ASSIGNMENT #1

1) Amount of data in the  box = (1000GB = 1000*109 bytes = 8000*109 bits)





        = 8*1012 bits


Speed of Fast Rider = 30km/hr = 8.33m/s

If the Fast Rider analogy is compared to a network link carrying data, we see that 
in the case of the Fast Rider, the data is already on the line (in comparison to the 
second case in which we need to put 1000GB of data onto the line at 50Mbps).

Transmission rate of Satellite Link = 50Mbps = 50 * 106 bits/sec


Time to transmit 1000GB of data on this line = (8000*109)/ (50 * 106)








 = 160,000sec


Total Satellite Time at 50Mbps = 160,000 + 270 * 10-3 sec 

                                                   = 160000.270 sec


If ‘X’ is the distance for which Fast Rider has higher data rate, then we have
· 8.33m/s > X / 160000.270

· X < 1333.28 km
2)  
1 Byte = 8 bits = 28 combinations = 256 numbers can be represented in one byte

Category 1: 
[0 – 199]
- 200 words in one byte 

Category 2:   
[200 - 249]
-12800 words in two bytes (50 * 256 = 12800)

Category 3:
[250 – 256] 
- a string follows with length in next byte






  Average word length = k characters.






  k characters will be represented in k + 2 bytes


Total bytes= [1 * .75] + [2 * .10] + [(k+2) * .15]



         .75 + .2 + .3 + .15k = 1.25 + 0.15k

The percentage saving for each word at average assuming that blanks are not 
encoded is: ([k- (1.25 + .15k)] / k)*100



      = [.85-1.25/k]*100 %
3) L1 = 1Gbps


L2 = 54Mbps

      M  = 1000bits


T1 
= M / L1


= 1000 /( 1* 109 ) = 1 * 10-6 sec

T2
= M / L2

= 1000 /(54*106) = 18.52 * 10-6 sec
4) 
F bits - Packet length

Q links - Number of Links

Rbps - Data rate on each link


a)



Packet Switched Virtual Circuit :
ts  = Set Up Time
‘h’ bits get added by layers
Time taken on 1 Link = (F+h)/R 
Time taken on Q Links = Q * (F+h)/R 

Total time taken:   ts + Q(F+h)/R

b) Packet Switched Datagram network and a connection less service
Header size:  2h
Time taken on 1 Link : (F+2h) / R
Time taken over Q Links:  Q(F+2h)/R over Q links
c) Circuit Switched Network

Setup Time : ts


Header size : h bits


Total Time to Send : ts + (F + h)/R 
