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Project Question
What Open Source Enterprise Service Bus tools are currently available in the Information Technology Industry, which ones are easier to use, and which ones offer the best performance?
Project Description

This project was to enable my work team at XYZ Company (fictitious name for anonymity) as to select an open source Enterprise Service Bus solution that is easy to use, maintain, and integrate with our legacy and new applications. This project especially scrutinized the difficulty levels associated with the installation of the open source ESB solution, the level of effort required to enable the transformation of data between ESBs and legacy applications, and the amount of documentation available to developers and administrators. The Open Source ESBs examined in this project are: Mule, Fuse, ServiceMix, ChainBuilder, Celtix, OpenESB, Synapse, and WS02 as identified in Table 1. Commercial ESB solutions were part of the evaluation.
Table 1. ESB Vendors, Products, analyzed.

	Vendor
	ESB Application

	WS02
	WS02

	Mule
	Mule

	Apache
	Synapse

	Apache
	ServiceMix

	Iona
	Fuse

	Bostech
	ChainBuilder

	ObjectWeb
	Celtix

	CollabNet
	OpenESB – Glassfish


Project Findings

The most important finding is that our team is best off using the Mule Enterprise Service Bus.  Mule offers both community and enterprise additions, has the greatest number of out of the box transport mechanisms, and has the most through documentation of any of the open source ESB products available.  The apache family of ESB products, Synapse, WS02, and ServiceMix, are also good ESB products, but sometimes the documentation is hard to follow, and they don’t offer many transports that legacy applications use.  WS02 does not offer near the transports that Mule has, but if you need an out of the box solution to let a non-programmer integrate applications and a web page that that gives you timing and traffic analysis, then WS02 may be the right ESB.  My ratings of each of the ESBs analyzed is in the table below with  being the worst and  being the best rating:
Table 2. ESB Ratings.

	ESB Application
	Installation
	Documentation
	Transports

	WS02
	
	
	

	Mule
	
	
	

	Synapse
	
	
	

	ServiceMix
	
	
	

	Fuse
	
	
	

	ChainBuilder
	
	
	

	Celtix
	
	
	

	OpenESB – Glassfish
	
	
	


Project Rationale

An Enterprise Service Bus (ESB) supports dynamic and agile service integration in distributed diverse environments. An ESB is responsible for routing messages between services and provides data transformation, reliable routing, and management services. Currently there are several commercial companies and open source organizations offering ESBs.  

With all the offerings available, projects on a tight budget may have a hard time finding one that meets their needs, write something home-grown that meets their current needs, or just select an ESB, because someone on the team heard about it before, and then they suddenly are dubbed the ESB expert.
I selected this project because I have been dealing with this paradigm recently. My current project needs to route data between multiple systems, and rather than use an open-source or commercial ESB, sometime before I joined the project, the team decided to write a home-grown routing system, because an ESB would be a centralized single point of failure.  
Personal/Professional Expectations

After writing a custom, fully-connected mechanism to route messages via UDP or TCP in Java, C#, and C++, my goal in doing this project was to prevent others from going down the same road in the future and present a real workable solution to convince others on my project that there are dependable Open Source tools to use that can meet stringent performance requirements. My findings have been submitted to my project lead.
Project Objectives
The analysis of open source ESBs in this project is useful for any project needing to pass data between legacy systems without writing custom code, or transform the data from one format to another to be useful in a different system. The primary objective of this project was to analyze different ESBs for ease of use, including the different protocols available to route data. A secondary objective was to, write a transform for each of the selected ESBs to transform the same initial data object to a different format, and then analyze key performance parameters such as time to route data, time to transform the message, and the %of CPU and RAM utilization. For some of the ESBs listed, this was easier said than done, some of the open source ESBs I investigated were impossible to fully analyze, which will be covered in detail later.
Research

There are several sources of information on individual products, and a couple sources that do some minimal comparisons, but nothing that would justify the selection of one ESB product over another for any particular type of project. 
According to Mcallister (2005), “With Java application servers rapidly becoming a commodity item, it's no surprise that we're now beginning to see open source implementations of other elements of the enterprise middleware stack. In particular, a number of surprisingly mature ESB (enterprise service bus) implementations have been announced in recent months.”  

Yin, et al. (2009) states, “Web service technologies are becoming increasingly popular for building and integrating distributed enterprise applications. However, serious challenges remain in reconciling the contrasting requirements of continual application evolution versus mission-critical performance and dependability. Specifically, the enterprise service bus (ESB) framework supports dynamic and agile service integration in distributed heterogeneous environments. Similar to a PC’s hardware bus, an ESB routes messages among services and provides functions such as data format transforming, reliable message routing, and service management. However, middleware tools such as ESB require application programmers to guarantee end-to-end application dependability. In practice, many companies and open source organizations have delivered ESB products. Such products have focused on service integration, service routing, message transformation and orchestration, and other software engineering techniques for application evolution.” 

Open Source SOA Requires Expertise (2008), urges companies to “take a closer look at specific features to see if particular open source product will be an asset or obstacle,” before selecting an ESB to use. They also caution that ESBs provide straight forward results, but only if the users have the expertise necessary to use them.  Requiring specific expertise to use an ESB also means the team that selects an ESB must understand them as well.  The goal of my project is to gather enough data to make it easy to do the basic information routing in each ESB, and gather metrics that would enable a team without in depth ESB expertise to make a recommendation, and move forward with a successful implementation. 

Procedures
The first step in using any open source ESB is to go download the products and install them.  Make sure you have at least the JAVA 1.5 JDK before you start.  The following were tested using JDK 1.6.
The software for each ESB can be found at the following URL:
	ESB Application
	Download URL

	WS02
	http://wso2.org/downloads/esb

	Mule
	http://www.mulesource.org/display/MULE/Download+Mule+CE

	Synapse
	http://synapse.apache.org/download.html

	ServiceMix
	http://servicemix.apache.org/download.html

	Fuse
	http://fusesource.com/downloads/

	ChainBuilder
	http://www.chainforge.net/download/

	Celtix
	http://forge.ow2.org/project/showfiles.php?group_id=192

	OpenESB – Glassfish
	https://open-esb.dev.java.net/Downloads.html


The next section in this report will cover the installation of the open source ESBs analyzed.  For clarity, all installations were done on Windows platforms, and tested on both Windows XP and Windows Vista Professional.  

WS02 Installation
1. Extract the zip archive to the desired installation location (e.g. C:\ WSO2).
2. Set the JAVA_HOME environment variable to Java installation location.
3. Add %JAVA_HOME%\bin to the PATH environment variable.
4. Double click the wso2server.bat in the WS02\bin directory. 
5. Check the WSO2 ESB instance using the URL https://localhost:9443/carbon the WSO2 ESB Management Console should appear.
6. Login as "admin" using the default password "admin".
7. WS02 is now available, but if you want to add it as a windows service, you can always double click install.bat in the WS02\bin directory.
Mule Installation

1. Set the JAVA_HOME environment variable to Java installation location. 

2. Set the MULE_HOME environment variable and set it to the location Mule will be installed (e.g. C:\Mule).  It is important to note here that Mule requires that no spaces in the MULE_HOME path, so don’t try to put it under C:\Program Files.

3. Add %JAVA_HOME% and %MULE_HOME% to the PATH environment variable.
4. Open a command prompt in the directory where the mule installation jar was downloaded and type: java -jar mule-enterprise-standalone-installer-<version>.jar

5. Use the defaults options in the installer, unless you need the extra options. During installation specify the installation directory, used for the MULE_HOME environment variable. 

Synapse Installation

1. Unzip the downloaded binary archive.

2. A directory named synapse with the release number will be created in the selected parent directory, containing all the files required for Synapse. 

3. Set the JAVA_HOME environment variable to Java installation location.

4. Set the SYNAPSE_HOME environment variable and set it to the location that Synapse was unzipped to.

5. Add %JAVA_HOME% and %SYNAPSE_HOME% to the PATH environment variable.

Service Mix Installation

1. Unzip the downloaded binary archive.

2. A directory named synapse with the release number will be created in the selected parent directory, containing all the files required for Service Mix. 

3. Set the JAVA_HOME environment variable to Java installation location.

4. Set the SERVICEMIX_HOME environment variable and set it to the location that Synapse was unzipped to.

5. Add %JAVA_HOME% and % SERVICEMIX_HOME % to the PATH environment variable.

Fuse Installation

1. Set the JAVA_HOME environment variable to Java installation location.

2. Double click on the fuse-esb-4.1.0.0-windows.exe icon follow the instructions in the installer making sure to accept the license agreement, and set the installation directory (e.g. C:\progress\fuse-esb-4.1.0.0)

ChainBuilder Installation

It is important to note here that ChainBuilder would not install on any of the 3 PCs I tested on.  Each time, the installation manager would report that JAVA 1.5 was not installed, regardless of whether I was using JAVA 1.5 or 1.6.  For this reason ChainBuilder could not be fairly evaluated.  Given this issue, I cannot recommend it for use on my project or other projects.  The steps below should be the steps to install ChainBuilder, but again I could not test them.

1. Set the JAVA_HOME environment variable to Java 1.5 JDK installation location.

2. Add %JAVA_HOME%/bin to the PATH environment variable.

3. Unzip and double click the install executable cbesb-n.n_xxxxxx_install.exe

4. Accept the installer defaults.

5. Reboot.
Celtix Installation

It is important to note here that Celtix would also not install on any of the 3 PCs I tested on.  For this reason Celtix could not be fairly evaluated.  Given this issue, I cannot recommend it for use on my project or other projects.  The steps below should be the steps to install Celtix, but again I could not test them.

1. Set the JAVA_HOME environment variable to Java 1.5 JDK installation location.

2. Download and unzip Apache Ant 1.6.5, set the ANT_HOME environment variable to its location.
3. Add %JAVA_HOME%/bin and %ANT_HOME%/bin to the PATH environment variable.

4. Create an installation directory, (e.g. C:\Celtix) and move the downloaded file to this location. 

5. Open a command prompt in the Celtix installation directory and type java -jar <path_to_Celtix_binary_distribution_file>
OpenESB – Glassfish Installation

1. Unzip the downloaded install package for the Glassfish installer and double click on installer_file.exe 

2. Follow the defaults for installation making sure to accept the license agreement. Verify or modify the location for the NetBeans IDE and Glassfish 

Comparison of Installations and Issues Found

Most of the installations were fairly straight forward, with the exception of ChainBuilder and Celtix.  Neither of these ESBs would install on any of the three machines I attempted to test them on.  I tried multiple JDK versions, and Windows Vista and Windows XP operating systems.  For this reason I was unable to perform an analysis of them and cannot recommend them for use on my project.  

Data Routing in ESBs
Data Routing is probably the most fundamental function of an ESB.  This is what makes them a key infrastructure component in many corporate intranets.  Routing data between legacy applications over a variety of transport mechanisms eases the integration process and allows data to flow between systems that wouldn’t ordinarily share data.  Message Routers control how message flows through the system, the following section explores message routing in each of the open source ESB applications investigated.

WS02 Data Routing

To route data in WS02, you’ll need to log into the Management Console.  Routing is performed through Mediation, but first, you’ll need to configure your endpoints for your source and destinations.  After configuring the endpoints, then go on and configure a mediator.  

1. Navigate to the Mediation Sequences page, select Add Sequence.

2. In the Sequence Name text box, enter a sequence name. 

3. Select Add Child.

4. Select Core.

5. Select Send.

6. Scroll Down to the Send Mediator section and select Anonymous.

7. Select Add.

8. Select Address Endpoint.
9. In the Add Endpoint list, select the endpoint you want to add. 
a. Address Endpoint - Defines the direct URL of the service (This is the example we will use)
b. WSDL Endpoint - Defines the WSDL
c. Service and Port Fail-over Endpoint - Defines the endpoints that the service will try to connect to in case of a failure

d. Load-Balance Group - Defines groups of endpoints for replicated services.

10. In the Add Endpoint list, click Address Endpoint. 

11. In the text box next to Name, enter a unique name for this endpoint

12. In the text box next to Address, enter the URL of the endpoint (e.g. http://localhost:9000/services/SimpleStockQuoteService or udp://127.0.0.1:5050)

13. From the combo box, next to Format select the endpoint information for the Address Endpoint Format Types available are:
a. Leave As-Is: No transformation is done to the outgoing message. (We’ll select Leave As-Is for now)
b. SOAP 1.1: Transforming message to SOAP 1.1 

c. SOAP 1.2: Transforming message to SOAP 1.2 

d. Plain Old XML (POX) - Transforming to plain old XML format 

e. Representational State Transfer (REST/GET) - Transforming to HTTP Get Request 
14. From the combo box, next to Optimize: Optimization for the message which transfers binary data. The available values are: 
a. Leave As-Is: No special Optimization. Keep the original message 
b. SwA: Optimized as a SwA (SOAP with Attachment) message. 
c. MTOM: Optimized as a Message Transmission Optimization Mechanism)

15. The other details can be left empty for now, but may be the QoS, and loading configurations will be useful for advanced projects.

16. Select Save. 
17. Select Apply.
Mule Data Routing

Mule has many options for routing data, it also has more transports available than any other open source ESB analyzed in this project.  There are several inbound and outbound routers to choose from for the sake of this project I am just describing the no routing version of the inbound router and the pass-through outbound router.
1. We’ll use JMS and SMTP for routing data with mule, so if you don’t have a JMS application download and install ActiveMQ from Apache, and create a queue for my first mule router.

2. Create a text file mule-config.xml
3. Type or copy the following:

<?xml version="1.0" encoding="UTF-8"?>

<mule xmlns="http://www.mulesource.org/schema/mule/core/2.2"

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

xmlns:spring="http://www.springframework.org/schema/beans"

xmlns:jms="http://www.mulesource.org/schema/mule/jms/2.2"

xsi:schemaLocation="http://www.springframework.org/schema/beans http://www.springframework.org/schema/beans/spring-beans-2.2.xsd

http://www.mulesource.org/schema/mule/core/2.2

http://www.mulesource.org/schema/mule/core/2.2/mule.xsd

http://www.mulesource.org/schema/mule/jms/2.2 http://www.mulesource.org/schema/mule/jms/2.2/mule-jms.xsd">

  <model name="mule-router">

    <service name="sample-service">      

<inbound>

        <jms:inbound-endpoint queue ="myfirstmulerouter"/>

</inbound>

<outbound>

  <pass-through-router>

    <smtp:outbound-endpoint to="esther.johnson@2jventures.com"/>

  </pass-through-router>

</outbound>

    </service>

  </model>

</mule>

4. At a windows command prompt type:  %MULE_HOME%/bin/mule.bat – config <path_to>\mule.config.xml

5. Now publish a message to your JMS queue and it will e-mailed to the address in the SMTP outbound endpoint.

Synapse Data Routing
1. Navigate to %SYNAPSE_HOME%/resources/repository/conf and edit sysapse.xml add the following:
<transportReceiver name="jms" class="org.apache.synapse.transport.jms.JMSListener">

        <parameter name="myTopicConnectionFactory" locked="false">

                <parameter name="java.naming.factory.initial" locked="false">org.apache.activemq.jndi.ActiveMQInitialContextFactory</parameter>

                <parameter name="java.naming.provider.url" locked="false">tcp://localhost:61616</parameter>

                <parameter name="transport.jms.ConnectionFactoryJNDIName" locked="false">TopicConnectionFactory</parameter>

        </parameter>

        <parameter name="myQueueConnectionFactory" locked="false">

                <parameter name="java.naming.factory.initial" locked="false">org.apache.activemq.jndi.ActiveMQInitialContextFactory</parameter>

                <parameter name="java.naming.provider.url" locked="false">tcp://localhost:61616</parameter>

                <parameter name="transport.jms.ConnectionFactoryJNDIName" locked="false">QueueConnectionFactory</parameter>

        </parameter>

        <parameter name="default" locked="false">

                <parameter name="java.naming.factory.initial" locked="false">org.apache.activemq.jndi.ActiveMQInitialContextFactory</parameter>

                <parameter name="java.naming.provider.url" locked="false">tcp://localhost:61616</parameter>

                <parameter name="transport.jms.ConnectionFactoryJNDIName" locked="false">QueueConnectionFactory</parameter>

        </parameter>

    </transportReceiver>

<transportSender name="mailto" class="org.apache.synapse.transport.mail.MailTransportSender">

        <parameter name="mail.smtp.host">smtp.yahoo.com</parameter>

        <parameter name="mail.smtp.port">587</parameter>

        <parameter name="mail.smtp.starttls.enable">true</parameter>

        <parameter name="mail.smtp.auth">true</parameter>

        <parameter name="mail.smtp.user">user.name</parameter>

        <parameter name="mail.smtp.from">administrator @2jventures.com</parameter>

    </transportSender>

2. Edit the axis2.xml configuration file and uncomment the jms section
3. Open a command prompt and navigate to %SYNAPSE_HOME%/bin and type synapse.bat

Service Mix Data Routing
1. Open a command prompt and navigate to %SERVICEMIX_HOME%\conf and edit servicemix.xml as follows:

<?xml version="1.0" encoding="UTF-8"?>

<beans xmlns:sm="http://servicemix.apache.org/config/1.0"


xmlns:file="http://servicemix.apache.org/file/1.0"



<bean id="jndi"



class="org.apache.xbean.spring.jndi.SpringInitialContextFactory"



factory-method="makeInitialContext" singleton="true" />



<sm:container id="jbi" useMBeanServer="true"



createMBeanServer="true">



<sm:endpoints>




<file:poller service="esb:poller" endpoint="pollerEndpoint"





targetService="esb:sender" file="file:inbox" />




<file:sender service="esb:sender" endpoint="senderEndpoint" directory="file:outbox">





<file:marshaler>






<sm:defaultFileMarshaler>

  





<sm:fileName>








<bean class="org.apache.servicemix.expression.ConstantExpression">









<constructor-arg value="output.xml"/>








</bean>







</sm:fileName>






</sm:defaultFileMarshaler>





</file:marshaler>




</file:sender>



</sm:endpoints>


</sm:container>

</beans>
2. At a command prompt %SERVICEMIX_HOME%\bin\servicemix.bat servicemix\servicemix.xml
Fuse Data Routing

Fuse uses Service Mix under the hood, so you can use the same servicmix.xml file created in the service mix section to test Fuse.  
1. Copy the servicemix.xml file to %FUSE_HOME%\resoruces\conf
2. At a command prompt type %FUSE_HOME%\bin\servicemix.bat

ChainBuilder Data Routing

Since I was unable to install ChainBuilder, I was unable to perform and data routing.  
Celtix Data Routing

Since I was unable to install chainbuilder, I was unable to perform and data routing.
OpenESB – Glassfish Data Routing

1. Open NetBeans and create a new EJB project for the Routing service 

2. Import the helloworld sample XSDs that come with the OpenESB install package 

3. Select Create new Webservice from WSDL

4. Modify the EJB Routing code

5. Generate a Web service Client using the helloworld WSDL. 

6. Drag and drop this Web service into the Routing code 

7. Modify the routing code to use the same parameter from the Routing request as the HelloWorld request making sure to use the same return values

8. Create a new Composite Application project 

9. Drag and drop both EJB projects into the Composite Application project. 

10. Build the and Deploy the project

Comparison of Data Routing and Issues Found

By far, Mule is light years beyond any of the ESBs in data routing capabilities, with the most transports and options for sending and receiving data, its only drawback is you have to understand XML and the mule.config in order to set up the routing.  WS02 has the advantage in being a tool that doesn’t require a programmer or a knowledge of XML, but it can be cumbersome and isn’t very intuitive out of the box, be prepared to read the instructions!!!  Synapse and Service mix fall a step behind WS02, mainly because WS02 is built on top of them, and you do have to understand their XML configurations in order to route data, and they offer the same minimal set of transport options.  If you’re mainly concerned with business logic then OpenESB/Glassfish is easy to use and is integrated in the NetBeans IDE, so configuration is fairly intuitive, but it is focused on business processes, not application integration.
WS02 Data Transformation

To use the data services in WS02, you’ll need to log into the Management Console.  

1. Navigate to the WSO2 Data Service page. 

2. Select Add to add a new data service.

3. In the Data Service Name text box enter a unique name.

4. In the Description text box, enter a description for.

5. In the Data Source Type combo box, select RDBMS
6. Select the add button 

7. Select data base type from the combo box 
8. Enter a unique id in the Data service connection id text box

9. Enter the JDBC url  "jdbc:mysql://[machine-name/ip]:[port]/[database-name]". 
10. Enter the database administrator user name and password .
11. Select Test Connection to test connectivity to the database.

12. Select OK.

13. Select Next.

14. Select New Query

15. Enter the following information :

a. Query ID

b. Data Source 
c. SQL Statement

d. Grouped by element 
e. Row name 
16. Select Add New Output Mapping 
17. Select the Element Mapping type,
18. Enter a name in the output field name text box

19. Enter the database column name in the SQL Column name textbox.

20. Select OK. 

21. Select Next.

22. Select the Add New Operation button and enter an operation name. 
23. Select a query.
24. Select OK.

25. Select Finish.
26. Navigate to the Service Management page 
27. Select Generate Client.
28. Select false for unpack class.
29. Create a new Java Project in Eclipse.
30. Add jars from %WS02_HOME\DataServices\repository\lib to the class path
31. Add the generated client jar to the class path

32. Create a new class and write the code to invoke the data service, example code is shown below:
import org.wso2.wsas.client.SQL_Trim_MyStub;

public class myDataService {

    public static void main(String[] args) throws Exception{

        MyDataServiceStub myStub = new MyDataServiceStub();

MyDataServiceStub.SampleOperation myRequest =  new MyDataServiceStub.SampleOperation();

       try
{

        
MyDataServiceStub.BaseElementE myResponse = myStub.SampleOperation(myRequest);

System.out.println(myResponse.getBaseElement().getElement()[1].getName());

System.out.println(myResponse.getBaseElement().getElement()[1].getMarks());




 System.out.println(myResponse.getBaseElement().getElement()[1].getStatus());

} 
       catch (Exception e) 
{

        e.printStackTrace();
       }

    }

}

Mule Data Transformation
1. Create a text file mule-config.xml

2. Type or copy the following:

<mule xmlns="http://www.mulesource.org/schema/mule/core/2.2"

       xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

       xmlns:spring="http://www.springframework.org/schema/beans"

       xmlns:http="http://www.mulesource.org/schema/mule/http/2.2"

       xmlns:vm="http://www.mulesource.org/schema/mule/vm/2.2"

       xmlns:stdio="http://www.mulesource.org/schema/mule/stdio/2.2"

       xsi:schemaLocation="http://www.springframework.org/schema/beans             

       http://www.springframework.org/schema/beans/spring-beans-2.5.xsd

       http://www.mulesource.org/schema/mule/core/2.2 
       http://www.mulesource.org/schema/mule/core/2.2/mule.xsd

       http://www.mulesource.org/schema/mule/http/2.2 
              http://www.mulesource.org/schema/mule/http/2.2/mule-http.xsd

       http://www.mulesource.org/schema/mule/vm/2.2             

       http://www.mulesource.org/schema/mule/vm/2.2/mule-vm.xsd

  http://www.mulesource.org/schema/mule/stdio/2.2                     

  http://www.mulesource.org/schema/mule/stdio/2.2/mule-stdio.xsd">

<stdio:connector name="getZipCode"

           promptMessage="Enter a zip code"/>

    <custom-transformer name ="myList"

         class="org.mule.module.scripting.transformer.ScriptTransformer">

       <spring:property name="scriptEngineName" value="groovy"/>

       <spring:property name="scriptFile" value="tokenizer.groovy"/>

    </custom-transformer>

    <custom-transformer name ="myArray"

         class="transformCollection">

    </custom-transformer>

<model name="mule-transformer">

   <service name="zip-Weather-service">      


<inbound>

            <stdio:inbound-endpoint system="IN">

                <transformer ref="myList"/>

                <transformer ref="myArray"/>

            </stdio:inbound-endpoint>

        </inbound>

        <outbound>

            <chaining-router>

                <outbound-endpoint address="wsdl-cxf:http://www.webservicex.net/usweather.asmx?wsdl;method=GetWeatherReport"/>

                <vm:outbound-endpoint path="weather.report"/>

            </chaining-router>

       </outbound>

    </service>

  </model>

</mule>
3. Write the java class to do the data transformations, an example is below:
import java.util.Collection;

import org.mule.api.transformer.TransformerException;

import org.mule.transformer.AbstractTransformer;

public class TransformCollection extends AbstractTransformer {


protected Object doTransform(Object obj, String string) throws TransformerException {



System.out.println("Object:" + src);



if (obj instanceof Collection) {




Collection collection = (Collection) obj;




return collection.toArray();



} else {




throw new TransformerException(this, new javax.xml.transform.TransformerException(






"Type not supported."));



}


}

}

6. At a windows command prompt type:  %MULE_HOME%/bin/mule.bat – config %MULE_HOME%\conf\mule.config.xml

Synapse Data Transformation

There are several ways to transform data using synapse, you can use Ruby, Groovy, Javascript, or the Bean Scripting Framework.  
1. Navigate to %SYNAPSE_HOME%/resources/repository/conf and edit sysapse.xml add the following:

<definitions xmlns="http://ws.apache.org/ns/synapse">

    <sequence name="fault">

        <makefault>

            <code value="tns:Receiver" xmlns:tns="http://www.w3.org/2003/05/soap-envelope"/>

            <reason value="Mediation failed."/>

        </makefault>

        <send/>

    </sequence>

    <sequence name="main" onError="fault">

        <in>

            <send>

                <endpoint name="weather">

                    <address uri=" http://www.webservicex.net/usweather.asmx"/>

                </endpoint>

            </send>

        </in>

        <out>

            <script name="weatherService">

                <property name="zipCode" value="77039"/>

            </script>

            <send/>

        </out>

    </sequence>

</definitions>
2. Add a script to the %SYNAPSE_HOME%\resources\script
<script language="js">
<![CDATA[var symbol =mc.getPayloadXML()..*::Code.toString();

mc.setPayloadXML(<m:getWeatherReport xmlns:m="http://www.webservicex.net/usweather.asmx?wsdl">

<m:request> <m:zip>{zip}</m:zip></m:request></m:getWeatherReport>);]]>
</script>
3. At a command prompt %SERVICEMIX_HOME%\bin\servicemix.bat servicemix\servicemix.xml

Service Mix Data Transformation
1. Open a command prompt and navigate to %SERVICEMIX_HOME%\conf and edit servicemix.xml as follows:
<?xml version="1.0" encoding="UTF-8"?>

<beans xmlns:jms="http://servicemix.apache.org/jms/1.0"

       xmlns:esb=" http://www.webservicex.net/usweather.asmx">

  <jms:consumer service="esb:weatherConsumer"

       endpoint="weatherEndpoint"

       targetService="esb:wxTransformer"

       destinationName="transformation.in"

       replyDestinationName="transformation.out"

       connectionFactory="#connectionFactory"

       marshaler="#marshaler"/>

  <bean id="marshaler" class="org.apache.servicemix.jms.endpoints.DefaultConsumerMarshaler"> 

  
<property name="mep" value="http://www.w3.org/2004/08/wsdl/in-out" /> 

  </bean>

  <bean id="connectionFactory" class="org.apache.activemq.ActiveMQConnectionFactory">

    <property name="brokerURL" value="tcp://localhost:61616" />

  </bean>
< xmlns:http="http://servicemix.apache.org/http/1.0"


   xmlns:wws="http://www.webservicex.net">

    <http:endpoint service="wws:GlobalWeather"

            
    endpoint="wsEndpoint"

            
    role="provider" 

            
    locationURI=" http://www.webservicex.net/usweather.asmx"

            
    soap="true"

            
    soapVersion="1.1"

            
    soapAction=" http://www.webservicex.net/GetWeatherReport"/>

</beans>
2. Modify the EIP service unit to do the routing and transformation

<?xml version="1.0" encoding="UTF-8"?>

<beans xmlns:eip="http://servicemix.apache.org/eip/1.0"

       xmlns:esb=" http://www.webservicex.net/usweather.asmx"

       xmlns:wws=" http://www.webservicex.net/usweather.asmx">


<eip:static-routing-slip service="esb:wxTransformer" endpoint="endpoint">



<eip:targets>

    

<eip:exchange-target service="wws:WeatherReport" />

    

<eip:exchange-target service="esb:transformWeather" />

  

</eip:targets>


</eip:static-routing-slip>

</beans>
3. Implement a data converter via a camel component for example:
import javax.xml.transform.dom.DOMSource;

import org.apache.camel.Exchange;

import org.apache.camel.Message;

import org.apache.camel.Processor;

import org.apache.servicemix.jbi.jaxp.StringSource;

import org.w3c.dom.Node;

public class MyCamelConverter implements Processor {


public void process(Exchange exchange) throws Exception {



DOMSource payload = (DOMSource) exchange.getIn().getBody();



System.out.println("root element " + payload.getNode().getNodeName());



Node resultNode = payload.getNode().getFirstChild();



System.out.println("resultNode " + resultNode.getNodeName());



String weatherContent = resultNode.getTextContent();



System.out.println("weatherContent " + weatherContent);



Message responseMessage = exchange.getOut();



responseMessage.setBody(new StringSource(weatherContent));

    }

}
4. At a command prompt %SERVICEMIX_HOME%\bin\servicemix.bat servicemix\servicemix.xml

Fuse Data Transformation

Fuse uses Service Mix under the hood, so you can use the same files created in the service mix section to test Fuse.  

1. Copy the servicemix.xml file to %FUSE_HOME%\resoruces\conf
2. Copy the code into %FUSE_HOME%\src

3. At a command prompt type %FUSE_HOME%\bin\servicemix.bat

ChainBuilder Data Transformation

Since I was unable to install ChainBuilder, I was unable to perform and data transformations.
Celtix Data Transformation

Since I was unable to install Celtix, I was unable to perform and data transformations.
OpenESB – Glassfish Data Transformation
1. From the IDE's main menu, choose File -> New Project.

2. Under Categories select SOA.

3. Under Projects, select XSLT Module.

4. Select Next.

5. In the Project Name text box, type WeatherXSLTransformation .

6. Accept the default project location.
7. In the Projects window, right-click the WeatherXSLTransformation -> Transformation Files node and choose New -> XML Schema. 

8. In the File Name text box, type WeatherXSLTIncoming. 

9. Select Finish.
10. In the first column of the Schema view, right-click Elements 
11. From the pop-up menu select Add Element.

12. Enter a unique name in the Name text box. 

13. Select the Use Existing Type radio button. 

14. Open the Built-in Types node and select string. 

15. Select OK.
16. In the Projects window, right-click the WeatherXSLTransformation -> Transformation Files node and select New -> XML Schema. 

17. In the File Name text box, type WeatherXSLTOutgoing. 

18. Select Finish.
19. In the first column of the Schema view, right-click Elements then select Add Element.

20. In the Name text box, type weather. 

21. Under Type, select the Use Existing Type radio button. 

22. Expand the Built-in Types node and select string. 

23. Select OK.
24. Select the Save All .In the Projects window, right-click the WeatherXSLTransformation -> Transformation Files node and select New -> WSDL Document. 

25. In the File Name text box, type WeatherXSLTWSDL, 
26. Select Next. 

27. Under Input, in Type column, click the ellipsis (...) button. 
28. Select By File -> WeatherXSLTransformation -> src/WeatherXSLTIncoming.xsd -> Elements -> name.

29. Select OK. 

30. Under Output, in the Element Or Type column, click the ellipsis (...) button. 
31. Select By File -> WeatherXSLTransformation -> src/WeatherXSLTOutgoing.xsd -> Elements -> weather

32. Select OK. 

33. Select Next. 

34. In the Binding Type Field, select SOAP. 

35. Under Binding Subtype, select Document Literal.

36. Select Finish. 
37. In the Projects window, right-click the WeatherXSLTransformation -> Transformation Files node and select New -> WSDL Document. 

38. In the File Name text box, type WeatherXSLTWSDL.

39. Select Next. 

40. Under Input, in the Element column, click the ellipsis (...) button .
41. Select File -> WeatherXSLTransformation -> src/WeatherXSLTIncoming.xsd -> Elements -> name

42. Select OK. 

43. Under Output, in the Type column, click the ellipsis (...) button. 
44. Select By File -> WeatherXSLTransformation -> src/WeatherXSLTOutgoing.xsd -> Elements -> weather

45. Select OK. 

46. Select Next. 

47. In the Binding Type Field, select SOAP. 

48. Under Binding Subtype, select Document Literal.

49. Select Finish. 
50. Select File -> New Project from the main menu. 

51. Select SOA. 

52. Select Composite Application. 
53. Select Next. 

54. In the Project Name text box, type WeatherXSLTCAP. 

55. Accept the default location for the project
56. Select Finish. 

57. Right-click the WeatherXSLTCAP node -> select Add JBI Module. 

58. Select the WeatherXSLTransformation project -> Add Project Jar Files. 

59. In the Projects window, right-click the WeatherXSLTCAP node and select Deploy Project.

60. Select Finish.
61. The Projects window now contains the WeatherXSLTransformation project node.
Comparison of Data Transformation and Issues Found
Transforming messages was definitely the most difficult part of evaluating these ESBs, finding examples was difficult to do for most of the ESBs evaluated.  If you can get a hang of Synapse and Service Mix, the WS02 and Fuse make begin to make sense.  I had the easiest time using Mule to do data transformations, mainly due to the detail in the documentation.  Mule is documented in a way that is easy to follow, and leads it to be easy to integrate and transform data.
WS02 Performance
During my performance experimentation with WS02, I was able to route and perform XLT translations at a rate of 1138 messages per second.
Mule Performance

During my performance experimentation with Mule, I was able to route and perform XLT translations at a rate of 2275 messages per second.
Synapse Performance

During my performance experimentation with Synapse, I was able to route and perform XLT translations at a rate of 112 messages per second.
Service Mix Performance
During my performance experimentation with Service Mix, I was able to route and perform XLT translations at a rate of 167 messages per second.
Fuse Performance

Since Fuse uses service mix, it wasn’t surprising that the performance was slightly worse, I was able to route and perform XLT translations at a rate of 142 messages per second.
ChainBuilder Performance
Since I was unable to install ChainBuilder, I was unable to evaluate its performance.
Celtix Performance

Since I was unable to install Celtix, I was unable to evaluate its performance.
OpenESB – Glassfish Performance
During my performance experimentation with OpenESB, I was able to route and perform XLT translations at a rate of 416 messages per second.
Comparison of Performance 

The following chart illustrates the performance comparison between the open source ESBs analyzed during the course of this project.  This chart clearly illustrates that the best performance was achieved using the Mule Enterprise Service Bus.
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Evaluations

As a direct result of this project, my work team has selected to integrate the Mule Enterprise Service bus into not only my current project, but two other projects as well.  My project lead was very impressed with the benefit that ESBs provide, as well as with the reduction in the level of effort required in integrating the applications.  For the same degree of integration that took a team of six several months to code for the custom solution, myself and one other co-worker were able to achieve two weeks with Mule.  My co-worker was skeptical before she read my findings, and we walked through using ESBs.  She stated, “I can’t believe I didn’t know how to use an ESB sooner, it is hard to believe all the productivity we gained out of a free and open source tool.”
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