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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. 
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n Structure of Relational Databases 
 

 n Relational Algebra 
 

 n Tuple Relational Calculus 
 

 n Domain Relational Calculus 
 

 n Extended Relational-Algebra-Operations 

 n Modification of the Database 
 

 n Views 
  

 

 

Basic Structure 
  

 

 

              

n Formally, given sets D1, D2, …. Dn a relation r is a subset of 
 

 

D1 x  D2  x … 

x Dn  

 
Thus a relation is a set of n-tuples (a1, a2, …, an) where 

 

 
ai   Di 

 
 n Example:  if 

 
      customer-name = {Jones, Smith, Curry, Lindsay} 

 

 
   customer-street = {Main, North, Park} 

 

 
   customer-city     = {Harrison, Rye, Pittsfield} 

 

 
Then r = {   (Jones, Main, Harrison), 

 

 
                   (Smith, North, Rye), 

 

 

                   (Curry, North, 

Rye),  

 
                   (Lindsay, Park, Pittsfield)} 

 

 

 is a relation over customer-name x customer-street x customer-

city 
 

 



      

 

 

Relational Algebra 
  

 

 

              

n Procedural language 
 

 n Six basic operators 
 

 

 
H select 

 

 

 
H project 

 

 

 
H union 

 

 

 
H set difference 

 
 

 
H Cartesian product 

 

 

 
H rename 

 

 n The operators take two or more relations as inputs and give a 

 
new relation as a result. 

  

 

 

 

Drawbacks of using file systems (cont.) 

 Atomicity of updates 

 Failures may leave database in an inconsistent state with partial updates carried out 

 E.g. transfer of funds from one account to another should either complete or not happen 

at all 

 Concurrent access by multiple users 

 Concurrent accessed needed for performance 

 Uncontrolled concurrent accesses can lead to inconsistencies 

– E.g. two people reading a balance and updating it at the same time 

 Security problems 

 Database systems offer solutions to all the above problems. 



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. 

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 

 

Structure of Relational Databases 

A relational database consists of a collection of tables, each of which is assigned a 

unique name. For example, consider the instructor table of Figure 2.1, which stores 

information about instructors. The table has four column headers: ID, name, dept_ 

name, and salary. Each row of this table records information about an instructor, 

consisting of the instructor’s ID, name, dept_name, and salary. Similarly, the course 

table of Figure 2.2 stores information about courses, consisting of a course_id, title, 

dept_name, and credits, for each course. Note that each instructor is identified by 

the value of the column ID, while each course is identified by the value of the 

column course_id. 

 

Figure 2.3 shows a third table, prereq,which stores the prerequisite courses for 

each course. The table has two columns, course_id and prereq_id. Each row consists 

of a pair of course identifiers such that the second course is a prerequisite for the 

first course. 



Thus, a row in the prereq table indicates that two courses are related in the 

sense that one course is a prerequisite for the other. As another example, we 

consider the table instructor, a row in the table can be thought of as representing 

the relationship between a specified ID and the corresponding values for name, 

dept_name, and salary values 

 

In general, a row in a table represents a relationship among a set of values. 

Since a table is a collection of such relationships, there is a close correspondence 

between the concept of table and the mathematical concept of relation, fromwhich 

the relational data model takes its name. In mathematical terminology, a tuple is 

simply a sequence (or list) of values. A relationship between n values is represented 

mathematically by an n-tuple of values, i.e., a tuple with n values, which 

corresponds to a row in a table. 

 



 

 

Thus, in the relational model the term relation is used to refer to a table, while 

the term tuple is used to refer to a row. Similarly, the term attribute refers to a 

column of a table. 



 

Examining Figure 2.1,we can see that the relation instructor has four attributes: 

ID, name, dept_name, and salary. 

Fundamental Relational Algebra Operations 

We use the term relation instance to refer to a specific instance of a relation, 

i.e., containing a specific set of rows. The instance of instructor shown in Figure 2.1 

has 12 tuples, corresponding to 12 instructors. Relational Algebra is procedural query 

language, which takes Relation as input and generate relation as output. Relational algebra 

mainly provides theoretical foundation for relational databases and SQL. 

 

 

 



 



 



 



 



 



 



 



 



 



 

 



 



 



 



 



 



 

 

 Set intersection 

 Natural join 

 Division 

 Assignment 

 



 



 



 



 
 

 

Introduction to SQL 

 

Domain Types in SQL 

 

 char(n).  Fixed length character string, with user-specified length n.  

 varchar(n).  Variable length character strings, with user-specified maximum length n. 

 int.  Integer (a finite subset of the integers that is machine-dependent). 

 smallint.  Small integer (a machine-dependent subset of the integer domain type). 

 numeric(p,d).  Fixed point number, with user-specified precision of p digits, with d 

digits to the right of decimal point.  (ex., numeric(3,1), allows 44.5 to be stores exactly, 

but not 444.5 or 0.32) 

 real, double precision.  Floating point and double-precision floating point numbers, with 

machine-dependent precision. 

 float(n).  Floating point number, with user-specified precision of at least n digits. 

 

CREATE table 



 



 



 



 



 



 

 



 

 



 



 



 



 

 



 



 

 



 



 

 



 

 



 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



THANK YOU  

This content is taken from the text books and reference books prescribed in the syllabus. 

 

 


