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CPSC 441 Computer Communications




----------------------------




       MIDTERM EXAM




       October 2003




 10 Multiple Choice questions




    6 Short Answer questions




   Total value: 30 points




   Closed Book, calculators permitted




   Time: 75 min.



NAME (Pls. Print) ............KEY.............................................


Fold here (optional)


Student ID: .............................................................................

A: Multiple Choice ( 10 points)
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For each question select the BEST answer, considering the domain of this course.

   1. Each NIC card has a unique address. This address belongs to which OSI layer?


a.  Physical


b. Datalink 
X


c. Network


d. Transport


e. Application

2. Bridge belongs to which OSI layer?


a.  Physical


b. Datalink 
X


c. Network


d. Transport


e. Application

3. Router belongs to which OSI layer?


a.  Physical


b. Datalink 


c. Network
X


d. Transport


e. Application

4. Asynchronous Transmission Mode (ATM) is using:


a. Packet switching with virtual circuit
X


b. Packet switching without virtual circuit


c. Message switching


d. Circuit switching only

5.  Fibber Optics cable comes in two categories: Single mode and Multimode. Specify

     which one is true:


a. Multimode has less attenuation but is more expensive


b. Multimode is not used any more


c. Single mode is not used any more


d. Single mode has less attenuation but is more expensive
X

6.  Geosynchronous satellite is:


a. Well suited for TV broadcast but not for telephone connection
X


b. Well suited for telephone connection but not for TV broadcast


c. Well suited for both


d. Not suitable for either

7.  Sliding Window protocol provides:
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a. Unacknowledged, connectionless service


b. Acknowledged, connectionless service


c. Acknowledged, connection-oriented service
X


d. None of the above

8. Spacecraft is sending a long string of data to the Earth Station. The best type of

 protocol for this situation is:


a. CSMA/CD


b. Token passing


c. Sliding Window
X


d. ATM

9.  The purpose of bit-stuffing is to provide:


a. Framing
X


b. Error check


c. Flow control


d. All of the  protocol

   10. Collision Domains can be controlled by:


a. Switching Hubs


b. Bridges


c. Both a. and b.
X


d. None of the above
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Following are the formulas which you might need in this part of the exam:

wave_leng = c / frequency  c = speed of light = 300,000 Km/sec = 3*10 **8 [m / sec]

max_data_rate = 2 * frequency * log (2) number_of_levels

distance = time * speed

Line utilization = (Time to transmit data) / (Time to transmit data + Wait time)

T_frame = frame_size / transmit_speed

B: Physical layer Networking ( 8 points)

11. Suppose that a modem is using carrier frequency of 3600 Hz. How many levels of modulation has the modem to be able to recognise in order to produce the transmission speed of 28,800 Bits/sec ?


Number of levels:     .............................16..................   [2 points] 

12. In a Time Division Multiplexing (TDM) system the voice channel is sampled every 100 microsecond. Each sample consists of one byte. How many voice channels can be multiplexed on 1 Gbit/sec line?


Number of channels:  ..........1.2 * 10**4......................  [2 points]

  13. Fibre Optics cable has the minimum attenuation at the wave length between 1.2 and 1.4 microns (1 micron = 10**(-6) meter). Using the equations from above calculate the corresponding minimum and maximum frequency of the wave length band.


Min frequency: ....2.143 * 10**14....[ Hz in power of 10 ]
[2 point]


Max frequency: .......2.5 * 10**14....[ Hz in power of 10 ]
[ 2 point ]
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C: Logical Link Control (LLC) Sublayer (6  points)

  14. At its closest approach, Mars is approximately 100 million Km from Earth. The speed of light is 300,000 Km/sec. A spacecraft is sending a long stream of data to the Earth station using a channel with a bit rate of 64 Kbits/sec.

a) What is the time interval (in hours) from the time the spacecraft start to transmit to the time the earth station receives 25 Mbytes of data?


Time interval:  .............0.954............................hours

[2 points]

b) Assume now that the stop-and-wait protocol is used. Ignoring the frame headers and the transmission time for the acknowledgments, for what frame size (in bytes) will the channel utilization be greater or equal 10% if the channel is error free? 


Frame size: ..............562,000.............................bytes

[2 points]

c) Presume now a Sliding Window protocol and a frame size of 10,000 bytes. Calculate the window size (in frames) such that the line utilization is 50%.


Window size: .............266....................................frames 
[2 points]

D: MAC Sublayer ( 6 points )
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15. Consider the following situation:


_______________________________________________


|                               1 Km                                                    |

     Node A






Node B

Transmission speed:



1 Gbit/sec

Propagation speed of the frame on the line:
200,000 Km/sec

Distance between A and B


1 Km

Protocol used:




CSMA/CD

What is the minimum frame length (in bytes) such that if the collision occurs anywhere on the line, both A and B will know about it? (Hint: T_frame >= 2 * propagation_delay)


Minimum frame length: .......1,250................... bytes
[2 points ]

16.  Consider the following network:





__________





|  Ethernet   |





|  Switch     |





|_________|



__________



__________



|  10 Base T |



|  10 Base T |



|__________|



| _________|



  |     ........  |



   |    .......   |

                  Node A



       Node B



      8 Nodes



      8 Nodes

Each 10 Base T hub has 8 nodes connected to it. Ethernet switch will buffer the incoming frame and transmit it to the other 10 Base T hub if appropriate. Answer the following:
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a) What is the average bandwidth available to each node? Presume a busy network.



Bandwidth:    .....1.2..................... Mbit/sec

[2 points]

  b) Node A wants to transmit 1500 bytes frame to node B. Presuming that there is no other traffic on the network, what is the time interval (in seconds using the power of 10 notation) from the time A starts to transmit till B receives the whole frame?



Time interval:  .........2.4 * 10**-3.......... sec.

[2 points]





*** THE  END ***

