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Article info Abstract

MongoDB is a powerful and popular NoSQL database management
Received: 25/5/2024 system, especially in the information technology industry, MongoDB
Revised: 10/7/2024 plays an important role in database deployment and management.

Currently, MongoDB has initially completed the deployment of the
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database model for banks in Vietnam. The implementation processes
for applying MongoDB to large database systems are complete, and

the bank’s database system is also very rich. Besides the advantages,

Keywords there are also difficulties when building the system, so applying the
NoSQOL MongoDB database model from the university training process plays
DatabaseModel an important role in developing the database system. MongoDB

Mongodb database in Vietnam.

|77



Vol 10. No 4 No 4 August 2024

TAP CHI KHOA HQC PAI HQC TAN TRAO
ISSN: 2354 - 1431

http://tckh.daihoctantrao.edu.vn/

NGHIEN CUU VA TRIEN KHAI MO HINH
CO SO DU LIEU MONGODB CHO NGAN HANG VPBANK HA NOI VIET NAM

Lai Purc Anh, Bui Hdi Phong”

BPai hoc Kién tric Ha Néi, Ha Néi, Viét Nam
Dia chi email: phongbh@hau.edu.vn
https://doi.org/10.51453/2354-1431/2024/1167

Théng tin bai bao Tém tit

MongoDB 1a mot hé thong quan 1y co sé dit liéu NoSQL manh mé
Ngady nhén bai:25/5/2024 va pho bién, dac biét la trong nganh cong nghé thong tin,MongoDB
Ngay hoan thién:10/7/2024

Ngay duyét dang: 25/8/2024

dong vai trd quan trong trong viéce trién khai va quan 1y co s& dit lidu.
Hién tai, MongoDB da budediu hoan thién cho viée trién khai mo
hinh co so dit liéu cho cac ngén hang tai Viét Nam. Cac quy trinh

trién khai ap dung MongoDB cho cac hé thong co s dir liéu 16n da
Tir khoa hoan chinh, h¢ théng co s0O dir liéu cua ngan hang ciing rat phong
Database NoSOL MongoDB phu. Bén canh cac thuan 191, con cé cac kho khan khi xay dung hé
thong, nén viéc ap dung mo hinh co sé dir liéu MongoDB tir qua
trinh dao tao trong truong dai hoc dong vai tro quan trong trong phat

trién hé théng co s0 dir licu MongoDB ¢ Viét Nam.

1. Introduction 2022-2025; Decision 131/QD-TTg (January 25,
2022) on digital transformation of the Prime

Decision 4740/QD-BGDDT

Teaching and learning transfer scientific

skills Then,

knowledge, technology, and working Minister;

to students. The application of information (December 6, 2022) on the set of indicators and

technology in teaching is currently an active tool  evaluation criteria for digital transformation in
in teaching and learning, which is emphasized

by Resolution 29-NQ/ TW (November 4, 2013)

higher education institutions

) o ) ) This shows that the application of information
in the application of information technology (IT)

. ) . . technology in teaching at the university level is a
and communication in teaching and learning
Recently, Decisions 1282/ QD-BGDDT (May

10, 2022) of the Ministry of Education and

necessary trend and requirement for educationand
training development and integration in the 4.0

Training on Promulgating a Plan tostrengthen the revolution. At Hanoi University of Architecture,

application of information technology and digital

transformation in education and training the period
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in the Information Technology Engineer training

program, the database subject (4th year) requires
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students to apply the knowledge they have learned

to design mechanical systems database

Meanwhile, the installation and configuration
of the database system are expressed in command
form, making it difficult for students to visualize
the characteristics of the system architecture. In
particular, the database design between tables,
and columns... is very complicated and cannot be
expressed clearly, leading to difficulty for students

to understand.

and accessibility of the subject to actual
construction, construction management is reduced
Besides, the MongoDB database model helps
design and build database systems visually, how
to preserve data is clearly shown while building

the system.

Currently, the MongoDB database model is
applied by many banks to deploy their database
systems (Table 1). In Vietnam, the MongoDB
database model is often used to serve project
design. Currently, students majoring in information
technology at Hanoi University of Architecture
have been instructed to apply the MongoDB
database model to the design of database systems

in their subjects and graduation thesis.

2. Applying the MongoDB database model
for Banks

2.1. Banks use the MongoDB database model

Banks for using the MongoDB database model

can be listed as follows:

VPBank uses MongoDB for data management
and application development in the financial and

investment banking sectors.

MBBank uses the MongoDB application to
optimize data storage and query processes in the

banking system.

BIDV uses MongoDB to build applications to
manage customer information and online banking

services.

Techcombank MongoDB into

several projects to improve data management and

integrates

enhance scalability.

VietinBank uses MongoDB to store and
manage data about financial transactions and

customer information.

VietcomBank uses MongoDB to store customer

information and optimize transaction processes.

DongA Bank uses MongoDB to store customer

information and optimize transaction processes.

ACB deploy MongoDB to improve data
management and increase agility in digital banking

projects.

2.2. Reality factors of apllying MongoDB at

universities

Applying the MongoDB database model to
database system construction projects by current
development trends, especially the 4.0 technology
revolution in the information technology industry.
The MongoDB database model helps banks ensure
data integrity, clearly demonstrating system
architecture and equipment for system design,
construction and operation, and management

database.

Minimize errors/conflicts between system
design and construction, reduce investment costs,

and be transparent in project management.

A common recruitment criterion in information
technology engineering companies is whether

they can use the MongoDB database system.

The trend between training and approach to

real work of fresh graduates.

3. Properties of MongoDB

MongoDB is a NoSQL database management
system, designed to store and process unstructured
data. MongoDB was developed with the desire

to integrate into effective database design and
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construction management systems based on the

MongoDB database model.

In the VMware software system, including the
Linux CentOS 7 operating system for installation
and configuration, the MongoDB database system
is built entirely on commands, commonly used in

projects. projects and systems with large databases.

In the MongoDB database model, each system
architecture and component are represented by the

database we collect and store.

Working with databases, MongoDB stores

customer information that banks collect daily.

Changing MongoDB parameters will help
reduce data querying capacity, optimize recovery

time, and store data.

4. Process of using Revit/MEP

* Step 1: Determine investor requirements for

the system

* Step 2: Analyze requirements and design the

appropriate system
* Step 3: Install and configure the system

* Step 4: Deploy system design: Data - Table -

Database - Server

» Step 5: Analyze the database system, check

for system conflicts, and secure the database.

5. Build a database system with MongoDB
5.1. Computer configuration

Requirements of computers using MongoDB

are shown in Table 2.
5.2. MongoDB database models

The MongoDB database model includes the

following basic elements:

A database is a collection of Collections and is

the basic unit for data organization in MongoDB.
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is a collection of Documents
MongoDB. Each Collection

corresponds to a table in a relational database.

Collection

(records) in

The document is the basic record in MongoDB
and is represented as JSON-like BSON. Each
Document is an independent record and can

contain structured or unstructured fields.

Field is a key-value pair in the Document,
corresponding to a field in the relational table.
Values can be simple data types or nested

Documents.

Index is a mechanism to speed up queries by
sorting and storing data according to a specific

field in a Document.

The MongoDB database

architecture is shown in Figure 1.

actual system

6. Advantages and disadvantags using BIM
6.1. Advantages

The 4.0 technology revolution is taking place
strongly in Vietnam, all industries have plans and

visions to apply information technology to 2030.

The information standard of

officials, engineers, experts and managers has

technology

been improved, qualified and able to access new

technology to solve current works.

The investment of large banks in the MongoDB
database system is very strong, and policies are
favorable for projects applying the MongoDB

database system.

Universities have included the MongoDB
database model in training from main courses to
external expansion. Competitions for students
about MongoDB are also very exciting, stimulating

students’ spirit and love for researching MongoDB.

The MongoDB database system is a step in
preparing new graduates to be accepted into

professional jobs with good salaries.
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For Hanoi University of Architecture, a
roadmap to bring the MongoDB database model
into mainstream teaching has been proposed
and plans to develop database majors have been
established.

6.2. Disadvantages

The initial cost for MongoDB technology is
very high, especially the cost of technological
equipment, human resources training costs, and
changes in design and construction concepts from

the perspective of the database model. MongoDB.

The application and control of processes
according to the MongoDB database model
still has many limitations, especially changes
in working methods, system management
thinking, and synchronization in database control.
MongoDB data from banks and state management

units is not synchronized.

For Hanoi University of Architecture, the
application of the MongoDB database is still
limited, the use of MongoDB in course design,
teaching and graduation projects is only at
the encouragement stage, with no mandatory
requirements. Therefore, the development of
MongoDB database system in specialized fields is
still limited.

Table 1. Some software in MongoDB

used for banking

Number Software Company

| MongoDB Community, VPBANK
MongoDB Enterprise

5 MongoDB Community, MBBANK
MongoDB Enterprise

3 MongoDB Community, OCB
MongoDB Atlas

4 MongoDB Community, VIETCOMBANK
MongoDB Enterprise

5 MongoDB Community, TECHCOMBANK
MongoDB Atlas

Table 2 High-performance PC configuration
for MongoDB

Windows 7 SP1 64-bit

Operating system | Windows 8.1 64-bit

Windows 10 64-bit

CPU Intel Core i, Xeon, AMD

Multi-Core processors are prefered

16GB RAM

Revit with 700 MB

Monitor Ultra high definition

HDD 5GB

Support Point Cloud data

Web browser Internet Explorer 7.0 (Or higher

version)

Mongo Instance

Database 1
Collection 1
Document 1 = document2 ‘
Key1: { Value1 }
Key2: { Value2 }
Key3: { Value3 }
| Key..N:{Value..N }

Document 3 ‘

Document ..N ‘

Collection 2 Collection ..N ‘

Database 2 Database 3 Database ...N

Figure 1 Architecture MongoDB database
Model

MongoDB AE@H‘EI&@@EM@

Shard 1 Shard 2

Shard 3 Shard N

Primary Primary
Secondary

Serondary

Figure 2 MongoDB Architecture
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ttp: //dochub. mongodb. or:

Figure 7 Interface to access the database

MongoDB shell version v4.4.22
Enter password

connecting to: mongodb://127.0.0
Implicit session: session { "id"
MongoDB server version: 4.4.22
MongoDB Enterprise rs@1:PRIMARY= show dbs
admin  ©0.000GB
config ©.000GB
local 0.032GB
qlkh 0.027GB
MongoDB Enterpris
switched to db ql
MongoDB Enterprise rs01:PRIMARY> show collections
account

customer

:PRIMARY> use glkh

MongoDB Enterprise rs01:PRIMARY> db.account.count()

200000

MongoDB Enterprise rs@1:PRIMARY> db.customer.count()

200000
MongoDB Enterprise rs01:PRIMARY= []

1:27017/?authSource=admin&kcompressors=disabled&gssapiServiceName=mongodi
: UUID("b71lce520-63a9-44c8-b375-9078fdo88as4") }

Figure 8 400000 lines of data

Source: HMT company

7. Conclusions

MongoDB database system is an inevitable
trend, the integration of Vietnam’s information
technology industry with the world, the application
of MongoDB database model plays a huge role in
the development of the industry. construction in

Vietnam.

The MongoDB database model brings speed
and convenience in storing, managing and

securing user information.

The MongoDB database system is increasingly
perfected and helps the application of the
MongoDB database model become more popular
for high-tech projects.

For education and training, the MongoDB
database model has become a widely used model
and is included in project implementation in
almost all businesses, large banks, etc.

It is necessary to introduce the MongoDB
database model into official teaching at universities
with majors in information technology, computer
software and  other

science, technology

infrastructure industries.
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