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The Internet and the World Wide Web

by Warren and Bryan Finke

Today, everywhere you go you hear about the Internet or the World Wide Web. Networking will change the world we live in, in fact, it already has. This is a primer to help you with the "net" and the WWW. There are good books on these topics available at most bookstores. But, be warned, the technology is evolving so quickly that the only sure way to keep up is to be "on line." 

In the Beginning

To understand the Internet and its culture, it is useful to examine its brief and rapidly evolving history. In 1962 Paul Baran of the RAND Corporation wrote a paper entitled, "On Distributed Communications Networks." This idea of connecting computers via high speed communications links was first put into use in 1969 when the US Department of Defense commissioned ARPANET (Advanced Research Project Agency Network) for communications network research. ARPANET grew to encompass installations throughout the US and into Europe by 1973. As the network grew by new computer connections, additional commercial networks were developed and included. This interconnected network became known as the "Internet". 

As the Internet grew, network software evolved. In 1971 electronic mail (E-mail) was invented. In the early 1980's news posting and reading programs were developed to provide discussion forums for various topics. At the same time, the infrastructure of the networks was being improved. Higher speed hardware and communications standards were developed. Operating systems and advanced software for moving data efficiently through the networks in small packets evolved. 

By the mid 1980's the world wide number of connected computers (hosts) was approximately 500. This was heavily dominated by government, educational, research, and military contractors. In 1986 the National Science Foundation (NSF) established five supercomputing research centers and built a high speed nationwide 56 Kbps backbone (mainline network connection) to connect them. An explosion of connection by commercial and educational agencies followed so that by 1987 over 20,000 network hosts existed. NSF increased the backbone speed to 1.544 Mbps in 1989 which greatly improved the ability of the network to move data. At this time there are approximately 100,000 hosts on the Internet and connections to several other information services including CompuServe. 

In 1991, a program called GOPHER was written at the University of Minnesota. Before this, data was moved across the Internet in one of two ways. You could move files to or from another computer or you could send or read messages (as in E-mail or news). But there was no structure. GOPHER provided a menu driven structure which allowed you to browse the data available on another computer, read text documents, and link to other GOPHER sites. This capability to link to other sites provided the means for taking advantage of the underlying physical structure of the Internet to distribute data. It was now possible to conduct searches for information and to reference related sources of information. 

GOPHER was a powerful tool, but within a year an even more powerful technique of structuring the Internet was developed by the European Particle Physics Laboratory (CERN). Based on the concept of hypertext links, a new protocol made it incredibly easy to navigate on the Internet. Accessing a computer with this protocol presented you with a document or page. On the page, highlighted regions could be selected which automatically linked you to other pages on the same or other computers anywhere in the world. This interconnected network of links and documents was named the World Wide Web. 


Browsing capability provided by GOPHER and the World Wide Web, and increased Internet backbone speeds of 44Mbps brought the Internet to 1 million hosts by 1992. One thing was still missing in a world of Windows 3.1 and Macintoshes. In 1993, multimedia capability was added to the World Wide Web with the first graphical browser, Mosaic, developed at the National Center for Supercomputing Applications, (NCSA). Mosaic revolutionized and popularized the Internet and the World Wide Web to where it is today, more than 4 million hosts and growing exponentially. 

Today the Internet no longer is owned or maintained by government agencies. The last vestiges of government ownership were replaced by communications corporations in early 1995. But the remaining culture comes from years of use by government and educational agencies. 

What is the World Wide Web?
To understand the World Wide Web you must first understand the various elements that it is comprised of. These are: 

The Internet 

Document Servers 

Documents with hyperlinks 

Clients with browsers 

The "pull" nature of the client/server relationship 

The Internet

The Internet is a complex interconnected network of networks. There are three major levels of connectivity. LAN's or local area networks are the lowest level. LAN's are interconnected computers typically associated with one organization. These computers connect to each other but not necessarily to the Internet. Thus the data within a LAN can have its access restricted to only the computers attached to the LAN. When you connect to the Internet from your home you are usually connecting to a LAN. Some LAN's (e.g. CompuServe) have more local content then others. 

Interconnections between LANs are handled by one or more computers in the LAN which are called "gateways". The computers connect to one or more other LANs comprising what is called a WAN or Wide Area Network. Note that this is usually not a simple one to one connection, thus it is often possible for data to travel numerous paths between two LANs. 

The last level of connectivity are the "backbones". Backbones are major cables or other communications links between various points. They are high speed lines between places like the Bay Area and Chicago. These high speed links improve the "bandwidth" of the Internet by allowing more data to be sent at higher rates over long distances. What makes all this matrix of connections the "Internet" is simply that they are all connected together. 

How Does it Work?
Managing the movement of data on the Internet is done by a protocol named TCP/IP. TCP/IP breaks data down into packets about 500 characters long and transmits them across the Internet. Packets contain information on source, destination, content, and ordering which allow them to move through the Internet from gateway to gateway and find their way to a destination. It is possible for packets from the same document to take various paths and arrive at the destination in the wrong order. The protocol can deal with this. It can also deal with errors in the data and missing packets by requesting the sender to retransmit them. If you imagine hundreds of millions of these packets streaming through the network in all directions at once it is not surprising that you will occasionally experience the loss of a connection or speed degradation 
when you are using the Internet! 

Document Servers 

On the World Wide Web, document servers are the machines that contain the Web Pages and a program called HTTPD (Hyper Text Transfer Protocol Daemon) which allows access to the Web Pages. Besides transmitting data, HTTPD can also execute programs on the server which can extract information about the client or even generate Web Pages on the fly which can be transmitted back to the client. 

World Wide Web Documents 

Web documents, also called Web pages can contain text, graphics, and formatting information. In addition, they can contain links to audio, video or other file types which allow the transmission of multimedia information. Web documents are created using a tag based formatting language called HTML or Hyper Text Markup Language. HTML provides a standard which allows documents to be read and displayed uniformly on different computers running different software. 

The most important feature of a Web page is its ability to have embedded hyperlinks. Hyperlinks are areas on the page of highlighted text or graphic "hot spots" that, when selected, cause a new document to be displayed. This new document can be in the same server, or, on any Web server anywhere in the world that is connected to the Internet. This ability is what makes the World Wide Web so powerful, a simple user interface that leverages the underlying network structure of the Internet with a network of HyperLinks. 

Clients on Browsers 

The last important piece of the World Wide Web is the browser or client program. This program is the user interface to the World Wide Web. Browsers like Mosaic and Netscape have popularized the World Wide Web and the Internet by providing powerful mouse driven graphical interfaces. 

In addition to understanding how to display standard HTML documents from servers, browsers are often able to extend this capability by the addition of "helper programs" which understand how to display or deal with different data types. This is commonly used to extend browsers to display movies or play audio files. 

The "Pull" System 

Finally, to understand how the World Wide Web is used, it is important to understand that it is a "Pull" system. Information is not sent by servers like junk mail. The client must find and request it from the sever. It is important to understand this distinction, especially if you want to use the World Wide Web as an advertising medium. 

The Demographics of World Wide Web 

Several studies have been made on the demographics of World Wide Web users. Here are some highlights of the latest study from Georgia Tech. ( CIS 148 NOTE: These statistics are from the late 1990s.  MOST have changed – use the Internet to find the current statistics!)
Median Age- 35

83% Male

Median Income $50k-$60k

81% Americans

72% on the World Wide Web at least once per day

22% say they would NEVER pay to view a World Wide Web page

Only 10.5% use World Wide Web for shopping

92% users have access at work of school

Not surprisingly this is a profile which would probably fit those most likely to use a computer in their daily activities. What is interesting is the persistent Internet culture that views the Internet as a place of exchanging free information, not a marketplace. At this time, users are distrustful of the World Wide Web as a place to buy. They use it to look, not necessarily to buy. 
A comparison of this last Georgia Tech survey to previous ones shows a trend toward a more mainstream World Wide Web audience which is more open to online shopping. But it is a slow trend. At this time the best use of Internet is accessing and disseminating information and promoting an image as part of an overall strategy combined with other mediums. 

Getting on the Internet 

To access the Internet you need a personal computer which will run currently available Web Browsers, a modem with a speed of 14.4 kbps or faster, a phone line and an Internet Service Provider. Service providers are organizations which maintain local area networks that are attached to the Internet and have dial up access via modems. Providers like CompuServe and America On-Line also maintain a considerable amount of information internally on their local network which is available to their customers but not generally available to others on the Internet. When picking a Service Provider you should consider: 

Ease of Use-- Do they provide you with a simple to install set of software that will get you on-line with no hassle? 

Service-- If you are not a computer guru will they provide you with the help you need? 

Cost-- Set-up costs, monthly costs and toll costs for extra hours of use. Figure out how much time you will spend a month on the Internet and see if this is provided in the monthly fee or if you have to pay extra. 

Capabilities-- E-mail, FTP and World Wide Web access as a minimum. Shell accounts allow you to do you own programing on the providers' server and Web Page Publishing capabilities for the computer hobbyist or business. 

Content-- If you are interested in the data available within a service like CompuServe or America On-Line, you should check out their promotional material. 

Performance-- This is difficult to assess without asking people who have accounts with the Provider. Things to watch out for are sluggish performance during peak hours or excessive down time. Many of the major online services provide an easy to use Internet solution, but lack World Wide Web browsers that have the performance of Netscape which is becoming a de-facto standard. 

The Future 

Technology on the Internet is changing at an incredible rate. The World Wide Web is only the beginning of an incredible online multimedia experience of the future. Two of the more important leading edge technologies are Java and VRML. 

Java, developed by Sun Microsystems, makes it possible to for your browser to download and execute programs called "Applets". Since most of the work accomplished now on the Web is at the Server end and must be transported across the Internet to get to the Client, Java promises to deliver tremendous performance boosts by using the compute resources of the Client instead. It also makes it possible to extend the Clients capabilities automatically at any time to do anything that can be done with an Applet. 

VRML is short for Virtual Reality Modeling Language. VRML is a 3 dimensional description language that makes it possible to create "virtual worlds" which can be browsed in 3 dimensions, similar to the video game "Doom". Thus, Web pages can be designed to allow movement through a shopping center, visiting different storefronts, examining goods, and taking them to the purchase counter. They can be designed to navigate from Framingham to Boston over the hills of the Boston Marathon. 

Warren and Bryan Finke both work as consultants on World Wide Web promotion. Warren is computer professional and WebMaster for the RRCA, Team Oregon and the Portland Marathon. Bryan is a Web marketing consultant and develops WWW marketing plans and web sites for numerous businesses. You can reach them at warrenf@TeamOregon.com and bfinke@Teleport.com. 


