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• Information and resources from Internet were

extensively used for the creation of this presentation.
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 Mobile computing can be defined as a computing environment over physical
mobility

 The user of a mobile computing environment will be able to access data,
information or other logical objects from any device in any network while on
move

 While on the move, the preferred device will be a mobile device, while back
at home or in the office the device could be a desktop computer

 To make the mobile computing environment ubiquitous, it is necessary that
the communication bearer is spread over both wired and wireless media

 Different contexts with different names of mobile computing, but most
common names are.

 Mobile computing: The computing environment is mobile and moves
along with the user. This means the telephone number of a GSM phone,
which moves with the phone.

 Anywhere, Anytime Information: This is the generic definition of
ubiquity, where the information is available anywhere, all the time.
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Evolution of Wireless LAN

 IEEE standard committee took the responsibility to form the standard for
WLAN, As a result IEEE 802.11 series of standards emerged.

 WLAN uses the unlicensed Industrial, Scientific, Medical (ISM) band
that different products can use as long as they certain rules.

 WLAN is also known as Wireless Fidelity or Wi-Fi in short

 There are many products examples could be, cordless telephone, Wi-Fi

 There are 3 bands within the ISM bands, These are 900-MHz ISM band,
which ranges from 902 to 928 MHz; 2.4 GHz ISM band, which ranges
from 2.4 to 2.48 GHz, and 5.4 GHz band, which ranges from 5.27 to
5.85 GHz.

 WLAN uses 2.4 GHz and 5.4 GHz bands, & works both in infrastructure
mode and ad hoc mode.
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 Wi-Fi (short for “Wireless Fidelity") is the popular
term for a high-frequency wireless local area network
(WLAN)

• Promoted by the Wi-Fi Alliance (Formerly WECA - Wireless
Ethernet Carriers Association)

 Used generically when referring to any type of 802.11
network, whether 802.11a, 802.11b, 802.11g, dual-
band, etc. The term is promulgated by the Wi-Fi
Alliance
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 Wi-Fi standards use the Ethernet protocol and
CSMA/CA (carrier sense multiple access with
collision avoidance) for path sharing

 The 802.11b (Wi-Fi) technology operates in the 2.4
GHz range offering data speeds up to 11 megabits per
second. The modulation used in 802.11 has
historically been phase-shift keying (PSK).

• Note, unless adequately protected, a Wi-Fi wireless LAN is
easily accessible by unauthorized users

Wi-Fi

 Wi-Fi standards use the Ethernet protocol and
CSMA/CA (carrier sense multiple access with
collision avoidance) for path sharing

 The 802.11b (Wi-Fi) technology operates in the 2.4
GHz range offering data speeds up to 11 megabits per
second. The modulation used in 802.11 has
historically been phase-shift keying (PSK).

• Note, unless adequately protected, a Wi-Fi wireless LAN is
easily accessible by unauthorized users



 Wireless LAN is typically deployed as an extension of an existing wired
network as shown below.

Wireless LAN Topology



 Here is an example of small business usage of Wi-Fi Network.

DSL Router
DSL

Connection
Etc.

Wireless LAN Topology

The DSL router and Wi-Fi AP
are often combined into a

single unit



Evolution of Wireless PAN

Wireless technology in cellular telephones or Wireless MAN made
people look at using the technique in Wireless LAN and Wireless Personal
Area Network (WPAN).

Techniques for WPAN are infrared and radio waves

Most of the Laptop computers support communication through infrared,
for which standards have been formulated by IrDA

Through WPAN a PC can communicate with another IrDA device like
another PC or a Personal Digital Assistant (PDA) or a Cell Phone

Another known PAN technology standard is Bluetooth, works in ad hoc
mode only.
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Networks

Mobile computing will use different types of n/w. these can be fixed
telephone n/w., GSM, GPRS, ATM, Frame Relay, ISDN, Wi-Fi, Bluetooth,
Ethernet, Broadband, etc…..
Wire line Networks
• this network is designed over wired connection between two or more
devices.
• fixed telephone networks over copper and fiber-optic will be part of this
network family, Broadband networks over DSL or cable will also be part of
wire line networks.
Wireless Networks
•Mobile networks are generally termed as wireless network, this includes
one way and two way pager, cellular phones.
•Example will be GSM, CDMA, GPRS etc.
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Ad-hoc Networks

Ad hoc means wireless or temporary connection for specific purpose
only some created n/w. is Ad-hoc n/w.

An ad-hoc network is also formed when mobile, or portable devices,
operate in close proximity of each other or with the rest of the n/w.

The term ad hoc has been applied to networks in which new devices can
be quickly added using….. Ex.. Bluetooth or wireless LAN

In these networks devices communicate with the computer and other
devices using wireless transmission.
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Introduction of Mobile Technology

Mobile Networking
•GSM, GPRS, EDGE
•1G, 2G, 2.5G, 2.75G, 3G

and 4G
•IEEE802.11
•Infrared and Bluetooth
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Introduction of Mobile Technology

First Generation (1G)
Analog system designed for only voice communication. 1G systems
are almost extinct now

Second Generation (2G)
Use GSM and IS-95 CDMA technologies
CDMA

Allows users to communicate with different codes
Still designed for voice communication

2.5 and 2.75 Generation
GPRS and CDMA2000 (Phase 1) are belonged to 2.5 G
EDGE is belonged to 2.75G
As higher data rate is provided, allows some data transmission
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Third Generation (3G)
Two 3G, UMTS and CDMA-2000, are used. UMTS is broadly
deployed in Europe and CDMA-2000 is being deployed in North
American and parts in Asia.
Higher data transmission rate (up to 2Mbps) which allows video
conferencing

Forth Generation (4G)
Combined the technologies of Wireless local area network and 3G
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2G GSM CDMA TDMA

2.5G / 2.75G GPRS CDMA 1x GSM/GPRS/EDGE
Software/Hardware Software-based Hardware-based Hardware and software
Cost Incremental Substantial Middle of the road

3G

Upgrade Cost, By Technology

3G W-CDMA cdma2000 W-CDMA

Software/Hardware Hardware-based Software-based Hardware-based
Cost Substantial Incremental Middle of the road

• CDMA upgrade to 2.75G is expensive; to 3G is cheap
• GSM upgrade to 2.5G is cheap; to 3G is expensive
• TDMA upgrade to 2.5G/3G is complex
• Takeaway: AT&T and Cingular have a difficult road to 3G



Application and Services (Contents)

 Everybody is a mobile user in some respect in some part of the
lifestyle.

Ex… sometime we may need to do a bank transaction form home at
night or respond to an urgent mail at home.
These application or services run on origin server, & also known as
content servers.
Here some grouped into different categories like:

• Personal:- belongs to the user, ex.. Wallet, medical records, diary
• Perishable:- time sensitive and relevance passes quickly, ex…
breaking news, weather, sports, business news, stock.
• Transaction Oriented:- tractions need to be closed, ex… bank
transactions, mobile shopping.
• Location specific:- information related to current geographical
location, ex.. Map, direction.
• Corporate:- corporate business information, ex.. Mail, inventory,
directory, business alerts.
• Entertainment:- applications for fun, entertainment.
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Developing Mobile Computing Application

 For Internet mail account like yahoo or any mail account, I can access
my mail from any where. I need a desktop or laptop computer to access my
mailbox.
 There are a number of factors that make mobile computing different
from desktop computing, by result mobility the attributes associated with
devices, network, and users are constantly changing.
 This imply on text and behavior of applications needs to be current
environment, other several ways which context and behavior can be
adapted
 One way is to build applications without any context or behavior
awareness. Context and behavior adaptation will be handled by a behavior
management middleware at the runtime.
 Other way is to build different applications specific to different context
and behavior patterns.
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Security in Mobile Computing

 Security issue in mobile computing environment pose a special challenge.
This is because we have to offer services over the air using networks over
which we do not have any control.
 All the infrastructure and technology designed by GSM and other forums
are primarily to increase the revenue of the network operators.
 Ex…. The SMS technology is operator centric, WAP required WAP
gateway
 In mobile computing environment user can move from one network to
another, one device to another. Therefore security implementations need to
be device independent, network independent, bearer independent.
 The requirement is to arrive at a security model, which can offer a
homogenous end-to-end security.
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IEEE802.11
Wireless Local Area Network
802.11a, 802.11b and 802.11g
Allows 54Mbps data transmission speed
Used for PDA, Notebook or even desktop

Infrared
Short range data transmission technology
Normally used as remote controller
Data rate is around tens kbps. Line of sight
transmission, hence the space between two Infrared
Devices should be clear

Some overview
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Bluetooth
Commonly used for hand-free earphone
Short range data transmission – around 10 meters

Data rate is up to 1Mbps Do not have light of sight
requirement



Circuit and Packet Switching

Circuit-switched
 A physical path is obtained for and dedicated to a single connection

between two end-points in the network for the duration of the
connection. Ordinary voice phone service is circuit-switched. The
phone company reserves a specific physical path to the number being
called for the duration of the call. During that time, no one else can
use the physical lines involved.

Packet-switched
 Small units of data called packets are routed through a network based

on the destination address contained within each packet. The same
data path can be used by many users in the network. This type of
communication between sender and receiver is known as
connectionless (rather than dedicated). Most traffic over the Internet
uses packet switching. The Internet is basically a connectionless
network.
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CDMA and TDMA (for knowledge)

CDMA
(Code-Division Multiple Access) a digital cellular technology that uses
spread-spectrum techniques. Unlike systems that use TDMA, CDMA does
not assign a specific frequency to each user. Instead, every channel uses the
full available spectrum. Individual conversations are encoded with a
pseudo-random digital sequence.

TDMA
(Time Division Multiple Access) a technology for delivering digital
wireless service using time division multiplexing. TDMA works by
dividing a radio frequency into time slots and then allocating slots to
multiple calls. In this way, a single frequency can support multiple,
simultaneous data channels. TDMA is used by the GSM digital cellular
system.
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