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Abstract-In recent years, mobile computing has 

become the focus of vigorous research efforts in 

various areas of computer science and engineering. 

These areas include wireless networking, distributed 

systems, operating systems, distributed databases, 

software engineering, applications  development, just 

to name a few. This paper introduces the conceptual 

overview of mobile computing, its achievements, 

challenges and opportunities. The current status and 

ongoing research projects in mobile computing 

worldwide are detailed. The selected papers from 

these two workshops form the basis for this special 

issue of Australian Computer Journal. 
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I. INTRODUCTION 

Mobile computing is associated with mobility of 

hardware, data and software in computer 

applications. Mobile computing has become 

possible with convergence of mobile  

communications and computer technologies, which 

include mobile phones, personal digital  assistants 

(PDA), handheld and portable computers, wireless 

local area networks (WLAN), wireless wide area 

networks and wireless ATMs. The increasing 

miniaturization of virtually all  system components 

is making mobile computing a reality. Mobile 

computing - the use of a portable computer capable 

of wireless networking - is already revolutionizing 

the way we use computers. Wireless networking has 

greatly enhanced the use of portable computers.. It 

also enables continuous access to the services and 

resources of stationary computer networks. With  

 

access to a wireless network, mobile users can 

download news or electronic documents, query a 

remote database, send or receive electronic mail, or 

even be  involved in a real-time video-conference 

with other users.  

1.1 Wireless Networks and Hardware 

The components of mobile computing infrastructure 

are illustrated in figure 1. The architectural model 

consists of two distinct sets of entities: mobile hosts 

and fixed hosts. Some of the fixed hosts, called 

mobile support stations (MSS) or home base nodes 

(HBN)  have a wireless interface to communicate 

with mobile hosts. Mobile hosts can connect to any 

other fixed host where it can register as a visitor. 

This node is called the visitor base node (VBN). 

The VBN routes all transactions, messages and 

communication calls to and from the mobile host to 

its appropriate HBN. The segment of a larger 

computer network or a geographical area controlled 

by a corresponding HBN is called its zone of 

influence. Fixed hosts and communication links 

between them constitute the static or the fixed 

network, and can be considered to be the trusted 

part of the infrastructure. Thus, the general 

architecture for the network with mobile hosts is a 

two tier structure: powerful and reliable fixed 

network with mobile support stations and a large 

number of mobile hosts, which are roaming within 
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and across multiple heterogeneous networks and are 

connected by slow and often unreliable wireless 

links. 

 

 Fig.1. Mobile Computing Environment 

     Packet-switched data networks are more 

economical to operate than similar circuit-switched 

networks. They allow many devices to share few 

communication channels. Transmission speeds vary 

from 4800 bps to 19.2 kbps. However, the actual 

transmission time and throughput is  determined by 

the network load and overheads, and cannot be 

precisely specified. Packet data networks are well 

suited for short data transmissions where the 

overhead of setting up a circuitous not warranted for 

the transmission of data bursts lasting only seconds 

or less.  

1.2 DataTac 5000 architecture 

Telstra Mobile Data network is based on Motorola’s 

DataTac 5000. It uses the Motorola open protocol 

RD-LAP 19.2. The raw data rate is 19200 bps on 

800MHz, 25kHz channel. Net data rate is estimated 

at 14,400bps. Wireless modem are half-duplex, ie, 

radio cannot receive packets  while transmitting. 

Telstra Mobile Data is believed to cover 70% of the 

Australian population, mostly in metropolitan areas. 

Telstra Mobile Data supports fleet connectivity 

where one host application communicates with up to 

thousands of wireless modems (terminals). On 

Telstra Mobile Data there are three protocols 

involved: Standard Context routing (SCR), Native 

Control Language (NCL), and RD-LAP 19.2. 

Mobile Data users do not have to deal at all with the 

latter protocol. This protocol communicates 

between the wireless modem terminal and the 

Mobile Data base station. Figure 2(Motorola, 1995) 

depicts the locations of the above  mentioned 

protocols. 

      1.3 Applications Over Wireless Data 

Networks 

The combination of networking and mobility will 

engender new types of information systems. These 

systems can support collaborative environments, 

electronic bulletin boards whose contents adapt to 

the current viewers, lighting and heating that adjust 

to the needs of those present, Internet browsing, 

hotel and flight reservation, navigation software to 

guide users in unfamiliar places and tours, remote 

E-mail, and law-enforcement agencies, to name just 

a few applications. 

.               For example, bushfire control is different 

from flood control. For illustration, we take the 

example of bushfire  control. Firstly, the wired 

network setup is almost impossible although the 

wired network can be set up in the command centre. 

The terminals needed would be the ones found in 

the field service applications, terminals installed in 

the fire fighting vehicles. Secondly, the data access 

is two way   communication as both access and 

updates of the distributed databases are necessary. 

Thirdly, the system performance requirements are 
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strict: instant response and high volume of data per 

time unit as maps are accessed and updated 

frequently. Fourthly, the cost of using the network is 

not of priority. Fifthly, the transmission medium in 

this case has to be satellite(s) because other media 

do not cover less populated areas unless a backbone 

network is also wireless, eg, a wireless ATM. 

Sixthly, the network setup should be fast as time is 

critical. Finally, the GPS functionality is also 

required for this situation as the positions of all 

vehicles are reported to the commander centre, 

which can be used to reflect the global picture of the 

burning forests.  

  

 

  Fig.3. Internetworking for 

Bushfire Control Application 

2. Current Status of Mobile Computing Research 

Mobile computing is a rapidly emerging research 

and development area. Examples of applications 

which are in a great need of mobile access to 

computing resources include agriculture, bushfire 

control, mass disasters, wildlife monitoring, non-

stop business activity and many others. There has 

been a considerable research effort going on around 

the world with respect to mobility. A number of 

research groups have been set up all around the 

world to deal with the various aspects of mobility. 

Table 1 gives a condensed summary of research 

groups world-wide, which are looking into various 

aspects of mobile computing. Figure 4 depicts the 

geographical distribution of research efforts in 

mobile computing world-wid 

Table 1. Summary of Ongoing Research Projects 

in Mobile Computing 
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     Fig.4. Geographical distribution 

of research in mobile computing 

Mobile computing is enjoying rapidly growing 

interest and popularity. This is indicated by the fact 

that almost any international conference in the areas 

of networking, distributed systems and databases 

includes now at least one session to discuss mobility 

issues and impacts. 

 
III. CONCLUSIONS 

This paper provides an overview of concepts, 

achievements, research issues and challenges in 

mobile computing. Mobile computing, as it stands 

today, offers many exciting opportunities. However, 

the challenges that the research community faces are 

quite significant. These challenges include mobility 

aspects, power, frequent 

connections/disconnections, bandwidth limitations, 

cost factors, resource scheduling and management, 

advanced concurrency, replication and 

synchronization algorithms. Stronger support and 

attention from Australian government, academia 

and business would also be helpful in addressing 

these challenges by Australian universities and IT 

industry. 
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