UNIT-I

FUNDAMENTALS OF COMPUTER SCIENCE

COMPUTER:
Computer is an advanced electronic device that takes raw data as input from the user and processes it
under the control of set of instructions (called program), gives the result (output), and saves it for the
future use.
.

ADVANTAGES (or) CHARACTERSTICS:
Following list demonstrates the advantages of computers in today's arena.
High Speed
 Computer is a very fast device.
 It is capable of performing calculation of very large amount of data.
 The computer has units of speed in microsecond, nanosecond, and even the picosecond.
Accuracy
 In addition to being very fast, computers are very accurate. The calculations are 100% error free.
 Computers perform all jobs with 100% accuracy provided that correct input has been given.
Storage Capability
 Memory is a very important characteristic of computers.
 A computer has much more storage capacity than human beings.
 It can store large amount of data.
Versatility
 A computer is a very versatile machine.
 A computer is very flexible in performing the jobs to be done.
 This machine can be used to solve the problems related to various fields.
 At one instance, it may be solving a complex scientific problem and the very next moment it may
be playing a card game.
Reliability
 A computer is a reliable machine.
 Modern electronic components have long lives.
 Computers are designed to make maintenance easy.
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Automation
 Computer is an automatic machine.
 Automation means ability to perform the given task automatically.
Reduction in Cost
 Though the initial investment for installing a computer is high but it substantially reduces the cost
of each of its transaction.

DISADVANTAGES:
 A computer is a machine that has no intelligence to perform any task.
 Each instruction has to be given to computer.
 A computer cannot take any decision on its own.

Health risks
 Prolonged use of computer might lead to disorders of injuries of the wrist, neck , back bone and
eyes.
Dependency
 It functions as per a user’s instruction, so it is fully dependent on human being
Environment
 The operating environment of computer should be dust free and suitable.
No Feeling
 Computers have no feelings or emotions.
 It cannot make judgment based on feeling, taste, experience, and knowledge unlike a human
being.

GENERATION OF COMPUTERS
Generation in computer terminology is a change in technology a computer is/was being used. Initially,
the generation term was used to distinguish between varying hardware technologies. But nowadays,
generation includes both hardware and software, which together make up an entire computer system.
There are totally five computer generations known till date. Each generation has been discussed in detail
along with their time period and characteristics.
Following are the main five generations of computers
1) 1st Generation [1940-56]- [Vacuum tubes]
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2) 2nd Generation [1956-64]- [Transistor]
3) 3rd Generation [1964-70]- [IC]
4) 4th Generation [1970- till date]- [Micro processor]
5) 5th Generation [Present and behind]- [Artificial intelligence]
1) 1st Generation [1940-56]- [Vacuum tubes]
The period of first generation was 1946-1959. The computers of first generation used vacuum tubes as
the basic components for memory and circuitry for CPU (Central Processing Unit). These tubes, like
electric bulbs, produced a lot of heat and were prone to frequent
fusing of the installations, therefore, were very expensive and
could be afforded only by very large organizations. In this
generation mainly batch processing operating system were
used. Punched cards, paper tape, and magnetic tape were used
as input and output devices. The computers in this generation
used machine code as programming language.
The main features of first generation are:
 Vacuum tube technology
 Unreliable
 Supported machine language only
 Very costly
 Huge size
Some computers of this generation were:
 ENIAC
 EDVAC
2) 2nd Generation [1956-64]- [Transistor]
The period of second generation was 1959-1965. In this generation transistors were used that were
cheaper, consumed less power, more compact in size, more reliable and faster than the first generation
machines made of vacuum tubes. In this generation, magnetic cores were used as primary memory and
magnetic tape and magnetic disks as secondary storage devices. In this generation assembly language
and high-level programming languages like FORTRAN, COBOL was used. The computers used batch
processing and multiprogramming operating system.
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The main features of second generation are:
 Use of transistors
 Reliable in comparison to first generation computers
 Smaller size as compared to first generation computers
 Generated less heat as compared to first generation computers
 Consumed less electricity as compared to first generation computers
 Faster than first generation computers
 Still very costly
 A.C. needed
 Supported machine and assembly languages

3) 3rd Generation [1964-70]- [IC]
The period of third generation was 1965-1971. The computers of third generation used integrated
circuits (IC's) in place of transistors. A single IC has many transistors, resistors and capacitors along
with the associated circuitry. The IC was invented by Jack Kilby. This development made computers
smaller in size, reliable and efficient. In this generation remote
processing, time-sharing, multi-programming operating system were
used. High-level languages (FORTRAN-II TO IV, COBOL, PASCAL
PL/1, BASIC, ALGOL-68 etc.) were used during this generation.
The main features of third generation are:
1. IC used

2. Smaller size

3. Generated less heat

4. Faster

5. Still costly

6. A.C needed

7. Consumed lesser electricity

8. Supported high-level language

4) 4th Generation [1970- till date]- [Micro processor]
The period of fourth generation was 1971-1980. The computers of fourth generation used Very Large
Scale Integrated (VLSI) circuits. VLSI circuits having about 5000 transistors and other circuit elements
and their associated circuits on a single chip made it possible to have microcomputers of fourth
generation. Fourth generation computers became more powerful, compact, reliable, and affordable. As a
result, it gave rise to personal computer (PC) revolution. In this generation time sharing, real time,
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networks, distributed operating system were used. All the high-level languages like C, C++, DBASE
etc., were used in this generation.
The main features of fourth generation are:
1. VLSI technology used

5. Very cheap

2. Portable and reliable

6. Use of PC's

3. Very small size

7. Pipeline processing

4. No A.C. needed
8. Concept of internet was introduced
9. Great developments in the fields of networks
10. Computers became easily available

5) 5th Generation [Present and behind]- [Artificial intelligence]
The period of fifth generation is 1980-till date. In the fifth generation, the VLSI technology became
ULSI (Ultra Large Scale Integration) technology, resulting in the production of microprocessor chips
having ten million electronic components. This generation is based on parallel processing hardware and
AI (Artificial Intelligence) software. AI is an emerging branch in computer science, which interprets
means and method of making computers think like human beings. All the high-level languages like C
and C++, Java, .Net etc., are used in this generation.
AI includes:
 Robotics
 Neural Networks
 Game Playing
 Development of expert systems to make decisions in real life situations .
 Natural language understanding and generation.
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COMPUTER TYPES:
Computers can be broadly classified by their speed and computing power.

1.Analog computer:
Analog computer is that computer, which is use to process continuously varying data. Everything we see
and hear is change continuously. This changeable continuous stream of data is called analog data.
Analog computer can be used in scientific and industrial applications such as measure the electrical
current, frequency and resistance of capacitor, etc

2.Digital computer
Digital computer is most commonly used type of computer. A computer that performs calculations and
logical operations with quantities represented as digit, usually in the binary number system. It is used for
processing data represented by discrete, localized physical signals, as the presence or absence of electric
current.

3. PC (Personal Computer)
A PC can be defined as a small, relatively inexpensive computer designed for an individual user. PCs are
based on the microprocessor technology that enables manufacturers to put
an entire CPU on one chip. Businesses use personal computers for word
processing, accounting, desktop publishing, and for running spreadsheet
and database management applications. At home, the most popular use for
personal computers is playing games and surfing Internet. Although
personal computers are designed as single-user systems, these systems are
normally linked together to form a network.

4. Workstation
Workstation is a computer used for engineering applications (CAD/CAM), desktop publishing, software
development, and other such types of applications which require a moderate amount of computing power
and relatively high quality graphics capabilities.
Workstations generally come with a large, high-resolution graphics
screen, large amount of RAM, inbuilt network support, and a graphical
user interface. Most workstations also have a mass storage device such as
a disk drive, but a special type of workstation, called a diskless
workstation, comes without a disk drive.
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5. Minicomputer

It is a midsize multi-processing system capable of supporting up to 250
users simultaneously. a computer of medium power, more than a
microcomputer but less than a mainframe. Minicomputers are mainly
multi-users systems where more than one user can work simultaneously

6. Mainframe
Mainframe is very large in size and is an expensive computer capable of
supporting hundreds or even thousands of users simultaneously
Mainframe executes many programs concurrently and supports many
simultaneous execution of programs

7. Supercomputer
Supercomputers are one of the fastest computers currently
available. Supercomputers are very expensive and are employed
for specialized applications that require immense amount of
mathematical calculations (number crunching). For example,
weather forecasting, scientific simulations, (animated) graphics,
fluid dynamic calculations, nuclear energy research, electronic
design, and analysis of geological data (e.g. in petrochemical
prospecting).

COMPUTER COMPONENTS:
The central processing unit (CPU) is referred to as the “brain” of a computer system and it converts data
(input) into meaningful information (output). It is a highly complex, extensive set of electronic circuitry,
which executes stored program instructions. It controls all internal and external devices, performs
arithmetic and logic operations, and operates only on binary data, that is, data composed of 1s and 0s. In
addition, it also controls the usage of the main memory to store data and instructions, and controls the
sequence of operations
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1.Input Unit: This is process of entering data and instruction (also known as program) into the computer
system. The data instructions can be entered by using different inputs devices such as keyboard mouse
scanner etc. The input devices translate the information into the form understandable by computer. input
devices can not receive any data the computer system
2. Output Unit: output devices is the giving results of data processing .to the outside(external to the
computer system) the result are given through output devices such as monitors printers. Since computer
accepts the data only in the binary form and result processing is also in binary form, the result cannot be
directly given to the user therefore convert the results available in binary codes into a human –readable
form before displaying into the user.
CPU (Central Processing Unit): CPU is considered as the brain of the computer. CPU performs all
types of data processing operations. It stores data, intermediate results and instructions (program). It
controls the operation of all parts of computer.
CPU itself has following three components


ALU(Arithmetic Logic Unit)



Memory Unit



Control Unit

3. Memory or Storage Unit: Storage is the process of saving data and instructions permanently in the
computer so that they can be used for processing. The computer storage space not only stores data and
program that operate on the data but also stores intermediate results and final results of processing.
Memory units are two types they are : 1. primary memory unit
2. Secondary memory unit
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Functions of memory unit are:
 It stores all the data and the instructions required for processing.
 It stores intermediate results of processing.
 All inputs and outputs are transmitted through main memory.
4. Control Unit: control unit as the manager of the computer. the unit controls the operations of all parts
of computer but does not carry out any actual data processing operations.
The control unit must do the following:


Fetch the instruction (get the instruction from memory)



Decode the instruction(determine what the instruction is saying)



Get the data required by the instruction



Active the right circuits for the instruction.

Functions of this unit are:
 It is responsible for controlling the transfer of data and instructions among other units of a computer.
 It manages and coordinates all the units of the computer.
 It communicates with Input/output devices for transfer of data or results from storage.
5. ALU (Arithmetic Logic Unit): This unit consists of two subsections namely
i. Arithmetic section
ii. Logic Section
i. Arithmetic Section: Function of arithmetic section is to perform arithmetic operations like addition,
subtraction, multiplication and division. All complex operations are done by making repetitive use of
above operations.
ii. Logic Section: Function of logic section is to perform logic operations such as comparing, selecting,
matching and merging of data.

THE FURTHER NEED OF SECONDARY STORAGE:



Primary memory has limited storage capacity and is volatile, when power is off data will
be lose.



Secondary memory overcome this limitations by providing permanent storage and bulk
quantity.
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We all want to store files over a long period of time. We keep photographs, projects,
music, films, letters and spreadsheets on our computers. We also expect our programs to
be there when we switch the computer on.



The secondary storage can be fixed or removable storage



Secondary storage therefore needed because it is non-volatile, meaning it retains its
contents without the need for a power supply. It also has the large storage capacity
needed to store the operating system and all the programs and files needed by a modern
computer system. Because we need a lot of it, it therefore needs to be cheap.

Capacity: The amount of data to be stored / size of the file.
Speed: How quickly the user needs to be able to access the data from the storage device.
Portability: Whether the data needs to be moved from one place to another such as from home
to school. Some companies store back-ups of important data ‘off-site’.
Durability: How long the storage media can reasonably be expected to last? Remember that a
lot of secondary storage needs to be portable.
Reliability: Whether the data can always be accessed reliably and in the format in which it was
saved.

TYPES OF MEMORY or MEMORY HIERARCHY:
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Internal Processor Memory: This memory is placed within the CPU (processor) or is attached
to a special fast bus. Internal memory usually includes cache memory and special registers, both
of which can be directly accessed by the processor.
1. Registers: A processor register is a computer memory that provides quick access to the data
currently being used for processing,
The ALU stores all the temporary results and the final result in processor registers. As
mentioned earlier, registers are at the top of the memory hierarchy and always preferred to
speed up program execution.
Register are also used to store the instructions of the program currently being executed.
2. Cache Memory: Cache Memory is an intermediate form of storage between the ultra-fast
CPU registers and the primary memory. The CPU uses Cache Memory to store instructions and
data that are repeatedly required to execute programs, thereby improving the overall system
speed and increasing the performance of the computer
Working of cache memory:
When a program is being executed and the CPU wants to read data or instruction.
The CPU first checks whether the data or instruction is available in the cache memory if
it is not present there, the CPU reads the data or instructions from the main memory into the
processor registers and also copies it into the cache memory when the piece of data/instruction
is needed again, the CPU reads it from the cache memory instead of the main memory.
Advantages
 Cache memory is faster than main memory.
 It consumes less access time as compared to main memory.
 It stores data for temporary use.

Disadvantages
 Cache memory has limited capacity.
 It is very expensive

PRIMARY MEMORY:
Primary memory also called main memory or internal memory. Primary memory can be directly
accessed by the CPU. The CPU continuously read instructions stored in the primary memory and
executes them.
Primary memory holds only those data and instructions on which computer is currently working. It has
limited capacity and data is lost when power is switched off. It is generally made up of semiconductor
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device. These memories are not as fast as registers. The data and instruction required to be processed
reside in main memory. It is divided into two subcategories RAM and ROM.
Characteristics of Main Memory
 These are semiconductor memories
 It is known as main memory.
 Usually volatile memory.
 Data is lost in case power is switched off.
 It is working memory of the computer.
 Faster than secondary memories.
 A computer cannot run without primary memory.

a) RAM: RANDOM ACCESS MEMORY
RAM can read and write the data memory. Read refers to the retrieving of information from
memory , write refers to the storing of information in the memory.
RAM is a volatile storage area within the computer that is typically used to store data temporarily, so
that can be promptly accessed by the processor.
RAM is called random access because any memory cell can be directly accessed if its address is known.
When the RAM get full , the computer system operates at a slow speed . how ever the data in the RAM
stay there only as long as the computer is running.
When the computer is power off , the data will be lose.
RAMs are two types they are: 1.SRAM
2. DRAM

1. SRAM: STATIC RAM
The word “static” indicates that the memory retains its contents as long as power is being
supplied. However, as soon as the power goes down, the data are lost. SRAM is made of D flipflops .the memory cells flip-flops between 0 and 1 without use of capacitors. There is no need
for an external refresh process to be carried out. SRAM is that it occupies more space and it is
more expensive than DRAM. SRAM is faster, more reliable than DRAM, and is often used as
cache memory. SRAM chips are also used in cars, household appliance, and handheld electronic
devices.
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2. DRAM: DYNAMIC RAM
This is the most common type of memory used in personal computers, workstation, and servers today. A
DRAM chip contains millions of tiny memory cells. Each cell is made up of a transistors and a capacitor.
The problem with DRAM is that the capacitor leaks energy very quickly and can hold the charge for
only a fraction of a second. DRAM is need to be continuous refresh thousands times per a second. It can
have large number of cells. The advantages of DRAM over SRAM is that it is cheaper, can hold more
data per chip, and generates less heat than SRAM .DRAM is widely used to build main memory.

b) ROM: READ ONLY MEMORY
ROM is read only data memory. ROM refers to computer memory chips containing permanent
or semi-permanent data.ROM is non-volatile memory. That is the data is retained in it even
after the computer is turned off . most computers store critical programs such as the basic
input/output system(BIOS) in ROM. And it is cheaper than the RAM.
ROM can be divided into different types they are:
1. MROM(MASKED READ ONLY MEMORY)
2. PROM(PROGRAMMABLE READ ONLY MEMORY)
3. EPROM(ERASABLE PROGRAMMABLE READ ONLY
MEMORY)
4. EEPROM(ELECTRICALLY ROM
5. FLASH ROM

i) MASKED READ ONLY MEMORY:
The very first ROMs, known as masked ROMs, were hard-wired devices that contained a preprogrammed set of data or instructions. The contents of such ROMs had to be specified before
chip production so the actual data could be used to arrange the transistors inside the chip.

ii) PROM (PROGRAMMABLE READ ONLY MEMORY)
It is also called one-time programmable ROM or PROM burning, and can be written to or
programmed using a special device called a PROM programmer. The PROM programmer uses
high voltages to permanently destroy or create internal links within the chip. The working of
PROM programmer is similar to that of a CD-ROM recorder. It is very expensive.
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iii) EPROM (ERASABLE PROGRAMMABLE READ ONLY MEMORY)
An EPROM is programmed in exactly the same manner as a PROM. However, unlike PROM,
an EPROM can be erased and reprogrammed repeatedly. It can be erased by simply exposing
the device to a strong source of ultraviolet light for a certain amount of time. Note that an
EPROM eraser is not selective; it will erase the entire EPROM. Although EPROM is more
expensive than PROM, its ability to be reprogrammed makes it more useful.

iv) EEPROM (ELECTRICALLY ERASABLE READ ONLY MEMORY)
It is based on a semiconductor structure similar to EPROM, but allows the entire or selected
contents to be electrically erased, then rewritten electrically, so that they need not be removed
from computer. The process of writing an EEPROM is also known as flashing.

v) FLASH MEMORY: flash memory is also a type of EEPROM in which the contents can be
erased under software control. Flash memory is a type of constantly powered non-volatile
memory that can be erased and reprogrammed in blocks.

This is the most flexible type of

ROM , widely used to store BIOS programs. It is primarily used in memory cards, USB flash
drives, laptop computer, digital audio players, and mobile phones.

2. SECONDARY MEMORY OR SECONDARY STORAGE DEVICES:
Secondary memory is also known as external memory or auxiliary memory. Secondary memory
differs from main memory in that it not directly accessible by the CPU. Secondary storage
devices hold data even when the computer is switched off.
The computer usually uses its input/output channels to access data from secondary storages
devices to transfer the data to an intermediate area in the main memory. Secondary storage
devices are non-volatile in nature, cheaper than the primary memory, and can be used to store
huge amounts of data. While the CPU can read the data stored in the main memory in
nanoseconds, the data from the secondary storage devices can be accessed in milliseconds.
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there are two methods of accessing data from the secondary storage devices (see Figure ):

Sequential Access: Sequential access means the computer system must search the storage
device from the beginning until the desired data is found. The most common sequential access
storage device is magnetic tape where data is stored and processed sequentially
Direct Access: Direct access, also known as random access, means that the computer can go
directly to the location, where the data that the user wants, are stored. The most common direct
access storage devices are magnetic disk and optical disk.

MAGNETIC TAPS:
Magnetic tapes are mass storage devices capable of backing up and retaining large volumes of
data. A magnetic tape, which resembles an audio tape, is thin strip of plastic coated with
magnetic recording material. These storage devices are used as sequential access secondary
devices. Magnetic tapes are available in the form of cassettes, reel, and cartridges, with reels
being mostly widely used. Reels that are used with mini and mainframe computers.
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Data representation on magnetic tape, data recorded in the form of tiny non-magnetized and
magnetized spots. Where the presence of a spot represents 1 and its absence represents 0. This
means that data is stored as in the form of 0s and 1s.A tape drive is used to read and write data
on a magnetic tape.

Advantages:


Magnetic tapes are compact in size, light in weight, and can store large amounts of data.



The cost of storing data is very less as compared to other devices



Tapes are easily portable and can be used to transfer data from one computer to another
computer.



Copying of data on magnetic tape is easy and fast.



Tapes drives use less power.



Magnetic tapes are can be used for long-term data storage and retrieval.

MAGNETIC DISK:
The surface of a disk is divided into imaginary tracks and sectors as illustrated in Figure
Tracks are concentric circles where the data are stored, and are numbered from the outermost to
the innermost ring, starting with zero. Sectors refer to the number of fixed-size areas (imaginary
pie slices) that can be accessed by one of the disk drive's read/write heads, in one rotation of the
disk, without the head having to change its position.. The disk address comprises sector number,
track number and surface number (if double-sided disks are used). The track sectors are grouped
into a collection known as cluster. It refers to the basic allocation unit for storage on a disk,

Figure : Organization of Disk Surface
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consisting of one or more track sectors. It is also the minimum amount of disk space used by a
single file.
Frequently, multiple disks (platters) are maintained and used together to create a large diskstorage system. Typically, two or more platters are stacked on top of each other with a common
spindle, which rotates them. There is a gap between the platters, making room for the magnetic
read/write head. There is a read/write head for each side of each platter and all the heads are
attached to a single assembly called a disk arm assembly, which can move them towards the
central spindle or towards the edge (see Figure 3.10). All the read/write heads are on an equal
diameter track on the different platters at one time. The tracks of equal diameter on different
platters form a cylinder
TYPES OF MAGNETIC DISKS
1. FLOPPY DISK: floppy disk are data storage devices which consists of a thin magnetic
storage medium encased in a square plastic shell lined with fabric that removes dust particles.
The storage capacity of floppy disk is very limited as compared to optical disks and flash drives.
Although floppy disks are in expensive. They are must slower than the other data storage
devices. ). It is a removable disk and is read and written by a floppy disk drive (FDD), which is a
device that performs the basic operation on a disk, including rotating the disk and reading and
writing data onto it.
2. HARD DISKS:
The hard disk, also called the hard drive or fixed disk, is the primary storage unit of the
computer. It consists of a stack of disk platters that are made up of aluminium alloy or glass
substrate coated with a magnetic material and protective layers. They are tightly sealed to
prevent any dust particle, which causes head crash, from getting inside.
3. ZIP DISK:
A Zip disk was an advanced version of the floppy disk developed by Iomega. The disk needed a
special drive called the Zip drive in order to be used. Zip disks were available in 100- and 250PREPARED BY S.S.RAO
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MB capacities and were used to store, share and back up large amounts of data, which was not
possible with ordinary floppy disks. With the introduction of new and better storage mediums
such as memory sticks and DVD-RWs, along with higher capacity hard disks, the Zip disk
became less favored and eventually disappeared from the market.
OPTICAL DISKS:
An optical disk is a flat, circular, plastic disk coated with material on which bits may be stored
in the form of highly reflective areas and significantly less reflective areas, from which the
stored data may be read when illuminated with a narrow-beam source, such as a laser diode.

COMPACT DISK:
Compact disk read-only memory (CD-ROM), Is a type of optical disk that uses laser technology
to read data from and write data to the disk. A single CD-ROM can store a large amount of data,
but once the information is stored, it becomes permanent and cannot be altered. CDs are easily
portable from

one computer to another computer and also data transfer from computer to

another.
A CD is a shiny, silver color metal disk of 12 cm diameter. A typical optical disk is made up of
three layers: a polycarbonate base through which light can pass, a layer of aluminium, and a
protective layer of acrylic on top of that. Compact disks are available in various formats: CDROM.
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DIGITAL VIDEO DISK (DVD)
A Digital video disk or digital versatile disk is an extremely high-capacity optical disk with
storage capacity ranging from 4.7GB to 17GB.DVDs are widely used to store large databases
movies, music, complex software, etc . Most of the DVD-ROMs are double-sided disks, as they
can store data on both the sides.
A standard DVD can store seven times more than a CD because of its multi-layer storage
technique and the fact that the size of its pits and tracks is smaller. When data is recorded on a
DVD, the laser starts on the inside of the disk and moves outward. The laser beam has a smaller
wavelength and can be focused on two different layers on the disk. Data can be recorded on each
of the layers, thereby doubling the storage capacity of the disk.
BLU-RAY DISKS:
A Blu-ray disk is an optical disk developed by the blu-ray disc association (BDA), which
includes leading companies such as Apple, Dell, HP, Sony, TDK, and Thomson. The format of a
Blu-Ray disk was specifically developed to bring forward a recordable, rewritable disk that can
store large amount of data and display high-definition videos. A single –sided Blu-ray disk can
store 25GB of data and a dual-layer disk can store 50GB of data . while CDs and DVDs uses a
red laser to read and write data, Blu-ray disks on the other hand use a Blue-violet laser.
MAGNETO-OPTICAL DISK
A magneto-optical disk is a rewritable disk that makes use of both magnetic disk and optical
technologies. It is similar to a magnetic diskette except for its larger size. Magneto-optical disks
are seldom manufactured and used due to the advent of flash drives and DVD/CD drives, which
are less expensive and have better writing time and reliability.
Magneto-optical disks are also known as magneto-optical drives and MO drives.
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UNIVERSAL SERIAL BUS
Universal serial bus (USB), developed by Intel, is a set of connectivity specifications that
establishes communication between personal computers and devices such as mouse, keyboard,
pen drive, external hard disk drives, etc.
All USB devices come with a USB connector that is plugged into the USB port on the computer.
As you plug in a USB device, it is detected by the computer and the required software is
configured automatically; there is no need to restart the computer. Another advantage of USB is
that it determines (and provides) the electrical power required by the device connected to it.
Pen Drive
A pen/flash drive is a removable storage device that is frequently used nowadays to transfer
audio, video, and data files from one computer to another. A pen drive consists of a small printed
circuit board, which is fitted inside a plastic, metal, or rubber casing to protect it.
External Hard Disk Drive
External hard disk drive is a type of hard drive that resides in its own enclosure (called hard
drive cage) outside the computer case and is connected to the system through interfaces like
USB .The storage capacity of external hard disk ranges from 20 GB to several TBs
Memory Sticks:
Memory Stick, also known as memory card, is a digital storage device, which is designed to be
used with portable electronic devices such as mobile phones, digital cameras, PDAs, iPod, etc.It
was launched in 1998 by Sony and immediately gained popularity due to its support for fast data
transfer speed and large storage capacity. Though the original Memory Stick provided storage
capacity of up to 128 MB, nowadays Memory Sticks with storage capacity of up to 32 GB are
available in the market. Memory Stick can be removed from the portable device and accessed by
a personal computer using Memory Stick-capable memory card reader.
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MASS STORAGE DEVICES
Mass storage refers to storing enormous amounts of data. Mass storage devices can store up to
several trillion bytes of data and hence are used to store large database.
Mass storage devices have following features:


Sustainable transfer speed



Low cost



High data storage capacity



Less weight



Better tolerance of physical stress caused by shaking or dropping



Low power consumption



Easily portable.

COMPUTER HARDWARE:
Hardware represents the physical and tangible components of a computer i.e. the components that can be
seen and touched. Computer hardware is digital machine. It can understand only two basic states on and
off, these two values used in the binary system. Computer hardware cannot think and makes decisions on
its own, hence it cannot be used to analyse a given set of data and find solution. The hardware needs
software to instruct what has to be done.

Examples of Hardware are following:
 Input devices -- keyboard, mouse etc.
 Output devices -- printer, monitor etc.
 Secondary storage devices -- Hard disk, CD, DVD etc.
 Internal components -- CPU, motherboard, RAM etc.

COMPUTER SOFTWARE:
Software is a set of programs, which is designed to perform a well-defined function. A program is a
sequence of instructions written to solve a particular problem.
There are two types of software
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System Software



Application Software

System Software
The system software is collection of programs designed to operate, control, and extend the processing
capabilities of the computer itself. System software is generally prepared by computer manufactures.
These software products comprise of programs written in low-level languages which interact with the
hardware at a very basic level. System software serves as the interface between hardware and the end
users.
Some examples of system software are Operating System, Compilers, Interpreter, and Assemblers etc.

Features of system software are as follows:
 Close to system

 Less interactive

 Fast in speed

 Smaller in size

 Difficult to design

 Difficult to manipulate

 Difficult to understand

 Generally written in low-level language

Application Software
Application software products are designed to satisfy a particular need of a particular environment. All
software applications prepared in the computer lab can come under the category of Application software.
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Application software may consist of a single program, such as a Microsoft's notepad for writing and
editing simple text. It may also consist of a collection of programs, often called a software package,
which work together to accomplish a task, such as a spreadsheet package.
Examples of Application software are following: Payroll Software, Student Record Software, Inventory
Management Software, Income Tax Software, Railways Reservation Software, Microsoft Office Suite
Software, Microsoft Word, Microsoft Excel, and Microsoft PowerPoint

Features of application software are as follows:
 Close to user

 Easy to understand

 Easy to design

 Easy to manipulate and use

 More interactive

 Bigger in size and requires large storage

 Slow in speed

space

 Generally written in high-level language

Relationship between Hardware and Software
 Hardware and software are mutually dependent on each other. Both of them must work together

to make a computer produce a useful output.
 Software cannot be utilized without supporting hardware.
 Hardware without set of programs to operate upon cannot be utilized and is useless.
 Hardware is a one-time expense.
 Software development is very expensive and is a continuing expense.
 Different software applications can be loaded on hardware to run different jobs.
 Software acts as an interface between the user and the hardware.
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COMPUTER INPUT DEVICES:
An input device is an electromechanical device that allows the user to feed information into the
computer for analysis, storage and to give commands to the computer. Data and instructions are
entered into the computer's memory through an input device. It captures information and
translates it into a form that can be processed and used by the other parts of the computer

1. Keyboard
Keyboard is the most common and very popular input device which helps
in inputting data to the computer. The layout of the keyboard is like that of
traditional typewriter, although there are some additional keys provided for
performing additional functions.
Keyboards are of two sizes 84 keys or 101/102 keys, but now keyboards
with 104 keys or 108 keys are also available for Windows and Internet.

The keys on the keyboard are as follows:
S.No

Keys

Description

1

Typing Keys

These keys include the letter keys (A-Z) and digit keys (0-9) which
generally give same layout as that of typewriters.

2

Numeric Keypad

It is used to enter numeric data or cursor movement. Generally, it
consists of a set of 17 keys that are laid out in the same configuration
used by most adding machines and calculators.

3

Function Keys

The twelve function keys are present on the keyboards which are
arranged in a row at the top of the keyboard. Each function key has
unique meaning and is used for some specific purpose.

4

Control keys

These keys provide cursor and screen control. It includes four
directional arrow keys. Control keys also include Home, End, Insert,
Delete, Page Up, Page Down, Control(Ctrl), Alternate(Alt),
Escape(Esc).

5

Special Purpose Keys

Keyboard also contains some special purpose keys such as Enter,
Shift, Caps Lock, Num Lock, Space bar, Tab, and Print Screen.
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Advantages:



The keyboard easy to use and inexpensive

Disadvantages:


The keyboard cannot be used to draw figures.



The process of moving the cursor to another position is very slow.

POINTING DEVICES:

A pointing input devices enables users to easily control the movement of the pointer to select
items on a display screen, to select commands from commands menu, to draw graphics

1. Mouse
Mouse is most popular pointing device. It is a very famous cursor-control
device having a small palm size box with a round ball at its base which
senses the movement of mouse and sends corresponding signals to CPU
when the mouse buttons are pressed.
Generally it has two buttons called left and right button and a wheel is
present between the buttons.
Advantages



Easy to use



Not very expensive



Moves the cursor faster than the arrow keys of keyboard.

Disadvantages:



The mouse needs extra desk space to be placed and moves easily.



The ball in the mechanical mouse must be cleaned to remove dust from it

2. Track Ball
Track ball is an input device that is mostly used in notebook or laptop
computer, instead of a mouse. This is a ball which is half inserted and by
moving fingers on ball, pointer can be moved. Since the whole device is not
moved, a track ball requires less space than a mouse. A track ball comes in
various shapes like a ball, a button and a square.
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Advantages:



The trackball provides better resolution.



It occupies less space



It is easier to use as compared to a mouse as its use involves less hand-and –arm
movements

3. Trackpad: Trackpad (also referred to as touchpad) is a stationary pointing device that works
by sensing the movement of fingers across a small sensitive surface (1.5 or 2 inches) and
translating them into the pointer movement on the screen . It is generally used in laptops but can
also be connected to a PC through a cord.

Advantages:



The touchpad occupies less space



It is easier to use as compared

to a mouse as its use involves less hand-and-arm

movements


It is in-built in the keyboard, and hence negates the need to carry an extra devices

Handheld Devices:
A handheld device is a pocket-sized computing devices with a display screen and touch input
and/or a miniature keyboard. Handheld devices include Smartphone’s, PDAs, and portable
media players.
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1. Joystick
Joystick is also a pointing device which is used to move cursor position on
a monitor screen. It is a stick having a spherical ball at its both lower and
upper ends. The lower spherical ball moves in a socket. The joystick can
be moved in all four directions.

2. Light Pen
Light pen is a pointing device which is similar to a pen. It is used to select
a displayed menu item or draw pictures on the monitor screen. It consists
of a photocell and an optical system placed in a small tube. When the tip of
a light pen is moved over the monitor screen and pen button is pressed, its
photocell sensing element detects the screen location and sends the
corresponding signal to the CPU.
3. Touch screen

A touch screen is display screen that can identify the occurrence and position of a touch inside
the display region. A user can touch the screen by using either a finger or stylus. The touch
screen facilitates the user to interact with what is displayed on the screen in straightforward
manner.

Optical Devices:
Optical Devices, also known as data-scanning devices, use light as a source of input for
detecting or recognizing different objects such as characters, marks, code, and images. These
devices convert these objects into digital data and send it to the computer for further processing
1. Scanner
Scanner is an input device which works more like a photocopy machine. It
is used when some information is available on a paper and it is to be
transferred to the hard disc of the computer for further manipulation.
Scanner captures images from the source which are then converted into the
digital form that can be stored on the disc. These images can be edited
before they are printed.
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2. Bar Code Readers
Bar Code Reader is a device used for reading bar coded data (data in form of
light and dark lines). Bar coded data is generally used in labelling goods,
numbering the books etc. It may be a hand held scanner or may be
embedded in a stationary scanner. Bar Code Reader scans a bar code image,
converts it into an alphanumeric value which is then fed to the computer to
which bar code reader is connected

3. Magnetic Ink Card Reader (MICR)
MICR input device is generally used in banks because of a large number of
cheques to be processed every day. The bank's code number and cheque
number are printed on the cheques with a special type of ink that contains
particles of magnetic material that are machine readable.

4. Optical Character Recognition: As stated earlier, a scanner converts an input document into
an electronic format that can be stored on the disk. If the document to be scanned contains an
image, it can be manipulated using image editing software. However, if the document to be
scanned contains text, you need an optical character recognition (OCR) software. This is
because when the scanner scans a document, the scanned document is stored as a bitmap in the
computer's memory. The OCR software translates the bitmap image of text to the ASCII codes
that the computer can interpret as letters, numbers and special characters.
5. Optical mark recognition (OMR): is the process of detecting the presence of intended
marked responses. A mark registers significantly less light than the surrounding paper. Optical
mark reading is done by a special device known as optical mark reader. In order to be detected
by the OMR reader, a mark has to be positioned correctly on the paper and should be
significantly darker than the surrounding paper.
AUDIOVISUAL INPUT DEVICES:
Audio input devices are used to either capture or create sound. They enables computer s to
accept music, speech, or sound effects for recording and editing. Microphones and CD players
are examples of two widely used audio input devices .
Video input devices are used to capture video from the outside world into a computer. The term
video means a moving picture along with sound . examples web camera, digital camera.
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Card Reader :
A card reader is an electronic devices which is used to read flash memory cards and smart cards.
While in some computers, a card reader is already integrated, it can also be used as a standalone
devices and can be connected to a computer using a USB port.
.

COMPUTER OUTPUT DEVICES:
Any device that output information from a computer can be called an output devices. Output
devices are electromechanical devices that accepts digital data from a computer and convert
them into human-understandable language
Following are few of the important output devices which are used in a computer.
1. Monitors
2. Printer
3. Plotter
4. Projector

1. Monitors:
Monitors are soft copy devices. Monitors commonly called as Visual Display Unit (VDU), are the main
output device of a computer. It forms images from tiny dots, called pixels that are arranged in a
rectangular form. The sharpness of the image depends upon the number of pixels.

There are two kinds of viewing screen used for monitors.
I. Cathode-Ray Tube (CRT)
II. Flat- Panel Display
I. Cathode-Ray Tube (CRT) Monitor
The CRT display is made up of small picture elements called pixels. The
smaller the pixels, the better the image clarity, or resolution. It takes more
than one illuminated pixel to form whole character, such as the letter ‘e’ in
the word help.
A finite number of characters can be displayed on a screen at once. The
screen can be divided into a series of character boxes - fixed location on the
screen where a standard character can be placed. Most screens are capable of
displaying 80 characters of data horizontally and 25 lines vertically.
There are some disadvantages of CRT:
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Large in Size



High power consumption

II. Flat-Panel Display Monitor
The flat-panel display refers to a class of video devices that have reduced
volume, weight and power requirement in comparison to the CRT. You
can hang them on walls or wear them on your wrists. Current uses of flatpanel displays include calculators, video games, monitors, laptop
computer, graphics display.

The flat-panel display is divided into two categories:


Emissive Displays - The emissive displays are devices that convert electrical energy into light.
Examples are plasma panel and LED (Light-Emitting Diodes).



Non-Emissive Displays - The Non-emissive displays use optical effects to convert sunlight or
light from some other source into graphics patterns. Example is LCD(Liquid-Crystal Device)

2. Printers
Printer is a device that takes the text and graphics information from a computer and prints it on a paper.
Printers are available in the market in various sizes, speeds, sophistication, and cost. Usually, more
expensive printers are used for higher resolution colour printing.
There are two types of printers:
1. Impact Printers
2. Non-Impact Printers
1. Impact Printers
The impact printers print the characters by striking them on the ribbon which is then pressed on the
paper.
Advantages:


These printers enable users to produce carbon copies.



They are cheap

Disadvantages:


Impact printers are slow



They offer poor print quality
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They can be extremely noisy



They can print of only using the standard font

These printers are of two types
I. Character printers
II. Line printers
I. Character Printers
Character printers are the printers which print one character at a time.
These are further divided into two types:
i. Dot Matrix Printer (DMP)
ii. Daisy Wheel
i. Dot Matrix Printer
In the market one of the most popular printers is Dot Matrix Printer. These printers are popular because
of their ease of printing and economical price. Each character printed is in form of pattern of dots and
head consists of a Matrix of Pins of size (5*7, 7*9, 9*7 or 9*9) which comes out to form a character that
is why it is called Dot Matrix Printer.
Advantages

Disadvantages

 Inexpensive

 Slow Speed

 Widely Used

 Poor Quality

ii. Daisy Wheel
Head is lying on a wheel and pins corresponding to characters are like petals of Daisy (flower name) that
is why it is called Daisy Wheel Printer. These printers are generally used for word-processing in offices
which require a few letters to be sent here and there with very nice quality.
Advantages
 More reliable than DMP
 Better quality

Disadvantages
 Slower than DMP
 Noisy
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II. Line Printers

Line printers is a high-speed impact printers in which one typed line is printed at a
time. Line printers are widely used in data centers and industrial environments.

2. Non-impact Printers
Non-impact printers print the characters without using ribbon. These printers print a complete page at a
time so they are also called as Page Printers.
Advantages:


Non –impact printers produce print of good quality.



They are noiseless.



They are fast



They can print text different fonts .

Disadvantages:


These printers are expensive.



The ink cartridges used by them are also cost .

These printers are of two types
1. Laser Printers
2. Inkjet Printers
1. Laser Printers
These are non-impact page printers. They use laser lights to produce the dots needed to form the
characters to be printed on a page.
Advantages
 Very High Speed
 Very High Quality Output
 Give Good Graphics Quality

Disadvantages
 Expensive.
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2. Inkjet Printers
Inkjet printers are non-impact character printers based on a relatively new technology. They print
characters by spraying small drops of ink onto paper. Inkjet printers produce high quality output with
presentable features.
Advantages
 High Quality Printing
 More Reliable

Disadvantages
 Expensive As Cost Per Page Is High
 Slow As Compared To Laser Printer

PROJECTORS:
A projector is a device that takes an image from a video source and projects it onto a screen or
another surface. Projectors are used for a wide range of applications, varying from home theater
system for projecting movies and television programmers’ onto a screen much larger than even
the biggest available television.
Projectors also allow user to change or adjust some features of image such as brightness,
sharpness , and colour settings.
PLOTTERS:
A plotter is a printing device that is usually used to print vector graphics with high print quality.
they are widely used to draw maps, in scientific applications, and computer –aided engineering.
A plotter is basically a printer that interprets commands from a computer to make line drawings
on paper with one or more automated pens. Since plotters are much more expensive than
printers, they are used only for specialized applications.
PROCESSOR—I/O DEVICES COMMUNICATION:
The communication between CPU and input/output devices is implemented using an interface unit. In a
computer system, data is transferred from an input device to the processor and from the processor to an
output device. Each input and output device is provided with a device controller, which is used to manage
the working of various peripheral devices. Actually, the CPU communicates with the device controllers
for performing the I/O operations.
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In the computer system, the interface unit works as an intermediary between the processor and the device
controllers of various peripheral devices. The interface unit accepts the control commands from the
processor and interprets the commands so that they can be easily understood by the device controllers for
performing the required operations. Hence, the interface unit is responsible for controlling the input and
output operations. The processor to I/O devices communication involves two important operations-I/O
read and I/O write.
operations-I/O read and I/O write.
The I/O operation helps the CPU to read the data from an input device. The sequence of steps done during
transferring the data from and an input device to the CPU are as follows1. The input device kept the data that needs to be transferred on the data bus which transfers single
byte of data at a time.
2. The input device then issues the data valid single through the device control bus to the data
register, showing that the data is present on the data bus.
3. After accepting the data by the data register of the interface unit, it issues a data accepted signal
through the device control bus as an acknowledgement to the input device, showing that the data
is received. Then, the input device disables the data valid signal.
4. The flag bit of the status register is set to 1 because the data register holds the data.
5. Now, the CPU issues an I/O read signal to the data register in the interface unit.
6. The data register then places the data on the data bus connected to the CPU. When the data is
received, the CPU sends an acknowledgement signal to the input device, showing that the data
has been received.
The I/O write operation helps the processor to write the data to an output device. The sequence of steps
done during transferring the data from CPU to the output device are as follows-
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1. The CPU kept the data that needs to be transferred on the data bus connected to the data register
of the interface unit.
2. The CPU also kept the address of the output device on the device address bus.
3. The CPU then issues the I/O write signal which writes the data on the data register. The data
register holds the data , showing that flag bit of the status register is set to 1 .
4. Now, the data register issues a data accepted signal through the control bus to the CPU, showing
that the data has been receieved.
5. Then, the interface unit kept the data on the data bus connected to the device controller of the
output device.
6. The output device receives the data and sends an acknowledgement signal to the CPU through the

interface unit, showing that the desired data has been received .
FACTORS AFFECTING INPUT DEVICES, OUTPUT DEVICES:

Input devices are peripherals from which computers receive data. Examples include keyboards,
mice, scanners and webcams. These accessories extend the functionality of a computer and boost
productivity, but only if you select the right ones. Understand the factors for selecting input
devices to make the most of your next computer accessory purchase.
Features
There's no point in buying an input device that does nothing. Make sure you select one that fits
your needs and lifestyle. Carpal tunnel-suffers might want to select a keyboard that has good
wrist support, for example. Some notebook users buy travel-size mice for computing on-the-go.
Graphic designers often use highly sensitive tablets that accept detailed input from a stylus.
Compatibility
A device that fits your needs, but doesn't work with your computer is useless. Check the system
requirements of the input devices to ensure they work with your computer. Some peripherals
only work in Windows or Mac OS X, for example. Others might require certain software to fully
function.
Also consider how well the device will interact with your entire computer setup. A large
keyboard might give you more room for typing, but it must leave enough room for the mouse. A
new input device might also interfere with another device on your computer. Review this before
purchase.
Cost
The most prohibitive factor in selecting input devices is cost. A certain device might meet your
needs and work with your existing computer setup, but not if you can't justify the cost. Make
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sure you or your organization can afford the input device. If the product is very expensive,
consider alternatives that provide similar functionality.
DATA PREPARATION:
Data preparation is the process of cleaning and transforming raw data prior to processing and
analysis. It is an important step prior to processing and often involves reformatting data, making
corrections to data and the combining of data sets to enrich data.
Benefits of data preparation
Fix errors quickly — Data preparation helps catch errors before processing. After data has
been removed from its original source, these errors become more difficult to understand and
correct.
Produce top-quality data — Cleaning and reformatting datasets ensures that all data used in
analysis will be high quality.
Make better business decisions — Higher quality data that can be processed and analyzed
more quickly and efficiently leads to more timely, efficient and high-quality business decisions.

Gather data
The data preparation process begins with finding the right data. This can come from an existing
data catalog or can be added ad-hoc.
Discover and assess data
After collecting the data, it is important to discover each dataset. This step is about getting to
know the data and understanding what has to be done before the data becomes useful in a
particular context.
PREPARED BY S.S.RAO

Page 36

UNIT-I

FUNDAMENTALS OF COMPUTER SCIENCE

Cleanse and validate data
Cleaning up the data is traditionally the most time consuming part of the data preparation
process, but it’s crucial for removing faulty data and filling in gaps. Important tasks here
include:


Removing extraneous data and outliers.



Filling in missing values.



Conforming data to a standardized pattern.



Masking private or sensitive data entries.

Transform and enrich data
Transforming data is the process of updating the format or value entries in order to reach a welldefined outcome, or to make the data more easily understood by a wider
audience. Enriching data refers to adding and connecting data with other related information to
provide deeper insights.
Store data
Once prepared, the data can be stored or channeled into a third party application—such as a
business intelligence tool—clearing the way for processing and analysis to take place
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