Programming in Java
Prof. Debasis Samanta
Department of Computer Science and Engineering
Indian Institute of Technology, Kharagpur

Lecture - 52
JDBC - 111

Now, this is the 3rd session of our JDBC learning and then in this session we are going to
learn about the five step, that we should follow from the program execution point of

view in order to access the database remotely from the hope your host machine.
(Refer Slide Time: 00:38)

Il—...
°Some frequently occurred tasks

|. Connecting a Java application to the MySQL database server.
2. Creating a table.

3. Inserting a record into a table.

4. Processing a table.

5. Updating a record in a table.

6. Deleting a record from a table.
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Now, so we will see exactly how all those things can be done, but using some examples
one by one different examples that we are going to cover in this slides are like how we
can connect JAVA application to the database server. In this case; obviously, MySQL
only and then how a table can be created and then how the records into such a table can
be inserted. And, then how the results obtained from a table can be processed and then
the record can be updated and then record can be deleted. All these things we have done
in our first session of learning of JDBC when we are just connecting directly from our
console missing to the SQL server. But, here we will do the same thing, but using our

from program not from the console.



(Refer Slide Time: 01:00)

—...
e Connecting to MySQL server

The following class Connect. java is to connect from a Java application to
MySQL database server.

import
pub

id main (String[) args) {
Connection conn = aull;

String userName = "g

String password m "
String url =

Manager.getConnection (url, userHam

Syatem.out.printin ("

Continued to the nexi slide...
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Now, let us first see exactly how the connection to the remote a SQL server can be done,
as you have already mentioned about this idea about that connection as we see here

So, basically this is the guest login and password that is a information that is required
and these basically shows the jdbc mysql database location driver actually we have to
connect it and test is the name of the database and then that connection class that can be

created by using this method only.

So, this basically return you the connection objects and then connection object basically
can be obtained using url, username, password which we have set in the last three
statement. And then finally, we can have this statement console from your System out
dot println usual database connection established successfully if it is there. And all these
things should be put under try catch block as I have already told you in order to handle
the exception, if any occurs during any problem which may occurs during either this time

or this time it is there.



(Refer Slide Time: 02:25)

I
OConnecHng to MySQL server...

..Continued from the previous slide

cateh (Exception e) |

System.err.println ("Ca P taba c"};
} finally {
if (conn != null) {
kry {
conn.close ()
System.out.println ("Databa 1 rmin 4")
} eateh (Exception e) { /* ignore clese errors */ )
|
!
}
}
- r
B\

NPTEL ONLINE DEBASIS SAMANTA

IITKHARAGPUR CERTIFICATION COURSES C5E
IIT KHARAGPUR

So, this way the connections can be established and then so, this is a method by which a
connection can be done right. And, this is a simple statement that you have to follow

usually in every Java application you have to include this kind of course, in your

program always.

(Refer Slide Time: 02:42)

Il
@ Credting a table

The following class creates a database from a Java application in the MySQL database server.

import java.sqgl.®;

TabledavaDataBase {

void main (String[] args) {
ection conn = null;

Statement stmt = aull;

ResultSet = null;

String TableName;
try | b

String userName = "g

public ¢l
publi
[

String password = "gu
String url m "jdbe: - - « 14 Ser
Class. forName ("com. «jdbe. r").newlnatance() ;

conn = DriverManager.getConnection (url, userName, password);

Continued to the Rl Je...
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Now, let us see how a table can be created. First of all;” the same procedure that the

connection can be done. So, this is the statement that you have to include.



(Refer Slide Time: 02:49)

N ——
e Creating a table...

..Continued from the previous slide

"Result before creating the table.*);

= ra.get3tring (* -G
Syatem.out.println(” : - "eTableNames"\n")

stmt. execute |

Continued fo the NS
r‘~,
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And this statement follows the different statement like how the; we can execute a
statement here. As we see here in this example so, statement object is created using this
statement, these two statement are to create a statement object. So, statement conn
createStatement this is basically instantiation and finally, execute the method of the
statement can be used using passing the SQL commands. So, this is basically SQL
command show tables. Now, the result will be written and this result will be caught in

the rs result statement object; s is basically statement that we have created here.

And, then we just scan all the result that obtain that that is there in these rs we can say
array of results we can say rs and then rs dot next means we scan each elements in this rs
array one by one and then we can display on the console. So, if you can pass a while
statement until all the eclements are traverse; we will be able to do that. And, then
statement dot execute another statement that we are going to execute after knowing that
this table is there, create table JavaCourse Roll Integer primary key, Name Varchar
Marks Integer not null, Grade Varchar. So, these basically tell you that new character

table can be created and that name of the new table may be say JavaCourse.

So, this way the new table can be created and then we can get it. So, all the statement
that we can we have executed ones using SQL server directly from the console it can be

existed from the Java program using this statement actually.



(Refer Slide Time: 04:24)

I
@ Credting aftable...

.. Continued from the previous slide
stmt , @xecute|{"show Lables");
r3 = stmt.getResultset();
System.out.println(" 11k a rc ting th 1k n");
while (rz.next()) {

TableName = rs.getString("MyTak )i

Syatem.out.printin(” Name: = "+TableName+"\n"):
I
} cateh (SQLException ex){
L.peintln (S0
Out.println{"sQ
System.out.println("
)

catch (Exceplion e) {
System.err.println {"Ca itaba i

System
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And then the statement can be executed again after the in creation is there, if you want to
see exactly where the table is created again the same statement can be executed show
tables. And, then rs statement getResultSet it will again the return the results is showing
all the table and in this case you will be able to see that new tables which have been

recently added can be shown in there.

(Refer Slide Time: 04:52)

Il
@ Credting aftable...

finally {
if (e2 1= pull) |

stmt.elose();
} cateh (SQLException sqlex) {// igr 38 tor this)
stat = mall;

I
Af (conn 1= null) {
try |
conn.close {);
1 catch (Exception &) | /* lgnore o 1 loaing errors */ |}

1
}
} /f=aga()) -
} /f class =
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And then these are the parenthesis things under the catch and try and catch blocks should

be there so, that the exception can be handled properly. So, these course are available



readily will be able I will give you the source of all these course in our next session when
you will discuss then you can run all those course and you can understand thoroughly
one by one so, that if you can. So, that will give you a lot of practices to understand how

the things is going on.

Now, we will discuss about how a record can be inserted into a table again from the Java
application; you know how the same thing can be done from the console directly to the

MySQL server.
(Refer Slide Time: 05:22)

Ul
© Inserting arecord info table

iblic static vold main (Steingl] arga)

nn = pull;
stmt = mull;

Sot ra = pull;

String NameString, RollString, MarksString, GradeString;

forName ( . +jdbe. ") . newInstance ) ;

T NPTELONLINE DEBASIS SAMANTA

IITKHARAGPUR CERTIFICATION COURSES CSE
IIT KHARAGPUR

So, again here you see the Connection type of object conn Statement and rs these are the
three different type of objects of type connection statement and the result sets that is the
things we have defined it. And finally, we create a connection here using the same

method that we have discussed.
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e Inserting a record into table...

eatestatement () ;

while (r
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So, connection is established and then finally, we execute the statement and this a
statement object is created and this a select star from JavaCourse. This is the SQL
statement we fire from this program and then it will result return the results rs. And, then
we can browse the results through this while statement; each record can be printed on our
screen. | mean displaced screen like using this simple System dot out dot println. Once
the record will be obtained and this is the process by which we can get the values and

then processing these values into the string, actually it will display all the results.

And, then once the result is the after execution of the select star from JavaCourse we
have to execute some other statement like statement execute INSERT INTO JavaCourse
with value this one. So; that means, here the five different statements SQL statements we
have fire these are relate to the inserting the records into the table. This is the initial
table, it may we usually if it is the initial table it does not have any record after inserting
this one it will give the records are to be inserted into there. And finally, we can get
results sets using this rs statement and then result can be obtained after the result of this

in secretion is there.



(Refer Slide Time: 07:02)
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@ Inserting arecord into table...

i

“$Hamagt ringe” L 1 = “#Rollstring ¢ “4=Mark
"tHarksString+” ""Grade: = "#GradeStringd"\n");
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And then that the result again be processed using the again passing because, it will
process all the re results that can be obtained from this one and then result can be shown
on the display screen. So, this way you can connect you can establish a connection and
then once the connection is established we can fire lot many skill statement to be
executed. And, then on the successful execution of each statement we can get the result
and then all those result can be processed using these are the few course that we have

mentioned here.
(Refer Slide Time: 07:31)
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@ Inserting arecord into table...

finally {
if (rs !m mnll) {

} cakeh (SQLException sqlEx) { } // ignor
r2 = pull;
1
if (stmt !m mall) {
tey {
stmt .close ) ;
1 catch (3QLException sqlEx) { } // ignor
sttt = mull;
1
if (conn lm mall) {
Ly {
conn.close ):// System.cut.println ("Database connection terminated®);
] catch (Exception e} { /* ignore elose errors */ }
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And then finally, all those programs should be put into the exception handling trike and

broths mechanism.
(Refer Slide Time: 07:41)

.
© Inserting arecord info table

import java.asgl.v;
import java.util.Scanner;

string Wamk, Grade, MameString, RollString, MarkaString, GradeString; int Roll, Marka;

://10.14.100. "
me (" ") .newlnatance () ; - Lo

iverManager .getConnection (url, userName, password): -
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Now, inserting a record with another example; let us see how the things can be done.
Again it is the same as the previous one we create the conn and then p statement here
basically we have to prepared statement we have to follow; that means, we can read
some values from the keyboard and then statement can be prepared and then finally, this
statement can be executed. So, these are p statement object is created finally, this is a
statement and then rs the result where it will be store. So, they are the four objects that
we have defined here and this is the connection mechanism few lines of course, that is

obvious it is there and we can just simply make a connection.
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@ nserting a record into table...

stem. out . println{™in\r
o rreatestatement () ;

")
tResult3et () ;
"
"
gatString("Marka®);
ng = rs.getString("crade®);
System.out.printin("H "$HameStrings™ChE"+"
"+MarksString#®\t\t"+"Grade:

} /fend whille
System.out.peintln( i
Scanner in = neW Scanner(System.in);

System.out.println(® ial )R
Mame = in.nextLine();
System.out.println(" r 1 ™

Grade = in.nextLine() ;

"$Rol1String#"\t\ L "+"Har
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And then once this connection is there we can execute some statement. So, statement is

created and then this is the SQL statement is fired from this. So, SELECT star FROM

JavaCourse and these basically

data it is there; so, it is the basically it will get all the records those are there at the
moment before executing any insertion. And, now we are going to take the input from

the entries of the table JavaCourse; first we give a prompt Enter Name read the name

from the buffer keyboard. So,

first we want to see result before insertion what is the

keyboard from the keyboard the array name will be

entered and then it will read it and then this will store into this name right.

(Refer Slide Time: 08:55)

@serting a record into table...

System.out.println(" ;A\t
Foll = in.nextInt();
System.out.printin(" f Marks: \t");

Ma in.nextint();

String Qrystring = "Ins i i

pstmt = conn.prepareStatement (QryString) ;
pstmt.setInt (1, Roll);

patmt.setString(?, Hame);

pstmt.setInt {3, Marks):
patmt.seString(d, Grade):
patmt utelpdate () ;
3 wut.printin(”

acute ("5 L i JavaCou Al
stmt .getResultSet () :

ext()) {

ing = ra.getString("Name®);

GradeString = ra.getString("Grade");
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So, it is basically name and then grade and then roll number and the marks everything
can be read from the keyboard and then their value can be temporarily hold there. And,
then the p statement using this command all these values that we have read from recently
from the keyboard can be goes to these values. So, this basically this thing we prepared
using INSERT INTO JavaCourse Roll, Marks, number, Grade VALUES is this one; all
those value is question mark. Those value will obtain from the p statement all these get

int get string setInt seString.

And then finally, p statement executeUpdate means all the value that we have already
stored and will go to this one and finally, the entire statement will be executed. So, this is
basically the problem the statement that you can do it and then finally, after this insertion
is done we can display the result. So, results after the insertion again we can execute
SELECT star FROM JavaCourse, the result set can be obtained again and then this
results in can be scanned one by one for each field Name, Roll, Marks and Grade one by
one. So, it will basically display all the records including the new record that we have

added into the system and finally, it will try cache block it is as it is there.
(Refer Slide Time: 10:06)

N ———
e Inserting a record into table...

if (stmt 1= null) {
try {
stmt.close() ;
} eateh (5QLException sqlEx) [ )
stmt = null;
i
if (conn != null) {
try |
conn.close {): ¥ out.println ("Datak nneck rminated®) ;
Jeateh (Exception e) [ /* Lgnor errors */ |
)

if (pstmt != null) {
try {
patmt.close {):/ ("Da ¢
} oatch (Exception &) ([ /* ignore ¢ rrors ¥/ |
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Now, inserting a record into a table that we have discussed how it can be there and now

processing a table either we can do a lot of processing.



(Refer Slide Time: 10:18)

e
e Processing a table

import java.sql.*;

int alM
float Avg Marks;
String ring,

= 0, Num Student = 0;

RellString, MarksString, GradeString;
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So, basically the result data set that can be processed here. Now, here again same thing
we first import java dot sql dot star; all these things would be inputted there and this
class basically is a Java application in this case by which we can we can process any
execution like and these are the few statement here as we see here. In this example what
you want to do is that say, suppose already a table is there and for each table all the

marks is already there for say 100 records or whatever it is there.

Now, we want to get the results and then we can get the results from the server and then
being all the results in our application end and then make their average. So, basically this
program will tell how the results can be obtained from the remote server from a table and
then the average of all the marks can be calculated and it can be finally displayed. So, it
is the idea and so, this is the process that we are going to give a simple example here. So,
these are the few statement as usual earlier. So, it basically establish a connection from

where application to the server.



(Refer Slide Time: 11:30)

s
e Processing a table...

ateStatement () :

] = r3.getstring(" e H

] = r3.getstring(" )i

ra.gatstring(®s Vi

= JqetString(" i

TotalMarks + Inte
Eln(" 4|

it (MarkaString) ;
! " c "+Roll1S5tring+” "
i ol - +iradeString+"\n");

Num Student = r3,getRow();
Avg Mar = TotalMarks f Num Student;
System.out.printing "4hvg Marks+" 5

} -
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And then this is the statement object is created and then we got all the results because we
need to fetch all the results. So, SELECT star FROM JavaCourse the it will basically
fetch all the results, those the result will be store in rs results sets and then results that
can be obtained can be processed it is like this as you see here. So, we just give the
Name, Roll, Marks and Grade they are all string and then finally, we can convert all

these things into the numbers form.

So, total marks is integer parselnt MarkString so, it basically read the results are there.
So, total marks will be obtained for each records getting one record at a time and then
getting the results are there and then finally, total number of records can also be ca co
obtained. So, this is the formula getRow from the result sets is basically says that how
many rows that we have fetched it. So, this basically includes the total number of records
are there. So, it is basically total number of students and we in this statement after
parsing all the records we can got the total marks and then this is the total number of
records. And finally, the average marks can be obtained by this one and the assign can be

printed on the screen.

So, as you have learned about that how the entire results from a database can be fetched
into your Java application and then some processing. It is a just an example that how this
processing can be done. There are lot many processing also can be done from the SQL

end also; this average calculation is also possible at the SQL site also using some SQL



command. But, this result also can be obtained and you can get it there. Now, here is a
question some processing can be done at the server end, it is possible you can fire those
processing exhibiting the statement from here and then get the result. Or, you can get the
entire result in your n program end application and then compute it and then process it.
So, both way it is there, some things which is not possible from the server end you can

get it and then you can solve it that is also quite possible.
(Refer Slide Time: 13:29)

...
@ Processing a fable...

cateh (S0LException ex){

3y rin " 4 ex.getsol e
System.out.println(® I 1 " + ax.getErrorCoda());
|
ocateh (ArithmeticException ¢) {
System.out.printin{’ I ":
[
eateh (Exception @) {
Syatem.err.printin (" L e H
} b
finally {
if (rs !'= null) {
try {
ra.close() ;
) cateh (SQLException sqlEx) { } //
rs = aull;

NPTEL ONLINE DEBASIS SAMANTA

ITKHARAGPUR CERTIFICATION COURSES CSE
IIT KHARAGPUR

So, whatever the way the processing it is there and the rest of the trailing part of the
program 1is basically related to the exception handling. Then updating a table it is

basically how we can update command.



(Refer Slide Time: 13:43)

e
© updating a table

import java.sql.*;

public static void main (String[] args)
{
Connection conn = nall;

String MameString, RollString, MarksString, CradeString;
try
[

String userMame = * o) =

Class. forName {"com.mysql.jdbe. ") .newInstance () ;
conn = DriverManager.getConnection (url, userName, password);
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Update command already you have learned about while we are studying the SQL
statement there. So, first of all we have to create an establishment and then create few
important objects like conn statement and rs for related to the connection statement and
others result states storing. And, then these are the basically string that we have declared
to be used intermediate way and this is basically the; for five steps which is required for

establishing a connection from your program to the JDBC server.
(Refer Slide Time: 14:07)
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© updating atable...
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And then we can use the statement as this one this basically create a; I mean is a define a
statement and then this is the execution of the statement like SELECT star FROM
JavaCourse. So, this basically shows that what are the entries are there as usual earlier
we have discussed it. So, this a statement will be executed, the data result will be stored
in the rs object and then this rs object can be passed one by one, scan then finally, it will

display.

And, then here we just give we just execute one more statement is called the update. As
you see statement dot execute we are going to execute one more statement update, then
JavaCourse set Marks. Here exactly you see update these are table name and set, the
Marks equals to 85, code equals to Ex where Name equals to this one. So, that means, it
will find a record whose name is this one, if it find this is the condition upon the
condition; satisfying the condition it will basically change this record with this values.
And, then after this update command is successfully executed we can face all the records

and see whether the results is updated or not.
(Refer Slide Time: 15:25)

T ——
e Updating a table...

while (ra.next{)) {
E

cateh (Exception a)
{

System.err.println ( "1 i
i '
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So, last few statement is basically execute the select start from and then rs dot next we
can again reply we can see that whether the update common has been executed or not. If
that data is satisfied this condition definitely you can do it and then finally, it will have
updation is successful there and again the try catch block is basically to ensure that the

program is executed in a reliable and more robust way.



And then deleting a record, it is basically how the record can be deleted, the same
procedure will follow. First of all we have to create the statement object and then
connection objects and then result set object and then we have to establish a connection.
And, then using the statement object we have to fire the; a co statement SQL statement in

this case delete record.
(Refer Slide Time: 16:13)

N ——
@ Deleting a record

import jav
import jav tSet
public valataBaze {

= void main (Stringl] args)

Connection conn = nall;

Statement stmt = null;

tset rs = null;

String NameString, RellString, MarksString, GradeString;

try
{
String userMame = *
String password = *
String url = "jdbe: - e i
Class, forName ("com. - jdbe. ") .newInatance (} ;
conn = DriverManager.getConnection (url s rName,
f/ 1 t.println ("Database connection established");
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Now, here is the statement here we create the connection object, statement object, result

set object and then these are the temporary variable that is required.

(Refer Slide Time: 16:27)

Il
© Deleting arecord...

"
3. gatdtring (" L
System.out.println{*N 4" o
g, )
3 Hend wh
/ delete a L
EtmE, execute (*d " ¥y ;
stmt . execute (* ol 1)
getResultlet () ;
t.printin( )

HameString = r5.getString (*Name")

1) g (" bl 1 -

r . AT, g
Gra T r trini ade®) » ~
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And then this is the five steps that is necessary to create a connection and all those things
should be placed in the try cache block. And, here now Result Before Delete; we just see
exactly what is the result it is there and then here basically we are creating we are
executing one statement called the delete from JavaCourse. Now, if we delete from
JavaCourse this means that it will delete the entire, I mean a number of records those are
there in the table. If they delete some records from this one certification condition only

that kind of records will be deleted whose condition is satisfied.

But, this is a very dangerous one delete common like it will delete all the records, but not
the entire table. Table will remain there now, here after this deletion is there if we just
simply execute this statement to get the other records if it is there, if you see then get
result. And, then again processing the result as is the same way one by one you will see

as this is not there so, rs dot next will return null.
(Refer Slide Time: 17:25)

N ———
e Deleting a record...

Syatem.out.println("N "tHameStrings” 4t : = "$RollString+” "+
"+MarksStringd "G : "#GradesStrings"\n") ;

=P v
println{®s]
printlag™

cateh (Exception e){
System.err.println (* i L5
1
£inally |
if (rs 1= pull) {
try {
rs.close();
) cateh (SQLException aglEx) { } |
rs = null; }
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So, null means it will not execute further this statement and then it will do not give any

print on the screen.
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e
@Deleting a record...

if (stmt != aull) {
try |
stmt.close() ;
} cateh (SQLException aqlEx) { } // ignore
stmt = null;
I
if (conn !'= null) {
try |
conn.close ();// System.out.println ("Database connection terminated");

I
ecateh (Exception e) { /* lgnore se errora */ |
|
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And so, this is the delete statement as we have seen.
(Refer Slide Time: 17:32)

.
@peleting a table

raata
atic void main (

") . new

= - i e (. I .:-.:'."-- d) y
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And then deleting a table and this is another command it is there drop command and
again the Statement, Connection and the ResultSet is created and this is a connection is

established.
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And we execute the show tables; that means, what are the tables are there. So, show table
says you know show table, show databases every things are there you can execute it,
under your own login password, your authorization. If there many database it is there
show database will show you all the data bases. Now it is there so, results as
getResultSet basically it will return you the result set and System dot out dot println it
will show all the tables which are there including their table name. So, Table in test will

be there and then table will be displayed; that means, whatever the tables are there.

Now, after these things we execute the drop table JavaCourse; that means, we want to
delete the table permanently whether it contains a record or not. It will remove the table
permanently physically from the server and then show tables after this thing again same
thing if we repeat and then you will see that a all tables are there except the JavaCourse
table is there because, JavaCourse table has been deleted. So, this is the way the different
statement that can be executed and then after exiting the different statement we can

process the results.

We have state three sessions, we will discuss about demonstration giving all those things
in details starting from the installation of SQL server, installation of JDBC driver and the

execution of some SQL statement from your application.

So, thank you very much.



