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C H A P T E R  I

I N T R O D U C T I O N

1.1 B ackground

The number of people using the Internet is topped 100 million, in 1998 
provided by the Texas-based monitoring organization Matrix Information and 
Directory Services (MIDS). Figure 1.1 indicates that the Internet is almost 
double size in every years, up from 57 million users in January 1997

Internet Host Numbers: Growth Rates 1995 - 1999

Copyright (c) 1999 MIDS YoBr hltp://www.niUl&org/

Figure 1.1 State of Internet Host numbers with Growth rate.

Since the World Wide Web (WWW) is popular extremely. Many 
reports indicate that its growth is increasing continuously, as a result the 
network load and response time is dramatically increased. Presently there are 
many formats of WWW document transferred through Internet e.g., texts, 
images, video, audio, and etc. and the diversity of user request require WWW 
that was cached in order to reduce response time.
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The increasing access response times and long wait times are attributed 
to an Internet bandwidth that has not increased at the same rate as the growth 
in demand. Bandwidth and response time problems trend to more users use 
the Internet. Thus, saving bandwidth and improving response time is a major 
of Internet research. A usage of cache is one solution to increase the 
performance in response time of Internet applications. A copy of each 
document requested from the server on Internet, is duplicated and stored at the 
Proxy server. This approach way can reduce the transmission distance. The 
WWW cache contains documents of the various sizes and formats of the 
document that is stored

The objective of this รณdy is to experiment for the alternative network 
models as Direct Access, Single Level, and Hierarchy Level model and to 
propose a relevant. A cache size, based on some theory and the information 
sciences. The รณdy also gathers a current cache size performance and acWal 
empirical data to determine the efficient cache size to fit the Web growth.

1.2 C u rre n t S ituation

The Chulalongkom University campus network is selected as a case 
รณdy. Currently, the request of World Wide Web application in
Chulalongkom University that is monitored and recorded at the gateway 
server, is about 25 times per second, and also 1 Mbyte per second. The traffic 
of World Wide Web application is increasing continuously as the traffic 
performance shown in the Table 1.1

Table 1.1 Packets statos of Chulalongkom university; 
http://161.200.255.161:8001

Packets Average Min. Max.
Requests /Second - - 25
Bytes/Second - - 1,007,850
Second/Min 12.510 0.016 6,928.133
Object Size (Byte) 10,215.5 21 30,121,379

The Office of Information Technology is an organization of 
Chulalongkom University which provides services and advisory of electronic 
information technologies and systems for Chulalongkom University people and organizations. Because of the limitation of network resource, it is difficult 
to provide efficiently the service performance of HTTP protocol, used by 
World Wide Web application. As a result, it effects to the service 
performance of HTTP protocol and trends to cause the problems that is stated 
in the statement of problems

http://161.200.255.161:8001
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1.3 S tatem ent of the Problem s

According to the most popular usage of Internet as Hypertext Transfer Protocol used by World Wide Web in Chulalongkom university. An office of 
Information Technology—an organization of Chulalongkom university— 
which is responsible to service and advise of electronic information 
technology and systems for Chulalongkom university, has some information 
of HTTP packets monitoring, shown in a Figure 1.2;
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This chart is designed, maintained and copyrighted by Vasinee Manasrangsi, Angkana Angkalukkana and Thaweesak Koanantakool NTL 
NECTEÇ All rights reserved. The Information contained เท this chart is based on actual measurements and estimation. We welcome updat 
information, bin reserve the rights to verify the accuracy of the given information. Please contact US at netadmin@ ntLnectecAr4h  For 
authoritative Information please contact Communications Authority of Thailand.
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Internet Connectivities in Thailand (August 1999)
—  _• http://www.nectec.or.th/internet/map/พ «เ̂ )»*''

Figure 1.2 Internet Connectivities in Thailand (August 1999)
The computer server which consists of HewlettPackard and Digital 

servers, carries 16 Gigabytes and 2 Gigabytes for hypertext information and 
distributing about 11,000 documents to the Internet community in each day.

Because the speed of Internet Linkage in Chulalongkom University 
going through Inter-University Network of Ministry of University Affairs, is 
limited up to 1 Mbyte in maximum and also shared with other universities, 
shown in the Figure 1.2, it would be affected the service performance of 
HTTP usage.

The World Wide Web in Chulalongkom may experience some 
problems such as transferring data interrupted, transferring data error and 
disconnected during response-reply from servers and long waiting response 
time, when end users in Chulalongkom University are using Web.

http://www.nectec.or.th/internet/map/
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1.4 O bjective o f Thesis

1. To study the service performance factors affecting HTTP protocol used by World Wide Web
2. To design and experiment alternative network models for increasing service performance for HTTP

1.5 Scopes o f Thesis

1. To consider only relevant factors of service performance of HTTP 
protocol used by World Wide Web

2. To investigate and measure the HTTP packets hourly
3. To design experimental models and conduct simulation for departmental 

Web usage

1.6 P roced ure  o f Thesis

1. Conduct related literature survey
2. Collect data and investigate packets of HTTP
3. Define alternative network models to service performance of HTTP
4. Design experimental alternative models for increasing service 

performance of HTTP
5. Determine the experimental models
6. Evaluate the results of before-and-after comparison
7. Write the report
8. Suggestion

1.7 Expected Benefit

1. Increase service performance for HTTP protocol used by World Wide 
Web

2. Reduce the turnaround time of World Wide Web usage
3. Advise a guideline for a campus network design to other universities
4. To be a prototype model for service implementation for HTTP protocol
5. To perceive the HTTP protocol demands in the future with appropriate

models
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1.8 T he O rgan ization  o f Thesis

C H A P T E R  I: IN T R O D U C T IO N

This chapter describes the Internet utilization current situation and the 
statement of the problems. The objective is to study the factors and 
experiment the alternative network models, to increase performance in 
response time of HTTP. The scope is to study a case of campus network in Chulalongkom University.

C H A P T E R  II: L IT E R A T U R E  R E V IE W  & PRO X Y  SER V ER

This chapter describes about the literature survey in HTTP and TCP 
packet, including the concept of communication between client and server, the 
response time structure. It IS stated about the deployment of Proxy server with 
several models that is able to increase the service performance of Internet 
application within the campus network in various environments.

C H A P T E R  III: STA T IST IC A L  AND EC O N O M IC A L  T H E O R Y

This chapter describes the theory of statistic and uses non-parameter 
test and analyze the data experiments, including to set the hypothesis!

C H A P T E R  IV: T H E  E X PE R IM E N T S F O R  T H R E E  N ET W O R K
M O D ELS

This chapter experiments the alternative models with three models in 
order to increase the performance of HTTP that are Direct Access, Single 
Level, and Hierarchy Level model. Three experimental models are explained.

C H A P T E R  V: T H E  E X P E R IM E N T  O F C A C H E SIZE

This chapter explains about the experiment of suitable cache size for 
Web usage in the level of department that are simulated and calculated by the 
actual using Internet. The experiment applies regression analysis to find the 
suitable cache size with the highest hit rate of performance of HTTP, and takes 
less response time.
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C H A PT E R  V I: C O N C L U SIO N  AND R EC O M M EN D A TIO N

This chapter concludes and recommends about the best model to 
increase the performance of HTTP effectively and perform good response time 
of a usage of World Wide Web. Recommendation is stated for any to increase their networking.

R E FE R E N C E S

A PPEN D IX  A: Cache Information
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