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Network Exponentials

 network vs. computer performance

- Computer speed doubles every 18 months

- Network speed doubles every 9 months

- Difference = order of magnitude per 5 years

 1986 to 2000

- computers: x 500

- networks: x 340,000

 2001 to 2010

- computers: x 60

- networks: x 4000
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Source: Scientific American (Jan-2001)



# of computers attached to the Internet
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internet is the fastest growing medium

 length of time it took for each ad media to reach 300 

million users
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internet timeline

 www.zakon.org/robert/internet/timeline/
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http://www.zakon.org/robert/internet/timeline/


internet users 
 www.internetworldstats.com/top20.htm
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# of internet users in korea

 isis.nida.or.kr
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how is internet used? (korea, multiple responses)
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comparative analysis based on sex and age (korea)
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content distribution (korea)

9



top sites in korea

10



origin and growth of www

 networked application that links users and services 
distributed across computers around the world

 one of the internet services and allows for the exchanging 
of documents (video, text, music, images) over the 
internet using HTTP (hyper text transfer protocol)

- web pages are written in HTML (hyper text markup language) 

- pages on the web are connected by hyperlinks

 first proposed by Tim Berners-Lee in 1989

- linking information present on various machines at CERN, the 
European Lab. for Particle Physics near Geneva

- invented HTML, the first server and the first web browser (Lynx)

 technologies predating WWW: FTP, Gopher, Archie, 
WAIS

 mosaic browser: by M. Andreesen and E. Bina, 1992
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graphic representation of the www
(http://en.wikipedia.org/wiki/Image:WorldWideWebAroundWikipedia.png) 
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http://en.wikipedia.org/wiki/Image:WorldWideWebAroundWikipedia.png


internet space (opte.org)

13



open directory project (dmoz.org)
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web archives (www.archive.org)
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w3c.org
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W3C

 develops HTML, CSS, and most Web technology

 founded in 1994, directed by Tim Berners-Lee

 has 380 companies and organizations as members

 located at MIT (US), Inria (France), Keiko (Japan)

 W3C players
- Members ($50,000 per year), Team, Advisory board, Technical Architecture 

Group, Working Groups, ...

 documents
- Working Drafts, Candidate Recommendations, Proposed Recommendations, 

Recommendations

- Working Group Notes, Member Submissions, Staff Comments, Team 
Submissions

 principles 
- consensus among members

- limited intellectual property rights

- free Web access to technical reports (unlike ISO)
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ietf.org
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other organizations for standardization
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web browsers
 an application program that request documents from 

computers connected to the internet (servers) around the 

world and then displays the information in the browser 

window

 displays the information according to HTML 

instructions

 lynx, is the first web browser

- a text based browser invented by Tim Berners-Lee

 mosaic is the first graphical web browser which allowed 

you to view multimedia files on the Web 

- invented by Marc Anderson, a student at UIUC in 

1992

 netscape in 1994 by Marc Anderson

 internet explorer in 1995 by Microsoft after congress 

passed bill to open web for commerce
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the internet movie
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components of the web

 uniform resource identifiers (URI)
- universal naming mechanism for identifying resources on the 

Web

- consists of protocol, server name, and resource name

 hypertext markup language (HTML)
- hypertext: nonlinear writing or linking related documents for 

navigation

- standard representation for hypertext documents in ASCII format

- derived from SGML (Standard Generalized Markup Language)

 hypertext transfer protocol (HTTP)
- for communication between web clients and servers

- defines the syntax of the messages and how the fields in each 
line of the message should be interpreted

- request-response protocol

- stateless protocol
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URL (uniform resource locator)

 the most popular form of a URI that specifies where a resource is 
located

 provides the basis for “hyperlink”
 transparent w.r.t. resource types
 transient vs. permanent URL

 examples
- http://imlab.snu.ac.kr/

- http://imlab.snu.ac.kr:8080/

- http://143.248.80.67/
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http://d.snu.ac.kr/
http://d.snu.ac.kr/
http://d.snu.ac.kr/
http://di.snu.ac.kr:8080/
http://di.snu.ac.kr:8080/
http://di.snu.ac.kr:8080/
http://143.248.80.67/


encoding

 facilitates the storage of text in 
computers and the transmission 
of text through networks

 EUC-KR
- most korean web portals had used

- primarily for CJK

- incompatible with many other 
foreign languages & browsers

 UTF-8
- a variable-length character encoding 

for Unicode

- able to represent any universal 
character

- becoming the preferred encoding for 
e-mails and web pages

- necessary for globalization
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HTML

 markup language 

- contains guidelines for display and allows a browser to choose details

 2 browsers may display an HTML document differently

 each HTML document is represented as a text file that contains 

tags along with other information

 tag 

- used to specify an immediate action or to start a formatting operation 

- appears as a tag name bracketed by less-than and greater-than symbols

 can contain references to other documents through hyperlinks

 has been extended to express parts of a document in the form of a 

script

 HTML guides

- http://sunsite.berkeley.edu/Web/basictags.html

- http://werbach.com/barebones/
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http://sunsite.berkeley.edu/Web/basictags.html
http://werbach.com/barebones/


HTML form

 document that contains items a user must supply

 information is encoded in a URL for transmission to 

another document

 example

- a form contains 3 items named AA, BB, and CC

- user has supplied values yes, no, and maybe

- browser creates a string 

?AA=yes&BB=no&CC=maybe

which it appends to the specified URL

- http://citeseer.com/cs?q=Jonghun+Park
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http://citeseer.com/cs?q=Jonghun+Park


an example HTML document
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web document types

 HTML, XML, PS, PDF, Script, etc

 type of document is expressed in the form of MIME type
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other markup languages

 WML (WAP Markup Language)

 HDML (Hand-held Device Markup Language)

 VoiceXML (Voice Extensible Markup Language)

 XML (Extensible Markup Language)

- does not assign any meaning to tags

 and a lot more
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HTTP

 Protocol: a language with a grammar, syntactic structure such as 

message formats, and semantic rules indicating how the fields of 

the messages are interpreted

 HTTP

- Proposed by Berners-Lee in March 1990

- A request-response protocol

- Stateless

- Messages are encoded in ASCII

- Message syntax is based on MIME

- based on TCP

- HTTP/1.0 is defined in RFC 1945

- Designed for extensibility

- Current version is HTTP/1.1 (RFC 2616, 2617): ftp://ftp.rfc-editor.org/in-

notes/rfc2616.pdf

ftp://ftp.rfc-editor.org/in-notes/rfc2616.pdf
ftp://ftp.rfc-editor.org/in-notes/rfc2616.pdf
ftp://ftp.rfc-editor.org/in-notes/rfc2616.pdf
ftp://ftp.rfc-editor.org/in-notes/rfc2616.pdf
ftp://ftp.rfc-editor.org/in-notes/rfc2616.pdf
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Historical timeline

Date Document

Mar 1990 CERN labs document proposing Web

Jan 1992 HTTP/0.9 specification

Feb 1992 W3 and WAIS/X.500

Dec 1992 Proposal to add MIME to HTTP

Feb 1993 UDI (Universal Document Identifier) for the Network

Mar 1993 HTTP/1.0 first draft

Jun 1993 HTML (1.0 specification)

Oct 1993 URL specification

Nov 1993 HTTP/1.0 second draft

Mar 1994 URI in WWW

May 1996 HTTP/1.0 Informational, RFC 1945

Jan 1997 HTTP/1.1 Proposed standard, RFC 2068

Jun 1999 HTTP/1.1 Draft standard, RFC 2616

2001 HTTP/1.1 Formal standard
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Protocols involved in transferring HTTP 

messages

HTTP
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key properties of HTTP

 global URI

- permits resources to reside anywhere on the Internet and separates the 

notion of a resource from that of a response

- combination of a URL and a URN

 request-response exchange

- an HTTP message is a structured collection of octets in a specific syntax

- the protocol specifies a set of extensible request methods that are used by the 

client to perform operations such as requesting, altering, creating, or deleting 

a resource

- a resource is an object, service, or collection of entities that can be clearly 

identified and located anywhere on the network
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Key properties of HTTP (cont.)

 Statelessness

- The absence of state maintenance across request-response pairs

- A design decision to ensure its scalability

 Resource metadata

- Metadata is information that relates to a resource but is not part 

of the resource itself

- e.g., size, type, last modification time

 Data format

- The data format is defined as a MIME type in HTTP
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HTTP messages

 Request message

 Response message

 Request line is 

mandatory

 Status code is 3-

digit



36

Request and response message

 Request message

- Request line

General header 

Request header 

Entity header

CRLF

Entity body (Optional)

 Response message

- Status line

General header 

Response header 

Entity header

CRLF

Entity body (Optional)

GET /motd HTTP/1.0

Date: Wed, 22 Mar 2000 08:09:01 GMT

Pragma: No-cache

From: jonghun@snu.ac.kr

User-Agent: Mozilla/4.03

CRLF

HTTP/1.0 200 OK

Date: Wed, 22 Mar 2000 08:09:03 GMT

Server: Netscape-Enterprise/3.5.1

Content-Length: 23

CRLF

Welcome to my world
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HTTP/1.0 request methods

 Notifies an HTTP server what action should be 

performed on the resource identified by the URI

 GET

 HEAD

 POST

 PUT

 DELETE

 LINK

 UNLINK

Defined in HTTP/1.0

Not part of HTTP/1.1
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HTTP/1.0 response classes

 Every HTTP response message begins with the Status-
Line

 Status-Line has 3 fields: the server’s protocol version 
number, the response code, and a natural language reason 
phrase

 Response classes

- Informational class: 1xx

 No actual response codes were allocated until HTTP/1.1

- Success class: 2xx (e.g., 200 for “OK”)

- Redirection class: 3xx

- Client error class: 4xx (e.g., 400 for “bad request”)

- Server error class: 5xx (e.g., 500 for “internal server error”)
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HTTPS

 A protocol that uses SSL for transporting the HTTP 
message

 Everything in the communication between the client and 
the server is encrypted

 HTTPS runs typically on TCP port 443 (not 80)

 URLs start with https:

 Typically browsers display an icon (closed lock) if the 
connection is using SSL

 Several choices are available for a browser

- SSL 2.0 or SSL 3.0

- Data Encryption Standard (DES) of NIST or RC2 and RC4 of 
RSA company



refs for web site design & implementation

 open source web design

- http://www.oswd.org/

 HTML goodies

- http://www.htmlgoodies.com/

 Matt’s script archive

- http://www.scriptarchive.com/

 experts exchange

- http://www.experts-exchange.com/

 web developer’s virtual library

- http://www.wdvl.com/

 webmonkey

- http://webmonkey.wired.com/webmonkey/
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