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INTRODUCTION TO COMPUTER SCIENCE
Computers are used just about everywhere in our modern day society:
 Communications: internet, e-mail, cell phones
 Word Processing: typing/printing documents
 Business Applications: accounting, spreadsheets
 Entertainment: games, multimedia applications
 Database Management: police records, stock market
 Engineering Applications: scientific analysis, simulations
 Manufacturing: CAD/CAM, robotics, assembly
 Government and Institution
 Many more ...
ASSIGNMENT 1: Highlight 50 core areas computer application can be used in our society
to solve user‟s problem.
Definitions
 A computer is a programmable machine that receives input, stores and manipulates
data, and provides output in a useful format. (Wikipedia)
 A general-purpose machine that processes data according to a set of instructions that
are stored internally either temporarily or permanently.

The computer and all

equipment attached to it are called hardware. The instructions that tell it what to do
are called "software." A set of instructions that perform a particular task is called a
"program" or "software program."(CDE)
 An electronic device which is capable of receiving information (data) in a particular
form and of performing a sequence of operations in accordance with a predetermined
but variable set of procedural instructions (program) to produce a result in the form of
information or signals (Dictionary).
 An electronic machine that is used for storing, organizing, and finding words, numbers,
and pictures, for doing calculations, and for controlling other machines (Camb Dict)

 one that computes; specifically :a programmable usually electronic device that can store,
retrieve, and process data(Merriam-webster)

 A programmable electronic device designed to accept data, perform prescribed mathematical
and logical operations at high speed, and display the results of these operations.
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 In basic terms, a computer is an electronic device that processes data, converting it
into information that is useful to people.
Picking the common features as highlighted in the definitions, we can agree that:
Computer: is any electronic device that is capable of accepting data, processing it, and
producing the desired output (Information) for immediate use or storing it for later use. It is
an automatic electronic machine for performing calculations or controlling operations that are
expressible in numerical or logical terms.
A computer is a tool and partner in every sphere of human life and activities bringing many
changes in various industries, government, education, medicine, scientific research, law,
social service and even arts like music, movies and paintings. There is no limitation to areas
of application of computer to human activities so long as it can be imagined. Computers are
confined only by the limitation on creativity and imagination of the computer scientist. It can
process millions of instructions in few seconds and at the same time with a very high level
accuracy and precision.
Data
(1) Technically, they are raw facts and figures, such as customer details, orders, payments,
etc which are processed into information, such as balance due and quantity on hand.
However, in common usage, the terms data and information are used synonymously.
A common misconception is that software is also data. Software is executed, or run, by the
computer. Data is "processed." Software is "run."
(2) Any form of information whether in paper or electronic form. In electronic form, data
refers to files and databases, text documents, images and digitally encoded voice and video.
(3) The plural form of datum.
The basic unit of computer storage is the bit. A bit can contain one of two values, 0 and 1. All
other storage in a computer is based on collections of bits. Given enough bits, it is amazing
how many things a computer can represent: numbers, letters, images, movies, sounds,
documents, and programs, to name a few. A byte is 8 bits, and on most computers it is the
smallest convenient chunk of storage. For example, most computers don‟t have an instruction
to move a bit but do have one to move a byte. A less common term is word, which is a given
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computer architecture‟s native unit of data. A word is made up of one or more bytes. For
example, a computer that has 64-bit registers and 64-bit memory addressing typically has 64bit (8-byte) words. A computer executes many operations in its native word size rather than a
byte at a time.
Computer storage, along with most computer throughput, is generally measured and
manipulated in bytes and collections of bytes. A kilobyte, or KB, is 1,024 bytes; a megabyte,
or MB, is 1,0242 bytes; a gigabyte, or GB, is 1,0243 bytes; a terabyte, or TB, is 1,0244 bytes;
and a petabyte, or PB, is 1,0245 bytes. Computer manufacturers often round off these
numbers and say that a megabyte is 1million bytes and a gigabyte is 1billion bytes.
Networking measurements are an exception to this general rule; they are given in bits
(because networks move data a bit at a time).
Data/Input Device: A computer data is raw information to be processed or stored by a
computer system. This raw information may be in the form of:


Text documents (alphanumeric): The use of alphabetic letters mixed with numbers
and special characters as in name, address, city and state. The lecture note you are
reading was prepared with alphanumeric data as input. Keyboard is the input device
used to transmit alphanumeric data into the computer system for processing.



Images (visual): refers to picture elements that form part of the document being
processed. Scanner is the input device used to transmit image data to the computer
system for processing.



Audio clips (audio): …. Microphone is the input device used to communicate audio
data to the computer system for processing.



Video (audiovisual): DVD/USB is the input device used to communicate audiovisual
data to the computer system for processing.

Computer data may be processed by the computer's CPU and is stored in files and folders on
the computer's hard disk
Information/Output Device: Information is the summarization of data. Technically, data
are raw facts and figures that are processed into information, such as summaries and totals.
But since information can also be the raw data for the next job or person, the two terms
cannot be precisely defined, and both are used interchangeably.
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The processed data can be in the form of:


Audio/visual(Speaker/monitor)



Visual(printer/monitor)



Softcopy(flash/disc/bluetooth)

Computer System: a typical computer integrates different components that function
uniquely to complete the common task of producing an output. These components are
peripheral devices that synergises with the system unit to produce the desired output.
Computer science: the study of information processes. A process is sequence of steps. Each
step changes the state of the world in some small way, and the result of all the steps produces
some goal state. For example, baking a cake, mailing a letter, and planting a tree are all
processes. Because they involve physical things like sugar and dirt, however, they are not
pure information processes. Computer science focuses on processes that involve abstract
information rather than physical things.
The boundaries between the physical world and pure information processes, however, are
often fuzzy (vague, unclear). Real computers operate in the physical world: they obtain input
through physical means (e.g., a user pressing a key on a keyboard that produces an electrical
impulse), and produce physical outputs (e.g., an image displayed on a screen). By focusing
on abstract information, instead of the physical ways of representing and manipulating
information, we simplify computation to its essence for better understanding and reasoning as
a computer scientist.
A procedure is a description of a process. A simple process can be described just by listing
the steps. The list of steps is the procedure; the act of following them is the process. A
procedure that can be followed without any thought is called a mechanical procedure. An
algorithm is a mechanical procedure that is guaranteed to eventually finish.
For example, here is a procedure for posting a letter:
1. Get a biro and a paper.
2. Write the letter.
3. Get an envelope.
4. Put the letter in the envelope and seal it.
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5. Goto Post office.
6. Stamp the envelope.
7. Drop the envelope in the appropriate box address.
8. Return home.
Describing processes by just listing steps like this has many limitations. First, natural
languages are very imprecise and ambiguous. Following the steps correctly requires knowing
lots of unstated assumptions. For example, step two assumes the operator understands the
different types of letter and the right one to write, and can infer that this use of “write” refers
to either formal or informal letter as appropriate since the end goal of this process is to post
the letter appropriately. Other steps assume the writer understands what an envelope and a
stamp is. One could, of course, add lots more details to our procedure and make the language
more precise than this. Even when a lot of effort is put into writing precisely and clearly,
however, natural languages such as English are inherently ambiguous. Another problem with
this way of describing a procedure is that the size of the description is proportional to the
number of steps in the process. This is fine for simple processes that can be executed by
humans in a reasonable amount of time, but the processes we want to execute on computers
involve trillions of steps. This means we need more efficient ways to describe them than just
listing each step one-by-one.
To program computers, we need tools that allow us to describe processes precisely and
concisely. Since the procedures are carried out by a machine, every step needs to be
described; we cannot rely on the operator having “common sense” (for example, to know
how to seal the letter without explaining the how). Instead, we need mechanical procedures
that can be followed without any thinking.
A computer is a machine that can:
1. Accept input. Input could be entered by a human typing at a keyboard, received over a
network, or provided automatically by sensors attached to the computer.
2. Execute a mechanical procedure, that is, a procedure where each step can be executed
without any thought.
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3. Produce output. Output could be data displayed to a human, but it could also be anything
that affects the world outside the computer such as electrical signals that control how a device
operates.
Computers exist in a wide range of forms, and thousands of computers are hidden in devices
we use everyday but don‟t think of as computers such as cars, phones, TVs, microwave
ovens, and access cards. Our primary focus is on universal computers, which are computers
that can perform all possible mechanical computations on discrete inputs except for practical
limits on space and time.
HISTORY OF COMPUTER
Humans have always needed to perform arithmetic like counting and adding. During the prehistoric period, they counted either on their fingers or by scratching marks on the bones and
then with the help of stone, pebble and beads. The early civilization had witnessed men
develop number systems to keep track of the businesses, astronomical cycles, etc. The word
„computing‟ means „an act of calculating‟. After the invention of the manual calculating
tools, the concept of using „electronic gadgets‟ for computations were introduced which gave
birth to the computers. The evolution of computers has passed through a number of stages
before reaching the present state of development. During the early development period,
certain machines had been developed; their brief history is given below.
2500 BC – The Abacus

Abacus is the first known calculating machine used for counting. It is made of beads strung
on cords and is used for simple arithmetic calculations. The cords correspond to positions of
decimal digits. The beads represent digits. Numbers are represented by beads close to the
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crossbar. Abacus was mainly used for addition and subtraction and later for division and
multiplication.
1614 AD – Napier’s Bones

The Napier‟s Bones was invented by John Napier, a Scottish mathematician as an aid to
multiplication. A set of bones consisted of nine rods, one for each digit 1 through 9 and a
constant rod for the digit „0‟. A rod is similar to one column of a multiplication table.
Napier's bones, also called Napier's rods, are numbered rods which can be used to perform
multiplication of any number by a number 2-9. By placing "bones" corresponding to the
multiplier on the left side and the bones corresponding to the digits of the multiplicand next
to it to the right, and product can be read off simply by adding pairs of numbers (with
appropriate carries as needed) in the row determined by the multiplier. This process was
published by Napier in 1617 an a book titled Rabdologia, so the process is also called
rabdology.
There are ten bones corresponding to the digits 0-9, and a special eleventh bone that is used
the represent the multiplier. The multiplier bone is simply a list of the digits 1-9 arranged
vertically downward. The remainder of the bones each have a digit written in the top square,
with the multiplication table for that digits written downward, with the digits split by a
diagonal line going from the lower left to the upper right. In practice, multiple sets of bones
were needed for multiplication of numbers containing repeated digits
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To multiply two numbers, arrange the bones as described above. The above illustration shows
this process for

. The computation proceeds from right to left, starting with the

rightmost bone in the row determined by the multiplier. In this case, the last digit in the 7s
row of the 6-bone is 2, so write down 2. Now add the two adjacent numbers in the same row
to the left (i.e., the ones in the parallelogram) to obtain
we now have 72. The next sum is
the 1. Proceeding to the next digit, it is
4 to obtain

, so write down the 2 two obtain 272 and carry
(because of the carry), so write down the

and carry the 1. The leftmost digit is then

final answer

, which is the next digit, so

(from the carry), giving the

.

While Napier's bones require manual accounting for carries, an ingenious extension known as
Genaille rods allows products to simply be read off directly, without the need for carries or
even addition of pairs of adjacent digits.
1633 AD – The Slide Rule

The Slide Rule was invented by William Oughtred. It is based on the principle that actual
distance from the starting point of the rule is directly proportional to the logarithm of the
numbers printed on the rule. The slide rule is embodied by the two sets of scales that are
joined together, with a marginal space between them. The suitable alliance of two scales
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enabled the slide rule to perform multiplication and division by a method of addition and
subtraction.
1642 AD – The Rotating Wheel Calculator

The Rotating Wheel Calculator was developed by a French philosopher, Blaise Pascal, using
simple components such as gears and levers. This is a predecessor to today‟s electronic
calculator. He was inspired by the computation work of his father‟s job and devised the
model. He was only 19 years old, when he devised this model.
1822 AD – The Difference Engine

The Difference Engine was built by Charles Babbage, British mathematician and engineer
which mechanically calculated mathematical tables. Babbage is called the father of today‟s
computer.
When Charles Babbage invented a massive calculating machine in 1849, he probably didn't
count on the 150 years it would take to actually get the thing built. Babbage's Difference
Engine No. 2 was a precursor of modern computers, capable of performing complex
mathematical calculations with 31 digits of precision, all using Victorian-era rods, gears,
levers and linkages.
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But Babbage never completed it. It took engineers and curators at London's Science Museum
almost six years of work to bring Babbage's 20 pages of blueprints to life in 1991.
1890 AD - Hollerith Tabulating Machine

A tabulating machine using punched cards was designed by Herman Hollerith and was called
the Hollerith Tabulating Machine. This electronic machine is able to read the information on
the punched cards and process it electronically.
During the 1880s the engineer Herman Hollerith devised a set of machines for compiling data
from the United States Census. Hollerith's tabulating system included a punch for entering
data about each person onto a blank card, a tabulator for reading the cards and summing up
information, and a sorting box for sorting the cards for further analysis. The tabulator is
shown at the center in the photograph.
Hollerith's tabulating system won a gold medal at the 1889 World's Fair in Paris, and was
used successfully the next year to count the results of the 1890 Census. His inventions formed
the starting point of a company that would become IBM.
GENERATION OF COMPUTERS
The evolution of electronic computers over a period of time can be traced effectively by
dividing this period into various generations. Each generation is characterized by a major
technological development that fundamentally changed the way computers operated. These
helped to develop smaller, cheaper, powerful, efficient and reliable devices. Now you could
read about each generation and the developments that led to the current devices that we use
today.
First Generation - 1940-1956: Vacuum Tubes
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The first generation of computers used vacuum tubes for circuitry and magnetic drums for
memory. They were large in size, occupied a lot of space and produced enormous heat. They
were very expensive to operate and consumed large amount of electricity. Sometimes the heat
generated caused the computer to malfunction. First generation computers operated only on
machine language. Input was based on punched cards and paper tape, and output was
displayed on printouts. First generation computers could solve only one problem at a time.

The Universal Automatic Computer (UNIVAC) and the Electronic Numerical Integrator And
Calculator (ENIAC) are classic examples of first-generation computing devices.
Software: first generation of programming language (1GL) is machine language. Machine
language is a set of instructions and data that a computer's central processing unit can execute
directly. Machine language statements are written in binary code, and each statement
corresponds to one machine action.
Second Generation - 1956-1963: Transistors
The second generation of computers witnessed the vacuum tubes being replaced by
transistors. The transistor was far superior to the vacuum tube, allowing computers to become
smaller, faster, cheaper, energy-efficient and more reliable than their first-generation
counterparts. The transistors also generated considerable heat that sometimes caused the
computer to malfunction. But it was a vast improvement over the vacuum tube. Secondgeneration computers used punched cards for input and printouts for output.

12

Software: (2GL) is assembly language. Assembly language is the human-readable notation
for the machine language used to control specific computer operations. An assembly
language programmer writes instructions using symbolic instruction codes that are
meaningful abbreviations or mnemonics. An assembler is a program that translates assembly
language into machine language. Second-generation computers moved from the use of
machine language to assembly languages, which allowed programmers to specify instructions
in words. High-level programming languages were also being developed at this time, such as
early versions of COBOL (common business-oriented language) and FORTRAN. The
computers stored their instructions in their memory, which moved from a magnetic drum to
magnetic core technology.
Third Generation - 1964-1971 : Integrated Circuits
The development of the integrated circuit left its mark in the third generation of computers.
Transistors were made smaller in size and placed on silicon chips, which dramatically
increased the speed and efficiency of computers.

In this generation, keyboards and monitors were used instead of punched cards and printouts.
The computers were interfaced with an operating system which allowed solving many
problems at a time.
Software: The third generation of programming language (3GL) or procedural language uses
a series of English-like words that are closer to human language, to write instructions.
High-level programming languages make complex programming simpler and easier to read,
write and maintain. Programs written in a high-level programming language must be
translated into machine language by a compiler or interpreter. PASCAL, FORTRAN,
BASIC, COBOL, C and C++ are examples of third generation programming languages.
Fourth Generation - 1971-Present: Microprocessors
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The microprocessor brought forth the fourth generation of computers, as thousands of
integrated circuits were built onto a single silicon chip.
As these small computers became more powerful, they could be linked together to form
networks, which eventually led to the development of the Internet.

The microprocessor brought the fourth generation of computers, as thousands of integrated
circuits were built onto a single silicon chip. What in the first generation filled an entire room
could now fit in the palm of the hand. The Intel 4004 chip, developed in 1971, located all the
components of the computer - from the central processing unit and memory to input/output
controls - on a single chip. In 1981 IBM introduced its first computer for the home user, and
in 1984 Apple introduced the Macintosh. Microprocessors also moved out of the realm of
desktop computers and into many areas of life as more and more everyday products began to
use microprocessors.
As these small computers became more powerful, they could be linked together to form
networks, which eventually led to the development of the Internet. Fourth generation
computers also saw the development of GUIs, the mouse and handheld devices.
Software: The fourth generation programming language (4GL) or non-procedural language,
often abbreviated as 4GL, enables users to access data in a database. A very high-level
programming language is often referred to as goal-oriented programming language because it
is usually limited to a very specific application and it might use syntax that is never used in
other programming languages. SQL, NOMAD and FOCUS are examples of fourth generation
programming languages.
Fifth Generation - Present and Beyond: Artificial Intelligence
Fifth generation computing devices, based on artificial intelligence, are still in their
developmental stage. Fifth generation computers will come close to bridging the gap between
computing and thinking. Applications that have been developed so far in this generation are:
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i.

Voice recognition that is being used today.

ii.

Parallel processing and superconductors which is helping to make artificial

intelligence a reality.
iii.

Quantum computation, molecular and nanotechnology will radically change the face

of computers in years to come.
The goal of fifth-generation computing is to develop devices that respond to natural language
input and are capable of learning and self-organization.
Retrieve
Software: The fifth generation programming language or visual programming language, is
also known as natural language. Provides a visual or graphical interface called a visual
programming environment for creating source codes. 5GL allows people to interact with
computers without needing any specialised knowledge. People can talk to computers and the
voice recognition systems can convert spoken sounds into written words. Prolog and Mercury
are the best known fifth-generation languages.
TYPES OF COMPUTER
Classification of the electronic computers may be based on either their principles of operation
(kind of data processed) or their configuration (size, speed of computation, and storage
capacity).
Classification based on Principles of Operation
Based on the principles of operation, computers are classified into three types, analog
computers, digital computers and hybrid computers.

Analog Computers
Analog Computer is a computing device that works on continuous range of values. The
analog computers give approximate results since they deal with quantities that vary
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continuously. It generally deals with physical variables such as voltage, pressure,
temperature, speed, etc.
Digital Computers
On the other hand a digital computer operates on discrete value (digital data) such as
numbers. It uses binary number system in which there are only two digits 0 or 1 called a bit.
The digital computer is designed using digital circuits in which there are two levels for an
input or output signal. These two levels are known as logic 0 and logic 1, their results are
more accurate and at a faster rate.
Since many complex problems in engineering and technology are solved by the application of
numerical methods, the electronic digital computer is very well suitable for solving such
problems. Hence digital computers have an increasing use in the field of design, research and
data processing.
Digital computers are made for both general purpose and special purpose. Special purpose
computer is one that is built for a specific application. General purpose computers are used
for any type of applications. It can store different programs and do the jobs as per the
instructions specified on those programs. Most of the computers that we see fall in this
category.
Hybrid Computers
A hybrid computing system‟s feature is a combination of desirable features of analog and
digital computers. They are mostly used for automatic operation of complicated physical
processes and machines. Now-a-days analog-to-digital and digital-to-analog converters are
used for transforming the data into suitable form for either type of computation.
For example, in hospital‟s automated intensive care unit, analog devices might measure the
patient‟s temperature, blood pressure and other vital signs. These measurements which are in
analog might then be converted into numbers and supplied to digital components in the
system which will be used to monitor the patient‟s vital sign, if any abnormal readings are
detected, a send signal can be sent to the output. Hybrid computers are mainly used for
specialized tasks.
Classification of Computers based on Configuration
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Based on performance, size, cost and capacity, the digital computers are classified into four
different types: Super computers, Mainframe computers, Mini computers and Micro
computers.

Super Computers
The most powerful of all computers but at the same time, the most expensive among
computer systems. Super computers process billions of instructions per second. In other
words, super computers are the computers normally used to solve intensive numerical
computations. Examples of such applications are stock analysis, special effects for movies,
weather forecasting and even sophisticated artworks. E.g
1. JAGUAR, Oak Ridge National Laboratory located at the Department of Energy‟s

Oak Ridge Leadership Computing Facility in Tennessee(is a state located in the
south-eastern region of the United State). The upgrade of Jaguar‟s Cray XT5 from
four-core to six-core processors, funded with $19.9 million under the Recovery Act,
will enable scientific simulations for exploring solutions to climate change and the
development of new energy technologies. Jaguar now uses 37,376 six-core AMD
Istanbul processors.
2. NEBULAE, China

Nebulae, which is located at the newly build National Supercomputing Centre in
Shenzhen, China
3. ROADRUNNER, Los Alamos National Laboratory is a United States Department

of Energy national laboratory initially organized during World War II for the design
of nuclear weapons as part of the Manhattan Project
4. KRAKEN, National Institute for Computational Sciences Kraken, another

upgraded Cray XT5 system at the National Institute for Computational Sciences
(NICS), claimed the No. 3 position with a performance of 832 teraflops. Kraken is
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used to enhance the efficiency of biofuels, develop more effective climate and
weather modeling, and analyze disorders that throw the heart out of rhythm. The
NICS is a partnership between the University of Tennessee and Oak Ridge National
Lab.
5. JUGENE, Juelich Supercomputing Centre, Germany The Jugene supercomputer

is housed at the Juelich Supercomputing Centre built on IBM BlueGene/p technology.
With its 72,000 processors, Jugene is used for very compute-intensive simulations in
materials science, environmental research and particle physics. See Pingdom for
additional photos and data on Jugene.
6. the beast in Belgium.

Mainframe Computers

Mainframe computers are capable of processing data at very high speeds – hundreds of
million instructions per second. They are large in size. These systems are also expensive.
They are used to process large amount of data quickly. Some of the obvious customers are
banks, airlines and railway reservation systems, aerospace companies doing complex aircraft
design, etc.
Mini Computers
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The mini computers were developed with the objective of bringing out low cost computers.
They are lower in comparison to mainframe computers, in terms of size, speed and storage
capacity. Some of the hardware features available in mainframes were not included in the
mini computer hardware in order to reduce the cost. Some features which were handled by
hardware in mainframe computers were done by software in mini computers. Hence the
performance of mini computer is less than that of the mainframe. However, the mini
computer market has diminished somewhat as buyers have moved towards less expensive but
increasingly powerful personal computers.
Micro Computers

The invention of microprocessor (single chip CPU) gave birth to the micro computers. They
are several times cheaper than mini computers.
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The micro computers are further classified into workstation, personal computers, laptop
computers notebook computers, palmtop computers etc.
Although the equipment may vary from the simplest computer to the most powerful, the
major functional units of the computer system remain the same: input, processing, storage
and output.
Workstations
Workstations are also desktop machines mainly used for intensive graphical applications.
They have more processor speed than that of personal computers.

Workstations use sophisticated display screens featuring high-resolution colour graphics.
Workstations are used for executing numeric and graphic intensive applications such as
Computer Aided Design (CAD), simulation of complex systems and visualizing the results of
simulation.
Personal Computers
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Today the personal computers are the most popular computer systems simply called PCs.
These desktop computers are also known as home computers. They are usually easier to use
and more affordable than workstations. They are self-contained desktop computers intended
for an individual user. Most often used for word processing and small database applications.
Laptop Computers

Laptop computers are portable computers that fit in a briefcase. Laptop computers, also have
smaller size called notebook computers that are wonderfully portable with all the
functionality of a computer system. They are popular with travellers who need a computer
that can go with them.
Palm PCs: Getting smaller and still sophisticated are pocket size and even pen-sized
computers
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Pen-based computers use a pen like stylus and accept handwritten input directly on a screen.
Pen-based computers are also called Personal Digital Assistants (PDA). Special engineering
and hardware design techniques are adopted to make the portable, smaller and light weight
computers.
COMPONENTS OF COMPUTER SYSTEMS
Computer system can be divided into two major wares: the hardware and the software.

In regards to today‟s computers, the mechanical (Machine) part of the computer is called the
hardware which is made up of the input/output devices and the CPU, while the
“programmable” part is called the software. Software itself can be broken down into 3 main
categories:
1. System Software: is designed to operate the computer‟s hardware and to provide and
maintain a platform for running applications. (e.g., Windows, MacOS, Linux, Unix, etc..)
2. Middleware: is a set of services that allows multiple processes running on one or more
machines to interact.
3. Application Software: is designed to help the user perform one or more related specific
tasks. Depending on the work for which it was designed, an application can manipulate
text, numbers, graphics, or a combination of these elements. (e.g., office suites, web
browsers, video games, media players, etc…)
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HARDWARE COMPONENTS
The hardware component of a computer system refers to the parts of the computer we can
see, feel, and touch. It is the collection of physical parts of a computer system. Based on the
functionalities of the computer, the hardware components can be classified into four main
units, namely
 Input devices
 Output devices
 Central Processing Unit
 Memory Unit
These units are interconnected by tiny (minute) electrical wires to permit communication
between them. This allows the computer to function as a system. The block diagram is shown
below.

For typical desktop computers, the processor, main memory, secondary memory, power
supply, and supporting hardware are housed in a metal case often referred to as the CPU.
Many of the components are connected to the main circuit board of the computer, called
the motherboard. The power supply supplies power for most of the components. Various
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input devices (such as the keyboard) and output devices (such as the monitor) are attached
through connectors at the rear of the case.
 INPUT DEVICES (Peripheral): The input devices are computer components that
enable transfusion of human readable data into computer understandable one for
processing. They serve as a medium through which data are transmitted into the system.
They aid human-to-computer interaction i.e. they enable the user to interact with the
computer. In modern computers keyboard, mouse, light pen, touch screen etc, are some
of the input devices.
 OUTPUT (Peripheral): The output devices are computer components that enable
translation of the processed data into human understandable language. They serve as a
medium through which processed data are being translated into the human understandable
form for the user‟s consumption. They aid computer-to-human interaction i.e they enable
computer system to interact with the user. These devices take machine coded output
results from the processor and convert them into a form that can be used by human
beings. In modern computers, monitors (display screens) and printers are the commonly
used output devices
 CPU (Main): The Central Processing Unit CPU of a computer is the brain of any
computer system. It is just like the human brain that takes all major decisions, makes all
sorts of calculations and directs different parts of the computer function by activating and
controlling the operation. It consists of arithmetic and logic units, control unit and
internal memory (registers). The control unit of the CPU co-ordinates the action of the
entire system. Programs (software) provide the CPU, a set of instruction to follow and
perform a specific task. Between any two components of the computer system, there is a
pathway called a bus which allows for the data transfer between them. Control unit
controls all the hardware operations, ie, those of input units, output units, memory unit
and the processor. The arithmetic and logic units in computers are capable of
performing addition, subtraction, division and multiplication as well as some logical
operations. The instructions and data are stored in the main memory so that the
processor can directly fetch and execute them.
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 Memory Unit: this unit stores the data and programs that enable computer to function
effectively and efficiently. The memory unit is divided into two which are the main
(primary) memory and the auxiliary (secondary) storage memory.

1. PRIMARY MEMORY
In the main memory, the computer stores the program and data that are currently being used.
In other words since computers use the stored program concept, it is necessary to store the
program and data in the main memory before processing. The main memory holds data and
program only temporarily.
Primary memory is divided into Random Access Memory (RAM) and Read Only Memory
(ROM).
Random Access Memory (RAM)
Random Access Memory is a temporal storage unit that holds current instructions being
processed by the computer system (CPU). They are volatile in nature and does not retain
information after the system is powered down.
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Read Only Memory (ROM)
Read-only memory (ROM) chips are located on the motherboard and other circuit boards.
ROM chips contain instructions that can be directly accessed by a CPU; these instructions are
written when they are being manufactured. Basic instructions for operation, such as booting
the computer and loading the operating system, are stored in ROM. These chips retain their
contents even when the computer is powered down, their contents cannot be erased or
changed by normal means.
CATEGORIES OF ROM


Mask ROM – It is also known as MROM. It is a static ROM which comes
programmed into an integrated circuit by its manufacturer. The software mask is
burned into the chip and that is why it is termed as Mask ROM. Network operating
systems and server operating systems make use of this type of Mask ROM chips.



PROM –It stands for Programmable Read Only Memory. It was first developed in
70s by Texas Instruments. It is made as a blank memory. A PROM programmer or
PROM burner is required in order to write data onto a PROM chip. The data stored in
it cannot be modified and therefore it is also known as one time programmable
device.




EPROM – It stands for Erasable Programmable ROM. It is different from PROM as
unlike PROM the program can be written on it more than once. This comes as the
solution to the problem faced by PROM. The bits of memory come back to 1, when
ultra violet rays of some specific wavelength falls into its chip‟s glass panel. The
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fuses are reconstituted and thus new things can be written on the memory.







EEPROM- It stands for Electrically Erasable Read Only Memory. These are also
erasable like EPROM, but the same work of erasing is performed with electric
current. Thus, it provides the ease of erasing it even if the memory is positioned in the
computer. It stores computer system‟s BIOS. Unlike EPROM, the entire chip does not
have to be erased for changing some portion of it. Thus, it even gets rid of some
biggest challenges faced by using EPROMs.

FLASH ROM– It is an updated version of EEPROM. In EEPROM, it is not possible
to alter many memory locations at the same time. However, Flash memory provides
this advantage over the EEPROM by enabling this feature of altering many locations
simultaneously. It was invented by Toshiba and got its name from it capability of
deleting a block of data in a flash.

The CPU can read and write to RAM but can only read from the ROM but not write into
ROM.
2. SECONDARY MEMORY
There is a need for storage devices to provide backup storage called secondary storage
devices or auxiliary memory devices. Secondary storage devices can hold more storage than
main memory and is much less expensive. Example of secondary memory devices are: Hard
disk, floppy disks, CD ROMs etc.
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The Interconnectivity of a Computer System

The Processing Mechanism(Flow of Instruction)
The CPU is similar to a calculator, but much more powerful. The main function of the CPU is
to perform arithmetic and logical operations on data taken from main memory. The CPU is
controlled by a list of software instructions. 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
(i) input the value of a
(ii) input the value of b
(iii) 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.
Arithmetic Operations
Arithmetic operations include addition, subtraction, multiplication, and division. While
performing these operations, the ALU makes use of the registers. Data to be arithmetically
manipulated are copied from main memory and placed in registers for processing.
Upon completion of the arithmetic operation, the result can be transferred from the register to
the main memory. In addition to registers, the arithmetic unit uses one or more adders that
actually perform arithmetic operations on the binary digits. The arithmetic operation in
adding two numbers can be demonstrated through following steps:
Step 1: The numbers (5 and 8) to be added up are put into two separate memory locations.
Step 2: The control unit fetches the two numbers from their memory locations into the data
registers.
Step 3: The arithmetic unit looking at the operator (+) uses the accumulator and adds the two
numbers.
Step 4: The ALU stores the result (13) in memory buffer register.
Step 5: Then the control unit stores the result into a user desired memory location, say „sum‟.
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SOFTWARE COMPONENTS
Software components of a computer system refer to all the programs that enable a computer
system to effectively carry out the task of processing data. They include data and the
computer programs. The computer software is classified into three which are the system
software, the middleware, and the application software.
1. System software: a type of computer program that is designed to run a computer's
hardware and application programs. Modern computers are complex machines involving
many different parts, to keep it running well you will need system software that will handle
the smooth running of all the components of the computer as well as providing general
functionality for other programs to use, tools to speed up the computer, tools to develop new
software and programs to keep you safe from attacks.
If we think of the computer system as a layered model, the system software is the interface
between the hardware and user application software. The operating system (OS) is the bestknown example of system software. The OS manages all the other programs in a computer.
Software designed to operate the computer hardware and to provide a platform for running
application software
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Other examples of system software and what each does:


The BIOS (basic input/output system) gets the computer system started after you turn it
on and manages the data flow between the operating system and attached devices such as
the hard disk, video adapter, keyboard, mouse, and printer.



The boot program loads the operating system into the computer's main memory or
random access memory (RAM).



An assembler takes basic computer instructions and converts them into a pattern of bits
that the computer's processor can use to perform its basic operations.



A device driver controls a particular type of device that is attached to your computer, such
as a keyboard or a mouse. The driver program converts the more general input/output
instructions of the operating system to messages that the device type can understand.



According to some definitions, system software also includes system utilities, such as the
disk defragmenter and System

Restore,

and

development

tools

such

as compilers and debuggers.
OPERATING SYSTEM AND ITS UTILITIES
Operating Systems are a collection of programs that make the computer hardware
conveniently available to the user and also hide the complexities of the computer's operation.
The Operating System (such as Windows or Linux) interprets commands issued by
application software (e.g. word processor and spreadsheets). The Operating System is also an
interface between the application software and computer. Without the operating system, the
application programs would be unable to communicate with the computer.


Utility programs are small, powerful programs with a limited capability, they are usually
operated by the user to maintain a smooth running of the computer system. Various
examples include file management, diagnosing problems and finding out information
about the computer etc. However, there are also other types that can be separately
installable from the Operating System.

Examples of utility software include:


Virus scanner - to protect your system from trojans and viruses



Disk defragmenter - to speed up your hard disk
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System monitor - to look at your current system resources



File managers - to add, copy, paste, delete, rename and move files and folders

Library programs are collections of compiled routines which are shared by multiple
programs, such as the printing function (libraries make many functions and procedures
available when you write a program). Library programs contain code and data that
provide services to other programs such as interface (look and feel), printing, network
code and even the graphic engines of computer games. Most programming languages
have a standard set of libraries that can be used, offering code to handle input/output,
graphics and specialist maths functions. You can also create your own custom libraries
and when you start to write lots of programs with similar functionality you'll find them
very useful.



Translator software (Assembler, Compiler, Interpreter)
1. Assembler translates assembly language programs into machine code (A binary code
that a machine can understand).
2. Compiler translates high level language code into object code (which is the machine
language of the target machine). Example is C++ which is compiled into machine
code all at once
3. Interpreter analyses and executes a high-level language program a line at a time.
Execution will be slower than for the equivalent compiled code as the source code is
analyzed line by line. example is javascript which is interpreted into machine code
one line at a time

2. Middleware – is a set of services that allows multiple processes running on one or more
machines to interact. Most often used to support and simplify complex distributed
applications. It can also allow data contained in one database to be accessed through another.
Middleware is sometimes called plumbing because it connects two applications and passes
data between them. (e.g., web servers, application servers).
3. Application software - Application software is designed for people like me and you to
enable us perform tasks that we consider useful. This might be the ability of a scientist to
work out statistical information using a set of results, or someone who wants to play the latest
computer game. They are designed to help the user to perform specific tasks. Unlike system
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software, an application program (often just called an application or app) performs a
particular function for the user. This software can be grouped into three categories: General
purpose application software, special purpose application software and customised
application software.
General purpose application software: is a type of application that can be used for a variety
of tasks, it is not limited to one particular function. For example a word processor could be
classed as general purpose software as it would allow a user to write a novel, perform basic
calculations, database operation, create a restaurant menu or even make a poster. Examples of
general purpose application software include: Word processors, Spreadsheet and Presentation
software, etc.
Special purpose application software: is a type of software created to execute one specific
kind of task. For example a camera application on your phone will only allow you to take and
share pictures. Another example would be a chess game; it would only allow you to play
chess. Other examples of special purpose application software are web browsers, calculators,
media players, calendar programs etc.
Customized application software: is tailor made for a specific user and purpose. For
example a factory may require software to run a robot to make cars; however, it is the only
factory making that car in the world, so the software required would have to be specially built
for the task. Other examples might include software for the military, missile/UAV operations,
software for hospitals and medical equipment, software designed for banks and other
financial institutions.
PROGRAMMING LANGUAGES
Programs are coded set of instructions that instruct the computer to perform specific task. In
other word, it instructs the computer what the user intend to do. The user needs software to
communicate with the computer, this software is a by-product of coded program.
Programming languages are used in the development of software. They are set of written
symbols that instruct the computer hardware to perform specific tasks. Typically, a
programming language consists of a vocabulary and a set of rules (called syntax) that the
programmer must learn.
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A language is a system of communication. Humans communicate with one another in some
language, like English, German or in many other languages. We, humans, can also
communicate through gestures, facial expressions; even through our emotions we can express
our selves and our feelings. In order to make computers work for us, some sort of instructions
must be stored in some kind of language. And that language is called a Programming
Language. A programming language consists of all the symbols, characters, and usage rules
that permit people to communicate with computers. There are at least several hundred, and
possibly several thousand different programming languages. Some of these are created to
serve a special purpose (controlling a robot), while others are more flexible general-purpose
tools that are suitable for many types of applications.
There are two categories of programming languages:
1. Low-level languages: Machine languages (ML) and Assembly languages (AL)
2. High-level languages (HLL)
Machine Lanaguage (ML)
This is the fundamental language of the computer‟s processor. It is made up of binary-coded
instructions, which is used directly by the computer. All programs are converted into ML
before they can be executed. The language consists of 0‟s and 1‟s. Example: 100101, 010011
Advantages


Fast and efficient



Machine friendly



No translation is required

Disadvantages


Not portable



Not programmer friendly

Assembly Lanaguage (AL)
Also a low-level language (LLL) which is similar to the machine language is the AL. It was
developed to make programmer‟s job easier. It uses symbolic operation code to represent the
machine operation code.
Symbolic operation codes are in an easy-to-remember form called mnemonics.
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Assembly languages have some of the advantages and all of the disadvantages of machine
languages.
Advantages
It is machine friendly as compare to high-level language
Disadvantages


Not portable



Not programmer friendly

Compare the following machine language and assembly language programs:

Assembly Code
LDA A

Object Code
-> Assembler -> 000100110100

ADD #5

001000000101

STA A

001100110100

JMP #3

010000000011

High Level Lanaguage (HLL)
The HLL began to appear in the 1950‟s – COBOL is an example of such early HLL used to
create complex computer programs without necessarily knowing how the CPU works and
without writing a large number of low-level instructions. The HLL uses English like
statements such as PRINT, WHILE, GOTO etc.
A high level language has two primary components:
1. A set of built-in language primitives and grammatical rules
2. A translator
HLL program consists of English-like statements that are governed by a strict syntax.
Advantages


Portable or machine independent



Programmer-friendly
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Disadvantages


Not as efficient as low level languages



Need to be translated

Examples are Java, C++, Visual Basic, Pascal, etc.
PROGRAM DEVELOPMENT
Software is a program that tells the computer what to do and how to do it. This implies that
without the software computer will practically do nothing and the user will not be able to use
it at all. This software cannot be seen like we see the hardware, they are programs.
To write a good program we need to develop algorithm and a flowchart.
ALGORITHM /PSEUDO-CODE
Algorithm: An algorithm is a set of steps for solving a particular problem. To be an
algorithm, a set of rules must be unambiguous and have a clear stopping point”. There may
be more than one way to solve a problem, so there may be more than one algorithm for a
given problem.
Pseudo-code: A pseudo-code is an algorithm but in this case it uses a mixture of English
statements, some mathematical notations, and selected keywords from a programming
language. Most at time when we say algorithm in computer science we mean pseudo-code.
Before writing an algorithm/pseudo-code for a problem, one should find out what is/are the
inputs to the algorithm and what is/are expected output after running the algorithm. Now let
us take some exercises to develop an algorithm for some simple problems: While writing
algorithms we will use following symbol for different operations:
„+‟ for Addition
„-‟ for Subtraction
„*‟ for Multiplication
„/‟ for Division and
„= ‟ for assignment. For example A =X*3 means A will have a value of X*3.
SAMPLES OF ALGORITHM AND PSEUDOCODE
PSEUDO-CODE

ALGORITHM

START
1. INPUT A
2. INPUT B
3. Sum A + B
4. PRINT Sum
END OF ALGORITHM

BEGIN:
First, accept the first number
Second, accept the second number
Add the first and second number together
Print the result
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END OF ALGORITHM

CHARACTERISTICS OF AN ALGORITHM


Each step of an algorithm must be exact. This goes without saying. An algorithm must
be precisely and unambiguously described, so that there remains no uncertainty. An
instruction that says “shuffle the deck of card” may make sense to some of us, but the
machine will not have a clue on how to execute it, unless the detail steps are
described. An instruction that says “lift the restriction” will cause much puzzlement
even to the human readers.



An algorithm must terminate. The ultimate purpose of an algorithm is to solve a
problem. If the program does not stop when executed, we will not be able to get any
result from it. Therefore, an algorithm must contain a finite number of steps in its
execution. Note that an algorithm that merely contains a finite number of steps may
not terminate during execution, due to the presence of „infinite loop‟.



An algorithm must be effective: An algorithm must provide the correct answer to the
problem.



An algorithm must be general: An algorithm must solve every instance of the
problem. For example a program that computes the area of a rectangle should work on
all possible dimensions of the rectangle.

FLOWCHART
A flowchart is a graphical or pictorial representation use to solve a giving problem. To be
more precise, it is a graphical representation of algorithm. It shows sequence of operations
and procedures to be taken to solve the problem. This means by seeing a flow chart one can
know the operations performed and the sequence of these operations in a system. Algorithms
are nothing but sequence of steps for solving problems. So a flow chart can be used for
representing an algorithm. A flowchart, will describe the operations (and in what sequence)
are required to solve a given problem. You can see a flow chart as a blueprint of a design you
have made for solving a problem.
For example suppose you are going for a picnic with your friends then you plan for the
activities you will do there. If you have a plan of activities then you know clearly when you
will do what activity. Similarly when you have a problem to solve using computer or in other
word you need to write a computer program for a problem then it will be good to draw a
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flowchart prior to writing a computer program. Flowchart is drawn according to defined
rules.
Information system flowcharts show how data flows from source documents through the
computer to final distribution to users.
Program flowcharts show the sequence of instructions in a single program or subroutine.
Different symbols are used to draw each type of flowchart.
A Flowchart does the following:
 shows logic of an algorithm
 emphasizes individual steps and their interconnections e.g. control flow from
one action to the next

FLOWCHART SYMBOLS
The basic flowchart symbols are as follows:

SYMBOL

NAME

FUNCTION

Oval (Start/End)

Start
and
End
program/algorithm

Parallelogram (Input/output)

Used for any input/output
operation

Rectangle (Process)

Indicate any type of
operation done in the CPU
or memory

Diamond (Decision)

On-page connector

of

Use to ask a question that
can be answered in a binary
format (Yes/No, True/False

Provide
connection
of
program flow within the
same page
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Off-page connector

Provide
connection
of
program
flow
within
different pages
Shows direction of flow

Flow lines

EXAMPLES OF ALGORITHMS AND FLOWCHARTS

Start

Problem 1: Find the area of a Circle of radius r.
Inputs to the algorithm:
Radius r of the Circle.
Read r

Expected output:
Area of the Circle
Algorithm:
Step1: Start
Step2: Read\input the Radius r of the Circle
Step3: Area PI*r*r // calculation of area
Step4: Print Area
Step5: End

Area=3.142*r*r

Print: Area

End
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Start

Problem2: Write an algorithm to read two
numbers and find their sum.
Inputs to the algorithm:
num1.
num2.
Expected output:
Sum of the two numbers.

Read: Num1, Num2

Sum=Num1+Num2

Algorithm:
Step1: Start
Step2: Read\input: num1.
Step3: Read\input: num2.
Step4: Sum =num1+num2 // calculation of sum
Step5: Print: Sum
Step6: End

Problem 3: Convert temperature Fahrenheit to Celsius
Inputs to the algorithm:
Temperature in Fahrenheit

Print: Sum

End

Start

Read F

Expected output:
Temperature in Celsius
Algorithm:
Step1: Start
Step 2: Read Temperature in Fahrenheit F
Step 3: C 5/9*(F32)
Step 4: Print Temperature in Celsius: C
Step5: End

C=5/9* (F - 32)

Print: C

End

TYPES OF LOGIC (CONTROL STRUCTURES) USED
In the late 1960s, two mathematicians, Carrado Boehm and Giuseppe Jocopini, proved that
even the most complex logic can be expressed using the three general types of logic or
control structures: Sequential (Begin – End), Selection (If-Then-Else) and Iteration (Do40

While or Do-Until). Naturally, these general types of logic or control structures can be
combined in any fashion or combination to produce a process which when executed will yield
the desired result.
SEQUENTIAL (BEGIN – END)
The sequence is exemplified by sequence of statements place one after the other - the one
above or before another gets executed first. In flowcharts, sequence of statements is usually
contained in the rectangular process box.
SELECTION/ BRANCHING (IF-THEN-ELSE)
The branch refers to a binary decision based on some condition. If the condition is true, one
of the two branches is explored; if the condition is false, the other alternative is taken. This is
usually represented by the „if-then‟ construct in pseudo-codes and programs. In flowcharts,
this is represented by the diamond-shaped decision box. This structure is also known as the
selection structure.
ITERATIVE/LOOP
The loop allows a statement or a sequence of statements to be repeatedly executed based on
some loop condition. It is represented by the „while‟ and „for‟ constructs in most
programming languages, for unbounded loops and bounded loops respectively. (Unbounded
loops refer to those whose number of iterations depends on the eventuality that the
termination condition is satisfied; bounded loops refer to those whose number of iterations is
known before-hand.) In the flowcharts, a back arrow hints the presence of a loop. A trip
around the loop is known as iteration. You must ensure that the condition for the termination
of the looping must be satisfied after some finite number of iterations, otherwise it ends up as
an infinite loop, a common mistake made by inexperienced programmers. The loop is also
known as the repetition structure.
The three basic control structures can be represented pictorially as shown below:

OFFICE APPLICATION SOFTWARE (OFFICE SUITE)

Sequential

Selection

Iteration

41

QBASIC PROGRAMMING
A QBasic program consists of lines of text, one after another, like a poem. Each line of a
program (or a poem) stays by itself on one line. A line which has an instruction for the
computer is called a statement. Not all lines are statements. Some lines are blank. Others are
comments intended for a human reader, but not for the computer. Only a line that contains an
instruction for the computer is a statement.
Usually the computer runs a program starting with the first statement and proceeding
statement by statement until the end of the program is reached.
Here is a complete QBasic program as you see it when you are working with the QBasic
system:

The QBasic program is just these two lines if we decide to add a comment:
' Program to add two numbers
PRINT 10 + 5
END
The first line of this program is called a comment. A comment starts with an apostrophe ( ' ).
This is the character just left of the Enter key on the computer's keyboard. Comment lines tell
humans what the program does, or what parts of the program do. When the program is run,
the computer does not look at the comments at all. The comment lines have no effect on what
the program does.
PRINT 10 + 5
END
The PRINT statement causes something to be printed on the screen of the computer monitor.
The last statement in the program is END, which just tells the computer that the program is
finished.
If you run this program, the computer starts with the first statement:
PRINT 10 + 5
That statement says to:



Add the number 10 to the number 5
Print the result on the computer monitor (the computer screen).
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This is like an electronic calculator where you enter 10, +, 5, and =.
shows 15.

The calculator then

In QBasic there are many things that can be done with the sum. To see the sum on the
monitor, use PRINT.
Strings
Computers do more than arithmetic. You have probably used a computer for word processing
or for viewing documents on the Web (such as this one). QBasic may be used with words,
too. Here is a program that writes Hello World onto the monitor screen:
' Program to write words to the monitor
PRINT "Hello World"
END
In this program the PRINT statement has exactly what you want printed inside quotes (" ").
When the program runs, the characters inside the quotes are printed. The quotes are not
printed. The "Hello World" is called a string because what you want to print is a string of
characters inside the quotes.
Strings and Arithmetic in Print Statements
A PRINT statement can print more than one item. Examine the following program.
' Printing two items
PRINT "The sum of 1 plus 10 is", 1 + 10
END
The PRINT statement has two items to print:



A string: "The sum of 1 plus 10 is"
The result of an adding two numbers: 1+10

The two items are separated by a comma ( , ). When the program runs it prints the following
to the monitor:
The sum of 1 plus 10 is 11
The string is printed unchanged, character for character. The next item is separated from the
first with some spaces, then the result of the arithmetic is printed. It is useful to list two (or
more) items in one PRINT statement.
Syntax Errors
If you tried to run the incorrect version of the program it would not work. You would see
something on your screen like this:
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(These notes have not explained how to run programs yet. Just pretend you tried to run the
program). The gray box contains an error message that does not make much sense. To get rid
of the box, hit the TAB key on your keyboard until the OK in the error message is selected,
and then hit ENTER. (Unless you fix the mistake the error message will appear the next time
you run the program.)
QBasic did not execute the PRINT statement because it has a Syntax Error. Syntax in
programming languages means nearly the same as grammar means in human languages. It
means "the rules for creating a correctly formed statement."
A statement without syntax errors is formed correctly. It might not make any sense. This is
true with English also.
Variable
Modern computers have a large amount of main memory (also called RAM). This memory is
used for many things. When you run a QBasic program, the statements of the program are
stored in main memory. The data for the program also can be stored in main memory.
A variable in QBasic is a small amount of computer memory that has been given a name.
You (the programmer) think of the name you want to use. The QBasic system will use a
section of main memory for that name.
A variable is like a small box that holds a value. The value in the variable can change (that is
why it is called a variable). Here is a program that uses a variable:
' Program that uses a variable
'
LET NUM = 23.5
PRINT "The variable contains", NUM
END
When this program runs, the value 23.5 is placed in the variable NUM. Then the following is
written to the monitor:
The variable contains 23.5
The LET Statement
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Look at the (first) program again:
' Program that uses a variable
'
LET NUM = 23.5
PRINT "The variable contains", NUM
END
In this program, NUM is a variable. The programmer chose the name NUM . When the
program runs, several things happen when the LET statement executes:



Memory is reserved for the variable NUM
The number 23.5 is stored in the variable

So after this statement has executed a section of memory named NUM holds 23.5:
NUM
23.5
After the first statement has executed, the second statement executes:
PRINT "The variable contains", NUM
The variable NUM already exists, so no more memory is reserved for it. The PRINT
statement does several things:




It prints "The variable contains"
It looks in the variable NUM for a number.
It prints out the number it found.

So on the monitor you see:
The variable contains

23.5

Saving a Result
Look at the new program again:
' Program with a variable
'
LET VALUE = 2 + 3
PRINT "The result is", VALUE
END
The first statement does several things:
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1. Memory is reserved for the variable VALUE
2. A number is calculated: 2 + 3 = 5
3. The number 5 is stored in the variable.
The LET statement can be used with a variable to save the result of arithmetic. The value
saved in the variable will stay there until another statement changes it, or until the program
stops running.
INTRODUCTION TO INTERNET TOOLS AND TECHNOLOGIES
COMPUTER COMMUNICATIONS
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 become a very important part of computing activity.
Network
A system consisting of connected nodes made to share data, hardware and software is called a
Computer Network. A large number of computers are interconnected by copper wire, fiber
optic cable, microwave and infrared or through satellite. For example, roads that connect
groups of people together create a physical road network. Computer networks are systems
that are formed by links for the purpose of sharing information and resources. Connections
with your friends create your personal network. Websites that allow individuals to link to
each other‟s pages are called social networking sites.
People use the following networks every day:


Mail delivery system



Telephone system



Public transportation system



Corporate computer network



The Internet
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Networks share information and use various methods to direct the manner in which
information flows. The information on the network goes from one place to another,
sometimes through different paths, to arrive at the appropriate destination. For example, the
public transportation system is a network similar to a computer network. The cars, trucks, and
other vehicles are like the messages that travel within the network. Each driver defines a
starting point (source computer) and an ending point (destination computer). Within this
system, there are rules such as stop signs and traffic lights that control the flow from the
source to the destination. A computer network also uses rules to control the flow of data
between hosts on a network.
A host is any device that sends and receives information on the network. Some devices can
serve either as hosts or peripherals. For example, a printer connected to your laptop that is on
a network is acting as a peripheral. If the printer is connected directly to a network, it is
acting as a host.
Many different types of devices can connect to a network:


Desktop computers



Laptop computers



Tablet computers



Smartphones



Printers



File and print servers



Game consoles



Home appliances

Computer networks are used globally in businesses, homes, schools, and government
agencies. Many of the networks are connected to each other through the Internet. A network
can share many different types of resources and data:


Services, such as printing or scanning



Storage space on removable devices, such as hard drives or optical drives



Applications, such as databases



Information, stored on other computers



Documents
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Calendars, synchronizing between a computer and a smartphone

Some Important Reasons for Networking
1

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.

2

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.

3

Communication: When several PCs are connected to each other, messages can be sent
and received. From a remote location, a mobile salesman can relay important
messages to the central office regarding orders. Relevant databases are updated and
the business commitments are fulfilled.

Applications of Network
The following are the areas where computer networks are employed.


Electronic data interchange



Tele-conferencing



Cellular telephone



Cable Television



Financial services, marketing and sales



Reservation of Airlines, trains, Theatres and buses



Telemedicine



ATM



Internet banking

Several educational institutions, businesses and other organizations have discovered the
benefits of computer networks.
Users can share data and programmes. They can co-operate on projects to maximize the
usage of available expertise and talent.
Benefits of Network


Effective handling of personal communications



Allowing several users to access simultaneously Important programs and data:
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Making it easy for the users to keep all critical data on shared storage device and
safeguard the data.



Allowing people to share costly equipment.

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


Local Area Network (LAN)



Metropolitan Area Network (MAN)



Wide Area Network (WAN)

A network connecting systems and devices inside a single building or buildings close to each
other is called Local Area Network (LAN). Generally LANs do not use the telephone
network. They are connected either by wire or wireless. Wired connection may be using
twisted pairs, coaxial cables or Fiber Optic cables. In a wireless LAN, connections may be
using infrared or radio waves. Wireless networks are useful when computers are portable.
However, wireless network communicates slowly than a wired network. The number of
Computers in the network is between two to several hundreds. LAN is generally used to share
hardware, software and data. A computer sharing software package and hard disk is called a
file server or network server.
A Network that spans a geographical area covering a Metropolitan city is called Metropolitan
Area Network (MAN)
A WAN is typically two or more LANs connected together across a wide geographical area.
The individual LANs separated by large distances may be connected by dedicated links,
fiber-optic cables or satellite links.
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Network Topology
The network topology is the structure or layout of the communication channels that connects
the various computers on the network. Each computer in the network is called a node.
There are a number of factors that determine the topology suitable for a given situation. Some
of the important consideration is the type of nodes, the expected performance, type of wiring
(physical link) used and the cost.
LOGICAL TOPOLOGIES
A logical topology describes how the hosts access the medium and communicate on the
network. The two most common types of logical topologies are broadcast and token passing.
In a broadcast topology, a host broadcasts a message to all hosts on the same network
segment. There is no order that hosts must follow to transmit data. Messages are sent on a
First In, First Out (FIFO) basis.
Token passing controls network access by passing an electronic token sequentially to each
host. If a host wants to transmit data, the host adds the data and a destination address to the
token, which is a specially-formatted frame. The token then travels to another host with the
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destination address. The destination host takes the data out of the frame. If a host has no data
to send, the token is passed to another host.
PHYSICAL TOPOLOGIES
A physical topology defines the way in which computers, printers, and other devices are
connected to a network. Network can be laid out in different ways. The five common
topologies are bus, star, ring, hybrid/mesh and FDDI.
Bus Topology
In a bus topology, each computer connects to a common cable. The cable connects one
computer to the next, like a bus line going through a city. The cable has a small cap installed
at the end called a terminator. The terminator prevents signals from bouncing back and
causing network errors.

Ring Topology
In a ring topology, hosts are connected in a physical ring or circle. Because the ring topology
has no beginning or end, the cable is not terminated. A token travels around the ring stopping
at each host. If a host wants to transmit data, the host adds the data and the destination
address to the token. The token continues around the ring until it stops at the host with the
destination address. The destination host takes the data out of the token.
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Star Topology
The star topology has a central connection point, which is normally a device such as a hub,
switch, or router. Each host on a network has a cable segment that attaches the host directly
to the central connection point. The advantage of a star topology is that it is easy to
troubleshoot. Each host is connected to the central device with its own wire. If there is a
problem with that cable, only that host is affected. The rest of the network remains
operational.

Mesh Topology
The mesh topology connects all devices to each other. When every device is connected to
every other device, a failure of any cable or device along a connection does not affect the
network. The mesh topology is used in WANs that interconnect LANs.
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FDDI Network
An FDDI network (pronounced as fiddy short for Fiber Distributed Data Interface) is a highspeed network using fiber optic cable. It is used for high tech purposes such as electronic
images, high-resolution graphics and digital video. The main disadvantage is its high cost.
INTERNET
The Internet commonly referred to as the „Net‟ is better described than defined, as a global
network of computers. It is often described as a network of networks because it first began
through the linking of the existing local computer networks used by universities and
governmental organizations. The Internet is a constellation of computers around the world
that speak the same language so information travels seamlessly from one computer to
another. Globally, the Internet connects scientific research, educational, government,
commercial and business networks. When you connect to the Internet, your computer
becomes part of the global network of computers. The Internet is more than a technological
marvel. The peace is quick, with messages and information racing round the world in a few
seconds. It has ushered in an era of sweeping changes in networking and communication that
has left no business, agency, organization or government untouched.
How the Internet Developed
The Internet began in the 1960s when the US Department of Defense through ARPANET
(Advanced Research Project Agency Network) began creating a computer network that
would continue to function in the event of a major disaster. In 1969, four mainframe
computers at a U.S. university were linked into a network that transferred data on dedicated
high-speed transmission lines. Through the 1970s and 1980s new similar networks were
created to link educational institutions, government offices and military centers in the United
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States and other countries. In the 1990s, as the Internet grew, private businesses and other
regional network providers took over the operation of the major Internet networks and the
development of much of the information available online. Private businesses, educational
institutions, organizations and individuals now develop much of the information content
available online.
How Information is transmitted on the Internet
The Internet is a worldwide complex of small regional networks. To understand this, picture a
major road connecting large cities. Smaller roads link the cities to small towns where
residents travel on narrow residential streets. The high-speed Internet is the major road in this
scenario. Connected to it are smaller computer networks (functioning like smaller, less
traveled roads) that can share data information at high speeds. In order to enable different
computers to communicate and transmit packaged information with each other, a standard
„protocol‟ has been established for transporting data. This Internet protocol is called
Transmission Control Protocol/Internet Protocol (TCP/IP) and allows all networks all over
the world to communicate with each other on the Internet.
When transmitting information over a network or the Internet, it is in the same binary form as
when it is stored on a computer, but the data has to be packaged for transmission. This
procedure is necessary because bits travelling freely on the network will have no meaning to
network devices. So before data is transmitted on the Internet, network software forms the
data into packets.
Communication Protocol
Internet is a packet-switching network. Here is how packet-switching works: A sending
computer breaks an electronic message into packets. The various packets are sent through a
communication network-often by different routes, at different speeds and sandwiched
(packed) in between packets from other messages. Once the packets arrive at the destination,
the receiving computer reassembles the packets in proper sequence. The packet switching is
suitable for data transmission. The software that is responsible for making the Internet
function efficiently is TCP/IP. TCP/IP is made up of two components. TCP stands for
transmission control protocol and IP stands for Internet Protocol.
TCP breaks up the data to be sent into little packets. It guarantees that any data sent to the
destination computer reaches intact. It makes the process appear as if one computer is directly
connected to the other providing what appears to be a dedicated connection.
IP is a set of conventions used to pass packets from one host to another. It is responsible for
routing the packets to a desired destination IP address.
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Who Governs The Internet?
The Internet as a whole does not have a single controller. But the Internet society, which is a
voluntary membership organization, takes the responsibility to promote global information
exchange through the Internet technology. Internet Corporation for Assigned Names and
Numbers (ICANN) administers the domain name registration. It helps to avoid a name which
is already registered.
Benefits of the Internet
Basically and generally, the benefits derivable from the utilization of the Internet are mainly
as follows:
•

Speed/Time Saving: The speed of transmission on the Internet is the significant
benefit of the Internet. A letter or document that could take days to arrive by regular
mail can be sent to the other side of the world in minutes. Likewise, searching through
a card catalogue at a library can be a time consuming, tedious process, but you can
search an online version of the same catalogue in a fraction of the time. The speed of
transmitting information naturally saves time and money.

•

Breadth/Reach: The Internet gives you access to a vast (and growing) collection of
databases, documents, computer software; these and almost any other kind of
information can be stored electronically.

•

Cost Saving: Exchanging information via the Internet is less expensive than using
telephones or fax machines especially where telephone access fees are high. Likewise
marketing and advertising your products and services on the Internet can be less
expensive than using conventional printing and document-delivery methods.

•

Two-way Communication: Audiences now have the means to respond directly to
sources of information, research and opinion.

•

Trading: The Internet provides the opportunity for purchase and sale of goods and
services. Specifically, the Internet through the E-Commerce has provided the business
community, among others, the following benefits:
i.

Improved response time to clients‟ requests

ii.

Improved competitive position

iii.

Eased the process of concluding deals and financial transactions

iv.

Extended market reach and increased revenue potentials

v.

Increased consumer convenience and choice

vi.

Reduced prices

vii.

Improved customer service
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SERVICES OFFERED ON THE INTERNET
The major Internet services are as follows:
Electronic Mail (e-mail): This is the most popular and most utilized Internet service
especially in the developing countries of the world. A conservative estimate puts the number
of people using the e-mail worldwide at more than 90 million people. E-mail is message sent
from one person to another via a computer network. The same e-mail can be sent easily to
one address or many addresses. Commercial electronic mail is used for the same purposes as
the organization wide mail system. But instead of being limited to members of one
organization, the service is made available to the public on subscription bases. E-mail
messages are exchanged between customers, suppliers, friends and business partners. E-mail
service has cut down on the cost of mailing or sending information thus saving time and
money. E-mail is used as a marketing tool, for example, a company, Dealaday.com uses email to prospect for customers and sends group e-mail to 10,000 user names all customers
who have indicated they would like to receive e-mails. With e-mail they receive a 7%, 8%
and sometimes 10% response, unlike 1% or 2% response in normal direct marketing.
The World Wide Web (WWW): The World Wide Web or the web is one of the Internet‟s
most popular applications and it was launched in 1991. It is a graphical, easy–to-use way to
organize and present information, including texts, images, movies, sounds and more.
The World Wide Web has generated tremendous popular interest in the Internet. The www is
unique for two reasons. Firstly it is highly interactive media bringing documents in graphics,
audio and video. Secondly, it uses hyperlink, which provides connections between different
resources. It allows users to jump from one page to another.
A file in www is called the home page and usually contains a multimedia clip. A page can
link you to other web pages and Internet resources with clicks of a mouse. You can view and
download any information you need on any home page with the aid of software known as the
web browser.

File Transfer Protocol (ftp): File transfer protocol (ftp) is an Internet tool used to transfer
files between computers and it is the most common method of transferring files on the
Internet. Without viewing them as they are transferred the ftp enables you to access file on a
remote location on the Internet once you log on to an ftp site, and you are able to access all
files on sites and download them if you so desire. It is fairly easy to publish information on
the Internet. Many institutions maintain publicly accessible archive of information that they
want to share with others.
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Telnet: Telnet is an Internet service that allows you to connect to a remote computer to use
specific databases or other applications available on that computer. Telnet is one of the first
applications widely used on the Internet. Many telnet applications are now available on the
World Wide Web where they are easier to use.
Internet Conference: This is an Internet service whereby different techniques are used to
allow people to discuss topics of mutual interest. A conference can be as simple as sending email to many different people or as complex as arranging to have people link different cities,
see images of each other and hear each other talk in real time- that is video conferencing.
Internet conferencing is possible, but the technology becomes more complex and the speed of
the connection becomes more important as you go from text only, to transmitting sound and
video in real time. Internet conference brings about tremendous savings on travelling, time
and money.
Internet Telephony: This is a service in which you can use the Internet as a voice telephone
line. With some types, both you and the person you are calling must have an Internet
connection and be online at the time you wish to talk. Some companies also offer Internet-totelephone services where from your computer you can call any telephone number in the
world. Internet telephone services are inexpensive when you compare them with the
conventional cost of telephone services. If your organization spends a lot of money on long
distance telephone calls, this might be a good option for you. There are growing numbers of
companies providing Internet telephone services.
Internet Fax: Internet fax is a service that takes a special type of e-mail message and sends it
to a fax machine specified in the message. The message can be faxed to a computer (Internetto-Internet).

THE INTERNET SERVICE PROVIDER (ISP)
For a modem to bring information, it must have a number to dial. This is where an Internet
service provider (ISP) comes in. The ISP is the organization that gives a subscriber access to
the information super highway. So to be connected to the Internet you need to subscribe to an
ISP. There are several ISPs scattered all over the world; some of the popular ones are
American Online (AOL), UK Line and CompuServe. Here in Nigeria, some of the common
ones are Hyperia, Infoweb, Cyberspace, Linkserv, Nigeria Online, Nigeria Net, Nitel, Nova,
Prodigy, etc. The choice of an ISP depends mostly on the effectiveness in the transmission of
information, that is, speed of service is an important criterion for selecting an ISP. The
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efficiency of an ISP, in terms of speed of transmission of information, can be determined by
the bandwidth it can support. A bandwidth is a measure of the amount of data line, satellite
link etc. The bandwidth available determines the total capacity of an ISP to move data
anywhere in the world.
INTRANET
Many organizations have Local Area Network that allows their computers to share files, data,
printers and other resources. Sometimes these private networks use 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 WordProcessing 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. Intranet activities
usually take place behind secure „firewalls‟ that only authorized users have access to.
An intranet can span multiple business locations via the Internet. They are built using the
same standard Internet software such as TCP/IP, e-mail client, web browser and telephone
dialer.

EXTRANET
When a company makes open its internal network or intranet to selected business partners,
the intranet becomes an extranet. Suppliers, distributors and other authorized users can then
connect to the company‟s network over the „Net‟ or through virtual private networks. Once
inside, they can view the data the company makes available. For example a car
manufacturing company can extend their intranet to their dealers and customers for support
and service.
USES OF INTERNET
The following are some of the popular Internet tools, used by the million of the users.
World Wide Web
Web is a multimedia portion of the Internet. It consists of an interconnection system of sites
or servers all over the world that can store information in the multimedia form. The
Multimedia sites include text, animated graph, voice and images.
The World Wide Web is the most graphically inviting and easily navigable section of the
Internet. It contains several millions of pages of information. Each page is called a web page.
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A group of related web pages linked together forms a web site. The first page of the website
is called a Home page. The Home page usually contains information about the site and links
to other pages on that site.

Every web page has a unique address called the Uniform Resource Locator or URL. The
URL locates the pages on the Internet.
An example of URL is https:// www.yahoo.com/news
where
 https stands for Secured Hypertext Transfer Protocol (HTTP). This protocol is meant
for transferring the web files.
 www portion of the address stands for “world wide web” and the next part yahoo.com
is the domain name.
 news: Generally, the domain name will be followed by directory path and the specific
document address separated by slashes.
Looking for information on the Internet is called surfing or browsing. To browse the Internet,
a software called web browser is used. Web browsers translate HTML documents of the
website and allow users to view it on the screen. Examples of web browsers are Internet
Explorer and Netscape Navigator. The mouse pointer moves over an underlined or
highlighted words and images change to a hand icon. This is called a hyperlink. This
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indicates the link to other sites. To go to one of the linked sites, just click the mouse on the
hyperlink.
E-mail- The World Wide Web is getting a lot of attention due to its main attraction of
Electronic mail. Electronic mail is usually used to exchange messages and data files. Each
user is assigned an electronic mail box. Using mail services, one can scan a list of messages
that can be sent to anyone who has the proper email identification. The message sent to any
one resides in the mailbox till it is opened. Many other features of standard mail delivery are
implemented in email.
Usenet News Groups: Electronic discussion groups. User network abbreviated as usenet is
essentially a giant disbursed bulletin board. Electronic discussion groups that focus on
specific topic forms, computer forums.
Mailing list: Email based discussion groups combining E-mail, news groups and mailing lists
send messages on a particular subject. Automatically messages reach the mailbox of that
group.
FTP: File Transfer Protocol, abbreviated as FTP is used for the net user for transferring files
around the world. The transfer includes software, games, photos, maps, music and such other
relevant materials.
Telnet:Telnet is a protocol that allows the user to connect to a remote computer. This feature
is used to communicate a microcomputer with mainframe.
GETTING CONNECTED TO INTERNET
To use an Internet in the simplest way, we need


A Computer



A Telephone line



A Modem



Internet Service Provided or ISP

The ISPs are the companies which allow the user to use the Internet for a price. One has to
register with the ISP for an Internet account.
There are two ways to look for the information on the Web. If the URL of the website is
known, enter it on the address bar. If URL is not known, then „Search Engines’ will help us
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to get the information. Search Engines are tools that allow the user to find specific document
through key words or menu choices. Some of the popular Search engines are Google, Yahoo,
askme, etc.
Internet explorer helps to use the net more effectively with the navigation buttons on the
toolbar.

1. Back button: This button helps to go back to the previous link. The small triangle adjacent
to it displays a dropdown list of several recently used pages. Instead of pressing the back
button several times, select a page from the list.
2. Forward button: This is a similar to the back button. One can jump forward by one page or
several pages.
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3. Address Bar: use the bar to locate resources on the internet if the url is known.
4. Stop button: After clicking on a link, some times we may realize that the link is not
necessary. The click stop button and move back without wasting time.
5. Refresh button: Sometimes a page may take longer time or may not load properly. Click on
the refresh button, helps reload the page faster.
6. Home button: While following the hyperlink, it is very easy to get lost. The home button
reverts to the home page of the website.
POPULAR USES OF THE WEB
Research: The web provides research materials from libraries, research institutions,
encyclopaedia, magazines and newspapers. Some sample sites www.encarta.com the Internet
Public Library site www.ipl.com and Library of Congress www.loc.gov .
Chatting: Some websites proved chat rooms to interact with an individual or a group.
Free-wares: Some sites provide free download of software, tutorials and benchmarks.
Education online: Educational institutions offer courses via the web. Student can attend and
interact in a class from home using a computer.
Online services: Online shopping, online booking for travels and entertainments managing
investments are the upcoming areas of Internet that reaches every home.
Job searches: The digital revolution is changing everything it touches and the job market is
no exception. Several web sites are assisting people in finding internship, jobs and helps
companies to fill job 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.
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