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1.0 PREFACE
This paper answers the fundamental question “How do the Internet and Usenet operate?” In the broadest sense, to fully understand exactly how the Internet/Usenet works? This paper provides a comprehensive analysis of networking from the lowest levels of data transmission and wiring to the highest levels of application software.  The paper is organized into three sections.  The first section (Introduction) why this technology is important?  The second section (Technology) provides a comprehensive analysis of how the underlying hardware works?  This section explains TCP/IP (Transmission Control Protocol and the Internet Protocol) Reference Model, the Usenet and shows how a packet network works.  The third section (Future Trends and Conclusions) focuses on where I think this technology is headed.  The Final section (Bibliography) lists all the reference I used.  This list includes the author, the title of the paper and book, the year in which it was published.

2.0 Introduction
2.1 The Importance of This Technology
Computer networks have been growing explosively.  Organizations with hundreds of offices spread over a wide geographical area routinely expect to be able to examine the current status of even their most remote outpost at the push of a button.  As our ability to gather, process, and distribute information grows, the demand of even more sophisticated information processing grows even faster.  George I. Zysman in his article “Wireless Networks” points out the importance of this rapidly growing technology by stating, “Analyst now say that three quarters of the household in U.S. and nearly half a billion people worldwide  subscribe to a Internet/Usenet service of some kind.”

2.2 Internet/Usenet
The Internet is a set of networks connected by routers that are configured to pass traffic among any computers attached to networks in the set.  Most Internets uses TCP/IP protocols.

The Usenet is critical to define with a definition, however, the Usenet is the set of people who exchange articles tagged with one or more universally recognized labels, called “news groups” (or “groups” for short). Usenet is often referred to as net news.  A news group is a worldwide discussion forum on some specific topic.  People interested in the subject can “subscribe” to the news group.  Subscribers can use a special king of user agent, a newsreader, to read all the articles (messages) posted to the news group.
3.0 The Relevance

Two decades ago, few people had access to a network.  Now, computer communication has become an essential part of our daily lives.  Networking is used in every aspect of business, including advertising, production, shipping, planning. Billing, and accounting.  Networks is used in every aspect of education, networks provide instructors and students with quick access to information in on-line libraries around the world.  Federal, state, and local government offices use networks, as do military organizations and hospitals for quick information on diagnosis.  In general computer networks are everywhere.  Evidence of the Internet’s impact on society can be seen in advertisements in magazines and on television, which often contain a reference to an Internet Web site that provides additional information about the advertiser’s products and services. As Comer E. Douglas, author of Computer Networks and Internets, pointed out “The growth in networking has an economic impact as well.  An entire industry has emerged that develops networking technologies, products, and services.  The popularity and importance of computer networking has produced a strong demand in all jobs for people with more networking expertise.  Companies need workers to plan, acquire, install, operate, and manage the hardware and software systems that comprise computer networks and Internet.”

4.0 Technology 
4.1 How the Internet Works 
As stated in the introduction, an Internet is a set of networks connected by routers that are configured to pass traffic among any computer attached to networks in the set.  When you send information across the Internet, the information is first broken up into packets by the Transmission Control Protocol.  There is an address field within the packet specifies for whom it is intended.  Upon receiving a packet, a machine checks the address field.  If the packet is intended for itself, the machine processes the packet; if the packet is intended for some other machine, it is just ignored.  
Two facts motivate the use of packets:  First, a sender and receiver need to coordinate transmission because which transmission error occur data can be lost.  Dividing the data into small blocks helps a sender and receiver determine which blocks arrive intact and which do not.  Second, because communication circuits and the associated modem hardware are expensive, multiple computers usually share underlying connections and hardware.  
To ensure that all computers receive fair, prompt access to a shared communication facility a network system cannot allow one computer to deny access to others.  This point is illustrated in Douglas E. Comer “Computer Networks and Internet”, suppose a network granted an application program exclusive use of a network until the application completed. For example, suppose four computers shared a communication channel and that they use the channel to transfer files allow  the sender and receiver to coordinate and to ensure all computers that share a network resource have fair, prompt access most computer networks divide data into small blocks called a packet as I have previous stated.  Computers take turns sending packets over the shared resources.  Because each packet is small, no computer experiences a long delay while waiting for access.  The TCP (Transmission Control Protocol) provides application programs with access to a connection-oriented communication service.  
TCP offers reliable, flow-controlled delivery.  More important TCP accommodates changing conditions in the Internet by adapting its retransmission scheme. The Transmission Control Protocol (TCP) and the Internet Protocol (IP) is responsible for making sure that the packets are sent to the right destination.  TCP/IP is used because the Internet is what is known as packet-switched network as explained in the above paragraph.  The TCP/IP layering model, which is also call the Internet Layering Model or the Internet Reference Model, contains five layers.  Layer 1 (Physical Layer) is concerned with transmitting raw bits over a communication channel.  The design issues have to do with making sure that when one side sends a 1 bit, it is received by the other side as a 1 bit not as a 0 bit.  Layer 2 (Network Interface) specifies how to organize data into frames and how a computer transmits frames over a network.  Layer 3 (Internet Layer) is the linchpin that holds the whole architecture together.  Its job is to permit hosts to inject packets into any network and have them travel independently to the destination (potentially on a different network).  The Internet layer defines an official packet format and protocol called IP (Internet Protocol).  Layer 4 (Transport Layer) is the layer above the Internet layer in the TCP/IP model. The last layer in the TCP/IP Reference Model is the Application Layer.  This layer contains all the higher-level protocols.  The early ones included virtual terminal (TELNET), file transfer (FTP), and electronic mail (SMTP).  The virtual terminal protocol allows a user on one machine to log into a distant machine and work there.  The file transfer protocol provides a way to move data efficiently from one machine to another.  Electronic mail was originally just a kind of file transfer, but later a specialized protocol was developed for it.  To do just about anything on the Internet you’ll need a understand Internet addresses.  

The Internet Protocol (IP) uses Internet address information to deliver information from computer to computer.  Every IP address on the Internet is actually a series of four numbers separated by periods (called dots), such as 163.52.128.72. All IP addresses are 32 bits long and are used in the Source address and Destination address fields of IP packets.  Network numbers are assigned by the NIC (Network Information Center) to avoid conflicts.

4.2 How UseNet groups Work
UseNet, the world’s biggest electronic discussion forum, provides a way for messages to be sent among computers across the entire Internet.  People from all over the world participate in discussions on many thousand of topics, in specific areas of interest called news groups.  Often news group are referred to as Net News, which harks back to a separate UNIX-to-UNIX physical network that once carried the traffic using a program called uucp.  Nowadays, much of the traffic is carried on the Internet, but USENET and the Internet are not the same.  Some Internet sites do not get new news, and other sites get news without being on the Internet.  A news group is a worldwide discussion forum on some specific topic.  People interested in the subject can “subscribe” to the news group.  Subscribers can use a special kind of user agent, a newsreader to read all the articles (messages) posted to the news group.  People can also post articles to the news group.  Each article posted to a news group is automatically delivered to all the subscribers, wherever they may be in the world.  Delivery typically takes between a few seconds and a few hours, depending how far off the beaten path the sender and receiver are.  In effect, a news group is somewhat like a mailing list, but internally it is implemented differently.  It can also be though of as a kind of high-level multicast.  The number of news groups is so large that they are arranged in a hierarchy to make then manageable. Other hierarchies also exist, but these are typically intended for regional consumption or are in languages other than English. 


Since thousands of people subscribe to USENET for the first time every day, the same beginner’s questions tend to be asked over and over.  To reduce this traffic, many news groups have construct red a FAQ (Frequently Asked Questions) document that tries to answer all the questions that beginners have.  Some of these are highly authoritative and run to over 100 pages.  The maintainer typically posts them once or twice a month.  


The Usenet works in the following way: People send and read messages that are posted to the news group.  There are two kinds of news groups:  moderated news groups and un-moderated news groups.  In a moderated news group, a human moderator receives and reads all the messages for the news group.  The moderator then decides which messages should be posted and which shouldn’t be posted.  The selected messages gets posted are put on a news group server.  The other messages are discarded.  In un-moderated news groups, all messages are put directly on the server.  They are organized by broad categories, and then broken down into specific topics. Usenet servers communicate with one another so that all messages posted on one server are duplicated on the other servers.  While there are many Usenet servers, not all servers carry all news groups.  Each site decides which news groups to carry.  News groups reader software lets you read messages and respond to news groups.  The software gives you ways to manage your news groups by also allowing you to subscribe to news groups, which means that new messages will automatically be delivered to you when you check the server.  You’ll also be able to cancel your subscription.

5.0 Conclusion – The Future of the Internet/Usenet

The Technology of the Internet may become obsolete in ten years but the principles will remain.  Every day we see upgrades in the latest versions of software.  The Technological future of the Internet is unlimited.  The Internet is going to transmit voice, video, and data at speed 10 to 100 times faster that what we have today.  Perhaps the best-known example of a packet network is the Internet.  The packet network has been replaced with the optical-packet networks.  In such a network, a single wavelength would carry pulses of light from a laser that can switch off and on in a trillionth of a second.  The light pulses are generated by lasers quickly enough to transmit as many as 100 gigabits each second, with each pulse representing one bit.  Each pulse is combined with perhaps 10,000 or so other pulses from the same laser to create a data packet.  The optical-packet network is more efficiency than packet networks.  The optical-packet network is simpler, faster and more economical to transfer signals from one end of a network to other.  TCP/IP protocols will be a dinosaur of the past.  TCP/IP is being replaced with a more efficiency memory management protocol such as ONNET.  As more people have ready access to network communications, the number and size of electronic groups will expand dramatically.  It is the people participating in UseNet that make it worth the effort to read and maintain; for UseNet to function properly those people must be able to interact in productive ways.  I think UseNet in the future will continue to grow and have better performance.
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