[CONFIDENTIAL]


	CO1
	Explain the concept of data communication using layered approach based OSI and TCP/IP and their applications.

	CO2
	Extensive knowledge of the various types of computer networks for LAN and WAN.

	CO3
	Beginners level of programming skills with ability to manipulate data and multimedia using a latest software technology on a mainstream platform.

	CO4
	Intermediate level of knowledge in relating data and multimedia to internet technology.


INSTRUCTION: ANSWER ONLY FIVE (5) QUESTIONS.

Question 1 [Layer 1 - Physical]
a) A particular microwave communication system is capable of transmitting 8 different frequencies but can only transmit one frequency at a time.
i)
How many bits can be represented by any 1 of the frequencies?

ii)
If the system is capable of changing frequencies at the rate of 1 billion times per second, what is the baud rate?

iii)
Then what is the bit rate?

CO1 (3 marks)
b) A quadrature phase shift keying (QPSK) system is implemented using the constellation configuration in Figure Q1. Draw the sinusoidal waveform transmitted if it is to sent a bit stream of (be mindful of the 2 different amplitudes used):

1001110010

[image: image1]

CO1 (5 marks)
c) A Bipolar AMI system is sending a stream of: 1100000000110000010. Draw the waveform of the transmission when the system is employing a scrambling technique of:
i)
B8ZS – assume the polarity of the first (leftmost) bit 1 in the above stream is negative
ii)
HDB3 – assume the polarity of the first (leftmost) bit 1 is negative and there were 1002 bipolar pulses have been sent before sending the above stream


CO1 (12 marks)
Question 2 [Layer 2 – Data Link]
a) Define the two ARQ protocols of Stop-and-Wait and Go-Back-N. Explain why Stop-and-Wait is not as good as Go-Back-N.

CO1 (5 marks)
b) The following bit stream has been received from a transmission system that employs Hamming error correcting code with even parity. Bit location 1 is at the rightmost position.

10011100111

i)
Is there any error?

ii)
If there is error, where is it?

iii)
If there is error, and the location is as in (ii), would you correct it?


CO1 (7 marks)
c) Explain how the two of the following media access protocols work:
i)
CSMA/CD

ii)
Collision Free


CO1 (8 marks)
Question 3 [Layer 3 & 5 – Network and Session]

a) [Network Layer] Define the following terms:
i)
Circuit switching
ii)
Virtual circuit
iii)
Datagram

CO1 (3 marks)
b) [Network Layer] Design a 3-stage circuit switching system to handle 12 stations. The stations should be grouped in two groups of 6 stations. For this system,
i)
Show one possible connection of a first succesfully made call.
ii)
Then show one possible connection of a second simultaneous call that is not blocked by the first one, but has potential to block a next simultaneous call.
iii)
Lastly, tell which call that if made simultaneously with the above 2 calls, will be blocked by them.

CO2 (7 marks)
c) [Session Layer] Give a brief 2-point descriptions for each of the following encryption and authentication techniques:
i)
Symmetric key encryption
ii)
Public key encryption
iii)
Public key authentication

CO1, CO2 (6 marks)
d) [Session Layer] Explain how someone can steganographically hide information using the typographic properties of a document print-out.

CO1, CO2 (4 marks)
Question 4 [Layer 4 - Transport]
a) Write a 3 point comparison between frame relay and ATM system.

CO1, CO2 (6 marks)
b) You are given the following three (3) sample IP addresses from three different network:
· 52.158.99.167

· 196.104.59.165

· 180.186.235.183

i)
Find out the classes of the networks for each of the above IP addresses.

ii)
Assuming all the above networks are using subnet mask of 255.255.255.128, find out the host number of the machines having those IP addresses.


CO1 (6 marks)
c) Briefly describe the fixed and flooding technique in routing strategy.

CO1 (4 marks)
d) Define and differentiate the terms network collision and network congestion.

CO1 (4 marks)
Question 5 [Layer 6 - Presentation]
a) i)
What is the strongest advantage that XML has over ASN.1?
ii)
In what type of communication that ASN.1 is still popular?

iii)
Why XML has been gaining popularity in standardizing the web data?


CO4 (4 marks)
b) An online newspaper is sending the following RSS Feed to its subscribers in XML format:
Datuk is only for men: Datin says

December 15th, 2010

1 pm
The association of Angry Datins In Kelang (ADIK) has
filed a petition to put a stop to Datuk awards to women.

Read more
Write down one possible content of the XML transmission.

CO4 (6 marks)
c) i)
In a 5 point essay, briefly explain one of the XML-defined languages that you know.
ii)
In a 5 point essay, briefly explain one of the XML-formatted data that you know.

CO4 (10 marks)
Question 6 [Layer 7 - Application]
a) State for what type of data transmission the following protocols are used: HTTP, FTP, SMTP and POP.

CO4 (4 marks)
b) You are given the following 100 characters – of 4 different characters – to be sent over the internet. You are required to compress them using Huffman coding.
i)
Show how you get the Huffman code for the characters, and,
ii)
What is compressed size?

sssyssyyssssssysssss

sqsssqssyshsqssqqssy

hssysssyssssssysssss

ssyssssysshsyssqsqys

sssysssyyysssyyssqss


CO4 (10 marks)
c) Compare the differences between MPEG1, MPEG2 and MPEG4.

CO4 (6 marks)









































































































Figure Q1
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