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M2D: Internet Applications (1)

Internet Basics and the World Wide Web

Softcopy of handouts can be found at http://www.clsmss.edu.hk/~whlau/08CA/

The Internet
1. The Internet is a network of networks interconnecting together.  It connects a huge number of Local Area Networks (LAN) and forms a Wide Area Network (WAN).

Ref: http://en.wikipedia.org/wiki/Internet
2. Brief timeline of the development of the Internet. (For interest only)

a) In 1969, under the need of internetworking, ARPANET was developed by the US Defense Department’s Advanced Research Project Agency (ARPA).  The early Internet, based around the ARPANET, was government-funded and therefore restricted to non-commercial uses such as research; unrelated commercial use was strictly forbidden.  This initially restricted connections to military sites and universities
b) In 1984, the first TCP/IP wide area network was operational when the United States’ National Science Foundation (NSF) constructed a university network backbone that would later become the NSFNet.

c) At the end of the 1980s, the U.S. Department of Defense decided the network was developed enough for its initial purposes, and decided to stop further funding of the core Internet backbone.  The ARPANET was gradually shut down (its last node was turned off in 1989), and NSF, a civilian agency, took over responsibility for providing long-haul connectivity in the U.S.
d) During the late 1980s the first Internet Service Provider (ISP) companies were formed to provide service to the regional research networks and provide alternate network access to the public.
e) The interest in commercial use of the Internet became a hotly-debated topic. Although commercial use was forbidden, the exact definition of commercial use could be unclear and subjective.
f) By 1994, the NSFNet lost its standing as the backbone of the Internet. Other competing commercial providers created their own backbones and interconnections. Regional NAPs (network access points) became the primary interconnections between the many networks. The NSFNet was dropped as the main backbone, and commercial restrictions were gone.
Ref: http://en.wikipedia.org/wiki/History_of_the_Internet
http://en.wikipedia.org/wiki/ARPANET
Internet Access
3. Common methods of Internet access:

a) Dial-up:  Data is sent as analog signal through telephone line.  Dialup Modem (internal or external) is needed.  The highest bandwidth is 56kbps (bit per second).

b) Broadband:  Using telephone network, cable TV network, or optical fiber network.  Network interface card (NIC) is needed.  ADSL modem or cable modem is needed, based on the broadband technology.  Typical (downstream) bandwidths are 1.5Mbps, 3Mbps, 6Mbps, 8Mbps, and 10Mbps.

c) Wireless:  Through wireless LAN (Wi-Fi) or mobile phone (by GPRS or 3G technology).  Wireless NIC or mobile network adapter is needed.  The bandwidth is low compared to wired broadband, but higher than dial-up connection.

Ref: http://en.wikipedia.org/wiki/Internet#Internet_access
4. Besides device driver for modem, NIC or adapter card, suitable dial-up software may be needed for dialup purpose.  For example, PPPoE (Point-to-Point Protocol over Ethernet) is needed for connecting to broadband using ADSL modem, and thus certain software is needed for dialup using PPPoE.  However, some operating system (OS), such as Windows XP, is capable to connect to ISP by PPPoE, without the installation of additional software.

Communication on the Internet (Refer to Module 4A for more details)
5. The operation of the Internet is based on TCP/IP technology.

a) Each host must have a unique IP address to communicate with other hosts on the Internet.

b) A message transmitted from one host to another is divided into data packets, passing through various routers and networks.

(Refer to Module 4A for more details)

6. To ease the memorization of addresses, domain name system (DNS) was developed, in which a domain name is used to represent a host, and the name is mapped with an IP address.

a) The lookup of IP address is done by DNS servers, which contain the most up-to-date mapping table for domain name to IP address translation.

b) DNS servers over the world communicate with each other to update DNS information, therefore any changes in DNS records take time to propagate to all DNS servers.  The time depends on the TTL (time-to-live) set in the records.

c) Example: when a PC connects to an Internet host www.ust.hk:

i. The PC sends an request to the DNS server to loop up the IP address of www.ust.hk;

ii. The DNS server replies the PC with either an IP address, or an error message if there is no entry matching the requested domain name;

iii. The PC makes connection to the Internet host www.ust.hk, by using its IP address, and request for some data (e.g. a web page file) from it.

iv. The remote host replies with data requested by the client PC.

The World Wide Web

7. The World Wide Web, a.k.a WWW or simply the Web, is an information space built on the Internet.  The term is often mistakenly used as a synonym for the Internet, but the Web is actually a service that operates over the Internet. 

Ref: http://en.wikipedia.org/wiki/Www
8. Uniform Resource Identifier (URI) and Uniform Resource Locator (URL)
a) The items of interest, referred to as resources, are identified by global identifiers called Uniform Resource Identifiers (URIs).
b) A Uniform Resource Locator (URL), or Web address, is a standardized address name layout for resources (such as documents or images) on the Internet (or elsewhere).

c) URL is a subset of URI, and it identifies a resource and indicates how to locate it.
Ref: http://en.wikipedia.org/wiki/Uniform_Resource_Identifier
http://en.wikipedia.org/wiki/Uniform_Resource_Locator
9. An URL combines into one simple address the four basic items of information necessary to retrieve a resource from anywhere on the Internet:
a) the protocol of communication (how to obtain the resource),
b) the host (server) to communicate with,
c) the network port on the server to connect to,
d) the path to the resource on the server (for example, its file name), and

10. Example, a typical URL can look like:
http://www2.clsmss.edu.hk:80/public/contents/history?cid=653
a) http is the protocol,

b) www2.clsmss.edu.hk is the host,

c) 80 is the network port number on the server (as 80 is the default value for the HTTP protocol, this portion could have been omitted entirely),

d) /public/contents/history is the resource path (usually a file, or the default document when filename is missing),

e) cid=653 is the query string (optional).

Ref: http://en.wikipedia.org/wiki/Query_string
11. Note:

a) Some characters, such as white space, are never used in an URL.  They are represented as by percent encoding, e.g. a white space is represented by “%20”.

Ref: http://en.wikipedia.org/wiki/Percent-encoding
b) URLs are in general case-sensitive.  However, the domain name of a host is case-insensitive, and whether the path to a file is case-sensitive or not is dependent on the type of operating system where a web server is running on.

12. The web pages (or web documents) are stored in web servers, which are hosts on the Internet, running web server programs (such as Apache).  A user has to use a web browser (client program) to view the web pages.  Common web browsers are Firefox, Micro$oft Internet Explorer (IE), Opera, and etc.  Most web browsers are capable of displaying web pages in graphical interface, but there are also some text-only browsers.

Ref: http://httpd.apache.org/
13. The web server and web browser communicate by Hypertext Transfer Protocol (HTTP).  It is a set of rules for the client to request for a file indicated by an URL, and for the server to transmit web documents or other files to the client.

Ref: http://en.wikipedia.org/wiki/HTTP
14. For example, when a web browser makes a request to a document represented by the URL: “http://www.example.com/path/file.html”, it sends a message “GET /path/file.html HTTP/1.1” to the web server “www.example.com”.  Then the web server will send the content of the document, or an error message of “404 File not found”, if the file doesn’t exist, to the client.
Ref: http://en.wikipedia.org/wiki/HTTP#Sample
15. The server may also store some data onto the client computer as cookies, and the server may retrieve the data again in the future.  Some web server uses cookies to keep track of the identity of users.  For example, some forum recognizes the user and allow automatic login.  Cookies may lead to privacy problem since web servers may record the behaviors of users.

16. Web documents, or web pages, are written in Hypertext Markup Language (HTML).  HTML is a text-based format that is designed to be both readable and editable by humans using a text editor.  There are also web authoring tools, such as NVU, Dreamweaver, and FrontPage, providing graphical interface, to ease the design of web pages without touching the HTML codes.

Ref: http://en.wikipedia.org/wiki/Html
http://www.w3.org/TR/html4/
http://en.wikipedia.org/wiki/List_of_HTML_editors
17. HTML contains tags, which determine the structure (headings, paragraphs, lists, etc), and format (bold, italic, centered, etc) of the content to be displayed in web browser window.  It may also contain metadata, which may include information about the document’s title and author.
18. A web page may also contain multimedia elements, such as graphics, video, or animation, which are stored as external files.  Therefore, to display a web page containing an image, the web browser has to download at least two files: the HTML file and the image file.
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