
UNIT-1st

What is Computer? Computer is an advanced electronic device that takes raw data as input
from the user and processes these data under the control of set of instructions (called
program) and gives the result (output) and saves output for the future use. It can process both
numerical and non-numerical (arithmetic and logical) calculations.

Computer Components
There are 3 main computer components that are given below:
 Input Devices
 CPU
 Output Devices

1) Inputting: It is the process of entering raw data, instructions and information into the
computer. It is performed with the help of input devices. Input device enables the user to
send data, information, or control signals to a computer. The Central Processing Unit
(CPU) of a computer receives the input and processes it to produce the output. Input
devices: Mouse, Keyboard, Scanner, Joysticks.

2) Central Processing Unit (CPU): A Central Processing Unit is also called a processor,
central processor, or microprocessor. It carries out all the important functions of a
computer. It receives instructions from both the hardware and active software and
produces output accordingly. It stores all important programs like operating systems and
application software. CPU also helps Input and output devices to communicate with each
other. Owing to these features of CPU, it is often referred to as the brain of the computer.
CPU is installed or inserted into a CPU socket located on the motherboard. Furthermore, it
is provided with a heat sink to absorb and dissipate heat to keep the CPU cool and
functioning smoothly. Generally, a CPU has three components:

 Control Unit: It is the circuitry in the control unit, which makes use of electrical signals
to instruct the computer system for executing already stored instructions. It takes
instructions from memory and then decodes and executes these instructions. So, it controls
and coordinates the functioning of all parts of the computer. The Control Unit's main task
is to maintain and regulate the flow of information across the processor. It does not take
part in processing and storing data.

 ALU: It is the arithmetic logic unit, which performs arithmetic and logical functions.
Arithmetic functions include addition, subtraction, multiplication division, and
comparisons. Logical functions mainly include selecting, comparing, and merging the
data. A CPU may contain more than one ALU. Furthermore, ALUs can be used for
maintaining timers that help run the computer.



 Memory or Storage Unit/ Registers: It is called Random access memory (RAM). It
temporarily stores data, programs, and intermediate and final results of processing. So, it
acts as a temporary storage area that holds the data temporarily, which is used to run the
computer.

3) Outputting: It is the process of presenting the processed data through output devices like
monitor, printer and speakers. The output device displays the result of the processing of raw
data that is entered in the computer through an input device. There are a number of output
devices that display output in different ways such as text, images, hard copies, and audio or
video.

History of computer

1) First Generation Computers: The first generation (1946-1959) computers were slow,
huge and expensive. In these computers, vacuum tubes were used as the basic components
of CPU and memory. These computers were mainly depended on batch operating system
and punch cards. Magnetic tape and paper tape were used as output and input devices in
this generation; Some of the popular first generation computers are;
 ENIAC ( Electronic Numerical Integrator and Computer)
 EDVAC ( Electronic Discrete Variable Automatic Computer)

2) Second Generation Computers: The second generation (1959-1965) was the era of the
transistor computers. These computers used transistors which were cheap, compact and
consuming less power; it made transistor computers faster than the first generation
computers. In this generation, magnetic cores were used as the primary memory and
magnetic disc and tapes were used as the secondary storage. Assembly language and
programming languages like COBOL and FORTRAN, and Batch processing and
multiprogramming operating systems were used in these computers. Some of the popular
second generation computers are;
 IBM 1620
 IBM 7094

3) Third Generation Computers: The third generation computers used integrated circuits
(ICs) instead of transistors. A single IC can pack huge number of transistors which
increased the power of a computer and reduced the cost. The computers also became more
reliable, efficient and smaller in size. These generation computers used remote processing,
time-sharing, multi programming as operating system. Also, the high-level programming
languages like FORTRON-II TO IV, COBOL, PASCAL PL/1, ALGOL-68 were used in
this generation. Some of the popular third generation computers are;
 IBM-360 series
 Honeywell-6000 series

4) Fourth Generation Computers: The fourth generation (1971-1980) computers used very
large scale integrated (VLSI) circuits; a chip containing millions of transistors and other
circuit elements. These chips made this generation computers more compact, powerful,
fast and affordable. These generation computers used real time, time sharing and
distributed operating system. The programming languages like C, C++, DBASE were also
used in this generation. Some of the popular fourth generation computers are;

 DEC 10
 STAR 1000



5) Fifth Generation Computers: In fifth generation (1980-till date) computers, the VLSI
technology was replaced with ULSI (Ultra Large Scale Integration). It made possible the
production of microprocessor chips with ten million electronic components. This
generation computers used parallel processing hardware and AI (Artificial Intelligence)
software. The programming languages used in this generation were C, C++, Java, .Net,
etc. Some of the popular fifth generation computers are;

 Desktop
 Laptop

 Hardware

The term hardware refers to mechanical device that makes up computer. Computer hardware
consists of interconnected electronic devices that we can use to control computer’s
operation, input and output. Examples of hardware are CPU, keyboard, mouse, hard disk,
etc.

 Software

A set of instructions that drives computer to do stipulated tasks is called a program. Software
instructions are programmed in a computer language, translated into machine language, and
executed by computer. Software can be categorized into two types −

 System software: System software operates directly on hardware devices of computer.
It provides a platform to run an application. It provides and supports user
functionality. Examples of system software include operating systems such as
Windows, Linux, Unix, etc.

 Application software: Application software is designed for benefit of users to perform
one or more tasks. Examples of application software include Microsoft Word, Excel,
PowerPoint, Oracle, etc.

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.

Memory is primarily of two types −

 Primary Memory/Main Memory

 Secondary Memory

1) 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.

RAM (Random Access Memory): It is a read/write (R/W) memory which is volatile. This
means when power is turned off, all the contents are destroyed.
ROM (Read Only Memory): ROM is non-volatile which means it retains the stored
information even if power is turned off. This memory is used to store programs that boot the
computer and perform diagnostics. Therefore, we can also call ROM as the read-only RAM.
PROM (Programmable ROM): A PROM is a memory chip on which data can be written
onto only once. Once a program is written onto a PROM chip, it remains there forever. It is a
one-time programmable device. Unlike RAM, PROM retains its contents when the computer



is turned off. The difference between a PROM and a ROM is that a PROM is manufactured
as blank memory and programmed later with a special device called PROM programmer or
the PROM burner, whereas the ROM is programmed during manufacturing process.
Erasable Programmable ROM (EPROM): It is similar to PROM, but it can be erased by
exposure to strong ultraviolet light, then rewritten. So, it is also known as Ultraviolet
Erasable Programmable ROM (UV EPROM).

2) 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.

Hard Disk Drive: Hard disk drive is made up of a series of circular disks
called platters arranged one over the other almost ½ inches apart around a spindle. Disks are
made of non-magnetic material like aluminium alloy and coated with 10-20 nm of magnetic
material.

CD Drive: CD stands for Compact Disk. CDs are circular disks that use optical rays, usually
lasers, to read and write data. They are very cheap as you can get 700 MB of storage space
for less than a dollar. CDs are inserted in CD drives built into CPU cabinet. They are portable
as you can eject the drive, remove the CD and carry it with you.

DVD Drive: DVD stands for Digital Video Display. DVD are optical devices that can store
15 times the data held by CDs. They are usually used to store rich multimedia files that need
high storage capacity. DVDs also come in three varieties – read only, recordable and
rewritable.

Pen Drive: Pen drive is a portable memory device that uses solid state memory rather than
magnetic fields or lasers to record data. It uses a technology similar to RAM, except that it is
non-volatile. It is also called USB drive, key drive or flash memory.

Computers are divided into different types based on different criteria. Based on the size,
a computer can be divided into four types:
1. Micro Computer: It is a single-user computer which has less speed and storage capacity

than the other types. It uses a microprocessor as a CPU. The first microcomputer was built
with 8-bit microprocessor chips. The common examples of microcomputers include
laptops, desktop computers, personal digital assistant (PDA), tablets, and smartphones.
Microcomputers are generally designed and developed for general usage like browsing,
searching for information, internet, MS Office, social media, etc.

2. Mini Computer: Mini-computers are also known as "Midrange Computers." They are not
designed for a single. They are multi-user computers designed to support multiple users
simultaneously. So, they are generally used by small businesses and firms. Individual
departments of a company use these computers for specific purposes. For example, the
admission department of a University can use a Mini-computer for monitoring the
admission process.

3. Mainframe Computer: It is also a multi-user computer capable of supporting thousands
of users simultaneously. They are used by large firms and government organizations to run
their business operations as they can store and process large amounts of data. For example,
Banks, universities, and insurance companies use mainframe computers to store the data
of their customers, students, and policyholders, respectively.

4. Super Computer: Super-computers are the fastest and most expensive computers among
all types of computers. They have huge storage capacities and computing speeds and thus
can perform millions of instructions per second. The super-computers are task-specific and



thus used for specialized applications such as large-scale numerical problems in scientific
and engineering disciplines including applications in electronics, petroleum engineering,
weather forecasting, medicine, space research and more. For example, NASA uses
supercomputers for launching space satellites and monitoring and controlling them for
space exploration.

Benefits of Using a Computer:
 Increases your productivity: A computer increases your productivity. For example, after

having a basic understanding of a word processor, you can create, edit, store, and print the
documents easily and quickly.

 Connects to the Internet: It connects you to the internet that allows you to send emails,
browse content, gain information, use social media platforms, and more. By connecting to
the internet, you can also connect to your long-distance friends and family members.

 Storage: A computer allows you to store a large amount of information, e.g., you can
store your projects, ebooks, documents, movies, pictures, songs, and more.

 Organized Data and Information: It not only allows you to store data but also enables
you to organize your data. For example, you can create different folders to store different
data and information and thus can search for information easily and quickly.

 Improves your abilities: It helps write good English if you are not good at spelling and
grammar. Similarly, if you are not good at math, and don't have a great memory, you can
use a computer to perform calculations and store the results.

 Assist the physically challenged: It can be used to help the physically challenged, e.g.,
Stephen hawking, who was not able to speak used computer to speak. It also can be used
to help blind people by installing special software to read what is on the screen.

 Keeps you entertained: You can use the computer to listen to songs, watch movies, play
games and more.



Unit-2
Number systems are the technique to represent numbers in the computer system architecture,
every value that you are saving or getting into/from computer memory has a defined number
system.
Computer architecture supports following number systems.
 Binary number system
 Octal number system
 Decimal number system
 Hexadecimal (hex) number system
1) Binary Number System: A Binary number system has only two digits that are 0 and 1.
Every number (value) represents with 0 and 1 in this number system. The base of binary
number system is 2, because it has only two digits.
2) Octal number system: Octal number system has only eight (8) digits from 0 to 7. Every
number (value) represents with 0,1,2,3,4,5,6 and 7 in this number system. The base of octal
number system is 8, because it has only 8 digits.
3) Decimal number system: Decimal number system has only ten (10) digits from 0 to 9.
Every number (value) represents with 0,1,2,3,4,5,6, 7,8 and 9 in this number system. The
base of decimal number system is 10, because it has only 10 digits.
4) Hexadecimal number system: A Hexadecimal number system has sixteen (16)
alphanumeric values from 0 to 9 and A to F. Every number (value) represents with 0, 1, 2, 3,
4, 5, 6, 7, 8, 9, A, B, C, D, E and F in this number system. The base of hexadecimal number
system is 16, because it has 16 alphanumeric values. Here A is 10, B is 11, C is 12, D is 13, E
is 14 and F is 15.
How to convert a number from one base to another?



Binary Addition

It is a key for binary subtraction, multiplication, division. There are four rules of binary
addition.

In fourth case, a binary addition is creating a sum of (1 + 1 = 10) i.e. 0 is written in the given
column and a carry of 1 over to the next column.

Example − Addition



Binary Subtraction

Subtraction and Borrow, these two words will be used very frequently for the binary
subtraction. There are four rules of binary subtraction.

Example − Subtraction

Binary Multiplication

Binary multiplication is similar to decimal multiplication. It is simpler than decimal
multiplication because only 0s and 1s are involved. There are four rules of binary
multiplication.

Example − Multiplication

Binary Division

Binary division is similar to decimal division. It is called as the long division procedure.

Example − Division



Software Type:

What is System Software?
System Software is a set of programs that control and manage the operations of computer
hardware. It also helps application programs to execute correctly. Example: Operating
system, programming language, Communication software, etc.

Features of System Software
An important feature of System Software are:
 System Software is closer to the system
 Generally written in a low-level language
 The system software is difficult to design and understand
 Fast in speed
 Less interactive
 Smaller in size
 Hard to manipulate

Types of System Software
Here are the important types of System Software:
 Operating systems:- Operating system software helps you for the effective utilization of

all hardware and software components of a computer system.
 Programming language translators:- Transforms the instructions prepared by

developers in a programming language into a form that can be interpreted or compiled and
executed by a computer system.

 Communication Software: - Communication software allows us to transfer data and
programs from one computer system to another.

 Utility programs: - Utility programs are a set of programs that help users in system
maintenance tasks, and in performing tasks of routine nature.

What is Application Software?
Application Software is a program that does real work for the user. It is mostly created to
perform a specific task for a user. Example: Word-processing, Spreadsheet, Database, etc.

Features of Application Software
An important feature of Application Software:
 Perform more specialized tasks like word processing, spreadsheets, email, photo editing,

etc.
 It needs more storage space as it is bigger in size
 Easy to design and more interactive for the user
 Generally written in a high-level language

Types of Application Software
Here, are some important types of Application Software
 Word-processing software:- It makes use of a computer for creating, modifying,

viewing, storing, retrieving, and printing documents.
 Spreadsheet software:- Spreadsheet software is a numeric data-analysis tool that allows

you to create a computerized ledger.
 Database software:- A database software is a collection of related data that is stored and

retrieved according to user demand.
 Graphics software:- It allows computer systems for creating, editing, drawings, graphs,

etc.
 Education software:- Education software allows a computer to be used as a learning and

teaching tool.
 Entertainment software:- This type of app allows a computer to be used as an

entertainment tool.



A system programming language usually refers to a programming language used for system
programming; such languages are designed for writing system software. Systems
programming aims to produce software which provides services to the computer hardware
(e.g. disk defragmenter). Systems Programming as the act of building Systems
Software using System Programming Languages.

• Low level languages:
– Computer language consisting of mnemonics that directly correspond to

machine language instructions
• High Level Languages:

– Basically symbolic languages that use English words and/or mathematical
symbols rather than mnemonic codes.

• Low Level Languages
– Very close to machine language
– Concentrate on machine architecture

• High Level Languages
– Machine-independent programming language
– Concentrate of the logic of problem

• Low Level Language
– Machine language
– Assembly language

• High Level Language
– C
– C++
– BASIC
– Java

Data can be defined as a representation of facts, concepts, or instructions in a formalized
manner, which should be suitable for communication, interpretation, or processing, by human
or electronic machine. Data is represented with the help of characters such as alphabets (A-Z,
a-z), digits (0-9) or special characters (+,-,/,*,<,>,= etc.)
Information is organized or classified data, which has some meaningful values for the
receiver. Information is the processed data on which decisions and actions are based.
For the decision to be meaningful, the processed data must qualify for the following
characteristics −

 Timely − Information should be available when required.
 Accuracy − Information should be accurate.
 Completeness − Information should be complete.

Algorithm and Flow-chart

Algorithm: To write a logical step-by-step method to solve the problem is called algorithm,
in other words, an algorithm is a procedure for solving problems. In order to solve a
mathematical or computer problem, this is the first step of the procedure. An algorithm
includes calculations, reasoning and data processing.
Algorithm has the following characteristics
• Input: An algorithm may or may not require input
• Output: Each algorithm is expected to produce at least one result
• Definiteness: Each instruction must be clear and unambiguous.



• Finiteness: If the instructions of an algorithm are executed, the algorithm should terminate
after finite number of steps

Flow chart: A flowchart is the graphical or pictorial representation of an algorithm with the
help of different symbols, shapes and arrows in order to demonstrate a process or a program.
With algorithms, we can easily understand a program. The main purpose of a flowchart is to
analyze different processes. Several standard graphics are applied in a flowchart:



The graphics above represent different part of a flowchart. The process in a flowchart can be
expressed through boxes and arrows with different sizes and colours. In a flowchart, we can
easily highlight a certain element and the relationships between each part.



UNIT-3 and 4

An Operating System (OS) is an interface between 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.

Following are some of important functions of an operating System.

1. Process management:- Process management helps OS to create and delete processes.
It also provides mechanisms for synchronization and communication among
processes.

2. Memory management:- Memory management module performs the task of
allocation and de-allocation of memory space to programs in need of this resources.

3. File management:- It manages all the file-related activities such as organization
storage, retrieval, naming, sharing, and protection of files.

4. Device Management: Device management keeps tracks of all devices. This module
also responsible for this task is known as the I/O controller. It also performs the task
of allocation and de-allocation of the devices.

5. I/O System Management: One of the main objects of any OS is to hide the
peculiarities of that hardware devices from the user.

6. Secondary-Storage Management: Systems have several levels of storage which
includes primary storage, secondary storage, and cache storage. Instructions and data
must be stored in primary storage or cache so that a running program can reference it.

7. Security:- Security module protects the data and information of a computer system
against malware threat and authorized access.

8. Command interpretation: This module is interpreting commands given by the and
acting system resources to process that commands.

9. Networking: A distributed system is a group of processors which do not share
memory, hardware devices, or a clock. The processors communicate with one another
through the network.

10. Job accounting: Keeping track of time & resource used by various job and users.
11. Communication management: Coordination and assignment of compilers,

interpreters, and another software resource of the various users of the computer
systems.



History Of OS
 Operating systems were first developed in the late 1950s to manage tape storage
 The General Motors Research Lab implemented the first OS in the early 1950s for

their IBM 701
 In the mid-1960s, operating systems started to use disks
 In the late 1960s, the first version of the Unix OS was developed
 The first OS built by Microsoft was DOS. It was built in 1981 by purchasing the 86-

DOS software from a Seattle company
 The present-day popular OS Windows first came to existence in 1985 when a GUI

was created and paired with MS-DOS.

Applications of Operating System
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 softwares and users − Coordination and assignment of
compilers, interpreters, assemblers and other software to the various users of the
computer systems.

Types of Operating system
 Batch Operating System
 Multitasking/Time Sharing OS
 Multiprocessing OS
 Real Time OS
 Distributed OS
 Network OS
 Mobile OS

Batch Operating System: Some computer processes are very lengthy and time-consuming.
To speed the same process, a job with a similar type of needs are batched together and run as
a group. The user of a batch operating system never directly interacts with the computer. In
this type of OS, every user prepares his or her job on an offline device like a punch card and
submit it to the computer operator.
Multi-Tasking/Time-sharing Operating systems: Time-sharing operating system enables
people located at a different terminal(shell) to use a single computer system at the same time.
The processor time (CPU) which is shared among multiple users is termed as time sharing.
Real time OS: A real time operating system time interval to process and respond to inputs is
very small. Examples: Military Software Systems, Space Software Systems.
Distributed Operating System: Distributed systems use many processors located in
different machines to provide very fast computation to its users.
Network Operating System: Network Operating System runs on a server. It provides the
capability to serve to manage data, user, groups, security, application, and other networking
functions.



Mobile OS: Mobile operating systems are those OS which is especially that are designed to
power smartphones, tablets, and wearables devices.
Some most famous mobile operating systems are Android and iOS, but others include
BlackBerry, Web, and watchOS.

Difference between Firmware and Operating System

Firmware Operating System

Firmware is one kind of programming that is
embedded on a chip in the device which
controls that specific device.

OS provides functionality over and above that
which is provided by the firmware.

Firmware is programs that been encoded by
the manufacture of the IC or something and
cannot be changed.

OS is a program that can be installed by the
user and can be changed.

It is stored on non-volatile memory. OS is stored on the hard drive.

Windows OS

 Microsoft Windows, generally referred to as Windows, is an operating system based on
a GUI (Graphical User Interface) . That means it uses WIMP (windows, icons, menus, and
pointing devices) to make using the operating system easier.

 Windows is a multi-tasking operating system - a single user can run multiple programs at
the same time. The programs share the Central Processing Unit (CPU) resources.

 As with all operating systems, the Windows Operating System (OS) controls all input,
processing, and output.

Windows 1.0 – 2.0 (1985-1992)
Windows 3.0 – 3.1 (1990–1994)

Windows 95 was released in 1995
Windows 98 (June 1998)
Windows ME - Millennium Edition (September 2000)
Windows NT 31. - 4.0 (1993-1996)
Windows 2000 (February 2000)
Windows XP (October 2001)
Windows Vista (November 2006)
Windows 7 (October, 2009)

Windows 8 (August, 2012)
Windows 10 (July, 2015)

Microsoft Operating Systems for Servers and Mobile Devices
Aside from operating systems designed for use on personal computers (PCs) and laptops,
Microsoft has also developed operating systems for services, handheld devices, and mobile
phones.



Windows Server (March 2003)
Windows Home Server (January 2007)
Windows CE (November 2006)
Windows Mobile (April 2000)
Windows Phone (November 2010)

File
A file is a named collection of related information that is recorded on secondary storage
such as magnetic disks, magnetic tapes and optical disks. In general, a file is a sequence of
bits, bytes, lines or records whose meaning is defined by the files creator and user.
File Structure
A File Structure should be according to a required format that the operating system can
understand.

 A file has a certain defined structure according to its type.
 A text file is a sequence of characters organized into lines.
 A source file is a sequence of procedures and functions.
 An object file is a sequence of bytes organized into blocks that are understandable by

the machine.
 When operating system defines different file structures, it also contains the code to

support these file structure. Unix, MS-DOS support minimum number of file
structure.

File Type
File type refers to the ability of the operating system to distinguish different types of file
such as text files source files and binary files etc. Many operating systems support many
types of files. Operating system like MS-DOS and UNIX have the following types of files −
Ordinary files

 These are the files that contain user information.
 These may have text, databases or executable program.
 The user can apply various operations on such files like add, modify, delete or even

remove the entire file.
Directory files

 These files contain list of file names and other information related to these files.
Special files

 These files are also known as device files.
 These files represent physical device like disks, terminals, printers, networks, tape

drive etc.
These files are of two types −

 Character special files − data is handled character by character as in case of
terminals or printers.

 Block special files − data is handled in blocks as in the case of disks and tapes.

File Access Mechanisms
File access mechanism refers to the manner in which the records of a file may be accessed.
There are several ways to access files −

 Sequential access
 Direct/Random access
 Indexed sequential access

Sequential access
A sequential access is that in which the records are accessed in some sequence, i.e., the
information in the file is processed in order, one record after the other. This access method is
the most primitive one. Example: Compilers usually access files in this fashion.



Direct/Random access
 Random access file organization provides, accessing the records directly.
 Each record has its own address on the file with by the help of which it can be

directly accessed for reading or writing.
 The records need not be in any sequence within the file and they need not be in

adjacent locations on the storage medium.
Indexed sequential access

 This mechanism is built up on base of sequential access.
 An index is created for each file which contains pointers to various blocks.
 Index is searched sequentially and its pointer is used to access the file directly.

Space Allocation
Files are allocated disk spaces by operating system. Operating systems deploy following
three main ways to allocate disk space to files.

 Contiguous Allocation
 Linked Allocation
 Indexed Allocation

Contiguous Allocation
 Each file occupies a contiguous address space on disk.
 Assigned disk address is in linear order.
 Easy to implement.
 External fragmentation is a major issue with this type of allocation technique.

Linked Allocation
 Each file carries a list of links to disk blocks.
 Directory contains link / pointer to first block of a file.
 No external fragmentation
 Effectively used in sequential access file.
 Inefficient in case of direct access file.

Indexed Allocation
 Provides solutions to problems of contiguous and linked allocation.
 A index block is created having all pointers to files.
 Each file has its own index block which stores the addresses of disk space occupied

by the file.
 Directory contains the addresses of index blocks of files.
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