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Topic: - Data Model

Data models define how the logical structure of a database is modeled. Data
Models are fundamental entities to introduce abstraction in a DBMS. Data models
define how data is connected to each other and how they are processed and stored

inside the system.

The very first data model could be flat data-models, where all the data used
are to be kept in the same plane. Earlier data models were not so scientific, hence

they were prone to introduce lots of duplication and update anomalies.
Entity-Relationship Model

Entity-Relationship (ER) Model is based on the notion of real-world entities and
relationships among them. While formulating real-world scenario into the database
model, the ER Model creates entity set, relationship set, general attributes and

constraints.
ER Model is best used for the conceptual design of a database.
ER Model is based on -

i. Entities and their attributes.

ii. Relationships among entities.

These concepts are explained below. ‘ .

Relati

nnN

Entity Entity

-> Entity - An entity in an ER Model is a real-world entity having properties
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called attributes. Every attribute is defined by its set of values called domain.
For example, in a school database, a student is considered as an entity.

Student has various attributes like name, age, class, etc.

-> Relationship - The logical association among entities is called relationship.
Relationships are mapped with entities in various ways. Mapping

cardinalities define the number of association between two entities.
Mapping cardinalities -
e onetoone
e oneto many
e many to one
e many to many
Relational Model

The most popular data model in DBMS is the Relational Model. It is more scientific
a model than others. This model is based on first-order predicate logic and defines

a table as an n-ary relation.

Attributes Column

1
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Tuple

Table (Relation)

The main highlights of this model are —

e Datais stored in tables called relations.

e Relations can be normalized.

e In normalized relations, values saved are atomic values.

e Eachrow in arelation contains a unique value.

e Each column in a relation contains values from a same domain.

Types of Data Model

For the creation of any database, the data model is considered a logical structure for creating a
database. The data model includes entities, attributes, constraints, relationships, etc. The data
models are used to represent the data and how it is stored in the database, how data is
accessible and updated in the database management system. There are four types of data
models: Hierarchical model, Network model, Entity-relationship model, Relational model. These
models have further categories which are used according to a different use case.

Different Types of Data Models

o

(0]

o

(0]

Hierarchical data model
Network data model
ER data model

Relational data model
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1. Hierarchical Model

In this type of data model, the data is organized into a tree-like structure that has a single root
and the data is linked to the root. In this model, the main hierarchy begins from the root and it
expands like a tree that has child nodes and further expands in the same manner. In this model
the child node has one single parent node but one parent can have multiple child nodes. As the
data is stored like tree structure in this data model when data is retrieved the whole tree is
traversed from the root node. The hierarchical data model contains a one-to-many relationship
between various types of data. The data is stored in the form of a record and is connected
through links.

For Example - There is an organization that has a requirement to store the information of its
employees. The table contains the following attributes: employee name, employee code,
department name, and last name. And the organization provides a computer for each employee.
So there is a requirement for storing information on a computer which is stored in a separate
table. The computer table store employee code, serial number, and type. According to the
hierarchical data model, the employee table can be considered as a parent table and a computer
table can be considered as a child node.

2. Network model

The network model is a type of database model which is designed based on a flexible approach
for representing objects and the relationship exist among objects. The schema is very important
in the network data model which can be represented in the form of a graph where a relationship
is represented using edges and the nodes are used to represent objects. The basic difference
between the hierarchical model and network model is that data is represented in the form of
hierarchy in a hierarchical data model whereas in network model the data is represented in the
form of a graph. One of the advantages of a network model is that the basic connections are
also represented in this data model. There are different types of relationship can exist in this
data model like one to one, many to many, etc. The data access becomes simple to compare to
other data model like the hierarchical model. The parent node and child node are always
connected as there is always a relationship exist among parent-child node. And the data is not
dependent on the other node. One of the key drawbacks of this model is that this system is not
adaptive toward changes. It means when there is a requirement of some modification of system
it requires to change the whole system which takes a lot of effort. And to maintain data is
difficult to part in this model as every record is connected via some pointers which make it
difficult to maintain and make the system complex.

3. E-R model

The ER model is used to describe the database structure using the entity-relationship diagram.
The E-R model is just like the blueprint of a database which is used to implement the database.
In the entity set, the relationship exists which can be shown using the ER diagram. The entity set
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consist of similar type of entities which consist of attributes.

The components of the ER model are relationship set and entity set and attributes. The
entity is the component of data which is represented as a rectangle in the ER diagram. For
example, there are two entities college and student and there exists one to many relationships
as there can be more than one student who can go to college.

The entity which cannot be identified by attributes and which require a relationship is
called a weak entity. For representing weak entity the entity is represented in a double rectangle.
For example, there is a bank account but it cannot relate until the bank name is not known to the
bank account is termed as a weak entity.

The attributes are used to represent the property of the entity. In the ER diagram, the
attribute is represented as an oval. There are different types of attributes like key attribute,
composite attribute, multivalued attribute and derived attribute. For example, a student is an
entity and the related attributes for student entity are student name, student age, student roll
number, student address, etc.

The relationship is represented in a diamond shape in the ER diagram. The relationships exist
among entities. There are multiple types of relationships like one to one, one to many, many to
one and many to many.

4. Relational model

In this data model, the data tables are used to collect a group of elements into the relations. In
this model, the relationships and data are represented using interrelated tables. And in the table,
there are multiple rows and multiple columns in which column represent the attribute of the
entity and the rows are used to represent records. In this data model there exist different
primary key which issued to distinguish each record in the table. And for retrieving the data
elements the SQL (Structured Query Language) is used. For using the relational data model the
primary key issued as the fundamental tool. And for each entry in the data set, it needs to be
unique. The data table should not contain any type of inconsistency as it can create a problem
at the time of data retrieval. The other problem with the relational data model is data duplicacy,
incomplete data and inappropriate links used to connect data.

Conclusion

For representing the database there is a different type of data models which are used for
representing database structure. Each data model has its advantage and disadvantage and the
use of a data model is dependent on the use cases.
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