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1 Introduction

1.1 Introduction and Overview

The purpose of this document is to outline a set of open source development tools that have become increasingly popular. There is no requirement to use any or all of the tools in your development, but by using a standard set of tools all team members are able to assist each other and provide valuable information to enhance the quality  of the developed software.

Other activities such as testing may be implemented using the development tools and procedures outlined in this document. The details in the document will provide information for acquiring and set up of the development environment and testing tools needed to fully utilize the environment. It is recommended that even if all tools are not used, the environment should be setup so that when discussing issues you have an understanding of the default environment used for developing  software.

1.2 Assumptions

We are making the following assumptions and statements for the purpose of limiting the scope of this document.

· You have knowledge of the installation of basic tools and API’s such as the Java Development Kit (JDK) and have a basic understanding of the JVM options.

· The instructions provided in this document are for WinTel systems using Windows 2000 or XP. 

· Although we have not actually set up a Linux or Unix version in its entirety, we believe the same basic instructions/procedures may be used/modified for Unix/Sun Solaris systems by altering the path/file locations. We will not identify the differences between the functionality or use of the Eclipse Platform or Java Development Tools (JDT) on Unix.  It will be up to you to determine the correct configuration and setup for your system.

1.3 Tools used for the development environment 

The following tools can be obtained using the indicated URL.

· JDK 1.3 or greater – http://java.sun.com
· Eclipse 2.1 or later version - http://www.eclipse.org
· Tomcat Launcher – http://www.sysdeo.com/Eclipse/TomcatPlugin.html
· OMONDO UML for Eclipse - http://www.omondo.com
· Struts Open Source Framework - http://jakarta.apache.org/struts
· JFCUnit - http://jfcunit.sourceforge.net/
2 Tool Installation and Configuration

2.1 Java Development Kits

2.1.1 Overview

Before installing Eclipse you will need to download one or more Java Virtual Machines (JVM) to use with Eclipse.  In order to use Eclipse’s integrated debugging features it is highly recommended that you use a Java Development Kit (JDK) rather than the Java Runtime Environment (JRE).  The Java SDK’s can be obtained from http://java.sun.com.  
It is required that you use JDK 1.3 or greater for the Eclipse IDE.  The Java Development Kit we use is JDK 1.3.0 for development of applications. However, you can, and probably should run Eclipse on a more recent stable build of JDK 1.3, i.e. JDK 1.3.1_08.  

Note: If you want the ability to have code replacement while using the integrated debugging then you should install and use the JDK1.4.1 SDK from sun before installing the Eclipse Platform.

It is often useful to have more than one JVM version so feel free to install multiple versions of the JDK on your machine.  

2.1.2 Installation

We are assuming you have the knowledge required to set up your JDK installations. You can view the download and installation instructions for any particular JDK versions at http://java.sun.com.

2.2 Eclipse

2.2.1 Overview

The most important of all the tools you will use is Eclipse. Eclipse is a free platform that can be used to develop applications in multiple languages, including Java.  Many companies and organizations have developed plug-ins and tools to be used with the Eclipse platform environment.  As a general rule, using Eclipse is not a requirement but many have found it to be very useful during the development lifecycle.

2.2.2 Installation

To install the Eclipse IDE download the Eclipse 2.1 zip file (or whatever the latest release is) from http://www.eclipse.org and extract the contents of the zip file to the C:\ directory.  After extracting the files they will be located in a directory called Eclipse.  After the extraction all the files required to run and use Eclipse will be installed on your computer. 

2.2.3 Set up

The Eclipse IDE needs some configuration to help it run easily and quickly in your environment. The following items are what should be set up as a minimal list.

· Set your JAVA_HOME environment variable. This tells the Eclipse IDE which JVM to use for running the environment.  Using JDK1.4 gives you significant features such as code replacement during integrated debugging.

· Set up a shortcut to the Eclipse executable.  Bring up the Windows Explorer and create a shortcut on your desktop for the Eclipse.exe file in the Eclipse folder.  Select the shortcut, right click, and select properties from the popup menu. This displays the properties for the Eclipse Shortcut. 

· Workspace Location - One important option is to set the workspace location. You can use the default location, however upgrading to a new location will require changes to the directory name and causes hassles that can be avoided between Eclipse versions. Additionally, use of the workspace location property allows for different versions of Eclipse to point to the different workspaces depending on the work you are required to do. To set a workspace location, click in the Target text field of the properties dialog and make sure your cursor is at the end of the line in that field, after the word Eclipse.exe and set the workspace location by typing –data <workspace location> i.e. –data c:\myworkspace

· JVM - By default, the Eclipse IDE uses the JVM pointed to by your JAVA_HOME environment variable. In some circumstances, you may want to run Eclipse on a different JVM or, in case you make changes to your system you may want to insure that the JVM you are using is a particular one. Use the –vm option to tell Eclipse where the JVM to use for running Eclipse is located. The option should be added to the end of the target text already entered into the target text field, i.e.  –vm c:\JDK 1.3.1_08\jre\bin\Javaw.exe

· Memory - If you have sufficient memory to run your tools that is all that is required, however if you have only a small amount of available memory you may want to restrict the maximum memory to approximately 75% of your memory available. You can do this by adding the JVM arguments at the end of the Javaw.exe command above, i.e. –Xm245m.

Other options are available, however the options mentioned above are the basic ones you may want to use for your development environment.  Now its time to start Eclipse, set up  our Eclipse development environment and load useful plug-ins.

2.2.4 Configuration

You will need to configure your Eclipse environment to your own needs and make it comfortable for you to use. Giving instructions on how to set up all the options is beyond the scope of this document but several common set up items are mentioned below. 

· Display the preferences dialog by selecting Window(Preferences from the Eclipse main menu

· Ant - Out of the box, Ant does not work properly in the Eclipse 2.1 environment. You need to determine which version of the JVM you’ll use to run the Eclipse IDE and add the tools.jar from that JDK lib directory to your Ant Classpath. Select the Ant(Runtime item from the options navigator on the left. This displays the Ant Runtime Options panel on the right. Select the “Add Jars” button and from the file selection dialog select the JDK tools.jar file for your JVM.

· CVS - Eclipse has everything you need to connect and access the functionality of a CVS repository integrated into the IDE.  It’s a very powerful feature for users of CVS and is a great way to share projects across teams.  In many cases it may be very useful to have the label decorators for CVS and linked resources so you can identify changes easily from the navigator tree.  Select the Workbench item in the tree and then the Label Decorators item. Check the CVS and Linked Resources. This will easily identify which files have changed so you can easily determine differences or changes to commit.

· Java - You want to set up the installed JRE’s for your system. This allows you to choose the JRE for running and compiling your applications.  Select the Java Item from the tree then select the Installed JRE’s item.  Select the Search button and select the drive to search.  It may take some time to scan all the directories and files especially if you have a large drive.  After the search is complete all JRE’s on your system will be in the dialog.  You can remove the ones you will never use or duplicated JRE’s. Check the JRE that you would like to use to run and build your applications.  This option can be changed at any time. 

· Java Docs - You need to tell Eclipse where the command for generating the Java Documentation is.  This will be a tool called Javadoc and is usually located in the your JDK’s bin directory.  Select the Java(Javadoc item from the Options Navigator on the Left.  Select the same location as the JVM you chose for Ant above.

2.3 Catalina/Tomcat -  http://jakarta.apache.org/Tomcat
2.3.1 Overview

Tomcat is the servlet container that is used as the official reference implementation for the Java Servlet and JavaServer Pages technologies. The Java Servlet and JavaServer Pages specifications are developed by Sun under the Java Community Process. 

2.3.2 Installing Tomcat 

Installing Tomcat is very simple and should be pretty much self-explanatory. 

· Download the version of Tomcat/Catalina you wish to use or multiple versions if you wish.  I highly suggest the 4.1.24 version as the most stable release available.  

Note: Iif you use the installer some files are not actually installed properly and things seem to be messed up, so I suggest downloading the zip archive file rather than the automatic installer.

· Extract the contents of the zip file to your local drive or network share location. 

· Set the CATALINA_HOME and TOMCAT_HOME environment variables to the Tomcat installation directory.

2.3.3 Configuring Tomcat 

JSSE enables developers to utilize secure, encrypted communication channels in their applications.  By abstracting the complex underlying security algorithms and "handshaking" mechanisms, JSSE minimizes the risk of creating subtle but dangerous security vulnerabilities.  Furthermore, it simplifies application development by serving as a building block which developers can integrate directly into their applications. To configure your server to use the SSL functionality provided by the Sun JSSE extension library you need to do a few things.

· Download the JSSE Libraries using the link to JSSE link.

· Extract the contents to a directory 

· Copy the .jar files from the JSSE lib directory to C:\JDK 1.3\jre\lib\ext or to whatever the directory is of the JDK you are using. 

Note: You do not need to do the step above if using the JDK 1.4 Sun JDK.

· Follow the instructions for installing the SSL functionality in Tomcat using the instructions at http://jakarta.apache.org/Tomcat/Tomcat-4.1-doc/ssl-howto.html
2.4 Useful PlugIns

There are many useful plug-ins for Eclipse.  Many are free or have free limited use or open source versions.  I highly suggest going to the Eclipse Plug-Ins page http://eclipse-plugins.2y.net/eclipse/index.jsp to view the various plug-ins available.  If you ever have time on your hands I suggest investigating interesting plug-ins.  The plug-ins mentioned below may provide useful or needed functionality for developing software.

2.4.1 Sysdeo Tomcat Plug-in -  http://www.sysdeo.com/eclipse/TomcatPlugin.html
2.4.1.1 Installation

You should have Tomcat/Catalina installed before installing the SYSDEO Tomcat Launcher  plug-in. 

The SYSDEO Tomcat plug-in is a Tomcat Launcher used to launch Tomcat from the menu bar. On the surface that sounds kind of trivial, but let me tell you when you’re developing at a fast pace and wanting to start and stop Tomcat regularly, the launcher is a great help. It is especially helpful when debugging servlets and server side code.

If Eclipse is running it should be shut down before trying to install the plug-in. The plug-in can be obtained from the URL above.  Select the latest version for your Eclipse installation (currently TomcatPluginV21.zip).  Once downloaded extract the contents of the zip file to the plug-ins directory. 

2.4.1.2 Configuration

Take the following steps to configure the Tomcat plug-in

· Start Eclipse and wait for all the plug-ins to load. 

· Select the Windows->Preferences menu item from the main toolbar. 

· The preferences dialog should now be displayed.

· Select the Tomcat item in the tree 

· Set the radio button next to the version of Tomcat you will be using.

· Set the Tomcat Home location to the directory where you installed Tomcat.

· This should have changed the values in the dialog automatically.

· Expand the Tomcat Branch from the tree and select the JVM settings item

· From the Pull down Combo box, choose the JVM you want Tomcat to run on.

· Again, Using JDK1.4 gives you code replacement during debugging, a powerful functionality not available in earlier releases of the JDK.

· In some instances, including additional JVM parameters such as the memory  size of the JVM instance, is very useful for controlling the memory usage of the various applications/plug-ins running on/with Eclipse.


[image: image1]
Figure 1 - Sysdeo Tomcat Launcher Preferences

Additional information/help for setting up some useful capabilities such as additional class loader options and useful configurations can be found at the Tomcat Launcher website.

2.4.2 OMONDO UML -  http://www.omondo.com
The OMONDO plug-in is a UML tool that follows the UML1.3 and 1.4 standard.  The tool is very good for quick generation of class diagrams or developing code using UML diagrams, Use Case Diagrams etc..  You can download the plug-in as a zip file or via the installer.  I highly suggest the installer as it has all the dependent plug-ins included in the installation and allows you to specify several options.

2.4.2.1 Installation

If you downloaded the Auto-Installer JAR file from the OMONDO Download site per my recommendation then the instructions for installing the plug-in is included in the EclipseUML Faq at http://www.omondo.com/faq.jsp#umljar. Basically you can activate the installer by opening a dos prompt (on windows system) and executing the Java -jar Eclipseuml-installer.jar command. Just follow the prompts to install the Eclipse UML plug-in.

If you chose to use the zip archive download, then you have a few extra steps and installs to do. Go to http://www.omondo.com/faq.jsp#umlzipi to read the instructions on how to install the zip form of the plug-in.

2.5 MySQL Database Server – http://www.mysql.org
Today, MySQL is the most popular open source database server in the world with more than four million installations powering websites, datawarehouses, business applications, logging systems and more.  Customers such as Yahoo! Finance, MP3.com, Motorola, NASA, Silicon Graphics, and Texas Instruments use the MySQL server in mission-critical applications.

2.5.1 Installation

To install MySql for use in the development environment all that is required is to download the appropriate version from the MySql Website. The current released version recommended is MySQL 4.0 however the 3.23.57 MySql version is the most stable I have found.  The download will be a zip archive containing everything you need to install and run the server. Once you have extracted the MySQL software you are ready to start the server and start configuring the server for use. 

Be sure to check out the MySQL Manual in the Docs Directory of your installation. Carefully read the section nf security and installation to insure you have a secure installation running on your machine.

2.5.2 Configuration

After you have installed the MySql database server you need to do the initial startup.  After the initial startup, the database will run as a service and will be initialized every time you login to your computer.  You have the option to set up MySql to start when you want it to, however it becomes a hassle if your using often. Because MySql contains a lot of optional things to run , I advise following the instructions in the manual.  If you installed MySQL on your C: drive, the manual can be accessed at  C:\mysql\Docs\manual.html.  Please refer to this manual for setting up MySQL on your system.

2.6 Development Environment Setup

The scope of this section is to help set up your Eclipse development environment and gain access to CVS Repositories.  Additionally, some recommendations are made to make sharing code and developing software as painless and as trouble free as possible.  

2.6.1 Connecting to the CVS Repository from Eclipse

Connecting to the CVS Repository on a CVS server is quite easy in Eclipse because of the CVS Plug-in. Follow the procedure below to gain access.

· Select the Java Perspective from the Navigator Short Cut Bar then select Windows(Open Perspective(CVS Repository Browsing. 

· In the CVS Reporitories Window, Right Click to bring up the CVS Popup Menu and Select the New menu item to display the Add CVS Repository window.

· As shown in the dialog below, you need to specify the host, repository path, username,  and password.

· You can add as many repositories as you want to the CVS Repositories Browser.


[image: image2]
Figure 2 - CVS Repository Setup
· After specifying the information, select the Finish button.

· You are returned to the CVS Repository View where you can expand the repositories HEAD to see the projects currently in the repository. 

· I have put some examples in the CVS Repository below to show the basic look of the browser and to demonstrate the use of the retrieving CVS repository view.

[image: image3]
Figure 3 - WDT Repository Location in Eclipse
· To check out a project I select the CVS project, right click, and select the “Checkout As Project menu item from the popup menu.

· Eclipse will checkout all files from the project, parse the project and if possible determine its structure.


[image: image4]
Figure 4 - CVS Progress Information Dialog

· Once the code has been retrieved and Eclipse creates the project you will be returned to the Resource View.  If you open the Java Perspective then you see the project in the Package Explorer, which is shown below. (Select Windows(Open Perspective(Java to open the Java Perspective).


[image: image5]
Figure 5 - Package Explorer View of Opened Project

· Now you are ready to work with the project.

2.7 Struts Model-View-Controller (MVC) Framework

The Struts Framework is a Model View Controller frameowrk used throughtout the development community. It is only one implementation of the Model View Conytroller paradigm, but it is the most popular one I have heard about personally.  Because it’s easy to learn and use it’s a great teaching tool for showing you how to develop web applications. 

2.7.1 Acquiring

The latest release of the Jakarta Struts Open Source MVC Framework is Struts1.1 and was released in June of 2003.  It is very stable and almost everyone uses this version of Struts for development.  To download the latest Struts version connect to http://www.apache.org/dist/jakarta/struts/binaries/.  For Windows use the jakarta-struts-1.1.zip archive and extract it to a directory on your local system.  You may also want to have the source for use in the IDE for debugging purposes and to generate the associated Javadoc information.  Download the source archive for Struts at jakarta-struts-1.1-src.zip.

Included in the binary archive are several webapps that you can deploy straight to your Tomcat webapps directory.  One useful web application is the Struts Documentation web application that contains all the Struts website info, How To’s, and developer guides.
2.7.2 Installing

There is nothing to install!  Outside of the normal web application development all you have to do is add the Struts jar files in the Struts WEB-INF/lib directory and to the project classpath for Eclipse compiling and debugging.  I generally extract the source and binary zip archives to my hard disk.  The binary has all the webapp samples I can use to start basic Struts Applications.  I generate the Javadoc for Struts from the source files and link the source and Javadoc files to the Struts jar file for use with the Help and Integrating Debugging features.

2.7.2.1 Enhancing Eclipse with Struts Help and Debugging Information

Several features in Eclipse are really awesome and one of these is the way you can get immediate help while coding/debugging for third party libraries/API’s.  In the example below I have configured Eclipse to use the Javadoc generated from the Struts source archive. Most third party API’s come with the docs in an API with the binary distribution.


[image: image6]
The following procedure can be used to generate the Javadoc for Struts 1.1 and for having the source for debugging purposes.

Extract the files contained in the source zip archive to a directory on your system.  Create a new Java Project and point the directory to the src directory.  (In the example below I extracted all the files from the Source Archive to c:\jakarta-struts-1.1-src. I have unchecked the Use Default checkbox and selected the directory using the browse button). 
I can now select the finish button to finish creating the project.


[image: image7]
Now you may find a whole lot of errors in the code which can be resolved by adding the servlet.jar file from the Tomcat Library, the Struts jar files from the binary Struts distribution (you should not add the reference struts.jar file) and an XML Parser implementation to the project classpath.

2.7.3 Using Struts in Eclipse

The best way to educate you in the use of struts in the Eclipse is by refering you to a very, very good step-by-step “How To” located at the Apache Jakarta Struts home page site at http://jakarta.apache.org/struts/faqs/Eclipse.html.

This “How To” takes you step-by-step through setting up Eclipse to use the Struts Framework.  It uses the Struts Example to show you how to import a Struts application in Eclipse, compile, deploy, and run the Struts application including creating the Ant build.xml script to build and deploy the Struts Application to Tomcat.  This example is perfect for a beginning tutorial for Eclipse and for Struts.

2.7.4 Additional Struts Resources

Below are some additional Struts resources which I have personally found useful for learning and using Struts for developing quality highly reliable web applications.

JavaPro Articles I found Useful

· Struts: A Solid Application Framework - JavaPro, April 2002 by Tim Holloway 

· Strut Your Stuff - JavaPro April 2002 by Peter Vahol
· Putting a New Face on Web Interfaces  April, 2003 by Peter Vahol
· Your First Struts Application - JavaPro 2002 by Budi Kernaiwan
3 Additional Eclipse Resources

The following are some good general purpose respources for Eclipse

· eclipse.org - http://www.eclipse.org
· Eclipse Plug-Ins - http://Eclipse-plugins.2y.net/Eclipse/index.jsp
· Your First Eclipse Plug-in - http://www.eclipse.org/articles/Your%20First%20Plug-in.html
· Eclipse Workbench - http://www.Eclipse-workbench.com/jsp/plugins.jsp
This documentation is proprietary and is protected by U.S. and international copyright laws and trade secret laws.  Copyright © 1997-2003 (unpublished) DSSI Inc., an Arizona corporation.  All rights reserved.  No part of this documentation may be reproduced, copied, adapted, modified, distributed, transferred, translated, disclosed, displayed or otherwise used by anyone in any form or by any means without the express written authorization of DSSI Inc.
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