email
il Password
Password —
‘ ‘ Authorization
Registration

Figure 2 — Login and registration page

Web-application Architecture. Enroll Courses component provides functionality for working with
courses, in cluding viewing and writing for courses. The Registration components respond by their name,
for registration and authorization on the site. These components will be executed on the client side of the
web-application.

In the Server section of the web application there will be such components as User Management-for
the operation of managing users of the system, for authorizing and modifying user data by the
administrator or by the user himself. It will also manage the definition of the user's role in authorization in
the system.

In the database, there will be components for managing the databases that will contain all the queries
associated with for modification, input, sampling (with or without criteria) or deleting data from the
database.

GuI

Studentinterface Teacherinterface Admininterface

Functional
core Y

Backend

Data
Repository

h

Database

Figure 3 — System architecture
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Database structure for Online course system’s.

Database Entities. The following entities are distinguished in the database: Users, Courses, User
Type, Lessons, Tasks, Documents and Chunks. Users entity provides users with information about users:
name, mail, and password and user type. Courses are stored in essence Courses. In essence, data about the
course is stored: name, description, tags. In essence, Lessons the data connected with a binding to courses is
stored. It consists of the attributes: the course number, the document number and the content of the lesson.

The entities of the Documents and Chunks are linked together and retain documents relevant to the
lessons. In essence, Chunks stores parts of documents, and the documents themselves are stored in the
Documents entity.

In Essence Tasks - the data for the task is stored, test exercises for fixing the lesson. Data in this
entity is closely related to data in the essence of Lesson.

The essence of the Forum, provides an answer, discussion, a given lesson, or an exercise relevant to this
lesson. In essence, there will be attributes of the user ID, the identifier of the tied lesson, the user message.

Users Courses
Figure 4 — Usertype Lessons Tasks
Database entities i
Chunks Documents Forum

The figure provides an approximate view of the class diagram as the database will look.

Database structure. Entities are selected. Figure 5 diagram’s shows relationships in a non-relational
database, because the Users and Courses entities interact with each other in a many-to-many relationship
(n: m). In relational data, you had to create another table, in which the data of the key fields of the two
tables are stored. But with a non-relational database, you can solve this problem without an auxiliary table,
simply by creating links between them. To preserve the integrity of the data, this method can also be used.
Since when searching for data, they will search by ID in each table. After finding the correspondence of
the data, the user will be given the data that is stored in the database. In relational databases, JOIN is used
for such purposes. As distinct from the relational database, using some libraries, the Document and
Chunks tables are created automatically. Which contains by name the name of the document and its
pieces, divided by an array of bytes. This function is automated, so it does not require any skills other than
how to insert data into the database. For clarity, the essence of the task was shown, in which data will be
stored to consolidate the acquired material, or to test their knowledge on a given topic. In non-relational
databases, this entity could be implemented within the Lesson entity. Since it is dependent, only on the
essence of Lesson, its data will not violate the integrity of this data in any situations.

Tasks can be in two forms: write the result of the work of your program or a text answer to a
question. Also, users can recover their passwords using email addresses. In authentication, saving the
password in the database will use the hash function md5 or md6. This will help to strengthen the autho-
rization and authentication of the user. In the component documents will be stored various types of
documents (printed versions or media files). This means that the user can download a convenient version
of the lecture or lesson, a document, presentation or video.

On demand, the system should, be quick to process user requests, and return more relevant search
results. Also, the system should process requests for downloading and downloading a file in the amount of
20 MB. This space is sufficient for a printed version of the lecture (doc, docx, pdf, etc.) or a presentation
of 30 pages with images enclosed in it. This data format is sufficient to explain one topic. Also, the system
should have an easy configuration for both the user, and for the teachers and administrator of the
performance of their duties. Database queries.

The database will use query-select and request-action. Namely, from the query-sample:

— Output the contents of the table, by criterion or without

— Output of a table with a cross query (Join)

— Query with a calculated field From the query-action
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Users
Courses

+id: string : -
+email: string + Id'StI.m% .
+name: string el ] TEME Slr'”lg .
+password: string —descrlph-l:m. string )
+course_ids: array of string :T“Se':—'fl_?- array of string
+usertype: array of string ags: string

0.1

1:n

n:l Lessons Tasks
User Type + id:string +id : string .
+ name : string I question : string
+ id: string + course_id: string ' +answer: tlex‘r
+ name: string +content: text ‘TESKWP?- text
+document_id: string 10 +lesson_id
1mn 1mn
Chunks e
Document
+ id: string ) . - . P Forum
+ document_id: string s+ | +id: string - .
+chunks: bytearray +name: string +id : string
+ lesson_id : string

+message. text
+user_id: string

Figure 5 — Database structure

Specific ER diagram for MongoDB DBMS shown in figure 8. There used “many-to-many” relation
between tables and deleted necessary entities on class general class diagram.

Users
Courses Lessons
PK | id:String e G [
L] | [
email:Strin
4 name:String name: String
assword: Strin
; . description: String content:String
narme: Strin
g tags:String courseld:Array
userType: Arra
L ¥ userlds:Array Task Object
course_ids: Array
— i documentid:Array
J
Forum
Chunks Document
2 : PE. | id:Strin
PK | id:String PK | id:String ——;
documentld:String ﬁ—f_ name-String Jnss 0N, NESHNG
chunks:Array message: Siring
userld:String

Figure 6 — ER diagram for MongoDB

Realization of online learning system. The system will have several components: the Client part,
the Database, as well as the web server or simply the server. Each component will have its own functions.
As you can see in the picture above, the client has the following functions: registration - will provide the
functionality of entering data into the database as a new user, the input will be done using a hash function,
data will be transferred from the client to the server part, the function of sending client data to the server,
followed by updating or adding a record. On the server side, there will be functionality to ensure that user
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roles are defined, and a connection to the database. The component user manager provides functions for
the user to register, log on, or write to the course. The second component of the server side for database
management, provides data for manipulating data in the database and communication between the client
part.

Database component will have primitive components for manipulating data: Output, input, update,
and delete. These functional provide the same functions in the database for manipulation. Between each of
the components are connected. The client part is via HTTP protocol, and the server with the database by
MongoDB Driver protocol for connection and work with this database. Based on general class diagram is
created specific class diagram for C# language (figure 7).

Users Courses
+id: string +id: string
+name: string +name: string
+email:string —{ +description:string
| +password: string +userld: List=string=
+ courseld: List=string={) + tags: List=string=()

+userType: Usertype[]

+InsertCourses(C:-Courses): bool
+UpdateCoures(C:Courses):boaol
+DeleteCourses{C: Courses):bool
+EnrollToCourse(C:Course):bool
+EndCourse(C:Courses):bool
+GetCourselsers(C:Course) List=Uses=()

+InsertUsers(U:Users): bool
+|UpdateUser(U:Users)bool
+DeletelUser(U:Users ) bool
+GetUsersCourse(U:Users).List=Courses=()

Lesson

+id: string
+name: string
L +courseld: string —
+content:string
+documentid: string

+InsertLesson(L:Lessons): bool
+UpdateCoures(L:Lessons).bool
+DeleteCourses(L-Lessons):bool
+GetCourseLessons(C:Courses).List=Lessons>

Tasks

+id: string
+question: string
+answer: string
+lessonld:string
+taskType:text

+InseriTask(T . Tasks): bool
+UpdateTask(T:Tasks):bool
+DeleteTask(T-Tasks).bool
+GetlessonTasks(L Lesson) List=Tasks=

Forum

+id: string

+message:siring
<ugerld: string —
+lessonld:string

+InsertForum{F-Forum): bool
+UpdateForum{F:Forum):bool
+DeleteForum(T:Tasks):bool
+GetLessonForum(L:Lesson) List=Forum=

Figure 7 — Class diagram for C# language

The system will use the join operators to cross output the data. From algorithms, the algorithm for
sorting an array, built into the programming language functionality. Also, an algorithm for clustering data
with archiving. For archiving, the algorithm 7z with the PPMD method will be used, since it showed a
more approximate result in the classification of texts, not counting, and the implementation of com-
pression by this algorithm is quite free libraries and easy to implement (SevenZipSharp, Zlib).

p— 19 pr—
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Method R<0.25 | R<0.5 | R<0.75 | R<1.00 | R<=1.0
R-index 82.1 86.4 87.1 87.8 89.0
SVM 80.6 83.4 83.5 84.6 85.0
Bzip 56.9 55.2 45.9 51.9 48.2
Gzip 55.7 535 53.9 50.1 59.4
Markov chain, order | 62.3 64.6 63.2 64.3 66.1

Markov chain, order 2 60.9 64.4 61.8 64.7 64.5
Markov chain, order 3 48.6 60.3 59.3 61.7 63.3

RAR 84.3 86.9 87.3 88.5 89.4
PPM, order 2 77.8 79.1 79.4 80.5 81.3
PPM, order 3 80.6 82.3 84.0 85.0 86.4
PPM, order 4 82.5 85.4 86.0 87.7 88.4
PPM, order 5 82.2 86.1 86.3 88.8 89.2

Figure 8 — Correlation error of classification by archiving word and le

Analyses of results. As a result, main part of the online learning system was implemented. At the
moment, some functionality has been implemented, input and output of files, as well as registration and
authorization functional of the system. In the future, it is planned to develop other parts of the system such
as classification algorithms, testing trainees, etc. At the moment in the implementation of the system’s
Web-application used large amount data with following features:

1. Downloading files to the database and retrieving them from the database of files with a size of
about 50 MB is processed in a few seconds. This is all thanks to streaming reading and converting the file
into byte code on the y. It is more quickly, and we don't do more actions to inserting file into our database
than traditional SQL database.

2. Free links between collections (tables). Since it is possible to do both 1-n relations and m-n
relations between two collections, without adding any additional collection. This greatly facilitated the
connection between the tables.

3. Working with roles is more convenient and at the same time editing in the database is easier than in
MSSQL in which all the roles are in a separate table and getting the user role is diffcult.

4. The selection inside the table and the search for text pass very quickly.

5. The integrity of the data is preserved, despite the unstructured data. Depends only on the model
that this controller is attached to the base. He also did not concede to the traditional SQL database.

6. MongoDB scalable database. We can use one database scheme for a lot of people. In MSSQL or
MySQL we need to reorganize our database scheme or optimize queries. That's why all queries to
MongoDB we create on our application.

7. No confusing with JOIN-s. In traditional SQL we confuse with JOIN. Nowadays MongoDB have
JOIN to, but many developers not use it, because they can via links and any data from database.

Conclusion. In conclusion, the results of our research suggest that the online learning system can be
effectively implemented using the NoSQL database. A comparative analysis of some NoSQL databases,
which we conducted and presented above, showed that the choice of MongoDB is preferable, which was
due to the simplicity and efficiency of working with this database. In our opinion, after our studies, which
are described in this article, it is now simpler and desirable to use an unstructured database for processing
large amounts of data. Because in some cases, very strong structures and SQL database designations may
not be used. For example, the n-m relationship in SQL requires the inclusion of a new table, so we asso-
ciate 3 tables. While using NoSQL databases, especially MongoDB, this problem decides to use only two
tables with links to each other. In our opinion, this option is more convenient and understandable. Espe-
cially, when solving complex problems. It is this feature that will be applied by us in the future to solve
complex problems that require processing of large amount unstructured data.

I'. T. Banakaera!, Kpuc ®uuunc?, /1. K. lapkentéaes!, M. Typaanues!

'On-Dapabu areiaarsl Kaszak yiTTeik yHUBepcuTeTi, AnMarsl, Kazakcran,
*Herokacn ynusepcuTeTi, Hbrokacn, ¥ab0puTanus

NoSQL KOJIJIAHBIN YJIKEH KOJIEMI KYPBLIBIM/IBIK EMEC JIEPEKTEPII OHJAEY

AHHoTanusi. Makasaja yJiKeH KeleM[l AepeKTep/i OHJICHTIH 3aMaHayd TEXHOJIOTHsJIapFa Talliay »Kacaybl.
ABTopnap Kazipri TaHIa CypaHBICKa We OOJIBIT OTHIpFaH (BUICO, ayIHO, aHMMAIlMs JKOHE auarpamma T.0. Typre
Ke3JeceTiH (aimap) KypbUIBIMIBI EMEC YIKCH KoJIeM Il AepekTepai oHaey yiuiH, NoSQL nepeKkKOpbIHbIH aKTyalabl
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TEXHOJOTHSIAphIH Kosjaugsl. Aprtopyiap ycbiHFaH NoOSQL-miH IepeKKOPBIHBIH CalbICTBIPMAaibl Taliaysaphl,
MongoDB-jiH KapamaiibiM, >KYMBIC ICT€yre bIHFAHIbI JEPEKKOP EKEHIrIH JKOHE OHbI TaHJay THIMII eKeHJIITiH
KepceTTi. ABTOpIapAbIH MiKipiHIIe, MaKallaJa YChIHBUIFaH 3epTTEYNIePIcH KeHiH YIKEH KOJIeM/Ii IePEeKTep i OHIeyTe
apHaJFaH KYpbUIBIMIBI €MEC IEPeKKOpIbl MaiganaHy THIMII opi KakeTTi. Makanama JOepeKKop HHTepdenciH
J3ipIiey, OpHANIACTHIPY cyJi0anapein d3ipiey, NoSQL-aeri qepekTepi TeKcepy jKOHEe HHTErpalusiiay MEH HaKThl BeO-
KOChIMIIIasIap/ibl kacay yceiHbuiran. NoSQL nepexkopnapeiH, acipece MongoDB nepexkopnapblH naiiaatanraHna
TeK eKi KecTeHi Oip-OipiHe cinreme acail amambl3. bi3miH oHbIMBI3IIA, Oy HYCKa KYpIeli Macelenepil MIenry
Ke3iH/ie BIHFaWIbl opi TYCiHIKTI. Joy1 ochl QyHKUIMSHBI anjarbl yakbITTa aBTOpJIAp, YJIKEH KOJeMIl KYPBUIBIMIBIK
eMec JIepeKTepi eHIeye J)KoHe KONTETeH KYpAei ecenTepi menryae KOJIAaHaTEH 00Tapl.
Tyiiin ce3aep: yIkeH nepekTepai oHIeY, KYPBUIBIMIBIK eMec nepekrep, NoSQL, Beb-KocrMIIa.

I'. T. Banakaepa', Kpuc ®uunc?, 1. K. Jlapkentaes!, M. Typaaines'

'Kazaxckuii HalMOHAILHBIN YHUBEPCHTET MM. anb-Papabu, Anvarsl, Kasaxcran,
>Vuusepcurer Hekacna, Hetokacn, Benukobpuranus

HNCITOJIb30BAHUE NoSQL IS OBPABOTKH HECTPYKTYPUPOBAHHBIX BOJIBIINX JJAHHBIX

AnHoTanus. B craree mpencTaBieH aHANIM3 COBPEMEHHBIX TEXHONOTHH 00pa®oTKu OONbImuX NaHHBIX. J{is
00pabOTKH HECTPYKTYPHPOBAHHBIX OOJIBIINX 00BEMOB JaHHBIX, KOTOPHIE ceiiyac KpaifHe BOCTpeOOBaHHI (JaHHBIC B
BHJIC BUJEO U ayano (aiioB, aHUMAIUH, JHAarpaMM | T. 11.), aBTOPBI UCIIOJIb30BAIN aKTyaJIbHBIE TEXHOIOTHH Ha 0a3e
NoSQL. CpaBHUTENbHBI aHaIM3 HEKOTOPHIX 0a3 maHHBIX NOSQL, KOTOpble aBTOPHI MPOBENNM W MPEACTABHIIH,
nokasai, uto Beioop MongoDB npeanouturenbHee, 4To 00bsACHIETCs MPOCTOTON U 3 (HEeKTHBHOCTHIO pabOTHI ¢ ITON
6a3oit nanubIX. [To MHEHHIO aBTOPOB, TOCIIE WX MCCIIEI0BaHUI, KOTOPBIE OMUCAHBI B ATOW CTaTbe, TeNeph Mpolle 1
JKEJaTeIbHO KCIIOb30BaTh HECTPYKTYPUPOBAHHYIO 0a3y MaHHBIX Ui 00pabOTKHM OOJbIINX OOBEMOB JaHHBIX. B
JIAHHOW CTaThe IpEeICTaBJICHbl pe3yNbTaTbl pa3paboTku uHTep(deiicoB 0a3 JaHHBIX, Pa3padOTKH CXeM pa3BEepPThI-
BaHMsI, IPOBEPKU JIOCTOBEPHOCTH W MHTErpanuu JaHHbIX Ha NoSQL, co3manus peanbHbIX BeO-mpuinokenuit. [Ipn
ucnonp3oBanuu 0a3 maHHbEIX NoSQL, ocobenHo MongoDB, MOXHO HCHONB30BaTh TOJIBKO IBE TAONUIBI CO CCHLI-
KaMH Jpyr Ha japyra. Ha Ham B3misn, 3ToT BapuaHT Oosiee yIoOeH M MOHSTEH, 0COOEHHO NPH PELICHUH CIOMXKHBIX
3amad. VimeHHo 3Ta QyHKIMs OyIeT MPUMEHSATHCS aBTOpaMH B OYAYIIEeM IS PeIIeHHUs CIIOKHBIX 3a1ad, TPEOYIOMHIX
00paboTKK OONBIIOTO KOJTHYECTBA HECTPYKTYPHUPOBAHHBIX TAaHHBIX.

KuroueBble c10Ba: 00paboTKa OOJBIINX JaHHBIX, HECTPYKTYpHUpOBaHHBIEe TaHHBIE, NoSQL, Beb-nprnoxkenue.
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