Comprehensive Examination in Computer Networks
Fall 2012

Work each of the following problems. You may NOT use a calculator or any other device. You must
work on your own and you may not refer to any other material (books, notes, etc.) If the problem
requires math, show in detail how you obtain your answer or your answer will not receive credit.

1. Name four functions that an ATM network performs but the IP network layer does not.
I’'m giving you one as an example. You may NOT repeat it.

a. Connection-setup




2. Two stations on an Ethernet LAN send frames that collide. Given that this one collision
has occurred and that only these two stations transmit, what is the probability that
exactly 5 collisions (4 additional collisions) will occur?



3. Create a routing table for the top-center router shown below. The table should contain
exactly 5 rows as indicated. Do not use any default entry. Entries should be sufficient
so that each IP address shown can communicate with all the other IP addresses shown
(assuming that other routing tables are all properly defined.) NOTE: choose routes
corresponding to fewest hops possible.

100.220.100.12

100.10.100.15

130.25.18.4

80.0.16.2

130.25.18.21
130.46.123.115

130.46.118.5

NETWORK ADDRESS SUBNET MASK NEXT




4. The owner of the network 212.58.21.0/24 wants to set up 4 subnets having the
following numbers of workstations:

SUBNET Number of Workstations
A 87
B 70
C 20
D 14

Complete the table below giving subnets and subnet masks for each subnet that would
theoretically (considering only the way subnet masks get interpreted) make this work.

SUBNET Name Subnet Address Subnet Mask

A




5. Answer each of the following:
a. Describe the TCP handshake. What is its purpose? What packets are transmitted and
by which end of the connection?

b. What packet does a client send to a connected server in order to start the exchange of
packets leading to connection takedown? How does the server respond?

c. Whatis TCP “slow-start”? Why is it used? (ANSWER BOTH PARTS.)



6. Answer each of the following:

a. If adatagram follows a 4-hop route (Host-Router-Router-Router-Host) and the
probability of discard is 0.1 at each router, what is the expected number of hops the
datagram will make? (Do not consider retransmission.)

b. Node A is connected to node B by a 2000km fiber link having a bandwidth of 100Mbps.
What is the total time required to transmit a 4000 byte file using packets that include
1000 Bytes of data plus 40 Bytes of header.



