ASSIGNMENT #3
1.
a.
Circuit Switching


T
=
C1 +  C2    where



C1
=
Call Setup Time



C2
=
Message Delivery Time



C1
=
S = 0.2



C2
=
Propagation Delay + Transmission Time




=
N  D + L/B




=
4  0.001 + 3200/9600 =  0.337



T
=
0.2 + 0.337 =  0.537 sec



Datagram Packet Switching
1.











Shown are 5 nodes meaning that there are 4 hops from Node 1 to Node 5. Four different colors depict 4 different packets. 

(How do we get 4 packets……Each packet is 1024 bit. Subtract the header H. This gives us 1024-16 = 1008 bits will be delivered per packet. This means that with a total data of 3200 bits, we would require 3200/1008 = ┌ 3.17 ┐ = 4 packets (assume the 4th packet to be = P = 1024 bits with padding). H will be added to each packet.

Consider the diagram. The first packet to get transmitted is the red packet at Node 1 (T0). We would say that transmission for all four packets is complete only when the last yellow packet has crossed Node 5 (Tn). Each packet is P bits. Transmitting each packet at rate B would take P/B secs. Followed by the red packet is the orange packet (assume no inter-frame spacing i.e. there is no loss of time between two consecutive packets). Followed by the orange is the green and then comes the yellow.

We want to find the Total Time = Time to transmit Red/Orange/Green into the system +

Time it takes Yellow to get thru to Node 5. 

This would give us the total time to transmit all 4 packets all the way across.

Just before transmission of the yellow packet from Node 1, the time elapsed since the red packets transmission is: 3*P/B (Reds + Orange + Green’s transmission time).

Total time for yellow packets transmission is P/B * 4 (4 hops) + D*4(4 delay at each of the 4 hops).

Thus total time for transmission of four packets 
= 3*P/B + 4*P/B + 4*D








= 7*P/B + 4D







= 7 * 1024/9600 + 4*0.001







= 0.75066sec



Virtual Circuit Packet Switching


T
=
V1 + V2 where



V1
=
Call Setup Time



V2
=
Datagram Packet Switching Time



T
=
S + 0.7506 =  0.2 + 0.7506
=  0.9506 sec


b.
Circuit Switching vs. Diagram Packet Switching


Tc
=
End-to-End Delay, Circuit Switching



Tc
=
S + N  D + L/B



Td
=
End-to-End Delay, Datagram Packet Switching





Np
=
Number of packets =  




Td
=
D1 +  (N – 1)D2


D1
=
Time to Transmit and Deliver all packets through first hop



D2
=
Time to Deliver last packet through a hop



D1
=
Np(P/B) + D



D2
=
P/B + D



T
=
(Np + N – 1)(P/B) + N x D



T
=
Td


S + L/B =
(Np  + N – 1)(P/B)



Circuit Switching vs. Virtual Circuit Packet Switching


TV
=
End-to-End Delay, Virtual Circuit Packet Switching



TV
=
S + Td


TC =
TV


L/B
=
(Np + N – 1)P  B



Datagram vs. Virtual Circuit Packet Switching


Td  = TV – S

2.
a.
The transmission time for one cell through one switch is t = (53  8)/(43  106) = 9.86(s.


b.
The maximum time from when a typical video cell arrives at the first switch (and possibly waits) until it is finished being transmitted by the 5th and last one is 2  5  9.86(s = 98.6(s.


c.
The average time from the input of the first switch to clearing the fifth is  (5 + 0.6 5 0.5)9.86(s = 64.09(s.
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P/B – Time to transmit one packet





Assume Inter-frame spacing = 0
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