Q.NO: 7.5                                                                                                                                                           A channel has a data rate of R bps and a propagation delay of t seconds per kilometer. The distance between the sending and receiving nodes is L kilometers. Nodes exchange fixed-size frames of B bits. Find a formula that gives the minimum sequence field size of the frame as a function of R, t, B and L (considering maximum utilization). Assume that ACK frames are negligible in size and the processing at the nodes is instantaneous.
Ans:

Time to transmit one frame => Tframe = B/R

Propagation time => Tprop = L/t

U = W/2+2a (maximum utilization, U = 1)

W = 2^n – 1 (Windows Size)

a = Tprop / Tframe => L/t / B/R => a = R/B * L/t

1 = 2^n – 1 / 1+2.RL/Bt 

1+2.RL/Bt = 2^n – 1

2.RL/Bt = 2^n  => n = log2(2RL/Bt)
Q.NO: 7.20                                                                                                                                                                                                                                                                                                                                                     
Two stations communicate via a 1-Mbps satellite link with a propagation delay of 270ms. The satellite serves merely to retransmit data received from one 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 HDLC frames.
Ans:

Tframe = 1024/10^6 => 1.024 * 10^(-3)

Tprop = 270 * 10^(-3)

a = 270 * 10^(-3) / 1.024 * 10^(-3) => 263.671

W = 7 (3 bit sequence)

U = W / 2a + 1

U = 7 / 2*263.671 + 1 => 0.013
