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ABSTRACT

The Java Applet Based Database Management Interface is essentially a java application
that is operable from within a web browser and can be used to create and maintain SQL
compliant databases remotely over a network. This system follows the standard client-
server paradigm. The client side is implemented as a Java applet that runs under web
browsers. In this project the server side creates and maintains a MySQL relational
database, but the key point of this project isthat the applet developed here can serve as an
interface to any database that adheres to the current SQL standard.

Several computer science graduate students at Florida State University have worked on
this system and implemented different modules. Ms. Tamanna Kazi implemented the
Tables module and provided functions for creation and management of the tables in the
database. Ms. Ming Li implemented a version of query and forms module. Yan Mao
implemented another version of the queries module by modifying Ming Li's version to
allow for defining relations between multiple tables, and also added a first draft reports
module. However, all these projects used Java sockets for the client-server
communication. This approach is known to have security problems. Java sockets on the
server side can be easily exploited by hackers. SOAP is in this respect more secure since
it only accesses the server side through a standard web server and is easier to protect.
Also, these projects did not use a single relationship module to maintain relationships
between the tables and queries.

The aim of the present project is to integrate the tables and queries modules and rewrite
the entire client-server communications part of the previous projects, replacing the use of
sockets with SOAP/XML. The present project also provides a single relationship module
that can be used to create multiple relationships over multiple tables and also query the
database based on these relationships. The graphical user interface modules on the client
side, however was reused from the previous projects.



1. INTRODUCTION
1.1 Background

This project is part of an ongoing effort to create a Java Applet that acts as an interface
for creation and management of an SQL compliant database over a network. The intuition
behind this is that since Java Applets can run inside a web browser, it will be possible to
use this interface for creating and managing databases remotely over a network.

Several Computer Science graduate students at Florida State University have contributed
in the development of this system. Ms. Tamanna Kazi designed the Tables Module which
allowed the usersto perform the entire tables’ management part. Ming Li added a queries
module and a preliminary forms module. Y an Mao redid the queries module in Ming Li's
version to alow for defining relations between multiple tables, and added a first draft
reports module. However, the work done by these students used Java sockets for client

server communication.

1.2 Objective
The focus of this project was to create an integrated, well-designed system that had the
tables management features provided by Tamanna Kazi, had the queries management
features provided by Yan Mao, had only one module for defining the relations between
tables, with this being used both for maintaining referential integrity and for running
gueries and last but not the least, used SOAP/XML for the client-server communication.
Hence, the scope of this project was to:

Integrate the Tables module and the Queries Module.

Make modifications to the existing modules so that the client and server

communicated using SOAP/XML instead of Java sockets.

Implement a Relationship module that would be used by the Tables module and

the Queries Module.
The Tables module and the Queries module used their own individual relationship
modules. But the final system used a Relationship module that was common to both.
Hence, integrating the Tables module and the Queries module resulted in internal
dependencies that had to be resolved. The existing server program was changed



completely to facilitate SOAP/ XML communication. This also required major changes in
the existing client program so that the client would send SOAP messages over HTTP
instead of establishing a socket connection with the server.

The functionality scope provided by the Relationship module is given below:
Create new relationships
Edit existing relationships
Delete existing relationships
Enforce Referential Integrity
Enforce Cascade on Delete
Enforce Cascade on Update

Specify the join types (inner join or left join or right join)

1.3 Knowledge Overview

1.3.1 Relational database

A relational database isa“A database system in which the database is organized and
accessed according to the relationships between data items without the need for any
consideration of physical orientation and relationship. Relationships between data
items are expressed by means of tables.” [14]

In a relational database, the data is stored in interconnected tables that consist of
rows and columns. Each row is a record/tuple and the columns correspond to
atributes/fields in the record. A query language like SQL (Structured Query
Language) is used for data definition, data management and data access and data
retrieval.

In short, a relational database can be thought of as a collection of tables, queries,
forms, reports, macros, all of which are inter-related.



1.3.2 Java and Applets

Java was chosen as the baseline programming language for this project. The entire
GUI (Graphical User Interface) for this system has been designed using the Java
SWING packages. Java is the language of the internet. In addition to the
programming language itself, Java has arich library that makes it possible to write
portable programs that are operating system independent. Java also has arich set of
security features that help in learning the language faster. The java virtual machine
can catch many kinds of mistakes and report them accurately. Instead of producing
executable code, a Java compiler produces byte code. The Java run-time system is an
interpreter for byte code. Once the Java run-time package exists for a given system,
the byte code version of any Java program can run on it. Therefore, Java produces

truly portable programs.

The combination of the World Wide Web and Java increases the prominence of
Internet in information systems planning and implementation. The World Wide Web
makes tremendous amounts of information available to anyone with a web browser.
Applets are java programs that can be embedded in HTML documents and can run
inside a web browser. The applet code resides on the web server and gets
downloaded in the browser whenever the web page containing the applet is requested

by the browser.

1.3.3MySQL
MySQL isthe world’s most popular open source database. MySQL is an open source
application which means that it is free to use and modify. MySQL uses Structured
Query Language (SQL), the most popular language for adding, accessing, and
processing data in a database. MySQL is also noted for its speed, reliability, and
flexibility. However, the use of MySQL is not essential for this system and any other
SQL compliant database could be used in its place.



1.3.4JDBC

The Java DataBase Connectivity (JDBC) API allows java programs to connect to a
wide range of SQL databases. It is a simple SQL-level API that capitalizes on the
experience of existing database APIs like ODBC (Open DataBase Connectivity).
JDBC allows us to construct SQL statements and embed them in Java. It provides a
smooth transition between the Java application and the database. The results from the
database are returned as Java variables. A JDBC driver is required to implement the
JDBC protocol for a particular database engine. This project uses a free-ware third-

party driver for MySQL.

Application »  Drver Manager

Fig. 1: JDBC hides specifics of databases from application [6]

The steps for installing the MySQL-JDBC driver are provided in Appendix C.
1.3.4.1 Loading thedriver

The MySQL-JDBC driver can be loaded using the following code:
C ass. forName ("com nysql.jdbc. Driver");

1.3.4.2 M aking the Connection
After loading the driver we can instantiate a Connection object using following

code:

(o]



String url =

"jdbc: nysql ://dbsrv. cs. f su. edu/ par ekhdb?user =par ekh&passwor
d=proj ect";

Connection con = Driver Manager. get Connection(url);

In the url string above, jdbc specifies the protocol, mysgl specifies the
vendor, dbsrv.cs.fsu.edu is the server, parekhdb is the database name,
parekh is the username and project is the password.
1.3.4.3 Creating JDBC Statements
A IDBC dstatement is not an SQL statement. Rather it is an object that is
associated with an open connection and can be used to pass one or more SQL
statementsto the DBMS.
The code for creating an active connection is:

Statement Stnt = con.createStatenent();
Once an active connection is established, we can use executeUpdate or
executeQuery methods to pass SQL statements and get the results.

1.3.5 SOAP/ XML

“SOAP (Simple Object Access Protocol) is a lightweight protocol intended for
exchanging structured information in a decentralized, distributed environment. It
uses XML technologies to define an extensible messaging framework providing a
message construct that can be exchanged over a variety of underlying protocols. The
framework has been designed to be independent of any particular programming
model and other implementation specific semantics.” [15]
Client-Server communication using sockets poses security problems. In
communication via sockets, the server is required to listen to oddly numbered ports
which can get quite tricky. It is very difficult to keep the sockets secure and as a
result most firewalls and proxy servers block this kind of traffic.
SOAP on the other hand allows applications to exchange information over HTTP
which is supported by most internet browsers and web servers. It is a simple XML
based protocol that is platform and language independent. Since SOAP runs over
HTTP, we only need to secure the web server.



One of the major objectives of this project was to allow communication between the
client and server using SOAP/XML instead of Java Sockets.

SOAP follows the HTTP request- response model which requires client-server
architecture. The client will make a request to the server and the server provides the
response. The request and response are both XML documents. These XML
documents are called SOAP messages. A SOAP message consists of a SOAP
envelope, an optional SOAP header, a SOAP body, a set of encoding rules and a
convention for representing the call-response mechanism.

The SOAP envelope describes the content, the intended recipient and processing
requirements of the message. The SOAP header is an optional element of the SOAP
message and if it is present, specifies how the message should be processed. The
SOAP body contains data that is specific to the application. The encoding rules are
for specifying application specific data types.

Using SOAP we can make an RPC call. The RPC call specifies the method to be
invoked on the remote machine, the parameters that the method takes and the URI
(Universal Resource Identifier) of the target object. It maps to an HTTP-request. A
SOAP-response message is an HT TP-response document that contains the results of
the method that was invoked. The result can either be a return value or an error

message. [4]
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2. SYSTEM DESIGN

2.1 Development Timeline

a0 i
0 Task Name Start Finish Duration

dm |t | Aug [ Sep | 0ct |ty | Bsc | Jan | Fib | Mar
1 | Learn Java Programming Language 61112005 8/26/2005 B7d e
2 |Review Previous Projects 9/1/2005 41512005 15d [ |
3 |Leam SOAPHXML 816/2005 10/16/2005 ad [ ]
4 |Implement SOAPXML Communication|  10/17/2005 10125/2005 o ]
5 mqjﬂl;amamAnalymsfarRalannnsmp 11500005 12/10/5005 514 .
B | Design Relationship Madule 12111/2005 11112008 aad =
7 | Implement Relationship Module 21112006 3102008 38d [ ]
B |Testing 1112008 Ja0r2006 10 [ |
§ | Dacumentation 32112006 3/29/2006 o [ |
10 | Review 33012006 37302006 1d

Fig. 2 Development timeline chart

2.2 System Overview

2.2.1 Application Architecture

This project is implemented using a three-tier architecture consisting of a user interface,
business logic and database access. The user interface is created using a Java applet that
runs inside a web browser. Accessing the user interface through a browser guarantees
portability across all platforms that support web browsers. [4] The browser connects to
the middle-tier business logic using SOAP messages that are sent as HTTP request
messages. The Apache Tomcat web server represents the middle-tier and accesses the
MySQL database via JDBC in order to manipulate the data. The web server provides the
business logic that manipulates data from the database and communicates with the client
web browsers.

There are several advantages in using three-tier architectures.

It makes the application modular. This makes it easier to modify or replace
one tier without affecting the other tiers.

11



We can separate the User Interface, Business Logic and Storage.

It is possible to achieve thin clients. Thus ailmost all of the processing takes
place at the server. The client is not required to perform complex processing.

All that isrequired on the client side is aweb browser capable of running java
applets.

é‘ Business L-ogi.c. h

saL B |
~ Cluery e s
] -~ N
LHTTP: \0\‘ - Dat E F ) o
S el
Web Database
\ Server \ Server /
. o - /
S it - L

Fig. 3 Three-tier Architecture

“The client program is written in Java. Java has been proven to be a language well suited
for use on the World Wide Web. Besides, the Swing API provides excellent graphical
capability and compatibility with the major web browsers. Java was chosen for the server
side also because it, together with JDBC, is an excellent language for developing
database applications.” [10] The server program resides on Apache Jakarta Tomcat 4.1.27
web server.
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2.2.2 Module Interactions

Fig. 4 Different Modules in the System.

3. IMPLEMENTATION

3.1 SOAP/ XML Communication

This section describes how to create a simple SOAP service and a SOAP client to access
that service. In order to implement the SOAP service we need to install the Apache
SOAP API. Appendix D gives astep by step procedure to install the SOAP API.

The server program which is written in java acts as the SOAP service in this project and
is called as AccessServicejava. It contains a method called as getMessage which is
invoked by the SOAP client using an RPC. The SOAP client is also written in Javaand is
called as AccessClient.java.

3.1.1 Deploying the SOAP service

To make the getMessage method available to the SOAP client, the SOAP service has to
be deployed with XML-SOAP administration tool which is included in the SOAP
package (located in the webapps/soap directory).

13



To run the administration tool, we type http://your.tomcat.server.host:port/soap. For

example, the url used in this project is. http://iwebsrv.cs.fsu.edu:23380/soap. If the SOAP

installation is successful, the screen shown in fig. 5 is displayed.

Fig. 5: Apache SOAP application
To run the admin client, we click the Run hyperlink. The admin tool comes up as shown
infig. 6.

Fig. 6 SOAP Package Administration tool
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Fig.7 and Fig.8 shows how to deploy, remove and list SOAP services. The ID field
specifies a URI that identifies the SOAP service to the SOAP client. The URI for the
SOAP service is unique and care has to be taken that no two services have the same URI.
The Methods field specifies all the methods that are available for a SOAP request. For
this project there is just one method called getMessage. The Provider Class field
specifies the class that implements the SOAP service. For this project, it is AccessService.
After all the details have been added, the service can be deployed by clicking the Deploy
button. In order to view the services that have been deployed, click the List button.

Fig.7 Deploying a SOAP service

15



Fig.8 Details of the deployed service

3.1.2 SOAP Client

The SOAP client for this project is implemented in java and is called as
AccessClient.java. This client is invoked by mainMenu.java and contains a method
named getSoap. The method getSoap in turn invokes the method getMessage using an
RPC. In other words, mainMenu.java uses AccessClient.java to establish a SOAP
connection with the server.

The code for the SOAP client is shown below:

1. // inport java packages

2. inport java.net.*;

3. inport java.util.*;

4,

5. // inport third-party packages
6. inport org.apache. soap. *;

7. inport org.apache.soap.rpc.*;
8.

9. public class Accessd i ent
10. {
11. public static String caller;
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12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

public static String getSoap(String args) throws Exception

{

String encodi ngStyl eURI = Constants. NS URI _SOAP_ENC;

URL url = new URL(
"http://iwebsrv.cs. fsu. edu: 23380/ soap/ servl et/ rpcrouter™);

/1 build the call object

Call call = new Call();

cal |l . set Target Gbj ect URI ("ur n: xm - dat abase") ;
cal | . set Met hodNane( " get Message") ;

call . set Encodi ngStyl eURI ( encodi ngStyl eURI ) ;

/1 Set up paraneters
Vector paranmeters = new Vector();

par anet er s. addEl enent ( new Par anet er (
"caller",caller.getC ass(),caller,null ) );
call.setParans( paraneters );

Response resp;

/!l invoke the renote nethod
resp = call.invoke( url, "" );

/| Check the response.
if (resp.generatedFaul t())

Fault fault = resp.getFault();
t hrow new
SQAPExcepti on(faul t. get Faul t Code(), fault.getFaultString());

}

el se

{
Parameter result = resp.getReturnVal ue();
return (String)( result.getValue() );

}

51. }//end of AccessCient.java

Lines 6 and 7 import the packages that are required for SOAP implementation and RPC

using SOAP. Line 14 specifies the RPC encoding style. (Const ant's. NS_URI _SQAP_ENC).

Lines 17 and 18 specify the URL to which the SOAP client sends message's value

rpcrouter. Line 20 instantiates a Call object which is used to invoke remote methods. Line

22 specifies the remote method to be invoked. Lines 25-30 construct a Parameter object.
Lines 33-35 are used to invoke the remote method. The result sent back by the SOAP

service is stored in the Response object. If there is an error then the error message is
stored in the Fault object.
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3.2 Relationship Module

The client program (mainMenu.java) is an applet that is downloaded as part of a web
page from a central web server and executes on the client machine. The client establishes
a SOAP connection with the server for the purpose of accessing the database. Then, via
the client, users can perform the various transactions with the database. When results
come back from the server, it isthe client’s job also to display these results to the user in
auser-friendly manner. [11]

3.2.1 The main window

It is a Java applet that has three panels. Two panels are for command buttons, one
horizontal panel across the top and one vertical panel down the right side. Fig. 9 shows
the main window for the interface. The top panel contains the command buttons Tables,
Queries, Forms, Reports, Macros, Modules and the side panel contains the command
buttons Open, Design, Delete, New, Help and Exit.

Fig. 9 Main Window
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The Tables and Queries module are reused from the previous projects with some
modifications and will not be discussed here. The focus of this section is to describe the
Relationship module in detail.

3.2.2 Handling Relationships

Since the relationship module is common for both the Tables and the Queries module, the
Relationship button gets activated when the user clicks either the Tables module or the
Queries module. On clicking the Relations button, the relationship window pops up as
shown in Fig.10.

Fig.10 Relationship Module
The relationship module consists of two main panels. The first panel displays the
relationships that have already been created. The existing relationships are displayed in a
tabular format consisting of four columns. Each row of the table corresponds to a
relationship. The columns indicate the tables and the fields that are involved in the

relationship. The second panel consists of buttons that are required to create, edit or
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delete relationships. If no relationships exist or if none of the existing relationships are
selected, the Edit and Delete buttons are disabled.

3.2.3 Creating a new Relationship
Upon clicking the Create button, a new window pops up (Fig.11) which allows the user
to create a new Relationship between existing tables/queries.

Fig.11: Create New Relationship
The create relationship window consists of four panels. The topmost panel consists of
four combo boxes. The first two combo boxes allow the user to select the tables that will
be involved in the relationship. Once a table is selected, its fields appear in the
corresponding column combo box.

20



Fig.12: Selecting aTable for the Relationship
The user can then specify the corresponding fields of the selected tables that will appear
in the relationship.

Fig.13: Selecting a Column for the Relationship
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Once the tables and columns are selected, the module determines the type of the
relationship and displays in the Relationship Type Label. The relationship type can be
ONE-ONE, ONE-MANY, MANY-ONE or MANY-MANY depending on which field is
the primary key.

Fig.14: One-Many Relationship Type
If the relationship type is MANY-MANY, the system displays a message that the
relationship cannot be handled.

Fig.15 Handling Many-Many Relationship
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If the user triesto create arelationship between the field and itself, the system displays an
error message as shown in Fig.16.

Fig.16 Same Table relationship error
Thethird panel in the Create New Relationship window contains options for maintaining
Referential Integrity. If the user checks the Referential I ntegrity checkbox, the Cascade
Delete and Cascade Update checkboxes are enabled (Fig. 17). However, selecting the
Cascade Delete and Cascade Update checkboxes is optional. Depending on the type of
relationship to be created, the user can select all or none of the three options for
maintaining referential integrity. If none of the choices are selected, the relationship is
useful only for query purposes. It is not used for maintaining consistency of the data
across the tables in the database.

Fig.17: Referential Integrity options
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The panel in the Create New Relationship window allows the user to specify the join
conditions for querying the data. If the user selects the Inner Join option, then while
querying the data from the tables involved in the relationship, only matching tuples will
be selected. Similarly if the user selects Left Join as the join condition, all tuples from the
left table will be selected and only matching tuples from the right table will be selected.
Finally, if the user selects Right Join as the join condition, all tuples from the right table
will be selected and only matching tuples from the left table will be selected.

If the user triesto create arelationship without specifying the left and the right tables and
their corresponding columns, an error message is displayed. (Fig. 18)

Fig.18 Error message when |eft table not selected in the Relationship

3.2.4 Maintaining Referential Integrity
If Referential Integrity option is selected while creating the relationship, the consistency
of data in the tables involved in the relationship is maintained. If the user has only
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specified Referential Integrity in the relationship, then the system ensures that the foreign
key value that appears in the child table does exist as a primary key in the parent table. If
it does not then the system does not allow that entry to be added in the child table. If
Cascade Delete option is selected, then the system ensures that if atuple is deleted in the
parent table, then the corresponding entry in the child table is also deleted. In other
words, when a record is deleted from the parent table, the records in the child table are
also automeatically deleted if the user specifying the relationship between these tables also
wishes to have a cascading delete performed. In the same way when a record is updated
in the parent table, the records in the child table are also automatically updated if the user
specifying the relationship between these tables also wishes to have a cascading update
performed. This is achieved by selecting the Cascade Update option while creating the
relationship.

When referential integrity is maintained, the system does not allow the parent table to be
dropped before the child table is dropped and gives an error message (Fig. 19).

Fig. 19: Referentid Integrity Violation

3.2.5 Creating Relationships with Inconsistent Data in the tables

If the parent and the child table already contain data that is not consistent, then the
Relationship Module does not allow the relationship to be created and displays the error
message shown in fig. 20.

Fig. 20: Failureto create relationship.
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3.2.6 Deleting Existing Relationships
To delete an existing relationship, select it from the list and click Delete button.

Fig. 21 Ddeting an Existing Relationship
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3.2.7 Editing an existing relationship
To edit an existing relationship, select it from the list and click Edit button. If the changes
are successful, a success message is displayed.

Fig.22: Editing an existing relationship.
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4. Future Work

Functions of report, macros, and modules buttons need to be completed.

A Security policy has to be formed and security has to be implemented. The security
policy should be implemented in such a way that it protects the user interface as well as the
backend API because everyone can access the Apache Tomcat engine GUI to retrieve, add,
and remove the data from the remote database.

More wizards for implementing queries need to be provided. Presently, only one
format is used for displaying the results of the queries.

A variety of layouts need to be provided for forms. The current system has only one

layout.

Conclusion

This project has successfully extended the work done by former Computer Science
graduate students by adding a relationship module to the system. The client and server
now communicate with each other using SOAP/XML. All communication now occurs
over HTTP and does not require sockets to be established by the client and the server.
With the current version of the system users can now create and manipulate tables,
queries and reports. The users can also use the relationship module to define relationships
between tables and queries in order to maintain the consistency of the data in the
database. As aresult, this version of the system is more powerful and functional.

This system, which had started on experimental basis, has now taken shape to develop
into abig system. In order to use this system, the user needs to have a basic knowledge of
relational databases, but the knowledge of SQL is not required. The system has been
designed so as to accommodate further development. Additional functionality can easily
be added into the server so that the system can provide more sophisticated functions for
database manipulation.
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Appendix A: User Manual
Install the tomcat server using the procedure described in Appendix B.
Install the MySQL server. Once MySQL is installed, install the MySQL-JDBC
driver using the procedure described in Appendix C.
Install the Apache SOAP API package by following instructions in Appendix D.
Make sure that Javaisinstalled on your web server.
The directory structure for your server should be as follows:

root/driver/mysgljdbc MySQL-JDBC driver installation

root/j2ee  J2EE installation

root/j2sdk  J2SDK ingtallation

root/tomcat  tomcat server installation.

root/soap/soap-2 3 1  SOAP API Ingtallation
root/tomcat/webapps/masterProject/clientsource  client sourcefiles
root/tomcat/webapps/masterProject/serversource  server source files
root/tomcat/webapps/client  client classfiles
root/tomcat/webapps/soap/WEB-INF/classes  server classfile.

Assuming that the directory structure is as shown above, copy the client files in
the client directory and copy all the server file in tomcat/webapps/soap/WEB-
INF/classes directory.

Set the environment variables for Java, Tomcat, MySQL-JDBC driver and SOAP
API package. The bash_profile file for this project as shown below:

# .bash_profile
# CGet the aliases and functions
if [ -f ~/.bashrc ]; then
~/ . bashrc
fi
# User specific environnent and startup prograns
SHELL=/ bi n/ bash
J2EE_HOVE=$HOVE/ j 2ee
JAVA HOVE=$HOVE/ j 2sdk

ANT_HOVE=$HOVE/ ant / apache-ant-1.6.5
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CATALI NA_HOVE=$HOVE/ t ontat

PATH=. : $HOW . bi n: $J2EE_HOWE bi n: $JAVA_HOWE bi n: $CATALI NA_H
QVE/ bi n: $ANT_HOVE/ bi n: $PATH

CLASSPATH=. : $HOVE/ j ava: $J2EE_HOVE/ | i b/ j 2ee. j ar: $HOVE/ dri ver
/ nmysql j dbc/ nysqgl - connector-java-3.1.11-

bi n.jar: $HOVE/ t ontat / cormon/ | i b/ soap. j ar : $HOVE/ t ontat / conmo
n/lib/meil.jar: $HOVE/ t ontat/ common/ i b/ activation.jar: $HOVE
/tontat/common/lib/ xerces.jar: $ANT_HOVE/lib/ant.jar

export PATH SHELL J2EE HOME JAVA HOVE  CATALI NA_HOME
ANT_HOVE CLASSPATH

unset USERNAME

Create an account in MySQL. For this project, an account was created with
username = parekh, password = project and the name of the database was
parekhdb.

To run the project, compile all the client and server files. Note that the class files
for the client files should be present in tomcat/webapps/client directory and the
class file for the server program should be present in tomcat/webapps/soap/\WEB-
INF/classes directory. After compiling, start the tomcat server using the following

command:

catal i na.sh run

Open a web browser and type the wurl of your tomcat server.

http://your.tomcat.server.host: port/client/mainMenuBrowser.html. For example, the url used

inthis project is: http:/iwebsrv.cs.fsu.edu: 23380/client/mainM enuBrowser.html.
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Appendix B: Setting up thetomcat server.

“Tomcat is a free, open-source implementation of Java Servlet and JavaServer Pages
technologies developed under the Jakarta project a the Apache Software
Foundation.”[13] At the time of this project, tomcat-4.1.31 was the latest version that was
available.

This project uses SOAP/XML for client-server communication. Apache SOAP is Java's
implementation of SOAP. Hence, installing the Tomcat server is necessary for
implementing the Apache SOAP API.

The following steps give a step by step procedure for installing Apache Tomcat.

Step 1:

Download the jakarta-tomcat-4.1.31-src.zip file from hitp://tomcat.apache org/downl oad-41.cgi.
Step 2:

Unzip the zip file in your root directory.

Step 3:

Open the server.xml file in tomcat/conf directory and edit it as follows:

If your port # range starts with say 10000 then find the line

<Server port="8005" shut down="SHUTDOMNN' debug="0">

and change it to

<Server port="10001" shut down="SHUTDOMN' debug="0">

In the same way find the line,

<Connect or cl assNanme="or g. apache. coyot e. t ontat 4. Coyot eConnect or"

and change it to
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<Connect or cl assNanme="or g. apache. coyot e. t ontat 4. Coyot eConnect or"
port="10000" m nProcessors="5" nmaxProcessors="75"

Step 4.
Set the environment variables.

set env CATALI NA HOVE $HOVE/ t ontat
setenv PATH .: $CATALI NA_HOWE bi n: $PATH
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Appendix C: Installing the MySQL -JDBC driver.

This project uses MySQL as the back end database. The primary reason behind choosing
MySQL isthat it is available freely and there is no need to pay licensing fees for using
MySQL. Besides, MySQL provides all the functionality that is necessary for
implementing this project.

The server program uses Java Database Connectivity (JDBC) to execute SQL statements
on the MySQL database. For this, it is necessary to install the MySQL-JDBC driver. The
following steps provide a step by step procedure to install the driver.

Stepl:

Download the required Source and Binaries from http://dev.mysql.com/downl oads/connector/j/3.1.htm.

At the time of writing this documentation, MySQL Connector/J 3.1 (mysgl-connector-
java-3.1.11) wasthe production-ready version of the driver, available under the GPL.
Step 2:

The next step isto create the necessary directory structure for installing the driver.

Create a sub-directory named driver

Place the zipped/tarred version of the MySQL-JDBC driver in driver directory
and use one of the following commands to un-archive the zipped/tarred driver
files. (NOTE: 3.1.11 is the version number for the driver. If the driver has a
different version number, then make appropriate changes while executing the

commands shown below.)

For tarred version:

tar xvzf mysgl-connector-java-3.1.11.tar.gz

For zipped version:

unzip mysgl-connector-java-3.1.11.zip
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Next, we rename the un-archived folder to mysgljdbc. (NOTE: we do this for
convinience)
Step 3:
Finally the CLASSPATH needs to be set. Once the distribution archive is extracted, the
driver can be installed by placing mysqgl-connector-java-[version]-bin.jar in the classpath.

set env CLASSPATH . : $hone/ public_htm /driver/nysqljdbc/ nysql - connect or -
java-3.1.11-bin.jar




Appendix D: I nstalling the Apache SOAP API
Step 1:
Download the soap-bin-2.3.1.zip file (File size: 1.6Mb) from http:/ws.apache org/soap.

Version 2.3.1 was the most stable version available during the development of this
project.

Step 2:

Unzip thisfile. This creates adirectory “soap-2_3 1". Navigate to soap-2_3 1/webapps/
directory and copy the soap.war file. Paste the soap.war file in tomcat’s webapps
directory. Shut down and restart tomcat. This will create a soap directory in tomcat’s
webapps directory. Change permissions of this directory by using the command:

chmod -c -R 755 soap.

Step 3:

Navigate back to the soap-2_3 1/lib directory and copy the soap.jar file and pasteit in to
tomcat’s common/lib directory.

Step 4.

Navigate to tomcat/webapps/soap/WEB-INF/lib directory and paste the mysgl-connector-
java-3.1.11-binjar fileiniit.

Step 5:

Download the quickstart.zip file from http://www.xmethods com/gettingstarted/apache.html.

Unzip this file and copy the xercesjar file and paste it in to tomcat’s common/lib
directory if it is not already present there. NOTE: you should have soap.jar, xerces,jar,
mail.jar and activation.jar in tomcat’s commorv/lib directory now.

Step 6:

Add soap.jar, xerces.jar, mail.jar and activation.jar to the CLASSPATH as follows:

CLASSPATH=: $HOVE/ t ontat / cormon/ | i b/ soap. j ar : $HOVE/ t ontat / conmon/ | i b/ mai
| .jar: $HOVE/ t ontat/ common/ | i b/ acti vati on. j ar: $HOVE/ t ontat / common/ | i b/ xe

rces.jar
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