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Introduction

ÅMany new and emerging technologies

ïMobile networks

ïImage, audio/video processing

ïAI, robotics, DSP, vehicle design

ïComputer and network security, automation, data 
mining, wimax

ïBioinformatics, distributed computing, SW 
engineering
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Traditional Distance Learning

ÅCorrespondence courses

ÅRequires a high level of motivation

ÅDifficult to follow up

ÅRelies on a single mode of communication 
(mail system)

ÅQuality and depth in offered courses

ÅNot well accepted by peers
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IT Influence

ÅInternet availability (Billion plus users)

ÅHigh speed (DSL, broadband and satellite)

ÅChange in communication methods

ïEmail Č ftp Č web sites Č audio/video 
conferencing Č availability of wifi/wimaxČ 3G, 
4G and beyond cell phones (ipod, Blackberry etc)

ÅEducation

ïCourse web sites Č course management systems 
Č online universities Č acceptance by peers
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Wearable Computers

ÅNot this!

Å Computing power that one can wear with ease

Å Head mounts, glasses

Å Gloves

Å Shirts/jackets

Å Wrist band
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Wrist Computing
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Glasses with Display
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Jackets
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Not Convincing Enough!

ÅPortable PC

ïNot laptop or notepad

ïNot mobile phone

ÅPen PC with amazing display technology

ïHolographic display

ïHolographic keyboard
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Nanotechnology

ÅA field of applied science at nanoscale
(nano=billionth)

ÅFocused on the design, synthesis, characterization 
and application of materials and devices at nanoscale

ÅPresents a whole new spectrum of opportunities to 
build device components and systems for entirely 
new space architectures

ÅInjectableagents/sensors

ïSome implications, medical/social
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Molecular Gears from a Computer 

Simulation
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Carbon Nanotubes

ÅA molecular configuration of Carbon

ÅForm of cylindrical carbonmoleculesand have novel 
properties

ÅPotentially useful in a wide variety of applications in 
nanotechnology, electronics, opticsand other fields 
of materials science

ÅExhibit extraordinary strength and unique electrical
properties

ÅAre efficient conductors of heat
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http://en.wikipedia.org/wiki/Carbon
http://en.wikipedia.org/wiki/Molecule
http://en.wikipedia.org/wiki/Chemical_property
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http://en.wikipedia.org/wiki/Materials_science
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Animation of a Carbon Nanotube

Showing its 3D Structure
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ÅCarbon NanotubeSmashing 
on Lower Terrace of 

Diamond

ÅCarbon NanotubeLosing 
Atoms on Upper Terrace of 
Diamond 
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Biometrics

ÅFacial Recognition
ïWidely regarded and accepted as a biometric means of 

personal authentication

ÅIris Recognition
ïOffers a non-invasive, non-contact human interface
ïEasy to use while offering a high level of security
ïBecoming an accepted technology
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Iris Recognition
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ÅFingerprint Recognition

ïProvides a tried, tested and secure solution to 
personal verification

ÅVoice Recognition

ïOffers efficient and very accurate solutions for 
ŀǳǘƘŜƴǘƛŎŀǘƛƴƎ ŀ ǇŜǊǎƻƴΩǎ ƛŘŜƴǘƛǘȅ ŦǊƻƳ ǘƘŜƛǊ ǾƻƛŎŜ
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Telecommunications Technology

Å1G: Analog cell phones
Å2G: Digital cellphones(digital encoding used in 

phones)
ÅDigital signaling used in both
ÅAlso 0G, 0.5G, 2.5G, 2.75G, 3.5G and 3.75G based 

upon the intermediate technology

Å3G: Provides the ability to transfer simultaneously 
both voice data (a telephone call) and non-voice data
ïFile download, exchanging email, and instant messaging
ïIn marketing 3G services, video telephony has often been 

used as the killer application for 3G



4G Innovations

ÅThe infrastructure and the terminals have 
almost all the standards from 2G to 3G 
implemented

ÅAlso serves as an open platform where the 
new innovations can go with it.

ÅSome of the standards which pave the way for 
4G systems are WiMax, WiBroetc.

http://en.wikipedia.org/wiki/WiMax
http://en.wikipedia.org/wiki/WiBro


Wireless/Wireline Networking in 4G

Connection Layer

Core IP Network

Cellular 3G

(UMTS etc.)

Digital 

Audio/Video 

Broadcast

Cellular 2.5G 

(GSM etc.)

Cellular 4G

Short Range 

PAN/LAN/M

AN/WAN WLAN/

HIPERLAN

Seamless connection of networks in 4G systems



Comparison of 1G -5G Technologies

Technology/ 
Features

1G 2G/2.5G 3G 4G 5G

Start/
Deployment

1970/
1984

1980/
1999

1990/
2002

2000/
2010

2010/
2015

DataBandwidth 2 kbps 14.4-64 kbps 2 Mbps 200 Mbps to 1 
Gbps for low 

mobility

1 Gbps and higher

Standards AMPS 2G: TDMA, CDMA, 
GSM

2.5G: GPRS, EDGE, 
1xRTT

WCDMA, 
CDMA-2000

Single 
unified standard

Single 
unified 

standard

Technology Analog cellular 
technology

Digital cellular 
technology

Broad 
bandwidth 
CDMA, IP 

technology

Unified IP and 
seamless 

combination of 
broadband, 
LAN/WAN/

PAN and WLAN

Unified IP and 
seamless 

combination of 
broadband, 

LAN/WAN/PAN/WL
ANand wwww

Service Mobile 
telephony 

(voice)

2G: Digital voice,
shortmessaging
2.5G: Higher
capacity
packetizeddata

Integrated high 
quality audio, 
video and data

Dynamic 
information 

access, wearable 
devices

Dynamic 
information access, 
wearable devices 

with AI capabilities

Multiplexing FDMA TDMA,CDMA CDMA CDMA CDMA
Switching Circuit 2G: Circuit

2.5G: Circuit for 
access network & 

air interface; 
Packet for core 

network and data

Packet except 
circuit for air 

interface

All packet All packet

CoreNetwork PSTN PSTN Packet network Internet Internet

Handoff Horizontal Horizontal Horizontal Horizontal and 
Vertical

Horizontal and 
Vertical
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Wifi to WiMax

ÅA standards-based technology enabling the delivery 
of last milewireless broadband access as an 
alternative to cable and DSL

ÅIEEE 802.16 standard

ÅNot really a technology but standard

ÅCity (metropolitan) based wireless network access

ÅAccess points in Wireless Local Area Network (WLAN 
ς802.11 based), radio antenna for 802.16 with 
bigger coverage

http://en.wikipedia.org/wiki/Last_mile


IT Application Areas

ÅSecurity

ÅSemiconductor Manufacturing

ÅMaterials Science

ÅHealthcare Monitoring

ÅHuman Computer Interaction

ÅΧΦ !ƴŘ ƻŦ ŎƻǳǊǎŜ

ÅE-Learning systems
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E-Learning: Basic Components

ÅSynchronous/Asynchronous  and frequent student, faculty 
participation (virtual classroom)

ÅOnline lectures and assignments (MS Office tools, Podcasting, 
application of simulation/animation)

Å Individual/group assignments including case studies and 
discussions (html and CMS tools)

Å Individual/group term papers (MS Office)

ÅA comprehensive literature review, especially for graduate 
students (html/xml and CMS tools)

ÅOnline library access (html/xml and CMS tools)

ÅOnline exams, tests and quizzes (html/xml and CMS tools)
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Class Live Pro: Virtual Classroom
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Application Sharing
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Whiteboard
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Session Archives
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Offline Discussions
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Content Delivery via Podcasting

ÅA series of digital media downloaded 
via web

ïEpisodic

ïDownloadable

ïProgram-driven, mainly with a host 
and/or theme

ïConvenient, usually via an automated 
feed with computer software

36



Podcasting Overview
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Visualization By Animation and Simulation

ÅVisualization makes the concepts easier to 
follow

ÅSelf paced learning

ÅUses power of modeling/simulation

ÅCould use many available tools

ïNetwork animation tools (ITGuru, Opnet, ns-2 etc) 

ïAnimated Power points

ï!ǇǇƭŜǘǎΣ ŦƭŀǎƘ ŀƴƛƳŀǘƛƻƴ ΧΦ

ÅPaper presentation later; a sample at end
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Course Management Systems

ÅDistance Education/E-Learning support

ïChat, whiteboard available

ïPodcasting (developing)

ïApplication sharing (developing)

ÅBuilt-in assessment tools

ïCourse objectives, mapping to program outcomes

ïAssignments with goals and mapping to course 
objectives

ÅNeeds efficient network servers
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A Typical BB Learning System Screen
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Chat in BB ( GeorgiaView )
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Chat Room or Whiteboard Room Creation
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Some Other Approaches in North America

ÅWebTychoapproach at UMUC

ÅOnline class access system at DePaul 
University

ÅLearning Management System at Florida 
Institute of Technology

ÅSupport from textbook publishers

ïSAM from Cengagelearning supporting computer 
literacy and Office 2007
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New E-Learning Systems Needed

ÅUse of Technology and HCI

ïWearable Computing

ïUbiquitous/pervasive computing

ïEmbedded Virtuality: Invisible/transparent 
computing 

ïAugmented Reality

ïAnimation/Simulation

ïIVR: Interactive Virtual Reality (Second Life)
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Interaction Paradigms

Large circles represent principal paradigms. 

Oblong shapes represent convergent paradigms. 

Words without surrounding shapes represent specific system architectures 
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Embodied Virtuality

How do we disperse computing functionality 
throughout the environment?

What form should EV computing take? 

What kind of interface does it require? 

How much control should we retain, and how much 
should be automated?
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Virtual Reality

ÅThe goals of the virtual reality (VR) 
community are the direct opposite of the 
goals of the EV community.

ï EV strives to integrate computer functionality 
with the real world

ï VR strives to immerse humans in a virtual world

ÅNonimmersiveenvironments 

ÅImmersive environments
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New Forms of Interaction

ÅWireless Handheld 
Devices as Portable 
Research Assistants

ÅBlackberry and ipod for 
learning

ÅLearning Islands on 
second life
ïUniversity campuses
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Chatting in Second Life
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Conclusions and Challenges

ÅAn overview of some emerging technologies

ÅWearable computers will become more common as 
chip sizes get smaller

ÅPen PC and holographic display has potential to 
attract new generation of buyers

ÅNew E-learning systems are emerging

ÅAssessment of students in DL courses is difficult

ïAcademic dishonesty is a concern

ÅNeeds serious development effort by good educators

ÅWorldwide acceptance and accreditation efforts are 
needed
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Visualization Example

ÅEavesdropping
ïAttacker configures his/her network interface into promiscuous mode

ïAttacker captures packets leading to the possibility of password 
stealing

Å!ƭǎƻ Χ
ïEvil Twin

ïARP Cache Poisoning

ï!wt wŜǉǳŜǎǘ wŜǇƭŀȅ ΧΦ
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Wireless Security: Eavesdropping



Eavesdropping

Alice

John

Access Point

Bob

John sets his NIC to promiscuous mode 

John captures the packet sent by Alice 

Alice sends a message to Bob
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Alice

John

Access Point

Bob

AP forwards the packet
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Alice

John

Access Point

Bob

Bob replies to Alice
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Alice

John

Access Point

Bob

AP forwards the message

John captures Bobôs message

Alice receives Bobôs message
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QUESTIONS

Note: Most images and animations used in this presentation are copyrighted by their respective owners
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