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Abstract: When information is set for easy retrieval, access, updation, and management, then it is known as Database.
Its major purpose is storing aggregations of records and data files that contain information regarding transactions,
customer details, product details and financials. The paper deals with a briefing on DBMS which is a collection of inter-
related data and set of programs to retrieve and access the data which focuses on :- a) exchange of data, b) retrieve the
data, c) storage of data, and d) manipulation on data. The paper also gives a glance on elements of DBMS also describes
the architecture which is consist of: a) internal level, b) conceptual level, and ¢) external level. The paper also mentions
some of the uses of databases and will try to give an idea about the applications of Database in different MNC’s and
projects in Data ware.

Index Terms: Database and it’s types, Components, Big Data and it’s applications, DBMS and it’s elements (about
DBA and Architecture), Uses and Applications in MNC’s and projects.

1. Introduction

Databases where created in 1960’s, while Relational Databases were first developed in 1970’s and Object-oriented
Databases were first developed in 1980’s. Earlier databases were network models which consisted of records related to
primary as well as secondary records.

The basic objective behind using Database is to eliminate redundancy, build a design of data, and ensure the
usability, extensibility, data integrity and performance. The limitation faced in most of the databases are : high
complexity, high cost, database failure, large amount of storage required, upgradation costs and cost for data
conversion[1].

Database Management System provides a facility for the end users for creating, updating and deleting the data.

2. Types of Database

e Musculoskeletal disorders (MSDS) Relational Database: This approach is reorganized in form of tables and
data can be accessed through rows and columns. Columns define at least one (or more) category whereas rows
have data instance for the categories defined in the columns. For application program interfaces and user,
relational database uses SQL. Relational Database Management System (RDBMS) is used for managing,
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storing and retrieving the queries with ACID properties (atomicity, consistency, isolation and durability).

e Distributed Database: This database is used for storing records/files in physical locations. These are
homogeneous and have same hardware and run on same operating system.

e Cloud: These databases are used to be built on private, public and hybrid cloud for virtualization environment
and work with applications deployed as software as a service.

e NoSQL.: These database deal with large collection of distributed data and can address the big data performance
issues. These are also known as non-relational databases[2].

e Object-oriented database: These hold data which is created by the object oriented programming languages
and focuses on object organization.

Components of Database

Table 1. Databases and their features [14]
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Data
Hardware
Software
Procedure
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Data Access Language

Some emerging Database technologies with features

After reading the literature Database can be changed according to the company needs and its requirements. We
need database to secure and protect data from an unauthorized users. [3,4].

DATABASE

FEATURES

MongoDB

Company-MongoDB Inc (with Server side Public License),
It uses Ad-hoc queries,

It provides the facility of indexing,

It allows replications,

It also ensures high file storage in the system.

DB2

Company - IBM

It provides facilities that supports multiple data types & languages,

It gives feature of advanced protection of data throughout,

It has the industry leading performance, and

It mainly deals with the continuous availability of data in the database.

MySQL

Open source RDBMS

It gives high and best performance,

The data stored is compatible & portable,
Provides ease of database management,
This database is reliable and fast.

NoSQL

Open source RDBMS

It provides the facility of the multiple data model compatibility,
It enhance the scalability & availability of data,

It gives the global data distribution,

This database has the minimal downtime.

PostgreSQL

Open source object relational database,
Current version used is 9.6.2,

Provides high data security,

Data retrieval is faster in this databse,
Data sharing is done through dashboards.

Oracle

Company-Oracle,

Provide secure hybrid cloud environment,
Executes quick backup & recovery,

Includes the concept of flashback technology, and
Provides superior scalability.
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o Offered by Amazon Web Services (AWS),

e Supports database engines which are used for storage and organization of
data,
Amazon RDS e Supports activities related to relational database maintenance, backup and
recovery, data migration and patching,

e  Gives high availability, security and compatibility of data required,

e Concentrates on applications which give quick responses.

Developed by — Neo4j.Inc

Latest version used is 3.1.0,

It is also known as Graph DBMS as it stores data in the form of graphs,
Has large capacity server,

Used on Windows and Unix\ Linux operating system.

Neo4j

Company - OrientDB Ltd

Latest version used is 2.2.17,

It is a graphical database,

Widely used across bid data market,

It has real-time web-based application.

OrientDB

Company-Microsoft,

It is used for the analytics purpose as well ,

It ensures the availability of the query store & intelligent query processing,
It focuses on the data management,

It has high security, availability and performance of data.

MS SQL Server 2022

4. Introduction to Big Data

Big data refers to large and complex data of datasets that are difficult to store, process and manage. Major
challenges include- analysis, data capture, searching data, data transfer, data privacy and data visualization.

4.1. 4 V’s of Big data

v
v
v
v

Volume
Velocity
Value
Variability

In other words, Big Data is high-volume, high-velocity and high-variety information set which demands cost-
effective and innovative techniques of processing data for decision making purpose [5].

4.2. Some analysis tools of Big Data -

Apache Hadoop — It is open source framework which can run in cloud and has less hardware demand and
consists of features like — HDFS, MapReduce, YARN and Hadoop libraries.

HDFS (Hadoop Distributed File system) is the storage unit where data is stored to run map reduce jobs.
MapReduce is used for computation of logics which are based on Hadoop for providing fast data processing
and so it is also known as the fundamental algorithm of Hadoop.

Daemons of Hadoop — a) Namenode (runs on HDFS master node), b) Datanode (runs on HDFS slave node),
¢) Secondary Namenode (backup for namenode in case of failure of namenode), d) JobTracker
(communicates with namenode and locates the TaskTracker near the data), and e) TaskTracker (accepts the
tasks assigned by JobTracker and transfers to the execution slots which are available on the system).[6,7]
MongoDB - It is also an open source NoSQL database which is cross-platform compatible with different
programming languages and is used in cloud computing. It has features of: cloud-native deployment,
flexibility of configuration, can store any type of data, data portioning, etc.

Apache Spark — It provides in-memory data processing facilities which is faster than disk processing done by
MapReduce. [8]
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Fig. 1. Architecture of Hadoop (HDFS and MapReduce)

4.3. Applications of Big Data-

e In Healthcare — which includes patient’s data, EHR data, fitness trackers, transaction data etc.

e In Manufacturing — which includes product quality and defect tracking, supply planning, manufacturing
process defect tracking, increasing efficiency of products etc.

¢ In Media & Entertainment — predicting demand of audience, scheduling optimization, Ad targeting, product
development etc.

e In Governance — cyber security, crime prediction and prevention, pharmaceutical drug evaluation, some
scientific research, weather forecasting etc.[9]

5. Database Management System and it’s elements

A DBMS provides facility to enable the users for creating and managing the database, read and update the data,
and also assists the users with auditing and logging functionalities. It also provides some physical as well as logical
independence from the data in the database.

The challenges for database are—

Data consistency, data redundancy, data independence, data security, data integrity, and data isolation.

5.1 Elements Of Dbms-

v' Data
v Relation
v' Schema
v’ Constraints
1. Data — It refers to items stored in a database in the form of database tables (organised into rows and
columns).
2. Relation — It refers to the association between two or more data sets. It is of 4 types which are:

a) One-to-one relationship

b)  One-to-many relationship
c) Many-to-one relationship
d) Many-to-many relationship

3. Schema — It is the overall structure and organization of data in the database represented in some
formal language.
4, Constraints — For ensuring the accuracy, reliability in a database and to limit the data entry into the

table, constraints are used. In case of violation between the data and constraint, action does not take place. [10]
5.2 Database Administrator (DBA) —

It is responsible for performing all the major activities in database for maintaining database environment.
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Fig. 2. Features of DBA
Its major benefits are:-

e Speeds the decision making process,
¢ Enhances the data security as well as integrity, and
e Helps in predicting the behavior of customers.[11]

5.3 Architecture of DBMS:-

The architecture of DBMS is known as three schema architecture or three-level architecture.

Applications DDL
Y Fy I

Stored Data hManager "_

H 1
: !
i I
' D » DML Compiler DDL :
! Compiler H
' B Query Optimizer Py :
i i
H 1
' M I :
H 1
N :
H 1
: ]
: I
H 1

Data Compiled Data
Files DML Dictionary

Fig. 3. Architecture of DBMS
The architecture of DBMS consists of:

v' External Level

v" Conceptual Level

v Internal Level

External Level — This level is also known as View Level. Its consist of number of external schemas as well as user
views. It describes only the part of database that the user is interested in and hides the rest of the database.

Conceptual Level — It stores information about what the data is to be stored in the database. It describes the
structure of entire database concentrating on entities, data types, operations, relations and constraints and hiding
physical storage structures.

Internal Level — It describes the physical storage structure of entire database and gives information about how the
data is actually stored in the database.[12]
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Fig. 4. Three level architecture of database.

6. Uses of Database Management System

Databases are mainly used to sort, access and maintain any data or information that can be analyzed, or in other

words, it is the organized collection of data/information.

GETIE
Reservation
System

USES OF DBMS

Credit card
transaction

Telecommun
-cation

Fig. 5. Uses of DBMS

38

Some daily use examples of databases are:

e On demand online video streaming: Online streaming videos make use of databases for keeping track of
different shows, available movies and view preferences to provide better watch recommendations example
Apache Cassandra (distributed database).

e Social gaming: Database keeps record player information and serves other players on-demand. Example—
Game of Thrones Ascent which is free role-playing game.

e Personal cloud storage: Google Drive, Microsoft OneDrive, iCloud etc. are examples of personal cloud
storage devices that stores complex data models and powerful data warehouses to ensure data security.

e Finances and E-commerce: The tracking of enormous amounts of information from global daily transactions
requires powerful and secure databases and use different models that analyse data to predict future activities,
and also organise the products, customer information, pricing and purchasing history.
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e Government organizations: Many different Government organizations worldwide contains large amounts of
data including researches, defence, and legislation.

e Social media: According to the statistics, 500+ terabytes of new data gets ingested into the databases of social
media site Facebook per day.

e Healthcare: Different healthcare sectors and organizations store and analyse large and extensive amounts of
patient data with complex data structures and security protecting sensitive data in databases that is easy to
access and manage.

e Weather: Different weather organizations use prediction models, the data is stored and analysed within the
databases that is accessible and deliverable on TVs and other apps, including Microsoft SQL Server. [13]

7. Applications of Database in MNC’s

v' The input data is entered in the form of CSV, TEXT, JSON, PARQET.
v' The input files are then placed at different FTP Sites by the users.
v The stages involved are as follows:-

o The File Watcher Job runs at defined interval to find whether the file has arrived. (The automation tools
include Cyber-automation, Autosys, etc)
o (File Watcher job will have code written in Python/UNIX to read the input file as soon as it comes)

v’ After File Watcher job gets to know about that the input file has arrived, it will call another job which will
process the input file.

v" File Processing Job calls UNIX shell script to load the input file to Oracle Data ware House.

v" UNIX shell script calls Oracle PLSQL package. In package, procedures will be used to load data to Data ware
House.

v" Through Oracle packages only, data will be cleaned and loaded into final target table in format required by

user.

Filtered and transformed data from tables will be used by the Bl tools to make reports for the users.

After all the steps completed, mail is sent by the job users to review the data. (For the mail also job is used

which sends mail at the end)

v In case of any job failure during loading, mail will be sent to the developers or to the supporters for fixing the
issue. [15]

AN

8. Conclusion

In conclusion, the database gives the centralized facility for quick sharing of data among different users and easy
modification of data along with facility of storing and organizing data and so it is used by companies with massive data.
Therefore, DBMS in other words is a systematic operational system consisting of different tools used for making data,
saving data, data manipulation and handling data.

In this paper, the briefing about the architecture of DBMS, and is mainly focusing on the uses in gaming,
governance, healthcare sector, forecasting, cloud computing.The paper also gives briefing on the application of
databases in different MNC’s especially in the Dataware housing process on different FTP Sites using the File Watcher
Jobs which gives File Processing calls and UNIX shell calls. Database is thus necessary to set up for easy access of data,
management of data and also for updating the data.
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