Qualifying Exam: Network Architecture
June 2016

Instruction:
 Put your name and student number on all your answer sheets.
 You have 60 minutes to complete the exam.

 Show all your work. Partial credit will be considered, if you show
intermediate steps in obtaining the answer.
Question #1 (20pt):
a) Protocol defines the set of rules and formats that govern the communication only between
two peers. It does not allow communication between the entities in different layers. What’s
the reason behind this constraint?

b) The most important goal of the design of the Internet is survivability. How does the ip network
achieve this goal?

Question #2 (20pt):
a) Does the recursive query make DNS system weak from ddos attack? Justify your answer.

b) HTTP is “stateless”. The server maintains no information about past client requests. Why are
protocols that maintain “state” complex and fragile to the failure? ( 10 pts)

Question #3 (30pt):
a) Why is RTO(Retransmission Time Out) value of TCP much longer than that of link layer
protocol?

b) In order to avoid long RTO, TCP runs fast retransmit mechanism. But still TCP experience
“Time out”. When does the “Time out” occur?

c) Suppose that we decrease congestion window size by factor of 2 after packet loss in usual
AIMD system. Can we achieve fairness faster for each flow if we decrease congestion
window size by factor of 3 after packet loss? Justify your answer assuming there are two
competing TCP sessions.

Question #4 (30pt):
a) Compute the shortest path from A to all other network nodes using Dijkstra’s shortest-path
algorithm. Show how the algorithm works by computing a table similar to table shown below.
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b) Why does the Link state protocol using Dijkstra algorithm have “route oscillation pathology”
problem?

