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„While it took the radio 38 years, and the television a short 13 years, it 
took the World Wide Web only 4 years to reach 50 million users.”

„While it took the radio 38 years, and the television a short 13 years, it 
took the World Wide Web only 4 years to reach 50 million users.”

1. Definition and advantage
2. Organizational extension
3. Topology
4. Hierarchy
5. Transfer rate
6. Transmission media
7. Scope
8. Communication protocol
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PAN: personal area 
network

PAN: personal area 
network

HAN: home area 
network

HAN: home area 
network

(W)LAN: (wireless) local
area network

(W)LAN: (wireless) local
area network

MAN: metropolitan area networkMAN: metropolitan area network
WAN: wide area networkWAN: wide area network
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BusBus RingRing StarStar TreeTree

MeshMesh Cellular
(WLAN)
Cellular
(WLAN)
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peer to peer networkpeer to peer network

server-client networkserver-client network

Host-terminalHost-terminal

• The hierarchy of a computer depends on the application used
• The same computer can be part of a

• peer-to-peer network (e.g. napster), or
• server-client network (e.g. web browsing)
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number of bits transmitted during
one second

number of signal units per second that
are required to represent those bits

where N is no-of-bits represented by each 
signal shift.
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Émile Baudot
1845-1903

telegraph engineer

Émile Baudot
1845-1903

telegraph engineer
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Source: WikipediaSource: Wikipedia

2012: 4G: downstream 1Gbit/s, upstream 500 Mbit/s2012: 4G: downstream 1Gbit/s, upstream 500 Mbit/s
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Typical transfer rates

4G:
Theoretical:
150-300 Mbps

Real:
~20 – 100 Mbps

10 – 1000 Mbps 802.11ac:
Theoretical: ~1000 Mbps

Real:
~ 1 – 150 Mbps
(variable)
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Wired media

Coaxial cable
(10 Mbit/s)

Coaxial cable
(10 Mbit/s)

ConnectorConnector

Fiber optic cable
Up to 400 Gbit/s

Fiber optic cable
Up to 400 Gbit/s

Unshielded (UTP)
(up to 100 Mbit/s)
Unshielded (UTP)
(up to 100 Mbit/s)

Shielded (STP)
(up to 10 Gbit/s)
Shielded (STP)
(up to 10 Gbit/s)

Twisted pair cableTwisted pair cable

Wireless media
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Radio wavesRadio waves

Infra red
waves
Infra red
waves

LaserLaser

„On-the-go”„On-the-go”„Nomadic”„Nomadic”
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 Connect to the internet wirelessly using
microwaves in the 2.4 GHz and 5 GHz bands

 The name is a trademark name (after Hi-Fi)

 Security: Wi-Fi Protected Access encryption (WPA2)

 Interference: microwave ovens, security cameras, 
Bluetooth devices, cordless phones, baby monitors
 „Why Does Running My Microwave Kill My Wi-Fi 

Connectivity?”
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 Wireless internet using microwaves in the
800 MHz - 5 GHz bands

 Generations
 1981: 1G, analogue
 1992: 2G, digital technology
 2001: 3G, multi-media support
 2012: 4G, ultra broadband access

(mobile web, HD moblie 3D TV, cloud computing)
 2020: 5G, real time communication (>1 Gbit/s)
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(e.g. Wi-Fi)(e.g. Wi-Fi) (e.g. Mobile net)(e.g. Mobile net)
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Source: www.raconteur.netSource: www.raconteur.net
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 Education roaming: secure, world-wide roaming 
access service developed for the international 
research and education community
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 Username: Student ID on the card (10 digits)
 xxxxxxxxxx@bibl.u-szeged.hu

 Password: birth date (e.g. 01-JAN-70)

 In Szeged: 
 Main educational building (Dóm square)
 Small educational building (Dept. of Medical Physics

and Informatics)
 Opthalmology Clinics
 Central library
 … more and more locations

 More information: 

http://eduroam.bibl.u-szeged.hu/index.en.html 18
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private
network within an 
organization 19http://www.tse.dehttp://www.tse.de

international
network system

Description of digital 
message formats and 
rules for exchanging 
data

Formats and rules:

Main routes:
backbone: principal data 
routes
Hbone: Hungarian backbone

Internet TCP/IP

Novell IPX/SPX

Microsoft NetBEUI
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Dedicated route

Alternative routes

www.boerner.netwww.boerner.net
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Intranet: Computer network of the University of 
Szeged, Faculty of Medicine

Medical faculty (ÁOK) LAN:
Local backbone with speed of Gbit, 40 Gbites outside connection

Number of workstations: ~2000
Servers: ~100
Users: ~2500

Extended star
topology
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Intranet: Computer network of the University of 
Szeged, Faculty of Medicine

Novell Netware 
servers
for institutes

Server for local
administration:
IBM RS6000: 
Hospital 
Information System
(MedSol)

Laboratory, SAP

Linux: mail, 
webserver, 
nameserver
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The HBONE, Hungarian backbone main routes


