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                 TIME: 2 HOURS
INSTRUCTIONS:   
ANSWER QUESTION ONE (COMPULSORY) AND ANY OTHER TWO QUESTIONS

Question One (30 Marks)
a)
Define a flat transaction and state three (3) limitations of flat transactions.
(4 Marks)

b)
A tested transaction is used to provide a transactional guarantee for a sub-set of operations performed within the scope of a larger transaction.  Discuss any four (4) rules to the usage of a nested transaction.





(8 Marks)

c)
Using an example, explain the difference between a blocking and non blocking transaction protocol.







(4 Marks)

d)
Explain any six (6) unique characteristics of Transaction Processing Systems (TPS).










(6 Marks)

e)
A distributed transactions is composed of several sub-transactions each running on a different site.  Briefly explain the following terms as used in distributed transactions:


(i)
Atomic Commit Protocol





(2 Marks)


(ii)
Resource Manager






(2 Marks)


(iii)
Cohort








(2 Marks)


(iv)
Co-ordinator







(2 Marks)

Question Two (20 Marks)
a)
Define mobile transaction.






(2 Marks)

b)
Explain the following terms as used in testing serializability (use examples):


(i)
Precedence graph






(2 Marks)


(ii)
Cycle-detection algorithm





(2 Marks)


(iii)
Topological sorting






(2 Marks)


(iv)
NP hard problem






(2 Marks)

c)
Using an example, explain how (JDBS) Java Database Connectivity can be used to enhance transactions.







(4 Marks)

d)
What is a cascadeless schedule?  Why is cascadelessness of a schedule desirable, are there any circumstances under which it could be desirable to allow noncascadeless schedule?  Explain your answer.





(6 Marks)

Question Three (20 Marks)
a)
Explain the differences conflict equivalence and view equivalence.

(4 Marks)

b)
Define a serializable schedule.





(2 Marks)

c)
Trace the timestamping protocol for the following two transactions T1 and T2, assuming that the statements are executed in a strict alternating way (i.e first statement of T1 followed by the first statement of T2, followed by the second statement of T1 and so on), and there are no other transactions.  At each step indicate what the time stamps of T1 and T2 are and what the read and write timestamps of resources x, y are.  Assume that before T1 and T2 are executed the time stamps of the resources are zero.  Trace until both transaction can commit.






(10 Marks)


Transcribe 1 (T1)

Transaction (T2)


Write (x)


Read (y)


Write (y)


Write (x)

d)
Describe the Time Stamping Protocol.




(4 Marks)
Question Four (20 Marks)
a)
Explain the basic transaction primitives and operators.


(4 Marks)

b)
In response to what problem was the time stamping protocol developed.
(2 Marks)

c)
Transaction should be durable, but we cannot prevent all sorts of failures, state and explain any four (4) failures that can occur.




(8 Marks)

d)
Explain the kill-wait concurrency control, mechanism and state why deadlock does not occur in a kill-wait control.






(8 Marks)

Question Five (20 Marks)

a)
Compare batch processing systems and online processing system and state the advantages and disadvantages of each.






(6 Marks)
b)
Explain three (3) reasons why you may want to turn-off auto-commit and manage your own transaction using Java Database Connectivity (JDBC).


(6 Marks)
c)
Give an example of a schedule where a transaction in a student registration system may lead to deadlock.







(4 Marks)

d)
State and explain the difference between Hierarchical and peer to peer models as used in distributed transactions.






(4 Marks)
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