Test:  CDA 4932 Feb 14, 2001

Happy Valentine’s Day

Dr. G. A. Marin

Please work entirely on your own without reference to text or any notes; otherwise, you will receive a failing grade for the course.  Especially for each problem that requires a numerical or mathematical answer be sure that you show all of your work and describe clearly how you obtained the answer.  Write carefully, if I cannot read or follow your work, you will not receive credit – even though the final answer may appear to be correct. 

1. Station A transmits data to station B over a 20 km communication link using only 512 byte packets.  Assuming a propagation speed of  
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meters/second, at what bandwidth would the transmission time of the packet equal the one-way propagation delay?

Answer:  Let 
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  The packet transmission time is 
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One-way propagation delay is 
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We want 
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 which implies 
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2. A DLC layer is providing acknowledged connection-oriented service to its network layer entities.  List the functions that the DLC performs in providing this service.

Answer:  

· Builds and detects frames

· Handles link-layer addressing, if needed

· Performs bit-stuffing and unstuffing

· Does error detection such as via CRC

· Executes a protocol for acking and retransmission

3. Station A transmits data to Station B which forwards the data to Station C.  The DLC layer is connectionless with no acknowledgements.  To ensure its data is received at C, the transport layer at Station A buffers each packet until an acknowledgement is received from the transport layer at Station C. If a packet is lost, the transport layer will submit the packet for retransmission at A.  Suppose there is a probability of p that a packet is lost when it is transmitted between A and B and a probability of p (again) that a packet is lost when it is transmitted between B and C.  What is the expected number of times that Station A will transmit each packet? (Assume that acknowledgements are never lost.)

Answer:  The probability that a packet gets from A to C successfully is        
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  We write that the random variable 
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transmissions are required for successful receipt of a packet at C.  Thus, 
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, as we have seen in class.  It follows that 
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4. Suppose we want to transmit the message 11001001 and protect it from errors using CRC with the generator polynomial 
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.  What bits (message plus checkbits) should we transmit?

Answer:  Because the generator polynomial has degree 3, we add three zero-bits to the message and perform the division.  
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100111001001000 with remainder 11.

 The transmitted bits are 11001001011.

5. Suppose that Station A and Station B are using an acknowledged connection-oriented DLC with a transmission window of size 7, a 4-bit sequence number, and a receive window of size 1.  Assume the following:  

· A sends frames to B, and B only sends ACKs to A.

· The channel can hold 10 frames of the size that A is sending.

· A begins transmitting with frame 0.

· A maintains timers for each frame and the timeout is slightly longer than twice the roundtrip time on the channel.

If the frame with sequence number 3 is lost (only once) and no other error occurs, list the sequence number of all frames that A transmits by the time frame 10 is successfully received at B. 

Answer:  A transmits frames:  0,1,2,3,4,5,6


Frame 3 is lost.


B Acks 0,1,2


A moves window to 3 through 9 and transmits 7,8,9.


Packet 3 times out.


A sends 3,4,5,6,7,8,9.


B acks 3,4,5,6,7,8,9.


A sends 10,11,12,13,14,15,0 (4-bit seqno)


10 received at B.

Final sequence from A:  0,1,2,3,4,5,6,7,8,9,3,4,5,6,7,8,9,10,11,12,13,14,15,0. 

_1043565767.unknown

_1043566455.unknown

_1043566531.unknown

_1043566813.unknown

_1043567318.unknown

_1043566634.unknown

_1043566477.unknown

_1043566099.unknown

_1043566331.unknown

_1043565875.unknown

_1043565437.unknown

_1043565564.unknown

_1043426379.unknown

_1043427366.unknown

