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Web Services

  
A high-level definition of a Web service would be a programmable application component accessible 
through standard Internet protocols. Web services expose useful functionality through standard 
Internet protocols. In most cases, this protocol is SOAP over HTTP/HTTPS. Web services describe 
their interfaces in XML document (WSDL – Web Services Description Language) to allow a user to 
build a client application to talk to them.   

Because Web services are standards-based and platform independent, they provide a natural fit when 
it comes to getting applications in different platforms to interoperate with each other. This partially 
explains the alacrity with which so many vendors have endorsed the Web services standards.  
Specifically, Web services address three main interoperability issues:  

? Protocol standards — HTTP and HTTPS are the most common implementations, but Web 
services have the flexibility to use any transport protocol. 
? Type definitions — Web services always expose strongly typed data, so if a Web service exposes 
a type, another Web service can understand and consume that type regardless of the underlying 
language or platform. 
? Multiple levels of support — The ability to implement Web services in any language on any 
platform and using any vendor’s toolkit, hence a consumer does not need to be aware of the platform 
that a particular service runs on.  

This white paper was written with the objective of illustrating how web services can be leveraged in 
order to provide an interoperable solution for data types mapping and large-file transfers between a 
J2EE and a .NET application. 
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Abstract –

 
As Enterprises develop architectures with 

composite applications, the need for standards based 
interoperability between these applications is paramount to 
the success of the enterprise IT. This paper discusses Web 
Services based Interoperability issues, approaches and 
recommendations between .NET and Java applications. 
The issues and approaches are highlighted for mapping 
data types and large data transfer between a .NET and 
Java. The code listings

 

in this paper

 

are developed using 
IBM WSAD 5.1.2 for IBM WAS 5.1.1.4 on the J2EE side 
and Microsoft WSE 2.0 SP3

 

on the .NET side. The issues 
and solutions are specific to the software stacks used, but 
the large data transfer approaches can be used with any 
software on the J2EE side.

  

1 Introduction  

Enterprise applications developed in composite 
technology stacks

 

such as .NET

 

and

 

J2EE

 

are 
looking for standards based , platform agnostic 
remote-invocation mechanisms to communicate 
with each other. Runtime Bridges, Message 
Oriented Middleware (MOM) and XML Web 
Services are technologies that enable J2EE 
applications and .NET applications to 
interoperate.1

 

This paper focuses on Web 
Services based interoperable solutions.

  

Web Service

 

(WS)

 

Invocation requires a 
language neutral representation to invoke a 
method , pass a structure to the server and an 
internet based communication protocol to carry 
this information across the wire. Simple Object 
Access Protocol (SOAP) is one such language 
neutral representation that’s preferred over 
other technologies for representing remote 
invocations. SOAP messages are technology and 
platform agnostic as they are XML based . SOAP 
payload can be sent over any transport layer 
and HTTP being the preferred transport for 
internet based communications is a natural 
choice as a transport layer for remote 
invocations over the web.

 

Thus, Web Service 
based invocations became synonymous with 
SOAP/HTTP

 

and the adaptability of these 
protocols by vendors such as Microsoft, IBM, 

BEA, SUN

 
and others made this choice as the 

de-facto standard in interoperable 
communication scenarios. However, this 
approach has issues such as data type mapping, 
reliable messaging (since HTTP was unreliable), 
and security. Vendors such as IBM, Microsoft, 
BEA, SUN and others are working together on 
standardization on the WS-Stack and proposed 
specifications to Organization for the 
Advancement of Structured Information 
Standards (OASIS)

 

standards committee for 
standardization. 

  

Interoperability between .NET and J2EE 
application has been addressed to a certain 
extent with the advent of WS standards. But, 
there are still implementation issues when 
working with these standards. This white paper 
identifies some of these issues and provides 
solutions in the context of data type mapping 
and large data between a Java and .NET 
application. 

  

2 Structure of Paper 
The paper has been organized as follows:

  

Section 4

 

addresses the data type mapping 
between .NET and J2EE at three levels:

  

Primitive data types 

 

Non-existent data types 

  

Complex data types 

  

Section 5

 

addresses the approaches to transfer 
large data between a J2EE and .NET application.

   

The document has cues to highlight the code 
fragments and the best practices. 

  

< CODE fragment> 

 

In the context of this whitepaper, the usage of 
Java and J2EE words are interchangeable.
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3 Definitions and Acronyms  

Acronym Definition 
POC Proof of Concept

 
XML eXtensible Markup Language

 
XSD XML Schema Definition

 
SOAP Simple Object Access Protocol

 

DIME Direct Internet Message 
Encapsulation 

MIME Multipurpose Internet Mail 
Extensions 

MTOM Message Transmission Optimization 
Mechanism 

SwA SOAP with Attachments

 

WSDL Web Service Description Language2

 

WSAD IBM  Websphere Application 
Developer Studio

 

WAS IBM Websphere Application Server

 

WSE Web Services Enhancements

 

OASIS Organization for the Advancement 
of Structured Information Standards

  

4 Data Types  

Applications data structures are composed the 
following types of the data types

   

Primitive Data Types

 

-

 

Language 
neutral data types such as Int, String, Long.

   

Custom Data Types

 

-

 

Language specific 
Data types.

 

Examples of these include Java 
ArrayList.

  

Complex data types

 

-

 

These include data 
types composed of the above two data types. 

 

These are typically business specific types. 
Examples of these include Account, 
Customer data objects. 

  

All the data types above can be used in a Web 
Service Invocation. These types need to be 
mapped to the XSD schema types and described 
in the WSDL:Types section of the WSDL.  

    
<wsdl:types> 
  <schema> 
    <element name="updateReportStatus"> 
     <complexType> 

 
 <sequence> 

         <element name="id" 
type="xsd:long"/> 
         <element name="reportId" 
type="xsd:long"/> 
         <element name="status" 
type="xsd:short"/> 

 

 </sequence> 
      </complexType> 
   </element> 
  </schema> 
</wsdl:types> 

Table: parameters types in WSDL:Types section of WSDL

 

4.1 Data Type Mapping  

4.1.1 Mapping between XSD and C#  

The following table summarizes the mapping 
from the C# to XSD Data types:

  

C# type

 

XSD Type

 

Byte[ ]

 

xsd:base64Binary / xsd:hexBinary

 

Datetime xsd:dateTime

 

Int64

 

xsd:integer

 

String xsd:string

 

Bool xsd:boolean

 

Sbyte xsd:byte

 

Int32

 

xsd:int

 

Int64

 

xsd:long

 

Int16

 

xsd:short

 

Single xsd:float

 

Double xsd:double

 

Table: Mapping between C# and XSD

 

4.1.2 Mapping between XSD and Java 

On the J2EE side, the primitive types are 
mapped to the following data types:

  

Java type

 

XSD Type

 

boolean xsd:Boolean 

Byte xsd:byte

 

Int xsd:int

 

Long xsd:long

 

Short xsd:short
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