XML and SOAP

Extensible Markup Language (XML) is a meta-markup language that provides a format for describing structured data.  This facilitates more precise declarations of content and more meaningful search results across multiple platforms.  XML has three important characteristics that will enable a new generation of Web-based data viewing and manipulation applications, and will enhance inter-and intra-application communications. 

Simple Object Access Protocol (SOAP) provides a simple and lightweight mechanism for exchanging structured and typed information between peers in a decentralized, distributed environment using XML.  SOAP defines a simple mechanism for expressing application semantics by providing a modular packaging model and encoding mechanisms for encoding data within modules.  This allows SOAP to be used in a large variety of systems ranging from messaging systems to RPC.  Where XML allows very flexible encoding of data, SOAP defines a narrower set of rules for encoding.

XML Characteristics

XML has three important characteristics that will enable a new generation of Web-based data viewing and manipulation applications, and will enhance inter-and intra-application communications.

XML is extensible

In XML, you can define an unlimited set of tags.  While HTML tags can be used to display, a word in bold or italic, XML provides a framework for tagging structured data.  An XML element can declare its associated data to be a retail price, a sales tax, a book title, the amount of precipitation, or any other desired data element.  As XML tags are widely adopted, there will be a corresponding ability to search for and manipulate data, regardless of the applications within which it is found.  Once data has been located, it can be delivered over a communications link and presented in a browser such as Internet Explorer 5 in any number of ways.  Alternatively, the data can be handed off to other applications for further processing and viewing.

XML uses structural representation of data

XML provides a structural representation of data that has been broadly implemented and is relatively easy to deploy.  XML is a subset of Standard Generalized Markup Language (SGML) that is optimized for delivery over the Web.  XML is defined by the World Wide Web Consortium (W3C PRIVATE “TYPE=PICT;ALT=Non-MS link”), ensuring that structured data will be uniform and independent of applications or vendors.

Once the data is on the client desktop, it can be manipulated, edited, and presented in multiple views, without return trips to the server.  Servers can now become more scalable, due to lower computational and bandwidth loads.  In addition, since data is exchanged in the XML format, it can be easily merged from different sources. 

XML is valuable to the Internet, as well as to large corporate Intranet environments because it provides interoperability using a flexible, open, standards-based format, with new ways of accessing legacy databases and delivering data to Web clients.  Applications can be built more quickly, are easier to maintain, and can easily provide multiple views on the structured data. 

XML separates data from the presentation and the process

The power and beauty of XML is that it maintains the separation of the user interface from the structured data.  Hypertext Markup Language (HTML) specifies how to display data in a browser, XML defines the content.  For example, in HTML, you use tags to tell the browser to display data as bold or italic; in XML, you only use tags to describe data, such as city name, temperature, and barometric pressure.  In XML, you use stylesheets such as Extensible Style Language (XSL) and Cascading Style Sheets (CSS) to present the data in a browser.  XML separates the data from the presentation and the process, enabling you to display and process the data as you wish by applying different style sheets and applications.

This separation of data from presentation enables the seamless integration of data from diverse sources.  Customer Information, purchase orders, research results, bill payments, medical records, catalog data, and other information can be converted to XML on the middle tier, allowing data to be exchanged online as easily as HTML pages display data today.  Data encoded in XML can then be delivered over the Web to the desktop.  No retrofitting is necessary for legacy information stored in mainframe databases or documents, and because HTTP is used to deliver XML over the wire, no changes are required for this function. 

SOAP Characteristics

SOAP is a lightweight, XML based protocol for exchange of information in a decentralized, distributed environment.  SOAP defines a mechanism to pass commands and parameters between HTTP clients and servers.  SOAP doesn't care what operating system, programming language, or object model is being used on either the server side or the client side: it is utterly agnostic, except that it needs HTTP as a transport.

SOAP consists of three parts:

· The SOAP “envelope” construct defines an overall framework for expressing what is in a message, who should deal with it, and whether it is optional or mandatory. 

· The SOAP “encoding rules” defines a serialization mechanism that can be used to exchange instances of application-defined datatypes; and 

· The SOAP “RPC representation” defines a convention that can be used to represent remote procedure calls and responses. 

In addition, the SOAP specification defines two protocol bindings that describe how a SOAP message can be carried in HTTP messages either with or without the HTTP Extension Framework (HTTP is the base protocol for the World Wide Web).

SOAP messages are fundamentally one-way transmissions from a sender to a receiver, but as illustrated above, SOAP messages are often combined to implement patterns such as request/response.  

SOAP implementations can be optimized to exploit the unique characteristics of particular network systems.  For example, the HTTP protocol binding provides for SOAP response messages to be delivered as HTTP (HTML) responses, using the same connection as the inbound request.  Regardless of the protocol to which SOAP is bound, messages are routed along a so-called “message path”, which allows for processing at one or more intermediate nodes in addition to the ultimate destination.

Note: The combination of XML and SOAP has many parallels to the characteristics of EDI (Electronic Data Interchange).  Like the EDI protocols and standards, XML and SOAP are the subject of industry wide efforts to bring consistency in definitions and naming conventions.  More information on XML and SOAP can be found at W3C http://www.w3.org/TR/REC-xml, and at OASIS http://www.oasis-open.org/cover/soap.html
