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Database Models  

After going through the database architecture, let us now dwell on an important question: 

how is the data organized in a database?  There are many basic structures that exist in a 

database system. They are called the database models.  A database model defines    

• The logical data structure  

• Data relationships 

• Data consistency constraints. 

Following are the different types of database models used in database systems: 

Hierarchical Model 

The hierarchical data model organizes data in a tree structure. There is a hierarchy of 

parent and child data segments. This structure implies that a record can have repeating 

information, generally in the child data segments. Data is a series of records, which have 

a set of field values attached to it. It collects all the instances of a specific record together 

as a record type. These record types are the equivalent of tables in the relational model, 

and with the individual records being the equivalent of rows. To create links between 

these record types, the hierarchical model uses Parent Child Relationships. These are a 

1:N mapping between record types. This is done by using trees, like set theory used in the 

relational model, "borrowed" from mathematics. For example, an organization might 

store information about an employee, such as name, employee number, department, and 

salary. The organization might also store information about an employee's children, such 



 

as name and date of birth. The employee and children data forms a hierarchy, where the 

employee data represents the parent segment and the children data represents the child 

segment. If an employee has three children, then there would be three child segments 

associated with one employee segment. In a hierarchical database the parent-child 

relationship is one to many. This restricts a child segment to having only one parent 

segment. Hierarchical DBMSs were popular from the late 1960s, with the introduction of 

IBM's Information Management System (IMS) DBMS, through the 1970s. Following is a 

diagrammatic representation of hierarchical model showing an example also. 

 

 

Network Model 

The popularity of the network data model coincided with the popularity of the 

hierarchical data model. Some data were more naturally modeled with more than one 

parent per child. So, the network model permitted the modeling of many-to-many 

relationships in data. In 1971, the Conference on Data Systems Languages (CODASYL) 

formally defined the network model. The basic data modeling construct in the network 

model is the set construct. A set consists of an owner record type, a set name, and a 

member record type. A member record type can have that role in more than one set; 

hence the multi-parent concept is supported. An owner record type can also be a member 



 

or owner in another set. The data model is a simple network, and link and intersection 

record types may exist, as well as sets between them. Thus, the complete network of 

relationships is represented by several pair wise sets; in each set some (one) record type 

is owner (at the tail of the network arrow) and one or more record types are members (at 

the head of the relationship arrow). Usually, a set defines a 1:M relationship, although 1:1 

is permitted. The CODASYL network model is based on mathematical set theory. The 

figure below shows the diagrammatic representation of the model. 

 

Relational Model 

RDBMS - relational database management system- A database based on the relational 

model developed by E.F. Codd. A relational database allows the definition of data 

structures, storage and retrieval operations and integrity constraints. In such a database 

the data and relations between them are organized in tables. A table is a collection of 

records and each record in a table contains the same fields.  

Properties of Relational Tables: 

 Values Are Atomic  

 Each Row is Unique  

 Column Values Are of the Same Kind  



 

 The Sequence of Columns is Insignificant  

 The Sequence of Rows is Insignificant  

 Each Column has a unique name 

Certain fields may be designated as keys, which means that searches for specific values 

of that field will use indexing to speed them up. Where fields in two different tables take 

values from the same set, a join operation can be performed to select related records in 

the two tables by matching values in those fields. Often, but not always, the fields will 

have the same name in both tables. For example, an "orders" table might contain 

(customer-ID, product-code) pairs and a "products" table might contain (product-code, 

price) pairs so to calculate a given customer's bill you would sum the prices of all 

products ordered by that customer by joining on the product-code fields of the two tables. 

This can be extended to joining multiple tables on multiple fields. Because these 

relationships are only specified at retrieval time, relational databases are classed as 

dynamic database management system. The Relational database model is based on the 

Relational Algebra. This model has been dealt with great detail in the next unit. 

Exercise:  

(A). State whether the following are True or False.  

1. The external schema defines how and where data are organized in physical data 

storage. 

2. A schema separates the physical aspects of data storage from the logical aspects of 

data representation. 

3. The conceptual schema defines a view or views of the database for particular users. 

4. A collection of data designed to be used by different people is called a database. 

5. In a database, the data are stored in such a fashion that they are independent of the 

programs of people using the data. 

6. Using a database redundancy can be reduced. 

7. The data in a database cannot be shared. 



 

8. Security restrictions are impossible to apply in a database. 

9. In a database data integrity can be maintained. 

10. Independence means that the three levels in the schema (internal, conceptual and 

external) should be independent of each other so that the changes in the schema at 

one level should not affect the other levels. 

(B). Answer the following questions.  

1. What is a database? What is a Database Management System? 

2. Illustrate and Explain Three schema architecture of DBMS? 

3. Explain and illustrate the Physical architecture of a DBMS? 

4. What are the components of a commercial architecture of a DBMS? Explain each. 

5. Explain different types of Data Models used in Database Management Systems? 

6. What is Data Dictionary? What is it used for. 

7. What are the limitations of a file based approach for data manipulation? 

8. What are the characteristic features of a DBMS? 

9. Explain advantages and disadvantages of a DBMS? 

10. Why do we need databases? Explain giving real life examples 

11. Explain various database models. 

12. Explain relational DBMS. Why is it called Relational? 

13. Make a brief distinction between Network and Hierarchical models? 
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