Chapter Nine - Communications & Networking
Warning - This is a big chapter with a lot to learn!

The main objectives to this chapter are 1. Communications; 2. Uses of Computer Communications; 3. Networks; 4. Network Communications standards; 5. Communications Over the Telephone Network; 6. Communications Devices; 7. Home Networks; and 8. Communications Channels
Some introductory notes: In the early 1980s, companies were realizing that their centralized mainframe-based networks were becoming either obsolete or needing replacement. System analysts, hired to look at the problem, discovered that the fast advances in computer technology meant that it would be far cheaper for companies to replace these mainframe-based networks with decentralized networks consisting of servers and personal computers. This led to a different work environment, with much of the work formerly done at the middle management level now being pushed down to lower management. Lower levels of employees now had greater authority, accountability, and empowerment. Today, most companies have decided to adapt to the changing personal computer-based networks.

1. Communications 

Data transmission refers to the transfer of data from one computer to another. The signal for the human voice is called analog - if we could see it, we would see that it is wavy in appearance; the telephone system uses this type of signal also. Analog signals are shown on page 484, figure 9-26. Computers, those things that you have always thought are alien, truly are. They can only understand binary signals, which we call digital. Digital signals are also shown on page 484, figure 9-26. In order to transfer a binary (digital) signal from one computer to another, we need to use a device called a modem. The word modem comes from two words, the mo is from modulate - to convert the signal from digital to analog. The dem is from the word demodulate, to convert from analog back to digital.
2. Uses of Computer Communications
Your book does a good job at giving you some ideas of uses of communicating via networks (pages 462-468). In general, the main reason that a company chooses to use a network is that a network gives the ability to share resources. Resources include programs, data files, printers, CD-ROMs, modems, and other peripherals. Activities that are enabled by the use of networks include email, instant messaging, chat rooms, newsgroups, Internet telephony, FTP, faxing, groupware, teleconferencing, EDI, EFT, telecommuting, online services, and the use of the Internet. Some uses that you might not have heard of include Public Internet Access Points (page 464), Collaboration (page 467) and Web Services (page 468).

3. Networks
A number of advantages to using networks are described on page 470.

LANs, MANs, & WANs - A WAN is a wide area network. It is used to describe networks that are geographically distant. A network like the Internet that spans the world would certainly be described as a WAN. Networks that are within one city area are referred to as MANs (metropolitan area networks). A LAN is a local area network. Although each book and person that you ask will have a different definition of this, general consensus seems to be that a LAN would be within a six to ten mile radius. 

Your book does a very good job of describing the components of a LAN, the differences between client/server and peer-to-peer LANs, and the protocols of LANs. A client server network has one or more computers that act as servers connected to many client computers. A server is called that because it serves or shares its resources. The server in a client/server network may be the classification server or it might be a mainframe, mini, or powerful personal computer. Another name for the server computer is the host, as in the host of a party serves his guests. The clients are usually personal computers. They are called clients in the use of customers of the server. Another name for a client is a workstation. Companies choose to use a client/server network when there are a lot of people who need to connect to a network, there is a need to share programs or files, there is a higher need for a secure network, and/or they want to be able to use workgroup software. A client/server network costs more money to create, requires the services of a network administrator, and is more difficult to update and maintain. Most business networks are client/server networks. A peer-to-peer network has all computers the same level. No one computer is more powerful than the others. Hence each computer is a peer to each other. Files and programs can be shared. This type of network is cheap to create and easy to maintain. A network administrator does not need to be hired. It works well for small networks, (usually under 10 people). The security level is very low.

Topologies - Topology describes the physical layout of a network. There are three main ones that you should know. They are the Bus, the Ring (and Token ring), and the Star topologies.

Bus - This topology means that the computers are set up in a straight line. All units on the line (computers, printers, modems, etc.) are called nodes. The advantage to the Bus is that it is the least expensive network configuration. Since most offices are set up in a line, this is a very practical topology. Its main disadvantage is that if the line goes bad or breaks, all nodes are down. However, if only one node goes down, it does not affect any other node on the line.  A bus topology uses an Ethernet NIC.
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Ring - This configuration sets the nodes up on a ring of line. The advantage is that messages can be sent from one computer to another in either direction. The disadvantage is that if one node fails, a message may not get to its destination. A token ring is an advanced ring setup; its purpose is to lessen the chance of collisions. (Messages colliding with each other as they go around the ring). Token ring networks use token passing and CSMA/CD transmission.
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Star - This topology sets a server computer in the middle of nodes. The advantage is centralized computerizing; the disadvantage is that if the server goes down, the entire network does also. Believe it or not, this is a very commonly used topology!
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An intranet is a private network used by one organization. The lab at UMUC is an example of an intranet. It is owned by UMUC and used by the faculty and students of UMUC.

An Extranet is connecting two or more company's intranets together. The UMUC lab is an intranet that is connected to intranet owned and used by computer services. Connecting intranets to the Internet is increasing the need for firewalls.

Business-to-business (B2B) is the use of an extranet to allow interaction between two or more businesses via the Internet. The most common type of B2B is between one company and its supplier(s).

Business-to-consumer (B2C) is the use of an extranet to allow interaction between a business with a web presence and its customers or clients.

4. Network Communication Standards
The definition of protocol is the rules of transmission. What type of classification of computer is being used, what type of modem is being used, what type of transmission media, what speed of transmission, is the transmission simplex, half-duplex, or full-duplex? These are the questions that computers must ask each other. When one computer contacts another one for the purposes of communicating, the computers "talk" to one another. If the two computers agree that they can communicate with each other, they handshake. The handshake is the confirmation of communication and it is the high pitched screeching sound that you hear when you connect via a modem. What allows many computers to communicate is agreed upon standards. One of the problems with buying the latest, greatest modem is the lack of standards that the user may run into. I might buy a 56K modem, but the computer that I am connecting to might not understand it. It is always better to wait around six months when a new communications device is released so that manufacturers can agree upon standards. No matter how fast your connection rate is, you will always connect at the rate of the lowest device or transmission medium on the network. One of the most common protocols is TCP/IP. You do not need to know about the protocols 802.11, Bluetooth, IrDA, RFID, or WAP.

5. Communications Over the Telephone Network
Modem speeds are usually referred to in bps, which are bits per second. A modem having a higher bps can transfer more bits per second of a message than one having a lower bps. Today, the standard speed for modems is 56K. 
A dedicated line is available with a 24/7 connection.  Dedicated lines are used in the business world to connect offices that are geographically distant from each other. Of the four types of dedicated lines mentioned in your book, ISDN, DSL, and cable are the ones that are used by home users. You can see speeds of various Internet connections in figure 9-24 on page 482. A T-carrier line is a line that carries multiple signals. The line is divided into channels and each channel is capable of handling synchronous digital and voice communications. Businesses use T1 and T3 lines. ATM carries voice, data, video, and multimedia at very high speeds. As of now, ATM is not available in most of the world.

6. Communications Devices

ISDN lines do direct transfer (not requiring a modem) but are more expensive and not available in all parts of the country.  Another option for connections is to use ADSL or DSL. ADSL is an acronym that stands for Asynchronous Digital Subscriber Lines. DSL is a digital medium; therefore, the bit transfer rate is very, very fast. DSL works best if you are within a 3 miles radius of the switching office.

Another option for connecting to networks from your personal computer is to use a cable modem.
All of the communications devices require your computer to have a network card. This is actually called a network interface card or NIC. Wireless access points allow wireless communications; the computer would need to have a special wireless network. A router allows you to connect multiple computers together to be able to have shared Internet. Professional level routers have built in firewall protection.
7. Home Networks
Users can choose to home network using an Ethernet network, a power line cable network, a phone line and network, or a wireless home network.
It is possible that you might have a router to be able you to connect two or more computers in your home together to share one Internet connection. The access information that you need to connect to your ISP can be placed directly into the router; this allows one user to have his or her computer turned on and connected to the Internet while the other computer is not turned on.

Take a look at the diagram on page 490 to see the steps for setting up a home network. If you are running XP as your operating system, there is a network wizard that you can use to set up the home network. This will allow you to share the printer and if you buy a router, share an Internet connection as well. There is a lot of information at Microsoft on setting up home networks.

8. Communications Channels

Bandwidth is the capacity of the communications link

Asynchronous communication means that users are not online at the same time. For example, in a DE class, you and I may or may not be on line at the same time. Synchronous communications means that users are online at the same time. When you are in a chat room that is an example of synchronous communication.

Communications channels (links) - This refers to the transmission media used to send signals over distances from one computer to another. Each medium has advantages and disadvantages. 

Wire pair (twisted pair)- The cheapest of all mediums because it uses the existing telephone line system. Because of the available phone system, this is the one most available to the largest numbers of persons living in the United States. Since many people understand twisted pair (many people are trained in using it), it is an inexpensive medium to install and fix if things go wrong. The disadvantages are that twisted pair wire is affected by outside weather patterns (winds, rain, etc.) and it is the slowest medium for transferring data. 

Coaxial cable - The cable system in our country is also pretty much available, although not to the degree that the phone system is. This medium is therefore, more expensive than twisted pair, but still affordable to the average user. The use of coaxial cable requires a special cable modem. This medium has a faster transfer rate and is not affected by outside weather patterns.

Fiber optic cable - When President Clinton was campaigning for his first election, he referred to the Information Super Highway and Plan 2000. What he meant was that the entire country would be fiber optically linked by the year 2000 so that everyone could quickly and easily access the Internet. Obviously, with it being the year 2000, we did not get the entire country linked in time. However, a lot of businesses see the need for this very fast, very clean transmission medium and eventually, we will get our country totally linked. Germany and Japan have managed to do so, but they are much smaller countries.  The fiber optic cables are made up of hundreds of thin glass or plastic strands. They can transmit very cleanly. (A message sent has a greater chance of getting to its destination without losing any bits). Fiber optic cables are not affected by weather. It is, however, more expensive to install and maintain, although those costs are coming down.

Cellular modems are not often used in American, but are used heavily in Japan. All of those E-Phones that you see advertised are cellular modems. The user gets a cell phone that allows Internet access.

Infrared wireless is one of the fastest communications methods. This type of communication is usually used for communication for the components within a LAN.

Broadcast radio is used for LANS and MANs. This fast communication method is used by Bluetooth, HomeRF, and Wi-Fi. 

Microwave transmission - The advantages are that microwave transmission is very, very fast and clean. Because one microwave transmitter can be used for many messages, it is a relatively cost effective medium. Microwaves are line-of-site, which means that they do not work well in mountainous or city regions. They are also much more expensive than fiber optic transmission and they are affected by weather patterns. Also, because the signal is being sent through the air, there is a security risk. Messages sent via microwave transmission need to be encrypted (translated into a coded document). 
Satellite transmission - The most expensive transmission medium, this has all of the advantages and disadvantages of microwave transmission. Messages are sent from earth to space and down again, so messages can be sent around the world. A company usually can not afford to own its own space station, so many of these are leased. 

Wireless communication methods are generally very fast, very clean, and can be used for LANs, MANs, and WANs. However, there is always a security risk whenever your date needs to travel through the air. All data of a sensitive nature should be encrypted prior to being sent.

A message might travel using all of or some of the transmission methods.

