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UNIT 1: COMPUTER FUNDAMENTALS 

 

DEFINITION OF COMPUTER 

A computer is an electronic data processing device, which accepts and stores data input, processes the 

data input, and generates the output in a required format. 

Functionalities of a Computer 

Step 1 − Takes data as input. 

Step 2 − Stores the data/instructions in its memory and uses them as required. 

Step 3 − Processes the data and converts it into useful information. 

Step 4 − Generates the output. 

Step 5 − Controls all the above four steps. 

 

 

 OPERATING SYSTEM 
      An Operating System (OS) is an interface between a computer user and computer hardware. An 

operating system is a software which performs all the basic tasks like file management, memory 

management, process management, handling input and output, and controlling peripheral devices such 

as disk drives and printers.  

     Some popular Operating Systems include Linux Operating System, Windows Operating System, 

VMS, OS/400, AIX, z/OS, etc.  

 

Definition    
     An operating system is a program that acts as an interface between the user and the computer 

hardware and controls the execution of all kinds of programs. Following are some of important 

functions of an operating System.  

 Memory Management  

 Processor Management  

 Device Management  

 File Management  

 Security  

 Job accounting 

 Coordination between other software and users Operating System 

 

 



Memory Management  

 
             Memory management refers to management of Primary Memory or Main Memory. Main 

memory is a large array of words or bytes where each word or byte has its own address.  

Main memory provides a fast storage that can be accessed directly by the CPU. For a program to be 

executed, it must in the main memory. An Operating System does the following activities for memory 

management:  

 

 Keeps tracks of primary memory, i.e., what part of it are in use by whom, what part are not in 

use.  

 

 In multiprogramming, the OS decides which process will get memory when and how much.  

 

 Allocates the memory when a process requests it to do so.  

 

 De-allocates the memory when a process no longer needs it or has been terminated.  
 

Processor Management  

 
In multiprogramming environment, the OS decides which process gets the processor when and for 

how much time. This function is called process scheduling. An Operating System does the following 

activities for processor management:  

 Keeps tracks of processor and status of process. The program responsible for this task is known 

as traffic controller.  

 

 Allocates the processor (CPU) to a process.  

 

 De-allocates processor when a process is no longer required.  
 

Device Management  

 
An Operating System manages device communication via their respective drivers. It does the 

following activities for device management:  

 Keeps tracks of all devices. The program responsible for this task is known as the I/O 

controller.  

 

 Decides which process gets the device when and for how much time.  

 

 Allocates the device in the most efficient way.  

 

 De-allocates devices.  
 

 

 

 

 

 



File Management  
A file system is normally organized into directories for easy navigation and usage. These directories 

may contain files and other directions. Operating System. An Operating System does the following 

activities for file management:  

 Keeps track of information, location, uses, status etc. The collective facilities are often known 

as file system.  

 

 Decides who gets the resources.  

 

 Allocates the resources.  

 

 De-allocates the resources.  

 

Other Important Activities  
Following are some of the important activities that an Operating System performs:  

 Security -- By means of password and similar other techniques, it prevents unauthorized 

access to programs and data.  

 

 Control over system performance -- Recording delays between request for a service and 

response from the system.  

 

 Job accounting -- Keeping track of time and resources used by various jobs and users.  

 

 Error detecting aids -- Production of dumps, traces, error messages, and other debugging and 

error detecting aids.  

 

 Coordination between other software and users -- Coordination and assignment of 

compilers, interpreters, assemblers and other software to the various users of the computer 

systems.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Computer - Components 

All types of computers follow the same basic logical structure and perform the following five basic 

operations for converting raw input data into information useful to their users. 

S.No. Operation Description 

1 Take Input 
The process of entering data and instructions into the 

computer system. 

2 Store Data 
Saving data and instructions so that they are available 

for processing as and when required. 

3 Processing Data 
Performing arithmetic, and logical operations on data in 

order to convert them into useful information. 

4 Output Information 
The process of producing useful information or results 

for the user, such as a printed report or visual display. 

5 Control the workflow 
Directs the manner and sequence in which all of the 

above operations are performed. 

 

Input Unit 

This unit contains devices with the help of which we enter data into the computer. This unit creates a 

link between the user and the computer. The input devices translate the information into a form 

understandable by the computer. 



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 the computer. 

CPU itself has the following three components − 

 ALU (Arithmetic Logic Unit) 

 Memory Unit 

 Control Unit 

Output Unit 

The output unit consists of devices with the help of which we get the information from the computer. 

This unit is a link between the computer and the users. Output devices translate the computer's output 

into a form understandable by the users. 

Computer - CPU(Central Processing Unit) 

Central Processing Unit (CPU) consists of the following features − 

 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 the computer. 

 

CPU itself has following three components. 

 Memory or Storage Unit 

 Control Unit 

 ALU(Arithmetic Logic Unit) 

 

Memory or Storage Unit 

This unit can store instructions, data, and intermediate results. This unit supplies information to other 

units of the computer when needed. It is also known as internal storage unit or the main memory or 

the primary storage or Random Access Memory (RAM). 

Its size affects speed, power, and capability. Primary memory and secondary memory are two types 

of memories in the computer. Functions of the memory unit are − 

 It stores all the data and the instructions required for processing. 



 It stores intermediate results of processing. 

 It stores the final results of processing before these results are released to an output device. 

 All inputs and outputs are transmitted through the main memory. 

Control Unit 

This unit controls the operations of all parts of the computer but does not carry out any actual data 

processing operations. 

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 obtains the instructions from the memory, interprets them, and directs the operation of the 

computer. 

 It communicates with Input/Output devices for transfer of data or results from storage. 

 It does not process or store data. 

ALU (Arithmetic Logic Unit) 

This unit consists of two subsections namely, 

 Arithmetic Section 

 Logic Section 

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 the above 

operations. 

Logic Section 

Function of logic section is to perform logic operations such as comparing, selecting, matching, and 

merging of data. 

 

 

 

 

 

 

 

 
 



COMPUTER - INPUT DEVICES 

Following are some of the important input devices which are used in a computer − 

 Keyboard 

 Mouse 

 Joy Stick 

 Light pen 

 Track Ball 

 Scanner 

 Graphic Tablet 

 Microphone 

 Magnetic Ink Card Reader(MICR) 

 Optical Character Reader(OCR) 

 Bar Code Reader 

 Optical Mark Reader(OMR) 

Keyboard 

Keyboard is the most common and very popular input device which helps to input 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 (09) 

which generally give the same layout as that of typewriters. 

2 

            

          Numeric Keypad 

 

It is used to enter the 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 keyboard which 

are arranged in a row at the top of the keyboard. Each 

function key has a 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. 

Mouse 

Mouse is the 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 the mouse and sends 

corresponding signals to the CPU when the mouse buttons are pressed. 

Generally, it has two buttons called the left and the right button and a wheel is present between the 

buttons. A mouse can be used to control the position of the cursor on the screen, but it cannot be used 

to enter text into the computer. 

 

Advantages 

 Easy to use 

 Not very expensive 

 Moves the cursor faster than the arrow keys of the keyboard. 

Joystick 

Joystick is also a pointing device, which is used to move the 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. 



 

The function of the joystick is similar to that of a mouse. It is mainly used in Computer Aided 

Designing (CAD) and playing computer games. 

Light Pen 

Light pen is a pointing device 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 the pen button is pressed, its 

photocell sensing element detects the screen location and sends the corresponding signal to the CPU. 

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 the ball, the 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, or a square. 

Scanner 

Scanner is an input device, which works more like a photocopy machine. It is used when some 

information is available on paper and it is to be transferred to the hard disk of the computer for further 

manipulation. 

 

Scanner captures images from the source which are then converted into a digital form that can be 

stored on the disk. These images can be edited before they are printed. 

Digitizer 

Digitizer is an input device which converts analog information into digital form. Digitizer can convert 

a signal from the television or camera into a series of numbers that could be stored in a computer. 

They can be used by the computer to create a picture of whatever the camera had been pointed at. 

 

Digitizer is also known as Tablet or Graphics Tablet as it converts graphics and pictorial data into 

binary inputs. A graphic tablet as digitizer is used for fine works of drawing and image manipulation 

applications. 



Microphone 

Microphone is an input device to input sound that is then stored in a digital form. 

 

The microphone is used for various applications such as adding sound to a multimedia presentation or 

for mixing music. 

Magnetic Ink Card Reader (MICR) 

MICR input device is generally used in banks as there are 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. 

 

This reading process is called Magnetic Ink Character Recognition (MICR). The main advantages of 

MICR is that it is fast and less error prone. 

Optical Character Reader (OCR) 

OCR is an input device used to read a printed text. 

 

OCR scans the text optically, character by character, converts them into a machine readable code, and 

stores the text on the system memory. 



Bar Code Readers 

Bar Code Reader is a device used for reading bar coded data (data in the form of light and dark lines). 

Bar coded data is generally used in labelling goods, numbering the books, etc. It may be a handheld 

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 that the bar code reader is connected to. 

Optical Mark Reader (OMR) 

OMR is a special type of optical scanner used to recognize the type of mark made by pen or pencil. It 

is used where one out of a few alternatives is to be selected and marked. 

 

It is specially used for checking the answer sheets of examinations having multiple choice questions. 

 

 

COMPUTER - OUTPUT DEVICES 

Following are some of the important output devices used in a computer. 

 Monitors 

 Graphic Plotter 

 Printer 

Monitors 

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. 

 Cathode-Ray Tube (CRT) 



 Flat-Panel Display 

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 a 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 − 

 Large in Size 

 High power consumption 

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 flat-panel displays include calculators, video games, monitors, laptop computer, and 

graphics display. 

 

The flat-panel display is divided into two categories − 

 Emissive Displays − Emissive displays are devices that convert electrical energy into light. 

For example, plasma panel and LED (Light-Emitting Diodes). 

 Non-Emissive Displays − Non-emissive displays use optical effects to convert sunlight or 

light from some other source into graphics patterns. For example, LCD (Liquid-Crystal 

Device). 

Printers 

Printer is an output device, which is used to print information on paper. 



There are two types of printers − 

 Impact Printers 

 Non-Impact Printers 

Impact Printers 

Impact printers print the characters by striking them on the ribbon, which is then pressed on the 

paper. 

Characteristics of Impact Printers are the following − 

 Very low consumable costs 

 Very noisy 

 Useful for bulk printing due to low cost 

 There is physical contact with the paper to produce an image 

These printers are of two types − 

 Character printers 

 Line printers 

Character Printers 

Character printers are the printers which print one character at a time. 

These are further divided into two types: 

 Dot Matrix Printer(DMP) 

 Daisy Wheel 

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 the 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 come out to form a 

character which is why it is called Dot Matrix Printer. 

 

Advantages 

 Inexpensive 

 Widely Used 

 Other language characters can be printed 

Disadvantages 



 Slow Speed 

 Poor Quality 

Daisy Wheel 

Head is lying on a wheel and pins corresponding to characters are like petals of Daisy (flower) which 

is why it is called Daisy Wheel Printer. These printers are generally used for word-processing in 

offices that require a few letters to be sent here and there with very nice quality. 

 

Advantages 

 More reliable than DMP 

 Better quality 

 Fonts of character can be easily changed 

 

Disadvantages 

 Slower than DMP 

 Noisy 

 More expensive than DMP 

Line Printers 

Line printers are the printers which print one line at a time. 

 

These are of two types − 

 Drum Printer 

 Chain Printer 

Drum Printer 

This printer is like a drum in shape hence it is called drum printer. The surface of the drum is divided 

into a number of tracks. Total tracks are equal to the size of the paper, i.e. for a paper width of 132 

characters, drum will have 132 tracks. A character set is embossed on the track. Different character 

sets available in the market are 48 character set, 64 and 96 characters set. One rotation of drum prints 

one line. Drum printers are fast in speed and can print 300 to 2000 lines per minute. 



Advantages 

 Very high speed 

Disadvantages 

 Very expensive 

 Characters fonts cannot be changed 

Chain Printer 

In this printer, a chain of character sets is used, hence it is called Chain Printer. A standard character 

set may have 48, 64, or 96 characters. 

Advantages 

 Character fonts can easily be changed. 

 Different languages can be used with the same printer. 

 

Disadvantages 

 Noisy 

Non-impact Printers 

Non-impact printers print the characters without using the ribbon. These printers print a complete 

page at a time, thus they are also called as Page Printers. 

These printers are of two types − 

 Laser Printers 

 Inkjet Printers 

Characteristics of Non-impact Printers 

 Faster than impact printers 

 They are not noisy 

 High quality 

 Supports many fonts and different character size 

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 



 Good graphics quality 

 Supports many fonts and different character size 

Disadvantages 

 Expensive 

 Cannot be used to produce multiple copies of a document in a single printing 

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. 

 

They make less noise because no hammering is done and these have many styles of printing modes 

available. Color printing is also possible. Some models of Inkjet printers can produce multiple copies 

of printing also. 

Advantages 

 High quality printing 

 More reliable 

Disadvantages 

 Expensive as the cost per page is high 

 Slow as compared to laser printer 

 

 

 

 

 
 



 

 

COMPUTER - MEMORY 

A memory is just like a human brain. It is used to store data and instructions. Computer memory is 

the storage space in the computer, where data is to be processed and instructions required for 

processing are stored. The memory is divided into large number of small parts called cells. Each 

location or cell has a unique address, which varies from zero to memory size minus one. For example, 

if the computer has 64k words, then this memory unit has 64 * 1024 = 65536 memory locations. The 

address of these locations varies from 0 to 65535. 

Memory is primarily of three types − 

 Cache Memory 

 Primary Memory/Main Memory 

 Secondary Memory 

Cache Memory 

Cache memory is a very high speed semiconductor memory which can speed up the CPU. It acts as a 

buffer between the CPU and the main memory. It is used to hold those parts of data and program 

which are most frequently used by the CPU. The parts of data and programs are transferred from the 

disk to cache memory by the operating system, from where the CPU can access them. 

 

Advantages 

The advantages of cache memory are as follows − 

 Cache memory is faster than main memory. 

 It consumes less access time as compared to main memory. 

 It stores the program that can be executed within a short period of time. 

 It stores data for temporary use. 

Disadvantages 

The disadvantages of cache memory are as follows − 

 Cache memory has limited capacity. 

 It is very expensive. 

Primary Memory (Main Memory) 

Primary memory holds only those data and instructions on which the computer is currently working. 

It has a limited capacity and data is lost when power is switched off. It is generally made up of 

semiconductor device. These memories are not as fast as registers. The data and instruction required 

to be processed resides in the main memory. It is divided into two subcategories RAM and ROM. 



 

Characteristics of Main Memory 

 These are semiconductor memories. 

 It is known as the main memory. 

 Usually volatile memory. 

 Data is lost in case power is switched off. 

 It is the working memory of the computer. 

 Faster than secondary memories. 

 A computer cannot run without the primary memory. 

Secondary Memory 

This type of memory is also known as external memory or non-volatile. It is slower than the main 

memory. These are used for storing data/information permanently. CPU directly does not access these 

memories, instead they are accessed via input-output routines. The contents of secondary memories 

are first transferred to the main memory, and then the CPU can access it. For example, disk, CD-

ROM, DVD, etc. 

 

Characteristics of Secondary Memory 

 These are magnetic and optical memories. 

 It is known as the backup memory. 

 It is a non-volatile memory. 



 Data is permanently stored even if power is switched off. 

 It is used for storage of data in a computer. 

 Computer may run without the secondary memory. 

 Slower than primary memories. 

Random Access Memory 

RAM (Random Access Memory) is the internal memory of the CPU for storing data, program, and 

program result. It is a read/write memory which stores data until the machine is working. As soon as 

the machine is switched off, data is erased. 

 

Access time in RAM is independent of the address, that is, each storage location inside the memory is 

as easy to reach as other locations and takes the same amount of time. Data in the RAM can be 

accessed randomly but it is very expensive. 

RAM is volatile, i.e. data stored in it is lost when we switch off the computer or if there is a power 

failure. Hence, a backup Uninterruptible Power System (UPS) is often used with computers. RAM is 

small, both in terms of its physical size and in the amount of data it can hold. 

RAM is of two types − 

 Static RAM (SRAM) 

 Dynamic RAM (DRAM) 

Static RAM (SRAM) 

The word static indicates that the memory retains its contents as long as power is being supplied. 

However, data is lost when the power gets down due to volatile nature. SRAM chips use a matrix of 

6-transistors and no capacitors. Transistors do not require power to prevent leakage, so SRAM need 

not be refreshed on a regular basis. 

There is extra space in the matrix, hence SRAM uses more chips than DRAM for the same amount of 

storage space, making the manufacturing costs higher. SRAM is thus used as cache memory and has 

very fast access. 

Characteristic of Static RAM 

 Long life 

 No need to refresh 

 Faster 

 Used as cache memory 

 Large size 

 Expensive 

 High power consumption 



Dynamic RAM (DRAM) 

DRAM, unlike SRAM, must be continually refreshed in order to maintain the data. This is done by 

placing the memory on a refresh circuit that rewrites the data several hundred times per second. 

DRAM is used for most system memory as it is cheap and small. All DRAMs are made up of 

memory cells, which are composed of one capacitor and one transistor. 

Characteristics of Dynamic RAM 

 Short data lifetime 

 Needs to be refreshed continuously 

 Slower as compared to SRAM 

 Used as RAM 

 Smaller in size 

 Less expensive 

 Less power consumption 

Computer - Read Only Memory 

ROM stands for Read Only Memory. The memory from which we can only read but cannot write on 

it. This type of memory is non-volatile. The information is stored permanently in such memories 

during manufacture. A ROM stores such instructions that are required to start a computer. This 

operation is referred to as bootstrap. ROM chips are not only used in the computer but also in other 

electronic items like washing machine and microwave oven. 

 

Let us now discuss the various types of ROMs and their characteristics. 

MROM (Masked ROM) 

The very first ROMs were hard-wired devices that contained a pre-programmed set of data or 

instructions. These kind of ROMs are known as masked ROMs, which are inexpensive. 

PROM (Programmable Read Only Memory) 

PROM is read-only memory that can be modified only once by a user. The user buys a blank PROM 

and enters the desired contents using a PROM program. Inside the PROM chip, there are small fuses 

which are burnt open during programming. It can be programmed only once and is not erasable. 

EPROM (Erasable and Programmable Read Only Memory) 

EPROM can be erased by exposing it to ultra-violet light for a duration of up to 40 minutes. Usually, 

an EPROM eraser achieves this function. During programming, an electrical charge is trapped in an 



insulated gate region. The charge is retained for more than 10 years because the charge has no 

leakage path. For erasing this charge, ultra-violet light is passed through a quartz crystal window 

(lid). This exposure to ultra-violet light dissipates the charge. During normal use, the quartz lid is 

sealed with a sticker. 

EEPROM (Electrically Erasable and Programmable Read Only Memory) 

EEPROM is programmed and erased electrically. It can be erased and reprogrammed about ten 

thousand times. Both erasing and programming take about 4 to 10 ms (millisecond). In EEPROM, 

any location can be selectively erased and programmed. EEPROMs can be erased one byte at a time, 

rather than erasing the entire chip. Hence, the process of reprogramming is flexible but slow. 

Advantages of ROM 

The advantages of ROM are as follows − 

 Non-volatile in nature 

 Cannot be accidentally changed 

 Cheaper than RAMs 

 Easy to test 

 More reliable than RAMs 

 Static and do not require refreshing 

 Contents are always known and can be verified 

 

AUXILIARY STORAGE DEVICES 

       Auxiliary storage is also known as auxiliary memory or secondary storage, is the memory that 

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

memory means it stores and retains the programs and data even after the computer switched off. 

Unlike RAM which looses the contents when the computer is turned off and ROM , to which is not 

possible to add anything new, auxiliary storage devices allows the computer to record information 

semi-permanently, so it can be read later by the same computer or by another computer. Auxiliary 

storage devices are also useful in transferring data or programs from computer to another. They also 

function as the back-up devices which allow to back-up the valuable information that you are working 

on. So even if by some accident your computer crashes and the data in it is unrecoverable, we can 

restore it from our back-ups. The most common types of auxiliary storage devices are magnetic tapes , 

magnetic disks, floppy disks, hard disks etc., 

 



     There are two types of auxiliary storage devices. This classification is based on the type of data 

access: sequential and random. Based on the type of access they are called sequential-access media 

and random-access media. In the case of sequential-access media, the data stored in the media can 

only be read in sequence and to get to a particular point in the media we have to go through all the 

preceding points. 

        Magnetic tapes are examples of sequential-access media. In contrast disks are random-access 

memory also called as direct access media because a disk drive can access any point at random 

without passing through intervening points. Other examples of direct-access media are magnetic disks, 

optical disks, zip disks, etc 

 

MAGNETIC TAPE: 

             Magnetic tape is a magnetically coated strip of plastic on which data can be encoded. Tapes 

for computers are similar to the tapes used to store music. Some personal computers, in fact, enable 

you to use normal cassette tapes. Storing data on is tapes considerably cheaper than storing data on 

disks. Tapes also have large storage capacities, ranging from a few hundred kilobytes to several 

gigabytes. Accessing data on tapes, however, is much slower than accessing data on disks. 

 

 

          Tapes are sequential-access media, which means that to get to a particular point on the tape, the 

tape must go through all the preceding points. In contrast disks are random-access media is because a 

disk drive can access any point at random without passing through intervening points because tapes 

are so slow, they are generally used only for long-term storage and backup. Data to be used regularly 

is almost always kept on a disk. Tapes are also used for transporting large amounts of data. Tapes 

come in a variety of sizes and formats. Tapes are sometimes called streamers or streaming tapes.  

                       Table 7.1 Types of Tapes 

 Type Capacity Description 

 

Hall-inch 6OMB-400MB Half-inch tapes come both as 9 track reels and as cartridges 

These tapes are relatively cheap. but require expensive 

tape drives. 

Quarter-inch 40MB-5GB Quartet-inch cartridges (QIC tape's) relatively inexpensive and 

support fast data transfer rates. QIC mini cartridges are even less 

expensive, but their data capacities transfer rates are smaller and 

their transfer rates are slower. 



8-mm Helical 1GB-5GB 8-nm helical-scan cartridges use the same technology as VCR 

tapes and have the greatest capacity But they require expensive 

tape drives and have relatively slow data, transfer rates. 

4-nm DAT 2GB-24GB DAT (Digital Audio Tape) cartridges have the greatest 

capacity but they require expensive tape drives and have 

relatively slow data transfer rates. 

 

 

 

Helical-scan Cartridge: 

   A type of magnetic tape that uses the same technology as VCR-tapes. The term helical scan usually 

refers to 8-mm tapes, although 4-mm tapes called DAT tapes uses the same technology. The 8-mm 

helical-scan tapes have data capacities from 2.5GB to SGB 

DAT Cartridge: 

                                    

DAT (Digital Audio Tape) is a type of magnetic tape that uses an ingenious scheme called helical scan 

to record data. A DAT cartridge is slightly larger than a credit card and contains a magnetic tape that 

can hold from 2 to 24 gigabytes of data. It can support data transfer rates of about 2 MBPS (Million 

bytes per second). Like other types of tapes, DATs are sequential-access media. The most common 

format for DAT cartridges is DDS (digital data storage which is the industry standard for digital audio 

tape (DAT) formats. The latest format, DDS-3, specifies tapes that can hold 24 GB (the equivalent of 

over 40 CD PROMS) and support data transfer rates of 2 MBps. 

WINCHESTER DISK 

The term Winchester comes from an early type of disk drive developed by IBM that stored 30MB and 

has a 30-millisecond access time: so its inventors named it a winchester in honor of the 30-caliber rifle 

of the same narne. Although modern disk drives are faster and hold more data, the basic technology is 

the same, so Winchester has become synonymous with hard disk. 

HARD DISK  



                                   

Hard disk is a magnetic disk on which you can store computer data. The term hard is used to 

distinguish it from a soft, or floppy, disk. Hard disks hold more data and are faster than floppy disks. A 

hard disk, for example, can store anywhere from 10 megabytes to several gigabytes, whereas most 

floppies have a maximum storage capacity of 1.4 megabytes. A single hard disk usually consists 

several platters. Each platter requires two read/ write head one for each side. All the read/write heads 

are attached to a single access arm so that they cannot move independently. Each platter has the same 

number of tracks, and a track location that cuts across all platters is called a cylinder. For example, a 

typical 84 megabyte hard disk for a PC might have two platters (four sides) and 1,053 cylinders. In 

general, hard disks are less portable than floppies, although it is possible to buy removable hard disks. 

There are two types of removable hard disks: disk packs and removable cartridges. 

FLOPPY DISK 

Floppy disk is a soft magnetic-disk. It is called floppy because it flops if you wave it at least, the 5 1/4-

inch variety does. Unlike most hard disks, floppy disks (often called floppies or diskettes) are portable, 

because you can remove them from a disk drive. Disk drives for floppy disks are called floppy drives. 

Floppy disks are slower to access than hard disks and have less storage capacity, but they are less 

expensive and are portable.   

   

                             

Floppies come in two basic sizes:  

5 1/4-inch- The common size for PCs made before 1987. This type of floppy is generally capable of 

storing between 100K and 1.2MB (megabytes) of data. The most common sizes: are-360K and 

1.2MB. 

3 1/2-inch- Floppy is something of a misnomer for these disks, as they are encased in a rigid envelope. 

Despite their small size, microfloppies have a larger storage capacity than their cousins-from 400K to 

1.4MB of data. The most common sizes for PCs are 720K (double-density) and 1.44MB (high-

density). Macintoshes support disks of 400K, 800K, and 1.2MB. 

ZIP DISK 



 These are high-capacity floppy disk drives developed by the Iomega Corporation. Zip disks are 

slightly larger than the conventional floppy disks, and are about twice as thick.  

                                                  

They can hold 100MB of data. Because they're relatively inexpensive and durable, they have become a 

popular media for backing up hard disks and for transporting large files 

 

JAZ DISK 

These are removable disk drives developed by the Iomega Corporation. The Jaz drive has a 12-ms 

average seek tirne and a transfer rate of 5.5Mbps. The removable cartridges hold 1GB of data. The fast 

data rates and large storage capacity make it a viable alternatives for backup storage as well as 

everyday use. 

SUPERDISK 

This a new disk storage technology, developed by the Imation Corporation that supports very high-

density diskettes. Super Disk diskettes are etched with a servo pattern at the factory. This pattern is 

then read by the Super Disk drive to precisely align the read/ write head. The result is that a Super 

Disk diskette can have 2,490 tracks, as opposed to the 135 tracks that conventional 3.5-inch 1.44MB 

diskettes use. This higher density translates into 120 MB capacity per diskette. 

        Unlike the other removable disk storage solutions, such as the Zip drive, Super Disk is backward 

compatible with older diskettes. This means that you can use the same Super Disk drive to read and 

write to older 1.44MB diskettes as well as the new 120 MB Super Disk diskettes. Imation's current 

Super Disk drive is called the LS-120. 

 

OPTICAL DISK  

Optical Disks are a storage medium from which data is read and to which it is written by lasers. 

Optical disks can store much more data up to 6gigabytes (6 billion bytes)-than magnetic media,  such 

as floppies and hard disks. There are three basic types of optical disks:  

CD-ROM: Like audio CDs, CD-ROM come with data already encoded onto them. The data is 

permanent and can be read any number of times, but CD-ROMs cannot be modified. 

WORM-This term stands for write-once ,read-many. With a WORM disk drive, you can write data 

onto a WORM disk, but only once. After that, the WORM disk behaves just like a CD-ROM.  



Erasable-Optical disks that can be erased and loaded with new data, just like magnetic disks. These 

are often referred to as EO(erasable optical) disks. These three technologies are not compatible with 

one another; each requires a different type of disk drive and disk. Even within one category, there are 

many competing formats, although CD-ROMs are relatively standardized. 

CD-ROM: CD-ROM, which is pronounced as ' see-dee-rom ', is the abbreviation of Compact Disc 

Read-Only Memory. CD-ROM is a type of optical disk capable of storing large amounts of data-up to 

1GB, although the most common size is 630MB (megabytes). A single CD-ROM has the storage 

capacity of_700 floppy disks, enough memory to store about 300,000 text pages. 

              CD-ROMs are recorded by the vendor, and once recorded; they cannot be erased and filled 

with new data. To read a CD, you need a CD-ROM player. Also called a CD-ROM drive CD-ROM 

drive, a CD-ROM player is a device that can read information from a CD-ROM. CD-ROM players can 

be either internal, in which case they fit in a bay, or external, in which case, they generally connect to 

the computer's parallel port.  

 

                           

 

              Parallel CD ROM players are easier to install, but they have several disadvantages: They are 

somewhat more expensive than internal players they use up the parallel port which means that you 

can't use that port for another device such a printer, and the parallel port itself may not be fast enough 

to handle all the data pouring through it.  

              There are a number of features that distinguish CD-ROM players, the most important of 

which is probably their speed. CD-ROM players are generally classified as singles speed or some 

multiple of single-speed. For example, a 4x player access data at four times the speed of a single-speed 

player. Within these groups, however, there is some variation. Also, you need to be aware of whether 

the CD-ROM uses the CLV (Constant Linear Velocity) or CAV (Constant Angular Velocity) 

technology. The reported speeds of players that use CAV are generally not accurate because they refer 

only to the access speed for outer tracks. Inner tracks are accessed more slowly.  

             Two more precise measurements are the drives seek time and data transfer rate. The seek time, 

also called the access time, measures how long, on average, it takes the drive to access a particular 

piece of information. The data transfer rate measures how much data can be read and sent to the 

computer in a second.  



           Aside from its speed, another important feature of a CD-ROM player is its compatibility with 

existing standards. If you plan to run CD-ROMs in a Windows environment, you need a player that 

confirms to the MPC III standard. If you want to be able to view photograpas stored on CD-ROM, 

make sure your player conforms to Kodak's Photo CD format.  

          Finally, you should consider how the player connects to your computer. Most CD ROMs 

connect via a SCSI bus. If your computer doesn't already contain such an interface, you will need to 

install one. Other CD-ROMs connect to an IDE or Enhanced IDE interface, which is the one used by 

the hard disk drive; still others use a proprietary interface.  

         Almost all CD-RCMS conform to a standard size and format, so it is usually possible to load any 

type of CD into any ROM player. In addition, most CD-ROM players are capable of playing audio 

CDs, which share the same technology. 

          CD-ROMs are particularly well suited to information that requires large storage capacity. This 

includes color graphics, sound, and especially video. In recent years, as the prices of CD-ROM players 

have decreased, and the tools for creating new CD-ROM titles have improved, the CD-ROM industry 

has been expanding rapidly. To date, the most popular CD-ROM titles ' have been computer games 

and multimedia reference works. 

CD-R Drive: CD-R drive, which is short for Compact Disk-Recordable drive, is a type of disk drive 

that can create CD-ROMs and audio CDs. This allows the users to “master" a CD-ROM or audio CD 

for publishing. Until recently, CD-R drives were quite expensive, but prices have dropped 

dramatically. 

           A feature of many CD-R drives, called multisession recording, enables you to keep adding data 

to a CD-ROM over time. This is extremely important if  you want to use the CD-R drive to create 

backup CD-ROMs.  

          To create CD-ROMs and audio CDs, you'll need not only a CD-R drive, but also a SSD-R 

software package. 

          Often, it is the software package, not the drive itself that determines how easy or difficult it is to 

create CD-ROMs. CD-R drives can also read CD-ROMs and play audio.  

D-RW Disks:  D-RW disk is short for CD-Rewritable disk and this is a new type of CD disk that able 

you to write onto it in multiple sessions. One of the problems with CD-R disks is that you can only 

write to them once. With CD-RW drives and disks you can treat the optical disk just like a floppy or 

hard disk, writing data onto it multiple times.  

              The first CD-RW drives became available in mid-1997. They can read CD-ROMs and can 

write onto today's CD-R disks, but they cannot write on CD-ROMs. Many experts believe that they'll 

be a popular storage medium. 

MAGNETO-OPTICAL (MO) DRIVES: This is a type of disk drive that combines magnetic disk 

technologies with CD-ROM technologies. Like magnetic disks, MO disks can be read and written to. 

And like floppy disks, they are also removable. However, their storage capacity can be more than 200 



megabytes, much greater than magnetic floppies. In terms of data access speed, they are faster than 

floppies and CD-ROMs, but not as fast as hard disk drives. 

MEMORY HANDLING OR MEMORY MANAGEMENT 

Memory management is the functionality of an operating system which handles or manages primary memory 

and moves processes back and forth between main memory and disk during execution. Memory management 

keeps track of each and every memory location, regardless of either it is allocated to some process or it is free. 

It checks how much memory is to be allocated to processes. It decides which process will get memory at what 

time. It tracks whenever some memory gets freed or unallocated and correspondingly it updates the status. 

This tutorial will teach you basic concepts related to Memory Management. 

Process Address Space 

The process address space is the set of logical addresses that a process references in its code. For example, 

when 32-bit addressing is in use, addresses can range from 0 to 0x7fffffff; that is, 2^31 possible numbers, for a 

total theoretical size of 2 gigabytes. 

The operating system takes care of mapping the logical addresses to physical addresses at the time of memory 

allocation to the program. There are three types of addresses used in a program before and after memory is 

allocated − 

S.N. Memory Addresses & Description 

1 
Symbolic addresses 

The addresses used in a source code. The variable names, constants, and instruction labels 

are the basic elements of the symbolic address space. 

2 
Relative addresses 

At the time of compilation, a compiler converts symbolic addresses into relative addresses. 

3 
Physical addresses 

The loader generates these addresses at the time when a program is loaded into main 

memory. 

Virtual and physical addresses are the same in compile-time and load-time address-binding schemes. Virtual 

and physical addresses differ in execution-time address-binding scheme. 

The set of all logical addresses generated by a program is referred to as a logical address space. The set of all 

physical addresses corresponding to these logical addresses is referred to as a physical address space. 

The runtime mapping from virtual to physical address is done by the memory management unit (MMU) which 

is a hardware device. MMU uses following mechanism to convert virtual address to physical address. 

 The value in the base register is added to every address generated by a user process, which is treated as 

offset at the time it is sent to memory. For example, if the base register value is 10000, then an attempt 

by the user to use address location 100 will be dynamically reallocated to location 10100. 

 The user program deals with virtual addresses; it never sees the real physical addresses. 



Static vs Dynamic Loading 

The choice between Static or Dynamic Loading is to be made at the time of computer program being 

developed. If you have to load your program statically, then at the time of compilation, the complete programs 

will be compiled and linked without leaving any external program or module dependency. The linker combines 

the object program with other necessary object modules into an absolute program, which also includes logical 

addresses. 

If you are writing a Dynamically loaded program, then your compiler will compile the program and for all the 

modules which you want to include dynamically, only references will be provided and rest of the work will be 

done at the time of execution. 

At the time of loading, with static loading, the absolute program (and data) is loaded into memory in order for 

execution to start. 

If you are using dynamic loading, dynamic routines of the library are stored on a disk in relocatable form and 

are loaded into memory only when they are needed by the program. 

Static vs Dynamic Linking 

As explained above, when static linking is used, the linker combines all other modules needed by a program 

into a single executable program to avoid any runtime dependency. 

When dynamic linking is used, it is not required to link the actual module or library with the program, rather a 

reference to the dynamic module is provided at the time of compilation and linking. Dynamic Link Libraries 

(DLL) in Windows and Shared Objects in Unix are good examples of dynamic libraries. 

Swapping 

Swapping is a mechanism in which a process can be swapped temporarily out of main memory (or move) to 

secondary storage (disk) and make that memory available to other processes. At some later time, the system 

swaps back the process from the secondary storage to main memory. 

Though performance is usually affected by swapping process but it helps in running multiple and big processes 

in parallel and that's the reason Swapping is also known as a technique for memory compaction. 

 

The total time taken by swapping process includes the time it takes to move the entire process to a secondary 

disk and then to copy the process back to memory, as well as the time the process takes to regain main 

memory. 

Let us assume that the user process is of size 2048KB and on a standard hard disk where swapping will take 

place has a data transfer rate around 1 MB per second. The actual transfer of the 1000K process to or from 

memory will take 

2048KB / 1024KB per second 



= 2 seconds 

= 2000 milliseconds 

Now considering in and out time, it will take complete 4000 milliseconds plus other overhead where the 

process competes to regain main memory. 

Memory Allocation 

Main memory usually has two partitions − 

 Low Memory − Operating system resides in this memory. 

 High Memory − User processes are held in high memory. 

Operating system uses the following memory allocation mechanism. 

S.N. Memory Allocation & Description 

1 
Single-partition allocation 

In this type of allocation, relocation-register scheme is used to protect user processes from 

each other, and from changing operating-system code and data. Relocation register contains 

value of smallest physical address whereas limit register contains range of logical addresses. 

Each logical address must be less than the limit register. 

2 
Multiple-partition allocation 

In this type of allocation, main memory is divided into a number of fixed-sized partitions 

where each partition should contain only one process. When a partition is free, a process is 

selected from the input queue and is loaded into the free partition. When the process 

terminates, the partition becomes available for another process. 

Fragmentation 

As processes are loaded and removed from memory, the free memory space is broken into little pieces. It 

happens after sometimes that processes cannot be allocated to memory blocks considering their small size and 

memory blocks remains unused. This problem is known as Fragmentation. 

Fragmentation is of two types − 

S.N. Fragmentation & Description 

1 
External fragmentation 

Total memory space is enough to satisfy a request or to reside a process in it, but it is not 

contiguous, so it cannot be used. 

2 
Internal fragmentation 

Memory block assigned to process is bigger. Some portion of memory is left unused, as it 

cannot be used by another process. 



The following diagram shows how fragmentation can cause waste of memory and a compaction technique can 

be used to create more free memory out of fragmented memory − 

 

External fragmentation can be reduced by compaction or shuffle memory contents to place all free memory 

together in one large block. To make compaction feasible, relocation should be dynamic. 

The internal fragmentation can be reduced by effectively assigning the smallest partition but large enough for 

the process. 

Paging 

A computer can address more memory than the amount physically installed on the system. This extra memory 

is actually called virtual memory and it is a section of a hard that's set up to emulate the computer's RAM. 

Paging technique plays an important role in implementing virtual memory. 

Paging is a memory management technique in which process address space is broken into blocks of the same 

size called pages (size is power of 2, between 512 bytes and 8192 bytes). The size of the process is measured 

in the number of pages. 

Similarly, main memory is divided into small fixed-sized blocks of (physical) memory called frames and the 

size of a frame is kept the same as that of a page to have optimum utilization of the main memory and to avoid 

external fragmentation. 



 

Address Translation 

Page address is called logical address and represented by page number and the offset. 

Logical Address = Page number + page offset 

Frame address is called physical address and represented by a frame number and the offset. 

Physical Address = Frame number + page offset 

A data structure called page map table is used to keep track of the relation between a page of a process to a 

frame in physical memory. 



 

When the system allocates a frame to any page, it translates this logical address into a physical address and 

create entry into the page table to be used throughout execution of the program. 

When a process is to be executed, its corresponding pages are loaded into any available memory frames. 

Suppose you have a program of 8Kb but your memory can accommodate only 5Kb at a given point in time, 

then the paging concept will come into picture. When a computer runs out of RAM, the operating system (OS) 

will move idle or unwanted pages of memory to secondary memory to free up RAM for other processes and 

brings them back when needed by the program. 

This process continues during the whole execution of the program where the OS keeps removing idle pages 

from the main memory and write them onto the secondary memory and bring them back when required by the 

program. 

Advantages and Disadvantages of Paging 

Here is a list of advantages and disadvantages of paging − 

 Paging reduces external fragmentation, but still suffer from internal fragmentation. 

 Paging is simple to implement and assumed as an efficient memory management technique. 

 Due to equal size of the pages and frames, swapping becomes very easy. 

 Page table requires extra memory space, so may not be good for a system having small RAM. 

Segmentation 

Segmentation is a memory management technique in which each job is divided into several segments of 

different sizes, one for each module that contains pieces that perform related functions. Each segment is 

actually a different logical address space of the program. 

When a process is to be executed, its corresponding segmentation are loaded into non-contiguous memory 

though every segment is loaded into a contiguous block of available memory. 

Segmentation memory management works very similar to paging but here segments are of variable-length 

where as in paging pages are of fixed size. 



A program segment contains the program's main function, utility functions, data structures, and so on. The 

operating system maintains a segment map table for every process and a list of free memory blocks along 

with segment numbers, their size and corresponding memory locations in main memory. For each segment, the 

table stores the starting address of the segment and the length of the segment. A reference to a memory 

location includes a value that identifies a segment and an offset. 

 

 

    

 

 

 

 

 


