Q:No.13.3

Consider the transfer of a file containing one million 8-bit characters from one station to another. What is the total elapsed time and effective throughput for the following cases? 

b. A bus topology with two stations a distance D apart, a data rate of B bps, and a packet size P with 80 bits of overhead. Each packet is acknowledged with an 88-bit packet before the next is sent. The propagation speed on the bus is 200m/us. Solve for: 

Ans:b

File = 8 * 10^6 bits

Td = total transmission time of a frame

Td = 2Tprop + Tframe + Tack

a = Tprop/Tframe

utilization = 1/1 + 2a

Overhead = 80 bits

Ack = 88 bits

(1) D = 1Km, B = 1Mbps, P = 256 bits 

Ans:

data packet = 256-80 => 176

file = 8 * 10^6 / 176 => 45455 packets (rounding up)

Td = 2*(1000*10^(-6)/200) + 256/1*10^6 + 88/1*10^6

Td = 2*(5*10^(-6)) + 256*10^(-6) + 88*10^(-6)

Td = 10*10^(-6) + 256*10^(-6) + 88*10^(-6)

Td = 354*10(-6) seconds

Elapsed time = 45455 * (354*10^(-6)) => 16.09107 seconds

a = 5*10^(-6) / 256*10^(-6) 

a = 0.01953

Efficiency = 1 /1 + 2*0.01953 => 0.92624

throughput = 1 Mbps * 0.92624 => 0.92624 Mbps

(2) D = 1Km, B = 10Mbps, P = 256 bits 

Ans:

data packet = 256-80 => 176

file = 8 * 10^6 / 176 => 45455 packets (rounding up)

Td = 2*(1000*10^(-6)/200) + 256/10*10^6 + 88/10*10^6

Td = 2*(5*10^(-6)) + 25.6*10^(-6) + 8.8*10^(-6)

Td = 10*10^(-6) + 25.6*10^(-6) + 8.8*10^(-6)

Td = 44.4*10(-6) seconds

Elapsed time = 45455 * (44.4*10^(-6)) => 2.018202 seconds

a = 5*10^(-6) / 25.6*10^(-6) 

a = 0.1953

Efficiency = 1 /1 + 2*0.1953 => 0.71910

throughput = 10 Mbps * 0.71910 => 7.1910 Mbps

(3) D = 10Km, B = 1Mbps, P = 256 bits 

Ans:

data packet = 256-80 => 176

file = 8 * 10^6 / 176 => 45455 packets (rounding up)

Td = 2*(10000*10^(-6)/200) + 256/1*10^6 + 88/1*10^6

Td = 2*(50*10^(-6)) + 256*10^(-6) + 88*10^(-6)

Td = 100*10^(-6) + 256*10^(-6) + 88*10^(-6)

Td = 444*10(-6) seconds

Elapsed time = 45455 * (444*10^(-6)) => 20.18202 seconds

a = 50*10^(-6) / 256*10^(-6) 

a = 0.1953

Efficiency = 1 /1 + 2*0.1953 => 0.71910

throughput = 1 Mbps * 0.71910 => 0.71910 Mbps

(4) D = 1Km, B = 50Mbps, P = 10,000 bits 

Ans:

data packet = 10000-80 => 9920

file = 8 * 10^6 / 9920 => 807 packets (rounding up)

Td = 2*(10000*10^(-6)/200) + 10000/50*10^6 + 88/50*10^6

Td = 2*(5*10^(-6)) + 200*10^(-6) + 1.76*10^(-6)

Td = 10*10^(-6) + 200*10^(-6) + 1.76*10^(-6)

Td = 211.76*10(-6) seconds

Elapsed time = 45455 * (211.76*10(-6)) => 9.6255 seconds

a = 5*10^(-6) / 200*10^(-6)

a = 0.025

Efficiency = 1 /1 + 2*0.025 => 0.9523

throughput = 50 Mbps * 0.9523=> 47.619 Mbps

 

Q:No.13.4 

Consider a base band bus with a number of equally spaced stations with a data rate of 10 Mbps and a bus length of 1 Km. 

a. What is the mean time to send a frame of 1000 bits to another station, measured from the beginning of transmission to the end of reception? Assume a propagation speed of 200m/us. 

Ans:

Td = mean time, I’ll use Tframe in addition to Tprop.

Td = Tframe + Tprop 

Td = 1000/10*10^6 + 1000^10(-6) / 200

Td = 100*10^ (-6) + 5*10^(-6) => 105*10^(-6) seconds

 

b. If two stations begin to transmit at exactly the same time, their packets will interfere with each other. If each transmitting station monitors the bus during transmission, how long before it notices interference, in second? In bit times? 

Ans:

At about half way through the collision would be notice. 

T = 105*10^(-6) / 2 => 52.5*10^(-6) seconds

The length of this bus in bits is: L = R * (D/V)

L = 10 * 10^6 * (1000/200*10^6)

L = 10 * 10^6 * (5*10^-6) => 50 bits

Time in bits = 50/2 => 25 bits

 

Q:No.13.6 

At a propagation speed of 200m/us, what is the effective length added to a ring by a bit delay at each repeater. 

a. 1 Mbps 

Ans:

A bit is emitted every 1/R micro seconds

200 m/us, each bit occupies 200/R meters on the ring.

Effective length added is 200/1 = 200 meters.

 

b. 40Mbps

Ans:

A bit is emitted every 1/R micro seconds

200 m/us, each bit occupies 200/R meters on the ring.

Effective length added is 200/40 = 5 meters

