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q What Should a Network Do?

Network Concepts and

| Functionality




Network Function #1:
Provide Connectivity...

... in @ Scalable Manner

How to Achieve Scalability?

Network Switches




Network Function #2:
Addressing

Network Function #3:
Resource Sharing
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| Time-Division Multiplexing
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Frequency-Division Multiplexing
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Problem
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Solution:
Statistical Multiplexing




Network Function #4:
| Packetization/Depacketization
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Network Function #5:

| Switching (Data Forwarding)
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Circuit Switching
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Packet Switching

| Packet Switching

Datagram Packet Switching

Virtual-Circuit Packet

| Switching

Virtual-Circuit Packet
| Switching




Types of Communication?

Communication

/ Networks

Switched
Communication Broadcast
Networks Communication
Networks
Circuit-Switched Packet-Switched
Communication Communication
Networks Networks
Datagram Virtual Circuit
Networks Networks

Comparison

- o Datagram Packet VC Packet
Circuit Switching Switching Switching
«  Dedicated transmission @ No dedicated No dedicated

a  Continuous
transmission

o Path stays fixed for
entire connection

o Call setup delay

o Transmission delay for
whole stream

o No queueing delay

4 Busy signal overloaded
network

o Fixed bandwidth for
each circuit

o Nooverhead after call
setup

transmission path

a  Transmission of packets

a Route of each packet is
independent

a  No setup delay

G Transmission delay for
each packet

G Queueing delays at
switches

a Delays increase in
overloaded networks

a  Bandwidth is shared by
all packets

a  Overhead in each
packet

transmission path
Transmission of packets

Path stays fixed for
entire connection

Call setup delay
Transmission delay for
each packet

Queueing delays at
switches

Delays increase in
overloaded networks
Bandwidth is shared by
all packets

Overhead in each

pack

Objectives:

Timing in Circuit Switching

Circuit
Establishment

Data
Transmission

Circuit
Termination

Timing of Datagram Packet
Switching

Timing of Datagram Packet
Switching: Congested Network
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Timing of Datagram Packet
‘ Switching: High-Speed Network
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Timing of Virt. Circ. Packet
Switching
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Timing of Virt. Circ. Packet
Switching: Low Bandwidth Net.
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Review: Network Concepts
and Functionality




