
Questions

Multiple Choice
1. The efficiency of Ethernet

a) increases with frame size.

b) is independent of propagation delay.

c) can be raised by having feedback.

d) gets reduced when UDP flows dominate in the network.

2. Which of the following is/are true?

a) ARP (Address Resolution Protocol) is used to determine the IP address from MAC
address.

b) DHCP (Dynamic Host Configuration Protocol) is used to determine the IP address from
MAC address.

c) A computer can never have the same IP Address and MAC address.

d) CRC (Cyclic Redundancy Check) is used to correct errors.

3. Which of the following is/are true?

a) Collision Detection can be employed in wireless networks.

b) Collision Avoidance can be employed in wired networks.

c) Carrier Sensing ensures that the packet to be transmitted does not collide.

d) Channel Partitioning provides statistical multiplexing of flows

4. Consider an FTP connection between hosts A and B in different subnets.

a) The TCP ports for all packets sent from A to B remain the same throughout the connec-
tion.

b) The IP addresses for all packets sent from A to B remain the same throughout the
connection.

c) The link layer addresses for all packets sent from A to B remain the same throughout the
connection.

5. A world-wide layer 2 network is not feasible with no layer 3 because

a. The bandwidth of the links is too small

b. Layer 2 switches don’t have enough memory for data packets

c. The headers are too long

d. The flat address space leads to unmanageable forwarding tables

Short questions

1. . (a) (i) Explain what the hidden terminal problem is and sketch a picture of a physical
scenario in which it can happen.

(ii) Explain what the RTS/CTS protocol is and how it can help solve the hidden terminal
problem.
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(b) Consider now a situation when there are two 802.11 clients Alice and Bob each wanting
to communicate with its own access point but sharing the same channel. They each have
a strong signal path to their own access point, but very weak signal path to the other’s
access point. However, Alice and Bob can hear each other’s transmission very well.

(a) Sketch a picture of a physical scenario in which this can happen.

(b) This is called the exposed terminal problem. In the context of a carrier sensing
protocol, explain how this would indeed be a problem.

(c) Explain how the RTS/CTS protocol can be taken advantage of to help solve this
problem.

2. .(a) An Ethernet frame contains source and destination addresses. Are they: (A) IP
addresses, (B) MAC addresses, (C) either, (D) neither, (E) or can have both?

(b) Give the pros and cons of using hubs vs switches as devices to interconnect Ethernet
LANs. Is a hub a layer 1 (physical) , layer 2 (link) or layer 3 (network) device? What
about a switch?

(c) What state information must a hub maintain? How about a switch? How do these
devices obtain the relevant state information?

(d) Consider the network in figure 5 below, with a router connecting two subnets. Redraw
the figures with Ethernet adapters added to the appropriate devices.

(e) Assign appropriate IP addresses and MAC addresses to the appropriate interfaces and
adapters

(f) Suppose Host A wants to send an IP datagram to Host C. Enumerate the sequence
of events that must happen for the datagram to get routed to C. You can assume all
appropriate tables contain updated information. What about if A wants to send to F?

(g) Repeat part (f) if hubs 2 and 5 are replaced by Ethernet switches.

(h) Repeat part (f) if the ARP tables at all the nodes are empty.

Problems

1. Problem 2 at http://robotics.eecs.berkeley.edu/∼wlr/12203/MidSolutionsNew.htm

2. Problem 3 at http://robotics.eecs.berkeley.edu/∼wlr/12203/MidSolutionsNew.htm

3. Problem 4 at http://robotics.eecs.berkeley.edu/∼wlr/12203/MidSolutionsNew.htm

4. Consider a 3X3 router. The three output ports are labeled A,B,C. Time is slotted. Packets
arrive at at the three input buffers in the beginning of each slot. Each packet is labeled
with the output port it must be forwarded to. At the end of each slot the switch fabric
forwards packets to the output buffers. Packets are drained from the output buffers at a
rate of one packet per slot.

For slots 1 through 5, the packet arrivals are labeled as follows:
At input port a: A,C,B,A,B
At input port b: A,C,B,A,B
At input port c: A,B,C,C,A
Suppose there are no arrivals after slot 5.
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(a) Compute the time at which all packets have departed the system when the router
is input queued. Show your work. Break all ties by using the preference ordering
a > b > c, e.g. if two packets want to go to the same output slot, forward the one
from a before the one from b.

(b) Repeat for the case that the router is output queued.

(c) Repeat for when the speedup is 2 for input-queued.
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