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1. Background

Introduction of Database Management System

1.1.

Database Management System (DBMS) is a software package for managing
database. It provides several kinds of operations such as create, retrieve, update data
including managing data manipulation. The DBMS essential serves as an interface that bridge
between end users or applications with a database to ensure data integrity and consistency.

1.2.

SQL vs NoSQL

SQL stands for Structured Query Language. It is a standard language for relational
database management and data handling. It allows manipulating structured data whose
entities/variables are associated with certain relations.

NoSQL stands for Non-Structured Query Language. It is designed to deal with huge
and intensive data that have various demands for modern applications such as different data
structures, customization, complex real-time data, etc. It combines a wide variety of different

database technologies to support nowadays technologies.

Type

Table-based database

Various types such as
e Document-based database
e Key-value pairs
e Graph database
e Wide-column stores

Scaling

Vertical scaling, it scales by a
power of its hardware

Horizontal scaling, it scales by
increasing servers in the pool
resources to reduce the load

Flexibility

Fix schemas which identified
since predefine phase

High flexibility due to dynamic
schemas

ACID Compliance

Comply with ACID

Sacrifice ACID compliance for
flexibility and performance

Examples

e MySql

e Oracle

e Sqlite

e Postgres
e MS-SQL

e MongoDB
e Redis
e Hbase
e Neo4j
e CouchDB




1.3. Document Database

According to the need for unstructured data, the rapid growth of cloud computing and
high demands of a requirement. Document database is introduced to loosen the
restrictions on database schemas by using the document data model.
. H $GYDOWIHV [1]

e Independent document units help increase performance and distribute data

across servers.
e Easy to apply application logic without translation between application and SQL

queries.
e Support unstructured data that provide flexibility for data migration and usage.

2. Introduction to MongoDB
2.1. What is MongoDB

MongoDB is an open-source document database. It provides capability and flexibility of
querying and indexing data. MongoDB is one of NoSQL database which is a schemaless data
model that gives user suppleness to work on various data structures.

Below is the structure of MongoDB together with the example of the data format. This
structure is totally different from a normal SQL query. However, it provides flexibility for
various data formations.

=

Documents

F {Trip:’"Vancouver’ , Price: 1500 , Picture: pic.jpg}

{Trip:’Tokyo’ , Price: 1200}

Schemaless

2.2. Key differences between SQL and MongoDB terminologies

Dues to many types of databases, terminologies of each database are different. The
following table presents the concept and several SQL terminologies that consistent with
MongoDB concept and terminologies.



Comparison between SQL and MongoDB terminologies

Database Database

Table Collection

Row Document

Column Field

Joins Embedded documents, linking

2.3. Installation
,OAB@D RQIR %

1. Download MongoDB installer (.msi) that compatible with your window version
from https://www.mongodb.com/download-center. This report is used window
X64 bits community edition.

{ nmngoDB ‘ FOR GIANT IDEAS SOLUTIONS CcLouD CUSTOMERS RESOURCES ABOUT US

Select the server you would like to run:

MongoDB Community Server

FEATURE RICH. DEVELOPER READY.

Version os

4.0.4 (current release) Windows 64-bit x64

Package
e

db-win32-x86_64-2008plus-ssl-4.0.4-s

2. Run MongoDB installer (.msi file) by navigating to the directory that stores the
program and follows the wizard instruction.
6 VBN RQUIR %DV D Z LlQGRZ V VHUYYLFHV
1. Open Command Prompt as an Administrator.
2. Create MongoDB database directory for storing data.
3. Change file path to the directory that you need to store database and create a
data directory

vance DB\MongoDB\mongoDB_AdvDB

vance DB\MongoDB\mongoDB_Ad d "\data\db"

4. Start MongoDB by running 1 You can point to your database
directory by running command following with directory path



5. Open another ‘Command Prompt’ as an Administrator to connect to MongoDB
by running P RQIR H H

D : \PALM-BDMA\BDMA-Homework\Advance DB\MongoDB\mongoDB_AdvDB>"D:\Program Files\MongoDB\Server\4.8\bin\mongo.exe"

2.4. Connectto MongoDB

2YHUYLHZ

To connect to MongoDB Server, there are multiple choices to install the MongoDB
client. The figure below shows two main method, drivers and shell. If users create their own
application and desire to use MongoDB to manage data, they have to install a MongoDB
driver which is matching their programming language. The driver will send the queries from
backend server code to MongoDB server. On the other hand, users can also only use
MongoDB shell to interact with MongoDB server. After MongoDB server receives the queries,
it will communicate with Storage Engine. Here the MongoDB default Engine is WiredTiger.
The storage engine can manage and work with data efficiently, so it handles all data access
such as data-read and data-write with memory and disk.

Application Database System

Storage

Frontend Backend Driver )
Engine

(WiredTiger)

Interactive Shell

/

MongoDB Shell

'"ULYHUYV

For different programming languages, MongoDB provides different kinds of drivers to
let application interact with MongoDB Server. After installing the driver, programmers can
embed it inside their application code to link MongoDB server. Multiple MongoDB drivers can
be found on the official MongoDB Docs page in the following link:
https://docs.mongodb.com/ecosystem/drivers/




@ mongont: | Documentation

Close x
MongoDB Ecosystem

MongoDB Drivers and ODM

) C Driver @
) C++ Driver(#'
) C# and .NET Driver
)| Go Driver (beta)
[9) Java Driver ('
] Node.js Driver[#
) Perl Driver
PHP Driver
| Python Driver
[ Ruby Driverz"
1 Mongoid ODM[#

[¥) Scala Driver

SERVER DRIVERS

CLOuUD TOOLS GUIDES Get MongoDB

MongoDB Drivers and ODM

On this page

e Drivers
« MongoDB ODM (Object-Document-Mapper)
o Community Supported Drivers

* Reference

Drivers

For information on next generation MongoDB drivers, see the following blog posts:

« Server Discovery and Monitoring Blog Post (!
e Server Selection Blog Post [
 Consistent CRUD API Blog Post[#'

6KHOO

From the MongoDB official website as below, there are multiple methods of different
programming languages for users to be selected.[2]

® mongon 1 | Documentation SERVER DRIVERS cLoup ToOoLS GUIDES Get MongoDB ) Search Documentation
—
Clos;x MongoDB CRUD Operations > Insert Documents @

MONGODB MANUAL 4.0 (current)~

Introduction ﬂ

Installation This page provides examples in:

The mongo Shell MONGO SHELL COMPASS PYTHON JAVA (SYNC) NODEJS PHP MOTOR JAVA (ASYNG)

. ; UBY :
MoengoDB CRUD Operations i FERL s SOALA
Insert Documents I

Insert Command from Mongo Shell [2]

db.inventory.insertOne(

{ item:

"canvas", qty: 100, tags:

Insert Command from NodedJS [2]

await db.collection('inventory').insertOne({

item: 'canvas',
qty: 106,
tags: ['cotton'],

size: { h: 28, w: 35.5, uom: 'cm'

1)

}

[Meotton"], size: { hi 28, wi 35.5, vom: Yem" J }

copy



Insert Command from PHP [2]

insertOneResult = $db->inventory->insertOne([
"item' => 'canvas',
"qty' => 100,
"tags' => ['cotton'],
'size' => ['h' => 28, 'w' => 35.5, 'uom' => 'cm'],

103

Insert Command from JAVA [2]

Document canvas = new Document("item", "canvas™)
.append("gty", 160)
.append("tags", singletonList("cotton"));

Document size = new Document("h", 28)
.append("w", 35.5)
.append("uom", "cm")}

canvas.put("size", size);

collection.insertOne(canvas)

The shell allows us to write queries which are very similar to the queries in different
drivers. Using MongoDB shell is an easier way to learn and connect with MongoDB no matter
which programming language is used. Although the syntax of programming languages are
different, the core method to deal with data is similar. Therefore, we will use MongoDB shell
which is connected to our local MongoDB server to introduce how to write commands in the
upcoming part.
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If you are a Windows user, after following 2.3 Installation, MongoDB Server will run

automatically once you turn on your computer. There is another option that allows users to

stop running MongoDB server and start running it again by Command Prompt.

Open Command Prompt and run as Administrator.

Type to stop MongoDB server

Open Command Prompt again

Type following with directory path to start MongoDB server

Keep the server running (Do not close)
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