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1 Introduction 
This document briefly explores the Encoder aspect of Java CAPS 6/JBI and 
OpenESB. It walks through the process of creation, deployment and execution of a 
simple File-to-File integration solution that reads comma-delimited record from a text 
file, ‘decodes’ then into XML and writes the XML-equivalent records into a file. The 
project is then extended to ‘encode’ XML records back to CSV format on output. 
 
The focus is the practice of using JBI components not the theory of JBI. 
 
This document addresses the integration solution developers, not developers of 
Service Engines or Binding Components.  
 
The project uses JBI components only, that’s why it is just as good for OpenESB 
exploration as it is for Java CAPS 6/JBI exploration. 
 
JBI (Java Business Integration) is not discussed to any great extent. JBI artifact names 
are used in discussion but not elaborated upon. Explanations are provided where 
necessary to foster understanding of the mechanics of developing integration solutions 
using JBI technologies in OpenESB and Java CAPS 6/JBI. 
 
Java CAPS 6 and OpenESB are two of a number of toolkits that implement the JBI 
specification (JSR 208). When I use an expression like “In JBI …” I actually mean 
“In JBI as implemented in Java CAPS 6 and OpenESB …”. The same things may 
well be implemented differently in other JBI toolkits. 
 
Java CAPS 6 “Revenue Release” is used and shown in illustrations. OpenESB can be 
used instead however the appearance of components shown in illustrations may vary 
somewhat.  
 
I use Windows to develop these solutions and make no effort to verify that the 
solutions will run on other platforms.  

2 WSDLs 
Java CAPS 6 and OpenESB use WSDL to define message structures and interactions 
between Binding Components (what in 5.x one would call OTDs and eWays or 
Adapters) and Service Units (what in 5.x one would call Java Collaborations and 
eInsight Business Processes). In 5.x WSDL was used for the same things but, unless 
one wanted to expose an eInsight Business Process as a web service, or consume a 
web service described by a WSDL, WSDL definitions were effectively invisible to 
the developer. This made the 5.x toolkit appear simpler to use, and conversely, made 



OpenESB and Java CAPS 6/JBI appear more complex and appear to require much 
deeper technical knowledge to work with when compared to Java CAPS 5.x.  
 
In JBI WSDL is used to provide definitions of payload message structures that are 
exchanged between components and, in case of Binding Components, to provide the 
means to configure the Binding Component as required by the solution.  

3 Encoding and Decoding 
Java CAPS 6/JBI and OpenESB have a Normalized Message Router as the messaging 
and routing backbone. The term Normalized refers to the fact that messages 
exchanged between Binding Components (BCs) and Service Units (SUs) in Service 
Engines (SEs) are standard/normalized XML messages. Each message consists of a 
“Message Context” and “Message Content”. See JSR-208 site for the JBI 1.0 
Specification for details: 
http://jcp.org/aboutJava/communityprocess/final/jsr208/index.html. Note that from 
the standpoint of a message-based integration solution the message, what the 
messaging solution operates upon, is the “Message Content” in the JBI Normalized 
Message. To restate, messages that JBI components exchange amongst themselves are 
XML messages which encapsulate external messages, the payloads, and also carry 
additional information, message context, of interest to the JBI components 
themselves.  
 
While all messages exchanged between JBI components are XML messages, the 
payloads of the JBI messages are not required to be XML. If you recall Notes 1 and 2 
in this series, what the solutions worked with were text files with arbitrary, non-XML 
content. Even the BPEL process that performed upper case conversion, discussed in 
Note 2, operated on non-XML payload. 
 
This discussion leads to the statement that Java CAPS 6/JBI and OpenESB do not 
have a notion of Object Type Definitions (OTDs) you might have encountered in Java 
CAPS 5.x. There is no way to represent a non-XML structured payload in such a way 
that its components can be accessed in, say, BPE 2.0 process, for mapping and 
manipulation, unless it is converted to an equivalent XML representation. This 
statement, strictly true for OpenESB, has to be qualified for Java CAPS 6. Java CAPS 
6 provides backward compatibility infrastructure that allows non-JBI components to 
be used as part of hybrid solutions. If appropriate, 5.x-style OTDs, eInsight Business 
Processes and Java Collaborations can be used to deal with non-XML structured data 
without conversion to/from XML. 
 
Java CAPS 6/JBI and OpenESB allow Binding Components (BCs) to convert non-
XML structured payload into XML structured payload as the payload is received at 
the BC, so that the logic component, say a BPEL Service unit, has a structured XML 
message to deal with, rather then a bunch of bytes it would have otherwise. 
 
The facility, called the Encoder, is discussed at the Encoder Wiki, http://wiki.open-
esb.java.net/Wiki.jsp?page=Introduction. 
 
To allow the BC to convert non-XML structured message into an equivalent XML 
structured message, or vice versa, an XML Schema, defining the XML version of the 
structure, and Encoder infrastructure are required.  



 
For OpenESB and Java CAPS 6 the following NetBeans plug-ins must be 
downloaded from the OpenESB download site and installed in NetBeans 6.1 IDE: 
 
org-netbeans-modules-encoder-custom-aip.nbm 
org-netbeans-modules-encoder-ui-basic.nbm 
org-netbeans-modules-encoder-ui-tester.nbm 
com-sun-encoder.nbm 
com-sun-encoder-custom.nbm 
 
In addition, encoderlib.jar must be downloaded and installed in the JBI tree of the 
Application Server.  
 
See Encoder Feature Installation Guide at http://wiki.open-
esb.java.net/Wiki.jsp?page=EncoderInstallation and follow the steps relating to the 
latest NetBeans IDE. 
 
Java CAPS 6 already has the encoderlib.jar installed so there is no need to install it. 
The NetBeans plugins, however, must be installed to enable encoder/decoder design-
time functionality. 
 
The NetBeans plugins download site, at the time of this writing, was 
http://download.java.net/jbi/binaries/open-esb-full-install/nbm/latest/ 
 
The JBI Components download site, at the time of this writing, was 
http://download.java.net/jbi/binaries/open-jbi-components/main/nightly/latest/ojc/ 
 
Let’s assume we have the encoder feature installed. Figure 3-1 shows the Server JBI 
tree and points out the components that must be present. 
 

 
Figure 3-1 Encoder shared library installed in the JBI container 
 
Figure 3-2 shows the NetBeans plugins enabling the design time Encoder 
functionality. Note that the list of NetBeans plugins provided above does not include 
the HL7 Encoder, whereas the list in Figure 3-2 does. I installed the HL7 Encoder for 
other reasons. Only the Custom Encoder will be used in the solution developed in this 
Note. 
 



 
Figure 3-2 NetBeans plugins enabling the Encoder design time features 
 
With the preliminaries over, let’s consider the structure of records in the input file. As 
in Note 2, the input file looks like: 
 
1,Rec00001 
2,Rec00002 
3,Rec00003 
4,Rec00004 
5,Rec00005 
6,Rec00006 
7,Rec00007 
8,Rec00008 
9,Rec00009 
10,Rec00010 
 
Here we have two comma-separated fields, one containing a record number and the 
other containing a record description.  
 
Let’s create a Project Group 03File2FileDecode to contain all artefacts. This has been 
done on two previous occasions, in Notes 1 and 2, so the process will not be repeated 
here. 
 
Let’s create a Composite Application, ca03File2FileDecode. This, too, has been done 
in Notes 1 and 2 so the steps will not be repeated. 
 
Let’s create an XML Schema definition that represents a two-node structure. The 
schema is shown in Listing 3-1. Figures 3-3 and 3-4 show the initial steps in creating 
the XML Schema. 
 
<?xml version="1.0" encoding="UTF-8"?> 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
            targetNamespace="http://xml.netbeans.org/schema/xsdRecord" 
            xmlns:tns="http://xml.netbeans.org/schema/xsdRecord" 
            elementFormDefault="qualified"> 
    <xsd:element name="Record" type="tns:RecordType"> 
    </xsd:element> 
        <xsd:complexType name="RecordType"> 
            <xsd:sequence> 
                <xsd:element name="RecordNum" type="xsd:integer"></xsd:element> 
                <xsd:element name="RecordDesc" type="xsd:string"></xsd:element> 
            </xsd:sequence> 
        </xsd:complexType> 



</xsd:schema> 

Figure 3-1 Record XML Schema 
 

 
Figure 3-3  
 

 
Figure 3-4  
 
Switch to Source view and paste the XML Schema from Listing 3-1 in. Figure 3-5 
shows the XML Schema in the XSD Editor. 
 

 
Figure 3-5 XML Schema in the XSD Editor 
 
In order to have the Binding Component decode the comma-separated values into the 
equivalent XML document we must add custom encoding extension data to the XML 



Schema document. Right-click the xml schema document, choose Encoding, choose 
Add Custom Encoding, as shown in Figure 3-6, and click Process in the resulting 
dialog box. 
 

 
Figure 3-6 Adding encoding extension data to the XML Schema 
 
It is now necessary to configure the delimiter levels and delimiter characters, which 
will be used to parse records.  Select the xsd document, switch to Schema tab, select 
the annotation node, right click on the encoding node and choose properties, as 
illustrated in Figure 3-7. 
 

 
Figure 3-7 Accessing delimiter configuration dialogue 
 
Check the “top” checkbox and click at the ellipsis button at the far right of the 
Delimiter List property value field. This is illustrated in Figure 3-8. 
 



 
Figure 3-8 Accessing delimiter specification dialogue 
 
Add 2 delimiter levels, add delimiter to each level and set bytes to “\r\n” for the first 
level and to “,” for the second level as shown in Figure 3-9. 
 

 
Figure 3-9 Configuring delimiter level and the delimiter bytes 
 
To confirm delimiter structure let’s create a sample XML Instance document then use 
the Encoding Tester to test what the delimited structure created fro the sample XML 
document will look like. This will tell us whether our delimiters are specified 
correctly.  
 
There are several steps in the process. First, let’s create an XML Instance document 
form the XML Schema document. Right click on the XSD and choose “Generate 
Sample XML”, as shown in Figure 3-10. 
 



 
Figure 3-10 Asking for a sample XML instance document 
 
For this document accept all defaults in the dialogue box that appears by clicking 
Finish. 
 
Add data to the XML Instance document in the places indicated in Figure 3-11. 
 

 
Figure 3-11 Add data to the XML Instance document 
 
Right click on the xsd document and choose Encoding -> Test …, as shown in Figure 
3-12. 
 



 
Figure 3-12 Invoking Encoding tester 
 
Select the Encode radio button, click the Browse button in the encode section, locate 
the XML Instance document created in previous steps and click Process, as illustrated 
in Figures 3-13 and 3-14. 
 



 
Figure 3-13 Choosing to encode an XML document as per encoding configuration 
 

 
Figure 3-14 Requesting that the encoding test be performed 
 
If you receive a generic error message along the lines of 
“com.sun.encoder.EncoderException” then your delimiters are not right. Have a look 
at the messages.log file in <JCAPS6InstallRoot>\.netbeans\caps\var\log and try to 
figure out what went wrong. Chances are that you don’t have enough delimiter levels 
or that you did not specify delimiter bytes. 
 



In our example the test process produces a text file named xsdRecord.out in the same 
directory as the XSD file. Figure 3-15 highlights the object and shows the content of 
the encoded file. 
 
Our output file, as expected, contains one record that reads “22,Record 22”. See 
Figure 3-15. 
 

 
Figure 3-15 Encoded XML record 
 
If the message produced by the test run looks correct, in terms of delimiters and 
content, then you have the delimiters right. If not, work on the delimiters until the 
message looks correct. 
 
So far we created an XML Schema document that replicates, using XML, the 
structure of our non-XML structured message. Using Encoder features we added 
custom encoding markup and configured delimiters to match the non-XML Message 
we will be dealing with. Using NetBeans facilities we generated a sample XML 
Instance document. Using the Encoder Test feature we encoded the sample XML 
Instance document to see what the encoded, delimited message will look like given 
the XML Instance document and the delimiter specification.  
 
Once the delimiters are right, we can decode a sample of our original data to see what 
kind of XML Instance document we will get.  
 
The file to test must only contain 1 record, otherwise the decode process will fail. 
Let’s make sure we have a copy of the input file with just one record in it. 
 
Let’s choose the Encoding->Test …, as shown in Figure 3-16, choose Decode, to turn 
the CSV records into XML records, locate the sample file and click Process, as shown 
in Figure 3-17. 
 



 
Figure 3-16 Choose Encoding->Test … 
 



 
Figure 3-17 Decoding CSV content into XML content 
 
Decoding process produces an XML Instance document that corresponds to the input 
delimited record. Figure 3-18 shows the result of the decoding process. The XML 
data is all on one line. To ‘pretty-print’ the XML let’s press Alt+Shift+F key sequence 
to invoke the XML Format functionality of NetBeans IDE. Figure 3-19 shows the re-
formatted XML. 
 

 
Figure 3-18 Results of decoding a CSV record 
 

 
Figure 3-19 ‘Pretty printed’ XML message 
 
We are done preparing for on-the-fly transformation of a file containing a bunch of 
comma-separated value records into their XML equivalents. Next section deals with 
developing the Composite Application that will actually go through the 
transformation process. 



4 Multi-record File In to File Out with Decode 
Here is a very simple Java CAPS 6/JBI (as well as OpenESB) project that picks up a 
text file containing multiple ‘records’, converts them from comma-separated values to  
XML and writes the result to another text file. This solution is probably the simplest 
functioning JBI solution, with the fewest components, that one can possibly develop. 
This solution will use two File Binding Components (File BC) and no Service 
Engines at all. There will be no business logic. ‘Records’ will simply be read by one 
File BC and decoded into XML, then written by the other File BC. This will be a 
functional JBI solution. 
 
Since there will be no logic, therefore no Service Engines, all we need is a Composite 
Application to host the two File BCs we need. We already have the Composite 
Application Project, ca03File2FileDecode. 
 
Connecting two File BCs to each other is a little tricky. First we need to create and 
configure a WSDL representing the outbound File BC and load it into the CASA 
editor, then we need to explicitly add a File BC representing the Inbound File to the 
CASA Editor canvas, then we need to connect them and configure the inbound File 
BC. This process is described and illustrated in the following discussion. 
 
Let’s create a WSDL, wsdlOutXMLFile, representing the Outbound File BC, making 
sure to specify the XML Schema document to use for the structured message. Figures 
4-1 through 4-7 illustrate the process. 
 

 
Figure 4-1 Create new WSDL Document, Step 1 
 



 
Figure 4-2 Naming the WSDL and triggering the import of the XML Schema 
 

 
Figure 4-3 Choosing the XML Schema to import 
 

 
Figure 4-4 Naming the operation and message part, choosing Operation Type and initiating 
selection of XML Schema 
 



 
Figure 4-5 Choosing XML Schema Element  
 

 
Figure 4-6 Message type is chosen 
 

 
Figure 4-7 Choosing binding type 
 
Once the WSDL is created we need to configure the location to which the file is to be 
written, the name of the file to be written and properties of the file which will make it 
contain multiple records. Let’s configure the location. The Service -> 



wsdlOutXMLFileService -> wsdlOutXMLFilePort -> file:address -> fileDirectory 
property value will contain the directory name/path. In our case this is 
C:\Temp\JC6JBI as shown in Figure 4-8. 
 

 
Figure 4-8 Configure outbound file location 
 
The name to give to the outbound file and file characteristics are configured through 
the Bindings -> wsdlOutXMLFileBinding -> opOutPayload -> input1 -> file:message 
WSDL node and its properties. Figure 4-9 highlights the relevant properties and the 
following paragraphs elaborate on the values. 
 
The name of the file, filename property, can be a literal or a pattern. We are using the 
literal file_multi_rec_out.xml. 
 
We are intending to process an inbound file that will contain multiple records and to 
write XML equivalents of all these records to the single output file. To enable that we 
must configure the multipleRecordsPerFile property to true and we must specify the 
record delimiter, in this case “\r”, also known by old hands as the carriage return. We 
could have specified any one or more delimiters.  In addition, to prevent the File BC 
from adding the platform’s newline character after every record, we set the property 
addEOL to false. 
 

 
Figure 4-9 Configure outbound file name and characteristics 
 
Now that the Outbound File BC WSDL is ready let’s load it into the CASA Editor 
into the Service Assembly for the Composite Application we are building. Right-click 



anywhere in the “WSDL Ports” section of the Service Assembly and choose “Load 
WSDL Port”, as illustrated in Figure 4-10. 
 

 
Figure 4-10 Load WSDL Port – Step 1 
 
Choose the WSDL Port from the list (there will only be one for this project, the one 
corresponding to the wsdlOutXMLFile) and click OK. Figure 4-11 illustrates this. 
 

 
Figure 4-11 Choose WSDL Port to load into the Service Assembly 
 
Once the WSDL is loaded, the File BC will appear in the WSDL Ports ‘swim line’ as 
shown in Figure 4-12. 
 

 
Figure 4-12 File BC in the WSDL Ports swim line 



 
Now that we have the File BC for the outbound, we need to add the File BC for the 
inbound. This is an asynchronous project, different BC receives the message and 
different BC sends the message. 
 
Drag the File BC objects from the WSDL Bindings palette to the WSDL Ports swim 
line, as illustrated in Figure 4-13. 
 

 
Figure 4-13 Adding the File BC for the inbound 
 
When the File BC is on the canvas the corresponding concrete WSDL, named after 
the Composite Application project name, will be created and will appear in the 
Process Files folder. See Figure 4-14. 
 

 
Figure 4-14 Inbound File BC and the corresponding WSDL 
 
Now the inbound File BC, casaPort1, needs to be connected to the outbound File BC, 
wsdlOutXMLFilePort, and the inbound File BC needs to be configured to complete 
the solution. Click on the ‘Consume’ arrow in the casaPort1 and drag to the ‘Provide’ 
arrow in the wsdlOutPort, as illustrated in Figure 4-15. 
 



 
Figure 4-15 Connecting two BCs directly 
 
Our Outbound File BC is already configured to deposit the file with an appropriate 
name to a designated directory. To ensure the inbound File BC picks up the correct 
file from the correct directory the inbound File BC needs to be configured by 
modifying appropriate nodes in the corresponding WSDL, ca03File2FileDecode.wsdl, 
generated when we dragged the File BC onto the WSDL Ports swim line, earlier. 
Let’s open the WSDL and modify the fileDirectory property under the Services -> 
casaService1 -> casaPort1 -> file:address WSDL extension node, pointing it to 
C:\Temp\JC6JBI as shown I Figure 4-16. 
 

 
Figure 4-16 Configuring fileDirectory for the Inbound File BC 
 
Now we need to configure the name of the inbound file and file characteristics that 
will allow us to treat file content as consisting of multiple records. All properties of 
interest are located under the Bindings -> casaBinding1 -> opOutPayload -> input1 -> 
file:message WSDL extension node. Figure 4-17 shows the fileName property as 
file2fileMultiRec_%d.csv, fileNameIsPatter is true, removeEOL as true, 
multipleRecordsPerFile as true and recordDelimiter as “\r\n”, which is the carriage 
return+line feed combination used in Windows to designate a new line. In Unix it 
would be just “\n” and on a Mac it would be just “\r”. The %d in file name denotes an 
integer so file names like file2fileMultiRec_0.csv, file2fileMultiRec_5.csv and 
file2fileMultiRec_99.csv would all qualify. 
 



Most importantly, the “use” property value is “encoded” and “encodingStyle” is 
“customencoder-1.0”. These two values together with the encoding configuration on 
the XML Schema will cause the conversion from comma-separated values to XML. 
 

 
Figure 4-17 File name and characteristics of the input file 
 
Let’s build and deploy the solution. The process is the same as described in Notes 1 
and 2 so it will not be repeated. 
 
The composite application has, by now, been deployed and is ready to process input 
files, and product output files. Figure 4-18 shows the service assembly in the JBI. 
 

 
Figure 4-18 Service Assembly in the JBI 
 
To exercise the solution let’s provide a windows text file containing 10 or so records. 
The content of the sample file might look like: 
 
1,Rec00001 
2,Rec00002 
3,Rec00003 
4,Rec00004 
5,Rec00005 
6,Rec00006 



7,Rec00007 
8,Rec00008 
9,Rec00009 
10,Rec00010 
 
Let’s name this file file2fileMultiRec_10.csv. Within a second of the file becoming 
available it gets found and processed. The output file named file_multi_rec_out.xml 
will appear in the same directory as the input file. Use a hex editor to confirm that the 
line terminators are now “\r” (0x0D) rather then the original “\r\n” (0x0D0x0A), and 
that the content got converted, and transferred, possibly out of order. The first few 
records in the output file will look similar to what is shown in Figure 4-19. 
 

 
Figure 4-19 Sample records in the ouput file 
 
We have a functional solution that reads a file, a record at a time, converts each record 
from the comma-separated values format to the ‘equivalent’ XML format, and writes 
a file, a record at a time, by connecting two File BCs to each other with no 
intervening Service Engine of any sort. This is possibly the simplest Java CAPS 6/JBI 
and OpenESB JBI solution that can be constructed and with the fewest components. 
 
You can imagine, I am sure, using a File BC and a JMS BC, or any other pair of BCs 
that may suit your purpose. As a simple volume testing feeder, for example, you could 
construct a solution that reads a file, using a File BC, and pumps records directly to a 
JMS Queue using a JMS BC, converting CSV to XML as it goes along. 

5 Converting from XML to CSV 
We are convinced, by now, that the CSV to XML conversion at the inbound File BC 
is actually taking place. The inbound File BC is the only component configured to do 
custom decoding, the input file contains SCV records and the output file contains 



XML data. What the NMR is transferring as the “Message Content” part of its 
messages is XML. 
 
Let’s now configure the outbound File BC to convert the XML payload data back to a 
comma-separated values delimited format to illustrated the XML to CSV 
transformation on the outbound side. 
 
Let’s open the WSDL associated with the outbound File BC, wsdlOutXMLFile.wsdl 
and change the configuration of the file:message node. Let’s set the “use” property to 
“encoded” and “encodingStyle” to “customencoder-1.0”. For a good measure let’s 
change the name of the output file to “file_multi_rec_out_%t.csv” and 
“fileNameIsPattern” to true. This is illustrated in Figure 5-1. 
 

 
Figure 5-1 Setting file:message properties for XML to CSV conversion on output 
 
Let’s build and deeply the project, and submit the same input file as we did 
previously. 
 
The file gets picked up within a second (polloingInterval property set to 1000 
milliseconds == 1 second), records get converted to XML on the way in, the 
converted back to comma-delimited values format on the way out and an output file 
with carriage return line terminators is written to the file system. The content might 
look like that shown in Listing 5-1. 
 

 
Listing 5-1 Content of the output file after conversion from CSV to XML to CSV 
 
We have a functional solution that reads a file, a record at a time, converts each record 
from the comma-separated values format to the ‘equivalent’ XML format as the 
records are read by the inbound File BC, converts the XML records to a Comma-



Separated Values format as records are written to a file by the outbound File BC. We 
connected two File BCs to each other with no intervening Service Engine of any sort. 
This is possibly the simplest Java CAPS 6/JBI and OpenESB JBI solution that can be 
constructed and with the fewest components, and one that actually accomplishes the 
work of format conversion twice. 
 
You can imagine, I am sure, using a File BC and a JMS BC, or any other pair of BCs 
that may suit your purpose. As a simple volume testing feeder, for example, you could 
construct a solution that reads a file, using a File BC, and pumps records directly to a 
JMS Queue using a JMS BC, converting CSV to XML as it goes along. Another 
solution might receive XML records and output custom delimited format records. 

6 Summary 
This document walked the reader, step-by-step, through the process of creating and 
exercising a Java CAPS 6/JBI (or OpenESB) basic File to File integration solution 
that performed an on-the-fly CSV to XML and XML to SSV conversion. The solution 
used only JBI components. The solution operated on a file containing multiple distinct 
records.  The solution used the JBI Custom Encoder feature to perform CSV to XML 
and XML to CSV conversion. 
 
 


