
CS441: HW#2 by April 19 (total-100pt)

Prof. Sue B. Moon

April 2, 2005

Instructions - Try to do your homework on your own. Some of the questions will require
additional thought. It is more important to have your own opinion on the problems and
argue along, than copying from other persons’ answer sheet. You will get extra credit for
good argument.

1. (5pt) Using the 802.11 wireless LAN technology, design a home network for your parents’
home. List the specific product models in your home network along with their costs.

2. (5pt) What is Short Message Service (SMS)? Is this service popular in any part of the world,
and if so, where and how popular? Is it possible to send an SMS message from a Web site
to a portable phone?

3. (6pt) Compare and contrast Wi-Fi wireless Internet access, 3G wireless Internet access, and
WiBro access. What are the bit rates of the three services? What are the costs? Discuss
roaming and access ubiquity.

4. (8pt) Why has Napster ceased to exists? What is the RIAA and what measures is it taking
to limit P2P file sharing of copyrighted content? What is the difference between direct and
indirect copyright infringement?

5. (5pt) Do you think that 10 years from now there will still be widespread sharing of copy-
righted files over computer networks? Why or why not? Elaborate and give concrete rea-
sons.

6. (6pt - 2pt each) Consider sending a packet ofF bits over a path ofQ links. Each link
transmits atR bps. The network is lightly loaded so that there are no queueing delays.
Propagation delay is negligible.

(a) Suppose the network is a packet-switched virtual-circuit network. Denote the VC
setup time byts seconds. Suppose the sending layers add a total ofh bits of header to
the packet. How long does it take to send the file from source to destination?

(b) Suppose the network is a packet-switched diagram network and a connectionless ser-
vice is used. Now suppose each packet has2h bits of header. How long does it take to
send the packet?

(c) Finally, suppose that the network is a circuit-switched network. Further suppose that
the transmission rate of the circuit between source and destination isR bps. Assuming
ts setup time andh bits of header appended to the packet, how long does it take to
send the packet?

1



CS441 HW2 - Advanced Networking Lab.

7. (14pt - 2pt each) This elementary problem begins to explore propagation delay and transmis-
sion delay, two central concepts in data networking. Consider two hosts, A and B, connected
by a single link of rateR bps. Suppose that the two hosts are separated bym meters, and
suppose the propagation speed along the link iss meters/sec. Host A is to send a packet to
sizeL bits to Host B.

(a) Express the propagation delay,dprop, in terms ofm ands.

(b) Determine the transmission time of the packet,dtrans, in terms ofL andR.

(c) Ignoring processing and queuing delays, obtain an expression for the end-to-end delay.

(d) Suppose Host A begins to transmit the packet at timet = 0. At time t = dtrans, where
is the last bit of the packet?

(e) Supposedprop is greater thandtrans. At time t = dtrans, where is the first bit of the
packet?

(f) Supposedprop is less thandtrans. At time t = dtrans, where is the first bit of the
packet?

(g) Supposes = 2.5 × 108, L = 1500 bits, andR = 1.5 Mbps. Find the distancem so
thatdprop equalsdtrans.

8. (5pt) Consider the queuing delay in a router buffer (preceding an outbound link). Suppose
all packets areL bits, the transmission rate isR bps, and thatN packets simultaneously
arrive at the buffer everyLN/R seconds. Find the average queuing delay of a packet.
(Hint: The queuing delay for the first packet is zero; for the second packetL/R; for the
third packet2L/R. TheN th packet has already been transmitted when the second batch of
packets arrives.)

9. (5pt) Read RFC 959 for FTP. List all of the client commands that are supported by the RFC.

10. (8pt - 5, 3pt) Obtain the HTTP/1.1 specification (RFC 2616). Answer the following ques-
tions.

(a) Explain the mechanism used for signaling between the client and server to indicate
that a persistent connection is being closed. Can the client, the server, or both signal
the close of a connection?

(b) What encryption services are provided by HTTP?

11. (5pt) Suppose within your Web browser you click on a link to obtain a Web page. The
IP address for the associated URL is not cached in your local host, so a DNS look-up is
necessary to obtain the IP address. Suppose thatn DNS servers are visited before your host
receives the IP address from DNS; the successive visits incur an RTT of RTT1, · · · ,RTTn.
Further suppose that the Web page associated with the link contains exactly one object,
consisting of a small amount of HTML text. Let RTT0 denote the RTT between the local
host and the server containing the object. Assuming zero transmission time of the object,
how much time elapsed form when the client clicks on the link until the client receives the
object?
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12. (10pt) Review the details on how a new peer joins in the Gnutella network. We are about
to ask what happens when a peer leaves the Gnutella network. Suppose every participating
node maintains TCP connections to at least four distinct peers at all times. Suppose PeerX,
which has five TCP connections to other peers, wants to leave.

(a) First consider the case of a graceful departure, that is, PeerX explicitly closes his
applications, thereby gracefully closing its five TCP connections. What actions would
each of the five formerly connected peers take?

(b) Now suppose thatX abruptly disconnects from the Internet without notifying its five
neighbors that it is closing the TCP connections. What would happen?

13. (15pt - 5pt each) Review the reverse-path routing of the QueryHit messages in Gnutella.
Suppose that Alice issues a Query message. Further suppose that Bob receives the Query
messages (which may have been forwarded by several intermediate peers) and has a file that
matches the query.

(a) Recall that when a peer has a matching file, it sends a QueryHit message along the
reverse path of the corresponding Query message. An alternative design would be for
Bob to establish a direct TCP connection with Alice and send the QueryHit message
over this connection. What are the advantages and disadvantages of such an alternative
design?

(b) In this Gnutella protocol, when the peer Alice generate a Query message, it inserts
a unique ID in the message’s MessageID field. When the peer Bob has a match, it
generates QueryHit message using the same MessageID as the Query message. De-
scribe how peers can use the MessageID field and local routing tables to accomplish
reverse-path routing.

(c) An alternative approach, which does not use message identifiers, is as follows. When
a query message reaches a peer, before forwarding the message, the peer augments
the query message with its IP address. Describe how peers can use thie mechanism to
accomplish reverse-path routing.

14. (3pt) Suppose Alice is sending email to Bob. How is Alice’s email delivered to Bob? Bob
uses mutt for his email application. Name any email application of your choice for Alice,
and list the email protocols that are used at each step (1), (2), and (3).
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