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JDBC API

Before we talk about sql package, we first need to note that JDBC 1s mainly divided into
two packages. And that whenever we want to connect to the database, we have to import
these packages to use classes and interfaces in our application. Below are the two

packages; the sql under java package and the sql under javax package.

l.java.sql

2.javax.sql

Note. javax.sql 1s an extension to java.sql. It contains additional classes and interfaces.
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java.sql package

include classes and
interfaces to perform
almost all JDBC
operation such as creating
and executing SQL

Queries.

Important classes and

interfaces

of java.sql package

rt Page X EOutput X @NewJFrame.java mereparedStatement

urce  History  [[¢) @%EDE& PS@UdOCOluansage

7 < Ref

8 [l import java.sqglgResultSet Identify an

9 import javax.sv*~ResultSetMetaData Interface by its
0 import java.sqgl®Rowld .

1 import java.sqgl®RowlIdLifetime lcon

2 - import java.sqliaRSIOINCERECT RN EXe)Ip ol elu

= import java. SqJ_ﬁ:JI /]

4 public class us o .

: Conmeat i op Java:sdl Identify a class
6 PreparedStepubllc class SQLClier by its icon

7 ResultSet ;€Xtends SQLException

8

Javadoc not found. Either Ja\
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classes/interface

Description

java.sql.BLOB

Interface that provide support for BLOB(Binary Large Object) SQL type.

java.sql.Connection

Interface used to create a connection with specific database

java.sql.CallableStatement

Interface used to Execute stored procedures

java.sql.CLOB Provide support for CLOB(Character Large Object) SQL type.
java.sql.Date Class Provide support for Date SQL type.

java.sql.Driver Class 1s used to create an instance of a driver with the DriverManager.
java.sql.DriverManager This class manages database drivers.

java.sql.PreparedStatement An interface used to create and execute parameterized query.
java.sql.ResultSet An interface that provide methods to access the result row-by-row.

java.sql.Savepoint

Interface that Specify savepoint in transaction.

java.sql.SQLException

This class Encapsulate all JDBC related exception.

java.sql.Statement

This interface is used to execute SQL statements.
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DatabaseMetaData

Comprehensive information about the database as a whole.

DriverAction An interface that must be implemented when a Driver wants to be notified by DriverManager.
ResultSetMetaData | An object that can be used to get information about the types and properties of the columns in a ResultSet object.
Rowld An interface that is representation (mapping) in the Java programming language of an SQL ROWID value.
Savepoint The representation of a savepoint, which is a point within the current transaction that can be referenced from
the Connection.rollback method.
SQLData The interface used for the custom mapping of an SQL user-defined type (UDT) to a class in the Java programming
language.
SQLInput An input stream that contains a stream of values representing an instance of an SQL structured type or an SQL
distinct type.
SQLOutput The output stream for writing the attributes of a user-defined type back to the database.
SQLType An object that is used to identify a generic SQL type, called a JDBC type or a vendor specific data type.
SQLXML Interface that represents mapping in the JavaTM programming language for the SQL XML type.
Statement The object used for executing a static SQL statement and returning the results it produces.
Struct The standard mapping in the Java programming language for an SQL structured type.

Wrapper

Interface for JDBC classes which provide the ability to retrieve the delegate instance when the instance in question is in fact a proxy class.




The javax.sgl package

This package 1s also known as JDBC extension API. It provides classes and interface to access server-side

data.

Classes and interfaces of javax.sql package

classes/interface Description

javax.sql.ConnectionEvent Provide information about occurence of event.
javax.sql.ConnectionEventListener Used to register event generated by PooledConnection object.
javax.sql.DataSource Represent the DataSource interface used in an application.

javax.sql.PooledConnection provide object to manage connection pools.



he javax.sql package

Classes and interfaces of javax.sqgl package

classes/interface Description

CommonDataSource |Interface that defines the methods which are common between DataSource, XADataSource and
ConnectionPoolDataSource.

RowSet The interface that adds support to the JDBC API for the JavaBeans™ component model.

RowSetInternal The interface that a RowSet object implements in order to present itself to a RowSetReader or RowSetWriter object.

RowSetListener An interface that must be implemented by a component that wants to be notified when a significant event happens in
the life of a RowSet object.

RowSetMetaData An object that contains information about the columns in a RowSet object.

RowSetReader The facility that a disconnected RowSet object calls on to populate itself with rows of data.

RowSetWriter An object that implements the RowSetWriter interface, called a writer.

StatementEventListene | An object that registers to be notified of events that occur on PreparedStatements that are in the Statement pool.

r

XAConnection

An object that provides support for distributed transactions.

XADataSource

A factory for XAConnection objects that is used internally.




Steps to connect a Java Application to
Database

The following 5 steps are the basic steps involve in connecting a Java

application with Database using JDBC. y
‘ 5. Closing
4. Execute the
connection
3. Create SQL

‘ Statement
2. Create a SQL
' Statement
1. Register Connection
the Driver



1 Register the Driver

It 1s first an essential part to create JDBC connection. JDBC API provides a
method Class.forName() which 1s used to load the driver class explicitly. For

example, 1f we want to load a jdbc-odbc driver then the we call 1t like following.

Example to register with JDBC-ODBC Driver

Class.forName ("sun. jdbc.odbc.JdbcOdbcDriver") ;



2 Create a Connection

After registering and loading the driver in stepl, now we will create a connection
using getConnection() method of DriverManager class. This method has several
overloaded methods that can be used based on the requirement. Basically it require
the hostname, database name, username and password to establish connection.

Syntax of this method 1s given below.

getConnection (String url)

getConnection (String url, String username, String password)
getConnection (String url, Properties info)
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2 Create a Connection+

Below are two examples to establish connection with Oracle Driver and mysql Driver

1. Oracle Driver

Connection con;

con = DriverManager.getConnection ("jdbc:oracle:thin:@localhost:1521:XE", "username", "password") ;

2. MySQL Driver

Connection con;

con = DriverManager.getConnection ("jdbc:mysgl://localhost:3306/databaseName", "username", "password") ;
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3 Create SQL Statement

In this step we will create statement object using PreparedStatement() which is used to create and execute

parameterized queries. It is used to execute the sql queries and defined in Connection class. Syntax of the

method 1s given below.
Syntax

Example to create a SQL statement

String sgl = "SELECT * FROM users";

PreparedStatement pst = con.prepareStatement (sqgl) ;

Object Oriented Programming 2



4 Execute SQL Statement

After creating statement, now execute using executeQuery() method of ResultSet interface. This method i1s

used to execute SQL statements. Syntax of the method is given below.

Syntax
public ResultSet executeQuery (String query) throws SQLException
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Example to execute a SQL

In this example, we are executing a sql query to select al
from the users table specifically from “genter” field and

Resultset that further is used to display on a Label cal

ResultSet rs=pst.executeQuery()
while (rs.next ()) {

String genderV = rs.getString("gender"):;
role.addItem (genderV) ;

statement

the records
stored into
ed genderV.




5 Closing the connection

This 1s final step which includes closing all the connection that we opened
in our previous steps. After executing SQL statement you need to close
the connection and release the session. The close() method of Connection

interface 1s used to close the connection.

con.close () ;




Example Application Connecting to
Database using MySQL Driver

Now lets combine all these steps into a single example and create a complete example of JDBC
connectivity.

Before we connect to the database, we will need two things, the database and the connection application.
Now lets start by creating a database with the following details:-

1. Database name: jdb

Database username: jdb

Database unser password: jdb

Host Name: lococalhost.

N

Table Name: users

NOTE! We will create these items based on phpMyAdmin of xampp server system, if you do not have
xampp installed, please download and install one.



Accessing and Exploring phpMyAdmin

Window

1. Open xampp
2. Start Appache

3. Start SQL

4.  Click Admin button go to localhost

dashboard

(&) xamep C Panel v32.2 [Compiled: Nov 12t.. — O X
IH XAMPP Control Panel v3.2.2
Modules
Service  Module PID(s) Port{s) Actions
Apache —= Start A
— e | . . Start A
FileZilla Start -
Mercury Start A
Tomcat Start
. - O X
IH XAMPP Control P
Modules
Service  Module PID(s) Port(s) Actio
1
Apache Sﬁ:lfu“ 80, 443 Stop Admin
MySQL 13656 3306 Stop Admin
z - - - : o) é’ v.“’ “\& V
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Accessing and Exploring phpMyAdmin
Window+

After clicking Admin button on xampp page,

x +

Click phpMyAdmin

localhost/dashboard/

XAMPP Apache + MariaDB + PHP + Perl

Welcome to XAMPP for Windows 5.6.40




H

1.

Creating MySQL Database a longside

Database user.

ow?

After Clicking phpMyAdmin on the

window above, Click User Accounts
Click Add user account
Enter Database user name as jdb

Click Create

sl localhost /127.0.0.1 | phpMyAdr X +

< C 1 @ localhost/phpmyadmin/server_privileges.php?viewing_mode=server

php

& [7IServer: 127.0.0.1

L Status a7 User accounts =4
T

User gl

HEle ; @ Databases || SQL
2 det
Recent Favorites
T o New . A user account allowing any user from localhost to connect is present.
+ | bit3 connection from any (%) host. &
|
+_ | information_schema .
-I+ mysql User name Host name Password Global privileges &

+ performance_schema
+ . phpmyadmin
+ 13 test

O Any %

0 Any localhost
[J bit3 localhost
[J pma localhost
O root 127.0.0.1
[J root =1

O root localhost
4+ O Checkall

Nogl
No
Yes
No
No
No
No

USAGE

USAGE

ALL PRIVILEGES

USAGE

ALL PRIVILEGES

ALL PRIVILEGES

ALL PRIVILEGES

With selected: | =, Export

£, Remove selected user accounts
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Creating MySQL Database a longside

Database user.+

How?

3.  Enter user name as jdb

Add user account

Login Information

User name:

4.  Enter Host name as localhost

5.  Enter password as jdb

6. Re-type password as jdb

7.  Check Create database with same name

and grant all privileges.

Use text field: v Jdb
Host name:

Local v | | localhost o
Password: :

Use text field: v | e Strength:
Re-type:

Authentication Plugin - —
Native MySQL authentication v

Generate password:
Generate

Database for user account

Create database with same name and grant all privileges.
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Creating MySQL Database a longside
Database user.+

Database for user account

How? Create database with same name and grant all privileges.

[J Grant all privileges on wildcard name (username',_%).

8.  Scroll down and click Check.all

Globar privitege> Check all
9.  Scroll down and click Go

Note: MySQL privilege names are expressed in English.

Data Structure Admin

SELECT CREATE GRANT

Go
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Creating MySQL Database a long side Database
user.+

L]
1. Note that you have Database called jdb i oo [ on T X T F
&« 2 C (O @ localhost/phpmyadmin/server_privileges.php?adduser=1
2. And user name called jdb php kel bes o
HElel S e ¥ Structure :| saL , Search Query
Recent Favorites
- -
o New User accounts overview
T_ bit3
-‘I-f information_schema
=y idb . A user account allowing any user from localhost to cor|
-‘l-f mysql -
+. | performance_schema User name Host name Password Global privileg
" phpmyadmin O Any % Nogh UsAGE
[
+. 4 test [J Any localhost No USAGE
O bit3 localhost  Yes ALL PRIVILEGES
> [J jdb localhost Yes ALL PRIVILEGES
O pma localhost  No USAGE
O root 127.0.01 No ALL PRIVILEGES
O root A No ALL PRIVILEGES
O root localhost No ALL PRIVILEGES
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Creating a Table into the Database

After creating a database, you can now create tables for it to use

'— o New

How? - it
-ll-_ information_schema
-_ | jdb

1.  Click the database you want to create the table for > #.0 mysq

+_ | performance_schema

2. Type table name ‘users’ in the name box found under the

Create table field

3. Enter the number of columns you w/arw

odllness '& Excellence For Servanthood

[] et s
/=] wp_term_taxonomy

4. Click Go

Print view BEh Data Dictionan
5] ¥

| wp_usermeta

|=| wp_users ud Create table

(=) Create table

MName: | MNumber of columns:

\
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Modify Table structure with names and data typs

as below.

How?
id=int(11)PK,

fname=varchar(25),

Iname = varchar(25),

uname = varchar(25),

email = varchar(80),

role = varchar(10),

pwd = varchar(32),

© N N U A W DN -

and pwdAagin = varchar(128).

Browse ¥ Structure L 3QL , Search ¥t Insert |=} Export |« Import =7 Privileges ° Operations
v Table structure &2 Relation view
# Name Type Collation Attributes Null Default Comments Extra Action
id >~ int(11) No None AUTO_INCREMENT 47 Change @@ Drop w
2 fname varchar(25) utfémb4_general _ci No MNone &~ Change @ Drop +
3 Iname varchar(25) utfBmb4_general_ci No MNone &7 Change @ Drop +
4  uname varchar(25) utfémb4_general _ci No MNone 47 Change @ Drop +
5 email varchar(80) utfBmb4_general_ci No None &7 Change @ Drop +
role varchar(10) utfémb4_general _ci No MNone &7 Change @ Drop
7 pwd varchar(32) utfBmb4_general_ci No None &7 Change @ Drop +
& pwdAgain varchar(128) utfSmb4_general_ci Yes NULL &7 Change @ Drop +

More
More
More
More
More
More
More

More
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Creating Java Application

Having finished with the creation of the database and the table, we now need to create a java application that

will connect to the database and insert some data from the form.

Basing on the ideas shared on how to create JFrame Form with a number of controls such as label, we will

- a

now create a Java Application as below. =
Sign Up Now

Ir First Name *
Last Name *
User Name *
‘ 0 " Email*

Role* | — Select Role — B

ro uth n\ = ‘ Password *

PasswordAgain *

Already Registered Sign In m m
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Creating Java Application+

Before we connect to the database and insert data into the table, lets first understand the variable name for

each of the following controls.

To be able to see the variable names of the controls on the above Form, we will click on the source table

il ik on he

then scroll down.

decla

private javax.swing.JLabel Error;

private jJavax.swing.JdTextField email;

private javax.swing.JdTextField fname;

ration - do not modify

private

private

private

private

private

private

private

Javax

Javax.
Jjavax.
Javax.
Javax.
Javax.

Jjavax.

.SWing.

swing.
sSwing.
sSwing.
swing.
swing.

swing.

JTextField Iname;
JPasswordField pwd;
JPasswordField pwdAgain;
JButton reset;
JComboBox<String> role;
JButton signup;

JTextField uname;

Source  Design  History

L =

Sign Up

’r Firs
Las

Object Oriented Programming 2

The following are the variable names here.

fname, Iname, email, pwd, pwdAgain, uname, role,

signup, resetv and Error.




Creating Java Application+Adding
variable names

As seen in the U ] The following are the variable names for
above two slides, Sign Up Now the controls in this applicagtion.
the following 'r N - fname,
Controls have | Last Name * . Iname,
their variable \ 1 User Name * |- uname,
names set  as -, ' Email | . remail,
below. . Role* [ seectroe— ) —» tole,
'outh may ™ TT—pwd,

PasswordAgain *

———— pwdAgain,
Already Registered Sign In =a mv signup, reset and Error which is a JLabel.
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Adding ltems into ComboBox

Steps

1. Click on the ComboBox

2. Move to Properties secti

®— Radio Button

3.  Click on model menu butto

role [JComboBox] - Properties X _

Properties Events
--- Select Role --- v Code
font Segoe Ul 12 Plai....
foreground W [0,0,0]
maximumRowCour 15
model --- Select Role... ...

0

selectedindex
--- Select Role - ...

selectedltem

role [JComboBoXx] 0
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Adding ltems into ComboBox+

StepS L) role [JComboBox] - model X

Set role's model property using:  Combo Box Model Editor v

4.  Enter the List of items you want to

Enter the textual representation of combo box model content. Each row corresponds to

populate e.g. Admin, Student, acstaff etc. one combo box item.

--- Select Role ---
5. Click OK Admin
udent
acstaff
adstaff

| oK Reset to Default Cancel Help
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Run the App to view your List

Sign Up Now

First Name *

Last Name *

User Name *

Email*

Role* —- Select Role — v

-— Select Role —

AAY=1 S ot \ You should be seeing the

PasswordAgain *| acstaff

adsta list you entered

Sign I =E
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Looking at the code.

package guil;

import javax.swing.JOptionPane;1import java.sdl.PreparedStatement;
import java.sgl.Connection; import java.sgl.SQLException;
import java.sql.DriverManager;1mport java.sgl.ResultSet;

public class Signup extends javax.swing.JFrame {
Connection con = null;

PreparedStatement pst;

ResultSet rs = null;

public Signup () {
initComponents () ;
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ComboBox Data Handling

public void comboBox () {

try{
con=DriverManager.getConnection ("jdbc:mysqgl://localhost:3306/jdb",
"jdb", "jdb") ;
String sgl = "SELECT * FROM users";
pst = con.prepareStatement (sqgl) ;
rs = pst.executeQuery() ;
while (rs.next () ) {
String genderV = rs.getString("gender");
role.addItem (genderV) ;
}

con.close () ;

}

catch (Exception ex) {
JOptionPane.showMessageDialog (null, ex);
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Checking if some Field(s) on the form are empty When sign Up
button is clicked

private void signupActionPerformed (java.awt.event.ActionEvent evt) {
// check if the fields are not empty

1f (fname.getText () .trim() .isEmpty () | |
uname.getText () .trim() .isEmpty () ||

lname.getText () .trim() .isEmpty () | |
|

emall.getText () .trim() .isEmpty ()
pwd.getText () .trim() .isEmpty () || pwdAgain.getText () .trim() .isEmpty ()

|
) {

Error.setText ("Some field(s) are empty");
}

else{

try{
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Checking if pwd value is the same as pwdAgain
before inserting data into the database-table.

1f (pwd.getText () .equals (pwdAgain.getText ())) {

con = DriverManager.getConnection ("jdbc:mysgl://localhost:3306/jdb", "jdb","jdb");
String sgl = "INSERT INTO users (fname, lname, uname, email, role, pwd) VALUES (
2,2,2,2,2,2)";

pst = con.prepareStatement 1);
pst.setString (1, fname.getText
pst.setString lname.getText
pst.setString (3, uname.getText

(

(

(2 (

(3 (
pst.setString (4, email.getText (
(5 te

(6 )

Sq
));
));
));
));
d

pst.setString (5, role.getSelectedItem().toString());//combo box

pst.setString (6, pwd.getText ()

pst.executeUpdate(); //Data is finally inserted
JOptionPane.showMessageDialog (null, "Success");
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Checking if pwd value is the same as pwdAgain
before inserting data into the database.

}

else(
JOptionPane.showMessageDialog (null, "Password Fields donot match");

}

}

catch (SQLException e) {
JOptionPane.showMessageDialog (null, e);




Adding MySQL connection jar file

& oor2

@ Source Packages
I_I Exceptions
£ Gul
I_I Multithreading
a- guil
EI} Adminjava
L Keys.jfif
LoginForm. java
Signup.java
Staffform.java
StudentForm.java
Youth-Mappers2-400x450.jpg
dashboard.java
registration,jfif
usersession.java
1 Test Packages
=
|.=] mysqgl-connector-java-8.0.28.jar
& JDK 16 (Default)
g Test Libraries
fF PhpProjectl
&5 retirn

BEOEEEEEEC

After coding your application, do not forget to add one very
important file(mysql-connector-java-8.0.28.jar) to your project
Libraries. Without it, you will not be able to connect to the

database.

The name of the file may vary depending on the version and the
date you accessed this material but you can just ask Google for
mysql connector, download 1t and add it into your Projects

Libraries by;
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Adding MySQL connection jar file

Steps for adding mysql connection jar file into your libraries

L= ooy

& Test Packages

E mysi Add Project... r

& JoK Add Library...

2. Click Add JAR/Folder.... MR AddARfolder. |

Eif PhpProject

v

1. Right Click on Libraries

& retu
. Add JAR/Folder X
3.  Locate the file from wherever you stored it L Y 7o
Look In: | = Local Disk (C:) vio M oA | S
4.  Click on it (mysql-connector-java.8.28.jar) SWinREAgent Program Files (x86) Reference as
2021-2022 LT Bxams Results ProgramData Relative Path:
HOD IT SWsetup
. Intel Users ./mysgl-connector-java-8.0.28 jar
5 ° Then Clle Open KUMI UNIVERSITY E -LIBRARY Windows Path from Variable:
netbeans WinZip= 15 Pro with the Key . .
New folder xampp <no suitable variab
QOP2 > |= | mysql-connector-java-8.0.28 (@) Absolute Path:
Perflogs |4 rs2xml

Program Files C\mysqgl-connector-java-8.0.28ja

File Name: mysql-connector-java-8.0.28,jar

Files of Type: | Classpath Entry (folder, ZIP or JAR file) v
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Testing Application

T TeyegT
E& LoginForm.java

As usual, 357
& sl OPe"
@ Stut Edit
1. Right click on you application e.g o ctex
D regi ?opy Ctrl+s
signup.java u Teta]  Compieie L
g Libraries
=] = Run File Shift+F6
2. Click Run File o _‘ INK 1A Nakim Fila Ctrl e Shift o FS - . .

—

3.  Enter Data e.g. First Name: Monowaa, Sign Up Now

Last Name: Jo, User Name mojo,
Email: monowaa@gmail.com, Role: First Name *
Student, Password: 1234 and,

PasswordAgain: 1234

Last Name *

User Name *

Email*

4.  Click Sign Up ' Role* [ Stuten v

iessaoe T F°uth ma‘: Password *

6 | PasswordAgain * [
Success
| Already Registered Sign In mm
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Verity Data insertion

Before you check whether data has been inserted or not, first check the table be you insert the data then

check again fir the data intended has been inserted by refreshing the browser.

Before Sign Up

id fname
1 Elubu
24 olele
25 odele
26 Odoch

27 laki nelson

28 ade

29  Okilima
30 Ekwelu
31 Okello

32 ok

33 3

lected: 7 Edit

Iname

joseph

olele

odele

|saac

micheal

james

Simon

Emmanuel

emma

3

#c Copy

uname

josebulinda

olele

odele

isaac

crispus

ibra

okilima

simpet

okelloemma

emma

3

@ Delete

email

josebulinda@gmail.com
olele@gmail.com
cdele@gmail.com
isaac@gmail.com
crispusmicheal@gmail com
stevennyalimoB8@gmail.com
okilimajames@agmail com
simpet@gmail com
okelloemma@gmail.com

emma@gmail.com

3

=} Export

role
Admin

Student
Student
acstaff
Student
Admin
acstaff
Admin
Admin
Student
Student

pwd
123

123

1

123
003344

123
123
123
123
3

After Sign Up

pwdAgain
NULL
123
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

id fname
1  Elubu
24 olele
25 odele
26 Odoch
27 laki nelson
28 ade
29 Okilima
30  Ekwelu
31 Okello
32 ok
33 3

Iname
joseph
olele
odele
Isaac

micheal

james
Simon
Emmanuel
emma

3

34  Menowaa Jo

lecied:

& Edit

Fc Copy

uname

Jjosebulinda
olele

odele
Isaac
Crispus
ibra
okilima
simpet
okelloemma
emma

3

mojo

& Delete

email

josebulinda@gmail.com
olele@gmail.com
odele@gmail.com
isaac@gmail com
crispusmicheal@gmail com
stevennyalimo6@amail com
okilimajames@gmail com
simpet@gmail.com
okelloemma@gmail.com
emma@gmail.com

3

moncewaa@gmail.com

= Export

role

Admin
Student
Student
acstaff
Student
Admin
acstaff
Admin
Admin
Student
Student
Student

pwd
123

123

1

123
003344

123
123
123
123

1234

pwdAgain
NULL
123
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
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Note that a Student called Monowaa has bee registered

successfully
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Ssummary

1. SQL Package(Looked at classes and interfaces of both Java.sql package
and javax.sql.package) ,

2. Steps to Connect to Database went through 5 steps including registration
of the driver, creating connection, creating SQL statemen, Executing sql
statement then finally closure of the connection,

3. Connecting to MySQL Database-We built user register Application with
ability to insert data into the database. Remember, creation of the
database, table, Creating a JFrame form with the controls and coding the
controls to allow input.
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