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4.1 STRUCTURE OF RELATIONAL DATABASE 
 A relational database consists of a collection of tables, each 

having a unique name.
 A row in a table represents a relationship among a set of 

values.
 Thus a table represents a collection of relationships.
 There is a direct correspondence between the concept of a 

table and the mathematical concept of a relation. A 
substantial theory has been developed for relational 
databases.
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4.1 STRUCTURE OF RELATIONAL DATABASE 

 A rational database consists of number of tables,each of 
which is called relation

 Each raw is called tuple.
 Each column is called an attribute.
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4.2 DOMAIN 
 A domain is defned as the set of all unique values permitted 

for an attribute. 
 For example, a domain of date is the set of all possible valid 

dates, a domain of integer is all possible whole numbers, a 
domain of day-of-week is Monday, Tuesday ... Sunday.

 This in efect is defning rules for a particular attribute. 
 If it is determined that an attribute is a date then it should be 

implemented in the database to prevent invalid dates being 
entered.
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4.3 KEYS OF RELATIONS: 
 Super Key
 Candidate Key
 Primary Key
 Composite Key
 Foreign key 
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SUPER KEY

 Super Key is defned as a set of attributes within a table that 
uniquely identifes each record within a table. Super Key is a 
superset of Candidate key.
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CANDIDATE KEY

 Candidate keys are defned as the set of felds from which 
primary key can be selected. It is an attribute or set of 
attribute that can act as a primary key for a table to uniquely 
identify each record in that table.
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PRIMARY KEY
 identify eacPrimary key is a candidate key that is most 

appropriate to become main key of the table. It is a key that 
uniquely h record in a table.

able.
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COMPOSITE KEY
 Key that consist of two or more attributes that uniquely 

identify an entity occurance is called Composite key. But 
any attribute that makes up the Composite key is not a 
simple key in its own.
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FOREIGN KEY 
 Foreign keys are the columns of a table that points to the 

primary key of another table. They act as a cross-reference 
between tables.
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4.4 RELATIONAL ALGEBRA : 

The fundamental operations of relational algebra are as follows 
−

 Select
 Project
 Union
 Set diferent
 Cartesian product
 Rename
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SELECT OPERATION (σ)
 It selects tuples that satisfy the given predicate from a relation.
 Notation − σp(r)
 Where σ stands for selection predicate and r stands for relation. p is 

prepositional logic formula which may use connectors like and, 
or, and not. These terms may use relational operators like − =, ≠, ≥, < ,  
>,  ≤.

 For example −
 σsubject = "database"(Books) Output − Selects tuples from books where subject 

is 'database'.
 σsubject = "database" and price = "450"(Books) Output − Selects tuples from books 

where subject is 'database' and 'price' is 450.
 σsubject = "database" and price = "450" or year > "2010"(Books) Output − Selects tuples from 

books where subject is 'database' and 'price' is 450 or those books 
published after 2010.
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PROJECT OPERATION (∏)
 It projects column(s) that satisfy a given predicate.
 Notation − ∏A1, A2, An (r)

 Where A1, A2 , An are attribute names of relation r.
 Duplicate rows are automatically eliminated, as relation is a 

set.
 For example −
 ∏subject, author (Books) Selects and projects columns named as 

subject and author from the relation Books.
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UNION OPERATION (∪)
 It performs binary union between two given relations and is defned 

as −
 r ∪ s = { t | t ∈ r or t ∈ s} Notation − r U s
 Where r and s are either database relations or relation result set 

(temporary relation).
 For a union operation to be valid, the following conditions must hold 

−
 r, and s must have the same number of attributes.
 Attribute domains must be compatible.
 Duplicate tuples are automatically eliminated.
 ∏ author (Books) ∪ ∏ author (Articles) Output − Projects the names of 

the authors who have either written a book or an article or both.
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SET DIFFERENCE (−)
 The result of set diference operation is tuples, which are 

present in one relation but are not in the second relation.
 Notation − r − s
 Finds all the tuples that are present in r but not in s.
 ∏ author (Books) − ∏ author (Articles) Output − Provides the 

name of authors who have written books but not articles.
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CARTESIAN PRODUCT (Χ)
 Combines information of two diferent relations into one.
 Notation − r Χ s
 Where r and s are relations and their output will be defned 

as −
 r Χ s = { q t | q ∈ r and t ∈ s}
 σauthor = 'tutorialspoint'(Books Χ Articles) Output − Yields a relation, 

which shows all the books and articles written by 
tutorialspoint.
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RENAME OPERATION (Ρ)
 The results of relational algebra are also relations but without 

any name. The rename operation allows us to rename the 
output relation. 'rename' operation is denoted with small 
Greek letter rho ρ.

 Notation − ρ x (E)
 Where the result of expression E is saved with name of x.
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4.5 IMPLEMENTING RELATIONAL ALGEBRA 
USING SQL 

Projection  
 The projection operator produces from a relation R a new 

relation containing only some of R’s columns.
  Projection To obtain a relation containing only the columns 

A1, A2, . . . , An of R RA πA1,A2,...,An (R) 
 SQL

 SELECT A1, A2, . . . , An FROM R;
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SELECTION
 The selection operator applied to a relation R produces a new 

relation with a subset of R’s tuples. 
  The tuples in the resulting relation satisfy some condition C 

that involves the attributes of R.
RA 

σC (R) 
SQL

  SELECT *  FROM R WHERE C; 
  WHERE clause of an SQL command corresponds to σ
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SET OPERATIONS: UNION
  The union of two relations R and S is the set of tuples that 

are in R or in S or in both. 
  R and S must have identical sets of attributes and the types 

of the attributes must be the same.
  The attributes of R and S must occur in the same order.
RA:

R ∪ S 
SQL 

(SELECT * FROM R) 
UNION 
(SELECT * FROM S);
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SET OPERATIONS: INTERSECTION
  The intersection of two relations R and S is the set of tuples 

that are in both R and S. 
  Same conditions hold on R and S as for the union operator. 
 RA 

R ∩ S 
 SQL 

(SELECT * FROM R) 
INTERSECT 
(SELECT * FROM S);
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CARTESIAN PRODUCT
  The Cartesian product (or cross-product or product) of two 

relations R and S is a the set of pairs that can be formed by 
pairing each tuple of R with each tuple of S. 

 The result is a relation whose schema is the schema for R 
followed by the schema for S. 

  We rename attributes to avoid ambiguity or we prefx 
attribute with the name of the relation it belongs to. 

 RA 
R × S 

 SQL 
SELECT * FROM R, S;
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NATURAL JOIN
 The natural join of two relations R and S is a set of pairs of 

tuples, one from R and one from S, that agree on whatever 
attributes are common to the schemas of R and S. 

 The schema for the result contains the union of the attributes 
of R and S. 

  Assume the schemas R(A, B, C) and S(B, C, D).
 SQL 

SELECT R.A, R.B, R.C, S.D FROM R,S WHERE R.B = S.B 
AND R.C = S.C;
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4.6 SET OPERATORS: UNION, UNION ALL, 
INTERSECT, MINUS 
 The set operations union, intersect, and except operate on 

relations and correspond to the relational algebra operations 


 Each of the above operations automatically eliminates 
duplicates; to retain all duplicates use the corresponding 
multiset versions union all, intersect all and except all.

Suppose a tuple occurs m times in r and n times in s, then, it 
occurs:
m  + n times in r union all s
min(m,n) times in r intersect all s
max(0, m – n) times in r minus all s



VPMP POLYTECHNIC

SET OPERATIONS
 Find all customers who have a loan, an account, or both:

(select customer_name from depositor)
union
(select customer_name from borrower)

 Find all customers who have both a loan and an account.
(select customer_name from depositor)
intersect
(select customer_name from borrower)

  Find all customers who have an account but no loan.
(select customer_name from depositor)
minus
(select customer_name from borrower)
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4.7 JOINS: SIMPLE, EQUI-JOIN, NON-EQUI, 
SELF- JOINS, OUTER-JOINS
 SQL Joins are used to relate information in diferent tables.
  A Join condition is a part of the sql query that retrieves rows 

from two or more tables. 
 A SQL Join condition is used in the SQL WHERE Clause of 

select, update, delete statements.

http://beginner-sql-tutorial.com/sql-where-clause.htm
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SIMPLE JOIN
 SQL Syntax for joining two tables is:

SELECT col1, col2, col3...
FROM table_name1, table_name2 
WHERE table_name1.col2 = table_name2.col1; 
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SQL JOINS EXAMPLE
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SQL EQUI JOINS
 It is a simple sql join condition which uses the equal sign as 

the comparison operator. Two types of equi joins are SQL 
Outer join and SQL Inner join.

 An equi-join is further classifed into two categories: 
a) SQL Inner Join 
b) SQL Outer Join 
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SQL INNER JOIN:
 If you want to display the product information for each order 

the query will be as given below. Since you are retrieving the 
data from two tables, you need to identify the common 
column between these two tables, which is the product_id.

 The query for this type of sql joins would be like,
SELECT order_id, product_name, unit_price, 

supplier_name, total_units 
FROM product, order_items 
WHERE order_items.product_id = product.product_id; 
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SQL OUTER JOIN:
 This sql join condition returns all rows from both tables which 

satisfy the join condition along with rows which do not satisfy 
the join condition from one of the tables. The sql outer join 
operator in Oracle is ( + ) and is used on one side of the join 
condition only.

 The syntax difers for diferent RDBMS implementation. 
 Few of them represent the join conditions as 
1) sql left outer join 
2) sql right outer join
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SQL LEFT OUTER JOIN 
 If you want to display all the product data along with order 

items data, with null values displayed for order items if a 
product has no order item, the sql query for outer join would 
be as shown below:

 SELECT p.product_id, p.product_name, o.order_id, 
o.total_units 
FROM order_items o, product p 
WHERE o.product_id = p.product_id(+);
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SQL RIGHT OUTER JOIN 
 If you want to display all the order item data along with 

product data, with null values displayed for product if a 
product has no order item, the sql query for outer join would 
be as shown below:

 SELECT p.product_id, p.product_name, o.order_id, 
o.total_units 
FROM order_items o, product p 
WHERE o.product_id (+) = p.product_id;
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SQL NON EQUI JOIN:

SQL Non Equi Join Example:
 If you want to find the names of students who are not studying either 

Economics, the sql query would be like, (lets use student_details table 
defined earlier.)

 SELECT first_name, last_name, subject 
FROM student_details 
WHERE subject != 'Economics' 
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4.8 SUB QUERIES MULTIPLE, CORRELATED
 A subquery is a SELECT statement written within parentheses 

and nested inside another statement. 
 Here’s an example that looks up the IDs for grade event rows 

that correspond to tests ('T') and uses them to select scores 
for those tests:

SELECT * FROM score WHERE event_id IN (SELECT event_id 
FROM grade_event WHERE category = 'T');
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NESTED SUBQUERIES
 SQL provides a mechanism for the nesting of subqueries.
 A subquery is a select-from-where expression that is 

nested within another query.
 A common use of subqueries is to perform tests for set 

membership, set comparisons, and set cardinality.
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“IN” CONSTRUCT

 Find all customers who have both an account and a 
loan at the bank.

   Find all customers who have a loan at the bank but do not have 
     an account at the bank

select distinct customer_name
from borrower
where customer_name not in (select customer_name

                                                                 from depositor )

select distinct customer_name
from borrower
where customer_name in (select customer_name

                                                       from depositor )
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SUB QUERIES WITH RELATIVE COMPARISON 
OPERATORS
 The =, <>, >, >=, <, and <= operators perform relative-

value comparisons. 
 When used with a scalar subquery, they fnd all rows in the 

outer query that stand in particular relationship to the value 
returned by the subquery.

  For example, to identify the scores for the quiz that took 
place on '2012-09-23', use a scalar subquery to determine 
the quiz event ID and then match score table rows against 
that ID in the outer SELECT:

SELECT * FROM score WHERE event_id = (SELECT 
event_id FROM grade_event WHERE date = '2012-09-23' AND 

category = 'Q');
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SUB QUERIES

Subqueries can return diferent types of information:
 A scalar subquery returns a single value.
 A column subquery returns a single column of one or more 

values.
 A row subquery returns a single row of one or more values.
 A table subquery returns a table of one or more rows of one 

or more columns.
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4.9 REPORTS: ADVANCED FORMATTING, BREAK ON 
, ORDER OF COLUMN IN BREAK ON, TITLE, BTITLE 
AND FORMATTING COMMANDS, BREAK ON ROW.
 Interactive commands can be used to specify report headings, report footers, 

report titles, page numbers, and other common report features that managers 
tend to request
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THE BREAK COMMAND
 The BREAK command groups data rows for a control break 

report.  The syntax of the BREAK command is:

BREAK ON (expression1, ON expression2, … \row\page\report) …

[SKIP n | [SKIP] PAGE]
[NODUPLICATES | DUPLICATES];

 The BREAK command can be used to break on an expression, 
row, page, report, or more than one of these at a time.  The 
BREAK command used in example program is shown below.  

CLEAR BREAKS

BREAK ON "Emp. Soc. Sec. #" SKIP 2 ON REPORT

 The CLEAR BREAKS command clears any previously 
established breaks
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TOP AND BOTTOM TITLES
 Titles and footers on reports enhance the meaning of reports 

for managerial system users. 
 Reports are rarely disseminated to managers without 

appropriate title and footers.
 SQL*Plus supports the programming of four types of titles 

and footers:
1. Top title,
2. Bottom title,
3. Report header and
4. Report footer.  
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TOP TITLES
 The TTITLE command (short for top title) prints a title on each 

page of a report. 
 When a simple TTITLE command like the one shown below is 

used, the report will automatically display the report date and 
page number. 

TTITLE 'Project Information'
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TOP  TITLES
 You can also issue the TTITLE command interactively at the 

SQL> prompt. 
 The frst TTITLE command shown below will turn the report 

title of. 
 The second one will change the report title interactively when 

followed by a slash (/) command.  

TTITLE OFF
TTITLE 'Project and Employee Information'
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BOTTOM TITLES
 The BTITLE command prints a bottom title with the 

specifed information at the bottom of each page of a 
report.

 For example, your organization may want each page of a 
report marked as not for external dissemination as is 
shown in the BTITLE command here.

 BTITLE SKIP 1 CENTER 'Not for external dissemination.'  
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4.10 ADDING VIEWS 
 In SQL, a view is a virtual table based on the result-set of an SQL statement.
 A view contains rows and columns, just like a real table. The fields in a view 

are fields from one or more real tables in the database.
 You can add SQL functions, WHERE, and JOIN statements to a view and 

present the data as if the data were coming from one single table.
 Syntax

 CREATE VIEW view_name AS
SELECT column1, column2, ...
FROM table_name
WHERE condition; 
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EXAMPLE

 The view "Current Product List" lists all active products 
(products that are not discontinued) from the "Products" 
table. The view is created with the following SQL:

 CREATE VIEW [Current Product List] AS
SELECT ProductID, ProductName
FROM Products
WHERE Discontinued = No;
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