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Abstract

Since its introduction the Internet has increasingly become a very important part of society. Over the years the number of web users has increased dramatically. This unfortunately has the inherent problem of congestion which is caused by too many users on too little bandwidth. This seriously affects the user’s experience. 

This thesis investigates download times associated with a web request, identifies where delays occur, and to suggests why they occur. This thesis will also provide guidelines which can be followed by web developers to enable a faster and more efficient download and service for their users.

Appropriate software is used to help gather information which will be collected from the homepages of 35 websites worldwide (10 US sites, 10 UK sites, 10 Worldwide sites and 5 Northern Ireland sites). The data collected is then analysed and suggestions are made on how congestion can be avoided and the user’s experience can be improved.
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1
Introduction

Internet statistics from NUA [1] imply with an “educated guess” that there are now over 605 million users on the Internet world wide. If only 5% of these users were on at any one time that still means there are 30 million people online. This will clearly lead to great delays which are a major factor affecting the performance of a site and ultimately a sites success. Research carried out in 2001 suggests that web delays can cost internet businesses in excess of £3 Billion a year [2]. This mostly affects small companies on the net because most of the major players have already established a name for themselves and delays most likely would not put off their customers. This is why it so important for the smaller companies to make every effort to ensure their site is of a high quality and download times are kept to a minimum.    

1.1
Aim and Overview of Thesis


The aim of this thesis is to look at the technologies of the Internet specifically to investigate Internet Congestion. This will be done using various techniques and software tools to identify what is causing the apparent or perceived congestion from both the Internet and the user’s point of view. From the results obtained from this thesis suggestions will be made to show ways of optimising files or data for transfer through the Internet and how to make full use of technologies which can reduce congestion. 
1.2 Proposed Methodology

The thesis will investigate the effects of Internet congestion by analysing site download times, site contents and technologies used by 35 websites worldwide. Analysing these sites will involve timing the sites homepage download from initial request until their transfer is complete. The sites will be checked for the download time in three ways; normal download time, cached download time and using a popup filter. These tests will be carried out on each site once a day for the period of a week. 
The next part of the research will involve analysing the content of the sites. This will mean examining the sites content. Images will be checked for size and use of compression. All the images will be compressed where possible and compared to the original image to see if appropriate compression has been used. A new size will only be recorded if the size is decreased and the quality of the image is not reduced. 
All the results will be recorded and analysed to identify why delays are occurring and how they can be avoided. Information will also be gathered about the location of the server where the sites are stored. This is to help with further analysis. If successful this thesis could contribute to a reduction in internet congestion.

1.3 Structure of Thesis

Chapter 2: Provides a Literature Overview of related topics.
Chapter 3: Provides details of how congestion can occur and existing technologies which attempt to combat the problem.
Chapter 4: Provides the research methodology and all the requirements for the research.
Chapter 5: Details the results which have been found by the research for every website.

Chapter 6: Evaluation of the results which have been found and suggestions for website developers on how to improve the speed at which their sites can be downloaded by their users, and thus decrease congestion.  
Chapter 7: This is the conclusion reached, by carrying out this project. It also includes recommendations for future research into this area.

2
Literature Review

The Internet is the largest network of networks in the world. “A network of networks in which users at any one computer can, if they have permission, get information from any other computer….” [3]. It is probably the most important piece of communication technology in existence as its capabilities are endless. Business conferences can be held over it, it can be used for research, playing games, chatting, running businesses and much more. 
The Internet was originally invented as a communications network for the military. It would have been very primitive compared to today’s technologies [4]. However, it took until 1989 before the actual World Wide Web was invented and 1991 before it was running. Since then it has grown and grown. Everyone who does use it, uses it on a daily basis. Every serious internet user has at least something stored on it, from email messages to websites. This increases the amount of data flowing around the internet and contributes towards the congestion. As time goes on the problem just gets worse. More users, more data, less bandwidth, increased congestion.  

2.1 Internet Congestion

Because of the Internets vast size congestion almost certainly occurs every time an action is performed. Every action performed has a series of tasks which must be run in the background and all these tasks have a degree of latency associated with them. This is what causes congestion.

When a user launches a browser and requests an action to be performed the browser interprets the request. It sends information to the appropriate site server where the requested information is stored and this site server sends the information back. 

The Internet is actually a packet switching network which sends requests via packets of data (datagrams). Each packet contains the IP address of sender and receiver, and the information being requested. On any one request there can be more than one packet. This is because each packet is of a fixed size and some requests may need more than this. This means the request must be broken up into the appropriate number of packets.  The packets go through the network via certain routes. Each route has a certain bandwidth and can only carry enough packets to fill the whole bandwidth. The route taken to obtain the requested information depends on the sender’s geographic location and that of the receivers. If there are a lot of packets along a certain route they will all be queued or find a different route until they reach their destination. The destination cannot send any information until all the associated packets have been received. When all the packets have been received the destination sends the requested information back in packets via routers to the sender. Again the same problem arises in relation to routes and bandwidth. 

For example: You are at point A (your computer) and want to collect information at point B (receiver’s computer). You send someone (data) in a car (packet) to collect this information at point B. The road (route) has traffic jams (bandwidth full). The car can either wait until they have room to move on or find an alternative road to get to point B. 

The problem is many users get agitated with the performance of the Internet. It is no wonder there are delays considering how complex the system is. They do not realise the many tasks involved in processing their request. 

2.2 Internet Requests (Client Server Communication)

Every time a web browser is launched the user’s computer (host) becomes a client. The client then makes requests from another computer (host) which is known as the server. This idea is not restricted to the internet. Any program on your computer which requests information from another program on your computer can also be viewed as having a client/server relationship.  On the internet websites are stored at either a companies own servers or at a remote server. When someone requests information from these servers they process the requests and send the requested information back to the requester’s computer.

The client and server must obey certain rules (protocols) and regulations and follow certain ideas. These are what enable the internet to run as efficiently as it does. If these rules and ideas did not exist the problem of congestion would possibly be a lot worse. The thesis will now discuss some of the most important rules and ideas that clients and servers use.
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Figure 1 Simple diagram of client/server communication

2.3
Domain Name System (DNS)

When someone enters an address into a browser and presses “go” the browser must process the address so that the internet understands it. Computers use IP addresses (unique identifiers) for naming other computers and humans find IP addresses (e.g. 134.113.205) difficult to remember and so use domain names (e.g. www.yahoo.com). For this reason a protocol (DNS) was set up which would enable the browser to send a name/IP request to a local name server which would send back the IP address to the client. Research suggests this process on average takes less than 500 milliseconds. It doesn’t work 100% of the time and this is what sometimes causes timeouts if the associated name/IP address cannot be found by the local name server [5]. This process also works in reverse. 
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Figure 2 DNS Hierarchy Diagram

It works in a hierarchical form going from left to right. The left of the address is higher in hierarchy to the right. 

2.4
UDP

This is called the User Data Protocol which is similar to TCP for internet communication except it works on a connectionless protocol which means the message is sent without being requested. It has been called an “impolite bully” [6] in comparison to TCP as it doesn’t queue in the same way as TCP does. Instead it just keeps going through congested traffic without waiting. The problem is it loses packets in doing so. The information doesn’t arrive in the order in which it is sent and so it is very unreliable. Therefore it is generally only used for broadcasting where quality of message isn’t so important.

2.5
TCP

TCP (Transmission Control Protocol) is another communication protocol. “TCP enables two hosts to establish a connection and exchange streams of data…” [7] It sends information to a client/server and must receive a response or it will send the information again. This is why it is more reliable than UDP and why it is more commonly used. The client and the server both obey and understand the TCP and use it when sending or receiving data. The client TCP breaks down the information into smaller packets and numbers it. The server TCP then reconstructs it so the original data can be viewed.

2.6
Hyper Text Transfer Protocol (HTTP)

HTTP is an application protocol which is used for file exchange over the internet. It is responsible for processing client requests by obtaining requested data from the server. The latest version is HTTP 1.1 which enables requests and therefore data transfer to be performed faster than HTTP [8]. 
3     The Internet and Congestion

The Internet can be used by anyone who has a computer, a phone line and a modem. The modem allows the computer to access the Internet via the phone line. Additionally you will also require an ISP (Internet Service Provider), such as Freeserve [9], who you will have to pay a small fee to for their service. They are responsible for dealing with a connection over your phone line. They are the first connection made on the internet and once a user’s connection with their ISP is complete they can then navigate through all the pages of the World Wide Web using their browser (Netscape or Internet Explorer).
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Figure 3 Typical Internet Connection

Since connecting to the Internet has become so easy and so cheap nearly everyone has access to it somewhere. This has seen an increase in the number of web pages on the internet and has lead to the problem of Internet congestion just getting worse. For example, Google [10], the largest search engine on the internet has in excess of 3 Billion webpages to search through and these are only the pages it has registered.

The problem of congestion is exacerbated by its long time users who can accredit the significant change in download times from when they were introduced to the Internet and now. Many attempts have been made to combat the problem of congestion, such as new protocols and technologies, but none have been completely successful. The thesis will now discuss some measures and technologies which aim to reduce latency and thus solve congestion to a certain extent.

3.1
Internet Connection

When a user types in a URL into the address box and presses “go” a DNS lookup is performed. When the DNS lookup is complete the client connects to the server via a TCP connection. The request is broken down into equal sized packets. Each packet, all containing the IP address of the destination server, is then passed through the internet via routers. Each router resolves the next router in line using a routing algorithm. This process is repeated by every router until the destination server is reached with the request. The server then responds to the requesting client in the same way until the request has been fulfilled. [11]

3.2
Server Processing
Website data can be static or dynamic in nature. Static data does not require any processing and so is simply sent to the user. Dynamic data, on the other hand, requires either the server to process the request to tailor the document for the user or the data to be sent to the user with appropriate application data. If the application data is sent to the user with the requested data the traffic along the bandwidth will be increased and congestion may occur. However, if the data is processed by the server and then sent to the user the user may perceive the extra processing time as congestion. [12] It appears to be a no win situation but taking into account that sending the application data directly to the user may cause congestion, server side processing doesn’t seem like such a bad idea.

3.3
Data Transfer

Between the server and the client is the most likely place for a congestion to occur. This is due to the larger number of packets which need to be sent from the server to the client in comparison to the actual initial request for the information from the client to the server.

“The network between the browser and server is only as fast as the slowest link between the two”. [13] 

This is why it is so important that the size of the information the user has requested should be as small as possible. The site developer can use compression techniques to reduce the size of all the data which makes up the site. This will reduce the bandwidth required and thus decrease the transfer time for the request.  The only problem with compressing data is that it will have to be uncompressed by the client when all the data arrives at the client machine, utilising the client’s processor and thus causing the user to consider the delay as congestion.

3.4
Images (Optimisation using compression schemes)

When placing images on the internet it is important that they are first optimised. This will do two things, compress it in size and ensure its colours are web safe (can be displayed properly). Compressing an image gets rid of redundant data from the image. There is a problem with this. In some cases the quality of the image can be diminished using lossy compression techniques, such as jpeg compression. This can mean that the data of the original image is lost. 
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Figure 4 Image Compression using Adobe Photoshop 5.5 
This image has been compressed from 125K to 24.88K [14] and the quality of the image has not been observably reduced to the human eye. 

There is a big problem on the internet with websites not using compression on their images. Without the use of compression images are usually too big and therefore take too long to download. 
For example, if a company is selling products online and they have not compressed their images the extra download time required can alienate a user and cause the company who owns the website great problems. There needs to be a trade off between quality and download time if the company is to succeed. This can also indirectly affect other web users who may not even be visiting this website as large images may cause congestion along the channels their packets are travelling. 

3.5
Broadband

Broadband is a communication channel with a high bandwidth which can allow large amounts of data to be transmitted all at the same time. It does this by multiplexing the data at different frequencies. [15] Therefore some data travels along the channel at a low frequency and some at a high frequency. This helps reduce congestion to a degree; however, even at off peak times the Internet is still so busy that the extra available bandwidth would just be utilised. Also, with so many companies now offering the service at low-cost and so many web users being unsatisfied by normal 56K modem connections, it will not be long before the problem of congestion is encountered on broadband. 

3.6
Caching and its architectures

Caching is a technique used to store popular documents closer to the user. It uses algorithms to predict user’s needs for specific documents and stores documents it deems important. Caching can occur anywhere within a network, on the user’s computer, at an ISP or at a server. Many companies also use web proxy caches to display frequently accessed pages to their employees. This can reduce the bandwidth the company requires which in turn can lower costs.  [16] Another example of caching can be seen on Google, one of the worlds most popular search engines, which uses caching to provide their users with the documents they need much faster than without caching (sometimes in under half a second). 

“Web-cache performance is directly proportional to the size of the client community”. [17] The larger the client community the greater the possibility of cached data being requested and therefore the better the cache’s performance. 

The main drawback with caching is that in most cases cached documents may never be viewed again. This means a lot of memory is used to store useless data.

3.6.1
Static and Dynamic Caching

Caching a document can also cause other problems. Most documents on the internet change over time as they are updated. Static and Dynamic Caching are two different technologies which use caching to combat this problem in order to reduce download time and congestion.

Static Caching stores the content of a webpage which does not change. There is no need to repeatedly request the same information over and over again as this just wastes time. This is an excellent approach to combat congestion.

Dynamic Caching is slightly different. It determines whether the content of a page has changed by checking for updates. If the contents have changed, it will then store the updated version. [18] This unfortunately can lead to congestion and so is possibly not a very good approach as it does require checks to be performed on the source of the data to establish whether or not an update is necessary

If used properly these two technologies can work together to reduce latency and congestion.

3.7
Prefetching
Prefetching is an intelligent technique used to reduce perceived congestion. It tries to predict the next page or document a user might want to access. [19] For example, if a user is on a page with many links the Prefetching algorithm will predict that the user may want to view associated links within that page. The Prefetcher will then request the pages it predicts the user will try to access next and stores them until the user does actually request them. It will then display the page significantly faster than if the user requested the page without Prefetching. 

The only real drawback is that if the user does not request the pages the Prefetcher algorithm retrieves, congestion may have been caused needlessly.

3.8
Load Balancing

Load Balancing is a technique used by servers to reduce latency or congestion. When a user requests a certain webpage from a server the server processes the request. However, if the server is busy processing other requests it will pass on the request to other servers, which have a duplicate copy of the site. In most cases load balancing requires an additional server to determine which server can process a request the fastest. In effect the workload is balanced between the servers so a user doesn’t have to wait any longer than necessary for a response and so is satisfied with the service. [20] 

The other servers which may be used to process requests might not necessarily be at the same geographic location. This has an advantage in that another server could be geographically closer to the requesting client and so will have a smaller distance for the requested packets to travel back. This could reduce the congestion. However, it also has a disadvantage. The original request would first have to travel to the main server, and if this is busy passing the request on to another server, congestion could be caused and this will increase the delay perceived by the user. 
This is a brilliant technique to overcome congestion if applied properly otherwise it can just add to the problem of congestion. 

This is an expensive approach and so is only really employed by the larger internet companies who know how important quality of service to their customers.  
3.9
CDN (Content Distribution Network)

A Content Distribution Network places most frequently accessed data close to the user’s access point or geographical location. It uses a caching technology to reduce costs by only storing information which is likely to be requested. For example: If a server notices that in Belfast lots of users request information about Indian food the CDN can place this information at the closest possible access point server to Belfast routers. This means the request can be processed and the data accessed quickly and the user will be satisfied.

If many requests are made for data which is not stored on a CDN the request will be processed by the main server and the CDN will then keep a copy for future requests. [21] 

This is a good approach to overcome the problem of congestion. Not only does it respond to the users requests faster, it also reduces traffic flowing around the rest of the Internet as it can process requests closer to their origin.
3.10  Content Efficiency

Content Efficiency is probably the most important aspect effecting internet congestion. The content includes all aspects of a website from page size to the code of the page itself. Highly complex sites which have lots of images, compressed or not, various languages and technologies (html, JavaScript, ASP etc), and lots of text will download much slower than simple sites, and are also more likely to cause congestion. This area is mostly important to large companies with vast websites.

3.11  Other factors effecting Congestion

Below is a list of other factors which may cause congestion to occur or appear to occur.

-Time of day: peak times, morning, noon and night, month, time of year (Christmas etc),

-Code used for page: HTML, XML, Java, JavaScript, Flash etc,

-Service Provider, Server and Topology,

-Many browser windows open at the same time: Require constant processing to display,

-Geographical Location: If you are closer to the sites server the request should be processed quicker,

-Browser used: Explorer vs. Netscape, and, 

-Specifications of PC: Speed of processor.

4
Analysis & Research
The next stage of this thesis was to investigate web delays. This thesis analysed the performance of 35 sites on the Internet; 10 US sites, 10 UK sites, 10 other worldwide sites and 5 Northern Ireland sites using methodical tests. Additionally the sites used had to be sites that were not likely to be offline at any stage. The reason for this is that the results would not be reliable if the sites were offline. 

4.1 Software 

This thesis used Netscape 6.2 [22], Adobe Photoshop 7.01 [23], NeoTrace Pro 3.25 [24] and FilterGate 4.0 [25] to obtain results. There were many software applications which could have been used but these four were deemed the most suitable. This was determined by ease of use and overall contribution to the quality of the research.
4.1.1 Netscape 6.2
Netscape 6.2  is the browser which has been used to download all the sites. This browser has a built in function which will display the download time of any site which has been requested by the user. It displays the download time in milliseconds. This improved the accuracy of the results.
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Figure 5 Netscape 6.2 Status Bar
4.1.2 Adobe Photoshop 7.01
Adobe Photoshop is an image editor which this thesis used to compress the images form each site. The user can choose the compression scheme they want to use and compare the compressed image with the original image before making any changes. This was an excellent piece of software to use for this thesis as it meant a comparison could be made to see that compression did not affect the images quality. 
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Figure 6 Adobe Photoshop 7.01
The new compression size is displayed in kilobytes to two decimal places. Again this helped to improve the accuracy of the results.
4.1.3 Neotrace Pro 3.25 
“Neo Trace Pro can trace any computer on the internet simply by entering an email, IP address or URL.” [26] For the purpose of this thesis it has been used to identify each sites server location. This has been done to determine whether distance has had any effect on the download time.
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Figure 7 NeoTrace Pro 3.25

By inputting an address it was possible to pin point the location of each site. NeoTrace displays this information on a map. It was very easy to use and understand. 
4.1.4 FilterGate 4.0
FilterGate 4.0 is popup filter software which was used by this thesis to determine the effects popup windows can have on download time.
Popup filter software analyses incoming traffic to the client to determine whether the traffic has been requested by the user. If the filter detects data which has not been requested by the user it will block the data from being displayed on the users screen.
[image: image8.png]popupFilter settings

K opupFiter bocks Popup and Popuder vindos.
Fiter blocking options
¥ [liock Bopip windows for Krown advatiserd
¥ Block Popup windows upon page Load

¥ Block Popup windows upon pags Urload

Forced Fitering

I~ Block Popup windows stored ofsite

I~ Block Popup windows upan Delayed refiesh
¥ Block ALL Popup vindows

<

% SMART bypass (Allow popups fiom clcked lnks)

=

<

¥ Sound





Figure 8 FilterGate 4.0 Settings options
FilterGate 4.0 was also chosen for its ease of use and setup. It can be turned on and off by clicking the mouse.
4.2
Research Methodology
The thesis investigates the effects of Internet congestion by analysing site download time, site content and other technologies used by 35 websites worldwide. Analysing these sites involved timing the sites homepage download time, using Netscape 6.2, from initial request until their transfer is complete. The reason for only choosing the homepage was that this should be representative of the whole site. Three types of request are used: 

1) Normal Request- No information has ever been requested from the site before and therefore the computer will have no files stored from the site. This meant clearing the computers cached files and history every day.
2) Using Popup Filter: This blocks any popup windows, such as advertisements and other links, which may hinder the performance of the requested webpage and thus decrease the download time of the site. This software used is FilterGate 4.0.
3) Cached Request- After the normal request the computer will have cached files from the site. This should mean the computer will process this request faster by displaying the sites static content faster, again decreasing the download time. Any dynamic content will have to be retrieved from the sites server. 

This was done once a day for a week. The next part of the research involved analysing the content of the sites. This meant examining the sites content, from images to text. The images were checked for size and use of compression. All the images are compressed, using Adobe Photoshop 7.01, where possible and compared to the original image to see if appropriate compression was used. A new size was only recorded if the size was decreased and the quality of the image was not reduced. All the results were recorded and analysed to identify why delays were occurring and how delays could be avoided. Additional information was also gathered about the location, using NeoTrace Pro 3.25 of the server where the sites are stored. This is to help with further analysis. If successful this thesis could contribute to a reduction in internet congestion.

This thesis will then analyse the data collected and identify what may have caused these congestions and how to combat them. All the results will be reported in graphical and textual format. 

4.3
Websites

Below is the list of sites this thesis tested and testing strategies which were employed to ensure completeness and accuracy.
U.S.A

-ABC
 


www.abc.com
-AMD 


www.amd.com
-American Mail
 
www.americanmail.com
-AOL

 

www.aol.com
-Google


www.google.com
-Intel



www.intel.com
-MLB Apparel

www.mlbapparel.com
-Navy Seals

www.navyseals.com
-Question Market:
www.questionmarket.com
-Yahoo 


www.yahoo.com
UK

-8 over 8: 


www.8over8.com
-BBC



 www.bbc.co.uk
-Bet365


 www.bet365.com
-Buyagift


 www.buyagift.co.uk
-Country Bookshop:
 www.countrybookshop.co.uk
-Dabs



 www.dabs.com
-Kelkoo


 www.kelkoo.co.uk
-Martins Seafresh

 www.martins-seafresh.co.uk
-Seven Gates Designs:
 www.sevengatesdesigns.com
-Streets Online

 www.streetsonline.co.uk
Other Worldwide Sites:

-Australia


www.csu.edu.au
-China


www.edu.cn
-Denmark


www.danskirsk.dk
-France


www.louvre.fr
-Germany


www.bahn.de
-Italy



www.nic.it
-Japan


www.nikkei.co.jp
-Mexico


www.unam.mx
-Russia


www.wtr.ru
-South Africa

www.unisa.ac.za
Northern Ireland

-Clarendon Manor  
www.clarendonmanor.co.uk
-Com Cubed

www.com3.org
-Kainos
 

www.kainos.co.uk
-Singularity 

www.singularity.co.uk
-Ulsterbus


www.ulsterbus.co.uk
4.4
Testing Strategy
This thesis carried out these tests once a day over the period of 7 days. Each of the 35 websites were tested once a day using a normal request (no cache or popup filter), with a Cache, and with the Popup Filter. 
One of the most important points was to carry out the tests in a consistent manner. The thesis ensured all the tests which were carried out were done so under the right conditions. The computers cache was checked to make sure it only worked as and when it was required, and the popup filter was turned on and off as appropriate. This means that all the results are accurate. 

5
Results
All the information for the 35 sites has been taken and this section presents the data collected in tables, graphs and text to give an in-depth analysis of the findings of the research. 
Below is an example of how the information was collected for each sites download times and image compression.

	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	16.483
	15.366
	16.431
	14.04
	17.105
	13.472
	16.431
	15.61828571

	Web Cache
	13.236
	12.674
	11.857
	10.035
	11.376
	12.341
	9.32
	11.54842857

	Popup Filter
	14.241
	14.236
	12.768
	12.237
	13.279
	12.568
	17.893
	13.88885714


Figure 9 Results for www.edu.cn
These results have been recorded to milliseconds to improve their accuracy.
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	1.75
	1.026

	2
	11.8
	5.507

	3
	16.8
	15.31

	4
	3.92
	1.932

	5
	4.57
	1.696

	
	
	

	Total
	38.84
	25.471

	
	Compression %
	34.42070031


Figure 10 Image Results for www.sevengatesdesign.com
The results have been broken down into categories to help examine the main findings more closely. The categories are: 

1) Normal Downloads versus Web Cache Downloads,

2) Normal Downloads versus Popup Filter Downloads,

3) Download Time versus Image Size,

4) Download Time versus Total Site Size, 

5) Original Image versus Compressed Image,
6) Total Site Before Compression versus After Compression, and, 
7) Download Time versus Distance.
The below table is a cross reference for all the graphs used to display the results. 
	8over8.com=                    8ov
	abc.com=                         abc

	amd.com=                         amd
	americanmail.com=           ame

	aol.com=                         aol
	bahn.de=                         bah

	bbc.co.uk=                       bbc
	bet365.com=                   bet

	buyagift.co.uk=                 buy
	clarendonmanor.co.uk=    cla

	com3.org=                        com
	countrybookshop.co.uk=    cou

	csu.eudu.au=                   csu
	dabs.com=                      dab

	danskirsk.dk=                  dan
	edu.cn=                           edu

	google.com=                   goo
	intel.com=                       int

	kainos.co.uk=                 kai
	kelkoo.co.uk=                  kel

	louvre.fr=                       lou
	martins-seafresh.co.uk=    mar

	mlbapparel.com=             mlb
	navyseals.com=               nav

	nic.it=                            nic
	nikkei.co.jp=                   nik

	questionmarket.com=       que
	sevengatesdesigns.com=   sev

	singularity.co.uk=            sin
	streetsonline.co.uk=        str

	ulsterbus.co.uk=             uls
	unam.mx=                     una

	unisa.ac.za=                   uni
	wtr.ru=                         wtr

	yahoo.com=                    yah
	


Figure 11 Reference Key for results
Note: Some of the graphs have been broken down into the UK and Rest of World for displaying purposes.
5.1 Normal versus Web Cache Downloads
This section looks at the performance of Web Cached downloads against Normal downloads to see what effects, if any, a web cache has on the download time. This hopefully gives an insight into this area of internet technology and possibly helps to identify design techniques for web developers.
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Figure 12 UK- Normal Download versus Web Cache
Download Time
---
Web Cache Time   ---
The graph above displays the average of the normal downloads against the average of the web cache for the UK. The majority of the sites have significantly reduced their download times; however, two of the sites have not. These are www.8over8.com and www.dabs.com. On analysis of the content of these sites it is not immediately obvious why they have not performed well. They both have a smaller number of images, a smaller total size of images and a smaller HTML file size than some other sites which have performed better. 8over8 actually has a low normal download time and the web cache time is also low. Dabs, however, was slightly higher than most of the other sites. This may be due to the fact that it has 56 images on the site which must take longer to process.
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Figure 13 Rest of World- Normal Download versus Web Cache
Download Time
---
Web Cache Time   ---
The above results for the Rest of the world are much the same as those found for the UK. The web cache appears to improve the download time. Only three of these twenty sites have not actually performed as well as the others. These were www.edu.cn, www.intel.com and www.nikkei.co.jp and this is only because their original download times were quite high.
Interestingly, the sites which performed the best from both the UK and Rest of World when using the web cache were sites which had mostly images and very small HTML files with respect to the other sites. These sites were www.clarendonmanor.co.uk, www.google.com, www.nic.it, www.sevengatesdesigns.com  and  www.wtr.ru. 
	Website
	No of Images
	Size of Images
	HTML File
	Cached Time

	Clarendonmanor.co.uk
	6
	82.5
	2.93
	0.17

	google.com
	1
	8.35
	3.67
	1.65

	nic.it
	6
	21.3
	2.4
	0.55

	sevengatesdesigns.com
	5
	38.9
	4.1
	1.35

	wtr.ru
	3
	20.5
	1.8
	0.88


Figure 14 Best Performance From Cache
It was also interesting to see that the fastest download for the web cache was www.clarendonmanor.co.uk which had the largest size of images. Also this site has no text to display. The HTML for this site has only tags to display the images. The other three sites have some text to display but not a lot when compared to the other websites which were used in this thesis. Of these five sites, www.google.com is the slowest to display when cached. This could be because the HTML file is slightly larger than all but www.sevengatesdesign.com, and also the code required to carry out the search for the search engine is a bit more complex.
These findings do seem to indicate that images play a major role in download times.

5.2 Normal Download versus Popup Filter
This section looks at how the use of a popup filter can effect the download time of a site. 
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Figure 15 UK- Normal Download versus Popup Filter
Download Time
---
Popup Filter Time   ---
The results here were very interesting. The popup filter had no visible effect on decreasing the download time. It did however noticeabely increase the download time for www.buyagift.co.uk. This is perhaps because this site was displayed in frames and the popup filter may have viewed the HTML documents being displayed in these frames as popup windows.
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Figure 16 Rest of World- Normal Download versus Popup Filter
Download Time
---
Popup Filter Time   ---
From the above results it is apparent that the popup filter does not have much affect on download time. 

The popup filter results are surprising. It was expected that the popup filter would reduce the download time but instead it performed much the same as a normal download. It even had an effect of increasing download time for one of the sites. This is something which must be taken into consideration by web developers.
5.3 Download Time vs Image Size
This section looks at how download time is effected by image size. This is a very important as it will indicate the importance of image use within websites.
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Figure 17 Download Time versus Image Size

Site -
The graph above has displayed all the results for download time against image size. It is apparent from these results that download time is effected by image size. There is a positive gradient curve which represents this. There are however a few anomalies. These may be important so they must be analysed further to see if there is any correlation between these and the results.

The main results of the anomalies have been placed in a table for closer inspection to determine their importance.

	Site
	Download Time
	Image Size (kb)

	countrybookshop.co.uk
	7.87
	175

	edu.cn
	15.62
	27.4

	intel.com
	24.46
	27.8

	nikkei.co.jp
	23.8
	97.6

	questionmarket.com
	12.78
	19

	unisa.ac.za
	11.76
	22.1


Figure 18 Anomalies of Download Time/ Image Size
The table above shows all these anomalies. Six have been identified. Of these six it can be seen that the image sizes and download times are varying, with no direct link. For example, countrybookshop.co.uk has 175 kb of images and a download time of 7.87 seconds, and, intel.com has 27.8 kb of images and a download time of 24.46 seconds. These two sites contradict the pattern found in the graph, i.e. image size does not effect download time. The fact that there are only six sites out of thirty-five which have revealed these anomalies would suggest that these anomalies are merely coincidental and therefore yield no importance over the results.
5.4 Download Time vs Total Site Size
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Figure 19 Total Site Size versus Download Time
Site -
This graph displays the total site size against download time. Again there is a positive gradient curve present which indicates that as site content increases so too does download time. There are also a few anomalies present but again this was expected. These anomalies are exactly the same anomalies that were identified in Figure 17 (Download Time versus Image Size) and have already been proved insignificant. 
5.5 Original Image vs Compressed Image 
This section looks at the effect image compression has on the total image content of the sites investigated. This is a very important section as it aims to highlight the importance of image compression. It should provide details about the use of image compression.
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Figure 20 UK- Original Image versus Compressed Image
Original Image ---
Compressed Image ---
The graph above displays the results for the UK sites of original image sizes for each site against compressed image sizes. There is an obvious pattern emerging. The larger the image content of each site the greater the compreession achieved. Five sites here have revealed the use of good image compression. These are www.bbc.co.uk, www.bet365.com, www.dabs.com, www.kainos.co.uk and www.singularity.co.uk. 
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Figure 21 Rest of World- Original Image versus Compressed Image
Original Image ---
Compressed Image ---
This graph displays the results of the rest of the world for original image size against compressed image size. Again the trend is obvious. The greater the image content the greater the compression achieved.  
Out of these twenty sites five have performed well. These are www.edu.cn, www.google.com, www.louvre.fr, www.unisa.ac.za and www.yahoo.com. 
5.6
Site Content Before Compression vs After Compression
This section looks again at the effects of image compression. This time the whole content of each site has been graphed to see how the compressed images would change the site size. This is significant as it has already been shown in Section 5.3 and 5.4 that download time is effected by size of both image size and overall site content.
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Figure 22 UK- Site Before versus After Compression
Site Before Compression ---
    Site After Compression ---
The above graph shows the total site content , including images and html files, for the UK before and after the compression of the images.

These results further prove that the greater the site content the higher the compression ratio achieved. Also the same sites which performed well for the UK for the images  in Section 5.5 have performed well here again. Two other sites can also be identified at this stage. These are two Northern Ireland companies, www.8over8.com and www.comcubed.com. This means out of this sample of fifteen sites from the UK, seven have performed well for the use of compression on images, and out of these seven, four were from Northern Ireland. 

Therefore out of fifteen sites, 47% have used compression schemes appropriately. Of this 47%, Northern Ireland sites account for almost 27%. The total number of Northern Ireland sites was 5. This means, from this sample, 80% of the Northern Ireland sites used compression on their images to achieve as low a site size as possible. 
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Figure 23 Rest of World- Site Before versus After Compression
Site Before Compression ---
    Site After Compression ---
The above graph displays the results for the rest of the world for site size before and after compression. Again it can be seen that the larger the site size the greater the compression achieved. Again the same five sites which performed well in Section 5.5 for the rest of the world have performed well here too. 
Out of the thirty five sites in the overall sample only 12 sites have shown the proper use of image compression. This means that only 34% of the sites sampled used compression schemes on their images. Given the fact that download time is effected by site content (Section 5.4), this means that, of this sample,  66% of the sites are not achieving the lowest download time possible.

5.7 Download Time vs Distance
Using the location of the servers which has been taken, using NeoTrace Pro 3.25, a graph has been plotted which represents the distance of the server to the download time. 
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Figure 24 Download Time versus Distance
Site -
It is clear from the above graph there is no obvious trend present here. Therefore distance did not have an effect on the download time. This is a very important point. This simply means that distance had no effect on the results of this thesis. However, it must be noted that distance could have effected the results if a congestion had occurred elsewhere along the routers from where the requested sites were sent. This could have had a huge effect on the results.

6 Evaluation of Results
To evaluate the research carried out and the results found by this thesis the overall performance for each site in the categories mentioned in Section 5 must be taken into consideration. 
All the results seem to indicate the importance of image size and compression over download time. Appropriate categories have been chosen to evaluate the results and identify the best and worst sites. 
6.1 
Best Sites
Three categories will be used to identify the best sites. These categories are Download Times (Normal), Cacheability and Image Compression. The best sites will be those which have performed well in at least two of these categories. This is because sites may achieve good results from one category and not in others.
6.1.1 Download Times

The download times for all the samples varies from 3 seconds to 25 seconds. In order to decide which sites were the best for download time a criteria must be set. Here are the criteria:
1) 0-5 seconds= Excellent

2) 5- 10 seconds= Good 

3) 10-12 seconds= Average

4) 12-25 seconds= Poor

For a site to be classed as the best it must fit into the excellent range (0-5 seconds). 

The table below displays the download times for all the sites.

	Website
	Download Time
	Website
	Download Time

	8over8.com
	3.621142857
	kainos.co.uk
	5.961571429

	abc.com
	8.403285714
	kelkoo.co.uk
	7.060571429

	amd.com
	7.301
	louvre.fr
	4.932714286

	americanmail.com
	9.160285714
	martins-seafresh.co.uk
	10.175

	aol.com
	4.442285714
	mlbapparel.com
	6.767714286

	bahn.de
	14.41757143
	navyseals.com
	13.77457143

	bbc.co.uk
	4.354571429
	nic.it
	3.604857143

	bet365.com
	5.897571429
	nikkei.co.jp
	23.79514286

	buyagift.co.uk
	7.729571429
	questionmarket.com
	12.77242857

	clarendonmanor.co.uk
	6.113857143
	sevengatesdesigns.com
	4.487

	com3.org
	5.822857143
	singularity.co.uk
	4.539857143

	countrybookshop.co.uk
	7.867428571
	streetsonline.co.uk
	9.838142857

	csu.edu.au
	15.48971429
	ulsterbus.co.uk
	8.131142857

	dabs.com
	7.349428571
	unam.mx
	15.49042857

	danskirsk.dk
	7.648571429
	unisa.ac.za
	11.75942857

	edu.cn
	15.61828571
	wtr.ru
	9.843142857

	google.com
	2.970428571
	yahoo.com
	3.363571429

	intel.com
	24.45642857
	
	


Figure 25 Download Times for all sample sites
Nine sites have been identified which meet the criteria for excellent and so will be included in the best sites. These sites are:
1) www.8over8.com  
              2) www.aol.com  3) www.bbc.co.uk 

4) www.google.com                   5) www.louvre.fr  6) www.nic.it 

7) www.sevengatesdesigns.com  8) www.singularity.co.uk 
9) www.yahoo.com 
6.1.2 Cacheability 
This is another important area for the internet. Many users will revisit the same sites time and time again. Computers can store files from various sits on their internal cache for reuse when a user requests information from the same location. This thesis discovered that a web cache can notably decrease the download time for many sites. Five sites were identified that performed very well when a cache was used. These sites are:

1) www.clarendonmanor.co.uk    2) www.google.com  3) www.nic.it   

4) www.sevengatesdesigns.com  5) www.wtr.ru 
6.1.3 Image Compression

An important point to realise at this stage is that sites cannot be judged by their size as the content of the site is what the developers wanted. However, they can be judged on their use of image compression. 

These are decided by looking at the information presented in Sections 5.5 and 5.6. The use of image compression and its effects on overall site content have been analysed. The sites which performed the best are those which achieved a low overall difference in site size when comparing size before compression with after compression. Twelve sites were identified that fit into this category. They are:
 1) www.8over8.com          2) www.bbc.co.uk     3) www.bet365.com 
 4) www.com3.org             5) www.dabs.com      6) www.edu.cn
 7) www.google.com          8) www.kainos.co.uk  9) www.louvre.fr 
10) www.singularity.co.uk 11) www.unisa.ac.za  12) www.yahoo.com 
6.1.4 Overall

The overall best sites are those which appear in two or more of the above categories. Therefore the best sites from this sample are:

1) www.8over8.com    2) www.bbc.co.uk    3) www.google.com 

4) www.louvre.fr         5) www.nic.it           6) www.singularity.co.uk  7) www.sevengatesdesigns.com                 8) www.yahoo.com 

This means eight sites out of thirty-five sites, from this sample, are well developed, with download times and users in mind. This is only 23%. 

The overall best site was www.google.com. It is obvious that the key here is simplicity. Google has 1 small image and a small HTML file to display the site. 
The techniques used by these sites are apparent. There was a good use of compression. This is important as it depends on the actual image being used. A large image with lots of different colours will not display as well as a smaller image with a small range of colours. There were also no bulky special effects and small HTML files

6.2 Worst Sites
The worst sites will be decided in the same way as for the best sites. That is Download time, Cacheability and Image Compression. The worst sites will be the ones which fall into in two or more of these categories.
6.2.1
Download Times
The worst download times are those which meet the criteria for Poor (12-25 seconds). There are eight of these:

1) www.bahn.de     2) www.csu.edu.au     3) www.edu.cn 
4) www.intel.com    5) www.nikkei.co.jp    6) www.navyseals.com 
7) www.questionmarket.com    8) www.unam.mx 
6.2.2
Cacheability
The worst web caches are those which have not significantly improved from their original download times and also had a normal download time outside the excellent criteria. There were four of these sites:
1) www.dabs.com  2) www.edu.cn   3) www.intel.com 

4) www.nikkei.co.jp 

6.2.3 Image Compression
Again these sites will not be judged on size but their use of image compression. There were eight sites which fell into this category for bad use of compression. These were:

1) www.bahn.de       2) www.countrybookshop.co.uk  
3) www.martins-seafresh.co.uk  4) www.navyseals.com  5) www.nic.it    6) www.nikkei.co.jp  7) www.unam.mx  8) www.wtr.ru  
6.2.4 Overall
The overall worst sites are those which fall into two or more of the above categories. There are six of these:

1) www.bahn.de            2) www.edu.cn          3) www.intel.com 

4) www.navyseals.com   5) www.nikkei.co.jp   6) www.unam.mx 

This means six sites out of thirty-five, from this sample, are very badly developed. This is 17% of the sample. 
The main characteristics of the worst sites are large images, bad code, Also some include special effects which increases size and slows performance.
Another important point to realise at this stage is that although a site may be strong in one area it may be weak in others. For example, www.edu.cn appears in the best category for Image compression but it appears in two of the worst categories for Download Time and Cacheability. This raises the point that some developers may use tools to enhance one area of their design and ignore others.

6.3
Other Discoveries

In the course of research into the area of the internet some surprising discoveries have been made which would possibly have an effect on the download time.
6.3.1 Location of server
It has been discovered that some sites were locating their servers at locations which were not as close to their target market as possible. For example, in the table below it can be seen that Tyrconnell Group whose target market would seemingly be Irish Tourists has its site located on a server near Toronto in Canada. 
	Site & Target Market Location
	Server Location

	www.derryjournal.com / Derry City
	Canada

	www.tyrconnell-group.com  / Ireland
	Canada

	www.asda.co.uk / UK
	Texas


Figure 26 Discovery- Location of server
This may be due to budget, bad planning or without a realisation of its importance. Although this thesis found that location of server did not affect the results this may still cause a problem. Data which is stored on these servers when requested will have to travel over more networks than necessary. This may increase the download time if congestion occurs along the network from where the data is travelling.
Some companies have already realised the importance of site location in proximity to target market. For example, Coca-Cola [27] has multiple locations worldwide. If someone types www.cocacola.co.uk, they will download the site from a server located in the UK. If someone types in a www.cocacola.co.jp, they will download the site from a server located in Japan. This seems to be the same for all the major countries throughout the world.
6.3.2 Source Bound 
It is possible that some sites send out information for requests at speeds slower than the requester’s connection can receive the information. This was observed when it was noticed that a site, Torry’s Delphi pages [28], processed a request at the same speed for a Modem connection, a Broadband connection and a T1 connection.

	File Size 934kb From Site
	Torry’s Delphi Pages www.torry.net
	Download.com

	Time on Modem
	5 mins 12 secs
	2 mins 23 secs

	Time on Broadband
	4 mins 53 secs
	51 secs

	Time on T1 connection
	5 mins 2 secs
	18 secs


Figure 27 Source Bound
As you can see the download times for the file from Download.com are different due to the different internet connection speeds, however, with Torry’s Delphi Pages the download times were similar and this should not have been the case. This means that congestion occurred at the server side and not at the client side. This is very important as it highlights the fact that not all download problems are caused by actual content. 

6.3.3 HTML Editors
It is known that inefficient coding can result in a delay at the client side reconstruction of a site. This is true of HTML. Many developers nowadays use timesaving software which can write HTML code for them. Some of these include Macromedia’s Dreamweaver and Microsoft’s FrontPage. Alternatively they can use Notepad where they will have to write the code themselves. A question which must be asked is how efficient these automatic web development software products are in comparison to manual coding. It has been discovered that there are differences in the amount and size of code each of these produce. For example, this thesis produced identical web pages using these three pieces of software and discovered that there was a difference in the file sizes of each. Notepad produced the smallest file, then Dreamweaver and then FrontPage.

	
	Site 1
	Site 2
	Site 3

	Notepad
	268 bytes
	669 bytes
	1.48 kb

	Dreamweaver
	548 bytes
	998 bytes
	1.67 kb

	FrontPage
	640 bytes
	1.9 kb
	1.73 kb


Figure 28 HTML Editors
Site 1= Purple Background, Text of different colours and two links

Site 2= Green Background, Table 5 x 5 with text in each cell

Site 3= Blue Background, “This is a test.” repeated 50 times

This means that both Dreamweaver and FrontPage produced redundant code and resulted in a larger file than was needed. Despite the fact that this research was only carried out on a small scale the results are notable. If more research was carried out on larger sites developed from these types of software products it may be found that the problem is of a greater order of magnitude (i.e. larger sites means larger discrepancies and more redundant code).

This area is significantly important now as people and technology are moving away from Desktop interfaces and towards mobile devices such as PDA’s. Since the processing abilities of a PC are far beyond that of portable devices the importance of manual coding, not automatic coding, is realised.
6.4 Design Tips
This section details guidelines, identified from the findings of this thesis, for web developers on how to optimise websites for transfer over the internet. Following these guidelines will result in smaller, more efficient file content which will both reduce bandwidth required to transfer a site from a server to a client and also reduce server side reconstruction time. This will therefore reduce the download time observed by the user. The guidelines are as follows:
-All images, irrespective of original size, should be compressed. Image simplicity is also important. Avoid using too many colours. Using a small number of colours will result in a much higher compression than an image with a large range of colours. There are tradeoffs between quality and speed. This is up to the developers own judgement.
-Keep code to a minimum where possible. If a site is being developed which is likely to attract visitors time and time again images can be used to display static text instead of using code. This thesis discovered that web caches can display images appreciably faster than they can display text.

-Keep content static where possible as dynamic content will cause a delay while a cache retrieves the dynamic data from the sites server

-Use technologies which will decrease the download time and the effort required for client side reconstruction. For Example, this thesis tested how DHTML compared in size to a Flash file for a websites Introduction. It was discovered that using DHTML code [Appendix E] instead of inserting a Flash (*.swf) file into a website decreased the size of the data required to produce exactly the same effect. 

	DHTML
	Flash & HTML

	Size= 2.98 kb
	Flash File Size= 4.31 kb

HTML File Size= 0.94 kb

Total of two files= 5.25 kb


Figure 29 DHTML versus Flash
The DHTML here reduces effort required in developing a complicated Flash file and also lowers the size and therefore reduces the bandwidth required for transferring the file, thus decreasing download time. Also because it has been written in HTML it will start immediately and not require the user’s browser to load a Flash file. 

-Avoid too many frames. Although frames can be visually appealing and improve a sites navigation popup filters will hinder their performance. Many internet users nowadays use popup filters to block out frustrating advertisements and links. This thesis found that popup filters have no effect on download time. 
-Avoid the use of background images where possible and opt for Hex colour codes instead. Background images increase site size and take longer to reconstruct than hex codes.

-Sites should also be optimised for search engine cacheability. Search engines can be a great way for businesses to attract new customers or visitors. This area is now so important that some companies even offer this type of site optimisation service.
-Locate server close to target market. A host server may offer inexpensive domain hosting but this may mean it takes longer for a site to reach its targeted users.
-Bear in mind the user’s software and computer capabilities. Most users will not be using the same technologies or systems as the developers. 
-If any code has been written using automatic coding software it should be checked for redundant tags, and other excess code, which increase site size and therefore increase download time. 
7
Conclusion
The aim of this project was to carry out an investigative study into Internet Congestion. This was done using Netscape 6.2, Adobe Photoshop 7.01, NeoTrace Pro 3.25 and FilterGate 4.0. These were used for analysing the download times, image compression and server location of thirty-five worldwide websites. 
Internet congestion has become an enormous problem for many users and site developers. The amount of traffic flowing around the internet is increasing all the time and this has lead to higher download times for all internet users.  

Firstly this thesis looked at the average download times of thirty five sites. It then looked at how download time for the sites was effected by the use of a web cache. The sites download times were also observed when a popup filter was used. The next step was to analyse the contents of these sites to identify a relationship between site content and download time. Finally, the images contained in each site were examined to see whether image compression could change the overall sizes of each site. 

It was apparent from the results obtained from this research that delays in Internet traffic and congestion were caused mainly by poorly developed sites resulting from the lack of appropriate image compression. Also, there is a direct correlation between site size and download time. 
Web developers must be careful when choosing images to place on websites as the findings of this thesis identified that image size has a considerable effect on a sites download time. Therefore image size is an important contributing factor to Internet traffic congestion. This thesis has shown that 66% of the sites sampled either did not use compression tools at all, or, did not use them properly. This was only a random sample of a small number of sites. If further research was carried out it may be discovered that this problem is worse. 
An interesting and important finding from the research was the fact web caches store images more readily than text. This can especially be seen from the results which were obtained for a Northern Ireland site, www.clarendonmanor.co.uk. This site had only 6 images and no text and its download time when cached was 0.17 seconds.
Another interesting finding from the research was that popup filters have no effect on download time. This means internet browsers can display multiple windows which have no effect on one another.
If the problem of internet congestion is not addressed the future of the internet may be at risk.
In conclusion, it can be said that this project has revealed the main cause of Internet congestion is image size and with the use of appropriate image compression tools the overall site size can be reduced, thus decreasing download times. 

7.1 Recommendations for Future Research 
The analysis for this project was carried out for a period of seven days. This was suitable given the time scale to carry out the project.
If further research was to be carried out into this area it would be appropriate to carry out a more in depth analysis, with a greater number of destinations and for a longer period of time. Perhaps building software that would allow analysis to continue day and night and record the results of changes in content and its effects on download time.  
It may also be appropriate to look at different categories of site, for example, e-commerce or information websites, to identify patterns of design. Some of these sites may use suitable technologies which result in faster downloads than others.

Other areas to look at could be those reported in Section 6.3 (Other Discoveries). It would be interesting to investigate these to see their effects on download time. For these it would be necessary to carry out extensive testing on a much larger sample and for a much longer time period. 
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Appendix A 

Images and Compression Details for each site
www.8over8.com
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	6.1
	2.99

	2
	0.26
	0.26

	3
	0.26
	0.26

	4
	0.346
	0.346

	5
	0.241
	0.241

	6
	0.291
	0.291

	7
	0.232
	0.232

	8
	4.81
	1.973

	9
	12.1
	10.71

	10
	5.32
	3.429

	11
	0.66
	0.66

	12
	2.59
	2.6

	13
	7.46
	4.052

	14
	8.44
	5.424

	15
	0.29
	0.29

	
	
	

	Total
	49.4
	33.758

	
	Compression %
	31.66396761


www.abc.com
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	15
	11.347

	2
	1.21
	1.21

	3
	1.45
	1.45

	4
	1.45
	1.45

	5
	4.1
	2.488

	6
	3.37
	1.577

	7
	3.37
	1.339

	8
	3.44
	2.372

	9
	0.417
	0.417

	10
	0.814
	0.814

	11
	0.497
	0.497

	12
	0.137
	0.137

	13
	0.148
	0.148

	14
	0.327
	0.327

	15
	0.17
	0.17

	
	
	

	Total
	35.9
	25.743

	
	Compression %
	28.29247911


www.amd.com
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	0.707
	0.707

	2
	0.721
	0.721

	3
	0.685
	0.685

	4
	0.55
	0.55

	5
	0.487
	0.487

	6
	0.474
	0.474

	7
	0.86
	0.86

	8
	0.885
	0.885

	9
	37.7
	18.65

	10
	0.961
	0.961

	11
	1.27
	1.233

	12
	0.866
	0.866

	13
	0.604
	0.604

	14
	1.69
	0.918

	15
	1.76
	0.9

	16
	2.67
	1.031

	17
	2.37
	0.933

	18
	3.34
	1.158

	 
	
	

	Total
	58.6
	32.623

	
	Compression %
	44.32935154


www.americanmail.com
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	10.7
	5.035

	2
	1.98
	0.936

	3
	1.01
	1.01

	4
	0.921
	0.921

	5
	1.04
	1.04

	6
	1.49
	0.966

	7
	1
	1

	8
	0.872
	0.83

	9
	0.363
	0.363

	10
	0.771
	0.771

	11
	3.85
	2.204

	12
	13.2
	5.016

	13
	0.753
	0.753

	14
	2.85
	1.749

	15
	2.71
	2.106

	16
	2.69
	2.057

	
	
	

	Total
	46.2
	26.757

	
	Compression %
	42.08441558


www.aol.com
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	3.19
	2.326

	2
	3.95
	1.501

	3
	5.01
	2.756

	4
	1.71
	1.473

	5
	3.84
	3.81

	6
	4.72
	1.556

	7
	0.598
	0.598

	8
	0.848
	0.848

	9
	0.733
	0.733

	10
	0.5625
	0.5625

	11
	0.622
	0.622

	12
	0.434
	0.434

	13
	0.5
	0.5

	14
	0.386
	0.386

	15
	0.7465
	0.7465

	16
	1.7
	0.93

	17
	1.65
	1.401

	18
	12.5
	9.366

	
	
	

	Total
	43.7
	30.549

	
	Compression %
	30.09382151


www.bahn.de
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	6.18
	1.285

	2
	5.53
	3.1556

	3
	10.9
	2.276

	4
	2.33
	1.37

	5
	3
	1.769

	6
	4.42
	2.421

	7
	7.04
	3.62

	8
	9.09
	4.233

	9
	5.55
	2.866

	10
	2.58
	1.571

	11
	7.22
	4.029

	12
	15
	2.829

	13
	8.29
	2.964

	14
	10.5
	6.501

	15
	11.3
	2.813

	16
	6.1
	4.567

	17
	4.74
	4.317

	18
	3.36
	0.666

	19
	12.4
	3.37

	20
	10.3
	3.655

	21
	0.15
	0.15

	22
	2.35
	1.232

	23
	1.09
	1.09

	24
	0.193
	0.193

	25
	0.15
	0.15

	26
	11.5
	3.554

	27
	2.18
	2.18

	
	
	

	Total
	163.443
	68.8266

	
	Compression %
	57.88953947


www.bbc.co.uk
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	0.37
	0.37

	2
	0.151
	0.151

	3
	1.12
	1.12

	4
	0.4
	0.4

	5
	0.34
	0.34

	6
	0.33
	0.33

	7
	0.16
	0.16

	8
	0.57
	0.57

	9
	0.267
	0.267

	10
	0.15
	0.15

	11
	5.56
	5.136

	12
	0.349
	0.349

	13
	0.712
	0.712

	14
	0.139
	0.139

	15
	1.83
	1.702

	16
	2.23
	1.17

	17
	9.35
	7.249

	
	
	

	Total
	24.028
	20.315

	
	Compression %
	15.45280506


www.bet365.co.uk
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	3.77
	3.031

	2
	3.51
	2.147

	3
	4.35
	3.582

	4
	3.17
	3.17

	5
	3.59
	1.506

	6
	1.92
	1.187

	7
	1.91
	1.513

	8
	0.87
	0.87

	9
	0.49
	0.49

	10
	0.053
	0.053

	11
	1.2
	1.148

	12
	0.503
	0.503

	13
	0.507
	0.507

	
	
	

	Total
	25.843
	19.707

	
	Compression %
	23.74337345


www.buyagift.co.uk
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	0.43
	0.43

	2
	0.74
	0.74

	3
	1.12
	0.93

	4
	4.41
	2.16

	5
	0.74
	0.74

	6
	0.43
	0.43

	7
	0.82
	0.82

	8
	0.74
	0.74

	9
	2.52
	2.123

	10
	2.69
	2.231

	11
	0.27
	0.27

	12
	0.69
	0.69

	13
	0.55
	0.55

	14
	0.44
	0.44

	15
	6.08
	2.189

	16
	7.54
	5.908

	17
	0.88
	0.88

	18
	0.77
	0.77

	19
	0.5
	0.5

	20
	0.84
	0.84

	21
	0.19
	0.19

	22
	3.1
	1.977

	23
	0.48
	0.48

	24
	0.96
	0.96

	25
	5.14
	2.579

	26
	0.94
	0.94

	27
	1.11
	0.89

	28
	7.55
	5.332

	29
	0.43
	0.43

	
	
	

	Total
	53.1
	38.159

	
	Compression %
	28.13747646


www.clarendonmanor.co.uk
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	12.5
	9.222

	2
	0.57
	0.57

	3
	38
	33.51

	4
	13.6
	6.265

	5
	3.78
	2.431

	6
	14.4
	6.267

	
	
	

	Total
	82.85
	58.265

	
	Compression %
	29.67410984


www.com3.org
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	6.23
	5.152

	2
	2.9
	1.339

	3
	4.87
	4.197

	4
	0.266
	0.266

	5
	5.8
	5.118

	6
	6.06
	5.023

	7
	5.18
	4.545

	8
	5.16
	4.406

	9
	2.18
	1.871

	10
	9.27
	3.609

	
	
	

	Total
	47.916
	35.526

	
	Compression %
	25.85775106


www.countrybookshop.co.uk
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	1.05
	0.97

	2
	0.79
	0.79

	3
	0.73
	0.73

	4
	0.42
	0.42

	5
	1.13
	0.29

	6
	0.15
	0.15

	7
	1.11
	0.88

	8
	0.67
	0.67

	9
	1.4
	1.115

	10
	0.93
	0.93

	11
	0.87
	0.87

	12
	1.26
	0.99

	13
	0.5
	0.5

	14
	0.96
	0.96

	15
	0.54
	0.54

	16
	0.58
	0.58

	17
	0.86
	0.86

	18
	0.6
	0.6

	19
	1.05
	0.82

	20
	4.86
	3.28

	21
	11.8
	8.04

	22
	25.5
	17.15

	23
	9.15
	6.124

	24
	18
	12.07

	25
	6.33
	6.33

	26
	17.1
	17.1

	27
	14.2
	13.66

	28
	7.29
	7.019

	29
	1.47
	1.401

	30
	15.8
	8.801

	31
	27.9
	9.979

	
	
	

	Total
	175
	124.619

	
	Compression %
	28.78914286


www.csu.edu.au
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	7.99
	6.901

	2
	0.33
	0.33

	3
	14.5
	9.569

	4
	10.4
	8.29

	5
	12.9
	9.808

	6
	6.68
	5.302

	7
	7.13
	5.489

	8
	2.63
	2.205

	9
	23.6
	17.35

	10
	0.26
	0.26

	11
	2.07
	1.744

	12
	4.37
	3.915

	13
	0.16
	0.16

	14
	0.25
	0.25

	15
	0.54
	0.54

	16
	0.53
	0.53

	17
	0.63
	0.63

	18
	0.31
	0.31

	19
	0.5
	0.5

	20
	0.31
	0.31

	21
	0.38
	0.38

	22
	0.47
	0.47

	23
	0.58
	0.58

	24
	0.94
	0.94

	25
	0.71
	0.71

	26
	0.61
	0.61

	27
	0.78
	0.78

	28
	0.54
	0.54

	29
	11.9
	9.301

	
	
	

	Total
	113
	88.704

	
	Compression %
	21.50088496


www.dabs.com
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	0.66
	0.66

	2
	3.62
	3.46

	3
	2.78
	2.61

	4
	2.96
	2.96

	5
	2.79
	2.79

	6
	0.49
	0.49

	7
	0.41
	0.41

	8
	0.36
	0.36

	9
	0.66
	0.66

	10
	0.65
	0.65

	11
	0.52
	0.52

	12
	0.76
	0.76

	13
	0.76
	0.76

	14
	0.53
	0.53

	15
	0.61
	0.61

	16
	1.22
	0.96

	17
	0.51
	0.51

	18
	0.31
	0.31

	19
	0.36
	0.36

	20
	0.53
	0.53

	21
	0.29
	0.29

	22
	0.36
	0.36

	23
	0.5
	0.5

	24
	0.41
	0.41

	25
	0.44
	0.44

	26
	0.47
	0.47

	27
	0.45
	0.45

	28
	1.86
	1.23

	29
	0.4
	0.4

	30
	0.39
	0.39

	31
	1.43
	1.545

	32
	4.94
	3.718

	33
	0.48
	0.48

	34
	1.08
	1.08

	35
	0.45
	0.45

	36
	0.56
	0.56

	37
	0.42
	0.42

	38
	0.55
	0.55

	39
	0.92
	0.92

	40
	1.45
	1.05

	41
	0.4
	0.4

	42
	0.74
	0.74

	43
	0.89
	0.89

	44
	0.51
	0.51

	45
	0.52
	0.52

	46
	0.91
	0.91

	47
	0.77
	0.77

	48
	0.99
	0.99

	49
	0.99
	0.99

	50
	1.11
	0.93

	51
	0.38
	0.38

	52
	0.95
	0.95

	53
	0.28
	0.28

	54
	0.56
	0.56

	55
	0.31
	0.31

	56
	0.65
	0.65

	
	
	

	Total
	50.3
	47.393

	
	Compression %
	5.779324056


www.danskirsk.dk
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	1.82
	1.54

	2
	1.74
	1.34

	3
	2.6
	2.053

	4
	1.6
	0.95

	5
	1.5
	0.96

	6
	2.84
	1.548

	7
	1.63
	0.93

	8
	1.58
	0.88

	9
	1.6
	0.89

	10
	8.61
	7.815

	11
	22.9
	18.52

	12
	3.7
	2.754

	13
	1.78
	1.006

	
	
	

	Total
	53.9
	41.186

	
	Compression %
	23.58812616


www.edu.cn
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	0.21
	0.21

	2
	0.14
	0.14

	3
	0.38
	0.38

	4
	1.5
	1.36

	5
	4.28
	4.28

	6
	0.16
	0.16

	7
	0.48
	0.48

	8
	0.44
	0.44

	9
	3.91
	3.261

	10
	0.38
	0.38

	11
	0.38
	0.38

	12
	0.39
	0.39

	13
	1.31
	1.02

	14
	1.38
	1.063

	15
	0.52
	0.52

	16
	0.2
	0.2

	17
	1.38
	1.38

	18
	0.18
	0.18

	19
	0.05
	0.05

	20
	0.67
	0.67

	21
	8.41
	6.796

	22
	0.19
	0.19

	23
	0.048
	0.048

	24
	0.093
	0.093

	25
	0.048
	0.048

	26
	0.2
	0.2

	
	
	

	Total
	27.329
	24.319

	
	Compression %
	11.01394123


www.google.com
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	8.35
	8.004

	
	
	

	Total
	8.35
	8.004

	
	Compression %
	4.143712575


www.intel.com
	Image 
	Image Size (Kb)
	Compressed Image (Kb)

	1
	4.47
	2.413

	2
	1.37
	1.164

	3
	4.76
	2.492

	4
	1.43
	1.227

	5
	0.68
	0.68

	6
	0.73
	0.73

	7
	1.06
	1.06

	8
	0.61
	0.61

	9
	1.04
	1.04

	10
	0.95
	0.95

	11
	0.8
	0.8

	12
	0.98
	0.98

	13
	1.19
	1.19

	14
	0.079
	0.079

	15
	1.34
	1.34

	16
	2.89
	1.704

	17
	1.04
	1.04

	18
	0.16
	0.16

	19
	0.61
	0.61

	20
	0.34
	0.34

	21
	0.59
	0.59

	22
	0.68
	0.68

	
	
	

	Total
	27.799
	21.879

	
	Compression %
	21.29573006


www.kainos.co.uk
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	7.28
	7.187

	2
	4.68
	4.424

	3
	0.61
	0.61

	4
	8.02
	7.6

	5
	0.38
	0.38

	6
	0.29
	0.29

	7
	0.27
	0.27

	8
	0.24
	0.24

	9
	0.69
	0.69

	10
	0.47
	0.47

	11
	0.66
	0.66

	12
	0.21
	0.21

	13
	0.7
	0.7

	14
	0.49
	0.49

	15
	0.44
	0.44

	16
	0.22
	0.22

	17
	0.25
	0.25

	18
	0.49
	0.49

	19
	0.491
	0.491

	20
	0.4
	0.4

	21
	0.41
	0.41

	22
	0.34
	0.34

	23
	2.37
	1.021

	24
	1.44
	1.15

	25
	0.68
	0.68

	26
	0.049
	0.049

	27
	0.43
	0.43

	
	
	

	Total
	33
	30.592

	
	Compression %
	7.296969697


www.kelkoo.co.uk
	Image 
	Image Size (Kb)
	Compressed Image (Kb)

	1
	0.42
	0.42

	2
	1.01
	1.01

	3
	0.89
	0.89

	4
	1.46
	1.46

	5
	13.3
	11.03

	6
	3.21
	3.21

	7
	1.9
	1.62

	8
	0.59
	0.59

	9
	0.99
	0.99

	10
	1.07
	1.07

	11
	2.11
	1.642

	12
	2.24
	1.793

	13
	1.63
	1.305

	14
	1.93
	1.563

	15
	0.75
	0.75

	
	
	

	Total
	33.5
	29.343

	
	Compression %
	12.40895522


www.louvre.fr
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	2.24
	1.697

	2
	4.36
	3.871

	3
	2.14
	1.637

	4
	8.93
	8.93

	5
	1.73
	1.131

	6
	0.28
	0.28

	7
	4.25
	3.645

	
	
	

	Total
	23.93
	21.191

	
	Compression %
	11.44588383


www.martins-seafresh.co.uk
	Image 
	Image Size (Kb)
	Compressed Image (Kb)

	1
	10.7
	8.227

	2
	5.54
	1.658

	3
	38.9
	11.47

	4
	4.55
	2.545

	5
	4.03
	1.59

	6
	0.24
	0.24

	7
	8.28
	4.129

	8
	2.87
	1.136

	9
	0.69
	0.69

	
	
	

	Total
	75.8
	31.685

	
	Compression %
	58.19920844


www.mlbapparel.com
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	3.46
	3.21

	2
	0.91
	0.91

	3
	2.61
	2.61

	4
	1.46
	1.23

	5
	0.99
	0.99

	6
	0.9
	0.9

	7
	1.46
	1.37

	8
	1.35
	1.35

	9
	1.64
	1.64

	10
	1.54
	1.54

	11
	6.98
	3.27

	12
	1.67
	1.67

	13
	3.47
	2.79

	14
	11.4
	6.18

	15
	4.01
	3.79

	16
	1.08
	1.08

	17
	5.66
	5.66

	18
	9.75
	7.83

	19
	0.79
	0.79

	20
	1.65
	1.65

	21
	2.1
	2.1

	22
	1.61
	1.61

	23
	1.57
	1.57

	24
	1.6
	1.6

	25
	1.55
	1.55

	26
	3.71
	2.65

	
	
	

	Total
	74.92
	61.54

	
	Compression %
	17.85904965


www.navyseals.com
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	25.7
	13.62

	2
	12
	7.49

	3
	0.21
	0.21

	4
	0.14
	0.14

	5
	2.04
	2.04

	6
	8.91
	6.57

	7
	1.11
	1.11

	8
	0.14
	0.14

	9
	0.11
	0.11

	10
	0.14
	0.14

	11
	0.4
	0.4

	12
	6.28
	3.74

	13
	11.4
	6.76

	14
	0.88
	0.88

	15
	0.79
	0.79

	16
	0.63
	0.63

	17
	0.78
	0.78

	18
	0.76
	0.76

	19
	1.36
	1.36

	20
	1.83
	1.64

	21
	1.08
	1.08

	22
	5.69
	3.48

	23
	0.47
	0.47

	24
	11.3
	5.29

	25
	5.98
	3.48

	26
	2.87
	2.61

	
	
	

	Total
	103
	65.72

	
	Compression %
	36.19417476


www.nic.it
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	0.61
	0.61

	2
	1.8
	1.435

	3
	13.7
	5.807

	4
	0.97
	0.97

	5
	1.99
	1.324

	6
	2.17
	1.393

	
	
	

	Total
	21.24
	11.539

	
	Compression %
	45.673258


www.nikkei.co.jp
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	0.69
	0.69

	2
	19.4
	8.63

	3
	4.65
	1.6

	4
	1.11
	1.11

	5
	7.7
	4.35

	6
	0.68
	0.68

	7
	12.2
	5.76

	8
	1.5
	1.34

	9
	0.59
	0.59

	10
	1.96
	1.64

	11
	0.77
	0.77

	12
	1.12
	1.12

	13
	1.97
	1.72

	14
	0.57
	0.57

	15
	2.68
	1.68

	16
	11
	6.12

	17
	0.33
	0.33

	18
	7.66
	4.68

	19
	2.47
	1.36

	20
	2.1
	2.1

	21
	1.89
	1.54

	22
	0.76
	0.76

	23
	5.2
	3.61

	24
	3.93
	1.24

	25
	1.83
	1.57

	26
	2.69
	1.65

	
	
	

	Total
	97.45
	57.21

	
	Compression %
	41.29297075


www.questionmarket.com
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	0.98
	0.98

	2
	5.08
	3.362

	3
	1.91
	1.145

	4
	2.5
	1.741

	5
	4.24
	3.04

	6
	1.01
	1.01

	7
	1.8
	0.81

	8
	1.5
	0.98

	
	
	

	Total
	19.02
	13.068

	
	Compression %
	31.29337539


www.sevengatesdesigns.com
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	1.75
	1.026

	2
	11.8
	5.507

	3
	16.8
	15.31

	4
	3.92
	1.932

	5
	4.57
	1.696

	
	
	

	Total
	38.84
	25.471

	
	Compression %
	34.42070031


www.singularity.co.uk
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	0.042
	0.042

	2
	13.9
	11.43

	3
	0.084
	0.084

	4
	0.168
	0.168

	5
	0.47
	0.47

	6
	8.72
	7.83

	7
	0.16
	0.16

	8
	0.079
	0.079

	9
	4.08
	3.74

	10
	0.042
	0.042

	11
	0.135
	0.125

	12
	1.62
	1.62

	
	
	

	Total
	29.5
	25.79

	
	Compression %
	12.57627119


www.streetsonline.co.uk
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	1.35
	1.24

	2
	1.26
	1.12

	3
	1.32
	1.03

	4
	1.23
	1.23

	5
	1.35
	1.35

	6
	1.37
	1.27

	7
	0.89
	0.89

	8
	1.27
	1.27

	9
	1.17
	1.17

	10
	1.25
	1.25

	11
	1.34
	1.34

	12
	1.38
	1.38

	13
	1.38
	1.38

	14
	1.06
	1.06

	15
	1.37
	1.37

	16
	1.1
	1.1

	17
	2.79
	1.37

	18
	0.44
	0.44

	19
	0.32
	0.32

	20
	0.38
	0.38

	21
	0.3
	0.3

	22
	0.65
	0.65

	23
	0.19
	0.19

	24
	0.21
	0.21

	25
	0.18
	0.18

	26
	1.71
	1.18

	27
	1.48
	1.21

	28
	3.28
	1.65

	29
	2.6
	1.89

	30
	3.82
	2.43

	31
	0.2
	0.2

	32
	0.42
	0.42

	33
	0.31
	0.31

	34
	2.79
	1.63

	35
	4.49
	2.716

	36
	0.37
	0.37

	37
	0.38
	0.38

	
	
	

	Total
	47.4
	37.876

	
	Compression %
	20.092827


www.ulsterbus.co.uk
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	17.8
	17.8

	2
	19.4
	15.82

	3
	6.25
	2.055

	4
	15
	15

	5
	4.71
	3.547

	6
	0.41
	0.41

	7
	4.83
	4.83

	8
	1.62
	0.79

	9
	0.68
	0.68

	10
	0.78
	0.78

	11
	2.38
	2.38

	12
	0.75
	0.75

	13
	9.21
	9.21

	14
	12.4
	12.4

	15
	0.72
	0.72

	16
	2.81
	2.81

	17
	3.78
	3.745

	18
	0.68
	0.68

	19
	4.92
	3.379

	20
	4.87
	4.87

	
	
	

	Total
	114
	102.656

	
	Compression %
	9.950877193


www.unam.mx
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	1.77
	1.25

	2
	2.07
	0.97

	3
	1.8
	1.64

	4
	2.05
	1.43

	5
	11.1
	4.51

	6
	2.07
	1.78

	7
	2.16
	0.96

	8
	2.21
	1.87

	9
	9.2
	3.64

	10
	1.72
	1.16

	11
	2.55
	2.23

	12
	2.82
	2.39

	13
	5.67
	2.67

	14
	1.96
	1.06

	15
	3.7
	2.96

	16
	1.13
	0.84

	17
	1.03
	0.54

	18
	1.93
	1.93

	19
	1.82
	1.47

	20
	2.38
	1.64

	21
	1.68
	1.15

	22
	1.23
	1.23

	23
	0.79
	0.79

	24
	5.07
	2.26

	25
	2.4
	0.89

	26
	1.36
	1.36

	27
	0.8
	0.8

	28
	0.83
	0.83

	29
	14.4
	6.43

	
	
	

	Total
	89.7
	52.68

	
	Compression %
	41.27090301


www.unisa.ac.za
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	0.5
	0.5

	2
	0.43
	0.43

	3
	0.27
	0.27

	4
	0.41
	0.41

	5
	0.41
	0.41

	6
	0.36
	0.36

	7
	0.43
	0.43

	8
	1.36
	1.36

	9
	0.44
	0.44

	10
	0.31
	0.31

	11
	0.51
	0.51

	12
	0.49
	0.49

	13
	1.85
	1.85

	14
	2.29
	1.407

	15
	0.45
	0.45

	16
	0.6
	0.6

	17
	0.46
	0.46

	18
	0.3
	0.3

	19
	0.38
	0.38

	20
	0.4
	0.4

	21
	0.52
	0.52

	22
	0.43
	0.43

	23
	0.93
	0.93

	24
	0.58
	0.58

	25
	2.74
	2.74

	26
	2.44
	1.631

	27
	1.73
	1.73

	 
	
	

	Total
	22.02
	20.328

	
	Compression %
	7.683923706


www.wtr.ru
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	6.19
	2.44

	2
	3.85
	2.575

	3
	10.4
	6.497

	
	
	

	Total
	20.44
	11.512

	
	Compression %
	43.67906067


www.yahoo.com
	Image
	Image Size (Kb)
	Compressed Image (Kb)

	1
	2.44
	2.44

	2
	0.067
	0.067

	3
	7.69
	6.91

	4
	2.23
	2.12

	5
	2.09
	2.09

	6
	0.3
	0.3

	7
	1.54
	1.54

	8
	0.66
	0.66

	9
	2.45
	2.45

	10
	1.75
	1.75

	11
	0.54
	0.54

	12
	0.72
	0.72

	
	
	

	Total
	22.477
	21.587

	
	Compression %
	3.95960315


Appendix B 

Download Times for each site
(Normal, Cached and Popup Filter)
www.8over8.com
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	4.345
	3.891
	3.76
	4.23
	3.05
	3.121
	2.951
	3.621142857

	Web Cache
	3.175
	3.632
	3.985
	4.121
	3.854
	2.957
	2.721
	3.492142857

	Popup Filter
	3.211
	3.931
	4.12
	3.875
	3.921
	3.121
	2.913
	3.584571429


www.abc.com
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	8.469
	9.651
	7.2
	9.754
	7.184
	9.211
	7.354
	8.403285714

	Web Cache
	5.809
	4.395
	4.567
	4.256
	5.124
	6.749
	4.921
	5.117285714

	Popup Filter
	7.525
	8.141
	7.643
	9.121
	6.901
	7.143
	6.031
	7.500714286


www.amd.com
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	5.308
	10.856
	7.649
	6.143
	6.959
	7.891
	6.301
	7.301

	Web Cache
	3.345
	3.143
	3.366
	4.751
	4
	3.911
	3.658
	3.739142857

	Popup Filter
	6.103
	8.961
	7.832
	6.517
	6.631
	5.376
	5.978
	6.771142857


www.americanmail.com
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	7.453
	8.152
	10.231
	8.954
	9.325
	10.354
	9.653
	9.160285714

	Web Cache
	2.502
	2.091
	3.836
	4.056
	3.666
	4.106
	3.345
	3.371714286

	Popup Filter
	7.891
	7.964
	8.635
	10.721
	9.364
	10.906
	8.972
	9.207571429


www.aol.com
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	4.797
	5.132
	4.235
	3.96
	4.897
	3.874
	4.201
	4.442285714

	Web Cache
	4.146
	4.115
	3.214
	2.611
	3.147
	3.136
	3.541
	3.415714286

	Popup Filter
	4.535
	4.753
	4.351
	3.75
	5.132
	4.135
	4.324
	4.425714286


www.bahn.de
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	13.251
	16.324
	14.3
	15.743
	13.439
	14.5
	13.366
	14.41757143

	Web Cache
	2.223
	3.743
	3.876
	3.505
	3.485
	5.013
	3.769
	3.659142857

	Popup Filter
	14.231
	15.943
	13.959
	15.432
	14.657
	14.267
	14.311
	14.68571429


www.bbc.co.uk
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	2.54
	3.61
	3.15
	5.43
	4.29
	6.12
	5.342
	4.354571429

	Web Cache
	1.773
	1.592
	2.134
	3.895
	3.176
	4.375
	3.478
	2.917571429

	Popup Filter
	3.012
	4.12
	4.236
	3.716
	4.363
	4.142
	5.211
	4.114285714


www.bet365.co.uk
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	5.781
	6.154
	6.213
	5.321
	6.354
	5.146
	6.314
	5.897571429

	Web Cache
	2.804
	4.957
	3.158
	4.174
	3.168
	4.211
	3.661
	3.733285714

	Popup Filter
	6.132
	5.986
	7.143
	6.366
	6.31
	7.154
	6.759
	6.55


www.buyagift.co.uk
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	6.131
	10.705
	8.126
	7.3
	6.914
	8.274
	6.657
	7.729571429

	Web Cache
	4.571
	5.647
	4.962
	5.173
	5.832
	6.358
	6.336
	5.554142857

	Popup Filter
	10.672
	12.808
	9.764
	10.381
	11.211
	9.366
	9.324
	10.50371429


www.clarendonmanor.co.uk
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	6.273
	7.367
	6.174
	5.022
	7.736
	5.643
	4.582
	6.113857143

	Web Cache
	0.16
	0.17
	0.16
	0.15
	0.181
	0.21
	0.16
	0.170142857

	Popup Filter
	6.841
	7.211
	6.036
	5
	7.356
	6.231
	6.316
	6.427285714


www.com3.org
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	6.713
	4.841
	5.861
	6.743
	7.1
	4.328
	5.174
	5.822857143

	Web Cache
	3.404
	2.974
	3.528
	2.986
	3.469
	2.943
	2.396
	3.1

	Popup Filter
	6.924
	5.013
	6.535
	7.012
	6.034
	4.761
	4.556
	5.833571429


www.countrybookshop.co.uk
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	5.991
	8.731
	7.234
	7.158
	9.652
	8.35
	7.956
	7.867428571

	Web Cache
	4.803
	4.723
	4.396
	3.974
	4.326
	3.952
	4.761
	4.419285714

	Popup Filter
	7.259
	8.268
	5.707
	7.676
	7.557
	6.767
	6.901
	7.162142857


www.csu.edu.au
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	15.232
	14.565
	18.2
	13.5
	15.469
	16.13
	15.332
	15.48971429

	Web Cache
	6.609
	6.96
	7.741
	5.738
	7.29
	6.62
	5.878
	6.690857143

	Popup Filter
	14.841
	13.606
	15.646
	13.78
	16.437
	15.931
	16.326
	15.22385714


www.dabs.com
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	7.451
	6.789
	7.569
	8.2
	6.12
	7.304
	8.013
	7.349428571

	Web Cache
	5.15
	5.893
	6.714
	7.471
	6.249
	8.652
	8.052
	6.883

	Popup Filter
	7.201
	9.674
	6.839
	7.171
	6.689
	7.241
	7.11
	7.417857143


www.danskirsk.dk
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	8.2
	6.354
	9.4
	7.12
	6.59
	8.192
	7.684
	7.648571429

	Web Cache
	2.543
	2.664
	2.724
	2.433
	2.803
	2.695
	2.925
	2.683857143

	Popup Filter
	7.504
	7.464
	8.533
	7.634
	6.723
	7.532
	6.497
	7.412428571


www.edu.cn
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	16.483
	15.366
	16.431
	14.04
	17.105
	13.472
	16.431
	15.61828571

	Web Cache
	13.236
	12.674
	11.857
	10.035
	11.376
	12.341
	9.32
	11.54842857

	Popup Filter
	14.241
	14.236
	12.768
	12.237
	13.279
	12.568
	17.893
	13.88885714


www.google.com
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	3.12
	2.113
	2.85
	3.2
	2.73
	3.804
	2.976
	2.970428571

	Web Cache
	1.201
	1.306
	2.013
	2.614
	1.372
	1.492
	1.532
	1.647142857

	Popup Filter
	3.582
	2.292
	3.173
	3.124
	2.853
	2.93
	2.632
	2.940857143


www.intel.com
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	24.756
	22.989
	24.974
	24.13
	25.69
	25.072
	23.584
	24.45642857

	Web Cache
	15.702
	10.324
	13.229
	15.492
	17.661
	18.442
	16.113
	15.28042857

	Popup Filter
	23.043
	23.92
	23.853
	23.717
	24.985
	22.835
	21.594
	23.421


www.kainos.co.uk
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	5.366
	6.974
	7.132
	5.698
	4.949
	6
	5.612
	5.961571429

	Web Cache
	4.947
	4.587
	3.893
	3.085
	2.684
	2.063
	5.187
	3.778

	Popup Filter
	5.879
	5.238
	7.561
	5.137
	5.588
	5.889
	6.279
	5.938714286


www.kelkoo.co.uk
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	6.689
	6.755
	6.704
	7.894
	6.256
	7.135
	7.991
	7.060571429

	Web Cache
	2.383
	2.784
	4.978
	2.483
	2.514
	2.493
	3.148
	2.969

	Popup Filter
	6.129
	5.158
	7.019
	8.71
	7.561
	8.492
	7.029
	7.156857143


www.louvre.fr
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	5.52
	4.65
	4.763
	5.13
	4.15
	5.689
	4.627
	4.932714286

	Web Cache
	3.515
	3.625
	3.425
	3.975
	3.314
	3.595
	3.425
	3.553428571

	Popup Filter
	5.643
	5.427
	4.961
	6.42
	4.266
	4.911
	5.013
	5.234428571


www.martins-seafresh.co.uk
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	8.921
	10.3
	9.32
	10.8
	11.368
	10.873
	9.643
	10.175

	Web Cache
	7.53
	7.381
	7.523
	5.274
	5.047
	6.237
	6.742
	6.533428571

	Popup Filter
	9.063
	10.896
	10.518
	9.364
	13.63
	9.89
	8.243
	10.22914286


www.mlbapparel.com
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	7.1
	6.457
	7.341
	6.859
	6.974
	6.132
	6.511
	6.767714286

	Web Cache
	3
	3.256
	4.112
	2.975
	2.365
	3.148
	2.966
	3.117428571

	Popup Filter
	7.596
	5.976
	6.132
	7.766
	8.132
	6.719
	6.413
	6.962


www.navyseals.com
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	15.013
	17.195
	12.648
	12.738
	11.456
	14.731
	12.641
	13.77457143

	Web Cache
	5.297
	5.117
	4.676
	4.467
	4.817
	4.927
	4.488
	4.827

	Popup Filter
	14.465
	16.248
	11.066
	12.538
	12.435
	12.927
	11.166
	12.97785714


www.nic.it
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	4.547
	3.61
	3.705
	4.1
	3.954
	3.285
	2.033
	3.604857143

	Web Cache
	0.591
	0.5
	0.48
	0.611
	0.631
	0.56
	0.51
	0.554714286

	Popup Filter
	4.952
	3.066
	3.632
	3.983
	3.433
	2.923
	2.864
	3.550428571


www.nikkei.co.jp
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	25.727
	28.391
	23.033
	19.668
	26.213
	23.746
	19.788
	23.79514286

	Web Cache
	10.706
	12.764
	12.943
	13.894
	12.629
	12.461
	9.327
	12.10342857

	Popup Filter
	23.183
	26.119
	22.639
	17.134
	25.807
	20.77
	20.619
	22.32442857


www.questionmarket.com
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	14.961
	11.562
	14.681
	15.033
	11.294
	12.192
	9.684
	12.77242857

	Web Cache
	2.569
	2.363
	1.98
	2.813
	2.864
	2.695
	2.925
	2.601285714

	Popup Filter
	14.367
	12.103
	12.213
	13.921
	12.871
	13.532
	10.497
	12.78628571


www.sevengatesdesigns.com
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	4.71
	5.342
	4.507
	3.591
	5.11
	3.182
	4.967
	4.487

	Web Cache
	1.242
	1.302
	1.482
	1.663
	1.562
	1.022
	1.202
	1.353571429

	Popup Filter
	5.768
	4.987
	4.392
	5.102
	5.168
	4.37
	3.962
	4.821285714


www.singularity.co.uk
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	4.426
	5.969
	4.276
	4.495
	5.247
	3.696
	3.67
	4.539857143

	Web Cache
	2.534
	2.689
	2.874
	2.934
	2.794
	3.515
	2.714
	2.864857143

	Popup Filter
	4
	5.085
	4.734
	4.914
	4.535
	3.21
	3.667
	4.306428571


www.streetsonline.co.uk
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	10.354
	8.032
	9.159
	8.91
	10.561
	11.937
	9.914
	9.838142857

	Web Cache
	4.446
	3.425
	2.734
	2.844
	4.006
	3.305
	2.754
	3.359142857

	Popup Filter
	13.369
	9.474
	10.365
	9.472
	11.536
	8.976
	11.096
	10.61257143


www.ulsterbus.co.uk
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	8.559
	7.209
	8.136
	8.431
	7.596
	9.749
	7.238
	8.131142857

	Web Cache
	4.907
	5.368
	7.852
	5.146
	4.861
	4.587
	5.961
	5.526

	Popup Filter
	7.568
	8.359
	6.313
	7.666
	6.336
	6.852
	7.414
	7.215428571


www.unam.mx
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	15.164
	17.425
	16.484
	15.1
	17.251
	14.211
	12.798
	15.49042857

	Web Cache
	5.588
	5.387
	5.537
	5.438
	5.417
	4.106
	4.517
	5.141428571

	Popup Filter
	14.031
	16.997
	16.023
	14.517
	16.078
	12.338
	12.909
	14.699


www.wtr.ru
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	8.662
	9.013
	10.251
	9.074
	10.365
	10.471
	11.066
	9.843142857

	Web Cache
	0.9141
	0.901
	0.811
	0.756
	0.952
	0.941
	0.845
	0.8743

	Popup Filter
	9.075
	8.307
	8.993
	10.134
	9.412
	9.378
	12.237
	9.648


www.yahoo.com
	Download Category
	Mon
	Tues
	Wed
	Thu
	Fri
	Sat
	Sun
	Average 

	Normal 
	2.323
	3.1
	2.765
	3.21
	4.968
	3.915
	3.264
	3.363571429

	Web Cache
	2.373
	2.154
	2.113
	2.664
	2.283
	2.223
	3.055
	2.409285714

	Popup Filter
	3.034
	3.809
	3.245
	3.435
	3.774
	4.937
	3.515
	3.678428571


Appendix C
Grouped Details

	Performance

	Website
	Location Of Server
	Normal Download (avg)
	Web Cache (avg)
	Popup Filter (avg)

	8over8.com
	London
	3.621142857
	3.492142857
	3.584571429

	abc.com
	Seattle
	8.403285714
	5.117285714
	7.500714286

	amd.com
	London
	7.301
	3.739142857
	6.771142857

	americanmail.com
	New York
	9.160285714
	3.371714286
	9.207571429

	aol.com
	Chicago
	4.442285714
	3.415714286
	4.425714286

	bahn.de
	London
	14.41757143
	3.659142857
	14.68571429

	bbc.co.uk
	London
	4.354571429
	2.917571429
	4.114285714

	bet365.com
	London
	5.897571429
	3.733285714
	6.55

	buyagift.co.uk
	London
	7.729571429
	5.554142857
	10.50371429

	clarendonmanor.co.uk
	London
	6.113857143
	0.170142857
	6.427285714

	com3.org
	London
	5.822857143
	3.1
	5.833571429

	countrybookshop.co.uk
	London
	7.867428571
	4.419285714
	7.162142857

	csu.edu.au
	Sydney
	15.48971429
	6.690857143
	15.22385714

	dabs.com
	Norway
	7.349428571
	6.883
	7.417857143

	danskirsk.dk
	Denmark
	7.648571429
	2.683857143
	7.412428571

	edu.cn
	Beijing
	15.61828571
	11.54842857
	13.88885714

	google.com
	California
	2.970428571
	1.647142857
	2.940857143

	intel.com
	Los Angeles
	24.45642857
	15.28042857
	23.421

	kainos.co.uk
	London
	5.961571429
	3.778
	5.938714286

	kelkoo.co.uk
	Brussels
	7.060571429
	2.969
	7.156857143

	louvre.fr
	Paris
	4.932714286
	3.553428571
	5.234428571

	martins-seafresh.co.uk
	Isle of Man
	10.175
	6.533428571
	10.22914286

	mlbapparel.com
	Chicago
	6.767714286
	3.117428571
	6.962

	navyseals.com
	New York
	13.77457143
	4.827
	12.97785714

	nic.it
	Rome
	3.604857143
	0.554714286
	3.550428571

	nikkei.co.jp
	Tokyo
	23.79514286
	12.10342857
	22.32442857

	questionmarket.com
	Toronto
	12.77242857
	2.601285714
	12.78628571

	sevengatesdesigns.com
	Dublin
	4.487
	1.353571429
	4.821285714

	singularity.co.uk
	London
	4.539857143
	2.864857143
	4.306428571

	streetsonline.co.uk
	London
	9.838142857
	3.359142857
	10.61257143

	ulsterbus.co.uk
	London
	8.131142857
	5.526
	7.215428571

	unam.mx
	Mexico
	15.49042857
	5.141428571
	14.699

	unisa.ac.za
	Montreal
	11.75942857
	2.467857143
	12.23914286

	wtr.ru
	Moscow
	9.843142857
	0.8743
	9.648

	yahoo.com
	San Jose
	3.363571429
	2.409285714
	3.678428571


	Performance

	Website
	Number of Images
	Size Of Images (Kb)
	New Size
	Compressed By %
	Text in HTML document (Kb)
	Total Site (KB) Before Compression

	8over8.com
	15
	49.4
	33.758
	31.66396761
	12.9
	62.3

	abc.com
	15
	35.9
	25.743
	28.29247911
	54.3
	90.2

	amd.com
	18
	58.6
	32.623
	44.32935154
	47.3
	104.9

	americanmail.com
	16
	46.2
	26.757
	42.08441558
	24.8
	71.0

	aol.com
	18
	43.7
	30.549
	30.09382151
	23.3
	67

	bahn.de
	27
	163
	68.8266
	57.88953947
	59
	222

	bbc.co.uk
	17
	24
	20.315
	15.45280506
	34.1
	58.1

	bet365.com
	13
	25.9
	19.707
	23.74337345
	24.4
	50.3

	buyagift.co.uk
	29
	53.1
	38.159
	28.13747646
	30.2
	83.3

	clarendonmanor.co.uk
	6
	82.5
	58.265
	29.67410984
	2.93
	85.43

	com3.org
	10
	47.9
	35.526
	25.85775106
	17.7
	65.6

	countrybookshop.co.uk
	31
	175
	124.619
	28.78914286
	56
	231

	csu.edu.au
	29
	113
	88.704
	21.50088496
	12
	125

	dabs.com
	56
	50.3
	47.393
	5.779324056
	37.3
	87.6

	danskirsk.dk
	13
	53.9
	41.186
	23.58812616
	30
	83.9

	edu.cn
	26
	27.4
	24.319
	11.01394123
	40.7
	68.1

	google.com
	1
	8.35
	8.004
	4.143712575
	3.67
	12.2

	intel.com
	22
	27.8
	21.879
	21.29573006
	50.7
	78.5

	kainos.co.uk
	27
	33
	30.592
	7.296969697
	29.8
	62.8

	kelkoo.co.uk
	15
	33.5
	29.343
	12.40895522
	18.3
	51.8

	louvre.fr
	7
	23.9
	21.191
	11.44588383
	6.09
	30.8

	martins-seafresh.co.uk
	9
	75.8
	31.685
	58.19920844
	11.9
	87.8

	mlbapparel.com
	26
	75.1
	61.54
	17.85904965
	14.2
	89.3

	navyseals.com
	26
	103
	65.72
	36.19417476
	29.5
	132.5

	nic.it
	6
	21.3
	11.539
	45.673258
	2.4
	23.7

	nikkei.co.jp
	26
	97.6
	57.21
	41.29297075
	84.7
	182.3

	questionmarket.com
	8
	19
	13.068
	31.29337539
	4.6
	23.6

	sevengatesdesigns.com
	5
	38.9
	25.471
	34.42070031
	4.1
	43

	singularity.co.uk
	12
	29.5
	25.79
	12.57627119
	19.4
	48.9

	streetsonline.co.uk
	37
	47.4
	37.876
	20.092827
	59.3
	106.7

	ulsterbus.co.uk
	20
	114
	102.656
	9.950877193
	33
	147

	unam.mx
	29
	89.7
	52.68
	41.27090301
	39.2
	128.9

	unisa.ac.za
	27
	22.1
	20.328
	7.683923706
	12
	34.1

	wtr.ru
	3
	20.5
	11.512
	43.67906067
	1.8
	22.3

	yahoo.com
	12
	22.5
	21.587
	3.95960315
	46.3
	68.8


Appendix D
DHTML code for Flash Intro
<html>

<head>

<title>Intro Screen...</title>

</head>

<body bgcolor="#0000000" text="#FFFFFF">
<div id="splashcontainer" style="position:absolute;width:350px;"></div>
<layer id="splashcontainers" width=450></layer>

<script>

var preloadimages=new Array()

var intervals=2000

var targetdestination="http://www.ulst.ac.uk"

var splashmessage=new Array()

var openingtags='<font face="Arial" size="4">'

splashmessage[0]='Welcome to University Of Ulster '

//These are the messages 
splashmessage[1]='The Best Place To Learn'


//


splashmessage[2]='Seeing things differently'


//
 
splashmessage[3]='Follow the links'



//which will be displayed
splashmessage[4]='To bring your future closer and closer'
//

splashmessage[5]='Please stand by...'
`


//one after the other
var closingtags='</font>'

var i=0

var ns4=document.layers?1:0

var ie4=document.all?1:0

var ns6=document.getElementById&&!document.all?1:0

var theimages=new Array()

if (document.images){

for (p=0;p<preloadimages.length;p++){

theimages[p]=new Image()

theimages[p].src=preloadimages[p]

}

}

function displaysplash(){

if (i<splashmessage.length){

sc_cross.style.visibility="hidden"

sc_cross.innerHTML='<b><center>'+openingtags+splashmessage[i]+closingtags+'</center></b>'

sc_cross.style.left=ns6?parseInt(window.pageXOffset)+parseInt(window.innerWidth)/2-parseInt(sc_cross.style.width)/2 : document.body.scrollLeft+document.body.clientWidth/2-parseInt(sc_cross.style.width)/2

sc_cross.style.top=ns6?parseInt(window.pageYOffset)+parseInt(window.innerHeight)/2-sc_cross.offsetHeight/2 : document.body.scrollTop+document.body.clientHeight/2-sc_cross.offsetHeight/2

sc_cross.style.visibility="visible"

i++

}

else{

window.location=targetdestination

return

}

setTimeout("displaysplash()",intervals)

}

function displaysplash_ns(){

if (i<splashmessage.length){

sc_ns.visibility="hide"

sc_ns.document.write('<b>'+openingtags+splashmessage[i]+closingtags+'</b>')

sc_ns.document.close()

sc_ns.left=pageXOffset+window.innerWidth/2-sc_ns.document.width/2

sc_ns.top=pageYOffset+window.innerHeight/2-sc_ns.document.height/2

sc_ns.visibility="show"

i++

}

else{

window.location=targetdestination

return

}

setTimeout("displaysplash_ns()",intervals)

}

function positionsplashcontainer(){

if (ie4||ns6){

sc_cross=ns6?document.getElementById("splashcontainer"):document.all.splashcontainer

displaysplash()

}

else if (ns4){

sc_ns=document.splashcontainerns

sc_ns.visibility="show"

displaysplash_ns()

}

else

window.location=targetdestination

}

window.onload=positionsplashcontainer

</script>

<div align="right">

<table border="0" width="200" height="100%" cellspacing="0" cellpadding="0">

<td width="100%" valign="bottom" align="right">

[ <a href="http://www.ulst.ac.uk"><font color="#FFFFFF">Skip Intro</font></a> ]

</td>

</table>

</div>

</body>

</html>
Taken from: http://www.dynamicdrive.com/dynamicindex3/dhtmlsplash.htm
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