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Information for Candidates

1. This examination paper contains 4  questions totaling 50 marks.

2. The marks for parts of questions are shown in square brackets:

Advice to Candidates

1. You should attempt ALL questions and write your answers clearly.

2. You are not allowed to split answers of one question and mix up sections of different questions.

……………………………………………………………………………………………..…………

II. Familiar Problems Solving

Objectives: This part aims to evaluate that you have some basic knowledge of the key aspects of the lecture material and can attempt to solve familiar problems.  The aim of the question in this part is to evaluate that the student has good knowledge in different area of Computer Networks.

Question 1    (25 marks)

A) List the OSI layer that performs each of the following function? [5 Marks]
· Data compression

· Routing

· E-mail

· Error detection

· End-to- End Flow control.

Answer:

· Presentation layer

· Network layer

· Application layer

· Data link layer

· Transport layer

A) What are the criteria for selection Media (Transmission Media)? [5 Marks]

Answer:

· Cost
· Speed
· Distance and expandability
· Environment
· Security
B) What are the techniques (Error Prevention) that may be applied in order to prevent errors from happening?  [5 Marks]
Answer:

- Proper shielding of cables to reduce interference
- Telephone line conditioning or equalization 
- Replacing older media and equipment with new, possibly digital components
- Proper use of digital repeaters and analog amplifiers
- Observe the stated capacities of the media
C) What are the advantages of Local Area Networks? [5 Marks]

Answer:

Ability to share hardware and software resources.
Individual workstation might survive network failure.
Component and system evolution are possible.
Support for heterogeneous forms of hardware and software.
Access to other LANs and WANs .
Private ownership.
Secure transfers at high speeds with low error rates.
D) Compare between Connection-oriented & Connectionless with examples? [5 Marks]

Answer:

A connection-oriented application requires both sender and receiver to create a connection before any data is transferred. A connection-oriented application can operate over both a circuit switched network or a packet switched network. Applications such as large file transfers and sensitive transactions such as banking and business are typically connection-oriented.
A connectionless application does not create a connection first but simply sends the data.  A connectionless application can also operate over both a circuit switched network or a packet switched network but a packet switched network may be more efficient. Electronic mail is a common example.  
Question2   (5  marks)
B)  In a sliding window error control system, station A sends three packets with bytes 0-100,101-200, and 201-300. The second packet with 101-200 held up somewhere in the network long enough that the third packet arrives before the second one. Create a diagram of this error control scenario and show the response(s) that station B will send if both packets arrive but there is a checksum error in the second packet.  Now assume that five seconds after station B respond, the second packet show up. What does station B do now? [5 Marks]
Answer:

[image: image1.png]stationA Station8,

000

101200

201300

Ac101

101200

Fca0




Question3 :  (8 marks)
D) Consider a transparent bridge connecting three LANs. The bridge’s table is initially empty.

1) Describe the forwarding and the learning processes carried by the bridge after each of the following frame transmission.

a) P sends a frame to M.

b) N sends a frame to L.

c) Q sends a frame to O.

d) M sends a frame to N

Answer:
a. The frame is forwarded to all LANs connected to the bridge.

The bridge learns that P is in LAN3 (0.5)

       b. The frame is forwarded to all LANs connected to the bridge.

  The bridge learns that N is in LAN2 (0.5)

 c. The frame is forwarded to all LANs connected to the bridge.

The bridge learns that Q is in LAN3 (0.5)

d. The frame is forwarded only to LAN2 connected to the bridge.

The bridge learns that M is in LAN1. (0.5)
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2) Show the bridge’s table content after each station has sent a frame to another stations:
Answer:

  The bridge stores three tables T1 (interface with LAN1), T2 (interface with LAN2) and T3 (interface with LAN3).   At the beginning all tables are empty.
	                Step
	T1  
	T2              
	T3

	a
	
	
	P

	B
	
	N
	P

	c
	
	N
	P   ,Q

	d
	M
	N
	P   ,Q


3) Describe what will happen when P sends a frame to Q -assuming that the bridge’s table is completely filled-.

Answer:

The bridge does not forward the frame to LAN2 and to LAN1 because the bridge knows that P and Q are in the same LAN. (2)

Question4  (6 marks)
Consider the following WAN network:

[image: image3.emf]
1. Build the routing table stored in the Node A and in the node F.  
2. Answer: 
	A       Destination                                    B         C       D       E       F

             Next Node                                     B         D      D       D      D 

	F      Destination                            A        B         C       D       E      

          Next Node                            E          E         E      E       E   


1. Assume that the DC link is deleted. Which routing table(s) must be updated?

Answer:

All routing tables stay unchanged. All routes defined by the previous routing tables do not use the link CD. (2)

Unfamiliar Problems Solving

Objective: The aim of the question in this part is to evaluate that the student has good knowledge of the key aspects of the material-lecture.

Question 5    (6 marks)

Choose one of the following
A)  Consider a base station that currently manages the following four mobile phones: A, B, C, and D. The CDMA code of these mobile phones are:

A:  0 0 0 1 1 0 1 1

B:  0 0 1 0 1 1 1 0

C:  0 1 0 1 1 1 0 0

D: 0 1 0 0 0 0 1 0

     Assume that at a given instant, the base station receives the following signal: 

                                     -1, +1, -3, +1, -1, -3, +1, +1

1. Do the right calculations to find the station (s) that sent a bit and the station(s) that did not send a bit. (4 marks)
2.  Indicate which bit (0 or 1) is sent by each sending station. (2 marks)
The answer:

A:  -1, -1, -1, 1, 1, -1, 1, 1

B:   -1 -1  1,  -1, 1, 1, 1, -1

C:   -1, 1 , -1, 1, 1, 1,-1, -1 

D:   -1, 1, -1, -1, -1, -1, 1, -1

     Station A will decode:  

     (-1) x (-1) + (-1) x 1 + (-3) x (-1) + 1x1 +1x (-1) + (-3)x(-1) +1x(-1) + 1x1 = +8
     A is sending the bit 1. (1.5)

     Station B will decode:

    (-1) x (-1) + (-1) x 1 + 1 x (-3) + (-1) x 1 + (-1) x 1 + (-3) x 1 + 1 x 1 + 1 x (-1) =  -8
    B is sending the bit 0  (1.5)
     Station C will decode:

     (-1) x (-1) + 1 x 1 + (-1) x (-3) + 1 x 1 + 1 x (-1) +  1x (-3) + (-1) x 1 + (-1) x 1 =  0

    C  is not sending        (1.5)
    Station D will decode: 

  (-1) x (-1) + 1 x 1 + (-1) x (-3) + (-1) x 1 + (-1) x (-1) + (-1) x (-3) + 1 x 1 + (-1) x 1 = +8

  D is sending the bit 1  (1.5)
B) Based on Routing Information Protocol (RIP) - Suppose that Router A has connections to four networks (133, 234, 335, and 489) and has the following current routing table:

	Router A Table
	Router B Table
	Router C Table

	Network         Hop Cost    Next Router 
133                         5                D 
234                         6                D
335                         7               C
489                         8               D
	Network         Hop Cost  
123                   4

133                    3

335                   7

489                   6
	Network      Hop Cost
133                 2
234                 2
335                 4
450                 7


 Assume that:

1. Router B is 1 hop away from Router A.

2. Router C is 3 hops away from Router A.
1. Write the Router A‘s table after looking at Router B’s table?

Answer:

Network
Hop Cost
Next Router
 

123

5

B

133

4

B

234

6

D
335

7

C

489

7   

B


2. Write the last version of A’s table after Router C sends out the following routing information
Answer:

Network
Hop Cost
Next Router
 

123

5

B

133

4

B

234

5

C

335

7

C

450

10

C

489

7   

B
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