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Abstract: Database is one of the most important parts in running an application.
Databases can be used to store data. However, in running an application, the
selection of an appropriate database needs to be considered, so that the resulting
information can be in accordance with user needs. In developing applications, more
people use RDBMS design which has a very structured nature, but technological
developments have introduced NoSQL as a database development method. In this
research, MySQL and MongoDB databases will be tested in transaction processing.
The tests carried out include comparisons of database designs, comparisons of
defining table structures, comparisons of running time in the insert, update, delete,
search processes. The test results show that MongoDB has a simpler table
description structure than MySQL. The results of the running time test show that
MongoDB has a faster running time difference than MySQL. In the insert process
there is a time difference of 0.005625 sec, update 0.001688 sec, delete 0.00075 sec
and search 0.006875 sec.

Keywords: database, MySQL, MongoDB, NoSQL, RDBMS

INTRODUCTION

Database is a collection of data that is integrated and processed to produce information that is useful for its
users (Nahrun et al., 2017). Utilization of databases in application development is a very important part. Without
a database an application will not be able to produce the information needed by the user.

The development of Information technology and Information Systems requires every company or
organization that uses database services to be able to follow market trends and competition. In addition, the very
high investment value for technology-based projects is also a consideration for management (Masa Depan
Teknologi Basis Data | Hypernet, 2018). Database development began with the Integrated Data Store generation
in 1960. In 1970, it was introduced to the relational database generation and became the most widely used
database model by application developers to date (Heal, 2016). The generation of relational databases (RDB)
developed in tandem with the use of the SQL database language (Structured Query Language).

The growth in the data needs of every company or organization in presenting information is getting higher,
giving rise to the term 'Big Data'. 'Big Data' technology is able to provide large volumes of data, high speed, real-
time and large data storage capacity (Ramzan et al., 2019). As data needs grow, database users are starting to
turn to unstructured data processing. In addition, the emergence of the need for ‘cloud storage' which presents
data in real time is no longer able to be handled by the RDB generation or currently better known as SQL. Big
Data has structured, semi-structured and unstructured data patterns so that it is able to process and store data up
to 1TB (Terabyte) in size, while RDB is only capable of storing data in the Gigabyte range.

NoSQL (non-relational database) began to emerge as the right choice as an alternative to unstructured data
storage (Moniruzzaman & Hossain, 2013). Currently, web application developers prefer NoSQL, because
NoSQL is made to support modern applications with a more specific data model and has a flexible schema.

In making the database design, several stages will be passed so that it can produce a database
implementation that is able to produce valid information. Several stages that must be carried out are analysis of
data requirements, conceptual database design, transformation of database design on the DBMS and query
execution. In this study, a comparison of database design using MySQL and MonggoDB will be carried out.

The need for data transactions in the current digital era is a very crucial thing to prove the performance of a
business/industry. Service and delivery of information that is fast, efficient and precise is a high selling point.
The trials carried out (Bhaswara et al., 2017)(Halimi et al., 2021)(Deari et al., 2018)(Gy6rodi et al., 2022) in
conducting CRUD testing, NoSQL with MongoDB has better performance compared to RDBMS databases.
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In this study, a comparison of the MySQL and MongoDB database design stages will be carried out in a
sales transaction. The purpose of this study is to compare the design stages in database creation, so that
conclusions can be drawn about the use of the right database used in the process and scale of transactions that
will be implemented by a business/industry.

LITERATURE REVIEW
Database

In its development, the database is one of the most important parts in processing data into information.
Database is defined as a collection of records that are integrated with each other (Connolly & Begg,
2015)(Mumtahana, 2021)(Raut Professor, 2017). Database is a procedure for processing data into information
that can be utilized by users according to their needs. The information is obtained from the relationships that
occur between data in a particular community (Susilo, 2017).

There are several purposes of using the database, including:

Facilitate data storage even on data that has a very large value.

Reduce data redundancy

Maintain data accuracy

Accommodate data so that the availability of data needed by users can be available
Maintain data security

Provide user sharing

. Provide complete data

Database Management System is an application software that is used to manipulate data, data management
and access control in a database (Susena et al., 2015)(Connolly & Begg, 2015). There are several DBMS that are
widely used, including Oracle, MySQL, Ms. Acess, SQL Server, Postgree SQL, SQL Lite, Teradata and more.

Database System is a collection of databases that have mutual relationships and several applications that are
integrated with each other so as to produce information (Putra et al., 2020). Several components of the Database
System are (1) Hardware, (2) Operating System, (3) Database, (4) DBMS, (5) User and (6) Application.

The database is used to generate information from a collection of related data by giving the Query
command. Queries are used to manipulate data so that the information can be presented in real time. In addition,
databases are needed by various groups, for example, businesses, academics, organizations, governments,
companies and even small agencies/organizations that want to present information in real time.

Nogoh~wdNE

Relationship Database Management System (RDBMS)

Relationship Database Management System (RDBMS) which uses the principle of relations between tables
to generate information. RDBMS is a database that is based on the concept of relationship which has a basic
mathematical theory and relationship theory (Ramzan et al., 2019). Every existing data is stored in a table, while
to produce a good data integration, there is a relationship that occurs between tables in a particular community.
Meanwhile, to perform data manipulation, RDBMS uses SQL which is written in a structured manner .

Not Only Structure Query Language (NoSQL)

Not Only SQL or often known as NoSQL is a database design that was created with the aim of modeling
special data that is more flexible and schematic and does not use SQL to manipulate data (Moniruzzaman &
Hossain, 2013)(Palanisamy & Suvithavani, 2020). NoSQL databases do not apply the ACID (atomicity,
consistency, Isolation, durability) rules that are applied to the RDBMS (Nance et al., 2013).

METHOD
In this study, a comparison of MySQL and MongoDB database designs will be carried out in the case of
transactions. The designs that will be made are the database structure design, table structure design and database
performance in the CRUD (Create, Read, Update, Delete) process. The steps in this research are as follows:

requerement | _ Conceptual _ Transformation ~ _ — _ Evaluation and
analysis Desain Desain g Recomendation

Fig. 1. Research Steps
Figure 1 shows the steps taken in this research. The first step of the research is to analyze the data and
information needs of a transaction. In the next step, create a conceptual database design in the form of a
table/document structure design and a relation/join structure between tables. After the conceptual design is made,
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the next step is to transform MySQL and NoSQL. The next stage is to test the CRUD process (Create, Read,
Update, Delete) so that it will produce recommendations for the appropriate database to use.

RESULT
In this study, a sample of data/information needs from sales transactions at a basic food store will be carried
out. This research has several results, namely:
1. Analysis of sales transaction data needs
Processing data into information in the sales transaction process results in an analysis of data and
information needs in the form of:
a. Information needs as follows:
1) Data of goods to be sold
2) Transaction data that occurs in the sales process
b. Data requirements are as follows:
1) Goods
2) Transaction
3) Detail_transaction
2. Table/Document Structure Design
In this section, a conceptual table/document structure design will be made on MySQL and MongoDB. In
MySQL the data/information needs can be stored or manipulated in a clear table structure of data types,
character length and selection of key attributes. However, MongoDB stores data/information needs in the
form of a more flexible document. The description of the needs of the table structure in MySQL is as

follows:
a. Produc
Table 1. structure produc
Kode_barang Char 6 Primary Key
Nama_barang Varchar 30 -
Harga_barang Money - -
Qty Int - -

In Table 1 is a description of the structure of information needs about produc.

b. Transaction
Table 2. structure transaction

no_transaksi Char 6 Primary Key

no_detail_tr Int - Foreign_key

Total_pembayaran | Money - -

In table 2 is a description of structure of information needs about transaction.

¢. Detail_transaction
Table 3. structure detail_transaction

no_detail_tr Int - Primary_key
Kode_barang Char 6 Foreign Key
Jum_beli Int - -
Total Money - -

In table 2 is a description of structure of information needs about detail_transaction.
Meanwhile, data/information storage with MongoDB uses the JSON concept, where data/information is
stored in the form of documents that are more dynamic and flexible in the concept of connecting one data
to another.

db.barang.insertone ({
_kode_barang :"brg001”,
nama_barang :"kerupuk”,
qty : 24,

harga : 5000

1

Fig. 2. Conceptual design of a document in MongoDB.
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Figure 2 is a conceptual design of a document in MongoDb. mongoDb has a more flexible design
independent of defining data types and required character lengths. This makes data storage on MongoDb
adaptable to information needs.

3. Relationship/Join
The relation in MySQL and MongoDB conceptually has the same understanding. Where the relationship
is to connect data dependencies from one table/document with other tables/documents. The following
describes the relationship of the three tables in MySQL.

f »
r b
Entity 1 EHS .
o ) Prirmary Key
Primary Key . —
S Foreignke
field_ field 1
Field 2 ) Field_2.
%, .
' i "
Enrity 2
. _P'.TE".' ey
Foreignkey
field_1
Field 2.
LY &

Fig 3. Relational design in RDBMS

The relationship design in Figure 3. above illustrates the relationship of 3 tables that are mutually
dependent on the delivery of information. Each table has one attribute that is selected to be the primary
key attribute (Primary Key / PK). In the Items table, the primary key is item_code. From the picture
above, the item_code which becomes a PK in the goods table appears as a Foreign Key (FK) in the
transaction_detail table. This shows that there is a need for dependency on the PK attribute to become the
FK attribute from a table that is related to each other. While the concept of relations in MongoDB is
explained in the image below:

db.barang.insertone ({
_kode barang :"brg001*=
nama_barang :”kerupuk’:,\
gty : 24,

harga : 5000

dh.detail_transaksi.insertonfe ({
_no_detail_tr : 1

kode :"brg001”,

nama_barang :"kerupuk”,
jum_beli : 8

total :40000

Fig. 4. JOIN concept in MongoDB

The form of a relationship in MongoDB can be shown by the presence of the same data in a transaction
document that will be combined with other documents. The term relation between tables in MongoDB is
often referred to as a join collection by using a function in MongoDB so that it is able to generate the
data/information needed. In making the join concept in MongoDb, it is not required to describe the
column name/attribute FK must be the same as the PK attribute in the master table. In the example of the
join concept in Figure 4 there is a PK, namely _kode_barang, but in the transaction_details table the code
is written, but with the same details as the data in the previous table. This proves that the dynamic nature
of the MongoDB database is more flexible than the RDBMS.
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4. Implementation MySQL
This section will explain the implementation of the database design results using MySQL and MongoDB.
The implementations applied are: Create, Insert, and select.

arialB [cobal> create table barang(
-> kode_barang char(&),
-= nama_barang wvarchar(30),
-» harga int,
-» gty int,
-» primarykey (kode_barang)
I

Fié 5. create table barang

Figure 5 is the result of implementing the goods create table. In the goods table there are 4 columns that
have data type criteria and character length according to information needs.

ariaDB [cobals insert into barang values

-> ("brg003™,"emping melinjo™,45000,24),
-= ("brg004™,"beras pulen”,12000,60),

-= ("brg00s”,"gula pasir",15000,60),

-= ("brgooe™,"gula merah kecil"”,5600,70),
-= ("brg007","gula pasir 50gr™,2000,67),
-> ("brg008™,"Kopi Luwak 250gr™,12500,85);

uery 0K, & rows affected (0.11 sec)
Records: & Duplicates: 0 Warnings: 0

Fig. 6. Insert Items table data

After creating the table structure, the next step is to add data/records to the table with the insert command.
In Figure 6, insert data in the goods table with a total of 6 records. It can be seen that the running time
required for MySQL to insert data is 6 records with a time of 0.11sec.
From the two experiments, it can be concluded that the RDBMS query using the MySQL DBMS is a
structured query. Each query that is written must be adapted to the structure of the SQL language.

5. Implementation MongoDB
In this section, we will test the implementation of the database design results using MongoDB. The
following will be implemented on MongoDB.

> db.bharang.inseprt{
... tkode:"hrgBA3",
... nama:"gula 508gr",
... harga:-5888,
. gbyzl2,

.. {kode:"hrqgBBb4',
... nama:"samhel pecel",
... harga:78088,

. gty:24};

Fig.7 Im-p;l-ementation of goods documents

In MongoDb to create, inserting a document is technically more dynamic and flexible than RDBMS.
Figure 7 is an implementation for creating goods documents. From the picture it can be seen, the
description to create is not as complicated as MySQL. Item documents are described without having to
define their structure first. When the document is created, it can perform the insert stage.

z db.barang.find{> . pretty(>
"_id" : Objectld("62622453d88%c?1a624791h1")>,
rgB@1 ",

"kode_brg" : "h
"nama_brg" : “kerupuk kulit",
“harga" : 58088,
gty : 28
i
"_id" : Objectld( 62622687d88%c71a624791h2") .
"kode" : “hrgBB@2",
"nama" : “gula 1kg".
vty : 12,
"harga" : 156868
?
Y_id" : Objectld( 62622854d88%c71a624721h3") .
"kode" : “hrgB@3".
"nama'" : “gula 5@8gr".
"harga" : 8888,
R vgty® : 12

Fig. 8. Display of data search
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Figure 8 shows the view of the data search on MongoDB. From the picture it can be seen, the index for
each data is indicated by the _id that is owned by each object. The Objectld will be used as a pointer
when a JOIN occurs.

6. Testing
In research (Bhaswara et al., 2017), they compare the performance, flexibility and scalability of the
MongoDB and MySQL DBMS. The test results show that each DBMS has its own advantages. MySQL
performance value in operating JOIN is better than MongoDB.
Meanwhile, MongoDB has a good performance value in managing the CRUD process. Table 2. shows the
results of performance testing of MySQL and MongoDB.

Table 4. MySQL and MongoDB Performance Test Results

MySQL MongoDB
Data 25 50 75 100 25 50 75 100
Insert 0.045 | 0.080 | 0.096 | 0.112 | 0.005 | 0.013 | 0.027 | 0.045
Update 0.015 | 0.037 | 0.059 | 0.076 | 0.002 | 0.005 | 0.008 | 0.014
Delete 0.013 | 0.025 | 0.047 | 0.077 | 0.003 | 0.005 | 0.007 | 0.009
Search 0.035 | 0.055 | 0.077 | 0.096 | 0.012 | 0.022 | 0.045 | 0.063

Table 4. shows the difference in run time between MySQL and MongoDB in the insert, update, delete and
search processes. The test was carried out on multiples of the first 25 data, 50 data, 75 data and 100 data.
The comparison of test results is described in the graphic image below:

a1z 0.08
0.07
o1
0.06
008 0.05
0.06 i Py 0.04 —MySQL
—Muorgol8 0.3 = MongoDB
004
0.02
iTur) 001 //
o ]
25 5 3 100 25 50 75 100
Fig. 9. Comparison of insert times Fig. 10. Comparison of update times

—MysaL
——MongoD8

25 50 75 100

Fig. 11. Comparison of delete times
Figure 9 above is the result of a comparison of the insert test data on MySQL and MongoDB. Figure 10

above is the result of a comparison of the trials on the data update command. Figure 11 above is the result
of a comparison of the trials on the delete command.
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Fig. 12. Comparison of Search times Fig. 13. Performance comparison of MySQL and
MongoDB

Figure 12 above illustrates the comparison of the test results on the search data command. Data search is
carried out in a simple data search process, data search by applying JOIN, and data search to perform
transactions using aggregation functions. From the test results on each of the commands mentioned
above, the average running time in each execution results is obtained as shown in Figure 13.

The test results above show that MongoDB has better performance than MySQL. In the application of the
insert command between MongoDB and MySQL there is a time difference of 0.005625 sec. the update
command has a time difference of 0.001688 sec, delete has a time difference of 0.00075 sec and search
has a time difference of 0.006875 sec. From the test results, JOIN MongoDB requires a command that
combines several functions, so it requires a longer running time, while in MySQL the JOIN table
command is simpler by only providing the functions needed to process data.

DISCUSSIONS

From the results of the trials that have been carried out, it can be formulated several recommendations for

selecting a database for processing transaction data. The recommendations given are as follows:

a. In the RDBMS database design, it is necessary to describe the table structure according to the
information needs. So that in describing the structure of the database, the RDBMS has a structured
and inflexible nature.

b. In NoSQL database and table design is more flexible and there is no need for a description of the table
structure as in RDBMS.

¢. For transactions that are dynamic and require bid data, a NoSQL database design can be used, while
for more complex transaction data storage, an RDBMS database design can be used because with an
RDBMS, the processing of transaction data can be carried out in a structured manner and is simpler in
using commands.

d. In data processing, NoSQL databases have faster access times than RDBMS databases.

CONCLUSION
From the results of research conducted to assess the optimization of the selection of RDBMS (MySQL) and
NoSQL (MongoDB) databases in the transaction process, it shows that MongoDB has a faster running time than
MySQL. In addition, in describing the table structure, MongoDB has simpler commands than MySQL.
However, in processing transactions that are more complex, MySQL has better performance, because the
commands in MongoDB require writing more complex commands by implementing functions in it.
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