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UNIVERSITY EXAMINATIONS
EXAMINATION FOR SEPTEMBER/DECEMBER 2023/2024 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE AND BACHELOR OF BUSINESS INFORMATION TECHNOLOGY
RCS 209: FUNDAMENTALS OF COMPUTER NETWORKS
DATE: 28TH NOVEMBER 2023
TIME: 2 HOURS
GENERAL INSTRUCTIONS:

Students are NOT permitted to write on the examination question paper during examination time.
This is a closed book examination. Text book/Reference books/notes are not permitted. 
SPECIAL INSTRUCTIONS:
 
This examination paper consists Questions in Section A followed by section B.
Answer Question 1 and any Other Two questions.
QUESTIONS in ALL Sections should be answered in answer booklet(s).  
1. PLEASE start the answer to EACH question on a NEW PAGE. 
2. Keep your phone(s) switched off at the front of the examination room.
3. Keep ALL bags and caps at the front of the examination room and DO NOT refer to ANY unauthorized material during the course of the examination.
4. ALWAYS show your working.
5. Marks indicated in parenthesis i.e. ( ) will be awarded for clear and logical answers.
6. Write your REGISTRATION No. clearly on the answer booklet(s).
7. For the Questions, write the number of the question on the answer booklet cover page in the order you answered them.  
8. DO NOT use your PHONE as a CALCULATOR.
9. YOU are ONLY ALLOWED to leave the exam room 1 hour to the end of the Exam.
10. DO NOT write on the QUESTION PAPER. Use the back of your BOOKLET for any calculations or rough work.
QUESTION ONE (30 Marks)
a) Which OSI layer is responsible for the following? 
i. Determining the best path to route packets. 



(2 mark) 
ii. Providing end-to-end communications with reliable service. 
(2 mark)
iii. Providing node-to-node communications with reliable service. 
(2 mark) 
b) Suppose a user has two browser applications active at the same time, and suppose that the two applications are accessing the same server to retrieve HTTP documents at the same time. How does the server tell the difference between the two applications? (3 marks) 
c) A client wants to set up a Metropolitan Area Network (MAN) and has the option of implementing FDDI and DQDB.  Discuss the factors you would consider if you were to advice him on an option. 






(6 marks)
d) The techniques of Layered Protocols were developed to meet certain goals. Explain the various goals  








(4 marks)
e) Define the term multiplexing and describe how it improves system design
(4 marks)
f) Explain why packet switching more efficient than Circuit switching
(3 marks)
g) Name the role of the service interface in the layered network system.
(2 marks)
h) Explain how each layer ensures that its functions are implemented on the packets that it receives from the upper layers before passing it into the lower layers
(2 marks)
QUESTION TWO (15 Marks)

a) Name and describe two types of frame errors that occur in the transmission of frames.










(4 marks)
b) Suppose you are using a PC at home, which is connected to the Internet using a modem over a telephone communication link. The modem can transfer data at a maximum rate of 28,800 bits/sec. (a) How long would it take to download a file (which is 1000000 bytes long) from a server your PC is connected to?




(2 marks)
c) Suppose that the answer to (a) is X seconds and you transferred the same sized files numerous times. You find that the actual time to transfer always takes longer than X seconds. Give a plausible explanation for this.
 


(2 marks) 
d) Describe the difference between stream and datagram sockets as far as what they provide to their users are concerned. 






(2 marks)
e) With the aid of a diagram show how the TCP/IP protocol stack 
maps into the OSI reference model
          






(5 marks)

              
QUESTION THREE (15 Marks)

a) Describe the complete computer communication system giving an example of how it is similar to human communication.





(10 marks)
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Using the Open System Interconnection Reference Model, explain how data moves from a computer to the hub, the bridge, another hub, router and finally the Internet.


















(5 marks)
QUESTION FOUR (15 Marks)

a) Suppose two Ethernet LANs are interconnected by a box that operates as follows. The box has a table that tells it the physical addresses of the machines in each LAN. The box listens to frame transmissions on each LAN. If a frame is destined to a station at the other LAN, the box retransmits the frame onto the other LAN, otherwise the box does nothing. 

i. Is the resulting network still a LAN? Does it belong in the data link layer or the network layer? 







(2 marks)
ii. Can the approach be extended to connect more than two LANs? If so, what problems arise as the number of LANs becomes large?



 (2 marks) 
b) With the aid of a diagram explain the information exchange process as data is passed down through the OSI protocol stack on the sending computer, across the network, and then up, through the protocol stack 
on the receiving computer. 

(11 marks)
   


           
QUESTION FIVE (15 Marks)
a) What difference does it make to the network layer if the underlying data link layer provides a connection-oriented service versus a connectionless service? 












(4 marks) 
b) Suppose transmission channels become virtually error-free. Is the data link layer still needed? 

(2 marks)
i. Is the resulting network still a LAN? Does it belong in the data link layer or the network layer?







(2 marks)
ii. Can the approach be extended to connect more than two LANs? If so, what problems arise as the number of LANs becomes large? 

(2 marks) 
i. Suppose all laptops in a large city are to communicate using radio transmissions from a high antenna tower. Is the data link layer or network layer more appropriate for this situation? 




(2 marks) 
ii. Now suppose the city is covered by a large number of small antennas covering smaller areas. Which layer is more appropriate? 


(2 marks)
c) Explain why it is useful for application layer programs to have a "well-known" TCP port number? 








(1 marks) 
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