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DBMS 

Database Models 

 
A database model is the method of organizing data and 

represents the logical relationships among data elements in the 

database. The most popular database models are 

 

(a) Hierarchical model 

(b) Network model 

(c) Relational model 

(d) Object-oriented model 

 

(a) Hierarchical model :  

 

This structure helps to establish logical relationships among 

various data elements of multiple files and arrange the elements 

in a hierarchy. Each box in the model is a record and is 

sometime referred to as a node. In such a model, each record on 

one level can be related to multiple records on the next lower 

level. A record 

that has subsidiary records is called a parent and the subsidiary 

records are called children. Data elements in this model are well 

suited for a one to many relationships with 

other data elements in the database. The figure below provides 

an example of the hierarchical model In the figure below, link 

fields establish the logical relationships. The links are 



represented by the thin lines, that connect data elements of the 

various records in the lower portion. Once a salesperson record 

is retrieved, the link in that record can lead to another record that 

is logically related to that salesperson. A link field in the second 

record leads to the third record and so on, thereby creating a 

chain reaction through an entire set of files. 

This model is ideally suited for problems in which the data 

elements have a natural hierarchical structure. The disadvantage 

is that it is necessary to identify the groups of 

files that must be logically integrated before the database. 

Hence, a hierarchical data model may not always be flexible 

enough to accommodate the dynamic needs of an organisation. 

 



(b) Network model : In the network model, each record in the 

database can have multiple parents, ie; the relationships among 

data elements can have a many to many relationship.  

The figure below shows a network model for an inventory 

system. 

 
In the network model, databases can be translated from 

hierarchical model to network and vice versa. The main 

difference between the network model and hierarchical model is 

that in a network model, a child can have a number of parents 

whereas in a hierarchical model, a child can have only one 

parent. The advantage of the network model is that it promotes 

flexibility and data accessibility, since data elements at a lower 

level can be accessed without accessing the data elements above 

them. This model is efficient, easy to understand and can be 



applied to many real world problems that require routine 

transactions. The disadvantage is that 

(i) it is complex to design and develop 

(ii) it has to be fine tuned frequently so that relationships among 

different pieces of data are true representations of the real world. 

(iii) it requires that the relationships among all the data elements 

be defined before development starts, and changes often demand 

a major programming efforts 

(iv) for large databases, operations and maintenance of the 

network model are time consuming and expensive. 

 

(c) Relational model : In this model, data is represented using 

two dimensional tables called relations, which are made of 

columns and rows. Each column represents a field, also referred 

to as an attribute, each row represent a record, also referred to as 

a tuple. 

Relational databases are a popular way of organizing data for 

business needs because of their flexibility. Relational databases 

use three fundamental operations : select, project and join. The 

select operation is a horizontal cut so that only selected rows 

(records) are included in the query results. The project operation 

creates a subset of columns (or a new table) designed to meet the 

information needs of the user. The join operation joins, or links 

two or more tables, if the information requested by the user is 

not found in one table. 

 

The advantages of a relational model are that it enables a 

computer system to accommodate a variety of file inquiries in an 

efficient manner. Also additional indexes can be constructed at a 

later point of time as new data processing requirements dictate.  

 



The major disadvantages of the relational model are that the 

index portion of the file must be created and maintained along 

with the file records. In some cases the index portion of the file 

may be larger than the file itself resulting in wastage of storage 

space.  

 

Also the file index must be searched sequentially before the 

actual file records are obtained, resulting in wastage of time 
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