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Abstract: Nowadays systems for mapping relational and non-relational (NoSQL) databases are
getting more and more popularity. Because today most businesses faced a reality, where they have to work
with a big amount of data in order to make decisions that can affect to their place in the market. The data
produced in todays world is growing day by day, which makes it hard to process and analyze it. Traditional
relational databases cannot handle the work with big amount of data, while non-relational database is
suiting more to work with it. Therefore it is important to make a generalized system which can map
relational database to non-relational database. In this paper we introduce a novel methodology for
migrating relational database to non-relational database based on two existing works.
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Introduction

There is no claim that one type of database is better than the other. Sometimes it is better to
use relational database, while in some cases the non-relational database is fitting more. For
example, if the system is doing a lot of database transactions, the relational database is better,
because it is more reliable. But if your system should work with a big amount of data the non-
relational database will be the solution. With the growth of data and with the need to use that data,
there will be cases when it is required to move the data from relational database to non-relational
one.

Problem statement

The main problem of migration of the data from relational database to non-relational database
is their structural incompatibility. In relational database there is a strict and definite structure, while
non-relational database stores data without explicit and structured mechanism, which makes it hard
to move data between databases.

Moreover, there is no generalized system tool for migration between them. Many of the
solutions are more specific to some organization and are developed only for their system. But
having a generalized system helps to save development time, and to save required resources of the
organization. Therefore it is important to develop such a system.

Related works

Based on the concept of Object Relational Mapping and traditional Extract, Transform and
Load data migration technique thesis [1] proposed a methodology for migrating data from RDBMS
to NoSQL. The main idea of the methodology is based on the analyzing properly the existing
database and create a join criteria, which further is used for scheme design and coding.
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The authors in [2] work proposed an approach, named as R2NoSQL, which defines
conceptual mappings to enhance the data conversion process. In this paper, [2] presented their
approach and some implementation and experimental results, which show that, by using the defined
conceptual mappings, they obtain a consistent target NoSQL database with respect to a source
Relational one. The concept of this idea mostly lies on the idea of metadata of the existing database.

This paper [3] provides a literature review of some of the recent approaches proposed by
different researchers in the sphere of migration of data from relational to NoSQL databases.
A number of researchers proposed some approaches for the coexistence of NoSQL and Relational
databases together.

This article [4] describes proposed migration mechanism from a relational database to a
database-oriented columns type HBase and Cassandra. The first approach that the authors have
implemented is migrating MySQL to HBase, for which they have exported the data from the
MySQL table in a format readable by HBase such as CSV, and make sure there is a field that
represents the key to the HBase table row. Then the [4] used MapReduce to import this data,
running an instance of MapReduce in a Cluster, and then mapping information between the column
family of the HBase table and the data columns in the CSV file. This is one of the approaches
proposed by the authors to migrate MySQL database tables to an HBase table. To do the migration
[4] have exported the data from the table of a RDBMS in a format readable by Cassandra such as
CSV using the CQL language. CQL is a declarative language similar to SQL and it has the same
basic structure as SQL with some differences.

This work [5] provided a new model of migration process which basically consists of three
phases, the first of which allows to obtain a copy of these metadata using the principle known as
semantic enrichment and which extract the different features of the objects, like aggregation,
inheritance and composition, the second phase of the process concerns the automatic generation of a
New Optimized Data Model (NODM) which stores all required relational database information in a
flattened way. And final step was the mapping of the target relational database into column-oriented
form of the Hadoop ecosystem. And by uniting those approaches the authors developed a migration
solution from a relational database to a NoSQL column-oriented database.

A generalized system methodology to migrate data from relational database to non-
relational database

When working with large volumes of data, like processing and analyzing it, enterprise
applications use relational data model that does not support improved performance relative to
NoSQL. To support statistical data analysis data migration is required as a part of performance of
enterprises. The main differences of NoSQL from Relational model according to their structure and
the way they store the information. The structure of the relational databases are more complex in
terms of their concept of normalization as compared to NoSQL databases. Based on the rules of
normalization they divided their information into different tables with join relationship. On the
other hand NoSQL databases store their information denormalized way which is unstructured or
semi structured[1].

In order to handle the problem of structure between databases, we should first get the
metadata of source database (relational DB) and use it as a starting point in destination
database(NoSQL DB), and second we should define all of the relationships of tables within the
source database to be able to migrate it to destination database.

Below are the steps of the methodology for migration processes:

Stepl: Obtain a copy of metadata using the principle of semantic enrichment, and this to
extract the different principles of the objects, including aggregation, inheritance and
composition[5].

Step2: Analyze data with detail relationship defined in the database schema, and subsequently
design and develop join criterion according to the relationship in order to get complete information.
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In relational database tables are defined in a schema using primary key (PK) and foreign key (FK)
concept in order to make relationships among them. We should define the relationship between
tables: one-to-many, one-to-one or many-to-many. In order to form complete information about an
order, tables should be connected using different joining criterion (left join/right join/inner
join/outer join). Based on the relationship of different tables shown in their schema we can define
the joining criterion[1].

Step 3: Design and develop an implicit schema for MongoDB data storing. Based on the
previous step we create a MongoDB schema, where the relationships are given as a nesting of data.
The given data will be in the form of JSON document[1].

Step 4: Design and develop class diagrams based on the data analysis and implicit schema. In
this step according to the step 1 we define all classes for each table and their relationship[1].

Step 5: Writing codes for classes defined in the class diagrams (refer to Step 1). Based on the
class diagram we write code for classes and define their properties, relationships and methods[1].

Step 6: Writing code for Data Migration. This step provides some coding samples that
comprises of getting or creating MongoDB data collection, extracting data from different SQL
tables in order to form complete information using join criterion identified in Step 1, mapping the
extracted data to the BSON objects instantiated from classes (refer to Step 4) and subsequently
uploading these collection of objects to the MongoDB collections as BSON document[1].

Conclusion

All of these articles provided different kind of new methodologies, models, architecture and
knowledge. But most of them works only with specific organization database. These works can be
categorized depending on which NoSQL database researches have used: MongoDB, HBase,
Cassandra. Also articles can be categorized by the goal of their work: to make a methodology, to
make a model, to implement a real application. In this paper we introduced a novel approach of data
migration which uses two existing methodologies and combines them in order to achieve a new
generalized system methodology.
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Ianganoaesa H.K.
Hayunbiii pykoBoauresib: Kaabneesa 7K.b.
O0600menHast cucTeMa Il 0TOOPasKeHUsl PeISIMUOHHBIX U
HepeasimuoHubix (NOSQL) 6a3 maHHBIX
AHHoTanus: B HacTosIEee BpeMsi CUCTeMBbl OTOOPaKeHUS PENSIMOHHBIX U HEPESIIHOHHBIX
(NoSQL) 6a3 maHHBIX CTaHOBSTCS Bce Oojiee M OoJsiee MOMyNIspHBIMH. [lOTOMY 4YTO CEromHs
OOJIBIIMHCTBO TPEANPHUATHI CTAIKHBAIOTCS C PEATbHOCTHIO, KOTJAA UM MPHUXOAUTCA padoTaTh ¢
OOJIBIITUM KOJMYECTBOM JIaHHBIX, YTOOBI MPUHUMATh PEIICHUs, KOTOPhIE MOTYT TOBIHATH Ha UX
MECTO Ha pbIHKEe. JlaHHBbIE, MPOU3BOIMMBIE B COBPEMEHHOM MHpE, PacTyT ACHb OTO JHS, YTO
3aTpyAHsIeT uX OoOpabOTKy W aHanu3. TpaaWIMOHHBIC PENSAIHUOHHBIE 0a3bl JaHHBIX HE MOTYT
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oOpabaTeiBaTh PabOTy C OOJBIIUM OOBEMOM JAaHHBIX, B TO BpeMs KaK HEPEISIHOHHBIC Oa3bl
JaHHBIX OOJIbINIE MOIXOASAT JUIsl paboThl ¢ Hel. [1o3ToMy BaXHO €O3/1aTh OOOOIICHHYIO CHUCTEMY,
KOTOpasi MOXET MEPEBOUTh PENSIMOHHYI0 0a3y JaHHBIX B HEPEISIMOHHYIO. B 3TOi cTarbe MbI
MPEJCTAaBIsIeM HOBYIO METOJMOJIOTHIO IEPEHOCA PEISIIIMOHHON 0a3bl JaHHBIX B HEPEISIIHOHHYIO
0a3y JaHHBIX HA OCHOBE JBYX CYIIECTBYIOIINUX PadoT.

KiaroueBble cjioBa: pessiiiMOHHAs 0a3a JaHHBIX, HEPEJSIMOHHAs 0a3a JaHHBIX, MHUTPAIHS,
ropusoHTalibHOe MacmTabuposanue, Hadoop, Cassandra, Hbase, MongoDB, crpykTypupoBaHHasi,
HecTpykTypupoBanHas, MySQL.

Ilanxanoaesa H.K.
Feuibivu kerekwi: Kaasneesa 7K.b.
PessinusibIk sxone peasinusibik eMec (NOSQL) mastimeTTep 6a3achbiH KOpCeTYliH
JKaJnmbLJIaHFaH JKyHeci

AngaTna: Kasipri yakpITra pemsiunvsuibiK okoHe pesasiusuiblk emec (NOSQL) moamimerrep
0a3achlH KepceTy kyiemnepi TaHbiMan Oona 6actansl. Cebebi, OYTriHri TaHaa KenTereH KoCIMOpbIH-
Jlap HapBIKTarbl OPHBIHA dcep €Tyl MyMKIH HICHIMACP KaObUIgay YIIiH KONTEIeH MAIIMETTCPMEH
KYMBIC icTeyre MakOyp 6omaapl. Kazipri oneme eHIipiareH MaJliMeTTep KYHHEH-KYHIe ocye, Oyl
oJlapIbl OHJCY MEH Talmayabl KUbIHIATAABl. JlocTypili pensuusuIblK JepeKkTep 0a3achl YIKEH
KeJIeMJIe JKYMBIC iCTel amMaiijibl, all pessusUIbIK eMec MAJliMeTTep 0a3achl OHBIMEH KYMBIC iCTey-
re bIHFaiabpl. COHNIBIKTAH PENSIIFSUIBIK eMeC JIePEeKKOPIBl PEISIUSIIBIK eMeC JIEPeKKOpFa ayaapa
aNaThlH KaJIIMbLIaHFaH XKYHeHI Kypy MaHbpI3abl. OChl Makanaaa 0i3 €Ki )KYMBIC HETi131HJIe PeIIsius-
JIBIK IEPEKKOP/IBI PEISIIHASIIBIK €MeC IEPEKKOPFa aybICTHIPY/IBIH jKaHa 9ICTEMECIH YChIHAMBI3.

Kinr ce3mep: Pensuusiblk nepektep 0as3achl, peisIUsUIBIK eMec JepekTep 0a3achl, KOHBIC
aynapy, kesjneHeH macmrabray, Hadoop, Cassandra, Hbase, MongoDB, kypslibiMaanraH, Kypbl-
neiMaan6aran, MySQL
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