
MIE354 Assignment 3: Synchronous Middleware
Due: Monday, Oct. 3, 2005 (in class)

No group work – all assignments deemed sufficiently similar to each other
will be given a zero grade.  No exceptions.  No excuses.

Questions to Scott Sanner
ssanner@cs.toronto.edu

1. (50 pts) This question involves a transactional procedure for the checkout process
of on-line book retailer NOZAMA.com.  Assume that NOZAMA.com has a
distributed warehouse system.  NOZAMA.com’s policy is to try to dispatch an
order from a single warehouse that contains all of the items in a customer’s
shopping cart.  However, if no warehouse contains all items in the customer’s
shopping cart then NOZAMA.com will divide up the order between warehouses
and have each warehouse ship the requested items separately (assuming the
customer’s entire order can be fulfilled).

The following is one possible transactional procedure to perform the
NOZAMA.com’s checkout operations (assuming each warehouse has a
transactional DB and a transactional messaging system for dispatching orders):

 i. Begin a transaction.  Go through each warehouse one-by-one to see if it
contains all items in the shopping cart.  If such a warehouse is found,
update the inventory for that warehouse, dispatch the shipping order to it
via a message, and debit the user’s account.  Commit the transaction if
everything succeeded, otherwise rollback the transaction.

 ii.  If step (i) failed, but the inventory info gathered from step (i) indicates
there is enough inventory across all warehouses to fill the customer’s
order, then check if the user’s account can be debited.  If so, update the
inventory for each warehouse and send a shipping order to each
warehouse.  Note that nothing is done transactionally in step (ii)!

Please answer the following five questions regarding this checkout procedure:

a. How could step (i) be better designed so as to free up unneeded
transactional resources for other procedures that may need them?

b. Why can inventory information from step (i) not be reused for step (ii)?

c. If both step (i) and (ii) are wrapped in a single transaction, inventory
information from step (i) can be reused for step (ii).  Why is this an
inefficient approach?



d. If the databases and debit system are transactional, it is necessary for the
messaging systems to be transactional?  Why or why not?

e. If the databases and messaging systems are transactional, is it necessary
for the payment debit system to be transactional?  Why or why not?

2. (50 pts) In this programming assignment, you will update the MIE354 EStore
code to handle customer orders in a transactional manner using the Java
Transaction API (JTA).  This requires making the following changes to two files:

 i. In estore.dist.jta.TransDBConn, update the code in the TODO
sections to register the database connection with a global JTA TP Monitor
running on “eil1.mie.utoronto.ca”.  Then, fill in the code for
beginTransaction(), commitTransaction(), and
rollbackTransaction() to respectively begin, commit, and rollback a
transaction on the database connection.

 ii.  In estore.dataman.EStore, update the checkout method in the TODO
sections to use TransDBConn in place of NonTransDBConn.  Next, insert
the appropriate begin, commit, and rollback requests to make the database
updates transactional.  Note that the update should be rolled back if there
is not adequate inventory to fulfill the customer’s entire order.

Submit printouts of estore.dist.jta.TransDBConn and
estore.dataman.EStore.


