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CHAPTER 1 INTRODUCTION

1.1 BACKGROUND AND OBJECTIVE

This era is an information era and the web systems have played an essential role in providing information for wide variety of activities and are becoming important vehicles for information retrieval and carrying out electronic commerce. But all these applications have already resulted in overloaded status of the web servers, especially for the popular web servers, and the clients need to wait longer time to get required documents back. Therefore it is a critical issue to improve the web system performance. 

Increasing the capacity of the network bandwidth and the processing power of the web servers is one way to improve the performance of the web system. But the multiple duplicated web server system is a more efficiently way to improve the overloaded status of the popular web servers and is widely used today. The goal is to scatter the client’s requests among the duplicated web servers, accelerate the processing requests and shorten the waiting time of the clients. One key issue in designing the duplicated web system is to how to balance the loads among the duplicated web servers so that the end-end response time of the request can reach minimum value. However, currently there is no system and standard way for guiding the selection of web site. Most techniques resort to listing the server as hyper links items in the web page, or to rely on modified DNS [Katz94] to return the IP address of one of a set of server. Round Robin DNS has been used for selecting servers in LAN cluster but there are performance problems due to name caching in local or intermediate name server [Cola97]. Cisco Distributed Director deals with geographically separate servers but maintain the centralized name resolver, which becomes the bottleneck [Cisco96].  These techniques do not provide or use server load and network path statistics to guide the dynamic selection of geographically separated duplicated servers. Dynamic server selection technique proposed in [Feo97] is the first to use server status push and client network probe to guide name resolver to select web servers with better server performance.  However this technique is subjected to the wide swing of  congestion due to clients’ rushing to the lightly loaded servers. 

In this thesis, we develop a different approach, where the design goal of the web systems is to shorten maximally the end-end response time of the requests by evenly distributing the loads among the duplicated web servers. We will concern the wide-web web system, and combine path information, e.g., distance, hop count, bandwidth, traffic, with web information, e.g., processing power, the number of pending requests, the size of pending requests in our load-balancing algorithms, therefore our design approach can be used in geographically separate servers. And because we concern the path information, Dynamic server selection technique in our thesis can efficiently improve the problem of the wide swing of congestion that happens in [Feo97] – the clients’ rushing to the highly loaded servers.  We also design the Local Balance Agent LBA, it can efficiently control the requests of local subnet, improve the problem that Round Robin DNS has – only balancing part of the requests, and improve the problem of the Distributed Director – bottleneck. Therefore, the load-balancing approach we study is a more reasonable approach.  

Our plan of this research is to first performance a literature survey on existing work for web systems and load-balancing techniques followed the design and analysis of WAN web load balancing algorithms. We choose a four step simulation-based approach where 

1. The web system topology, configurations,  and web traffic statistics are  first modeled, 

2. A discrete event simulator is built for simulating each of WAN web load balancing approaches.

3. Simulations with varying web system parameters, including web server capacity and web system component locations and distributions, are carried out. 

4. Analyze the simulation logs and suggest further improvement or investigation on the web system configurations or different WAN web load balancing designs. 

We will use GT-ITM – abstract network topology generator to generate the network topology [Cal97] – http://www-mash.CS.Berkeley.EDU/ns/ns-topogen.html. The practical investigating statistic characterizations of the workload of the webs and clients by analyzing the logs file of some web servers. Using discrete simulation theory to design simulation program.   

1.2 THESIS OUTLINE

The rest of the thesis are organized as follows:

In Chapter 2, the mode is described. The metrics for evaluating the wide-web load balancing approaches and a set of load balancing algorithms are presented

In Chapter 3, the discrete the design ideas of the discrete event simulator used in this research.

In Chapter 4, the log files of web servers from different web sites are collected, and the workload characterizations of web servers and clients are analyzed. 

In Chapter 5, based on the analysis results in Chapter 4, the simulation parameters for client traffic distribution such as the inter-arrival time and the document size are present. They are used to drive the simulator.

In Chapter 6, we present the basic simulation results of the load balancing algorithms.

In Chapter 7, the wide web system design issues are investigated using the simulator. These includes the relationship among the performance, the numbers of web servers, load balancing agents, and clients 

the load-balancing algorithms are further simulated and some network design issues are discussed.

In Chapter 8, the stability, reliability, scalability, complexity, and feasibility of the algorithms are discussed. 

In chapter 9, conclusions of this research are drawn. Recommendations for further research are given. 
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Appendix A list one of the network topology, r30, which is a random abstract network topology generated by GT-ITM

Appendix B list one of the network topology, r50, which is a random abstract network topology generated by GT-ITM

PAGE  

