Chapter 9

Networks

Introduction and definitions
The components of the data communication system:
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Network Applications.

Networking :


What is a network made of? A network is made of H/w and S/w that enable the transmission of electronic data over some medium.


Early computers were working on the basis of centralized processing, the users and the machine had to be in the same location, users from different locations who needed to process data on the computer had to mail or fax their data to where the computer is housed. Early 70’s the idea of remote access was introduced, the users then became able to access the computer from their homes or from different locations.

The use of some communications equipment enabled the people to connect them with the main computer over the phone lines, even though users were able to access the main computer from various locations, data processing was still centralized. 

In early 70’s the concept of distributing processing was introduced, in this case users of one computer in a certain locations can share the resources of other computers in different locations. That was accomplished through a higher level of data communication.

The basic components of a data communication system:

1. A sending device (a sender).

2. A receiving device (a receiver).

3. A communication link between the sender and the receiver (a medium).

Data Transmission (Tx).


The computer produces signals in digital form 0’s and 1’s, most of the phone lines were built to handle voice transmission (Analog), therefore in order to transmit a digital message over a n analog medium some type of conversion is required.

The process of converting data from digital to analog is called modulation, once data get to the other end it has to be converted back to its original format (analog to digital) this process is called demodulation. 

Digital vs. Analog Signals:

Digital Signals: composed of items that are distinct from one another, items are discrete like text, integers, binary codes and Mores code.

In digital waves the 0’s can be distinguished from the 1’s and each part of the signal is the same in size.

Analog Signals: Continuos data, no individual element can be identified from the other.

Examples: Light and Voice.

Signal varies in size and f, the signal that represents a 1 has more waves than the signal that represents a 0.

Modulation:

There are few different types of modulations that are known, we will. Focus on two of them (Amplitude and Frequency modulations).

1. Amplitude Modulation: if the transmitted signal’s amplitude is higher than or equals  that of the carrier signal,  then it is converted to one, otherwise it is converted to 0.  

2. Frequency modulation: if the number of cycles of the signal(in fixed period of time) is more than the number of cycles of the carrying signal during the same period of time, then that is converted to 1 otherwise it is converted to 0.

Modems: The word modem came from modular de modular, the device that converts digital messages to analog and visa verse.

Types of modems:

1. Acoustic modem: an old type that is not used any more

2. Direct connect modem (internal and external modems) directly connected with the phone lines, Laptops use PC card modem.

Modem’s speed: 1200, 2400, 9600, 14,400, 28,800 bits/sec or (bps).

Modern Modems have the speed of 33,600 and 56,000 bits/sec.

Another measurement is called baud rate: the number of times the carrying signal changes within a certain period of time(sec).

A modem that has 1200 bps, sends and or receives 1200 bps.

A modem that has 2345 Baud rate, means that the carrying signal changes 2345 times in one second.

ISDN (Integrated Services Digital Network).


You can send and receive digital signals over the phone lines without the need for a modem, 128,000 bps. Services cost  $250 initial fees, monthly charge about $39.00 and not available in all areas.

Techniques and types of data Tx.


Because of the speed difference between the sender and the receiver data can get lost, in order to avoid losing data some type of timing in communication has to be established.

There are two common techniques that are used (Asynchronous and Synchronous).

1. Asynchronous: The data frame is made of a starting bit a message and a stop bit, plus other things.       1010101011 

2. Synchronous:  A certain number of bits is sent every fixed period of time i.e. sec.

      Sync. Costs more money because of the extra H/W, but it is faster because of the lower overhead, the Async. Is more complicated to use, because of the programming involved in counting and figuring the start and the stop bits.

Modes of data Tx.

1. Simplex: Tx is in one direction such as the T.V or Radio.

2. Half Duplex: Tx in both direction, but one at the time such as the CB Radio.

3. Full Duplex:  Tx in both directions at the same time such as the phone system.

Communication links (media).

1. Guided.

2. Unguided.

1.   The guided media:

· Twisted Pair: used in most phone lines, used to transmit analog and digital, low cost but, limited speed and highly effected by noise (Crosstalk). Made from copper shielded wires twisted around each other to minimize noise effect.

· Coaxial Cable: used in cable T.V, more expensive than the twisted pair, has a higher data carrying capacity, carries digital and analog and less effected by noise.  Made from two copper conductors that are separated by some insulator, and shielded by plastic.

· Fiber Optic: Thin glass fiber that carries information at the speed of the light, very useful in multimedia, very expensive, noise has no effect on it.

2..   The  unguided media:

· Microwave:  line of site, 30 miles distance, dishes are used to focus the beam of signals, located in high places, used by companies where the use of cabling is not permitted.
· Satellites : 22,300 miles a above the earth, separated by 4 angular degrees.
Protocols:  since we use different types of links and machines some type of standardization has to be established in order for these machines to be able to communicate with each other.
Examples of these protocols are the Transmission Control Protocol/Internet Control

and the Open System Interconnect mode(OSI).

Topologies:
How are computers connected together?

Computers are connected together in one of the following ways, these ways are called topologies: each topology has its own characteristics:


A).
Star


B).
Ring.


C).
Bus

Types of networks: 

The name and type of a network Depends on the geographical area that it covers.

1. Wide Area Network (WAN). 
2. Metropolitan Area Network (MAN).

3. Local Area Network (LAN).

Wide Area Network (WAN): 

Crosses public rights such as roads and highways to transmit data, only a certain number of communication companies are permitted to do so, such as AT&T and Sprint, they are also called common carriers.

WAN connects computers that are located in different cities, states or countries.

Metropolitan Area Network (MAN):

Connects computers in locations that are 30 to 50 miles a part.

Local Area Network (LAN):

Connect computers and devices that are located in one building or office or adjacent buildings.

LAN components:  

1. Communication Link (twisted pair, fiber optic or coaxial cable).

2. Network Interface Card (NIC).

3. Bridge (a PC that is used to connect same protocol networks together, making them appear as if they were one network).

4. Router, ( a PC that is used to determine the shortest and most efficient path)

5. Gateway: makes it possible to establish communication between different Networks architecture and different topologies, it performs protocol conversion. Example of it’s use would be between the mainframe and the PC.

LAN Types:

1. Client Server.

2. Peer to Peer.

Client Server:

Large files, s/w applications and group ware are stored on a computer that is called a server. In most cases it would be a mini computer or it can be a micro or a mainframe computer, the users are called clients, the access the server to get copies of the application they need and they can send large jobs to be processed on the server. The server acts as a controller.

Peer to Peer: Few computer connected with each other where users can exchange information and access each other’s files, none of the attached computers act as a controller because they all have the save level.

LAN protocols:

1. Ethernet: uses bus topology, in order for any node to send or receive data it must first make sure that the bus is available otherwise a data collision could happen which can result in loosing data.

2. The token ring : adopted by IBM, uses the ring topology, a signal (token) travels constantly on the ring, any node that needs to send or receive data it must get hold of that token, then it attaches the request or the data to the token, once data reaches its destination, the token is freed and the process continues.

Network applications:

1. Electronic mail ( E-Mail).

2. Facsimile (FAX).

3. The use of groupware.

4. Tel and Video conferences.

5. Electronic Data Interchange (EDI). For invoices and purchasing orders in large companies.

6. Electronic fund transfer

7. Computer communication

8. online services (news,  education and entertainment). I.e. America on-line.
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