MIE354 Assignment 10 Answers

1a) Briefly explain what limitations of WSDL are addressed by the extension and provide one example scenario where the extension would be practically useful:
· WSCI: Addresses the inability of WSDL to “choreograph” the interaction between multiple web services (that may themselves compose a composite web service).  Allows specification or ordering and timing constraints, transactional properties and exception handling during the coordination of multiple web services.


· WS-Coordination: SOAP messages do not inherently contain coordination info specifying that a SOAP message is part of a larger coordination scenario.  WS-Coordination provides such SOAP header encodings of identification and tracking information for coordinated web services.


· WS-Transaction: Extends WS-Coordination for a SOAP header specification of transactional information.  Also provides a compensation-based protocol for long-term business activities that cannot be easily modeled using transactions.


· WS-Reliability: Provides fault tolerance such as guaranteed delivery, duplicate message elimination, and ordering constraints on SOAP messages.  It uses SOAP header encodings and callbacks to enforce such reliability constraints.  It extends SOAP-based messaging with the capabilities usually found in fault-tolerant message-oriented Middleware, e.g. the capabilities defined in the Java Message Service API.


· WS-Security: Provides methods for authentication of SOAP messages, verification of message integrity, and the encryption of portions of SOAP messages to ensure security.  WS-Security is geared towards the exchange of security tokens (user ID, password) that stored in the SOAP message header.

1b) Why can transactions be problematic for modeling coordination between long-term business processes? What alternate modeling paradigm is offered by WS-Transaction as a remedy for this problem? Describe how this modeling paradigm addresses the shortcomings of the transaction model for long-term business processes.

In long term business processes, large amounts of resources would be locked for extended periods of time if they were guaranteed the ACID transaction properties.  Such an approach would not work since a business cannot put all other processes on hold while it waits for hours, days, or weeks to complete a business transaction.  Consequently, WS-Transaction offers the remedy of compensation where a business provides a specific compensation protocol if it cannot fulfill a previously made guarantee (e.g., shipping a product on-time).  This approach remedies the problems of handling business processes using traditional transactions in that resources do not need to be locked for extended periods of time and WS-transactions themselves execute much more quickly since they do not need to wait until a transaction has been completed before they return.  (They simply offer compensation if the guaranteed services cannot be provided.)

1c) On-line book merchant nozama.com has to coordinate between its shipping agents and its suppliers whenever a customer submits an order. It must ensure that a shipping agency can ship the purchased books in the requested amount of time, and it must ensure that it has the required items in stock before it commits to an order. If nozama.com commits to an order (i.e. the customer has paid) but the supplier is subsequently unable to provide some of the requested items, nozama.com will refund the customer’s purchase price for the cancelled items and continue shipping the remaining items. If nozama.com commits to an order but shipping is subsequently delayed beyond the promised arrival date, nozama.com offers to let the customer cancel the purchase or to refund the shipping cost and continue shipping the order. Draw an activity diagram expanding on slide 8 of the Week 12 lecture slides to model the coordination between the customer, nozama.com, its supplier, and its shipping agent.

A diagram may be added at a later time, but for now, here is a description of the modifications to slide 8 of the Week 12 lecture slides required to answer the above question:

· An extra shipping column should be added.

· A diamond for querying the shipper to see if the shipping request can be fulfilled should be inserted just after the stock has been successfully verified.  If the shipper cannot fulfill the order, the arrow should go to the green Customer Cancel box.

· Once the order has been made and the supplier notified, a diamond should be inserted to wait until the supplier has shipped the product.  If for some reason an item cannot be supplied, the item is cancelled from the order and shipping continues.

· During the shipping stage, if a shipper cannot deliver by the requested due date, control returns to the user who has the option of continuing to ship (and having the shipping costs refunded – in which case control returns to shipping) or the customer can cancel the order in which case the full price is refunded and the process terminates at this point.

