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Every computer on the
Internet has an IP address

B aS I C B ro WS er An IPv4 address (dotted-decimal notation)
Operation o

10101100.00010000.11111110.00000001

T
Thirty-two bits ( 4 * 8 ), or 4 bytes

* A browser does the following:
— Walit 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)
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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
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Basic Idea of DNS

Root Servers

.com Namespace

Step 2 Step 3 @
Question: where can | find the IP Answer: | don’t know but .com 9 e F !
Address of some-webserver.com? NameSpace should have the N@‘* doaa*“ g
answer ‘g,ﬂ e
o

Mot authoritative for ﬁ
some-webserver.com| @

User's Primary UNS Server

(Recursion Allowed)
Step 1
Question: what is the IP Step 8
Address of some- nswer: Here is the IP
webserver.com? Address of some-
Please reply to My IP Addréss webserver.com

Primary DNS Server of
some-webserver.com

asar‘s PC

My IP Address




Browser File Processing

o 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

e For example:

In Firefox enter

about:config in the

location bar

Change maximum
possible number of

simultaneous

@ about:config - Mozilla Firefox

R il
File Edit View History Bookmarks Split Tools Help
@ - c & ([ about:config 77 -] *8- Google Nt
J L1 about:config x | * | ‘
Filter: network.http x
Preference Name » Status Type Value "
network.http.accept-encoding default string gzip,deflate
network.http.accept.default default string text/html,application/xhtml+...
network http.default-socket-type default string
network.http.keep-alive default boolean true
network.http.keep-alive.timeout default integer 300
netwaork.http.max-connections default integer 30
network.http.max-connections-per-server default integer 15
netwaork.http.max-persistent-connections-per-proxy default integer 8
network http.max-persistent-connections-per-server default
network.http.pipelining default boolean false
network.http.pipelining.maxrequests default integer 4
network.http.pipelining.ss| default boolean false
network.http.prompt-temp-redirect default boolean true
network.http.proxy.keep-alive default boolean true
network.http.proxy.pipelining default boolean false
network.http.proxy.version default string 1.1
network.http.redirection-limit default integer 20
network.http.request.max-start-delay default integer 10
network.http.sendRefererHeader default integer 2
network.http.sendSecureXSiteReferrer default boolean true
network.http.use-cache default boolean true
network.http.version default string 1.1

Done

FoxyProxy: Disabled &

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
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Most Popular:

Netscape then IE, soon FF
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Browser Usage — W3Counter

Web Browser Market Share View Monthly Trends

Chrome

Internet Explorer
Firefox

Safar

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




Browser Usage — W3School

Browser Statistics

« Previous Next Chapter »

What is the trend in browser usage?

Browser Statistics and Trends
Statistics are important information.

From the statistics below (collected from W35chools' log-files since 2002), you can read the long
term trends of browser usage.

We see that Google Chrome, Firefox, and Internet Explorer are the most used browsers today.

Browser Statistics

2014 Chrome Internet Explorer Firefox Safari Opera
May 59.2 % 8.9 % 24.9 % 3.8 % 1.8 %
April 58.4 % 9.4 % 25.0 % 4.0 % 1.8 %
March 57.5 % 9.7 % 25.6 % 3.9 % 1.8 %
February L6.4 % 9.8 % 26.4 % 4.0 % 1.9 %
January 55.7 % 10.2 % 26.9 % 3.9 % 1.8 %

e This Is for one particular web site —
http://www.w3schools.com (technical info)

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




Another Survey — Oct 2010

| @ r " £3.580 -y v t}j G r Coach K, Duke matter again r_: *  NMick Griffin~ Somer Thompson S9S7ri0rir Ll

An example of the Alexa toolbar

M 53.65% - Microsoft Internet Explorer
W 22.96% - Firefox

B 7 93% - Chrome

W 5.27% - Safari

W 2.39% - Opera

B 0.97% - Opera Mini

W 0.75% - Other

* 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




Browsers

* Internet Explorer - most used browser, at the moment
 Mosaic,Netscape - historically important

e Firefox - very commonly used browser

e Chrome - browser from Google

o Safari - Mac browser, also on Windows
« Amaya - test software from W3C

e Lynx - text only

Browsers %”@R/ﬂﬁzsos




Internet Explorer

Msa] A @5

o At first, Netscape was the browser everyone used

 Then IE was included in every release of Windows
from Windows 98 onwards

[t 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

e 2004: ‘United States Computer Emergency
Readiness Team’ says should not use IE,
because of security concerns
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Historically Important - Mosaic

 The browser which got people noticing the web was Mosaic
e Written by a student called Marc Andreeson
 He released it free, the browser became very popular

e 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

e |PO 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

Browsers %’@R/PF‘JSOCS




Mosaic

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

Mosaic became
Netscape

1

— MNCSA Mosaic: Pocument View

Fife  Mavigate Options Annotate  Documents  Manuals

Document Title: IHDF Brows—o—rama

Document URL: I http: /e ncsa. uiuc. edu/demoweb /jet 2. hdf

HDF Brows—o-rama
This file was accessed as URL http: / fwewi. ncsa.uiuc . edu /demowsb fet2 hdf
Images

There iz 1 image in this file:

@ Thiz mage: hags dimengiones 300 by
400, There iz alao a palette associated with this image. (To breadeast this image
owver DTM, clids here )

Palettes
There iz 1 palette in thiz file

@ Here's what the palette locks like - - To

broadeoast this palette cver DTM, click here.)

Searveh Keyword: I

BacI<| | Home| Reload| Open...| Save As...| Clone| Mew Window| Close Window




Feature Spotlight

T2

| e Mumager |
& |3 & & stsuneddons
L} | *
L Get Add-ons Plugir
Iretox i
| 3% Themes L
Stay in Sync Organize Your Tabs Manage Your Add-ons
Synchronize your settings, Reclaim your browser from tab An easier way to manage your
passwords, bookmarks, history, open clutter! Drag and drop your tabs into add-ons and discover new options for
tabs and other customizations across manageable groups that you can personalizing your browsing.
multiple devices so you can take organize, name and arrange in a fun
Firefox with you wherever you go. and visual way.

e http://www.mozilla.com/firefox/

o 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
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@ Add-ons for Firefox - Mozilla Firefo a-
File Edit View History Bookmarks Tools Help
f @ - C X & el el e e R (U9)] hitps://addons.mozilla.org/en- B 77 -| ¥~ Google P|
| & Add-ons for Firefox i
i -
B Register or Log in Other Applications ~ =l
2,147,502,074 add-ons downloaded
= 165,681,152 add-ons inuse
Add-ons for Firefox
I Niﬂ all add-ons B )y
Advanced -
Alerts & Updates c
. Appearance What are Add-ons?
Bookmarks
Download Management
omO A
Feeds, News & Blogging QDH @
A d d - O I I : ; Games & Entertainment
Choose from 5000 free An add-on can be a new Choose add-ons for the way
Lzt S extras to make your browser time-saving toolbar button, a you browse. Install in a few
Photos, Music & Videos look and function the way you shortcut to search, a themed clicks and they stay up to P
Privacy & Security want. look, and more. Add-ons date with easy reminders.
Shopping S T S S S T I B TN
. L. Introduction Rock Your Firefox Best of 2 Billion Web Development Travel
Social & Communication
Tabs
Browse Add-ons
Toolbars
Web Development Collections
EUENE Popular Recently Added
o  Featurcd JEZH Y |
R N Collections are
Ceanll7aree groups of related
Collections — i add-ons that
Dictionaries & Language E?egly + 7 Add to Firefox anyone can
Packs yieecl Featured create and
Personas Your magazine-like start page. A fast and stylish way to share.
Plugins read and share the content of your favorite sites and
Greapel Trals senvices. Provides seamless integration with Google Popular Collections
Themes Reader, Twitter, Delicious, YouTube and Amazon.
514 reviews 16,086 weekly downloads e Windows 7 Theme for
' " el Firefox 3.5 by Enkei I
Done & O] [~ W [5][s]cx (%o #
- r -

https://addons.mozilla.org/




25%

20% /

Chrome has
Chrome e g
N % adopt!on
,_N/___7-’ rate since
;f—ré—_i’——:—:,w being
o http://www.google.com/chrome o0 released

 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
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Safari Browser

o http://www.apple.com/safari/

« From Apple - for years this
was the main Mac browser

« Now available for Windows
Safari on the iIPhone

@ Apple - What is Safari - An amazingly innovative web browser. - Mozilla Firefox

File Edit View History Bookmarks Tools Help
@ = C 4y [ http://www.apple.com/safari/what-is.html
“1Apple - What is Safari ... | =

L | Store “ iPod iPhone | iPad iTunes s.%pm HQ .o

Safari 5

What's New at Features Extensions

What is Safari?

2Ll &
oFill Se(nr?ky Adv

fane I
A0 Im I

Elegant Design Innovation at Web Standards Security
Work Blazing speed. Open r
Safari does things that tandards. One
no browser has ever powerful web engine
done beft

i v




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:

Browsers

Acid3

100/100

To pass the test, a browser must use its default settings, the animation has to be
smooth, the score has to end on 100/100, and the final page has to look exactly,
pixel for pixel, ke this reference rendering.

R8R#303




Some Acid 3 Results

Desktop browser progress for the Acid3 test

Layout engine Browser Screenshot of a current release Screenshot of a preview release
Acid3 Acid3
Gecko Mozilla Firefox 94!1 00 97!1 DD
94/100 97/100
Mozilla Firefox 3.6.10 Mozilla Firefox 4.0b8pre #5145
Acid3 Acid3
== 00 L
Trident Internet Explorer 95;1 00

95/100
Internet Explorer 9 Beta, 9.0.7930.16406 =

20100

Internet Explorer 6.0

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




Overall Performance

Based on the results, the relative rating of each web browser is displayed below.

1st
. @
Which Browser
IS Fastest? i
» 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 )

Browsers %@R/%OS




JavaScript Speed

Faster JavaScript execution times means that Ajax-heavy sites like Digg and
webapps like Gmail will be more responsive to user actions. To test core JavaScript
function execution speeds, SunSpider JavaScript Benchmark was used.

@ I 120

Q B so23m
el s,
O I s

@- 863.9ms

DOM Selection Speed

The faster a browser can select elements in a web page, the more responsive it is on
asynchronous page updates (which most Web 2.0 apps heavily rely on). SlickSpeed
was used to see how fast jOuery selects elements.

Page Load Time

The total time it takes to load Yahoo.com's front page was measured using
Mumion Stopwatch. Note that due to latency differences that occur with variable
site traffic and server load, caution should be used when interpreting the results.

¢ T
ST s

@ I s
O M o
@ M s

CPU Usage (Under Stress)

CPU usage reveals how much system resources a browser needs: resource hogs
show higher CPU utilization. ‘Windows Resource Monitor was used to obtain aver-
age CPU occupation (%) while SunSpider was running to simulate activity.

¢

Q I :ov

@ P v
O

©

CSS Rendering Speed

Browsers with fast C55 rendering speeds have faster page response times. The
nontroppo.org C55 Rendering Benchmark was used to measure the onLoad dura-
tion for complete table-to-div conversion.

@ I e

Q P o1
e =
O I e

@ T ums

Browser Cache Performance

Total page load times for Yahoo.com with primed caches were measured to see how
well browsers perform when youw have visited a website already. The same variable
latency difference may be relevant here with calculating page load times.

@ I s

© I o

@ I o
O P o

@ I o



Lynx

o http://lynx.browser.org/

e 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)
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@ Department of Computer Science and Engineering, HKUST - Mozilla Firef
[ File Edit View History Bookmarks Tools Help
& ¢ < 5 2 ntpymwwweseusthiy
| & Department of Compu...[_f_i ¥

Sile Hap
CSE Webmaid

Faculty Intranet

Student Intranet |

THE DEPARTMENT OF
OMPUTER ~CIENCE &
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HNAUPERTRSR
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Department of Computer Science and Engineering, HEUST (pl of 4)

CSE Webmail
Faculty Intranet
Student Intranet
+ UG Intranet
+ ?PG Intraneth
+ 2UST Student Intranet

= 658TUTE41USRDA | B 6587U7TBB0UAF53
Department of Computer Science and Engineering, HEUST
Undergraduate Admissions Postgraduate Admissions Where do Our Graduates Go? Faculty Recruitment

Newz & Events

% In Memory of Professor Derick Wood
% CSE Alumnus Made a Record-breaking Calculation of the Digits of Pi LynX
% ACM China Nearing Launch
* Dr. Qian Zhang's Team Achieved Breakthroughs in the Development of Cognitive Radic and Dynamic Radioc Sp
? More

Faculty & Student Achievements

% PhD Student Yu ZHANG and Prof. Dit-Yan YEUNG Received Best Paper Award
* HRUST CSE Students Led the Team Winning Silver Award at the lst Shenzhen-Hong Kong University Students

r n -
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