Accessing JDBC in Web applications
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This application will deal with populating an image on a database and later retrieving the same from the database. This tutorial will help you understand
how to deal with data of type Blob. We will be using Derby database in this application. Please use images of smaller sizes to upload on to database. This
is because there are some limitations associated with the derby database.

To run this tutorial, as a minimum you will be required to have installed the following prerequisite software:

. Sun JDK 6.0+ (J2SE 1.6)

. Eclipse IDE for Java EE Developers, which is platform specific
. Apache Geronimo Eclipse Plugin 2.1.x

. Apache Geronimo Server 2.1.x
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1 Geronimo version 2.1.x, Java 1.5 runtime, and Eclipse Ganymede are used is used in this tutorial but other versions can be used
instead (e.g., Geronimo version 2.2, Java 1.6, Eclipse Europa)

Details on installing eclipse are provided in the Development environment section. This tutorial is organized in the following sections:

Creating a dynamic Web project

Creating a database using the administrative console
Creating a datasource using the administrative console
Adding code for image upload to derby database

Code to retrieve the image from derby database
Modifying deployment plan

Deploy and run

Creating a dynamic Web project
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1. Launch Eclipse. Select File -> New -> Project.
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1 ConsumerServiet.java [WebAppIMSacce...]
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2. Select Web -> Dynamic Web Project. Select Next.
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3. On the next screen give the name of the project as WebJDBC.

m

Dynamic Web Project =l
Create a standalone Dynamic Web project or add it to a new or existing Enterprise Application. Eo

Projectname: | WehIDEC |

- Praoject contents:
Use default

Directary: | C:\Workspace\WTP201_AG21_GEP21\ WebIDEC | Browse...
- Target Runtime

|Apache Geronimo v2. 1 [New... ]
~ Configurations

|Default Configuration for Apache Geronima w2. 1

A good starting for working with Apache Geronimo v2. 1 runtime. Additional facets can later be installed to add new
functionality to the project.

~EAR Membership
[] add project to an EAR

EAR. Project Mame: | WebJDECEAR MEW. .,

@ | <Back || next> || Finsh || cancel




4. Select default values for all other fields. Finally select Finish.

= New Dynamic Web Project

Geronimo Deployment Plan

Configure the geronimo deployment plan.

Group Id: default
Artifact Id:
Version: 1.0

Artifact Type: | car

[]add a runtime dependency to Geronimo's shared library

@

LRfinish l [ Cancel

Creating a database using the administrative console

1. Start the server and Launch the Administrative Console using the URL http://localhost:8080/console.

2. Enter default username and password.
3. In thelLeIct_)me page, Under Embedded DB, select DB Manager.
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http://localhost:8080/console

4. On the next page create a database userdbs and select Create.
DB Viewer

Database List

ActiveMRCDB Application
ArchiveMRCDB Application
SystemDatabase Application
test Application
UddiDatabase Application

Run SQL

Create DB: userdbs
Delete DB: ActiveMRCDB v
Use DB: ActiveMRCDB v [ RunSaQL

SQL Command/s:

5. Once done you can see the userdbs database listed in DB Viewer portlet under Databases. This confirms that the database has been
successfully created.

Database List

ActiveMRCDB Application
ArchiveMRCDB Application
SystemDatabase Application
test Application
UddiDatabase Application
userdbs Application
Run (]

6. As shown in the figure below, select userdbs from the dropdown box.

Run SQL

Create DB:
Delete DB: | ActiveMRCDE ||

Use DB: : ActiveMRCDB [ RunsaL |

ActiveMRCDB
ArchiveMRCDEB
SystemDatabase
test
UddiDatabase
userdbs |

W

7. Run the query as shown in the figure. This query will create table PICTURES with the columns name and pic.



Run SQL (|

Create DB:
Delete DB: | ActiveMRCDE  [v]
Use DB: | userdbs [V]

SQL Command/s:

create table pictures(name varchar(32) not null primary key, pic
blob (16M) ) ;

CreateTable.sql

create table pictures(name varchar(32) not null primary key, pic blob(16M);

Creating a datasource using the administrative console

1. Start the server and Launch the Administrative Console using the URL http://localhost:8080/console.
2. Enter default username and password.
3. Once in the welcome page. In console navigation, Under Services, select Database Pools.

G CERONIVO

Server Console

Console Navigation __Jwelcome |

(¥ welcome Welcome to the Apache Geronimo™

E server Administration Console!
D Information

O Java System Info

The administration console provides a convenient, user friendly way to
administer many aspects of the Geronimo Server. It is currently a work in

Server Logs progress, and will continue to evolve over time. The navigation panel on
[ shutdown the left-hand side of the screen provides easy access to the individual
B — tasks available in the console.
Web Server
O Thread Poals This space is the main content area where the real work happens. Each
- view contains one or more portlets (self contained view fragments) that
Apache HTTP typically include a link for help in the header. Look at the top of this portlet
0 1MS Server for an example and try it out.
O Monitaring The references on the right are provided so that you can learn more about
= Services Apache Geronimo, its capabilities, and what might be coming in future
O - releases.
Repository

Mailing lists are available to get involved in the development of Apache
Geronimo or to ask questions of the community:

4. On the next screen, Create a new database pool Using the Geronimo database pool wizard.


http://localhost:8080/console

Database Pools

This page lists all the available database pools.

For each pool listed, you can click the usage link to see examples of how to use-

Name | Deployed As

MonitoringClientDs Server-wide
MNoTxDatasource Server-wide
SystemDatasource Server-wide
jdbcfActiveDS Server-wide
jdbc/ArchiveDs Server-wide
jdbcftestds Server-wide
jdbc/fjuddiDB org.apache.geronimo.configs/uddi-tomcat/2. 1/car

Create a new database poaol:

+ Lsing ti'h—: Geronimo database pool wizard
# Import®, hm JBoss 4
+ Import from WebLogic 8.1

5. On the next screen give the name as suggested in the figure jdbc/userds. This will initiate the process to create a Derby Embedded XA
datasource.

Database Pools

Create Database Pool -- Step 1: Select Name and Database

Mame of Database [
Pool- hdbcfuserds

A name that is different than the name for any other datak
the name please].

Database Type: | Derby embedded XA ivl
The type of database the pool will connect to.

Cancel

6. Select the Driver Jar and give the database name as userdbs (remember this is the database we created in the previous step). All other fields
can be set to default.



Database Pools CO%=?®

This page edits a new or existing database pool.

Pool Name: debc,fuserds

A name that is different than the name for any other database pools in the server (no spaces in the
name please).

Pool Type: TranQL Embedded XA Resource Adapter for Apache Derby

A resource adaptor that provides access to an embedded Apache Derby database with XA support.
Basic Connection Properties

org.apache.geronimo.configs/system-database/2.1/car

Driver JAR:

The JAR(s) reqked to make a connection to the database. Use CTRL-click or SHIFT-click to select
multiple jars.

The JAR(s) should already be installed under GERONIMO/repositary/ (or| Download a Drver |)
Database
Na

userdbs]
me:

Name of the database to connect to.
Password:

7. Select Deploy to deploy the connector plan.

TENS WY TR W RS LY 1D Sy
Create
true
Database:

I S LY LTI LY

Flag indicating that the database should be created if it does not exist. This is z

Connection Pool Parameters
Pool Min Size: |0

The minimum number of connections in the pool. The default is 0.
Pool Max Size: |10

The maximum number of connections in the pool. The default is 10.
Blocking -
Timeout: {in milliseconds)

The length of time a caller will wait for a connection. The default is 5000.
Idle Timeout: {in minutes)

How long a connection can be idle before being closed. The default is 15.

I?Dep%y_?_][ Show Plan ]

Cancel

8. Once done you can see the Database Pool jdbc/userds listed in the available database pools.



Database Pools

This page lists all the available database pools.

For each pool listed, you can click the usage link to see examples of how to use the

Name | Deployed As

MonitoringClientDs Server-wide
MoTxDatasource Server-wide
SystemDatasource Server-wide
jdbc/ActiveDsS Server-wide
jdbc/archiveDs Server-wide
jdbcftestds Server-wide
jdbc/userds Server-wide
jdbc/juddiDB org.apache.geronimo.configs/uddi-tomcat/2.1/car

Create a new database pool:

+ Using the Geronimo database pool wizard
+ Import from JBoss 4
+ Import from Weblogic 8.1

Adding code for image upload to derby database
1. Right click on WebContent and select New -> JSP.

=& WebIDBC
T‘ﬁ Java Resources: src

(= build
(= WebC
New k| % Project...
[=| Copy Cirl+C [ File
[E| (% Folder
¥ Delete Delete [ sGL File
Move,,,
Rename F2 ﬁ? AL
fug Import... S {?g
£y Export... ] Example
#'| Refresh F5 [ Other...
Validate
Run As r
Debug As L4
Profile As r
Team g ) Tasks (El Proper
Compare With r

2. Name the JSP as index.jsp and select Next.



= New JavaServer Page

JavaServer Page

Create a new JavaServer Page. Q
L—J
Enter or select the parent folder:
| webioBC WebContent |
B o

& 2 . JETEmitters
g;d JdbeTest

¥4 TestDB

&4 webIDBC
L .settings
(= buid

(= WebContent

File name: | index.jsp

Advanced ==

< Back Nexf = Finish Cancel

3. Select Finish. This will create a template for i ndex. j sp.

= New JavaServer Page

Select ISP Template LY
Select a template s initial contentin the JSP page. 0
L

Use J5P Template

Templates are New JSP' templates found in the JSP Templates preference page.

Name

New JSP File (html)

Mew JSP File {xhtml)

New JSP File {xhtml, xml syntax)

Description

J5P with html markup

JSP with xhtml markup

ISP with xhtml markup and xml style syntax

Preview

<%f page language="java" contencTvpe="text/html; charsec=%i{encoding}”
pageEncoding="%§{encoding}"%>

<!DOCTYEE html PUELIC "-//W3C//DID EIML 4.01 Transitional//EN" "http://www.w3.org/IR/html4/loose.dod™>
<html>

<head>

<meta http-equiv="Content-Type" content="text/html;
<titlerInsert title here</title>

</head> M

charset=§{encoding}">

4. Add the following code to i ndex. j sp.

index.jsp

<% page | anguage="java" content Type="text/htnl; charset=I SO 8859-1"
pageEncodi ng="1S0O 8859- 1" %

<I DOCTYPE htm PUBLIC "-//WBC//DTD HTML 4.01 Transitional//EN'" "http://ww. w3.org/ TR htm 4/ oose. dt d" >
<htm >

<head>

<meta http-equiv="Content-Type" content="text/htm; charset=lSO 8859-1">
<title>nmage Upload</title>

</ head>

<body>

<h2>Sel ect a I mage and Upl oad it</h2>



<form acti on="/WebJDBC/ | mageUpl oad" >
<t abl e>

<tr>

<td>

Location of the Image(full path)
</td>

<td>

<l nput type="text" name="I| magelLoc">
</td>

</tr>

<tr>

<td>

Nanme of the | mage(Uni que Nane)

</td>

<td>

<l nput type="text" name="I| mageNane">
</td>

</tr>

<tr>

<td>

<l nput type="subnmit" val ue="subnit">
</td>

<tr>

</ tabl e>

</forme

</ body>

</htm >

The <form action="/WebJDBC/ImageUpload"> suggests that once the form is submitted the request will be passed to ImageUpload. The next
step is to add the servlet ImageUpload to process the request sent by the JSP client.
5. Right click on Java Resources and select New -> other.

=& webIDBC H <Input type="text" name="ImageNan
@ :
i :
G buid | W Bl O Project...
(= WebCo  show In Alt+Shift+W ¥ | =5 Application Client Project
ﬁ Connector Project i
mi
B {5 Dynamic Web Project
2 Paste Cirl4y % EJB Project
i f_:é’ Enterprise Application Project
Build Path » 4 Example...
3
Import Ciother.. |\
L Export...
&' Refresh F5 z. Tasks (E Properties ﬂ-ﬂ Servers 4

I server State



6. Select Web -> Servlet. Select Next.

Create a new Serviet

'

Wizards:
(type filter text |

~[= JavaServer Faces
= IPA

(= Plug-in Development
[ Server

-[== 50L Development

~[= User Assistance

..... @ CSS

----- (ﬁ Dynamic Web Project
..... ’ I_rrML

3] < Back =k = Finish




7. Name the java package as jdbc and class as ImageUpload. Select Next -> Next.

I'M
[

a0
Create Serviet

Spedify dass file destination.

Project: | WebIDBC

Folder: | MMiebIDBC fsrc | [Bmwse... ]
Java package: |jdbc | [Bmwse... ]
Class name: | ImagelUpload |

Superdass: |ja'u'ax.serulet.htu:l.Htu:lSerulet | [Bmwse... ]
[]use existing Serviet dass

Zlass name: | ImagelUpload | Browse...

) | <Back J_mext> | e




8. Select Finish.
L

= Create Servlet

Create Serviet
Specify modifiers, interfaces to implement, and method stubs to generate,

Maodifiers: Public [ ]abstract [ ]Final

D javax.servlet,Servlet

Add...

Which method stubs would you like to create?

Constructors from superdass
Inherited abstract methods

[Jinit [ tostring [] getservietinfo
doPost []doPut []doDelete
[]destroy doGet

':':’:' ext LREinish l [ Cancel

9. Add the following code to | nageUpl oad. j ava.

ImageUpload.java

package j dbc;

inport java.io.File;

import java.io.FilelnputStream

import java.io.|CException;

import java.io.PrintWiter;

i mport java.sql.Connection;

inport java.sql.PreparedStatenent;

import java.sql.SQLException;

i mport javax.annotation. Resource;

i nport javax.servlet. ServletException;

import javax.servlet.http. HtpServl et Request;
i mport javax.servlet.http. HtpServl et Response;
i nport javax. sql . Dat aSour ce;

public class | mageUpl oad extends javax.servlet.http. HtpServlet
@Resour ce(nane="j dbc/ userds")
private DataSource ds;
static final |long serialVersionUD = 1L;

public | mageUpl oad() {
super();

}

i npl ements javax.servlet. Servlet {

protected void doCet (HttpServl et Request request, HttpServletResponse response) throws

Servl et Excepti on, | OException {
doProcess(request, response);

}



protected void doProcess(HttpServl et Request request, HttpServl et Response response) throws
Servl et Exception, |COException {
Connecti on dbconnect = null;
PreparedStatement stmt = nul|;
String pi c=request. getParaneter ("l mgelLoc");
String nanme=request. get Paranet er ("1 nageNane") ;
try{
File f= new File(pic);
Fil el nput Stream fi s=new Fil el nput Strean(f);
dbconnect = ds. get Connection();
sttt = dbconnect. prepareStatenent ("I NSERT | NTO PI CTURES (" + "NAME, " + "PIC )"
+ " VALUES(?,?)");
stmmt.setString(1, nane);
stmmt . setBinaryStrean(2, fis, (int)f.length());
st mt . execute();
PrintWiter out= response.getWiter();
out.println("Congratul ati ons your inmage has been successfully

upl oaded");
}
cat ch( Exception e)
{
e.printStackTrace();
}
finally
{
try{
dbconnect . cl ose();
stmt. cl ose();
}cat ch( SQLException e){
e.printStackTrace();
}
}
}

protected void doPost (HttpServl et Request request, HttpServl et Response response) throws
Servl et Exception, | OException {
doProcess(request, response);

}
}

Once a request is submitted from i ndex. j sp for an image upload with the name and exact location of image the request is send to the ImageUpload
servlet.

® String pic=request.getParameter("ImageLoc");- Retrieves the location of the image
® String name=request.getParameter("ImageName");- Retrieves the name of the image

Once we have the image available a new File object is created from the image. Thereafter the image file is read as a binary stream. PreparedStatement
is used to insert the image onto database. This completes the code for ImageUpload.

Code to retrieve the image from derby database

1. Create a JSP page with the name | mageDownl oad. j sp.
2. Add the following code to | megeDownl oad. j sp:

ImageDownload.jsp

<%@ page | anguage="java" content Type="text/htm; charset=] SO 8859-1"
pageEncodi ng="1S0O 8859- 1" %
<I DOCTYPE html PUBLIC "-//WBC//DTD HTML 4.01 Transitional//EN'" "http://ww. w3. org/ TR htm 4/ oose. dt d" >
<htm >
<head>
<meta http-equiv="Content-Type" content="text/htm; charset=lSO 8859-1">
<title>Downl oad | nage</title>
</ head>
<body>
<h2>Nane a | mage to downl oad</h2>



<form acti on="/WebJDBC/ | mageDownl oad" >
<t abl e>

<tr>

<td>

Nanme of the | mage

</td>

<td>

<l nput type="text" nane="|mageNane">
</td>

</tr>

<tr>

<td>

<l nput type="subnmit" val ue="subnit">
</td>

<tr>

</ tabl e>

</forne

</ body>

</ htm >

As can be seen from <form action="/WebJDBC/ImageDownload"> this JSP requests the ImageDownload servlet when the form is submitted.
3. Create a new servlet | mageDownl oad. j ava and add the following code:

ImageDownload.java

package j dbc;

inport java.io.lOException;

import java.io.QutputStream

i nport java.sql. Bl ob;

i nport java.sql.Connection;

import java.sql.PreparedStatenent;
inport java.sql.ResultSet;

import java.sql.SQ.Exception;

i nport javax.annot ati on. Resource;

i mport javax.servlet. Servl et Exception;

import javax.servlet.http. HtpServl et Request;
i nport javax.servlet.http. HtpServl et Response;
i mport javax. sql . Dat aSource;

public class | mageDownl oad extends javax.servlet.http. HtpServlet inplenents javax.servlet.Servlet {
@Resour ce(nane = "jdbc/userds")
private DataSource ds;
static final long serial VersionUD = 1L;

public I mageDownl oad() {
super () ;

}

protected void doGet (HttpServl et Request request, HttpServletResponse response) throws
Ser vl et Exception, | OException {
doProcess(request, response);
}
protected void doProcess(HttpServl et Request request, HttpServletResponse response) throws
Ser vl et Excepti on, | COException {
Connection dbconnect = null;
ResultSet rs = null;
PreparedStatement stmt = nul|;
try {
dbconnect = ds. get Connection();
String s=request.get Paraneter ("l nageNane");
stmrmt = dbconnect . prepareSt at enent (" SELECT PI C FROM Pl CTURES WHERE NAME=?");
stmmt.setString(1l, s);
rs = stmt. executeQuery();
if (rs.next()) {
/'l Get as a BLOB
Bl ob aBlob = rs.getBlob(1);



byte[] b = new byte[4096];
java.io.lnputStreamip = aBl ob. getBi naryStrean();
Qut put Stream out = nul | ;

int ¢ = 0;

out = response. get Qut put Strean();

response. set Cont ent Type("i nage/ j peg");

while (¢ !'=-1) {
c = ip.read(b);
if (c >0 {
out.wite(b, 0, c);
out. flush();
}
ip.close();

}

} catch (Exception e) {
e.printStackTrace();
} finally {

try{
dbconnect . cl ose();

stmmt . cl ose();
rs.close();
}cat ch( SQLException e){
e.printStackTrace();
}
}

}
protected void doPost (HttpServl et Request request, HttpServl et Response response) throws

Ser vl et Excepti on, | OException {
doProcess(request, response);

}

The ImageDownload servlet works in a similar way once the request is sent from | nrageDownl oad. j sp to it. The servlet uses

String s=request.getParameter("ImageName");- To retrieve the name of the image to be downloaded
rs = stmnt.executeQuery();- To execute the PreparedStatement

Blob aBlob = rs.getBlob(1);- Data is stored as a Blob datatype

java.io.InputStream ip = aBlob.getBinaryStream();- Blob data is retrieved as a binary stream
response.setContentType(“image/jpeg");- sets the output content type as a Image datatype

L]
L]
L]
L]
L]
® ¢ =ip.read(b);, out.write(b);, out.flush();- Data is read as a byte buffer and written on the web page. After each write the buffet is flushed.

This completes the code for Image download.

Modifying deployment plan

The next step is to modify the ger oni no- web. xm deployment plan. We need to add the dependency element for the JDBC resource. Also we need to
add a resource reference element for the userds datasource.

geronimo-web.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<web-app xm ns="http://geroni no. apache. org/ xm / ns/j 2ee/ web-2. 0. 1"
xm ns: nam="ht t p: // ger oni no. apache. or g/ xm / ns/ nam ng- 1. 2"
xm ns: sec="http://geroni no. apache. org/ xm / ns/security-2.0"
xm ns: sys="http://geronino. apache. or g/ xm / ns/ depl oynent - 1. 2" >
<sys: environnent >
<sys: nodul el d>
<sys: groupl d>def aul t </ sys: gr oupl d>
<sys:artifactl d>WbJDBC</sys:artifactld>
<sys:versi on>1. 0</ sys: ver si on>
<sys:type>car </ sys:type>
</ sys: nodul el d>
<sys: dependenci es>
<sys: dependency>
<sys: groupl d>consol e. dbpool </ sys: groupl d>



<sys:artifactld>j dbc_userds</sys:artifactld>
</ sys: dependency>
</ sys: dependenci es>
</ sys: envi ronnment >
<cont ext - r oot >/ WebJDBC</ cont ext - r oot >
<nam resource-ref>
<nam r ef - nane>j dbc/ user ds</ nam r ef - name>
<nam patt er n>
<nam gr oupl d>consol e. dbpool </ nam gr oupl d>
<nam artifactld> dbc_userds</namartifactld>
<nam nanme>j dbc/ user ds</ nam nane>
</ nam pattern>
</ namresource-ref>
</ web- app>

® <sys:dependency>- The dependency element is to suggest the dependency of the application on the database pool. In our case we have userds
as a dependency module.

® <nam:resource-ref>- This element is used to map the JDBC connenction pool with a user defined name. In our case we have mapped jdbc
/userds with jdbc_userds.

Deploy and run

. Start the server within Eclipse.

. Right click on WebJDBC project and select Run as - > Run on server.
Once done the application will be deployed on the server.

. Launch the application with the following link http://localhost:8080/WebJDBC/

Select a Image and Upload it

Location Uf[the Image(full path)
MName of the Image(Unique Name}|

5. Fill up the form with the a image location and name. The same name will be used while populating the database with the image data. Select Subm
it once done.

Select a Image and Upload it

Location of the Image(full path) Clsampleimage\codeb
MName of the Image(Unique Name}|ccdes

SUbEt%

6. If your image is successfully inserted into the database you will get a Congratulation message.

Congratulations your image has been successfully uploaded

7. To retrieve an image from the database launch the following portlet http://localhost:8080/WebJDBC/ImageDownload.jsp. Select submit once
done.


http://localhost:8080/WebJDBC/
http://localhost:8080/WebJDBC/ImageDownload.jsp

Name a Image to download

Name of the Image |code6

subgit

8. This will display the image in the browser.
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