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Datacomm Homework #3:  Chapters 6 and 7
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Chapter 6:

 

1.  Suppose a file of 10,000 bytes is to be sent over a line at 2400 bps.  Calculate the overhead (in terms of bits) required to send the file and determine the amount of additional time required to send these overhead bits.  Asynchronous communication is used.  Assume one start bit and one stop bit for each byte of information. The 8-bit character consists of all data bits, with no parity bit.

2.  In a synchronous character-based communication system that uses EBCDIC, calculate the overhead as a percentage of the frame size, assuming that are 10,000 characters of information to send and the data is sent in frames, where each frame consists of 1000 characters, and each frame contains an overhead of 48 control bits.

3. (Question 6.4) Suppose a sender and receiver use asynchronous transmission and agree not to use any stop elements. Could this work? If so, explain any necessary conditions.

4. (Question 6.6) Suppose that a synchronous serial data transmission is clocked by two clocks (one at the sender and one at the receiver) that each have a drift of 1 minute in one year.  How long a sequence of bits can be sent before possible clock drift it could cause a problem?  Assumed that a bit waveform will be good if it is sampled within 40 percent of its center.  Note that the transmission rate is not a factor, as both the bit period and the absolute timing error decrease proportionately at higher transmission rates. 

5. Define synchronous and asynchronous transmission.  Give examples of each. 

6. Define half-duplex and full-duplex transmission.  Explain how half and full duplex relates to Ethernet – if at all.

7.  Is Ethernet synchronous or asynchronous?  Can it be both? if so, explain.  Can a communications technology operate both synchronously and asynchronously at different layers of the protocol stack/OSI model? if so, explain, if not, explain why not. 

8.  Explain the factor that limits the length of a single network segment in Ethernet.  Explain the factor(s) that limits the total distance of a half-duplex Ethernet network (multiple network segments).  Explain the factor(s) that limits the total distance of a full-duplex Ethernet network (multiple network segments).  How are these network segments typically segmented, and what is the rule-of-thumb governing the Ethernet segment deployment?

5 point bonus
 – what is the origin of the term “rule-of-thumb”?
9.  Define and explain the four characteristics of a device interface.  Give specific examples of interface standards (at least one of which is not covered in the Stallings text book).

10.   What is a DTE?  What is DCE?  Explain the difference between the two. 

 

Chapter 7:

 

11 a.  Consider a half duplex point to point link using a stop and wait scheme, in which a series of messages is sent, with each message segmented into a number of frames.  Ignore errors and frame overhead.  What is the effect on line link efficiency of increasing the message size so that fewer messages will be required?  Other factors remained constant.   

     b. What is the effect on line link efficiency of increasing the number of frames for a constant message size? 

     c.  What is the effect on line link efficiency of increasing frame size?  

12.  A channel has a date rate of 4 kilobits per second and a propagation delay of 20 ms.  For what range of frame sizes does stop and wait give an efficiency of at least 50 percent?  Take a look at Appendix 7A, Stop-and-Wait Flow Control

13  a.  Consider the use of 1000-bit frames on a 1-Mbps satellite channel with a 270-ms delay. What is the maximum link utilization for Stop-and-wait flow control?

       b. Continuous (Sliding Window) flow control with a window size of 7?

       c. Continuous flow control with a window size of 127?

       d.  In problems 13 b. and 13 c., which sliding window size is more efficient?  Why?

14. In the figure below, frames are generated at node A and sent to node C through node B.  Determine the minimum transmission rate required between nodes B and C so that the buffers of node B are not flooded, based on the following: 

· The data rate between A and B is 100kbps. 

· The propagation delay is 5 (s/km for both lines. 

· There are full-duplex lines between the nodes. 

· All data frames are 1000 bits long; ACK frames are separate frames of negligible length. 

· Between A and B, a sliding-window protocol with a window size of 3 is used. 

· Between B and C, stop-and-wait is used. 

· There are no errors. 

Hint: In order not to flood the buffers of B, the average number of frames entering and leaving B must be the same over a long interval.


15. (Question 7.9a) Using the CRC -CCITT polynomial, generate the 16-bit CRC code for a message consisting of a 1 followed by 15 0s.  Use long Division.

 
16. (Question 7.20) Two stations communicate via 1 Mbps satellite link with propagation delay of 270ms.  The satellite serves merely to retransmit data received from one earth station to another, with negligible switching delay.  Using HDLC frames of 1024 bits with 3 bit sequence numbers, what is the maximum possible data throughput; that is, what is the throughput of data bits carried in the HDLC frame. 

 

17. Two satellite terminals are located in Quito, Ecuador.  Each is set up 500 feet away from the other, and both are communicating to the other via a satellite in geo-synchronous orbit that is 22,242 miles away (distance between the satellite and the communications terminals includes both horizontal and vertical distance components).  The time required to switch the signal from the uplink to the downlink is negligible.  The data communications equipment in the satellite terminals is using HDLC with optional window sizes of 1, 7, 127, and 1023 for flow control.  Which window size provides the greatest link utilization?  What is the throughput for the link when a window size of 127 is used?  Explain how window size affects link utilization and throughput.  Assume 1024 bits per transmission unit, and a transmission rate of 1x106 bps. 

Show your work for credit.

5-point bonus for question 17:  Can you determine the azimuth and angle of elevation of the satellite shot?   If so, calculate each based on the information provided in the problem above.

 

18.  How is the 51.2 (s Ethernet slot time derived?  Taking into account how CSMA/CD works, and taking this slot time into account, calculate the maximum half-duplex 10 Mbps Ethernet network length (understand the difference between a network and a network segment).  As defined in the IEEE 802.3 standard, what is the maximum network length in a half-duplex Ethernet network?  Did you calculation match this difference?  If not, what do you attribute this difference to?   

19.  Two desktop computers are both connected to a 100baseT full duplex switch.  Each computer has a PCI 100baseT Network Interface Card (NIC) capable of running in full- duplex mode.  Assuming that the speed of the Ethernet Network Interface is the limiting factor in terms of transmission speed, what is the theoretical maximum speed at which one computer could send data to the other computer?  Remember that we are only concerned with data transfer at the data-link level.  Higher layer protocols do not pertain to this question.   

20.  In reality, if you were to transmit say, a one GB file from one computer to the other in a simple network like the one described above in question number 19, what data rates could you expect to see going across the switch?  What do you think the limiting factor would be in such a system?
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� In anticipation of your question – this bonus question has nothing to do with datacom.
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