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What is PL/SQL Data types? 

A data type is associated with the specific storage format and range constraints. In 

Oracle, each value or constant is assigned with a data type. 

Basically, it defines how the data is stored, handled and treated by Oracle during the 

data storage and processing. 

The main difference between PL/SQL and SQL data types is, SQL data type are 

limited to table column while the PL/SQL data types are used in the PL/SQL blocks.  

Diagram of different Data Types in PL/SQL 
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CHARACTER Data Type: 

This data type basically stores alphanumeric characters in string format. 

The literal values should always be enclosed in single quotes while assigning them to 

CHARACTER data type. 

This character data type is further classified as follows: 

 CHAR Data type (fixed string size) 

 VARCHAR2 Data type (variable string size) 

 VARCHAR Data type 

 NCHAR (native fixed string size) 

 NVARCHAR2 (native variable string size) 

 LONG and LONG RAW 

Data Type Description Syntax 

CHAR This data type stores the string value, 

and the size of the string is fixed at the 

time of declaring the variable. 

 

 Oracle would be blank-padded 

the variable if the variable didn't 

occupy the entire size that has 

been declared for it, Hence 

Oracle will allocate the memory 

for declared size even if the 

variable didn't occupy it fully. 

 The size restriction for this data 

type is 1-2000 bytes. 

 CHAR data type is more 

appropriate to use where ever 

fixed the size of data will be 

handled. 

grade CHAR; 

manager CHAR (10):= 'JDWC'; 

Syntax Explanation: 
 

 The first declaration statement 

declared the variable 'grade' of 

CHAR data type with the 

maximum size of 1 byte 

(default value). 

 The second declaration 

statement declared the variable 

'manager' of CHAR data type 

with the maximum size of 10 

and assigned the value 'JDWC' 

which is of 4 bytes. Oracle 

will allocate the memory of 10 

bytes rather than 4 bytes in 

this case. 

VARCHAR2 This data type stores the string, but the 

length of the string is not fixed. 

 

 The size restriction for this data 

manager VARCHAR2(10) := ‘JDWC'; 

Syntax Explanation: 
 

 The above declaration 
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type is 1-4000 bytes for table 

column size and 1-32767 bytes 

for variables. 

 The size is defined for each 

variable at the time of variable 

declaration. 

 But Oracle will allocate 

memory only after the variable 

is defined, i.e., Oracle will 

consider only the actual length 

of the string that is stored in a 

variable for memory allocation 

rather than the size that has 

been given for a variable in the 

declaration part. 

 It is always good to use 

VARCHAR2 instead of CHAR 

data type to optimize the 

memory usage. 

statement declared the variable 

'manager' of VARCHAR2 data 

type with the maximum size of 

10 and assigned the value 

'JDWC' which is of 4 bytes. 

Oracle will allocate memory 

of only 4 bytes in this case. 

VARCHAR This is synonymous with the 

VARCHAR2 data type. 

 

 It is always a good practice to 

use VARCHAR2 instead of 

VARCHAR to avoid 

behavioural changes. 

manager VARCHAR(10) := ‘JDWC'; 

Syntax Explanation: 
 

 The above declaration 

statement declared the variable 

'manager' of VARCHAR data 

type with the maximum size of 

10 and assigned the value 

'JDWC' which is of 4 bytes. 

Oracle will allocate memory 

of only 6 bytes in this case. 

(Similar to VARCHAR2) 

NCHAR This data type is same as CHAR data 

type, but the character set will of the 

national character set. 

 

 

 This character set can be 

defined for the session using 

NLS_PARAMETERS. 

native NCHAR(10); 

Syntax Explanation: 
 

 The above declaration 

statement declares the variable 

'native' of NCHAR data type 

with the maximum size of 10. 

 The length of this variable 
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 The character set can be either 

UTF16 or UTF8. 

 The size restriction is 1-2000 

bytes. 

depends upon the (number of 

lengths) per byte as defined in 

the character set. 

NVARCHAR2 This data type is same as VARCHAR2 

data type, but the character set will be 

of the national character set. 

 This character set can be 

defined for the session using 

NLS_PARAMETERS. 

 The character set can be either 

UTF16 or UTF8. 

 The size restriction is 1-4000 

bytes. 

Native var NVARCHAR2(10):='JDWC'; 

Syntax Explanation: 
 

 

 The above declaration 

statement declares the variable 

'Native_var' of NVARCHAR2 

data type with the maximum 

size of 10. 

LONG and 

LONGRAW 

This data type is used to store large 

text or raw data up to the maximum 

size of 2GB. 

 These are mainly used in the 

data dictionary. 

 LONG data type is used to store 

character set data, while LONG 

RAW is used to store data in 

binary format. 

 LONG RAW data type accepts 

media objects, images, etc. 

whereas LONG works only on 

data that can be stored using 

character set. 

Large_text LONG; 

Large_raw LONG RAW; 

 Syntax Explanation: 
 

The above declaration 

statement declares the variable 

'Large_text' of LONG data 

type and 'Large_raw' of 

LONG RAW data type. 

Note: Using LONG data type is not 

recommended by Oracle. Instead, 

LOB data type should be preferred. 

NUMBER Data Type: 

This data type stores fixed or floating point numbers up to 38 digits of precision. This 

data type is used to work with fields which will contain only number data. The 

variable can be declared either with precision and decimal digit details or without this 

information. Values need not enclose within quotes while assigning for this data type. 

A NUMBER(8,2); 

B NUMBER(8); 
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C NUMBER; 

 

BOOLEAN Data Type: 

This data type stores the logical values. It represents either TRUE or FALSE and 

mainly used in conditional statements. Values need not enclose within quotes while 

assigning for this data type. 

Var1 BOOLEAN; 

 

DATE Data Type: 

This data type stores the values in date format, as date, month, and year. Whenever a 

variable is defined with DATE data type along with the date it can hold time 

information and by default time information is set to 12:00:00 if not specified. Values 

need to enclose within quotes while assigning for this data type. 

The standard Oracle time format for input and output is 'DD-MON-YY' and it is again 

set at NLS_PARAMETERS (NLS_DATE_FORMAT) at the session level. 

newyear DATE:='01-JAN-2015'; 

current_date DATE:=SYSDATE; 

 

LOB Data Type: 

This data type is mainly used to store and manipulate large blocks of unstructured 

data's like images, multimedia files, etc. Oracle prefers LOB instead of the a LONG 

data type as it is more flexible than the LONG data type. The below are the few main 

advantage of LOB over LONG data type. 

 The number of column in a table with LONG data type is limited to 1, whereas 

a table has no restriction on a number of columns with LOB data type. 

 The data interface tool accepts LOB data type of the table during data 

replication, but it omits LONG column of the table. These LONG columns 

need to be replicated manually. 

 The size of the LONG column is 2GB, whereas LOB can store up to 128 TB. 

 Oracle is constantly improving the LOB data type in each of their releases 

according to the modern requirement, whereas LONG data type is constant and 

not getting many updates. 

So, it is always good to use LOB data type instead of the LONG data type. Following 

are the different LOB data types. They can store up to the size of 128 terabytes. 
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1. BLOB 

2. CLOB and NCLOB 

3. BFILE 

Data Type Description Syntax 

BLOB This data type stores the LOB data in the 

binary file format up to the maximum 

size of 128 TB. This doesn't store data 

based on the character set details, so that 

it can store the unstructured data such as 

multimedia objects, images, etc. 

Binary_data BLOB; 

Syntax Explanation: 

 In the above, variable 

'Binary_data' is declared as 

a BLOB. 

CLOB and 

NCLOB 

CLOB data type stores the LOB data 

into the character set, whereas NCLOB 

stores the data in the native character set. 

Since these data types use character set 

based storage, these cannot store the data 

like multimedia, images, etc. that cannot 

be put into a character string. The 

maximum size of these data types is 128 

TB. 

Charac_data CLOB; 

Syntax Explanation: 

 In the above, variable 

'Charac_data' is declared as 

CLOB data type. 

BFILE  BFILE are the data types that 

stored the unstructured binary 

format data outside the database 

as an operating-system file. 

 The size of BFILE is to a limited 

operating system, and they are 

read-only files and can't be 

modified. 

 

What is Identifiers? 

Identifiers are nothing but a name that is given to a PL/SQL object. The object could 

be constant, variable, exception, cursors, procedures, function, package, trigger, object 

type, reserve word or label. 

Properties of Identifiers 

 Must start with a letter 
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 Maximum size is limited to 30 letters 

 Cannot contain whitespace characters 

 Can contain dollar sign ('$'), underscore ('_') and hash sign ('#') 

 Is case-insensitive 

Naming Conventions of Identifiers 

In a complex program, sometimes we may have to include many identifiers. These 

identifiers include variables, cursors, etc. So to avoid confusion and to increase the 

readability of such program we need to follow certain naming conventions. 

Following are the commonly used naming conventions in PL/SQL. 

 The first letter should be used to specify the declared level of the variable. The 

below point give the different first letters and their declarative level 

  

o 'P' – Variable is declared at the parameter level 

o 'L' – Variable is declared at the local block 

o 'G' – Variable is declared at the global level 

 The second letter specifies the type of identifier. Below are the commonly used 

identifier types and their naming code. 

o 'C' – Cursor Identifier 

o 'V' – Varchar and char datatype 

o 'N' – Number datatype 

o 'R' – Record type 

o 'T' – Table type 

Below are some of the examples of proper naming conventions 

 Lv_name – local level variable of varchar/char datatype 

 Pc_num – parameter level cursor identifier 

 Gn_user_id – Global level variable of numerical data type 

Variables – An Identifier 

Variable is the basic identifier which is used more frequently and the most important 

of all. Variable is nothing but a placeholder where the user can store the value. This 

variable needs to be associated with some valid PL/SQL datatype before using them. 

The datatype will define the storage and processing method for these variables. 

Declaration of Variables 
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Variables are mainly used to store data during the data manipulation or data 

processing. They need to be declared before using them inside the program. This 

declaration needs to be done in the declarative section of the PL/SQL blocks. 

Declaration of variables is a process of assigning the name to the placeholder and 

associate the same with a valid datatype. 

The above syntax shows how to declare the variable in the declarative section. 

Data storing in Variables 

Once the variable is declared, they are ready to hold the data of defined type. The 

values of these variables can be assigned either in execution section or at the time of 

declaring itself. The value can be either a literal or another variable's value. Once a 

particular value has been assigned, it will be stored in the allocated memory space for 

that variable. 

Syntax 

<variable_name> <datatype> := <default_value>; 

The above syntax shows how to declare the variable and assign value in the 

declarative section. 

<Yariable_name> <datatype>; 

<variable name> := <value>; 

The above syntax shows how to assign the value to an already declared variable. 

Example1: In this example, we are going to learn how to declare the variable and 

how to assign the value to them. We are going to print 'GURU99' in the following 

program by using the variables. 

DECLARE 

lv_name VARCHAR2(50); 

lv_name_2 VARCHAR2(50) := ‘JDWC'; 

BEGIN  

lv_name := lv_name_2;  

dbms_output .put_line(lv_name); 

END: 

 

Output: 

JDWC 
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What is Collection? 

A Collection is an ordered group of elements of particular data types. It can be a 

collection of simple data type or complex data type (like user-defined or record types). 

In the collection, each element is identified by a term called "subscript." Each item 

in the collection is assigned with a unique subscript. The data in that collection can be 

manipulated or fetched by referring to that unique subscript. 

Collections are most useful things when a large data of the same type need to be 

processed or manipulated. Collections can be populated and manipulated as whole 

using 'BULK' option in Oracle. 

Collections are classified based on the structure, subscript, and storage as shown 

below. 

 Index-by-tables (also known as Associative Array) 

 Nested tables 

 Varrays 

Varrays 

Varray is a collection method in which the size of the array is fixed. The array size 

cannot be exceeded than its fixed value. The subscript of the Varray is of a numeric 

value. Following are the attributes of Varrays. 

 Upper limit size is fixed 

 Populated sequentially starting with the subscript '1' 

 This collection type is always dense, i.e. we cannot delete any array elements. 

Varray can be deleted as a whole, or it can be trimmed from the end. 

 Since it always is dense in nature, it has very less flexibility. 

 It is more appropriate to use when the array size is known and to perform 

similar activities on all the array elements. 

 The subscript and sequence always remain stable, i.e. the subscript and count of 

the collection is always same. 

 They need to be initialized before using them in programs. Any operation 

(except EXISTS operation) on an uninitialized collection will throw an error. 

 It can be created as a database object, which is visible throughout the database 

or inside the subprogram, which can be used only in that subprogram. 

The below figure will explain the memory allocation of Varray (dense) 

diagrammatically. 
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Subscript 1 2 3 4 5 6 7 

Value Xyz Dfv Sde Cxs Vbc Nhu Qwe 

Syntax for VARRAY: 

TYPE <type_name> IS VARRAY (<SIZE>) OF <DATA_TYPE>; 

 In the above syntax, type_name is declared as VARRAY of the type 

'DATA_TYPE' for the given size limit. The data type can be either simple or 

complex type. 

Nested Tables 

A Nested table is a collection in which the size of the array is not fixed. It has the 

numeric subscript type. Below are more descriptions about nested table type. 

 The Nested table has no upper size limit. 

 Since the upper size limit is not fixed, the collection, memory needs to be 

extended each time before we use it. We can extend the collection using 

'EXTEND' keyword. 

 Populated sequentially starting with the subscript '1'. 

 This collection type can be of both dense and sparse, i.e. we can create the 

collection as a dense, and we can also delete the individual array element 

randomly, which make it as sparse. 

 It gives more flexibility regarding deleting the array element. 

 It is stored in the system generated database table and can be used in the select 

query to fetch the values. 

 The subscript and sequence are not stable, i.e. the subscript and the count of the 

array element can vary. 

 They need to be initialized before using them in programs. Any operation 

(except EXISTS operation) on the uninitialized collection will throw an error. 

 It can be created as a database object, which is visible throughout the database 

or inside the subprogram, which can be used only in that subprogram. 

The below figure will explain the memory allocation of Nested Table (dense and 

sparse) diagrammatically. The black colored element space denotes the empty element 

in a collection i.e. sparse. 

Subscript 1 2 3 4 5 6 7 
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Value (dense) Xyz Dfv Sde Cxs Vbc Nhu Qwe 

Value(sparse) Qwe  Asd Afg  Asd Wer 

Syntax for Nested Table: 

TYPE <tvpe name> IS TABLE OF <DATA TYPE>; 

 In the above syntax, type_name is declared as Nested table collection of the 

type 'DATA_TYPE'. The data type can be either simple or complex type. 

Index-by-table 

Index-by-table is a collection in which the array size is not fixed. Unlike the other 

collection types, in the index-by-table collection the subscript can consist be defined 

by the user. Following are the attributes of index-by-table. 

 The subscript can of integer or strings. At the time of creating the collection, 

the subscript type should be mentioned. 

 These collections are not stored sequentially. 

 They are always sparse in nature. 

 The array size is not fixed. 

 They cannot be stored in the database column. They shall be created and used 

in any program in that particular session. 

 They give more flexibility in terms of maintaining subscript. 

 The subscripts can be of negative subscript sequence also. 

 They are more appropriate to use for relatively smaller collective values in 

which the collection can be initialized and used within the same subprograms. 

 They need not be initialized before start using them. 

 It cannot be created as a database object. It can only be created inside the 

subprogram, which can be used only in that subprogram. 

 BULK COLLECT cannot be used in this collection type as the subscript should 

be given explicitly for each record in the collection. 

The below figure will explain the memory allocation of Nested Table (sparse) 

diagrammatically. The black colored element space denotes the empty element in a 

collection i.e. sparse. 

Subscript 

(varchar) 

FIRST SECOND THIRD FOURTH FIFTH SIXTH SEVENTH 
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Value(sparse) Qwe  Asd Afg  Asd Wer 

Syntax for Index-by-Table 

TYPE <type_name> IS TABLE OF <DATA_TYPE> INDEX BY VARCHAR2 (10); 

 In the above syntax, type_name is declared as an index-by-table collection of 

the type 'DATA_TYPE'. The data type can be either simple or complex type. 

The subsciprt/index variable is given as VARCHAR2 type with maximum size 

as 10. 

 

Collection Methods 

Oracle provides many functions to manipulate and to work with the collections. These 

functions are very much useful in the program to determine and to modify the 

different attribute of the collections. The Following table will give the different 

functions and their description. 

Method Description SYNTAX 

EXISTS 

(n) 

This method will return Boolean 

results. It will return 'TRUE' if the 

nth element exists in that 

collection, else it will return 

FALSE. Only EXISTS functions 

can be used in uninitialized 

collection 

<collection_name>.EXISTS(element_po

sition) 

COUNT Gives the total count of the 

elements present in a collection 

<collection_name>.COUNT 

LIMIT It returns the maximum size of the 

collection. For Varray, it will 

return the fixed size that has been 

defined. For Nested table and 

Index-by-table, it gives NULL 

<collection_name>.LIMIT 
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FIRST Returns the value of the first 

index variable(subscript) of the 

collections 

<collection_name>.FIRST 

LAST Returns the value of the last index 

variable(subscript) of the 

collections 

<collection_name>.LAST 

PRIOR 

(n) 

Returns precedes index variable 

in a collection of the nth element. 

If there is no precedes index value 

NULL is returned 

<collection_name>.PRIOR(n) 

NEXT (n) Returns succeeds index variable 

in a collection of the nth element. 

If there is no succeeds index value 

NULL is returned 

<collection_name>.NEXT(n) 

EXTEND Extends one element in a 

collection at the end 

<collection_name>.EXTEND 

EXTEND 

(n) 

Extends n elements at the end of a 

collection 

<collection_name>.EXTEND(n) 

EXTEND 

(n,i) 

Extends n copies of the ith element 

at the end of the collection 

<collection_name>.EXTEND(n,i) 

TRIM Removes one element from the 

end of the collection 

<collection_name>.TRIM 

TRIM (n) Removes n elements from the end 

of collection 

<collection_name>.TRIM (n) 

DELETE Deletes all the elements from the 

collection. Makes the collection 

empty 

<collection_name>.DELETE 
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DELETE 

(n) 

Deletes the nth element from the 

collection. If the nth element is 

NULL, then this will do nothing 

<collection_name>.DELETE(n) 

DELETE 

(m,n) 

Deletes the element in the range 

mth to nth in the collection  
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Example1: Record Type at Subprogram level 

In this example, we are going to see how to populate the collection using 'BULK 

COLLECT' and how to refer the collection data. 

DECLARE 

TYPE emp_det IS RECORD 

( 

EMP_NO NUMBER, 

EMP_NAME VARCHAR2(150), 

MANAGER NUMBER, 

SALARY NUMBER 

); 

TYPE emp_det_tbl IS TABLE OF emp_det; emp_rec emp_det_tbl:= emp_det_tbl();  

BEGIN 

INSERT INTO emp (emp_no,emp_name, salary, manager) VALUES (1000,’AAA’,25000,1000); 

INSERT INTO emp (emp_no,emp_name, salary, manager) VALUES (1001,'XXX’,10000,1000); 

INSERT INTO emp (emp_no, emp_name, salary, manager) VALUES (1002,'YYY',15000,1000); 

INSERT INTO emp (emp_no,emp_name,salary, manager) VALUES (1003,’ZZZ’,'7500,1000); 

COMMIT: 

SELECT emp no,emp_name,manager,salary BULK COLLECT INTO emp_rec 

FROM emp; 

dbms_output.put_line (‘Employee Detail'); 

FOR i IN emp_rec.FIRST.. emp_rec.LAST 

LOOP 

dbms_output.put_line (‘Employee Number: '||emp_rec(i).emp_no);  

dbms_output.put_line (‘Employee Name: '|| emp_rec(i).emp_name);  

dbms_output.put_line (‘Employee Salary:'|| emp_rec(i).salary);  

dbms_output.put_line(‘Employee Manager Number:'|| emp_rec(i).manager); 

dbms_output.put_line('--------------------------------'); 

END LOOP; 

END; 

/ 

 

Output: As you can see in the above screenshot when the above code is executed you 

will get the following output 

Employee Detail 

Employee Number: 1000 

Employee Name: AAA 

Employee Salary: 25000 

Employee Manager Number: 1000 

---------------------------------------------- 

Employee Number: 1001 

Employee Name: XXX 
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Employee Salary: 10000 

Employee Manager Number: 1000 

---------------------------------------------- 

Employee Number: 1002 

Employee Name: YYY 

Employee Salary: 15000 

Employee Manager Number: 1000 

---------------------------------------------- 

Employee Number: 1003 

Employee Name: ZZZ 

Employee Salary: 7500 

Employee Manager Number: 1000 

 


