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UNIT V 

Relational Data Model in DBMS: Concepts, Constraints, Example 

What is Relational Model? 

 RELATIONAL MODEL (RM) represents the database as a collection of relations. A 

relation is nothing but a table of values. Every row in the table represents a collection of 

related data values. These rows in the table denote a real-world entity or relationship. 

 The table name and column names are helpful to interpret the meaning of values in each 

row. The data are represented as a set of relations. In the relational model, data are stored 

as tables.  

 However, the physical storage of the data is independent of the way the data are logically 

organized. 

Some popular Relational Database management systems are: 

 DB2 and Informix Dynamic Server - IBM 

 Oracle and RDB – Oracle 

 SQL Server and Access - Microsoft 

 Relational Model Concepts 

 Relational Integrity constraints 

 Operations in Relational Model 

 Best Practices for creating a Relational Model 

 Advantages of using Relational model 

 Disadvantages of using Relational model 

Relational Model Concepts 

1. Attribute: Each column in a Table. Attributes are the properties which define a relation. 

e.g., Student_Rollno, NAME,etc. 

2. Tables – In the Relational model the, relations are saved in the table format. It is stored 

along with its entities. A table has two properties rows and columns. Rows represent 

records and columns represent attributes. 

3. Tuple – It is nothing but a single row of a table, which contains a single record. 

4. Relation Schema: A relation schema represents the name of the relation with its 

attributes. 
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5. Degree: The total number of attributes which in the relation is called the degree of the 

relation. 

6. Cardinality: Total number of rows present in the Table. 

7. Column: The column represents the set of values for a specific attribute. 

8. Relation instance – Relation instance is a finite set of tuples in the RDBMS system. 

Relation instances never have duplicate tuples. 

9. Relation key - Every row has one, two or multiple attributes, which is called relation key. 

10. Attribute domain – Every attribute has some pre-defined value and scope which is known 

as attribute domain 

Relational Integrity constraints 

Relational Integrity constraints is referred to conditions which must be present for a valid 

relation. These integrity constraints are derived from the rules in the mini-world that the database 

represents. 

There are many types of integrity constraints. Constraints on the Relational database 

management system is mostly divided into three main categories are: 

1. Domain constraints 

2. Key constraints 

3. Referential integrity constraints 

Domain Constraints 

Domain constraints can be violated if an attribute value is not appearing in the corresponding 

domain or it is not of the appropriate data type. 

Domain constraints specify that within each tuple, and the value of each attribute must be 

unique. This is specified as data types which include standard data types integers, real numbers, 

characters, Booleans, variable length strings, etc. 

Example: 

Create DOMAIN CustomerName 

CHECK (value not NULL) 

The example shown demonstrates creating a domain constraint such that CustomerName is not 

NULL 

 

 



Key constraints 

An attribute that can uniquely identify a tuple in a relation is called the key of the table. The 

value of the attribute for different tuples in the relation has to be unique. 

Example: 

In the given table, CustomerID is a key attribute of Customer Table. It is most likely to have a 

single key for one customer, CustomerID =1 is only for the CustomerName =" Google". 

CustomerID CustomerName Status 

1 Google Active 

2 Amazon Active 

3 Apple Inactive 

Referential integrity constraints 

Referential integrity constraints is base on the concept of Foreign Keys. A foreign key is an 

important attribute of a relation which should be referred to in other relationships. Referential 

integrity constraint state happens where relation refers to a key attribute of a different or same 

relation. However, that key element must exist in the table. 

Example: 

In the above example, we have 2 relations, Customer and Billing. 

Tuple for CustomerID =1 is referenced twice in the relation Billing. So we know 

CustomerName=Google has billing amount $300 

Operations in Relational Model 

Four basic update operations performed on relational database model are 

Insert, update, delete and select. 

 Insert is used to insert data into the relation 

 Delete is used to delete tuples from the table. 

 Modify allows you to change the values of some attributes in existing tuples. 

 Select allows you to choose a specific range of data. 

Whenever one of these operations are applied, integrity constraints specified on the relational 

database schema must never be violated. 



Insert Operation 

The insert operation gives values of the attribute for a new tuple which should be inserted into a 

relation. 

Update Operation 

You can see that in the below-given relation table CustomerName= 'Apple' is updated from 

Inactive to Active. 

 

Delete Operation 

To specify deletion, a condition on the attributes of the relation selects the tuple to be deleted. 

In the above-given example, CustomerName= "Apple" is deleted from the table. 

The Delete operation could violate referential integrity if the tuple which is deleted is referenced 

by foreign keys from other tuples in the same database. 

Select Operation 

In the above-given example, CustomerName="Amazon" is selected 

Best Practices for creating a Relational Model 

 Data need to be represented as a collection of relations 

 Each relation should be depicted clearly in the table 

 Rows should contain data about instances of an entity 

 Columns must contain data about attributes of the entity 

 Cells of the table should hold a single value 

 Each column should be given a unique name 

 No two rows can be identical 

 The values of an attribute should be from the same domain 

Advantages of using Relational model 

 Simplicity: A relational data model is simpler than the hierarchical and network model. 

 Structural Independence: The relational database is only concerned with data and not 

with a structure. This can improve the performance of the model. 

 Easy to use: The relational model is easy as tables consisting of rows and columns is 

quite natural and simple to understand 

 Query capability: It makes possible for a high-level query language like SQL to avoid 

complex database navigation. 



 Data independence: The structure of a database can be changed without having to change 

any application. 

 Scalable: Regarding a number of records, or rows, and the number of fields, a database 

should be enlarged to enhance its usability. 

Disadvantages of using Relational model 

 Few relational databases have limits on field lengths which can't be exceeded. 

 Relational databases can sometimes become complex as the amount of data grows, and 

the relations between pieces of data become more complicated. 

 Complex relational database systems may lead to isolated databases where the 

information cannot be shared from one system to another. 

Database Normalization is a technique of organizing the data in the database. Normalization is a 

systematic approach of decomposing tables to eliminate data redundancy(repetition) and 

undesirable characteristics like Insertion, Update and Deletion Anomalies. It is a multi-step 

process that puts data into tabular form, removing duplicated data from the relation tables. 

Normalization is used for mainly two purposes, 

 Eliminating redundant(useless) data. 

 Ensuring data dependencies make sense i.e data is logically stored. 

The video below will give you a good overview of Database Normalization. If you want you can 

skip the video, as the concept is covered in detail, below the video. 

Problems Without Normalization 

If a table is not properly normalized and have data redundancy then it will not only eat up extra 

memory space but will also make it difficult to handle and update the database, without facing 

data loss. Insertion, Updation and Deletion Anomalies are very frequent if database is not 

normalized. To understand these anomalies let us take an example of a Student table. 

rollno 
name branch hod office_tel 



401 Akon CSE Mr. X 53337 

402 Bkon CSE Mr. X 53337 

403 Ckon CSE Mr. X 53337 

404 Dkon CSE Mr. X 53337 

In the table above, we have data of 4 Computer Sci. students. As we can see, data for the 

fields branch, hod(Head of Department) and office_tel is repeated for the students who are in the 

same branch in the college, this is Data Redundancy. 

 

Insertion Anomaly 

Suppose for a new admission, until and unless a student opts for a branch, data of the student 

cannot be inserted, or else we will have to set the branch information as NULL. 

Also, if we have to insert data of 100 students of same branch, then the branch information will 

be repeated for all those 100 students. 

These scenarios are nothing but Insertion anomalies. 

 

Updation Anomaly 

What if Mr. X leaves the college? or is no longer the HOD of computer science department? In 

that case all the student records will have to be updated, and if by mistake we miss any record, it 

will lead to data inconsistency. This is Updation anomaly. 

 



Deletion Anomaly 

In our Student table, two different informations are kept together, Student information and 

Branch information. Hence, at the end of the academic year, if student records are deleted, we 

will also lose the branch information. This is Deletion anomaly. 

 

Normalization Rule 

Normalization rules are divided into the following normal forms: 

1. First Normal Form 

2. Second Normal Form 

3. Third Normal Form 

4. BCNF 

5. Fourth Normal Form 

 

First Normal Form (1NF) 

For a table to be in the First Normal Form, it should follow the following 4 rules: 

1. It should only have single(atomic) valued attributes/columns. 

2. Values stored in a column should be of the same domain 

3. All the columns in a table should have unique names. 

4. And the order in which data is stored, does not matter. 

Second Normal Form (2NF) 

For a table to be in the Second Normal Form, 

1. It should be in the First Normal form. 

2. And, it should not have Partial Dependency. 

 



Third Normal Form (3NF) 

A table is said to be in the Third Normal Form when, 

1. It is in the Second Normal form. 

2. And, it doesn't have Transitive Dependency. 

 

Boyce and Codd Normal Form (BCNF) 

Boyce and Codd Normal Form is a higher version of the Third Normal form. This form deals 

with certain type of anomaly that is not handled by 3NF. A 3NF table which does not have 

multiple overlapping candidate keys is said to be in BCNF. For a table to be in BCNF, following 

conditions must be satisfied: 

 R must be in 3rd Normal Form 

 and, for each functional dependency ( X → Y ), X should be a super Key. 

 

Fourth Normal Form (4NF) 

A table is said to be in the Fourth Normal Form when, 

1. It is in the Boyce-Codd Normal Form. 

2. And, it doesn't have Multi-Valued Dependency. 
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