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ABSTRACT 

Location management is a key issue in personal communication service networks to 

guarantee the mobile terminals to continuously receive services when moving from 

one place to another. The purpose is to provide a thorough and cohesive overview of 

recent advances in wireless and mobile data management. 

Mobile Computing is a new emerging computing paradigm of the future. Data 

Management in this paradigm poses many challenging problems to the database 

community. 
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INTRODUCTION 

The focus of Data Management for Mobile Computing is on the impact of mobile 

computing on data management beyond the networking level. Data Management for 

Mobile Computing provides a single source for researchers and practitioners who 

want to keep current on the latest innovations in the field. 

It can also serve as a textbook for an advanced course on mobile computing or as a 

companion text for a variety of courses including courses on distributed systems, 

database management, transaction management, operating or file systems, 

information retrieval or dissemination, and web computing. 

The aims of this project are to know what management location is, and to understand 

how it operate and to know its applications. 

The first chapter provides an introduction to mobile wireless network system and its 

main subsystems. 

Chapter two covers the management location in general, with some information about 

Replication and Placement of Databases. 

Chapter three provides the Location Management For 3G Networks, and compares the 

location in a different 3G states like (DYNAMIC-3G and STATIC-3G). 

Chapter four gives an idea about the applications for management location and why 

people need it and how they can use it. 

Chapter five describes the mobility modeling and location tracking, and also gives 

some information and trajectory prediction in wireless ATM networks. 

And finally, chapter six contains an overview of locating in cellular mobile internet, 

which also contains information about mobile IP protocol and addresses sliding 

window. 

IV 
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Introduction To Mobile Wireless Network System 

1. INTRODUCTION TO MOBILE WIRELESS NETWORK SYSTEM 

1.1 Overview 
When developing mobile wireless network systems (i.e., wireless networking 

algorithms, node architectures, and network infrastructures), the designer is presented 

with numerous design alternatives. There are numerous factors which can impact the 

analysis, performance and validation of these design alternatives. These Factors range 

from having to support different patterns of node mobility to integrating the traffic 

generators, networking algorithms, and operating system capabilities. 

A few operating system kernels and languages have been designed to support wireless 

am.\ mobile commumcatlon, ancl a number of -prntoco\s have been clevisecl to serve the 

numerous topology setup and maintenance, media access control, and transmission 

problems in the mobile environment .Commercial radios designed to be hooked up with 

laptops for wireless multimedia transmissions are available in the market. Thus although 

solutions to different facets of the wireless mobile information system design are 

appearing, relatively little effort has been devoted to understanding the performance 

impact of the interactions among different components of the system. 

Traditionally, analysis, simulation and measurement have all been used to evaluate the 

performance of network protocols and multimedia systems. Measurement-based 

approaches are useful only after the system has been deployed. Although they offer the 

most accurate evaluations of performance problems, they are often inadequate because it 

may be infeasible to modify the deployed system to experiment with a large range of 

design parameters. Even when such modifications are feasible, the cost of the necessary 

software and hardware modifications may be exorbitant. Analytical models offer the 

opportunity to quickly examine a large parameter space to identify efficient 

configurations; however for complex systems with many interacting components, 

analytical models may either be inaccurate or computationally intractable. For complex, 

heterogeneous systems, simulations are often the only realistic alter-native to 

performance prediction. 
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Introduction To Mobile Wireless Network System 

The primary drawback with detailed simulation models is that they are frequently slow. 

Experience with many existing network simulators has shown that a performance study 

of wireless proto cols for even small networks (tens of nodes) can take many days; 

running such simulations for networks involving a large number of mobile elements is 

clearly infeasible. Recent experience with parallel execution of models for personal 

communication systems has shown that parallelism offers significant potential to improve 

the execution time for these models; it is likely that these techniques can also be 

exploited to improve the execution time for simulation models of wireless networks. This 

paper describes such an environment.[ 1] 

1.2 Mobile Wireless Systems 

There are numerous ways to design and examine mobile wireless systems. In 

order to provide a common reference model to analyzing these systems, we break the 

system down into three integrated levels: network, node, and algorithm. The network 

level is used to describe the architecture of the network and details of each node such as 

its communication capability, location, and impact on the network. The node level is used 

to describe. the details of the node such as its hardware and software capabilities and 

interaction such as with the operating system and among algorithms. The algorithm level 

describes the details of a specific algorithm or layer of the protocol stack. 

2 
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1.2.1 Mobile Wireless Networks 
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Figure 1.1 Mobile Wireless Networks 

In figure. I we see an example of a mobile wireless network. This network is 

composed of not only a static wired backbone and a few wireless cells, but also a set of 

nodes which am able to support instant infrastructure, and multi-hop packet radio 

networks. We include throughout this paper the study of instant infrastructure net- works, 

nodes and their algorithms since support for this architecture requires additional 

flexibility upon the simulation environment and illustrates the complex environment 

mobile wireless network systems can operate in. 

The network nodes shown in figure 1 are comprised of numerous software components 

which can be used to support self-configuring, multi-hop, multimedia networking 

architectures and can be added to the capability of each node as shown in figure 2. 

1.2.2 Mobile Wireless Nodes 

The design of mobile wireless nodes/terminals has been studied by vanous 

groups. In this section we describe the components which make up the node architecture 

and the implementation of the network control functions, multimedia suppon 

communication substrates, and the interfaces between them. The node functionality, as 

3 



Introduction To Mobile Wireless Network System 

shown in figure 2, is supported in the nodes being developed in the Wireless Adaptive 

Mobile Information System (W AMIS) research project at UCLA. These nodes are used 

as a test-bench For experimentation and validation. 

In the following subsections, we will describe various components and algorithms which 

make up this typical instant infrastructure node's functionality. 

1.2.2.1 Applications 

Applications are needed for interaction between the system and the user. 

Multimedia support is necessary not only for acquisition and presentation of video, 

speech, and data but also for coding/ decoding for efficient transmission through the 

wireless network. 
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Figure 1.2 Node Functionality 
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The standard set of TCP/IP protocol suite applications support text based services like 

remote login or file transfers. New applications am now· appearing which support 

multimedia (Netscape and video conferencing applications). In order to see the effect and 

demonstrate multimedia over mobile wireless networks, a video conferencing application 

was developed on the test-bench. This application (Video TALK) brings together video, 

which uses UDP, and data, which uses TCP, into a single application on the laptop. In 

order to test the performance of the system, testing tools were developed to measure 

throughput, delay, packet loss, and track adaptive parameters in the communication 

device (radio) such as code, power, and spreading factor (i.e. chips/bit). A topology 

analyzer program (TOPO) was developed which can be used in the simulation 

environment or in the implemented system to graphically analyze the virtual topology of 

the wireless multi-hop s&net.. 

1.2.2.2 Operating System 

The operating system is responsible for integrating all these net- work control 

components together. There are numerous operating systems available today such as 

Microsoft Windows, PC-Disk Operating System, Mac OS, and UNIX which can have a 

big impact on the node's capabilities and performance. However, these systems are not 

designed for ease of programmability or flexibility in the implementation and validation 

of networking algorithms and thus do not lend them to a flexible mobile wireless network 

system test-bench. An operating system is desired which is compatible with existing 

platforms today but still provides functionality such as multi-tasking and packet 

processing capability useful to network control algorithms and can be easily modeled in 

the simulation environment. A network operating system is able to function on a layer on 

top of an existing native operating system and provide the required network functionality 

and services. A public domain network operating system, NOS (also known as KA9Q 

developed by Phil Kam), has readily available source code and meets the flexibility 

requirements. We use this network operating system in our test-bench [Figure 31. It runs 

on top of DOS and includes its own multitasking scheduler. The benefit of this 

multitasking operating system is that each algorithm or protocol necessary to support this 

5 
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network can be developed as its own process. The multitasking kernel allows these 

algorithms and protocols to multitask, sharing the CPU, and yet provide semantics such 

as wait and signal semaphores for inter-process (inter-algorithm) communication. Time 

processing routines, such as TDMA, are able to sleep a process for a defined period of 

time, and can be used to allow other protocols and algorithms to run without halting or 

consuming unnecessary CPU processing time. Memory buffers (mbufs as found in BSD 

UNIX system buffers) are used to minimize overhead by allowing memory blocks to be 

linked together for performing encapsulation, packetization, etc. 
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Figure 1.3 Network Operating System Components 

Our current test-bench uses a NEC Versa 486 33 MHz laptop and a docking station to 

support custom interfaces and hardware. The W AMIS Network Operating System is able 

to run on any laptop as long as that laptop supports DOS and the required interface cards. 

A Packet Interface (PI) card is used as the network interface card to integrate the wireless 

communication hardware into the system. In order to provide a standard interface to the 

network operating sys- tern, a packet driver interface is used. The packet driver interface 

is based upon FTP's packet driver specification. This interface allows various network 

interface cards (like the PI card or a PCMCIA card) to be used in place of one another 

without having to change the details of the network operating system in order to support 

new or different communication substrate. A packet driver is loaded which corresponds 

to the correct Network Interface Card (NTC) and its capability. There are also other 

6 



Introduction To Mobile Wireless Network System 

communication hardware drivers/interfaces such as the NDIS or 001 drivers which can 

be used to integrate the communication hardware with the operating system. 

1.2.3 Multimedia Support 

Various multimedia hardware support, such as speech (DSP) and video (Frame 

Grabber) cards, is now available for laptops. As more multimedia devices are made 

available for the mobile wireless net- work nodes, the greater impact and demand on the 

performance, capabilities and functions will have on the design and integration of such 

systems. The system integration and networking support issues and analysis will become 

critical since these multimedia devices place greater demands on the system architecture, 

such as bus bandwidth, and networking services, such as virtual circuits. 

1.2.4 Wireless Communication Hardware 

There is numerous wireless radio modems commercially available. Many of the 

algorithms being designed for mobile wireless systems are built to support a particular 

device/manufacturer. Algorithms which are not designed for a specific radio face the 

problem of trying to predict the performance of their algorithms over such a wide 

parameter space of available radio alternatives. The best way to validate over a wide 

parameter space of various radios is to utilize the models of the various radios in the 

simulation environment and do experimentation with those which are feasible to 

experiment with. 

The UCLA W AMIS test-bench not only supports commercially available radios, such as 

the Proxim RangeLan 2, but also uses a specialized direct sequence spread spectrum 

radio designed and implemented at UCLA. This radio is used to support instant 

infrastructure networking through adaptive hardware control and feedback with the 

networking algorithms. This radio is currently able to operate at speeds from 7 to 32 

Kbps depending on the spreading factor desired. Although other radios are able to 

support higher data rates, this radios provides a unique ability to control various hardware 

parameters such as the spreading (chips/bit), code, power, and even acquisition time. In 

Table 1 we can see the spreading factor (chips/bit), data rate, and acquisition time trade- 
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ff. It should take anywhere from 500 to 1000 data bits to acquire the signal so a 

eamble is sent before each packet according to the desired acquisition time. Since the 

io transmits at a fixed rate of I Mchips/sec. and we are able to vary the number of 

· s/bit, then we are able to achieve the various data rates as described above. The 

none would not always necessarily want to use the fastest data rate is that the lower 

preading, the less resilience to noise and interference. By using more chips/bit 

wer data rate) we are able to have more capacity of the network and less interference. 

· up to the network control algorithms, with development and analysis support from 

simulation environment, to determine what these parameters should be set at for 

,ti mum network effo:ienc':,1. 

Table 1.1 UCLA Radio Parameters 

chips Data Optimisdc Conservative 
per Rate ACQ ACQ 
bit (kbps) Time Time 

31 I 32.258 15.Sms 31 ms 
63 15.873 31.5 ms 63ms 

127 7.824 63.5ms 127ms 

1.2.5 Mobile Wireless Algorithms 

1.2.5.1 Transport and lnternetworking Control 

Since internetworking requires compatibility with existing net- works and TCP/IP 

is so widely used through the Internet. The TCPI IP protocol suite has been implemented 

without need for modifications. Since the Internet Protocol can be used in conjunction 

with various communication substrates, much of the new mobile wire- less algorithm 

deve\opment takes may p\ace be\ow the network \ayer. 'The network \ayer is responsi.b\e 

for supporting various communication substrates such as internet routing, segmentation, 

etc. Above the network layer, the transport protocols (TCP and UDP) provide the 
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required support for end-to-end reliability, congestion control, etc. These transport 

protocols interact with the applications described in the: previous section by using 

sockets to buffer the bit stream so packetization can take place. Additional services are 

also being developed to support multimedia over mobile hosts. 

Although wireless communication is useful to support mobile communication, wired 

connections can support much higher band- width and are less prone to errors then 

wireless radios. Therefore, wired connections should be utilized whenever possible. 

Wired connections, such as Ethernet, can utilize standard communication hardware, such 

as a PCMCIA card, for networking. In order to support a combination of wired and 

wireless communication, provide wireless multi-hop functionality, and support instant 

infrastructure networking, a node needs to be able to function in three different modes 

(gateway, multi-hop, or end node) as shown in figure 4. A node functions as a gateway 

when both wired and wireless connections are available. In the gateway mode, it will 

forward packets between the wired and wireless domains as necessary. In the multi-hop 

mode, it will follow the sub-network routing protocol to provide wireless multi-hop 

communication within the subnet. Other mobile wireless network systems are not be 

focused on instant infrastructure networks, but upon support mobility throughout the 

internet. 

1.2.5.2 Mobile IP 

The IETF Working Group for Mobile IP has developed an Internet Draft for IP 

Mobility Support. Much of the focus of this group has been on protocol functionality and 

standards not on performance analysis. By incorporating the Mobile IP type protocol into 

this simulation environment, feedback can be provided to vendors interested providing 

implementations of these protocols on its performance as a function of various mobility 

environments, network connectivity substrates (wireless & wired), and various traffic 

loads. The Mobile IP protocol can also be integrated with numerous other system 

components. 
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