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Figure 10.10 Packet Switching: Virtual-Circuit Approach
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Problems

Define the following parameters for a switching network:

= number of hops between two given end systems

message length in bits

= data rate, in bits per second (bps), on all links
= fixed packet size, in bits

= overhead (header) bits per packet

call setup time (circuit switching or virtual circuit) in seconds

S LT v~ 2
|

= propagation delay per hop in seconds

a. For N =4 L =3200,B =9600,P = 1024, H = 16,5 = 0.2, D = 0.001, com-
pute the end-to-end delay for circuit switching, virtual circuit packet switching,
and datagram packet switching. Assume that there are no acknowledgments.
Ignore processing delay at the nodes.
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Circuit Switching i
T C1 + C2 where SOI Utlon

1

= J

C
C
C
C

2

T

Call Setup Time
Message Delivery Time
S=0.2

Propagation Delay + Transmission Time

NxD+L/B
4 % 0.001 + 3200/9600 = 0.337
0.2 + 0.337 = 0.537 sec

Datagram Packet Switching

D;+D,+D;+D, where

Time to Transmit and Deliver all packets through first hop
Time to Deliver last packet across second hop

Time to Deliver last packet across third hop

Time to Deliver last packet across forth hop



Solution

There are P - H = 1024 - 16 = 1008 data bits per packet. A message of 3200 bits
require four packets (3200 bits/1008 bits/packet = 3.17 packets which we round up
to 4 packets).

D, = 4xt+pwhere

= transmission time for one packet
= propagation delay for one hop
, = 4x(P/B)+D
= 4 x(1024/9600) + 0.001
= 0.428
D, = Dy=D,=t+p
= (P/B)+D
= (1024/9600) + 0.001 = 0.108
T = 0428+0.108 +0.108 + 0.108
= 0.752 sec

k-
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Virtual Circuit Packet Switching
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V, +V, where SOIution

Call Setup Time

Datagram Packet Switching Time
S+0.752= 0.2+0.752 = 0.952 sec

Circuit Switching vs. Diagram Packet Switching

End-to-End Delay, Circuit Switching
S+NxD+L/B
End-to-End Delay, Datagram Packet Switching

Number of packets = {L—‘
P—H

D;+ (N-1)D,

Time to Transmit and Deliver all packets through first hop
Time to Deliver last packet through a hop

Np(P/B) +D

P/B+D



Solution

T = (N,+N-1)(P/B)+NxD
T = T,
S+L/B= (N, +N-1)(P/B)

Circuit Switching vs. Virtual Circuit Packet Switching
Iy, = End-to-End Delay, Virtual Circuit Packet Switching

T, = S+T,
To=T,
L/B = (Np+N-1)(P/B)

Datagram vs. Virtual Circuit Packet Switching
Iq =Tv -5
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