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PREFACE

C has continued to increase its popularity since its inception in 1972. In fact, C is a simple and
elegant programming language that is a choice of a rapidly increasing number of programmers.

I would never have learned enough about C to be able to write this book, and I would not be
attempting to make C more pleasant for others to use by writing this book now, if I did not think that
C was a great language or if I did not enjoy programming in it. I do like C, and one of the reasons that
I teach classes in it and spend time participating in discussion about it on the Internet is that I would
like to discover which aspects of C (or of programming in general) are difficult to learn or keep
people from being able to program efficiently and effectively. This book represents some of what
I have learned. These questions are certainly some of the ones people have the most trouble with, and
the answers have been refined over a several-year period in an attempt to ensure that people do not
have too much trouble with them.

This book is not a criticism of C. Programmers can get themselves into trouble in any language.
I have tried here to distill a decade of C experience into a compact form in the hope that you, the
reader, will be able to avoid some of the stupid mistakes I have made and seen others make.

The book presents a contemporary approach to programming. Complete C programs are
presented as and when it is required.

This book is not a cookbook. To get the maximum benefit from this book, you should take as
active a role as possible. Do not just read the examples. Enter into your system and try them out. Try
out the questions that I have given and also the exercises.

Errors cannot be avoided by recipe. If they could, we could eliminate automobile accidents by
plastering the countryside with “Drive Carefully” signs! People learn most effectively through
experience – their own or someone else’s. Merely understanding how a particular kind of mistake is
possible is a big step on the way to avoiding it in the future.

More you do yourself, the more you will learn. I wish you good fortune in learning C.

Author
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SYLLABUS

Subject Code 18CPS13/23 CIE Marks 40
Number of Contact Hours/Week 2 : 2 : 0 SEE Marks 60
Total Number of Contact Hours 3 Exam Hours 3 hrs

CREDITS – 3 Contact
Hours

Module 1
Introduction to Computer Hardware and Software: Computer Generations, Computer Types, Bits, Bytes and
Words, CPU, Primary Memory, Secondary Memory, Ports and Connections, Input Devices, Output Devices,
Computers in a Network, Network Hardware, Software Basics, Software Types.
Overview of C: Basic Structure of C Program, Executing a C Program. Constant, Variable and Data Types,
Operators and Expressions.
Reference 1: Chapters 1 and 2 (2.2, 2.3)
Textbook 1: Chapters 1, 2 and 3

08

Module 2
Managing Input and Output Operations. Conditional Branching and Loops. Example Programs, Finding Roots of a
Quadratic Equation, Computation of Binomial Coefficients, Plotting of Pascal’s Triangle.
Textbook 1: Chapters 4, 5 and 6

08

Module 3
Arrays: Arrays (1-D, 2-D), Character Arrays and Strings, Basic Algorithms: Searching and Sorting Algorithms
(Linear Search, Binary Search, Bubble Sort and Selection Sort).
Textbook 1: Chapters 5, 6, 7 (7.1 to 7.6) and 8 (8.1 to 8.8)

08

Module 4
User-defined Functions and Recursion.
Example Programs, Finding Factorial of a Positive Integers and Fibonacci Series.
Textbook 1: Chapter 9 (9.1 to 9.18)

08

Module 5
Structure and Pointers, Pre-processor Directives.
Textbook 1: Chapters 10 (10.1 to 10.9) and 11(11.1 to 11. 6 and 11.16)

08

Course Outcomes: The student will be able to:
 Illustrate simple algorithms from the different domains such as mathematics, physics, etc.
 Construct a programming solution to the given problem using C.
 Identify and correct the syntax and logical errors in C programs.
 Modularize the given problem using functions and structures.

Question Paper Pattern:
 The question paper will have ten questions.
 Each full question consisting of 20 marks.
 There will be 2 full questions (with a maximum of four sub questions) from each module.
 Each full question will have sub questions covering all the topics under a module.
 The students will have to answer 5 full questions, selecting one full question from each module.

COMPUTER PROGRAMMING LABORATORY
(Effective from the academic year 2018 -2019)

SEMESTER – I/II
Subject Code 18CPL17/27 CIE Marks 40

Number of Contact Hours/Week 0 : 0 : 2 SEE Marks 60
Total Number of Contact Hours 30 Exam Hours 3 Hours

CREDITS – 1
Descriptions (if any):
 The laboratory should be preceded or followed by a tutorial to explain the approach or algorithm being implemented/

implemented for the problems given.
 Note that Experiment 1 is mandatory and written in the journal.
 Questions related with Experiment 1, need to be asked during viva-voce for all experiments.



 Every experiment should have algorithm and flowchart be written before writing the program.
 Code should be traced using minimum two test cases which should be recorded.
 It is preferred to implement using Linux and GCC.
Laboratory Programs:
1 Familiarization with computer hardware and programming environment, concept of naming the program files, storing,

compilation, execution and debugging. Taking any simple C-code.
PART A

2 Develop a program to solve simple computational problems using arithmetic expressions and use of each operator leading to
simulation of a commercial calculator. (No built-in math function)

3 Develop a program to compute the roots of a quadratic equation by accepting the coefficients. Print appropriate messages.
4 Develop a program to find the reverse of a positive integer and check for palindrome or not. Display appropriate messages.
5 An electricity board charges the following rates for the use of electricity: for the first 200 units 80 paise per unit: for the next

100 units 90 paise per unit: beyond 300 units ` 1 per unit. All users are charged a minimum of ` 100 as meter charge. If the
total amount is more than ` 400, then an additional surcharge of 15% of total amount is charged. Write a program to read the
name of the user, number of units consumed and print out the charges.

6 Introduce 1-D Array manipulation and implement Binary search.
7 Implement using functions to check whether the given number is prime and display appropriate messages. (No built-in math

function).
PART B

8 Develop a program to introduce 2-D Array manipulation and implement Matrix multiplication and ensure the rules of
multiplication are checked.

9 Develop a program to compute sin(x) using Taylor series approximation. Compare your result with the built-in Library
function. Print both the results with appropriate messages.

10 Write functions to implement string operations such as compare, concatenate, string length. Convince the parameter passing
techniques.

11 Develop a program to sort the given set of N numbers using Bubble sort.
12 Develop a program to find the square root of a given number N and execute for all possible inputs with appropriate

messages.
Note: Don’t use library function sqrt(n).

13 Implement structures to read, write, compute average marks and the students scoring above and below the average marks for
a class of N students.

14 Develop a program using pointers to compute the sum, mean and standard deviation of all elements stored in an array of n
real numbers.

15 Implement Recursive functions for Binary to Decimal Conversion.
Laboratory Outcomes: The student should be able to:
 Write algorithms, flowcharts and program for simple problems.
 Correct syntax and logical errors to execute a program.
 Write iterative and wherever possible recursive programs.
 Demonstrate use of functions, arrays, strings, structures and pointers in problem solving.

Conduct of Practical Examination:
 All laboratory experiments, excluding the first, are to be included for practical examination.
 Experiment distribution

– For questions having only one part: Students are allowed to pick one experiment from the lot and are
given equal opportunity.

– For questions having Parts A and B: Students are allowed to pick one experiment from Part A and one
experiment from Part B and are given equal opportunity.

 Strictly follow the instructions as printed on the cover page of answer script for breakup of marks.
 Change of experiment is allowed only once and marks allotted for procedure part to be made zero.
 Marks Distribution (Subjected to change in accordance with university regulations)

(a) For questions having only one part – Procedure + Execution + Viva-voce: 15 + 7 + 15 = 100 Marks
(b) For questions having part A and B

(i) Part A – Procedure + Execution + Viva-voce = 4 + 21 + 5 = 30 Marks
(ii) Part B – Procedure + Execution + Viva-voce = 10 + 49 + 11 = 70 Marks
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1.1 Introduction
Computers have become the basic necessity of any organization with serious objectives. They

have made great inroads in everyone’s everyday life and thinking. They are used in engineering
simulations, teaching, satellite control weather forecasting, etc. Literally, there is no field left without
the use of computers. Types of computers, characteristics, details about software, input and output
devices and role of computers in network is dealt in this particular topic.

1.2 Definition of a Computer
You get many definitions of computer. Different authors interpret in different way. I define it

something like this:
“It is a electronic device capable of performing complex calculations at an incomprehensive

speed.”

1.3 Characteristics of Computers
The characteristics possessed by computers can be listed as follows:
1. Speed: Computers perform various operations at a tremendous speed. The speed varies from

few micro second (millionth of a second) to nanoseconds (billionth of a second).
2. Accuracy: Computers are very accurate. They can perform their hundreds and thousands of

operations with great accuracy as their circuits have no mechanical parts to wear and
malfunction. They can run error-less for days at a time.

3. Reliability: Computer output is generally very reliable, subject to the condition that the
input data entering the computer should be correct and the program of instructions should be
reliable and correct. Incorrect input data and unreliable programs give us computer errors
and wrong results. Hence, the phrase
“GARBAGE IN – GARBAGE OUT (GIGO)”

1.4 Historical Development of Computers
The development of computing dates back from the early Sumerian civilization (4000-1200 BC)

when people started to keep records of transactions on clay tables. The actual computing using a
machine started around 3000 BC when Babylons invented the abacus and Chinese people started using
them around 1200 BC.

No significant development took place until seventeenth century. In 1642-43, Blaise Pascal
created a gear-driven adding machine named Pascalene. It was the first mechanical adding machine.
Later, in 1673-74, Leibnitz joined the crew with his version of mechanical calculator named “Stepped
Reckoner” that could multiply. In 1801, Jacquard constructed a Loom, which is the first machine
programmed with punched cards. In 1822, Charles Babbage designed and built his first Difference
Engine, which is credited the first mechanical computer. For this machine, Babbage is known as the
“Father of Computer”. In 1842, Ada Augusta Lovelace wrote the first program for the Difference
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Engine made by Babbage. A programming language (Ada) has been named after her. In 1847-49,
Babbage designed his second version of Difference Engine but he could not complete it. The same
machine was conceived in 1991 by the Science Museum in Kensington, England, and it worked!

In 185, George Bool developed Boolean Logic, which is a system for symbolic and logical
reasoning and the basis for computer design. In 1890, computations for the US Census were carried
out by Herman Hollerith’s punched card machine. Hollerith started Tabulating Company, which
eventually became IBM.

Before the 20th century, all the machines were mechanical. With the advent of vacuum tubes, the
electronics era of computers started. In 1944, Harvard Mark I, the first large scale, automatic, general
purpose, electromechanical calculator driven by a paper tape containing the instructions was
constructed. In the second version of this machine, Grace Hopper, found the first computer bug, a bug
beaten to death in the jaws of a relay, which she glued into the logbook. The logbook is now in the
National Museum of American History of the Smithsonian.

The first electronic computer, ENIAC (Electronic Numerical Integrator And Computer) was built
in 1946. It was programmed through rewiring between the various components. After this, many
machines like EDVAC, IBM 701, 704 were built and some of them were commercially successful at
that time because they used transistors in place of vacuum tubes thereby increasing the reliability and
performance.

In 1961, Integrated Circuits (IC) were commercially available. Since then computers use ICs
instead of individual transistors or other components. IBM 360 and DEC PDP 8 were the most popular
machines during that time. The invention of microprocessor further reduced the size and increased the
performance of the computers. Altair 8800 was the first easily available microcomputer for which Bill
Gates co-wrote BASIC.

1981 was the year of IBM when it launched the PC. Since then, there had been significant
development in the field of microelectronics and microprocessor. Today, we run a 2 GHz processor on
our desk with 256 MB of memory (640 KB was considered more than sufficient once upon a time) and
more than 40 G of storage.

1.5 Computer Generations

Five Generations of Modern Computers
The development of computers has been divided into generations. Computers of each generation

have certain common characteristics in terms of components used, computing power, reliability, etc.

First Generation (1945-1956)
The computers of this generation were entirely mechanical or electromechanical that use vacuum

tubes and relays. Some of the important machines of this generation were Colossus, Mark I, ENIAC,
EDVAC, etc. The machines were very slow (3-5 seconds per calculation to few thousands of
calculations per second) and inflexible (mostly built for special purpose) and could perform basic
operations. The machines were huge (e.g., ENIAC – 18000 ft3, 18000 vacuum tubes) and consume a
lot of power (160 KW for ENIAC).
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Second Generation Computers (1957-1963)
By 1948, the invention of the transistor greatly changed the computer’s development. The

transistor replaced the large, cumbersome vacuum tube in televisions, radios and computers. As a
result, the size of electronic machinery has been shrinking ever since. The transistor was at work in the
computer by 1956. Coupled with early advances in magnetic-core memory, transistors led to second
generation computers that were smaller, faster, more reliable and more energy-efficient than their
predecessors.

Throughout the early 1960s, there were a number of commercially successful second-generation
computers used in business, universities, and government. These second generation computers
contained transistors in place of vacuum tubes. They also contained all the components we associate
with the modern-day computer: printers, tape storage, disk storage, memory, operating systems, and
stored programs. One important example was the IBM 1401. High-level languages such as COBOL
(Common Business-Oriented Language) and FORTRAN (Formula Translator) came into common use
during this time, and have expanded to the current day. These languages replaced cryptic binary
machine code with words, sentences, and mathematical formulas, making it much easier to program a
computer. New types of careers (programmer, analyst, and computer systems expert) and the entire
software industry began with second-generation computers.

Third Generation Computers (1964-1971)
Though transistors were clearly an improvement over the vacuum tube, they still generated a

great deal of heat, which damaged the computer’s sensitive internal parts. The Integrated Circuits (IC)
were invented and used to fit even more components on a single chip. As a result, computers became
ever smaller as more components were squeezed onto the chip. Another third-generation development
included the use of an operating system that allowed machines to run many different programs at once
with a central program that monitored and coordinated the computer’s memory and other resources.

Fourth Generation (1971-Present)
After the integrated circuits, the only place to go was down – in size. Large Scale Integration

(LSI) could fit hundreds of components onto one chip. By the 1980s, Very Large Scale Integration
(VLSI) squeezed hundreds of thousands of components onto a chip. Ultra Large Scale Integration
(ULSI) increased that number into the millions. It also increased their power, efficiency and reliability.
The Intel 4004 chip, developed in 1971, took the integrated circuit one step further by locating all the
components of a computer (central processing unit, memory, and input and output controls) on a
minuscule chip. Whereas previously the integrated circuit had to be manufactured to fit a special
purpose, now one microprocessor could be manufactured and then programmed to meet any number
of demands. Soon everyday household items such as microwave ovens, television sets and
automobiles with electronic fuel injection incorporated microprocessors.

Such condensed power allowed everyday people to harness a computer’s power. They were no
longer developed exclusively for large business or government contracts. By the mid-1970s, computer
manufacturers sought to bring computers to general consumers. These minicomputers came complete
with user-friendly software packages that offered even non-technical users an array of applications,
most popularly word processing and spreadsheet programs. Pioneers in this field were Commodore,
RadioShack and Apple Computers.

In 1981, IBM introduced its personal computer (PC) for use in the home, office and schools. The
1980s saw an expansion in computer use in all three arenas as clones of the IBM PC made the



5Introduction to Computer Hardware and Software

personal computer even more affordable. The number of personal computers in use more than doubled
from 2 million in 1981 to 5.5 million in 1982. Ten years later, 65 million PCs were being used.
Computers continued their trend towards a smaller size, working their way down from desktop to
laptop computers (which could fit inside a briefcase) to palmtop (that could fit inside a pocket).

As computers became more widespread in the workplace, new ways to harness their potential
developed. As smaller computers became more powerful, they could be linked together, or networked,
to share memory space, software, information and communicate with each other. As opposed to a
mainframe computer, which was one powerful computer that shared time with many terminals for
many applications, networked computers allowed individual computers to communicate with each
other. A global web of computer circuitry, the Internet, for example, links computers worldwide into a
single network of information.

Fifth Generation (Present and Beyond)
Defining the fifth generation of computers is somewhat difficult because the field is in its infancy.

With artificial intelligence, these computers will be able to hold conversations with its human
operators, use visual input, and learn from its own experiences. Using recent engineering advances,
computers are able to accept spoken word instructions (voice recognition) and imitate human
reasoning. The ability to translate a foreign language is also moderately possible with fifth generation
computers. This feat seemed a simple objective at first, but appeared much more difficult when
programmers realized that human understanding relies as much on context and meaning as it does on
the simple translation of words.

Many advances in the science of computer design and technology are coming together to enable
the creation of fifth-generation computers. Two such engineering advances are parallel processing,
which replaces von Neumann’s single central processing unit design with a system harnessing the
power of many CPUs to work as one. Another advance is superconductor technology, which allows
the flow of electricity with little or no resistance, greatly improving the speed of information flow.
Computers today have some attributes of fifth generation computers. For example, expert systems
assist doctors in making diagnoses by applying the problem-solving steps a doctor might use in
assessing a patient’s needs. It will take several more years of development before expert systems are in
widespread use.

1.6 Computer Types
The computer is divided into three broad categories, and a category has its own categories given

as below:
1. On the basis of Work: Digital, Analog and Hybrid Computer
2. On the basis of Size: Supercomputer, Mainframe, Minicomputer and Microcomputer
3. On the basis of Brand: IBM PC and Apple/Macintosh Computer
4. On the basis of Model: xT Computer (eXtra Technology), AT Computer (Advance

Technology) and PS/2 Computer
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On the Basis of Work: Digital, Analog and Hybrid Computer

Digital Computers

Class of devices capable of solving problems by processing information in discrete forms.
It operates on data, including magnitudes, letters and symbols that are expressed in binary code, i.e.,
using only the two digits 0 and 1. By counting, comparing and manipulating these digits or their
combinations according to a set of instructions held in its memory, a digital computer can perform
such tasks as to control industrial processes and regulate the operations of machines; analyze and
organize vast amounts of business data; and simulate the behaviour of dynamic systems (e.g., global
weather patterns and chemical reactions) in scientific research.

Functional Elements

A typical digital computer system has four basic functional elements: (1) input-output equipment,
(2) main memory, (3) control unit, and (4) arithmetic logic unit. Any of a number of devices is used to
enter data and program instructions into a computer and to gain access to the results of the processing
operation. Common input devices include keyboards and optical scanners; output devices include
printers and monitors. The information received by a computer from its input unit is stored in the main
memory or, if not for immediate use, in an auxiliary storage device. The control unit selects and calls
up instructions from the memory in appropriate sequence and relays the proper commands to the
appropriate unit. It also synchronizes the varied operating speeds of the input and output devices to
that of the arithmetic logic unit (ALU) so as to ensure the proper movement of data through the entire
computer system. The ALU performs the arithmetic and logic algorithms selected to process the
incoming data at extremely high speeds—in many cases in nanoseconds (billionths of a second). The
main memory, control unit and ALU, together make up the Central Processing Unit (CPU) of most
digital computer systems, while the input-output devices and auxiliary storage units constitute
peripheral equipment.

Analog Computers

An analog computer is a computer which is used to process analog data. Analog computers store
data in a continuous form of physical quantities and perform calculations with the help of measures.
It is quite different from the digital computer, which makes use of symbolic numbers to represent
results. Analog computers are excellent for situations which require data to be measured directly
without converting into numerals or codes. Analog computers, although available and used in
industrial and scientific applications like control systems and aircraft, have been largely replaced by
digital computers due to the wide range of complexities involved.

Analog computers were the earliest computer machines developed and were among the most
complicated machines for analog computation and process control. Analog data is not discrete, but
rather is of a continuous nature. Examples of such data are pressure, temperature, voltage, speed and
weight. An analog computer makes use of continuous values and not discrete values. Because of this,
processes with an analog computer cannot be repeated for exact equivalent results. Unlike digital
computers, analog computers are immune to quantization noise. Some of the common computing
elements found in analog computers are function generators, integrators, comparators and multipliers.
Depending on the application, other specialized components can also be used. Programming on an
analog computer involves transformation of the problematic equations into the analog computer circuit.
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There are certain advantages associated with analog computers. Real-time operation and
simultaneous computation is possible with the help of analog computers. Analog computers can also
provide the insight of the problems and errors in case of analog issues for users.

Hybrid Computer

A hybrid is a combination of digital and analog computers. It combines the best features of both
types of computers, i.e., it has the speed of analog computer and the memory and accuracy of digital
computer. Hybrid computers are used mainly in specialized applications where both kinds of data need
to be processed. Therefore, they help the user to process both continuous and discrete data. For
example, a petrol pump contains a processor that converts fuel flow measurements into quantity and
price values. In hospital Intensive Care Unit (ICU), an analog device is used which measures patient’s
blood pressure and temperature, etc., which are then converted and displayed in the form of digits.
Hybrid computers, for example, are used for scientific calculations, in defense and radar systems.

On the Basis of Size: Supercomputer, Mainframe, Minicomputer and
Microcomputer

Supercomputer

The most powerful computers in terms of performance and
data processing are the Supercomputers. These are specialized
and task specific computers used by large organizations. These
computers are used for research and exploration purposes, like
NASA uses supercomputers for launching space shuttles,
controlling them and for space exploration purpose. The
supercomputers are very expensive and very large in size. It can
be accommodated in large air-conditioned rooms; some super
computers can span an entire building

Applications of Supercomputer
1. Used to forecast the weather and global climates
2. Used in military research and defence systems
3. In automobile, aircraft and space craft designing
4. In encrypting and decoding sensitive intelligence information
5. Used in seismography, plasma and nuclear research
6. Protein folding analysis
7. Study of DNA structure and gene engineering
8. Digital film rendering

Example: C-DAC (Center for Development of Advanced Computer) of India has developed
PARAM series of Supercomputer.

ANURAG is also Indian Supercomputer. Other Supercomputers are CRAY XMP/14, CDC-205,
etc. Mr. Seymour Cray was a pioneer person in the field of supercomputer production. He had
developed the first supercomputer Cray-1 in 1976.
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Mainframe Computer
Although Mainframes are not as powerful as supercomputers, but

certainly they are quite expensive nonetheless, and many large firms and
government organizations uses mainframes to run their business
operations. The Mainframe computers can be accommodated in large air-
conditioned rooms because of its size. Supercomputers are the fastest
computers with large data storage capacity, Mainframes can also process
and store large amount of data. Banks educational institutions and
insurance companies use mainframe computers to store data about their
customers, students and insurance policy holders.

Popular Mainframe Computers
 Fujitsu’s ICL VME
 Hitachi’s Z800

Applications of Mainframe Computer
1. Government and civilian
2. Credit card processing
3. Bank
4. Marketing
5. Business data processing in large organization
6. Air traffic control system
7. Industrial design

Minicomputer
Minicomputers are used by small businesses and firms. Minicomputers are also called as “Mid-

range Computers”. These are small machines and can be accommodated on a disk with not as
processing and data storage capabilities as supercomputers and mainframes. These computers are not
designed for a single user. Individual departments of a large company or organizations use
Minicomputers for specific purposes. For example, a production department can use Minicomputers
for monitoring certain production process.

Popular Minicomputers
 K-202
 Texas Instrument TI-990
 SDS-92
 IBM Mid-range Computers
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Microcomputer
Desktop computers, laptops, personal digital assistants (PDAs), tablets and smartphones are all

types of microcomputers. The microcomputers are widely used and the fastest growing computers.
These computers are the cheapest among the other three types of computers. The Microcomputers are
specially designed for general usage like entertainment, education and work purposes. Well-known
manufacturers of Microcomputers are Dell, Apple, Samsung, Sony and Toshiba.

Desktop computers, Gaming consoles, Sound and Navigation system of a car, Netbooks,
Notebooks, PDAs, Tablet PCs, Smartphones, Calculators are all type of Microcomputers.

On the Basis of Brand: IBM PC and Apple/Macintosh Computer

IBM PC
IBM PC is the brand name of the first popular

commercial PC developed by the IBM Corporation. In
1981, the IBM PC was launched with the model
number IBM 5150 in an attempt to set an industry
benchmark subsequent to the IBM 5100 and several
other computers. The IBM PC was also code named
Acorn.

The year was 1981, the US defeat in Vietnam was already six years in the past, while many
people had only hazy memories of most of the 1970s with its drugs, bell-bottom pants and disco craze.
Ronald Reagan was US President and it was “Morning in America” once again. And that year, IBM
introduced its IBM PC model 5150 on 12 August.
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The first IBM PC wasn’t much by today’s standards. It had an Intel 8088 processor that ran at the
blazing speed of 4.77 MHz. The base memory configuration was all of 16 kB expandable all the way
up to 256 kB, and it had two 5¼ in, 160 kB capacity floppy disk drives but no hard drive.

A keyboard and 12-in monochrome monitor were included, with a colour monitor optional. The
5150 ran IBM BASIC in ROM and came with a PC-DOS boot diskette put out by a previously
unknown startup software company based out of Seattle named Microsoft. IBM priced its initial IBM
PC at $1,565, and that was a relatively steep price in those days, worth about $5,000 today, give or
take a few hundred dollars. In the US in 1981 that was about the cost of a decent used car.

Renowned as the first personal computer, the IBM PC was one of the fastest desktop computers
of its time. It directly competed with the Commodore Personal Electronic Transactor (PET), Apple II
and Control Program/Monitor (CP/M). The IBM PC was equipped with an Intel 8088 processor at a
speed of 4.77 MHz, 16 kB of memory extendable to 256 kB, a 160 K floppy drive and an optional
CRT color monitor. The IBM PC also supported other operating systems (OS) such as the CP/M-86,
UCSD p-System. However, it was the first computer to feature PC-DOS 1.0, a customized MS-DOS
version for IBM Computers.

Moreover, the IBM PC was developed with off-the-shelf components and was not distributed or
directly sold by IBM.

Apple/Macintosh
A personal computer company founded in 1976 by Steven Jobs and Steve Wozniak. Throughout

the history of personal computing, Apple has been one of the most innovative influences. In fact, some
analysts say that the entire evolution of the PC can be viewed as an effort to catch up with the Apple
Macintosh.

In addition to inventing new technologies, Apple also has often been the first to bring
sophisticated technologies to the personal computer. Apple’s innovations include:

1. Graphical user interface (GUI): First introduced in 1983 on its Lisa computer. Many
components of the Macintosh GUI have become de facto standards and can be found in
other operating systems, such as Microsoft Windows.

2. Color: The Apple II, introduced in 1977, was the first personal computer to offer color
monitors.

3. Built-in networking: In 1985, Apple released a new version of the Macintosh with built-in
support for networking (LocalTalk).

4. Plug and play expansion: In 1987, the Mac II introduced a new expansion bus called
NuBus that made it possible to add devices and configure them entirely with software.

5. QuickTime: In 1991, Apple introduced QuickTime, a multi-platform standard for video,
sound, and other multimedia applications.

6. Integrated television: In 1993, Apple released the Macintosh TV, the first personal
computer with built-in television and stereo CD.

7. RISC: In 1994, Apple introduced the Power Mac, based on the PowerPC RISC
microprocessor.

PCs are much more widely produced than Macs.
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Processors
Macs and PCs have traditionally used different kinds of processors (although, with the recent

partnership between Apple and Intel, this may change soon). Different processors can yield different
strengths, and Apple has used this to try and differentiate itself from the PC market. Macintoshes use a
more graphics-based interface, while Windows is more text-centered. Macs also offer powerful
graphic and video software, such as photo and movie editors. So, their processors are designed to
enable these programs to operate quickly and smoothly. PCs tend to be less geared toward these areas.

Interfaces
The most noticeable difference between Macs and PCs is in the interfaces. While many computer

users will proclaim one or the other “superior” or “best,” this is ultimately a matter of personal
preference. Some people simply prefer the aesthetics of the Mac. Many Mac users are not professional
graphic artists or video editors; some people like the look and feel of Macintosh computers, inside and
out.

Price
PC advocates often complain that Macs are too expensive.

However, Apple has introduced several affordable computers, such
as the eMac and Mac mini series. Also, many Mac users will counter
that they are getting more power and capabilities than in a PC of the
same price. Users have to weigh the cost, capabilities, and included
software of a computer to determine what brand and model will work
best for them.

Compatibility
While Macs and PCs existed in disparate worlds for years, new programs and efforts have

increased compatibility. Macs running Mac OS X Tiger, the newest version of the operating system,
can open PC files and coexist on local networks with PCs. The recent announcement that Apple will
begin using Intel chips also signals that Mac-PC compatibility will only increase in the future.

Unfortunately, PCs have not made such extensive advances towards compatibility. Many
computers using Windows cannot open files stored on diskettes that have been specially formatted for
Macs. Also, PCs are unable to open several file types specific to Macs. If you will be using both a Mac
and PC, be sure to save files in formats that can be opened by both computers.

On the Basis of Model: xT Computer (eXtra Technology), AT Computer
(Advance Technology) and PS/2 Computer

1. XT Computer (Extra Technology): It cannot support GUI-based operating system. Its
processing speed is 4.77 MHz and Intel 8080, 8086, 8088 series of microprocessors is used.

2. AT Computer (Advance Technology): It supports GUI-based operating systems. Its speed
is 2 GHz and word length 64 bits. Its processors are Intel series of 80286, 80386, Pentium II,
etc.
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3. PS/2 Computer: It is a laptop computer which is rechargeable and battery based system. It
is operated with OS/2 operating system.

Bits, Bytes and Words
A bit (short for binary digit) is the smallest unit of data in a computer. A bit has a single binary

value, either 0 or 1. Although computers usually provide instructions that can test and manipulate bits,
they generally are designed to store data and execute instructions in bit multiples called bytes. In most
computer systems, there are eight bits in a byte. The value of a bit is usually stored as either above or
below a designated level of electrical charge in a single capacitor within a memory device.

A byte is a unit of measurement used to measure data. One byte contains eight binary bits, or a
series of eight zeros and ones. Therefore, each byte can be used to represent 256 different values. The
byte was originally developed to store a single character, since 256 values is sufficient to represent all
standard lowercase and uppercase letters, numbers, and symbols. However, since some languages have
more than 256 characters, modern character encoding standards, such as UTF-16, use two bytes, or
16 bits for each character.

The byte is the smallest addressable unit for a CPU. If you want to set/clear single bits, you first
need to fetch the corresponding byte from memory, mess with the bits and then write the byte back to
memory.

While the byte was originally designed to measure character data, it is now the fundamental unit
of measurement for all data storage. For example, a kilobyte contains 2^10 or 1,024 bytes. A
megabyte contains 1,024 × 1,024 or 1,048,576 bytes. Since bytes are so small, they are most often
used to measure specific data within a file, such as pixels or characters. Even the smallest files are
typically measured in kilobytes, while data storage limits are often measured in gigabytes or terabytes.

A word is the natural size with which the processor is handling data, also referred to as the
register size. The most common word sizes encountered today are 8, 16, 32 and 64 bits, but other sizes
are possible. For examples, there were a few 356 bit machines and 12 bit machines.

The word, by contrast, is biggest chunk of bits with which a processor can do processing (like
addition and subtraction) at a time. That definition is a bit fuzzy, as some processor might have
different word sizes for different tasks (integer vs. floating point processing, for example).

The word size refers to the number of bits processed by a computer’s CPU in one go (these days,
typically 32 bits or 64 bits). Data bus size, instruction size, address size are usually multiples of the
word size.

The word size is what the majority of operations work with.
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1.7 Basic Structure of Computer
All types of computers follow a same basic logical structure and perform the following five basic

operations for converting raw input data into information useful to their users.
Following diagram shows the basic structure of a computer:

1.8 Central Processing Unit (CPU)
The central processing unit (CPU) is the unit which performs most of the processing inside a

computer. To control instructions and data flow to and from other parts of the computer, the CPU
relies heavily on a chipset, which is a group of microchips located on the motherboard.

The CPU has two components:
1. Control Unit: It extracts instructions from memory and decodes and executes them.
2. Arithmetic Logic Unit (ALU): It handles arithmetic and logical operations.

To function properly, the CPU relies on the system clock, memory, secondary storage, and data
and address buses. This term is also known as a central processor, microprocessor or chip.

The CPU is the heart and brain of a
computer. It receives data input, executes
instructions and processes information. It
communicates with input/output (I/O) devices,
which send and receive data to and from the
CPU. Additionally, the CPU has an internal bus
for communication with the internal cache
memory, called the backside bus. The main bus
for data transfer to and from the CPU, memory,
chipset, and AGP socket is called the front-side
bus.

The CPU contains internal memory units, which are called registers. These registers contain data,
instructions, counters and addresses used in the ALU’s information processing. Some computers
utilize two or more processors. These consist of separate physical CPUs located side by side on the
same board or on separate boards. Each CPU has an independent interface, separate cache, and
individual paths to the system front-side bus. Multiple processors are ideal for intensive parallel tasks
requiring multitasking. Multicore CPUs are also common, in which a single chip contains multiple
CPUs.
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1.8.1 Factors Affecting Processing Speed
You may be wondering why your computer is slow at times and there are other times when it is

fast in processing. This could be caused by a number of factors. They include the speed of the CPU,
the space on the hard disk, the size of the RAM, the type of the graphics card, the speed of the hard
disk, if the computer is multitasking, the defragmenting files.

1. The speed of the CPU: The speed of the CPU is also known as the clock speed of the CPU.
The clock speed of the CPU is the frequency of which the processor executes instructions or
the frequency by which data is processed by the CPU. It is measured in millions of cycles
per second or megahertz (MHz). If the clock speed of the CPU is fast, then definitely the
performance of the computer will be affected positively. In other words, the computer will
carry out processing functions at a faster pace.

2. The size of the RAM (Random Access Memory): The RAM is referred to as the active
part of the computer. This is because the RAM has the capability of storing data that the
computer is currently using, because of the fact that it is fast to retrieve data stored in the
RAM. With the definition above, a large RAM size will mean a faster computer
performance and a smaller RAM size will result to slower computer performance.

3. The speed of the hard disk: The hard disk speed is defined as the rate at which material
and content can be read and written on it. The hard disk speed of different hard disks is not
consistent because they vary by manufacturer, drive type and the use of the hard disk. It,
therefore, means that the higher the speed of the hard disk, the faster the performance of the
computer and vice versa.

4. Hard disk space: The bigger the space on the hard disk will result to faster performance of
the computer, the smaller the space on the hard disk will result in a slower performance of
the computer. The hard disk is filled with data. This will use most of the memory leaving
less memory for the operations of the processor.

5. Multiple applications running on the computer: Multi-tasking tends to slow down the
performance of the computer because memory is used to support more than one application
compared to when one application has all the memory to itself. This means that the more
applications that are running the slower the computer will perform. Likewise, if less or one
application is running, the performance of the computer will be faster.

6. Type of graphic card: When it comes to quality of pictures and animations, graphic cards
are the main factors. So, if a machine processes many graphics and it has a weak graphic
card, it will perform slower. This means that the more powerful the graphic card is, the
faster the performance of the computer.

7. Defragmenting files: Files that are broken or it takes long to read them will mean that the
computer will have to defragment them first. This will slow down the performance of the
computer.

1.9 Computer Memory
Memory is major part of computers that categorize into several types. Memory is best storage

part to the computer users to save information, programs, etc. The computer memory offers several
kinds of storage media. Some of them can store data temporarily and some them can store
permanently. Memory consists of instructions and the data saved into computer through Central
Processing Unit (CPU).
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Memory is the best essential element of a computer because computer cannot perform simple
tasks. The performance of computer is mainly based on memory and CPU. Memory is internal storage
media of computer that has several names such as majorly categorized into two types, Main memory
and Secondary memory.

1. Primary Memory
Primary Memory is also called as volatile memory because the memory cannot store the data

permanently. Primary memory may select any part of memory when user wants to save the data in
memory but that may not be stored permanently on that location. It also has another name, i.e., RAM.

Random Access Memory (RAM)
The primary storage is referred to as random access memory (RAM) due to the random selection

of memory locations. It performs both read and write operations on memory. If power failures
happened in systems during memory access, then you will lose your data permanently. So, RAM is
volatile memory. RAM categorized into following types:

 DRAM
 SRAM
 DRDRAM

2. Secondary Memory
Secondary memory is external and permanent memory that is useful to store the external storage

media such as floppy disk, magnetic disks, magnetic tapes, cache devices, etc. Secondary memory
deals with the following types of components:

Read Only Memory (ROM)
ROM is permanent memory location that offers huge types of standards to save data. But it works

with read only operation. No data loss happens whenever power failure occurs during the ROM
memory work in computers.

ROM memory has several models which are as follows:
1. PROM: Programmable Read Only Memory (PROM) maintains large storage media but

cannot offer the erase features in ROM. This type of RO maintains PROM chips to write

COMPUTER MEMORY

SECONDARY
MEMORY

PRIMARY
MEMORY

DRAM PROM

EPROMSRAM

DRDRAM EEPROM
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data once and read many. The programs or instructions designed in PROM cannot be erased
by other programs.

2. EPROM: Erasable Programmable Read Only Memory is designed to recover the problems
of PROM and ROM. EPROM is a special type of memory that retains its contents until it is
exposed to ultraviolet light. The ultraviolet light clears its contents, making it possible to
reprogram the memory. To write to and erase an EPROM, you need a special device called
PROM programmer or PROM BURNER.
An EPROM differs from a PROM in that a PROM can be written to only once and cannot
be erased. EPROMs are used widely in personal computers because they enable the
manufacturer to change the contents of the PROM before the computer is actually shipped.
This means that bugs can be removed and new versions installed shortly before delivery.

3. EEPROM: Electrically Erasable Programmable Read Only Memory is similar to the
EPROM but it uses electrical beam to erase the data of ROM.

Cache Memory: Main memory less than the access time of CPU. So, the performance will
decrease through less access time. Speed mismatch will decrease through maintain cache memory.
Main memory can store huge amount of data but the cache memory is normally kept small and cost is
also low. All types of external media like magnetic disks, magnetic drives, etc. are stored in cache
memory to provide quick access tools to the users.

1.10 Ports and Connections
A port is a physical docking point using which an external device can be connected to the

computer. It can also be programmatic docking point through which information flows from a
program to the computer or over the Internet.

Characteristics of Port
A port has the following characteristics:
1. External devices are connected to a computer using cables and ports.
2. Ports are slots on the motherboard into which a cable of external device is plugged in.
3. Examples of external devices attached via ports are the mouse, keyboard, monitor,

microphone, speakers, etc.
Let us now discuss a few important types of ports.

Serial Port

 Used for external modems and older computer mouse
 Two versions: 9 pin and 25 pin model
 Data travels at 115 kilobits per second

Parallel Port

 Used for scanners and printers
 Also called printer port
 25 pin model
 IEEE 1284-compliant Centronics port
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PS/2 Port

 Used for old computer keyboard and mouse
 Also called mouse port
 Most of the old computers provide two PS/2 port, each for the mouse and keyboard
 IEEE 1284-compliant Centronics port

Universal Serial Bus (or USB) Port

 It can connect all kinds of external USB devices such as external hard disk, printer, scanner,
mouse, keyboard, etc.

 It was introduced in 1997.
 Most of the computers provide two USB ports as minimum.
 Data travels at 12 megabits per seconds.
 USB compliant devices can get power from a USB port.

VGA Port

 Connects monitor to a computer’s video card.
 It has 15 holes.
 Similar to the serial port connector. However, serial port connector has pins, VGA port has

holes.

Power Connector

 Three-pronged plug.
 Connects to the computer’s power cable that plugs into a power bar or wall socket.

Firewire Port

 Transfers large amount of data at very fast speed.
 Connects camcorders and video equipment to the computer.
 Data travels at 400 to 800 megabits per seconds.
 Invented by Apple.
 It has three variants: 4-pin firewire 400 connector, 6-pin firewire 400 connector, and 9-pin

firewire 800 connector.

Modem Port

 Connects a PC’s modem to the telephone network.

Ethernet Port

 Connects to a network and high speed Internet.
 Connects the network cable to a computer.
 This port resides on an Ethernet Card.
 Data travels at 10 megabits to 1000 megabits per seconds depending upon the network

bandwidth.
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Game Port

 Connect a joystick to a PC.
 Now replaced by USB.

Digital Video Interface (DVI) Port

 Connects flat panel LCD monitor to the computer’s high-end video graphic cards.
 Very popular among video card manufacturers.

Sockets

 Sockets connect the microphone and speakers to the sound card of the computer.

1.11 Input Devices
An input device is any hardware device that sends data to a computer, allowing you to interact

with and control it. The picture shows a SAITEK keyboard, which is an example of an input device.

The most commonly used or primary input
devices on a computer are the keyboard and the
mouse. However, there are dozens of other devices
that can also be used to input data into the
computer.

What an input device sends (inputs) to a
computer depends on the device. Additionally, all
input devices send data from the device over a
cable or wireless transmission to the computer.

For example, as you move a computer mouse, the data it sends to the computer is the X-Y axis
movements that the computer uses to display the mouse cursor on the screen.

Today, input devices are important because they are what allows you to interact with and add
new information to a computer. For example, if a computer had no input devices, it could run by itself
but there would be no way to change its settings, fix errors, or other various user interactions. Also, if
you want to add new information to the computer (e.g., text, command, document, picture, etc.), you
wouldn’t be able to do so without input device.

Some more examples of input devices are as follows:
1. Bar Code Reader
2. Biometrics
3. Digital Camera
4. Joystick
5. Light Gun, Pen
6. Magnetic Ink
7. Microphone
8. Optical Mark Reader (OMR)
9. Punch Card Reader

Saitek Computer Keyboard
Num Lock, Caps Lock, and Scroll Lock indicators

Function keys Control keys

Keyboard Wristpad Arrow keys Keypad
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10. Remote
11. Scanner

1.12 Output Devices
An output device is any device used to send data from a computer to another device or user. Most

computer data output that is meant for humans is in the form of audio or video. Thus, most output
devices used by humans are in these categories. Examples include monitors, printers, etc.

Output devices allow computers to communicate with users and with other devices. This can
include peripherals, which may be used for input/output (I/O) purposes like network interface cards
(NICs), modems, IR ports, RFID systems and wireless networking devices, as well as mechanical
output devices like solenoids, motors and other electromechanical devices.

Some of the most common output devices that people are familiar with include monitors, which
produce video output; speakers, which produce audio output; and printers, which produce text or
graphical output.

Some examples of input devices are as follows:
1. Projectors
2. Speakers
3. Headphones
4. Braille Embosser
5. Computer Output Microfilm (COM)
6. Plotter

1.13 Computers in a Network
Implementing a functional internetwork is no simple task. Many challenges must be faced,

especially in the areas of connectivity, reliability, network management and flexibility. Each area is
key in establishing an efficient and effective internetwork.

The challenge when connecting various systems is to support communication among disparate
technologies. Different sites, for example, may use different types of media operating at varying
speeds, or may even include different types of systems that need to communicate.

Because companies rely heavily on data communication, internetworks must provide a certain
level of reliability. This is an unpredictable world. So, many large internetworks include redundancy
to allow for communication even when problems occur.

Furthermore, network management must provide centralized support and troubleshooting
capabilities in an internetwork. Configuration, security, performance and other issues must be
adequately addressed for the internetwork to function smoothly. Security within an internetwork is
essential. Many people think of network security from the perspective of protecting the private
network from outside attacks. However, it is just as important to protect the network from internal
attacks, especially because most security breaches come from inside. Networks must also be secured
so that the internal network cannot be used as a tool to attack other external sites.

Early in the year 2000, many major websites were the victims of distributed denial-of-service
(DDOS) attacks. These attacks were possible because a great number of private networks currently
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connected with the Internet were not properly secured. These private networks were used as tools for
the attackers.

Because nothing in this world is stagnant, internet works must be flexible enough to change with
new demands.

Networking Basics
In the world of computers, networking is the

practice of linking two or more computing devices
together for the purpose of sharing data. Networks are
built with a mix of computer hardware and computer
software.

This is the inter- or intra-exchange of services or
information between different individuals, groups,
companies, or institutions.

Network Design
Computer networks also differ in their design. The two types of high-level network design are

called client server and peer-to-peer. Client-server networks feature centralized server computers that
store e-mail, web pages, files and or applications. On a peer-to-peer network, conversely, all
computers tend to support the same functions. Client-server networks are much more common in
business and peer-to-peer networks are much more common in homes.

A network topology represents its layout or structure from the point of view of data flow. In so-
called “bus” networks, for example, all of the computers share and communicate across one common
conduit, whereas in a “star” network, all data flows through one centralized device. Common types of
network typologies include bus, ring and mesh.

Network Protocols
In networking, the communication language used by computer devices is called the protocol. Yet

another way to classify computer networks is by the set of protocols they support. Networks offer
multiple protocols to support specific applications. Popular protocols include TCP/IP, the most
common protocol found on the Internet and in home networks.

Uses of Network
1. Share Knowledge: Simply stated, a network connects all of your computer equipment

together so that they all can talk to each other. Sharing resources means, for example, that you
eliminate sneakernet.

Sneakernet (\sne-ker-net\) – n: a human communications network that forces people to repeatedly
get up from their chairs and hand floppy disks (loaded with information and easily misplaced) to
waiting co-workers (who are, no doubt, passing the time shooting rubber bands at the water cooler).
Sneakernet consumes valuable time and money (not to mention wear and tear on the office carpet).

In all seriousness, sharing resources means increased productivity for your staff and leveraging
the investment in equipment you already have.
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2. Share Information: Networks allow everyone in your office to send e-mail, share data and
programs and exchange documents without leaving their PC. This eliminates transferring files on
floppies, and reduces costs of postage and overnight delivery fees.

3. Share Equipment: Peripherals such as printers, modems and backup storage devices can be
connected and utilized by everyone in the office. Instead of buying a new printer, everyone can share
the current printer.

4. Share Accessibility: When traveling or working at home, you and your colleagues can connect
to the office network to exchange messages and files. The wealth of your company’s information is
available to you wherever you are.

5. Share Internet Access: Your network can share a single Internet connection, meaning every
person in your office can simultaneously: send and receive e-mail, browse the web, and download files.
With a shared Internet connection, you eliminate the cost of individual dial-up accounts.

Types of Network
Networks can be designed to suit organizations of all sizes, from a single location with as few as

two PCs, to the largest international corporation linking thousands of workstations.

Local Area Network
Over short distances, for instance, within a small

geographic area such as a building, you can create a Local
Area Network, which is called a LAN. It is called a local
area network because we are connecting PCs in just one
local location, e.g., an office building. Every computer
connected to the LAN is said to be “on” the network. A
LAN is made up of “nodes” (admittedly a rather odd term
for an electronic device) on the network such as a
computer, printer or a fax machine. (A node is any PC or
peripheral that connects to the network.)

When you connect these nodes together, you have a network. For small businesses, a LAN is
what you need to connect your PCs.

If two LAN’s are built around the same communication rules, then they can be connected with
one of three devices:

1. HUB: A common connection point for devices in a network. Hubs are commonly used to
connect segments of a LAN. A hub contains multiple ports. When a packet arrives at one port, it is
copied to the other ports so that all segments of the LAN can see all packets.

A passive hub serves simply as a conduit for the data, enabling it to go from one device (or
segment) to another. So-called intelligent hubs include additional features that enables an
administrator to monitor the traffic passing through the hub and to configure each port in the hub.
Intelligent hubs are also called manageable hubs.

A third type of hub, called a switching hub, actually reads the destination address of each packet
and then forwards the packet to the correct port.

2. BRIDGE: In telecommunication networks, a bridge is a product that connects a local area
network (LAN) to another local area network that uses the same protocol (e.g., Ethernet or Token
Ring). You can envision a bridge as being a device that decides whether a message from you to


	front.pdf (p.1)
	Title Page.pdf (p.2-19)
	Ch. 1_ Introduction to Talent Management .pdf (p.20-54)

