
15-744 Computer Networks

Homework 3

Due: November 5th, 2012, 3:00 PM (in class)
Name:

Andrew: ID

A P2P

1. (2 points) Provide two reasons a company might prefer to pay Akamai to host their webpage instead of
putting it onto a peer-to-peer network (such as Napster) for free.

2. (4 points) Peer-to-peer file sharing systems need a way to allow peers to find out which other peers have
the content they want. Compare and contrast the approaches taken by Napster (a centralized database),
Gnutella (request flooding), and BitTorrent (distributed hash tables).
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3. (6 points) David is torrenting a movie. Assume all other BitTorrent users in the network are using a
standard client and:

• Have an active set size of four

• Equally split upload bandwidth among peers in their active sets

• Have all of the chunks of the movie David is downloading

The other peers in David’s neighborhood are listed below, along with the total upload capacity of each
as well as the rate at which it is receiving data from the slowest peer in its active set.

Peer # Total Upload Capacity Download rate from slowest active peer
1 100 Kbps 100 Kbps
2 2000 Kbps 300 Kbps
3 800 Kbps 200 Kbps
4 800 Kbps 400 Kbps
5 1200 Kbps 100 Kbps
6 400 Kbps 225 Kbps

Suppose that David has an infinite download capacity and an upload capacity of 1 Mbps. Ignore
optimistic unchoking for all peers in the network, including David (that is, in the questions below, do
not take into account the upload cost or the download benefit of optimistic unchoking). Assume that if
David offers a peer the same upload rate as another user in that peer’s active set he will sometimes win
and replace that user in the peer’s active set.

(a) (3 points) If David is using a standard BitTorrent client with the same properties as the rest of the
peers in the network, what is the maximum download rate he can achieve?

(b) (3 points) If David switches to BitTyrant, what is the maximum download rate he can achieve?
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B DNS

4. (6 points) Elisa wants to listen to the National Public Radio news over the Internet. She starts her
favorite audio player and points it to ra1.streaming.npr.org. The audio player calls gethostbyname()

with the given name to obtain the IP address of the server. As a result of the gethostbyname() call,
the local resolver in Elisa’s machine contacts the local DNS server to translate the host name into an IP
address. The local DNS server performs an iterative lookup.

The table below contains the DNS distributed database. A row corresponds to a DNS record. The
records are grouped by DNS server.

Record # Name TTL (sec) Type Value
localdns.localdomain.com

R1 . 262542 NS E.ROOT-SERVERS.NET.

R2 E.ROOT-SERVERS.NET. 348942 A 192.203.230.10
E.ROOT-SERVERS.NET

R3 org. 172800 NS F.GTLD-SERVERS.NET

R4 F.GTLD-SERVERS.NET 172800 A 192.35.51.30
F.GTLD-SERVERS.NET

R5 npr.org 172800 NS watson.npr.org.

R6 watson.npr.org. 172800 A 205.153.37.175
watson.npr.org

R7 streaming.npr.org. 172800 NS ns.streaming.npr.org.

R8 ns.streaming.npr.org 172800 A 205.153.36.175
ns.streaming.npr.org

R9 audio.streaming.npr.org. 172800 CNAME ra1.streaming.npr.org.

R10 ra1.streaming.npr.org. 10 A 205.153.36.175
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(a) (4 points) In the figure below, draw arrows to indicate the sequence of queries and responses
exchanged among the different machines. Label each arrow with a sequence number and, if the
message is a response, indicate which record(s) it contains. To make your sequence as simple as
possible, assume the server includes both the A and NS records when applicable.
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(b) (2 points) Eliza repeats her query two minutes later. Show what happens for this subsequent query.
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C CCN

5. (3 points) True or False. Briefly explain your answers.

T F In CCN, data packets are forwarded using longest prefix match.

T F The nonce in a CCN interest packet is to prevent replay attacks.

T F Compared to IP, CCN makes it more difficult to target a particular host with a denial of service
attack.

6. (3 points) How might you implement an instant messaging application like GChat (a push-based service)
in CCN (a pull -based architecture)? Note: We don’t have one particular “right” answer in mind. If you
draw inspiration from the VoCCN design presented in lecture, be sure to point out the key difference in
traffic pattern between an IM app and a voice app.
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D DHTs

7. (6 points) Skype uses a mysterious protocol to determine whether a user is logged in, where they are
located, and what ports they are listening on. Suppose that you have set out to build your own peer-
to-peer telephony system.

(a) (2 points) Very briefly, how could you use a system such as Chord to maintain a directory of users?

(b) (2 points) Your telephony system catches on very quickly, in part because you actually pay people
to use it. (At least until it is discovered that the funds are coming out of your research advisor’s
grant.) Soon you have tens of thousands of users worldwide. Now users are starting to complain
that it takes a long time to find their friends! Give at least two good reasons why this might be.

(c) (2 points) When a node suddenly fails in Chord, all of the information in that node may be lost.
Given that you’ve already got an implementation of Chord up and running, describe an easy way
to provide some protection in the event that a single node fails.
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