Solution to Assignment 1

1. transmission delay = L/R where L = length of packet in bits, R = rate

For 1Gbps link, transmission delay = 100/1000000000 = 100 ns

For 100Mbps link, transmission delay = 100/100000000 = 1 (s

2. a) transmission delay for 10 cars = 12 * 10 = 120 secs = 2 min.

t1 = transmission delay at booth1 = 2 min.

t2 = propagation delay from booth 1 to booth 2 = 100/100 = 1 hr.= 60 mins

t3 = transmission delay at booth 2 = 2 min.

t4 = propagation delay from booth 2 to booth 3 = 100/100 = 1 hr. = 60 mins.

( end to end delay = t1 + t2 + t3 + t4 = 2  + 60 + 2 + 60 =124 mins. = 2 hrs and 4mins.

b) transmission delay for 7 cars = 12 * 7 = 84 secs 

t1 = transmission delay at booth1 = 84 sec.

t2 = propagation delay from booth 1 to booth 2 = 100/100 = 1 hr. = 3600 sec

t3 = transmission delay at booth 2 = 84 sec.

t4 = propagation delay from booth 2 to booth 3 = 100/100 = 1 hr. = 3600 sec

( end to end delay = t1 + t2 + t3 + t4 = 84  + 3600 + 84 + 3600 =  7368 sec = 

2 hrs 2 mins and 48 secs

3.   a) propagation delay = m/s Seconds
b) transmission time = L/R Seconds
c) end to end delay = dtrans + dprop  = (m/s + L/R) Seconds
d) The last bit is just being pushed onto the link from A

e) First bit is traveling on the link between A and B.

f) First bit has reached host B

g) m/s = L/R

  or,  m/ (2.5 * 108 ) = 100/ 28000 

  or, m = (100 * 2.5 * 108)/ 28000 = 892857m = 892.8 km

4. 48 bytes = 48 * 8 = 384 bits per packet

Time required to encode 384 bits @ 64kbps = 384/64000 = 0.006 sec

Transmission delay = L/R = 384/1000000 = 0.000384sec

Propagation delay = 2 msec = 0.002 sec

 Nothing is mentioned in the problem about the decode time at host B. 
Total time (just before decoding at B)  = encode time + transmission delay + propagation delay 
= 0.006 + 0.000384 + 0.002 

 = 0.008384 sec = 8.384 msec.

5. a) bandwidth-delay product = 1Mbps * 10000000/( 2.5 * 108 ) = 40000 bits = 40 kbits

b) prop delay = 10000000/( 2.5 * 108 ) = 0.04 sec

 1/1000000 = 0.000001 sec is required to transmit 1 bit.

Therefore, in 0.04 sec 0.04/0.000001 = 40000 bits are transmitted.

40000 bits are transmitted on the link at any given time.

c) Bandwidth delay product is the maximum number of bits that can be on the link at any given time.

d) width = 10000000/40000 = 250 m. Yes it is larger than a football field

e) w = m/(R * (m/s)) = s/R

