EEC 4113 Test 2
1.
Explain the random early detection scheme in reducing network congestion. [5 marks] (CO1)

Solution:

Random early detection (RED) of congestion is a method to give an early warning about a potential congestion. In this method the node may reject a request from the queue even if the queue is not full.
The average size of queue will be monitored. If the queue is almost empty, everyone will be accepted. If it is more than certain threshold value, everyone will be rejected and early notification will be given about the congestion. In this way a real congestion never takes place.
2.
Explain and compare the flooding routing scheme and random routing scheme in network routing algorithm. [10 marks] (CO1)

Solution:

Both schemes do not require prior knowledge of network information to function.
In flooding, the sender will send out its packet to all neighboring nodes. The intermediate nodes will also relay the packets to all of its neighbors except the incoming one. If the same packet has somehow re-routed to the same node, that packet is discarded.
In random routing, instead of sending to all neighbors, it sends to only one randomly chosen neighbor. The intermediate nodes will also perform the same random selection and if somehow the same packet has been re-routed to the same node, that packet will be re-routed through a different node.
3.
A computer is given an IP address of 206.48.161.39 with a subnet mask of 255.255.240.0. Tell what is the class of the network that computer is attached to and decide whether the subnet mask is appropriate. [15 marks] (CO2)

Solution:

206

48

161

39
11001110
00110000
10100001
00100111
Subnet mask:

11111111
11111111
11110000
00000000

The class is C. The subnet mask is not appropriate because it is splitting the subnet from the host ID at the third IP address number which is still the same for all hosts in a class C network. The splitting must be done at the last (fourth) IP number.
4.
Explain the public key encryption and authentication in the public key cryptography scheme. [10 marks] (CO1)

Solution:

Public key encryption is a scheme for securing data for sending to a receiver. The sender will encrypt the data using the receiver’s public key then the receiver will open it using his own private key.
Public key authentication is a scheme for securing a certificate to tell that the owner is a valid owner of the certificate. The owner (sender) of the certificate will encrypt the certificate using his private key then the receiver (anyone to receive the authentication) will open it using the owner’s public key.
5.
Explain how someone can steganographically hide information using the typographic properties of a document print-out. [5 marks] (CO1)

Solution:

Information can be hide in plain sight (steganography) in a document print-out by slightly changing:
1. Line spacing – up or down: Up bit 0, down bit 1

2. Word spacing – left or right: Left bit 0, right bit 1

3. Character shape

4. etc

6.
In a concise 3-point essay, differentiate XML and HTML. [5 marks] (CO1)

Solution:

XML and HTML may look the same as they are both originated from SGML, i.e. the original Standard Generalized Mark-up Language.
However, they are actually two different languages in at least 3 aspects (you are only required to give two):
1. XML is meant for standardizing the structure of data so that arbitrary data can be manipulated in a standard way, while HTML is specifically meant for a specific kind of data, i.e. to define the content of a web page.
2. Since XML is for any data, its tags are user defined, and since HTML is meant for web pages, its tags are defined in a specific standard, i.e. HTML Standard (currently HTML 5.0).
3. Since XML is for any data, it should be able to be read by any application that supports XML, and since HTML is for web pages, it should be able to be read by at least the web browsers.

7.
A file contains five symbols of a, b, c, d and e. Their frequencies are 101, 48, 80, 83 and 21 respectively. Show how you would assign Huffman code to the symbols based on the given statistical information. [15 marks] (CO2)

Solution:

Huffman tree:


[image: image1]
a: 10
(2 bits)
b: 010
(3 bits)
c: 00
(2 bits)
d: 11
(2 bits)

e: 011
(3 bits)
8.
In a concise 3-point essay, describe what cloud computing is. [5 marks] (CO1)

Solution:

Cloud computing is the delivery of computing as services rather than products, over network. It makes software infrastructure and services available on demand by extensive utilization of web services.
9.
Draw the output of the following SVG code. [15 marks] (CO3)

<svg width="100" height="100"

   xmlns="http://www.w3.org/2000/svg">

   <path style="fill:none; stroke-width:3; stroke:rgb(0,0,0)"
         transform="rotate(45, 60, 60)"

         d="M40 40 L80 40 L80 80 L40 80 L40 40 Z" />

</svg>
Solution:


[image: image2]
10.
Write the expression written by the following MathML code. [15 marks] (CO3)

<math xmlns="http://www.w3.org/1998/Math/MathML">

<msqrt>

   <mfrac>

      <mn>2</mn>

      <mi>&pi;</mi>

   </mfrac>

</msqrt>

</math>
Solution:
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