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Theory: [11 points]

1) To achieve fault-tolerant servers are often replicated. This can be achieved according to two methods.
Explain how each method is carried out.

2) Explain what we mean by distribution transparency and mention at least five kinds of transparency.
Give an example that illustrates why it is not a good idea to always aim at complete distribution

Transparency

3) a) What is strict consistency? Explain why this concept works for uniprocessors, but is impossibleto
implement for multiprocessor machines.

b) Explain clearly what weak consistency is.

c) Weak consistency requires that a programmer indicates when the memories in a DSM (Distributed
Shared Memory) system should be synchronized. To what extent is this a burden for the programmer?

4) Explain how iterative name resolution in DNS works and why it may incur high latency costs. Also
give an example where recursive and iterative resolution is effectively combined.

5) The figure below shows four processes (P, P,, P;, P,) running events a, b, c, ... with arrows as
messages communicating between them. The logical clock values are all initialised to 0.

a. Provide the scalar Lamport timestamps f(single integer value) or each event in the Figure.

b. Provide the Vector Clock timestamps for each event shown in the Figure.
c. Is there a potential for a causal violation? Explain why.
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Sockets & RPC & RMI: [6 points]

6) Use Socket Programming to implement a Loan server. Write a server for a client. The client sends loan
information (annual interest rate, number of years, and loan amount) to the server (see the Figure below a).
The server computes monthly payment and total payment and sends them back to the client (see the
Figure below b). Use the loan.java file in moodle.

(2 Lo server

Loan Server started at Tue Sep 13 21:34:59 EDT 2011 |~
Starting thread for client 1 at Tue Sep 13 21:35:10 EDT 2011 '

lient 1's host name is 127.0.0.1

lient 1's IP Address is 127.0.0.1

5[l Loan Client

Annual Interest Rate: 3.5

Number of Years: 3

Loan Amount: 5000.0
monthlyPayment: 146.5103986345515
otalPayment: 146.5103986345515

Number of Years: 3

Loan Amount: 5000.0
monthlyPayment. 146.5103986345515
otalPayment: 146.5103986345515

(a) (b)
7) Rewrite your solution in question 6 using RMI. You need to define a remote interface for computing
monthly payment and total payment.

CORBA & IDL: [3 points]

8) Rewrite your solution in question 6 using CROBA & IDL.




