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LEARNING OBJECTIVES
» l|dentify the principal components of telecommunications
networks and key networking technologies.

« Describe the main telecommunications transmission media
and types of networks.

e Explain how the Internet and Internet technology work and
how they support communication and e-business.

» |dentify the principal technologies and standards for
wireless networking, communication, and Internet access.

e Assess the value to business of radio frequency
identification (RFID) and wireless sensor networks.
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Virgin Megastores Keeps Spinning with Unified Communications

* Problem: 1400 employees in 11 retail locations; slow
resolutions of business issues because of cost of
conference calls

» Solutions: Implement unified communications to
integrate voice mail, e-mail, conference calling,
instant messaging

» Micraosoft’s Office Communication Server, Office
Communicator, RoundTable conferencing and
collaboration tools

* Demonstrates IT's role in hastening communication
and flow of information
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Telecommunications and Networking in Today's Business World

* Networking and communication trends

» Convergence:

« Telephone networks and computer networks converging
into single digital network using Internet standards

e Cable companies providing voice service

« Broadband:

* More than 60% of U.S. Internet users have broadband
access

 Broadband wireless:

» Voice and data communication as well as Internet access
are increasingly taking place over broadband wireless
platforms
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Router

Illustrated here is a very simple computer network, consisting of
computers, a network operating system residing on a dedicated
server computer, cabling (wiring) connecting the devices, network
interface cards (NIC), switches, and a router.
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Telecommunications and Networking in Today's Business World
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Telecommunications and Networking in Today's Business World
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Telecommunications and Networking in Today's Business World
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Telecommunications and Networking in Today's Business World

» Key digital networking technologies
» Client/server computing

 Distributed computing model

» Clients linked through network controlled by network
server computer

» Server sets rules of communication for network and
provides every client with an address so others can find it
on the network

«  Has largely replaced centralized mainframe computing

« The Internet: Largest implementation of client/server
computing
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Figure 7-9

The Internet backbone connects.
to regional networks, which in
turn provide access to Internet
service providers, large firms,
and government institutions..
Network access points (NAPs)
and metropolitan area
exchanges (MAEs) are hubs'
where the backbone intersects
regional and local networks and
where backbone owners connect
with one another.
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The Global Internet
Internet Network Architecture
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The Wireless Revolution

Should Network Neutrality Continue?

* Read the Interactive Session: Organization and then
discuss the following questions:

is network neutrality? Why has the Internet operated

under net neutrality up to this point in time?

* 'Who's in favor of network neutrality? Who's opposed?
Why?

would be the impact on individual users, businesses,

and government if Internet providers switched to a tiered
service model?

« Areyou in favor of legislation enforcing network
neutrality? Why or why not?
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The Global Internet

Major Web Search Engines
Others 4%

Ask 2%
AOL 4%

MSN 13%

Google 60%

Yahoo! 17%

Figure 7-14

Google is the most popular search
engine on the Web, handling 56 percent
of all Web searches.
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The Global Internet

* Web 2.0

»  Second-generation interactive Internet-based services enabling
people to collaborate, share information, and create new
services online

* Cloud computing
» Software mashups and widgets

+ Blogs: Chronological, informal Web sites created by
individuals using easy-to-use weblog publishing tools

 RSS (Really Simple Syndication): Syndicates Web content
S0 aggregator software can pull content for use in another
setting or viewing later

»  Wikis: Collaborative Web sites where visitors can add, delete,
or modify content on the site

7.40
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The Global Internet

+ Web 3.0

* Current efforts to make using Web more productive

« Inefficiency of current search engines: Of 330 million
search engine queries daily, how many are fruitful?

* = Semantic Web

* Collaborative effort to add layer of meaning on top of
Web, to reduce the amount of human involvement in
searching for and processing Web information

« Other, more modest views of future Web
¢ Increase in cloud computing, SaaS

e  Ubiquitous connectivity between mobile and other
access devices

¢~ Make Web a more seamless experience

7.42
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The Global Internet

e |ntranets

Use existing network infrastructure with Internet connectivity
standards software developed for the Web

Create networked applications that can run on many types of
computers

Protected by firewalls

o« Extranets

Allow authorized vendors and customers access to an internal
intranet

Used for collaboration
Also subject to firewall protection

17/06/53
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The Wireless Revolution

» Wireless computer networks and Internet access
* _Wi-Fi (cont.)

» Hotspots: One or more access points in public place to
provide maximum wireless coverage for a specific area

» Weak security features

« WiMax (802.16)
» Wireless access range of 31 miles
* Require WiMax antennas

» Sprint Nextel building WiMax network

7.48
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The Wireless Revolution

» Radio frequency identification (RFID)

e Use tiny tags with embedded microchips containing data
about an item and location, and antenna

« Tags transmit radio signals over short distances to special
RFID readers, which send data over network to computer for
processing

e Active RFID: Tags have batteries, data can be rewritten,
range is hundreds of feet, more expensive

» Passive RFID: Range is shorter, also smaller, less
expensive, powered by radio frequency energy

17/06/53
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The Wireless Revolution

* Wireless sensor networks

» Networks of hundreds or thousands of interconnected wireless
devices embedded into physical environment to provide
measurements of many points over large spaces

« Used to monitor building security, detect hazardous substances
in air, monitor environmental changes, traffic, or military activity

« Devices have built-in processing, storage, and radio frequency
sensors and antennas

« Require low-power, long-lasting batteries and ability to endure in
the field without maintenance

7.51
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The Wireless Revolution

A Wireless Sensor Network

Internet

Figure 7-18

The small circles represent
lower-level nodes and the larger
circles represent high-end
nodes. Lower-level nodes
forward data to each other or to
higher-level nodes, which
transmit data more rapidly and
speed up network performance.
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The Wireless Revolution
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The Wireless Revolution
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i

The Wireless Revolution

WiMAX 802.16m

Mobile WiMAX™ Roadmap

Mobile WiMAX Rel 1.0 3 Mobile WiMAX Rel 1.5 " Mobile WiMAX Rel 2.0 %
[802.14e) py (802.16e Rev2) @ {802.16m) y
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Mobile Broadband
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2008 2009 /2010

|

2010/ 2011
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PCMCIA
PCMCIA

Personal Computer Memory Card International
Association wis PCMCIA
* cwnsnsian I8ianizussdudg ies 3.3 Volt
* indudanmesnsauni Direct Memory Access (DMA)
* udulnsasuns aiiliiau1ginniu
* Jsulzanasgimssansauduaesla (APM)
* famamnsadmssuaossla 32 bit bus (Card bus) i
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RFID

Sun Java RFID System
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RFID

RFID Enabled Shipping & Receiving

Order received, Pick & packed
thfen rgli_ased into an LPN. LPN detected as it passes
oF.picng RFID tag applied through dock & ship
confirm is processed

LPN detected as it passes
through receiving dock
and Receipt processed
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RFID

Video Cases

http://www.youtube.com/watch?v=asxYJw/wlH
E&feature=related

http://www.youtube.com/watch?v=xQDGH9JzZt
A&feature=related
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