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Goal of Mobile Computing

➢People and their machines should be able to

access information and communicate with

each other easily and securely, in any medium

or combination of media

– voice, data, image, video, or multimedia any  

time, anywhere, in a timely, cost-effective way.
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Mobile Computing

• Mobile computing refers to computing in a distributed
system in which some processes or processors can
move.
– Moving processes  logical mobility, realized by agents.

– Moving processors  physical mobility, realized by moving
devices.

• Mobile computing extends a distributed computing
environment with a new dimension of mobility.
– Most existing mobile computing systems are based on client-

server computing systems.

– Recent mobile computing solutions consider general distributed
computing, namely, peer-to-peer computing environments.

• Many mobile computing techniques have their root in
distributed systems.
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Distributed system

• Definition:

– A distributed system consists of a collection of

autonomous computers, connected through a network

and distribution middleware, which enables

computers to coordinate their activities and to share

the resources of the system, so that users perceive

the system as a single, integrated computing facility.

• Multiple autonomous components

• Components are not shared by all users

• Resources may not be accessible

• Software runs in concurrent processes on different



Mobile Computing contd..,

• The process of computation on a mobile device

• In mobile computing, a set of distributed computing

systems or service provider servers participate, connect,

and synchronize through mobile communication

protocols

• Mobile computing as a generic term describing ability to

use the technology to wirelessly connect to and use

centrally located information and/or application software

through the application of small, portable, and wireless

computing and communication devices
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Mobile Computing contd..,

• Provides decentralized (distributed) computations on

diversified devices, systems, and networks, which are

mobile, synchronized, and interconnected via mobile

communication standards and protocols.

• Mobile device does not restrict itself to just one  

application, such as, voice communication

• Offers mobility with computing power

• Facilitates a large number of applications on a single  

device
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Introduction  

Mobile Communication
• User Mobility:

– Refers to a user who has access to the same or similar

telecommunication services at different places.

– user mobility: users communicate (wireless) ―anytime,anywhere,

with anyone‖

• Device Portability:

– The communication device moves with or without the user

– device portability: devices can be connected anytime, anywhere

to the network

• A communication device can the exhibit one of the

following characteristics:

– Fixed and wired e.g. Typical desktops computer

– Mobile and wired e.g. some laptops

– Fixed and wireless e.g. WIRELESS LANS

– Mobile and wireless e.g. Mobile phones 8



Mobility Issues

• Bandwidth restrictions and variability

• Location-aware network operation

– User may wake up in a new environment

– Dynamic replication of data

• Querying wireless data & location-based responses

• Busty network activity during connections & handling  

disconnections

• Disconnection

– OS and File System Issues - allow for disconnected operation

– Database System Issues - when disconnected, based on local

data
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Portability Issues

• Battery power restrictions

• Risks to data

- Physical damage, loss, theft

- Unauthorized access

- encrypt data stored on mobiles

- Backup critical data to fixed (reliable) hosts

• Small user interface

- Small displays due to battery power and aspect ratio  

constraints

- Cannot open too many windows

- Difficult to click on miniature icons

- Input - Graffiti, (Dictionary-based) Expectation

- Gesture or handwriting recognition with Stylus Pen Voice

matching or voice recognition
10



Evolutions of the Mobile Systems

1G Analog systems  

2G systems

➢ voice communication

➢ Circuit Switched  

2.5G systems

➢ Circuit switching for voice

➢ Packet switching for data

3G systems

➢ Packet switching for voice and data

➢ High speed

➢ Compatible with different access technologies
11



5. G systems

➢ Evolved Radio Interface

➢ IP based core Network

➢ Compatible with different access technologies  

4G systems

➢ New Air Interface

➢ Very High bit rate services

➢ Convergence of Wireline, Wireless, and IP worlds
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Evolutions of the Mobile Systems

A IR IN T E R F A C E 

V O IC E

D A T A

2G

(2 0 0 0 )

E A R L Y 3 G 

(2 0 0 1 )

L A T E 3 G 

(2 0 0 3 )

4G

(2 0 0 5 )

C IR C U IT C IR C U IT C IR C U IT

C IR C U IT P A C K E T P A C K E T

P A C K E T

A C C E S S N E T W K

V O IC E C IR C U IT C IR C U IT

P A C K E T P A C K E T

D A T A C IR C U IT C IR C U IT

C O R E N E T W K

V O IC E C IR C U IT

P A C K E T P A C K E T P A C K E T

13
D A T A

O V E R L A Y  

P A C K E T



Novel Applications
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Novel Applications [2]
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Novel Applications [3]
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Location Dependent Services
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Effects of Device Portability
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Wireless Networks in  

Comparison with fixed networks
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Cellular Subscriber (Sept-2008)
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Limitations of the Mobile Environment

• Limitations of the Wireless Network

– heterogeneity of fragmented networks

– frequent disconnections

– limited communication bandwidth

– Interference: the quality of service (QoS)

– Bandwidth: connection latency

• Limitations Imposed by Mobility

– lack of mobility awareness by system/applications

– route breakages

– Dynamic changes in communication environment: variations in signal

power within a region, thus link delays and connection losses

• Limitations of the Mobile Computer

– short battery lifetime

– limited capacities



Simple Reference Model
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Layer functionality
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