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1a) Web services are an attractive alternative to basic RPC because:

· They allow applications to communicate over the Web using well-known standards (HTTP, XML) and there is no need to set up private networks.


· Web Services bring an open standard for defining, describing, accessing and transferring data, which allows developers to easily integrate their systems into existing infrastructure.


· Services can be located and accessed in an automated manner from any location around the world.  


1b) The three major interfaces involved in a Web Service architecture are:

· Publish: Allows a service provider to publish a service description in a service registry. It can do so through UDDI.


· Find: Allows a service requester to find a service description via the service registry.  It uses UDDI to find service descriptions that reference WSDL documents.


· Bind: Allows a service requester to connect to a web service provider at a particular location and interact with it. Interaction is done via the SOAP protocol using messages conforming to the WSDL description of the web service.


1c) Two approaches to web services:

· Bottom-up: The bottom-up approach uses the current specifications of SOAP, WSDL, and UDDI to incrementally build up a complete Middleware application and it reflects only what can be done with these specifications.  IBM’s Web service architecture fundamentally comprises the bottom-up approach.


· Top-down: The top-down approach tries to describe all elements and steps of a commercial exchange, including the characteristics of the technology that supports those exchanges.  ebXML is a top-down standard based on existing business process elements and extends them through EDI to be supported via electronic means. 
1d) Because SOAP is based on XML, it is difficult to encode complex data types such as images that cannot be easily translated into XML. ‘Soap messages with attachment notes’ encapsulates the SOAP message into a MIME element that contains complex data attachments such as images.  The SOAP message contains external references to the attachments in the MIME element thus avoiding the need to directly encode them in the SOAP XML.

