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What is a network?
· Network is a group of interconnected computers

Why a network is necessary?

· Resource Sharing

1. Files

2. Printers

3. Databases

· Communication between applications

1. Email

2. Instant messenger

3. voice over IP/Net Phones

· Remote Execution

1. Telnet, ssh, etc.

Transmission Media

· Signals are used to send data

· Signals are variation of energy over time

Types of signals (energy)

1. Electricity

2. Light

3. Radio Waves

4. Sound

· Media used to transmit signals

1. Copper wire -> Good conductor, hard and flexible

2. Coaxial cable (for high freq. and is shielded)

3. Twisted pair -> handles less bandwidth than coaxial (noise cancels out because of twists)

4. Optical Fiber

a. Not susceptible to electromagnetic noise like copper

b. Long distances

c. Difficult to handle and expensive

5. Radio

a. Also called Radio Frequency (RF)

b. No need for wires

c. RF spectrum is limited

d. Bandwidth is limited compared to copper wire and optical wire

e. Power has to be regulated to prevent interference with other networks.
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                                              More networks can be used in the same

                                              area if  power is reduced.
Propagation Delay:

Time required for a signal to travel across media

Bandwidth:
Maximum number of times per second that a signal can change bandwidth limits the throughput of a network
Types of encoding:
1. Analog: the signal changes proportionally to the data sent susceptible to noise

In analog data it is difficult to differentiate the noise from the data

2. Digital: the data is encoded as 0’s and 1’s. it is easier to differentiate the noise from data
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The receiver will reconstruct the signal as 0’s and 1’s

Standards:
To ensure the interoperability among harder vendors, standards are created by:


ITU – International telecommunications unions


EIA – Electronic Industries Association


IEEE – Institute of Electrical and Electronic Engineers


FCC – Federal Communications Committee

· Regulates frequency spectrum

· Regulates content

RS 230c Standard:
· Simple standard for communication

· Initially it was used to communicate computers to TTY’s (dumb terminals)

· PC’s still have COM1 and COM2 ports

· Many devices (routers, bridges) etc. have RS232 ports for diagnostics.

-    Very simple standard

· Specifies the transmission of characters

· It is called “seria” because 1 bit is sent after another

· The communication is “asynchronous” since the receiver does not know when the transmitter will start transmission. In contrast, in “synchronous” communication the receiver knows when a transmission will start

· In asynchronous communication, the sender has to add a “special” sequence of bits to the receiver to tell that a byte will be transmitted

RS232 uses:


+15 -> 0


-15 -> 0

-    A start bit and a stop bit are required

-    Limited to ~50 feet

-    When idle, the level is always -15V

-    It uses a “start bit” to signal start
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Sender and Receiver: (Must agree on)

· Duration of each bit (Baud Rate)

· Number of bits per character

Typical Speeds:

9.6 Kbps, 14.4 Kbps, 28.8 Kbps, 56 Kbps

Disagreement between transmitter and receiver results in “Framing Error”.

With RS232 you can have:

· 1 way – Half duplex

· 2 way – Full duplex

Half Duplex: 

You can receive and transmit as long as it is not at the same time.

Full Duplex
Simultaneous transmit and receive.
