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CHAPTER 1

INTRODUCTION TO COMPUTERS
1.1  History of Computers
1.1.1 Introduction

A computer is a tool and partner in every sphere of human
life and activity. Computers are bringing many changes in industry,
government, education, medicine, scientific research, law, social
service and even arts like music, movies and paintings. The areas
of application of computers are confined only by the limitation on
creativity and imagination.

What is a computer? A child might define a comp ut @\4
an instrument capable of producing a combined effe‘g dvie
and television. This definition is close b{ég Visualize the

power and capabilities of a com
g0 5200

pagd© 9!

P(e\"‘e\N

Fig. 1.1 Computer
A computer is an electronic machine, capable of performing
basic operations like addition, subtraction, multiplication, division,
etc. The computer is also capable of storing information, which can
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usually be explicitly encoded in a set of computer language instructions
that manipulate data.

A computer program (or set of programs) is designed to
systematically solve a problem. For example, a problem to calculate
the length of a straight line joining any two given points.

The programmer must decide the program requirements,
develop logic and write instructions for the computer in a programming
language that the computer can translate into machine language
and execute. Hence, problem solving is an act of defining a problem,
understanding the problem and arriving at workable solutions.

In other words, problem solving is the process of confronting
a novel situation, formulating connection between the given facts \4
identifying the goal of the problem and exploring possibl c)d;

for reaching the goal. It requires the program&q@ inate
previous experience and intuition in ordve?gl e problem.

1.3 Hardwar re 0
(el W‘:}(@ ot 27
P ction ag

A compugsystem has two major components, hardware
and software. In practice, the term hardware refers to all the physical
items associated with a computer system. Software is a set of
instructions, which enables the hardware to perform a specific task.

1.3.2 Computer Hardware

A computer is a machine that can be programmed to accept
data (input), and process it into useful information (output). It also
stores data for later reuse (storage). The processing is performed
by the hardware. The computer hardware responsible for computing
are mainly classified as follows:
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1.3.3 Computer Software

Software refers to a program that makes the computer to do
something meaningful. It is the planned, step-by-step instructions
required to turn data into information. Software can be classified
into two categories: System Software and Application Software.

Computer Software

l l

System Software Application Software

Fig. 1.14 Software Categories

System software consists of general progr ms w 0)-}
computer. These programs provide the Eé: run the
evel.

application programs. System rograms which
interact with the hardware a \%& %ﬁre the basic
necessity of a co Qﬁi or its @ ing. System
software ser. terfa éw afdware and the user.
@éﬁgstem t| ity programs are examples
P(f softw@

Appllcatlon Software

v 1

System Software

v 1 v 1

Hardware

Fig. 1.15 System Software
12



Summary

A computer is an electronic machine, capable of performing basic
operations like addition, subtraction, multiplication, division, etc.
Abacus is the first known calculating machine used for counting.
The Rotating Wheel Calculator was developed by Blaise Pascal,
which is a predecessor to today’s electronic calculator.

Charles Babbage is called as the father of today’s computer.
The first generation of computers used vacuum tubes for circuitry
and magnetic drums for memory.

The second generation of computers witnessed the vacuum
tubes being replaced by transistors.

The third generation computer used the integrated circuits.
The microprocessor brought forth the fourth generation of
computers, as thousands of integrated circuits were built onto
a single silicon chip.

Data is a collection of facts from which inf r@tu@@y-w
derived. Q(\
Information is a collection oﬁfef@@ onclusions may

be drawn.

Algorithm i 86 9 ste ﬁt‘pr@e@re or formula for
F‘) \Djob em @

ﬂ geor et of programs) is designed to

systematl roblem

A computer system has two major components, hardware and
software.

The processing is performed by the hardware.

Software refers to a program that makes the computer to do
something meaningful and classified as System Software and
Application Software

System software consists of general programs written for a
computer.

An Application Software consists of programs designed to solve
a user problem.
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e Analog Computer is a computing device that works on continuous
range of values.

e Adigital computer operates on digital data such as numbers.

e A hybrid computing system is a combination of desirable
features of analog and digital computers.

° Super computers process billions of instructions per second.

° Mainframes are capable of processing data at very high speeds
— hundreds of million instructions per second.

e The mini computers were developed with the objective of
bringing out low cost computers.

° The invention of microprocessor (single chip CPU) gave birth
to the micro computers.

e The micro computers are further classified into workstation,
personal computers, laptop computers and still smaller

computers.
Exercises \ CO u\k

. Fill in the blanks teS

toNbe thaé*h rbggy 's computer.
nted the;%@
ters used for

? t generatl
P circuitry an for memory.
4)

Integrated c cwts were used in generation of
computers.

5) refers to the physical items associated with a
computer system.

6) The hardware devices attached to the computer are called

7) refers to programs that make the computer to do
some thing.

8) Software can be classified into and
software.

9) An is an integrated set of specialized programs

that is used to manage the overall operations of a computer.
22



The decimal equivalent of the fractional binary sequence can be
estimated in the same manner. The exponents are negative powers of
two for digits on the right side of the binary point. The binary equivalent
of the decimal point is the binary point. Thus the decimal value of the
fractional binary sequence 0.1011, is:

0.1011,=1X2'+0X22+1X23% +1X2*
0.5+ 0+ 0.125 + 0.0625
0.6875,,

2.5 Hexadecimal Number System

Hexadecimal representation of numbers is more efficient in
digital applications because it occupies less memory space for storing
large numbers. A hexadecimal number is represented using base
16. Hexadecimal or Hex numbers are used as a shorthand form of
binary sequence. This system is used to represent data in a mqr \A
compact manner. In the hexadecimal number system (Q
digits are grouped into sets of 4 and each possmg-\ ion of 4

binary digits is given a symbol as foll V\te

) \ 5
IVEEN) Ik =

1101 =D
0110 = 6 1110 = E
0111 =7 1111 =F

Since 16 symbols are used, 0 to F, the notation is called
hexadecimal. The first ten symbols are the same as in the decimal
system, 0 to 9 and the remaining six symbols are taken from the
first six letters of the alphabet sequence, A to F. The hexadecimal
sequence 2C, has the decimal equivalent:

2C,, =2 X 16* + C X 16°
=32+12
= 4410
29



2.7 Conversion of fractional decimal to binary
The decimal fractions like 1/2, 1/4, 1/8 etc., can be converted into

exact binary fractions. Sum of powers method can be applied to these

fractions.
05,=1*2'=0.1,
0.25,,=0*2'+1*2?=0.01,
0.125,,=0*2'+0*22+1*2°%=0.001,

The fraction 5/8 = 4/8 + 1/8 = 1/2 + 1/8 has the binary equivalent:

5/8=1*21+(Q0*22+1*23 CO \)\A

=0.101, e
Exact conversion is not possrble K {-‘9@* fractions that

cannot be represented in power xam 2 , cannot be

exactly represent f egatrve A method of

repeate ] Ica 2 ha nvert such kind of
' i ns

The steps involvgin the method of repeated multiplication by 2:

Multiply the decimal fraction by 2 and note the integer part.
The integer part is either O or 1.

Discard the integer part of the previous product. Multiply the
fractional part of the previous product by 2. Repeat the first step
until the fraction repeats or terminates.

The resulting integer part forms a string of Os and 1s that
become the binary equivalent of the decimal fraction.
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2.11 Binary Arithmetic

Digital arithmetic usually means binary arithmetic. Binary
arithmetic can be performed using both signed and unsigned binary
numbers.

2.11.1 Binary Addition — Unsigned numbers

When two digits are added, if the result is larger than what can be
contained in one digit, a carry digit is generated. For example, if we
add 5 and 9, the result will be 14. Since the result cannot fit into a
single digit, a carry is generated into a second digit place. When two
bits are added it will produce a sum bit and a carry bit. The carry bit
may be zero.

Example: e ‘CO ‘\)\A

\S
TS0,

e 1+1=10
pao ¥

carry bit sum bit
The sum bit is the least significant bit (LSB) of the sum of two

1-bit binary numbers and the carry bit holds the value of carry (0 or
1) resulting from the addition of two binary numbers.

42



A Boolean expression is a combination of Boolean variables,
Boolean Constants and the above logical operators. All possible
operations in Boolean algebra can be created from these basic logical
operators. There are no negative or fractional numbers in Boolean
algebra.

The operation AND vyields true (binary value 1) if and only if both of
its operands are true. The operation OR yields true if either or both of
its operands are true. The unary operation NOT inverts the value of its
operand. The basic logical operations can be defined in a form known
as Truth Table, which is a list of all possible input values and the output
response for each input combination.

2.12.1 Boolean operators (functions)

AND operator \A

The AND operator is defined in Boolean alge @sgf'the
dot (.) operator. Itis similar to multlpllca Igebra The
AND operator combines two or @hat the output

is true only if all the nplﬁxﬂ he tr 2-input AND
operator is sh % 7 O

eW -g

\ e\, ACS Y

LA
l 0 0
1 1 1

The above 2-input AND operation is expressed as: Y =A. B
OR operator

The plus sign is used to indicate the OR operator. The OR operator
combines two or more input variables so that the output is true if at
least one input is true. The truth table for a 2-input OR operator is
shown as follows:
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a=k=1p"
= O R Olm
PR R Ol

The above 2-input OR operation is expressedas: Y=A+B

NOT operator

The NOT operator has one input and one output. The input is
either true or false, and the output is always the opposite, that is, the
NOT operator inverts the input. The truth table for a NOT operato K
where A is the input variable and Y is the output is show&f@m‘/\j

.

RVR {5
P ( e\"}eeN;Dlwa(@%preEs)ented algebraically by the Boolean

expression: Y =
Example: Consider the Boolean equation:
D= A+(B.C)

Disequalto 1 (true) if Ais 1 or if (E. C)is1,thatis,B=0and C =
1. Otherwise D is equal to O (false).

The basic logic functions AND, OR, and NOT can also be
combined to make other logic operators.
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Simplify the following Boolean Expression

Ol

ABC+ABC+ABC+AB

KE(§+B)+KBC+A§C_I

+ABC+ABC

I
> |
Ol

A(C+BC)+ABC

(

I
>
Ol

+B)(C+C)+ABC

c

I
pd
Ol
+
o
W |

)+A

1
>
@]
|

+AB+ABC (one minimal form)

In the given Boolean Expression, if the second and C@(&A\‘
are grouped, it will give Sa\e .

-2ES s c(:ﬁgﬁt o\ 200

2.12.4 DeMorgan’s Theorems

I
>
w

Theorem 15: A +B

Theorem 16;: B

I
>|
+

ve]l
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Control Unit ko

Input Unit <+ ALU €| > Output

v ¢

Internal ¢
Memory Control Path

i A Data Path

Main Memory

v v ¢

Secondary Storage \A

Fig. 3.3 : Functions ofaCPU \e CO

3.2.2 Working with Central P xg%nlt
The CP |s Kn@‘o‘lc ﬁutz'uq more powerful.
The %; n of the orm arithmetic and logical
sond ﬁﬁt !év main memory The CPU is controlled
by a list of so ctions. Software instructions are initially
stored in secondary memory storage device such as a hard disk,

floppy disk, CD-ROM, or magnetic tape. These instructions are then
loaded onto the computer’s main memory.

When a program is executed, instructions flow from the main
memory to the CPU through the bus. The instructions are then
decoded by a processing unit called the instruction decoder that
interprets and implements the instructions. The ALU performs specific
operations such as addition, multiplication, and conditional tests on
the data in its registers, sending the resulting data back to the main
memory or storing it in another register for further use.
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To understand the working principles of CPU, let us go through
the various tasks involved in executing a simple program. This
program performs arithmetic addition on two numbers. The algorithm
of this program is given by

0] input the value of a

(i) input the value of b

(i) sum=a+b

(iv)  output the value of sum

This program accepts two values from the keyboard, sums it
and displays the sum on the monitor. The steps are summarized as
follows :

1. The control unit recognizes that the program (set of instructions)
has been loaded into the main memory. Then it begins to exec“\k
the program instructions one by one in a sequential r@r@r

2. The control unit signals the input dev; é@@k@ard) to accept
the input for the variable ‘a’. NO{

3. The user \f\tf ﬁtﬁ@m\of : n@ﬁe;t?egj

T oI u @s"ud enables to route the data (value
P of a) to the pgsd memory location (address of ‘a’).

5. The steps 2 to 4 will be repeated for the second input ‘b’. The
value of ‘b’ is stored in the memory location (address of ‘b’).

6. The nextinstruction is an arithmetic instruction. Before executing
the arithmetic instruction, the control unit enables to send a copy
of the values stored in address of ‘a’ and address of ‘b’ to the
internal registers of the ALU and signals the ALU to perform the
sum operation.

7. The ALU performs the addition. After the computation, the control
unit enables to send the copy of the result back to the memory
(address of ‘sum’).
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8. Finally, the resultis displayed on the monitor. The control unit enables
to send the copy of the values of the address of ‘'sum’ to the monitor
(buffer) and signals it. The monitor displays the result.

9. Now this program execution is complete.

The data flow and the control flow of CPU during the execution
of this program is given as,

______ Control Signals ;

Data Path

Main Memory

address ‘@’ Value of a u\‘
address ‘b’ Value of b CO .

address ‘sum’ Val Vi

v

Input
Registers

Keyboard

ControlUnit [~~~ """~ "TTTTTTTTTTTTTTTTTTTTTTTY

Monitor

Fig. 3.4 : Working Principles of a CPU
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Fig. 3.7 Memory Unit

There are different types of memory. They are Random Access
Memory (RAM), Read Only Memory (ROM), Programmable Read-
Only Memory (PROM), Erasable Programmable Read-Only Memory
(EPROM), Electrically Erasable Programmable Read-Only Memor \A

(EEPROM). \ CO .

Random Access Memory - RAM tes

RAMis the x t pe of mﬁ@h n the modern
computers E‘ he m e place where the

red runs a program, it fetches the
Kr mstruct RAM and carries them out. If the CPU
needs to store the resulis of the calculations it can store them in

RAM. When we switch off a computer, whatever is stored in the
RAM gets erased. It is a volatile form of memory.

Read Only Memory - ROM

In ROM, the information is burnt (pre-recorded) into the ROM
chip at manufacturing time. Once data has been written into a ROM
chip, it cannot be erased but you can read it. When we switch off the
computer, the contents of the ROM are not erased but remain stored
permanently. ROM is a non-volatile memory. ROM stores critical
programs such as the program that boots the computer.
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Notes Taker

Notes taker is a device that captures natural handwriting on any
surface onto a computer. Using an electronic pen, the notes taker
displays the user’s handwritten notes, memos or drawings on the
computer, and stores the image for future use.

Fig. 3.20 Notes Taker \L
Microphone \e CO
Microphone serves as a Wéwce g)captures the

voice data and |nput t USI g phone along

with speech o& S twa ompletely new
appro\f‘e formatign i @ur mputer.

P( Speech r&@tg programs, although not yet completely

exact, have made great strides in accuracy as well as ease of use.
The voice-in or speech recognition approach can almost fully replace
the keyboard and mouse. Speech recognition can now open the
computer world to those who may have been restricted due to a
physical handicap. It can also be a boon for those who have never
learned to type.

Fig. 3.21 Microphone
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Optical Disk

Optical disks are a storage medium from which data is read
and to which it is written by lasers. The optical disk is a random
access storage medium; information can be easily read from any
point on the disk. CD-ROM stands for Compact Disk - Read Only
Memory.

Fig. 3.34 Compact Disk CO \.)\A

It is now possible tQ hiu&@&%Ms tracks of

information can b by th 52 are called

read/write Cw eﬁf hese C popular and cheap
PRIV ﬂfﬂ?

P Summary P

* Computers are often compared to human beings since both
have the ability to accept data, store, work with it, retrieve
and provide information.

* A computer system is the integration of physical entities called
hardware and non-physical entities called software.

*  The hardware components include input devices, processor,
storage devices and output devices.
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we\'

The software items are programs and operating aids so that
the computer can process data.

A computer uses input devices to accept the data and
program.

In modern computers, monitors and printers are the commonly
used output devices.

CPU is the brain of any computer system. It consists of
arithmetic and logic units, control unit and internal memory
(registers).

Control unit controls all the hardware operations, ie, those of
input units, output units, memory unit and the processor. u

The arithmetic and logic units in comp ag@ e of

performing addition, subtracti uItlpllcatlon
as well as some Io(ﬂ M\

t are cur

o]

ry, t Xres the program and
All mod Comgters use the stored program concept. This
concept is due to John Von Neuman.

The smallest unit of information is a single digit called a ‘bit’
(binary digit), which can be either 0 or 1.

The secondary memory is the memory that supplements the
main memory. This is a long term non-volatile memory.

The most common input device is the keyboard.

97



The truth table for NAND gate is

Input Output
A B C
0 0 1
0 1 1
1 0 1
1 1 0

Table 4.6 Truth Table for NAND Gate
Bubbled OR Gate

The logic circuit of bubbled OR gate is

A A \)\(

O-
B E %ﬁ\e G
11% io c Cir wﬁj B@td%R Gate

&\
P&w O\U!L}Jt of t@(ﬂ@can é—wrltten as

The above circuit can be redrawn as the bubbles on the input,
where the bubbles represents the inversion.

A
B

C

Fig. 4.12 Logic Symbol of Bubbled OR Gate
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Using combinations of logic gates, complex operations can
be performed. In theory, there is no limit to the number of gates that
can be arranged together in a single device. But in practice, there is
a limit to the number of gates that can be packed into a given physical
space. Arrays of logic gates are found in digital integrated circuits.

The logic gates and their corresponding truth tables are
summarized in the following table.

Logical Gates Symbol Truth Table
A B | AB
vo | O~ I
1 o | o
1 1|1
A B [ AB
OR 0 o] o
0 1|1
1 0
P, Vs ’
VY A
NOT 356‘8— 1
D ’\o
A c O A -
OVoAT o 1
N e\N %_ 0 1| 1
1 o | 1
'(6 N C 1 1] o0
(S A B_| A+B
0 0 | 1
1
1 1| o
A B_| A+B
0 o] o
0 1| 1
AEE
A B | AB
0 0| 1
0 1| o
XNOR D@—) 1 0|0

Table 4.10 summary of Logic Gates
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Converting a Truth Table to a Boolean Function

There are many ways to do this conversion. A simplest way is
to write the boolean function as an OR of minterms. A minterm is
simply the ANDing of all variables, and assigning bars (NOT) to
variables whose values are 0.

For example, assuming the inputs to a 4-variable boolean
function as A, B, C, and D the minterm corresponding to the input
1010 is: A e B e C e D. Notice that this minterm is simply the AND
of all four variables, with B and D complemented. The reason that B
and D are complemented is because for this input, B = D = 0. As
another example, for the input 1110, only D = 0, and so the
corresponding mintermis Ae B e C e D.

For example let us write a boolean function for the fg f&w@\‘

truth table Sa\e c

|r€p\ N~ Outpey 0
\t C D \J
o STO8, i oftZ
Py 0 OY T o 1
Yo' "1 1 0
1 0 0 1
1 0 1 0
1 1 0 1
1 1 1 0

To do this problem, we first circle all of the rows in the truth
table which have an output D = 1. Then for each cirlced row, we
write the corresponding minterm. This is illustrated in the table below.
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Step 1: Statement of the problem . Given above.

Step 2: Identify inputs and outputs. It is clear from the statement
of the problem that we need two inputs, say A and B, and one output,
say C. A block diagram for this system is

A p
—» C
B »

Step 3: Formulate truth table. The truth table for this problem is
given below. Notice that the output is 1 if only one of the inputs is
1. otherwise the output is ‘0’

Input Output
A B c _ CO \)\4
0 0 oA\ -
0 datle2v
1 \QU n ) Qgtput Minterm
~A B C
L) u) 7 O 0
@\,&gvert th t@a&e 0 1 1 A B
Pt e minterms f m In the ti 1 0 1 A B
output ‘1’
1 1 0

By ORing the minterms, we obtain the boolean function corresponding to
the truth table as

D= (AeB)+(AeB)
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The boolean realization of binary addition is shown in the truth table.
Here A and B are inputs to give a sum S and a carry C.

Input Sum Minterms Carry Minterms
A B S of S C of C
0 0 0 - 0
0 1 1 A.B 0
1 0 1 A.B 0
1 1 0 1 A.B

The boolean functions corresponding to the sum and carry are

S=A.B+A.B
C=A.B

Which can be realized using logic circuit as,

Fig. 4.19 Logic Circuit of Half Adder
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= yeﬂ +ABC, +ABC, 9361&5‘01 + ABC;

(Since, AA=BB=0)

= S
Also
C. = ABCi+ ABCi + ABCt1 + ABCq
= (AB+AB)Ci + AB(Ci+C)
= (A®B)Ci + AB
Hence
S=(A®B)® Cy and K
C> = (A®B)Ci +AB CO-

To realize the full adder w m@&%ut XOR, two 2-
input AND gates and a 2-i C& " 20

Hence theéWd&ian be rei%(ﬁso ,,,,,,,
Py @’,—?%g—ﬁD S

A : | Half adder
B+ § > 1

1 1
1 1 ‘
: )5 ) > e
1 _/ 1

____________

Fig. 4.20 Logic Circuit of Full Adder
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Placing Components

Components like logic gates are placed in the workspace by

i) Selecting component from Place menu.
i) Right clicking on the workspace and select place components
or Ctrl+W.

Selecting Components
Click on the component to highlight it .Once highlighted the
options in the ‘Circuit * menu will apply to that component.

To select several components drag a box around them. All
selected components will be highlighted.

Copying Components \)\A

To copy a component select it and then Cgbofrom
the ‘Edit’ menu (or <cntrl> C) The (or <cntrl> V).
Copies of the component d@[ he drawing
area. They can th t thelr reéuﬁ
Modifyj r\gqu ents

Pxe Selectt @g ts and then choose the available options
from the *CIRCUIT’ menu.

i) Double click on the component. A window will be opened
which gives the parameters for the component which can be
customized. Change the values as required and then click on
‘Accept’.

Moving Components

To move components on the drawing select it and drag it to a
new position and drop it. Any wires connected to it will be dragged
with it.
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2 Multisin - [Circuit1] 5
B Fle Edt View Place Smulste Transfer Tools Reports Options Window Help

0= & B3 B0 B B> s7E8N-B
T K Ry Oty 8 ST ANT O

[ 0 I 1 | H I 3 I 4

: | —D“ =
’ S S e
- | —[>“ =
Fig. 4.28 Construction of a Logic Circuit \A
4.6.5 The Logic Converter \ CO

MultiSim prowdes a too ?A glc r from the
instrument bin. W verter oﬁe C out several

conversyorémlo U|t re&r—e
P ( slc ClrcuP ag ruth Table
2. Truth Table Boolean Expression

>
Truth Table = Simplified Boolean Expression
Boolean Expression = Truth Table

Boolean Expression  =» Logic Circuit

Boolean Expression  =» NAND-gate only logic circuit

oOghwWN

One can connect it to a digital circuit to derive the truth table or
Boolean expression the circuit represents. One can also use it to
produce a logic circuit from a truth table or boolean expression.

To open the logic converter, click on the simulate menu,
instruments and then logic converter as shown in fig. 4.29.
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The converting options available in the logic converter are as
follows:

Descriptions:

< Convert Logic Circuit to Truth Table

& Convert Truth Table to Boolean
Expression

< Convert Truth Table to Simplified
Boolean Expression

< Convert Boolean E‘@S@Q u\‘
TrutNh Tab_kes

( O San Expressmn to
prev! \'\\'p;cze s

< Convert Boolean Expression to
NAND-gate only logic circuit

4.6.6 Converting alogic circuit To a truth table

1. Construct the circuit by drawing the components (logic circuit).
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4.6.9 Converting a Boolean Expression to Truth Table

Once you have a boolean expression, the logic converter can
transform it into a truth table. Click the ‘Boolean Expression to Truth

Table’ button |_BIE —* 3ol1 | after entering the Boolean
expression A’ + BC + B’ in the logic converter.

The truth table will be displayed in the logic converter as shown
below.
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CHAPTER 6
COMPUTER COMMUNICATIONS
6.1 Introduction

Communication is the desire of man. When human voice
became inadequate, ancient civilizations devised drum codes and
smoke signals to send information to far off distances. These primitive
methods have given way to sending messages through electronic
pulses. A stand-alone computer communicates very efficiently by
connecting it with other computers. Data in a computer is transmitted
to another computer located across continents almost
instantaneously using telephone, microwaves or radio links. The long
distance communication link between a computer and a remote
terminal was set up around 1965. Now networking has becom \L

very important part of computing activity. CO .
5a\e:

6.2 Network ﬁote Q
A large nuﬁr@ puters are rcr&gc d by copper
wire, fiber alle, mlcrovvg\ﬁa%i red or through satellite.

P ( e A syste %@of connected nodes made to share data,
hardware and software Is called a Computer Network.

6.3 Some Important Reasons for Networking
# Sharing of resources: Primary goal of a computer network is
to share resources. For example several PCs can be connected
to a single expensive line printer.
# Sharing information: Information on a single computer can

be accessed by other computers in the network. Duplication
of data file on separate PCs can be avoided.
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The computer communication should ensure safe, secure and
reliable data transfer.

Safe The data received is the same as the data sent

Secure : The data being transferred cannot be damaged
either will fully or accidentally.

Reliable: Both the sender and the receiver knows the

status of the data sent. Thus the sender knows
whether the receiver got the correct data or not.

6.6 Types of Network
The following are the general types of networks used today.

Local Area Network (LAN)
Metropolitan Area Network (MAN) \4
Wide Area Network (WAN) CO .

A network connecting sy @s inside a single
building or buildings close @‘Q aIIe @ea Network
(LAN) (Fig.6.1). G s 0 not éﬁ ne network.
They are w r by s ered connection

l\ﬁg ted Ies or Fiber Optic cables. In

P?%Iess LA @QS may be using infrared or radio waves.

Wireless netwo s are uSeful when computers are portable. However,
wireless network communicates slowly than a wired network.

Fig. 6.1 Local Area Network
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6.11 Forms of Data Transmission
Data is transmitted in two forms

1. Analog data transmission
2. Digital data transmission

Analog data transmission is the transmission of data in a
continuous waveform. The telephone system, for instance, is
designed for analog data transmission. Analog signals are
sometimes modulated or encoded to represent binary data.

Digital data transmission is the widely used communication
system in the world. The distinct electrical state of ‘on’ and ‘off’ is
represented by 1 and O respectively. Digital data transmission as
shown in Fig.6.6 is faster and more efficient than analog. All computer:

email, filetrander,

“om N

4 Transport
Ensures delivery of

Complte message Fig 6.6. Digital Data Transmission

3 Network
Routes data to
different networks

2 Datalink
Transmitsdata to
Different networks

1 Physica
Passesbitson to
Connecting median

Fig 6.5. Seven Layers of Protocols
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vacancies. There are sites relating to specific job and profession also.
Some of these sites charge a fee for the services while others are
free.

6.22 Intranet and Extranet

Many organizations have Local Area Network that allows their
computers to share files, data, printers and other resources.
Sometimes these private network uses TCP / IP and other Internet
standard protocols and hence they are called intranet. All the Internet
services such as web pages, email, chat; usenet and FTP are
provided on the intranet to serve the organization. Creating a web
page on the intranet is simple because they use only Word-
Processing Software One of the main consideration of the intranet
is security. The sensitive company data available on the intranet is
protected from the outside world.

Taking intranet technology a few steps f x&nets are
useful in the business world. Intran tm cted customers,
suppliers and offices in addi ernal eI is called
extranet. By usi M sme can save
telepho r xam acturlng company can
e ranet t@éd d customers for support and

e.

EXERCISES

[. Fill in the blanks:

1. is a typically two or more LANs connected
together across a wide geographical area.

2. network computers and other communication
devices are connected in a continuous loop.

3. In a high speed network cables are used.
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