CSC 551: Web Programming
Fall 2001

See online syllabus at:
www. cr ei ght on. edu/ ~csc551

Course goals.

= understand the technology and protocols underlying the World Wide Web

= become familiar with common tools and techniques for devel oping Web-
based applications, both client-side and server-side

= develop aworking knowledge of HTML, JavaScript, and Java as languages
for developing Web applications

Reasonable questions

What is the World Wide Web?
Isit the same thing as the Internet?
Who invented it?

How old isit?

How doesit work?

What kinds of things can it do?

What does it have to do with programming?




Web # Internet

Internet: aphysical network connecting millions of computers using the same
protocols for sharing/transmitting information (TCP/IP)
= inredlity, the Internet is a network of smaller networks

World Wide Web: acollection of interlinked multimedia documents that are
stored on the Internet and accessed using a common protocol (HTTP)

Key distinction: Internet is hardware; Web is software

Many other Internet-based applications exist

e.g., emall, telnet, ftp, usenet, Instant Messenger, Napster, ...

History of the Internet

the idea of along-distance computer network traces back to early 60's
= Lickliderat M.I.T.
= Baran at Rand
= National Physics Laboratory in U.K.

in particular, the Department of Defense was interested in the

development of distributed, decentralized networks
= survivability (i.e., network still functions despite alocal attack)
= fault-tolerance (i.e., network still functions despite local failure)

contrast with phone system, electrical system

in 1969, Advanced Research Project Agency funded the ARPANET
= connected computersat UCLA, UCSB, SRI, and Utah
= allowed researchers to share data, communicate
56K B/sec communications lines (vs. 110 B/sec over phone lines)




Internet architecture

the Internet is distributed and decentralized
= each computer on the network is given aunique | P address
e.g., blugay is 147.134.2.20

each message to be transmitted is broken into packets (~1500 chars)
each packet is labeled with its source & destination addresses, packet #
individual packets are transmitted independently

special purpose computers on the Internet called routers read the destination
address on each packet and passit on
= when the packets reach their destination, they are reassembled

Transmission Control Protocol (TCP):
specifies how to break up and
reassemble the packets

Internet Protocol (1P):
specifies how messages are labeled
and routed

Internet growth

throughout the 70's, the size of the ARPANET doubled every year
= decentralization made adding new computers easy
= ~1000 military & academic computers connected by 1984

in 80', U.S. government took alarger rolein Internet devel opment
= created NSFNET for academic research in 1986
= ARPANET wasretained for military & government computers

by 90's, Internet connected virtually al colleges & universities
= businesses and individuals also connecting as computing costs fell
= ~1,000,000 computers by 1992

in 1992, control of the Internet was transferred to a non-profit org
= Internet Society: Internet Engineering Task Force
Internet Architecture Board
Internet Assigned Number Authority
World-Wide-Web Consortium




Internet growth (cont.)

Stats map of the Internet (Internet Valley, Inc.)

Date

Hosts Domains

July 98 36,739,000 4,300,000
July 97 19,540,000 1,301,000
July 96 12,881,000 488,000
July 95 6,642,000 120,000
July 94 3,212,000 46,000
July 93 1,776,000 26,000

July 92
July 89
July 81

1969

992,000 16,300
130,000 3,900
210
4

A host isacomputer that is
connected to the Internet

€.0., bl uej ay

A domain is a subnetwork of
computers on the Internet

€.0., crei ghton. edu

Internet growth (cont.)

The Internet continues to grow at an amazing rate

www.netsizer.com provides up-to-date size estimates

Ionthly Average Hosts in MMillions

Month 1000
Jan 44, 2133
Feh 48 0415
Mar 50,4565
Apr 53,4396
May 55,7750
Jun ST.3117
Jul 50,2400
Aug f1.3151
Sep 63,2834
Oct 65,5849
Nov 672571
Dec 687377

2000 2001

701557 10044 ASOf July 2001,

728768  103.950
750233 107.187
Tr.0664 1098323
706372 112072
320340  114.804
347800 117288
874436 -
002514

029145

05.1408

07.7584

~430 million Internet users

~117 million Internet hosts




Internet traffic

as projected by Larry Roberts, Internet traffic volume will exceed
voice traffic volume (phone lines) by 2003
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History of the Web

the idea of hypertext (cross-linked and inter-linked documents) traces
back to Vannevar Bush in the 1940's
= online hypertext systems began to be developed in 1960's
e.g., Andy van Dam's FRESS, Doug Englebert'sNLS
* in 1987, Appleintroduced HyperCard

in 1989, Tim Berners-Lee at the European Particle Physics
Laboratory (CERN) designed a hypertext system for linking
documents over the Internet
= designed a (Non-WY SIWY G) language for specifying document content
» which evolved into HyperText Markup Language (HTML)
= designed a protocol for downloading documents and interpreting the content

» which evolved into HyperText Transfer Protocol (HTTP)
= implemented the first browser (text-based)

the Web was born!




History of the Web (cont.)

the Web was an obscure, European research tool until 1993

in 1993, Marc Andreessen (an undergrad at the University of lllinois
National Center for Supercomputing Applications) devel oped
Mosaic, thefirst graphical Web browser

= theintuitive, clickable interface made hypertext accessible to the masses
= made the integration of multimedia (images, video, sound, ...) much easier

= Andreessen left NCSA to found Netscapein 1994
cheapl/free browser popularized the Web (75% market share in 1996)
in 1995, Microsoft came out with Internet Explorer
Netscape bought by AOL in 1999 for $10 hillion in stock

today, the Web is the most visible aspect of the Internet

Web architecture

the Web isagiant client/server system
= Web server stores Web pages and acts as a broker

= Web browsers are the clients that request pages from the appropriate server
and display them with proper formatting

e.g., when you typeinaURL or click alink in aWeb page
= arequest is sent to the server that stores that page
= the server transmits the text of that page to the client machine
= the browser interpretsthe HTML code and displays text/images/...

’ Send me "The History of Computers" x
_—-—-\ HyperText Transfer Protocol (HTTP):

specifies how messages between the
The client sends an HTTP message to a computer browser and the Web server are
running a Web server program and asks for a document. formatted

% orCouriTrs HyperText Markup Language (HTML):
|t specifies the content of the documents

using tags (e.g., <center>)
The Web server sends the hypermedia HTML document to the client.
‘You end up seeing the document on your screen.




Web growth

Stats map of the Internet & Web (Internet Valley, Inc.)

Date Hosts
July 98| 36,739,000
July 97 | 19,540,000
July 96 | 12,881,000
July 95| 6,642,000
July 94| 3,212,000
July 93| 1,776,000
July 92 992,000
July 89 130,000
July 81 210

1969 4

Domains Web Sites Web Sites/Hosts

4,300,000 4,279,000 12.000 %
1,301,000 1,200,000 6.200 %
488,000 300,000 2.300 %
120,000 25,000 0.400 %
46,000 3,000 0.100 %
26,000 150 0.010 %
16,300 50 0.005 %
3,900

recent estimates suggest 30-40 million Web sites,
with 3-4 billion Web pages!

Static Web pages

most Web pages are static (contents are the same each time it is accessed)
= text/links/images are displayed in a page

e.g., online documents, most homepages

HyperText Markup Language (HTML) is used to specify text/image format

<htnm >
<head>
</ head>

<body>
<center>

<p>
</center>

</ body>
</htm >

<title>Geetings Page</title>

<ing src="cu_words.gif">

<font col or="red">Wl cone to the
World Wde Web</font>

3 Greetings Page - Microsoft Internet Ex._. B [=] B3

J File Edit “iew Favoites Tools Help ‘ﬁ
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Back y FamneErd Stop  Refresh  Home
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Dynamic Web pages

as the Web moves towards online services and e-commerce, Web

pages must also provide dynamic content
= pages must be fluid, changeable (e.g., rotating banners)
= pages must be able to react to the user's actions
= pages must be able to request and process information
= even desirableto store customer preferences and tailor services

e.g., Amazon.com

generating dynamic Web pages requires programming
= this courseis about applying your programming skills to the devel opment of
dynamic Web pages and applications

= new issues arise due to the client-server nature of the Web
does computation occur on the client or the server?
portability? security? privacy?

Client-side programming

JavaScript
= ascripting language for Web pages, developed by Netscape in 1995
= uses aC++/Javerlike syntax, so familiar to programmers
= simpler (not strongly typed, dynamic variables, primitive objects, ...)

= JavaScript code is embedded directly in HTML (interpreted by browser)

= good for adding dynamic features to Web page, controlling forms and GUI
= see http://www.creighton.edu/~csc551/JavaScript/dice.html

Java applets
= can define small, special-purpose programs in Java called applets
= provides full expressive power of Java (but more overhead)

= applets are included in Web pages using special HTML tags
= interpreted by the Java Virtual Machine embedded in the browser

= good for more complex tasks or data heavy tasks, such as graphics
= see http://www.creighton.edu/~csc551/Java/M onte.html




Server-side programming

CGI programming
= programs can be written to conform to the Common Gateway Interface
= such CGI programs reside on the Web server

= when a Web page executes a submit, data from the page is sent asinput to
the CGI program

= the CGI program executes on the server, sends its results back to the
browser in the form of a Web page

= good if computation is large/complex or requires access to private data
= see http://www.creighton.edu/~csc551/CGl/grades.html

Active Server Pages (Microsoft)
Java Servlets (Sun)

Server Side Includes (Apache)
= vendor-specific alternativesto CGI
= provide many of the same capabilities but using HTML-like tags

In-class exercise

pick some of your favorite Web sites and try to identify
= static components?
= dynamic components?

» client-side? JavaScript? Java applet?
» server-side? CGI? ASP?

€.d., ww.creighton.edu/~csc551

www. cr ei ght on. edu

www. t hehungersi te. com




At-home exercise

a1998 survey estimated that 1 in 5 television commercials display a
Web address (more during late night and sporting events)

= watch at least %2 hour of TV and pay attention to the commercias

= for next week, report
1. the stations and times you watched (so | can filter out duplicates) the
2. number of commercials with Web addresses
3. thetotal number of commercials

we will combine the data accumulated by the class and come up with
our own estimate

Next week...

basic HTML
= hypertext & hypermedia
" tags
= text formatting
= hyperlinks
= style sheets

Read Chapters 2-6

Be prepared for quiz on
= today’s lecture (moderately thorough)
= thereading (superficial)
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