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3.1Data types 

3.2Database language. 

Data Definition Language:

CREATE,ALTER,TRUNCATE, DROP 

3.3 Database language. 

Data Manipulation Language: INSERT,SELECT,UPDATE,DELETE 

3.4 Operators Arithmetic, Comparison, Logical 

3.5 SQL functions- Single row function 

1. Date functions (add-months, months-between, rounds, truncate, greatest, 
new-time).

2.  Numeric Functions (abs, ceil, cos, cosh, exp, floor, power, mod, round, 
trunc, sqrt).

3. Character Functions (initcap, lower, upper, ltrim, rtrim, translate, replace, 
substring).

4. Conversion Functions (to-char, to-date, to-number).

5. Miscellaneous functions (uid, user, nvl, vsize).

6. Group functions : Avg, Min,Max,Sum,Count, Decode 

7. Group by, Having and Order by clause
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HISTORY
 IBM Sequel language developed as part of System R project 

at the IBM San Jose Research Laboratory
 Renamed Structured Query Language (SQL)
 ANSI and ISO standard SQL:

SQL-86
SQL-89
SQL-92 
SQL:1999 (language name became Y2K compliant!)
SQL:2003

 Commercial systems ofer most, if not all, SQL-92 features, 
plus varying feature sets from later standards and special 
proprietary features.  
Not all examples here may work on your particular system.
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3.1 DATATYPES IN SQL
 char(n).  Fixed length character string, with user-specifed 

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

specifed maximum length n.
 int.  Integer (a fnite 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-specifed 

precision of p digits, with n digits to the right of decimal 
point. 

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

 float(n).  Floating point number, with user-specifed 
precision of at least n digits.
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3.2 DATA DEFINITION LANGUAGE

Data Defnition Language (DDL) statements are 
used to defne the database structure or 
schema. 

 CREATE - to create objects in the database
 ALTER - alters the structure of the database
 DROP - delete objects from the database
 TRUNCATE - remove all records from a table, 

including all spaces allocated for the records 
are removed

 RENAME - rename an object
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BASIC QUERY STRUCTURE
 A typical SQL query has the form:

select A1, A2, ..., An
from r1, r2, ..., rm
where P

Ai represents an attribute
Ri represents a relation
P is a predicate.

 This query is equivalent to the relational algebra expression.

 The result of an SQL query is a relation.
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CREATE TABLE

Create: It used to create table.
Syntax:  
CREATE TABLE <TableName> (column1 datatype (size), 

column2 datatype (size)  ... columnN datatype (size));
Example:
SQL>CREATE TAB LE student (Rollno number (15), Name 

varchar2 (20), Age number (5), DOB date);
Output: Table created.
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DESCRIBE

To describe a table use command DESCRIBE,
Syntax:  
DESCRIBE <TableName>;    OR DESC <TableName>;    
Example:  DESC student;

Name ? Null       Type
---------------------------------------
Rollno                                   NUMBER (15)
Name VARCHAR (20)
Age NUMBER (5)
DOB DATE
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ALTER TABLE

ALTER: It used to modify table structure.

1) Adding New Columns
Syntax:  
 Alter Table TableName Add (NewColumnName1 

Datatype (size),      NewColumnName2 Datatype 
(size)…. NewColumnNameN Datatype (size),);

Example: ALTER TABLE student ADD (marks number 
(15)); //Add column marks

 Output: Table altered.
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ALTER TABLE

2) Modifying Existing Columns
 Syntax:  

Alter Table TableName Modify (ColumnName1 NewDatatype 
(NewSize), ColumnName2 NewDatatype (NewSize)……
ColumnNameN NewDatatype (NewSize));

 Example: ALTER TABLE student Modify (marks number (20)); 
// Change size of column

 Output: Table altered



VPMP POLYTECHNIC

ALTER TABLE

3) Dropping(deleting) Existing Columns
 Syntax: Alter Table TableName DROP CLOUMN 

ColumnName1, ColumnName2;
 Example: ALTER TABLE student DROP COLUMN marks; // 

Remove marks column
  Output: Table altered
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DROP AND TRUNCATE TABLE

DROP: It used to delete or destroy table from a database.
 Syntax:  DROP TABLE <TableName>;
 Example: DROP TABLE student;
 Output: Table Dropped.

TRUNCATE: 
TRUNCATE TABLE used to delete all data from a table
Logically, this is equivalent to DELETE statement that deletes all 
rows

TRUNCATE command is faster than DELETE command
The number of deleted rows are not returned

 Syntax:  TRUNCATE TABLE <TableName>;
 Example: TRUNCATE TABLE student;
 Output: Table Truncated.
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DATA MANIPULATION LANGUAGE
 DML is a set of SQL Commands used to insert, 

modify and delete data in a database.
 These SQL commands are used for storing, 

retrieving, modifying, and deleting data. 
 It is normally used by general users who are 

accessing database via pre-developed 
applications.

 These Data Manipulation Language commands 
are:

  INSERT
  UPDATE
  DELETE

http://beginner-sql-tutorial.com/sql-insert-statement.htm
http://beginner-sql-tutorial.com/sql-update-statement.htm
http://beginner-sql-tutorial.com/sql-delete-statement.htm
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INSERT COMMAND
The INSERT Statement is used to add new rows of data to a table.
 Syntax:
    INSERT INTO <TableName> (ColumnName1, ColumnName2…

ColumnNameN) values (Expression1, Expression2….ExpressionN);
 Example:
    INSERT INTO Student (Sno, Sname, age, Branch) values 

(1,’Niyati’, ‘CE’,’First’,’15-july-96’);
 Output: 1 row inserted.
 
 We can insert NULL value in Table Using INSERT Statement.
 Example:
 INSERT INTO Student (Sno, Sname, age, Branch) values    

(1,’Niyati’, ‘CE’, NULL,’15-july-96’);
 Output: 1 row inserted.
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UPDATE COMMAND
The UPDATE Statement is used to modify the existing rows in a 

table.
 Syntax:
  UPDATE TableName SET Column_Name1 = 

value1, Column_Name2 = value2 
   WHERE condition; 
  Example:
   UPDATE Student SET Name=’nilam’ WHERE    Rollno=1; 
 Output: 1 row Updated.
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DELETE COMMAND
The DELETE Statement is used to delete rows from a table.
 Syntax:
   DELETE FROM TableName WHERE condition;
 Example: 
   To delete an employee with id 100 from the employee table, 

the sql delete query would be like,
          DELETE FROM Student WHERE Rollno = 100;

   To delete all the rows from the employee table, the query 
would be like,

         DELETE FROM Student;
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DATA CONTROL LANGUAGE

o DCL means data control language. SQL Command used to 
retrieve data from the database.

o  These Data Control Language commands are:
o  Select
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THE SELECT CLAUSE
 The select clause list the attributes desired in the result of a query

corresponds to the projection operation of the relational algebra
 Example: fnd the names of all branches in the loan relation:

select branch_name
from loan

 In the relational algebra, the query would be: 
branch_name (loan)

 NOTE:  SQL names are case insensitive (i.e., you may use upper- or 
lower-case letters.)  
E.g.   Branch_Name ≡ BRANCH_NAME ≡ branch_name
Some people use upper case wherever we use bold font.

 SQL allows duplicates in relations as well as in query results.
 To force the elimination of duplicates, insert the keyword distinct  

after select.
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THE SELECT CLAUSE (CONT.)
 Find the names of all branches in the loan relations, and remove duplicates

select distinct branch_name
from loan

 The keyword all specifes that duplicates not be removed.

select all branch_name
from loan

 An asterisk in the select clause denotes “all attributes”
select *
from loan

 The select clause can contain arithmetic expressions involving the 
operation, +, –, , and /, and operating on constants or attributes of 
tuples.

 E.g.: 
                  select loan_number, branch_name, amount  100
                  from loan



VPMP POLYTECHNIC

THE WHERE CLAUSE
 The where clause specifes conditions that the result must 

satisfy
Corresponds to the selection predicate of the relational 

algebra.  
 To fnd all loan number for loans made at the Perryridge 

branch with loan amounts greater than $1200.
select loan_number
from loan
where branch_name = 'Perryridge'  and amount > 1200

 Comparison results can be combined using the logical 
connectives and, or, and not. 
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THE FROM CLAUSE

o The from clause lists the relations involved in the query
Corresponds to the Cartesian product operation of the 

relational algebra.
o Find the Cartesian product borrower X loan

select * from borrower, loan;

o  Find the name, loan number and loan amount of all 
customers   
     having a loan at the Perryridge branch.

Query :   select customer_name, borrower.loan_number, 
amount
           from borrower, loan
           where   borrower.loan_number = loan.loan_number  
and
                         branch_name = 'Perryridge' 
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3.4 OPERATORS
 Arithmetic Operators:  Oracle allows arithmetic operators 

while viewing records from table or while performing data 
manipulation operations such as Insert, Update and Delete. 
These are:

Operator        Description
       + Addition

- Subtraction
* Multiplication
/ Division
** Exponentiation
() Enclosed operation
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LOGICAL OPERATOR

Logical Operators: Oracle provides logical operators like,  
AND OR NOT

AND: 
The AND Operator allows creating an SQL statement 
based on two or more conditions being met.

It can be used in any valid SQL statement such as select, 
insert, or delete.
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LOGICAL OPERATOR

OR :
The OR condition allows creating an SQL statement 
where records are returned when any one of the 
conditions are met.

It can be used in any valid SQL statement such as select, 
insert, or delete.

NOT  
The Oracle engine will process all rows in a table and 
display only those records that do not satisfy the 
condition specifed.
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COMPARISON OPERATORS

Comparison Operators 
o  Comparison operators are used in condition to compare 

one expression with other. 
o    The comparison operators are =, <, >, >=, <=,! =, 

between, like, is null and in operators 

BETWEEN: It is used to check between two values or 
specifc range.

Example: SQL>select * from salesman_master where 
salary      between 5000 and 8000;

The above select statement will display only those rows 
where salary of salesman is between 5000 and 8000.
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COMPARISON OPERATORS
IN: The IN operator can be used to select rows that match one 
of the values in a list.

 Example: SQL> select * from client_master where client_no in 
    

      (C00001, C00003); 
 The above query will retrieve only those rows where client_no 

is either in C00001 or C00003.

Like: Like operator is used to search character pattern.
 The like operator is used with special character % and _ 

(underscore).
 Example: SQL> select * from student where name like 

‘_ina’;
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3.5 DATE FUNCTIONS
 Add-months: The add_months function returns a new date 

after adding n months.
Syntax: ADD_MONTHS (Date1, n)

 months-between: Returns the months in between 
(separating) two given dates

  Syntax: MONTHS_BETWEEN (Date1, Date2)
 Round: ROUND function returns a date rounded to a specifc 

unit of measure.
   Syntax: ROUND (date, [format]);
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3.5.1 DATE FUNCTIONS

 Next_day: The Oracle/PLSQL NEXT_DAY function returns the first 
weekday that is greater than a date.

   Syntax: NEXT_DAY (Date, weekday)
 Truncate: The Oracle/PLSQL TRUNC function returns a date truncated to a 

specific unit of measure.

   Syntax: TRUNC (Date, [Format])
 Greatest: The Oracle/PLSQL GREATEST function returns the greatest value 

in a list of expressions.

Syntax: GREATEST (expr1, expr2, exprN)
 NEW_TIME:  It returns a date in time zone1 to a date in time zone2.

Syntax: NEW_TIME (date, zone1, zone2)



VPMP POLYTECHNIC

3.5.2 NUMERIC FUNCTIONS
Function Name  Return Value
 ABS (x) Absolute value of the number 'x'
 SQRT(x) Return square root of ‘n’.
 POWER(m,n) Return m raised to nth Power.
 MOD(m,n) Return remainder of m divided by n operations.
 EXP(x) Return e raised to xth Power
 LN(x) Return natural or base e logarithm of x.
 LOG(b,n)Return  logarithm of the n in the base of b.(Logbn)
 COS(x),SIN(x),TAN(x) Returns cosine, sine and tangent values 

for x.
 COSHx),SINH(x),TANH(x)Returns hyperbolic cosine, sine and 

tangent values
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3.5.3 NUMERIC FUNCTIONS
 Function Name  Return Value
 SIGN(n) Returns -1 if n is negative, o if n is zero.
 CEIL (x) Integer value, Greater than or equal to the 

number 'x'
 FLOOR (x) Integer value, Less than or equal to the 

number 'x'
 TRUNC (x, y) Truncates value of number 'x' up to 'y' decimal 

places
 ROUND (x, y) Rounded of value of the number 'x' up to the 

number 'y' decimal places
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3.5.3 CHARACTER FUNCTIONS
Function Name        Examples      Return Value

 LOWER(string_value)            LOWER('Good Morning‘)                good morning
 UPPER(string_value)            UPPER('Good Morning‘)             GOOD MORNING
 INITCAP(string_value)            INITCAP('GOOD MORNING‘)              Good Morning
 LTRIM(string_value, trim_text)  LTRIM ('Good Morning', 'Good)               Morning
 RTRIM (string_value, trim_text) RTRIM ('Good Morning', ' Morning‘)       Good
 TRIM (trim_text FROM string_value) TRIM ('o' FROM 'Good Morning‘)   Gd Mrning
 SUBSTR (string_value, m, n) SUBSTR ('Good Morning', 6, 7)                    Morning
 LENGTH (string_value)           LENGTH ('Good Morning‘)                         12
 LPAD (string_value, n, pad_value)  LPAD ('Good', 6, '*‘)                             **Good
 RPAD (string_value, n, pad_value)  RPAD ('Good', 6, '*‘)                             Good**
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3.5.4 CONVERSION FUNCTIONS 
Function Name    : Return Value

 TO_CHAR (n,Format):Converts Numeric values to a 
character string value. It cannot be used for 
calculations since it is a string value.

 TO_CHAR (Date,Format):Converts Date values to a 
character string value. It cannot be used for 
calculations since it is a string value.

 TO_DATE (x [, date_format]):Converts a valid Numeric 
and Character values to a Date value. Date is 
formatted to the format specifed by 'date_format'.

 TO_NUMBER(str):Converts a value of a character data 
type, expressing a number, to NUMBER data type.i.e 
CHAR or VARCHAR2 To NUMBER.
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3.5.5  CONVERSION FUNCTIONS 

Function Name    : Return Value
 NVL (x, y): If 'x' is NULL, replace it with 'y'. 'x' and 'y' must be 

of the same datatype.
 DECODE (a, b, c, d, e, default_value): Checks the value of 'a', 

if a = b, then returns'c'. If a = d, then returns 'e'. Else, returns 
default_value.
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3.5.6 MISCELLANEOUS FUNCTIONS

Function Name        Examples Return Value

 UID            SELECT UID FROM DUAL ; 35
 USER            SELECT USER FROM DUAL;     SCOTT
 GREATEST   SELECT GREATEST(11,12,33) FROM DUAL; 33
 LEAST      SELECT LEAST(11,12,33) FROM DUAL; 11
 DECODE  SELECT DECODE FROM (‘SAT’, ‘HALF’)FROM DUAL; HALF
 NVL                            SELECT NVL(5,10) FROM DUAL; 5
 VSIZE      SELECT VSIZE(‘25’) FROL DUAL;    2
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3.5.7 GROUP FUNCTIONS 
 

Function Name        Examples

 COUNT       SELECT COUNT * FROM TABLENAME
 DISTINCT            SELECT DISTINCT (ROW) FROM TABLENAME;   
 MAX   SELECT MAX  FROM (ROW) TABLENAME;
 MIN     SELECT MIN FROM (ROW) TABLENAME;
 AVG  SELECT AVG FROM (ROW) TABLENAME; 
 SUM                           SELECT SUM FROM (ROW) TABLENAME;    
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3.5.8 GROUP BY, HAVING AND 
ORDER BY CLAUSE

SQL GROUP BY Clause: The SQL GROUP BY 
Clause is used along with the group functions to 
retrieve data grouped according to one or more 
columns.

Syntax:  Select column1, column2……. columnN, 
Aggregate Function (argument) From TableName 
Group By column1, column2……. columnN;
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GROUP BY, HAVING AND ORDER BY CLAUSE

SQL ORDER BY: The ORDER BY clause is used in a SELECT 
statement to sort results either in ascending or descending 
order. Oracle sorts query results in ascending order by 
default.

Syntax:  Select column1, column2……. columnN, Aggregate 
Function (argument) From TableName Group By column1, 
column2……. columnN;
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GROUP BY, HAVING AND ORDER BY CLAUSE

SQL HAVING Clause: Having clause is used to flter data 
based on the group functions. This is similar to WHERE 
condition but is used with group functions.

 Group functions cannot be used in WHERE Clause but can be 
used in HAVING clause.

 The HAVING clause must follow the GROUP BY clause in a 
query and must also precedes the ORDER BY clause if used.

Syntax:  SELECT column1, column2 FROM TableName
     WHERE [conditions]  GROUP BY column1,      

column2   HAVING [conditions];
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Thank You….
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