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Basic Browser 
Operation

• A browser does the following:
– Wait for user instruction, such as clicking on a link
– Convert web site name into IP address

• Ask the DNS system what the IP address is, if doesn’t know
– Send http request to server with that IP address

• Examples: send a GET request for a web page, 
send a POST request to a program running on that server, etc

– Receive output from server
– Convert output into screen display (colours, pixels, etc)

Every computer on the 
Internet has an IP address
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Doman Name System (DNS)
• The domain name system is a system which is used for 

converting a web address 
(such as http://www.ust.hk) into the IP address 
(such as 143.89.14.34) 

• The DNS system is actually made up of a lot of different 
computers around the world that are used to reply with 
the information that gets requested

• Any program, such as a browser, can ask it for 
information, such as the IP address of a web site



Basic Idea of DNS
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Browser File Processing

• After the page is retrieved, the browser may have 
further work before the page can actually be rendered
– If the page has any kind of links to further files, the 

browser needs to get these elements. Examples: 
there may be links to CSS files, JavaScript files, 
image files, and so on, all need to be downloaded

– If the received page has embedded scripting 
(JavaScript or VBscript) this needs to be executed 
using the appropriate scripting engine (such as 
Rhino or SpiderMonkey)
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Browser 
Configurability

• For example:
– In Firefox enter 

about:config in the 
location bar

– Change maximum 
possible number of 
simultaneous

– Default value is 6, can increase it
– With these ‘tricks’ can increase browser speed, in 

some situations
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Browser Popularity
• It is important to have a good idea of the various 

browsers that people are using
• But it is not so easy to get exact information
• Different web sites may have a different ‘profile’ of 

people that visit them
• For example, visitors to a ‘technical’ site may be more 

likely to be ‘early adopters’ = the first people to try out 
new things, such as new browsers

• So, for example, some web sites may be more likely to 
‘see’ the relatively new Chrome or Firefox browsers 
being used



Most Popular:
Netscape then IE, soon FF



From http://www.w3counter.com/globalstats.php

Browser Usage – W3Counter



Browser Usage – W3School

Data from http://www.w3schools.com/browsers/browsers_stats.asp

 This is for one particular web site –
http://www.w3schools.com (technical info)



Another Survey – Oct 2010

• This data is obtained automatically from browsers that have the 
Alexa Toolbar installed ( http://www.alexa.com/site/download/ )

• But this toolbar is removed by anti-spyware programs – so the 
people who use it probably don’t use anti-spyware programs, 
they may be less ‘technically aware’ users

Image from http://marketshare.hitslink.com/report.aspx?qprid=0

An example of the Alexa toolbar
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Browsers

• Internet Explorer - most used browser, at the moment
• Mosaic,Netscape - historically important
• Firefox - very commonly used browser
• Chrome - browser from Google
• Safari - Mac browser, also on Windows
• Amaya - test software from W3C
• Lynx - text only
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Internet Explorer

• At first, Netscape was the browser everyone used
• Then IE was included in every release of Windows 

from Windows 98 onwards
• It therefore became the most popular browser 
• However, in the last 10 years IE and Windows have 

come under attack for a number of reasons i.e. many 
security hacks of IE and Windows

• 2004: ‘United States Computer Emergency 
Readiness Team’ says should not use IE, 
because of security concerns

IE in Windows 98
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Historically Important - Mosaic
• The browser which got people noticing the web was Mosaic
• Written by a student called Marc Andreeson
• He released it free, the browser became very popular
• Businessman Jim Clark sent him an email and suggested 

making a company
• He left the University, they used the source code, made the 

Netscape company, released the Netscape browser
• IPO 16 months later, Andreeson valued at US$112m
• Mosaic itself isn’t developed any more
• Netscape become a kind of open source project, from which 

the Mozilla/ Firefox browsers were developed



Mosaic

• This was the 
browser that got 
the world excited 
about the web, 
around 1992

• Mosaic became 
Netscape
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Firefox

• http://www.mozilla.com/firefox/
• After Mosaic, Netscape was developed and for a few 

years was very popular
• Firefox arises from the Netscape (=mozilla) project
• Firefox is the main browser for ‘advanced’ users



Firefox 
Add-ons

https://addons.mozilla.org/
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Chrome

• http://www.google.com/chrome
• An open source browser created by Google
• Chrome has a different infrastructure compared 

to other browsers
– Each tab is executed using a dedicated process

- even JavaScript is running in a separate process
– This eliminates the problem of the whole browser 

crashing when one tab crashes
– This idea is now copied by other browsers

Chrome has 
had a fast 
adoption 
rate since  
being 
released





Safari Browser
• http://www.apple.com/safari/
• From Apple - for years this 

was the main Mac browser
• Now available for Windows
• Safari on the iPhone



The Acid3 Test

• How ‘good’ is a browser?
• The Acid3 test is a page which 

checks how well a browser 
handles web standards

• It uses JavaScript to perform 
100 tests which includes some 
DOM handling, HTML, CSS, 
and SVG

• If the test is perfectly executed 
by the browser, this will be 
created in the web page:
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Some Acid 3 Results

The Acid 3 test is very useful but does not consider the speed of a browser



Which Browser 
is Fastest?

• Possible ways to measure the speed of a browser:
– JavaScript execution speed
– CPU usage
– DOM handling speed
– CSS rendering speed
– Page load time
– Browser cache performance

• These are some possible ways to assess which browser is 
‘fastest’- example results shown in the next slide 
(from http://sixrevisions.com/infographs/browser-performance )
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Lynx
• http://lynx.browser.org/
• Free; source available
• ASCII text only - no images are displayed
• Very small size - ~700Kb
• No JavaScript engine
• (lynx –source http:… is a useful quick way to get any 

web page source when working in Unix, if the lynx 
program is installed there)



Lynx

Lynx

A modern 
browser
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