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Circuit Switching

⚫ Switching refers to mechanism used to provide a path from s to d for a call in
a phone network or a packet in a computer network.

⚫ Circuit Switching: Communication via circuit switching implies that there is
a dedicated path between two stations. E.g. Phone network.



Circuit Switching

⚫ There are 3 phases involved in Circuit Switching:

1. Circuit Establishment

Before any signals can be transmitted, an end-to-end (station-to-
station) circuit must be established. This circuit is an exclusive path for
data transfer from s to d.

2. Data Transfer

Information can now be transmitted through the network

3. Circuit Disconnect

After some period of data transfer, the connection is terminated,
usually by the action of one the two stations.

Circuit Switching is fine for voice traffic but is inefficient for data traffic
(between computers) because the dedicated path is idle during most of the
connection.



Packet Switching

⚫ Data is transmitted in short packets (< 1500 bytes). A message is broken into
a series of packets.

⚫ Each packet contains data and control information (routing and error control
information)

⚫ At each node along the path, the packet is received, stored briefly, and passed
on to the next node.



Advantages of Packet Switching over 
Circuit Switching

1. Line utilization is greater since many packets share a link over time.

2. Calls are never blocked as in circuit switching.

3. It is possible to prioritize packets.



Types of Packet Switching

⚫ There are two types of Packet Switching:

⚫ Datagram Service

⚫ Virtual Circuits



Datagrams

⚫ Each packet is treated independently, with no reference to packets that have 
gone before. 

⚫ Packets can follow different routes and arrive out of sequence. Each packet is 
called a datagram.



Virtual Circuits
⚫ A preplanned route is established before any packets are sent. Once the route

is established, all the packets between a pair of communicating parties follow

this same route through the network.

⚫ The s node sends a control packet called the Call Request Packet to the d
node. If the d node is prepared to accept the connection, it sends back a
control packet called the Call Accept Packet to the s node. This packet follows
the same route as was established by the Call Request Packet.



Virtual Circuits

⚫ Note: There is no dedicated path as in a circuit switched network as the same
virtual path is shared by packets belonging to different messages.

⚫ A packet is still queued for output over a line. Only there is no routing
decision made at each node as in datagrams.



Datagrams vs. Virtual Circuits (VCs)
DATAGRAMS VIRTUAL CIRCUITS

Call setup phase avoided Call setup phase needed

Routing decision at each 
node for each packet

All packets follow the same 
route (no routing decision)

Packets may arrive out of 
sequence

Packets arrive in sequence

More suited if s wants to 
send only a few packets

More suited for data 
exchange for extended 
period of time

If a part of a network 
becomes congested, 
incoming datagrams can be 
routed away

More difficult to adapt to 
network congestion

More reliable because if a 
node fails, packets can be 
routed around it

Less reliable because a failed 
node would disrupt all VCs 
through it



The Effect of Packet Size on 
Transmission Time 

⚫ There is an important relationship between packet size and transmission 
time.  

⚫ Assume there is a virtual circuit from X to Y via nodes a, b. The message to be sent is 30 
bytes and each packet contains 3 bytes of control information (header).

⚫ E.g. 1 

Data size = 30  bytes; total packet size = 30 + 3 = 33 bytes; 

Bytes transmitted * number of transmissions = 33 x 3 = 99 bytes

⚫ E.g. 2

Data size = 15  bytes; total packet size = 15 + 3 = 18 bytes; 

Bytes transmitted * number of transmissions = 18 x 4 = 72 bytes     Time

⚫ E.g. 3

Data size = 6  bytes; total packet size = 6 + 3 = 9 bytes; 

Bytes transmitted * number of transmissions = 9 x 7 = 63 bytes

Packet Size

⚫ E.g. 4

Data size = 3  bytes; total packet size = 3 + 3 = 6 bytes; 

Bytes transmitted * number of transmissions = 6 x 12 = 72 bytes



The Effect of Packet Size on Transmission Time 


