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1. One of the services provided by the link layer is error detection, and sometimes forward
error correction. [5 marks]

(a) Assuming a two-dimensional Hamming code, circle which bit was sent in error for the
following message.

0 1 0 1 1 0 1 0
1 1 1 0 0 0 1 0
1 1 0 0 1 1 1 1
0 0 1 0 1 0 0 1
1 1 0 1 1 0 0 0
0 0 0 0 0 0 1 1
1 1 1 1 1 1 0 0
0 1 1 1 1 0 1 1

(b) Explain how you determined this.



2. What is the main purpose of the Domain Name System (DNS)?
[3 marks]
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3. Network applications in Java use the Sockets interface. [10 marks]

01 import java.net.*;
02 import java.io.*;
03 class HelloWorldServer {
04 public static void main(String args[])
05 {
06 try {
07 ServerSocket ss = new ServerSocket(1234);
08 while(true) {
09 Socket client = ss.accept();
10 PrintWriter writer = new
11 PrintWriter(client.getOutputStream(), true);
12 BufferedReader reader = new
13 BufferedReader(new
14 InputStreamReader(client.getInputStream()));
15 String line = reader.readLine();
16 writer.println("You said: " + line);
17 client.close();
18 }
19 }
20 catch(Exception e) {
21 System.err.println("Exception: " + e);
22 }
23 }
24 }

What is the done by the instruction at (or starting at) line

(a) number 7?

(b) number 9?

(c) number 12?

(d) number 15?

(e) number 17?
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4. Manchester Encoding is used in 802.3 10baseT Ethernet to ensure regular voltage transi-
tions. [10 marks]

(a) Why are regular voltage transitions useful in computer communications?

(b) In 10baseT, what does the 10 mean? What does the T mean?

(c) Using the following symbols, encode the message 0100110using Manchester encod-
ing.

10
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5. The Address Resolution Protocol (ARP) allows a system to determine the Ethernet MAC
address to send an IP packet to. [12 marks]

192.168.1.3

A B C

192.168.1.1
01:11:a4:cc:fe:ed

192.168.1.2
01:12:70:be:ef:0001:33:fa:ce:34:28

Ethernet

(a) With reference to the above diagram, say how A goes about finding out how to send
a message to C. Note: there are two messages involved. For each message, say what
addresses are used in the Ethernet header, and what information the payload contains.

(b) What is the purpose of an ARP cache?

(c) Identify three pieces of information that are stored in each entry in an ARP cache.
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6. An IP address consists of a network prefix and a host-id suffix. Suppose an end system with
an IP address of 192.168.55.19 and the following routing table: [10 marks]

Destination Gateway Interface
192.168.48.0/20 link #1 eth0
0.0.0.0/0 192.168.48.1 eth0

(a) Write out the subnet mask, in dotted-quad format, associated with the first entry in the
table.

(b) Is 192.168.60.148 in the same network as 192.168.55.19?Show how you prove it is or
is not.

(c) Draw a diagram illustrating the network topology as seenby 192.168.55.19.
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