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PREFACE 
 

A student must understand how a computer functions in addition to knowing how to 
program it. The main objective of this book is to explain a beginner how a computer works. In 
today’s information age, knowledge of computer is must. We use computer in each and every 
aspect of our lives. Anybody who wants to succeed in today’s world cannot afford to ignore 
computers and communication technology. Irrespective of field that one specializes in, the 
basic knowledge of computers and modern technology is an absolute necessity- may it be 
composing a letter or an article on word processor, preparing the budget using an spreadsheet, 
sending an e-mail, surfing the Internet, making a presentation using one of the presentation 
software and so on. 

The book ‘Computer Application in Management’ is written for all who want to know 
about computers, learn the basics and take advantage of the latest technologies in the field of 
computers and Information technologies. It covers the essentials of computer science and 
Information Technology from the history of computing to developments in the internet, e-mail, 
WWW, multimedia and so on. We have tried to include the latest technological developments, 
wherever appropriate, so that the book is current and up-to-date. 

The presentation in this book is aimed at self-study. The language used in writing this book 
is very lucid so that each student can understand the content without any problem. 

We would like to thank and express my affectionate appreciation to all who helped us in 
writing this book. 
 

Dr. Vivekanand Pandey 
Ahmad Tasnim Siddiqui 
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Computer Application for Management Studies 

Introduction to Computer 
A computer is an electronic device that is responsible for computation, which operates 

under the control of a set of instructions that is stored in its memory unit. A computer accepts 
data from an input device and processes it into useful information which it displays on its 
output device in a useful format. Especially a programmable 
electronic machine that performs high speed mathematical or 
logical operations or that assembles, stores, correlates, or 
otherwise processes information. It can be used in preparing 
document, pay roll, communication, learning and teaching, 
administration and account, sales and statistical analysis, 
plan monitoring etc. 

Computer is also called as data processor, because it is 
storing data, processing the data and retrieving the 
information at any time when it is required. 

Actually, a computer is a collection of hardware and 
software components that help you accomplish many 
different tasks. Hardware consists of the computer itself, 
and any equipment connected to it. Software is the set of 
instructions that the computer follows in performing a task. 

The distinguishing feature of a computer is its ability to store its own instructions. This 
ability makes it possible for a computer to perform many operations without the need for a 
person to enter new instructions each time. Modern computers are made of high speed 
electronic components that enable the computer to perform thousands of operations each 
second. Today's computers have at least one CPU that performs most calculations and includes 
a main memory, a control unit, and an arithmetic logic unit. 
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Types of Computers 
The computers are of analog computer, digital computer and hybrid computer. An analog 

computer uses inputs that are proportional to the instantaneous value of variable quantities, 
combines these inputs in a predetermined way, and produces outputs that are a continuously 
varying function of the inputs and the processing. These outputs are then displayed or 
connected to another device to cause action, as in the case of a speed governor or other control 
device. Small electronic analog computers are frequently used as components in control 
systems. If the analog computer is built solely for one purpose, it is termed a special purpose 
electronic analog computer whereas a digital computer uses symbolic representations of its 
variables. The arithmetic unit is constructed to follow the rules of one (or more) number 
systems. Further, the digital computer uses individual discrete states to represent the digits of 
the number system chosen. A digital computer can easily store and manipulate numbers, letters, 
images, sounds, or graphical information represented by a symbolic code. Through the use of 
the stored program, the digital computer achieves a degree of flexibility unequaled by any other 
computing or data processing device.  

Hybrid computers it is a combination of analog computers and also features of digital 
computers. These computers are mostly used with process control machine like oil refineries 
and used at places where signals as well as data are to be entered into computer. 
Types of computers based on memory size 

On the basis of size of memory computers can be divided into following categories: 
Microcomputer: Microcomputer is at the lowest end of the computer range in terms of 

speed and storage capacity. Its CPU is a microprocessor. The first microcomputers were built 
of 8-bit microprocessor chips. The most common microcomputer is a personal computer (PC). 
The PC supports a number of input and output devices. An improvement of 8-bit chip is 16-bit 
and 32-bit chips. Examples of microcomputer are IBM PC, PC-AT. 

Mini Computer: This is designed to support more than one user at a time. It possesses 
large storage capacity and operates at a high speed than a microcomputer. The mini computer is 
used in multi-user system in which various users can work at the same time. This type of 
computer is generally used for processing large volume of data in an organization. They are 
also used as servers in Local Area Networks (LAN). 

Mainframe Computer: These types of computers are generally 32-bit computers. They 
operate at very high speed, have very large storage capacity and can handle the workload of 
many users. They are generally used in centralized databases. They are also used as controlling 
nodes in Wide Area Network (WAN). Example of mainframes are DEC, ICL and IBM 3000 
series. 

Super Computer: This is the fastest and most expensive machines. It has high processing 
speed compared to other computers. They also have multiprocessing technique. One of the 
ways in which supercomputers are built is by interconnecting hundreds of microprocessors. 
Supercomputer is mainly used for weather forecasting, biomedical research, remote sensing, 
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aircraft design and other areas of science and technology. Examples of supercomputers are 
CRAY YMP, CRAY2, NEC SX-3, CRAY XMP and PARAM from India. 

Use and Applications of Computers in Various Fields 
Computers have their application or utility everywhere. We find their applications in 

almost every sphere of life–particularly in fields where computations are required to be done at 
a very fast speed and where data is so complicated that the human brain finds it difficult to cope 
up with. 

As you must be aware, computer now-a-days are being used almost in every department to 
do the work at a greater speed and accuracy. They can keep the record of all the employees and 
prepare their pay bill in a matter of minutes every month. They can keep automatic checks on 
the stock of a particular item. Some of the prominent areas of computer applications are: 

Tourism: Hotels use computers to speed up billing and checkout the availability of rooms. 
So is the case with railways and airline reservations for booking tickets. Architects can display 
their scale models on a computer and study them from various angles and perspectives. 
Structural problems can now be solved quickly and accurately. 

Banking: Banks also have started using computers extensively. Terminals are provided in 
the branch and the main computer is located centrally. This enables the branches to use the 
central computer system for information on things such as current balance, deposits, overdrafts, 
interest charges, etc. MICR encoded cheques can be read and sorted out with a speed of 3000 
cheques per minute by computers as compared to hours taken by manual sorting. Electronic 
funds transfer (EFT) allows a person to transfer funds through computer signals over wires and 
telephone lines making the work possible in a very short time. 

Industry: Computers are finding their greatest use in factories and industries of all kinds. 
They have taken over the work ranging from monotonous and risky jobs like welding to highly 
complex jobs such as process control. Drills, saws and entire assembly lines can be compu-
terized. Moreover, quality control tests and the manufacturing of products, which require a lot 
of refinement, are done with the help of computers. Not only has this, Thermal Power Plants, 
Oil refineries and chemical industries fully depended on computerized control systems because 
in such industries the lag between two major events may be just a fraction of a second. Today 
computers are playing very crucial role in medical field. Computerized systems are helping 
mankind very strongly. There are robots which are performing surgery in developed countries. 
So, we can see that computer is involved everywhere in human life.  

Transportation: Today computers have made it possible for planes to land in foggy and 
stormy atmosphere also. The aircraft has a variety of sensors, which measure the plane’s 
altitude, position, speed, height and direction. Computer use all this information to keep the 
plane flying in the right direction. In fact, the Auto–pilot feature has made the work of pilot 
much easy. 

Education: Computers have proved to be excellent teachers. They can possess the 
knowledge given to them by the experts and teach you with all the patience in the world. You 
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may like to repeat a lesson hundred times, go ahead, you may get tired but the computer will 
keep on teaching you. Computer based instructions (CBI) and Computer Aided Learning 
(CAL) are common tools used for teaching. Computer based encyclopedia such as Britannica 
provide you enormous amount of information on anything. 

Entertainment: Computers are also great entertainers. Many computer games are available 
which are like the traditional games like chess, football, cricket, etc. Dungeons and dragons 
provide the opportunity to test your memory and ability to think. Other games like Quack and 
Volcano test your knowledge. 

DTP – Desk Top Publishing:  While computers have invaded various industries through 
the latest technology and software, they have entered the printing industry through a process 
called DTP. DTP has made printing procedure faster, more efficient and accurate. The 
traditional method of printing involves phototypesetting the text, cutting and pasting the typed 
text by the artist, where the artist has to draw lines and boxes manually to create a ready to use 
artwork. 

Space Research: INSAT series and all the satellites and spacecraft could not have taken 
their flight but for the valuable assistance provided to the scientists by computers. Space craft’s 
are monitored with the help of computers, which not only keep the continuous analog records 
of the voyage and the digital records of the speed direction, fuel, temperature, but also suggests 
corrective measures which are to be taken in case of some error. The picture shows an 
American Space shuttle lifting off. The space shuttle was totally designed using computers. 

Thus the computers have arrived in a big way and have become essential for our life. 
History of Computers 

Generations Characteristics 
1st Generation 
1944 – 1959 

Vacuum tube based. Punched tape input or output. About 1,000 circuits 
per cubic foot. 
Examples: 
Harvard Mark I (electromechanical), ENIAC, EDSAC, UNIVAC I, 
UNIVAC II, RCA BIZMAC, IBM 604, 650 etc. 

2nd Generation 
1960 – 1964 

Used transistors. About 100,000 circuits per foot. 
Examples:  
UNIVAC 1107, UNIVAC III, RCA 501, Transact S2000, NCR 300 series 
, IBM 7030 Stretch, IBM 7070, 7080, 7090, 1400 series, Honeywell 800, 
400 series etc. 

3rd Generation 
1964 – 1975 

LSI (Large Scale Integrated) circuits. 10 million circuits per square foot. 
Examples:  
Burroughs 6700, Control Data 3300, 7600, Honeywell 200, IBM 
System/360, System 3, 7, NCR Century Series, UNIVAC 9000 series, 
General Electric GE 600 series, GE 235 etc. 
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4th Generation 
1975 – Current 

VLSI (Very Large Scale Integration) continued miniaturization, billions 
of circuits per cubic foot. 
Examples:  
IBM System 3090, IBM RISC 6000, IBM RT, ILLIAC IV, Cray 2 XMP, 
HP 9000 etc. 

5th  Generation 
Current and 
Future 

Combinations of some or all of the following technologies: 
Extremely large scale integration, parallel processing, high speed logic 
and memory chips, high performance, microminiaturization  
voice/data integration; knowledge based platforms, artificial intelligence, 
expert systems, virtual reality generation and satellite links etc. 

Functional Components of a Computer System 
Computer systems ranging from a controller in a microwave oven to a large supercomputer 

contain components providing five functions. A typical personal computer has hard, floppy and 
CD-ROM disks for storage, memory and CPU chips inside the system unit, a keyboard and 
mouse for input, and a display, printer and speakers for output. The figure below shows the 
functional components of a computer system. The arrows represent the direction information 
flows between the functional units.  

 

Figure: Functional Components of Computer 
 

A computer system contains many different objects such as a CPU, memory, disks, etc. 
These must all be connected for the system to function. The wires used to connect the 
components are called buses. 
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Buses 
The buses on a computer system are sets of wires that carry information to or from memory 

or I/O devices. They may be unidirectional (data travels one way) or bi-directional (data travels 
both ways). 

Buses can be seen on the computer motherboard as parallel metal tracks. When the buses 
leave the motherboard to travel to a component such as a hard disk cables like these are used. 
Address Bus 

The address bus carries the address of the piece of memory or I/O device to be read from or 
written to. It is a unidirectional bus, which is to say that data travels only one way; from the 
CPU to memory. 

The number of lines on the bus determines the number of addressable memory elements. 
For example an 8 bit bus can represent 2 to the power of 8 unique addresses. This equates to 
256 unique memory addresses. A 16 bit bus can address 65536 unique addresses and so on. 
Data Bus 

The data bus carries the data that is to be written or has been read from memory. It is a 
bidirectional bus as it can carry data to or from memory. The width of the data bus is directly 
related to the largest number that the bus can carry. For example an 8 bit bus can represent 2 to 
the power of 8 unique values. This equates to the numbers 0 to 255. A 16 bit bus can carry the 
values 0 to 65535 and so on. 
Control Bus 

The control bus carries signals that control the actions of the computer. For example one 
line of the control bus may be the read/write line. If the wire is low (no electricity flowing) then 
the memory is read. If the wire is high (with electricity flowing) then the memory is written.  
Memory 

Computer systems use memory to store data. Memory should not be confused with hard 
disk space. In general, memory is used for programs and data that are currently being used. 
Hard disks store data permanently. 

Data that is lost when power is removed is volatile. 
Data that is not lost when power is removed is non-volatile. 

Many different types of memory, with varying characteristics, are used for different jobs in 
a computer system. These are described on the following pages  

Volatile memory, also known as volatile storage, is computer memory that requires power 
to maintain the stored information, unlike non-volatile memory which does not require a 
maintained power supply. It has been less popularly known as temporary memory. 

Most forms of modern random access memory (RAM) are volatile storage, including 
dynamic random access memory (DRAM) and static random access memory (SRAM). Content 
addressable memory and dual-ported RAM are usually implemented using volatile storage. 
Early volatile storage technologies include delay line memory and William’s tube. 
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Non-volatile memory, nonvolatile memory, NVM or non-volatile storage, is computer 
memory that can retain the stored information even when not powered. Examples of non-
volatile memory include read only memory, flash memory, most types of magnetic computer 
storage devices (e.g. hard disks, floppy disks, and magnetic tape), optical discs, and early 
computer storage methods such as paper tape and punched cards. 

Non-volatile memory is typically used for the task of secondary storage, or long term 
persistent storage. The most widely used form of primary storage today is a volatile form of 
random access memory (RAM), meaning that when the computer is shut down, anything 
contained in RAM is lost. Unfortunately, most forms of non-volatile memory have limitations 
that make them unsuitable for use as primary storage. 
Typically, non-volatile memory either costs more or 
performs worse than volatile random access memory. 
RAM – Random Access Memory 

RAM is the main memory of a computer. Main 
memory is used to store all of the working 
information of the computer such as the operating 
system, user programs and data. 

Main memory should not be confused with hard 
disk space which is used to permanently store data. 

RAM is volatile. The contents of RAM are lost 
when the computer is switched off.                              Figure: Example of RAM chip 
DRAM – Dynamic Ram 

Dynamic RAM is the most common type of RAM used in computers. It is relatively easy to 
manufacture and so is cheap. However, DRAM contents must be continually refreshed. The 
process of refreshing the memory takes time and while the memory is being refreshed it cannot 
be read from or written to. This makes DRAM cheap but slow. 
SRAM – Static Ram 

Static RAM is physically different to dynamic RAM as the memory contents do not have to 
be continually refreshed. This means that it can always be accessed and so SRAM is a faster 
type of memory. However the process of manufacturing the memory and the components used 
make it more expensive. For this reason SRAM is used in smaller quantities where fast memory 
is required, such as cache. 
ROM – Read Only Memory 

Whereas RAM is volatile, ROM is non-volatile which is to say that the contents are not lost 
when power is removed. ROM chips come with 
instructions already burned into the chip. It is 
commonly used for computer BIOS chips. ROM is 
cheap in high quantities and is generally used for PC 
BIOS.  
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PROM – Programmable Rom 
PROM chips do not lose their data when power is removed but, unlike standard ROM 

chips, come without a program already installed. 
The programs for the PROM chips can be 'burned' into them with a special piece of 

programming hardware. Once burned this way the contents are never lost but nor can they be 
altered. 

PROM chips are commonly used where engaging a chip foundry to manufacture a custom 
ROM chip would be too expensive. PROM is expensive and is used for low volume 
applications. 
EPROM – Erasable Prom 

EPROM chips can be erased once programmed, thus making them ideal for testing new 
applications where a ROM chip will be required. They can be easily recognized by the plastic 
'window' on the top of the chip. This is used to erase the contents of the chip by shining ultra-
violet light onto it. EPROMs are expensive but reusable and are used for testing. 
EEPROM – Electrically Erasable Prom 

EEPROMs can be programmed and erased without using any special extra hardware. 
Instead a simple electrical current can be used. Unlike other programmable ROM chips 
EEPROMs need not be completely programmed at one time. Instead blocks of data can be 
programmed individually. 

As well as being used in modern computers for updateable BIOS, EEPROMs are typically 
used for USB drives, as well as for compact flash memory, Multimedia cards, SD cards, etc. 

EEPROM is cheap and is used for reprogrammable ROM applications like Flash. 
Cache 

A special type of memory used in modern computers to speed up the system processing. 
This is a block of fast RAM placed in between processor and main memory. Cache is used 
when computer needs some information again and again then it copies the desired information 
into the cache memory. It reads the information from the cache. 
Summary of Memory Characteristics 

The following table gives a summary of memory characteristics: 

MEMORY 
TYPE 

DRAM SRAM ROM PROM EPROM EEPROM 

Cost Cheap  Expensive Cheap in large 
quantities  

Expensive Expensive  Inexpensive  

Speed Slow  Fast  Fast  Fast  Fast  Fast  
Use Main 

Memory  
Cache 
Memory  

BIOS  Short run 
manu-
facturing  

Testing  Flash 
Memory  
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Memory Hierarchy 
In practice, a memory system is a hierarchy of storage devices with different capacities, 

costs, and access times. CPU registers hold the most frequently used data. Small, fast cache 
memories nearby the CPU act as staging areas for a subset of the data and instructions stored in 
the relatively slow main memory. The main memory stages data stored on large, slow disks, 
which in turn often serve as staging areas for data stored on the disks or tapes of other machines 
connected by networks. 

Memory hierarchies work because well-written programs tend to access the storage at any 
particular level more frequently than they access the storage at the next lower level. So the 
storage at the next level can be slower, and thus larger and cheaper per bit. The overall effect is 
a large pool of memory that costs as much as the cheap storage near the bottom of the 
hierarchy, but that serves data to programs at the rate of the fast storage near the top of the 
hierarchy. 

The levels of memory in a computer, from fastest to slowest speed, they are: 

 
Figure: Memory hierarchy in terms of speed and size 

 
In the given figure we can see that the CPU registers has faster accessing speed and disk 

storages are having lesser accessing speed. But in case of size, disk storage having greater size 
as compared to the CPU registers. 

At the top of the hierarchy are the CPU registers used to hold data for the short term while 
processing is taking place. Access to registers is essentially instantaneous, since the registers 
are actually a part of the CPU. Cache memory, if present, is the fastest memory outside the 
CPU. You recall from Chapter 8 that cache memory is a small fast memory that is used to hold 
current data and instructions. The CPU will always attempt to access current instructions and 
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data in cache memory before it looks at conventional memory. There may be as many as three 
different levels of cache. The CPU accesses the data or instruction in conventional memory if 
cache memory is not present. Next in the hierarchy is conventional memory. Both conventional 
and cache memory are referred to as primary memory. Both provide immediate access to 
program instructions and data by the CPU and can be used for the execution of programs. The 
data throughput rate of memory is determined primarily by the capability of the bus and 
interfaces that connect memory to the CPU. Rates well in excess of 1 GB/sec are common in 
modern computers. 

Below the level of conventional memory, storage in the hierarchy is not immediately 
available to the CPU, is referred to as secondary storage, and is treated as I/O. Disks and other 
secondary storage devices are mechanical in nature, and mechanical devices are of necessity 
slower than devices that are purely electronic. The location of the desired data is usually not 
immediately accessible, and the medium must be physically moved to provide access to the 
correct location. This requires a seek time, the time needed to find the desired location. Once 
the correct data is located, it must be moved into primary memory for use. One important 
advantage of secondary storage, of course, is its permanence, or lack of volatility. 

The table given below explains the hierarchy of memory with respect to speed, cost and 
storage capacity: 

Storage Access Speed Storage Capacity Relative Cost Storage Type 

CPU Registers Fastest Lowest Highest Not Permanent 

RAM Very Fast Low/Moderate High Not Permanent 

Floppy Disk Very Slow Low Low Permanent 

Hard Disk Moderate Very High Very Low Permanent 

Input Units and Output Units 
Input Unit 

It can be defined as the peripheral by which we can provide some inputs to the computer 
system to perform some operations i.e. to produce some output after processing. A computer 
must receive both data and program statements to function properly and be able to solve 
problems. The method of feeding data and programs to a computer is accomplished by an input 
device. Computer input devices read data from a source, such as magnetic disks, and translate 
that data into electronic impulses for transfer into the CPU. 

Input devices are used to feed data into the computer. There are different kinds of input 
devices e.g. Mouse, Keyboard, Joystick, Light pen, Scanner, OCR (Optical Character Reader), 
Magnetic Ink Character Recognize (MICR) etc. 
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Output Unit  
As program statements and data are received by the CPU from an input device, the results 

of the processed data are sent from the CPU to an OUTPUT DEVICE. These results are 
transferred from the output storage area onto an output medium. The processed input data into a 
useful form is called output. When input data is processed, computer generates several types of 
output, depending upon the hardware and software used and the requirements of the user. The 
user views output on a screen print it on the printer or hear it through speakers or headsets. 

Therefore, output is normally classified as: 
Softcopy Output 

The output received on the display screen or in the audio or video form is called softcopy 
output. This kind of output is not tangible and it cannot be touched. The most popular and 
commonly used softcopy output device is display screen. 
Hardcopy Output 

The output printed on the paper is called hardcopy. The printers and plotters devices are 
used for this purpose. 
Sound Output 

The output received in the form of sound is called sound output. The speakers are most 
commonly used to receive the sound output. There are built in speakers and external speakers 
which are used in a computer system. 
CPU 

The brain of a computer system is the central processing unit (CPU). The CPU processes 
data transferred to it from one of the various 
input devices. It then transfers either an 
intermediate or final result of the CPU to 
one or more output devices. A central 
control section and work areas are required 
to perform calculations or manipulate data. 
CPU is the computing center of the system. 
It consists of a control section, an 
arithmetic-logic section, and an internal 
storage section (main memory). Each 
section within the CPU serves a specific 
function and has a particular relationship 
with the other sections within the CPU.  

Control section: The control section 
directs the flow of traffic (operations) and data. It also maintains order within the computer. 
The flow of control is indicated by dotted arrows. The control section selects one program 
statement at a time from the program storage area, interprets the statement, and sends the 
appropriate electronic impulses to the arithmetic-logic and storage sections so they can carry 
out the instructions. The control section does not perform actual processing operations on the 
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data. The control section instructs the input device on when to start and stop transferring data to 
the input storage area. It also tells the output device when to start and stop receiving data from 
the output storage area.  

Arithmetic-logic section: The arithmetic-logic section performs arithmetic operations, 
such as addition, subtraction, multiplication, and division. Its internal logic capability, it tests 
various conditions encountered during processing and takes action based on the result. As 
indicated by the solid arrows in figure 3-1, data flows between the arithmetic-logic section and 
the internal storage section during processing. Specifically, data is transferred as needed from 
the storage section to the arithmetic-logic section, processed, and returned to internal storage. 
At no time does processing take place in the storage section. Data may be transferred back and 
forth between these two sections several times before processing is completed. The results are 
then transferred from internal storage to an output device. 

Internal storage section: The internal storage section is sometimes called primary 
storage, main storage, or main memory, because this section functions similar to our own 
human memory. The storage section serves four purposes; three relate to retention (holding) of 
data during processing. Data is transferred from an input device to the INPUT STORAGE 
AREA where it remains until the computer is ready to process it. Second, a WORKING 
STORAGE AREA (“scratch pad” memory) within the storage section holds both the data being 
processed and the intermediate results of the arithmetic-logic operations. Third, the storage 
section retains the processing results in the OUTPUT STORAGE AREA. From there the 
processing results can be transferred to an output device. The fourth storage section, the 
PROGRAM STORAGE AREA, contains the program statements transferred from an input 
device to process the data. Please note that the four areas (input, working storage, output, and 
program storage) are NOT formed in size or location but are determined by individual program 
requirements. 

Characteristics of Computer 
The characteristics of a computer include speed, storage, accuracy, versatility, reliability, 

processing and many more. Some of the characteristics are discussed below: 
Speed 

Computers work at very high speed and are much faster than humans. A second is very 
large time period time for computer. A computer can perform billions of calculations in a 
second. The time used by a computer to perform an operation is called the processing speed. 
Computer speed is measured in Mega Hertz (MHz).  

You will be surprised to know that computer can perform several million (1,000,000) of 
instructions and even more per second. Therefore, we determine the speed of computer in terms 
of microsecond (10-6 part of a second) or Nano-second (10-9 part of a second). From this you 
can imagine how fast your computer can perform. 
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Storage 
The process of saving data and instructions permanently is known as storage. A computer 

can store a large amount of data permanently. User can use this data at any time. We can store 
any type of data in a computer. Text, graphic, pictures, audio and video files can be stored 
easily. The storage capacity of the computer is increasing rapidly. The storage unit performs the 
following major functions: 

• All data and instructions are stored here before and after the processing. 
• Intermediate results of processing are also stored here. 

Processing 
The task of performing operations like arithmetic and logical operations is called 

processing. The Central Processing Unit (CPU) takes data and instructions from the storage 
unit and makes all sorts of calculations based on the instructions given and the type of data 
provided. The result is then sent back to the storage unit. A computer can process the given 
instructions. It can perform different types of processing like addition, subtraction, 
multiplication and division. It can also perform logical functions like comparing two numbers 
to decide which one is the bigger etc.  
Accuracy 

Accuracy means to provide results without any error. Computers can process large amount 
of data and generate error-free results. A modern computer performs millions of operations in 
one second without any error.  

Suppose someone calculates faster but commits a lot of errors in computing. Such result is 
useless. There is another aspect. Suppose you want to divide 15 by 7. You may work out up to 
2 decimal places and say the quotient is 2.14. I may calculate up to 4 decimal places and say 
that the result is 2.1428. Someone else may go up to 9 decimal places and say the result is 
2.142857143. Hence, in addition to speed, the computer provides very high level of accuracy or 
correctness in computing. 
Communication 

Most computers today have the capability of communicating with other computers. We can 
connect two or more computers by a communication device such as modem. These computers 
can share data, instructions, and information. The connected computer are called network. 
Reliability 

The electronic components in modern computer have very low failure rate. The modern 
computer can perform very complicated calculations without creating any problem and 
produces consistent (reliable) results. In general, computers are very reliable. Many personal 
computers have never needed a service call. Communications are also very reliable and 
generally available whenever needed. 
Automation 

A computer can automatically perform operations without interfering the user during the 
operations. It controls automatically different devices attached with the computer. It executes 
automatically the program instructions one by one. 



14 Computer Application in Management 

 

Versatility 
Versatile means flexible. Modern computer can perform different kind of tasks one by one 

of simultaneously. It is the most important feature of computer. At one moment you are playing 
game on computer, the next moment you are composing and sending emails etc. In colleges and 
universities computers are used to deliver lectures to the students. 
Diligence 
A computer can continually work for hours without creating any error. It does not get tired 
while working after hours of work it performs the operations with the same accuracy as well as 
speed as the first one. 
No Feelings 

Computer is an electronic machine. It has no feelings. It detects objects on the basis of 
instructions given to it. Based on our feelings, taste knowledge and experience; we can make 
certain decisions and judgments in our daily life. On the other hand, computer cannot make 
such judgments. Their judgments are totally based on instructions given to them. 
Consistency 
People often have difficulty to repeat their instructions again and again. For example, a lecturer 
feels difficulty to repeat a same lecture in a class room again and again. Computer can repeat 
actions consistently (again and again) without losing its concentration: 

• To run a spell checker (built into a word processor) for checking spellings in a 
document. 

• To play multimedia animations for training purposes. 
• To deliver a lecture through computer in a class room etc. 
A computer will carry out the activity with the same way every time. By using computers 

you can learn a lecture or perform any action again and again. 

Essential Components of a Computer System 
Computer Hardware 

The parts you can actually see and touch, and 
would likely break if you threw it out a fifth-story 
window, is hardware. Personal Computer is a 
system, consisting of many components. Some of 
those components, like Windows XP, and all your 
other programs, are software where as some 
components like mouse, keyboard, monitor etc. are 
hardware components. 

The system unit is the actual computer; 
everything else is called a peripheral device. The 
adjacent figure shows the components/peripherals 
of a computer system: 

Components of Computer 
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(A) Input Devices 
(1) Keyboard  

The keyboard is very much like a standard typewriter keyboard with few additional keys. 
When any keys pressed it sends electronic signal with unique identification to the computer 
operating system detects this identification with the help of map. Other than regular keys there 
are functions keys, Ctrl key, Alt key, etc. The additional keys are included to perform certain 
special functions such as loading a program or editing a text. There are 101 keys in standard 
keyboard but now a day’s keyboards with more than 101 keys are also available.  
(2) Mouse  

It is an input device & is used to position the pointer on the screen. It is a small palm size 
box. Its movement on a flat surface moves pointer in the same direction as the movement of the 
mouse. The box contains a ball underneath, which senses the movement & transmits it to the 
computer. Computer process the input & places the mouse pointer accordingly. There are two 
buttons (left button & right button) in standard mouse, used to give commands. Now days it is 
more advance than keyboard. In other words we can say mouse is working just like a keyboard. 
(3) Trackball  

It basically works like a mouse of computer on laptop. Same work which a mouse can do 
on computer can also be performed by the trackball.  
(4) Scanner  

It is one of the device, mostly used in designing etc., provides input to computer. Further, 
these inputs are used for processing & manipulation. There are some specific scanners built for 
special purpose like OCR, MICR or BCR.  
(5) Optical Character Reader (OCR) 

Optical character reader is an input device used to read any printed text. OCR scans text 
optically character by character, converts them into a machine readable code & store the text on 
the system memory. It can read at a rate of up to 1,400 characters per second.  
(6) Magnetic Ink Character Recognize (MICR)  

MICR can identify characters printed with a special ink that contain particles of magnetic 
materials; MICR is used mainly in the banking industry to read cheques. Since MICR system 
can recognize only certain character styles, the character styles, the characters have to be 
accurately formed.  
(7) Bar Code Reader (BCR)  

BCR is a device which reads light & dark lines of different thickness. Bar Codes are used 
to label different products. Bar Code is the method of coding books etc. Uniquely, BCR is used 
to decide these lines & identify the product. 
(8) Voice Speech Devices 

Ability of a computer, software program or hardware device to decode the human voice 
into digitized speech that can be interpreted by the computer hardware device. Voice 
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recognition is commonly used to operate a device, perform commands, or write without having 
to operate a keyboard, mouse, or press any buttons. For example, a user could say “open 
Internet” and the computer would open an Internet browser and allow that user to browse the 
Internet. 
What is pointing device? 

A pointer represents a small symbol on the screen. It usually appears on the screen in 
Graphical User Interface (GUI). For example, an arrow appears on the screen in Windows 
environment. A pointing device is an input device that is used to control a pointer on the 
screen. Usually, the pointing device is used to select items on the screen, to select commands 
from commands menu, to draw graphs etc. For example, the engineers use pointing devices to 
draw graphs. The Mouse, Joystick, Trackball, Track pad, Light Pen etc. are examples of 
pointing devices. 
Mouse 

Mouse is a pointing input device. It is the most commonly used pointing device in 
Windows environment on the personal computers. 
The mouse has two or three buttons on the top of 
its body. Mouse is used to select any option from 
a group of options by pointing the mouse pointer 
on it and then clicking one of the mouse buttons. 

A mouse also allows the user to create 
graphics such as lines, curves and freehand shape 
on the screen. The graphic designer cannot draw 
graphs without mouse. A mouse is connected to a 
serial port or USB port on the system unit. 

The most popular types of mouse and their 
functions are: 
Mechanical Mouse 

It has a rubber or metal ball at its bottom and an electronic circuit containing sensors. When 
mouse is rolled over a flat surface the pointer moves in the same direction. The sensors detect 
the direction of movement of ball and electronic circuit translates the movement of the mouse 
into signals and then feeds it as input in the computer. 
Optical Mouse 

It has advance features and is more expensive than mechanical mouse. It has no ball inside 
it. It uses the laser technology to detect the mouse movement by optical sensors. 
Cordless Mouse 

Cordless or wireless mouse is not directly connected with computer. It uses the wireless 
technology, such as radio waves or infrared light waves. It enters input signals into the 
computer in similar way as cordless keyboard. 
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Trackball 
A trackball is also a pointing input device. It is like a mouse but it is a stationary pointing 

device with a ball on it top. It is a hard box with a rolling ball at the top and one or more 
buttons that work just like mouse. The ball is rolled or rotated with finger to move the cursor or 
pointer around the screen. Specific item is selected by pointing with trackball and then pressing 
with one of the buttons. The trackball is usually available with laptop computers and is fixed on 
the keyboard. 

Some cordless trackball are also available. They are not directly connected to the computer 
with wire and acts like a remote control for the pointer. They are especially useful when giving 
presentations because the presenter often walks around the room instead of sitting at a 
computer. 
Touchpad 

A touchpad is also known as track pad. It is 
small, flat, rectangular stationary pointing 
device. It has sensitive surface of 1.5 or 2 inches 
square. To move the pointer slid your fingertips 
across the surface of the pad. Some touchpad 
have one or more buttons around the edge of the 
pad that work like mouse buttons. The touchpad 
pointing device is mostly used in laptop 
computers and is built-in on the keyboard. You 
can also attach a track pad to a personal 
computer. The advanced keyboards also have 
built-in track pad.                                      Figure: Touchpad 
Joystick 

Joystick is also a pointing input device. It has small box with a moving handheld stick and 
buttons. The handheld stick is used to control the movement of pointer on the screen. The 
button of the joystick is presses to activate certain events. The joystick input device is used to 
play games. It is also used with simulation software in education fields. 
(B) Output Devices 

An output device is a hardware component used to get output from the computer. A number 
of output devices are available. The commonly used output devices include display device 
(monitor), printer, plotter, speaker and headset, fax machine etc. 
(1) Monitors 

The monitor is a popular and most commonly used output device. It is just like a television 
screen. The monitor consists of a screen and the electronic components that produce the output 
on the screen for a temporary period. The output received on the screen is called softcopy. Most 
monitors used in personal computers display text, graphics and video information. There are 
many types of monitors. We can divide monitors into following categories: 
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Monochrome monitors 
Mono means single or one. Hence, a Monochrome monitor means information displays in 

one color (such as white, green, black, blue, amber or gray) on a different color background, 
which is usually black. These monitors are usually used to display text only where you don’t 
need to see color graphics. 
Gray scale Monitors 

Gray scale monitors are types of monochrome monitors. These monitors often use gray 
scaling to enhance the quality of graphics. They display the output using many shades of gray 
from white to black, which provide better contrast on the images. 
Color monitors 

Color monitors are used to display output in different 
colors (i.e. from 16 colors to 16.7 million colors). Today, most 
of the personal computers use color monitors. Color monitors 
produce better picture quality and they are of very high 
resolution class. Color monitor are now coming into LCD, 
LED and HD models. 
(2) Printing Devices 

It is a device that prints text or images on paper. Printers provide a permanent paper record 
of computer output data, graphics, or text and are available in a wide variety of different 
speeds, features, and capabilities. Printers can also be used with different types of paper forms 
to print labels, stamps, bank checks, and a wide range of business forms. All printers have some 
level of variable recurring cost in toner cartridges that must be replaced when the toner is 
completely used. 

The performance of a printer is measured in speed and quality. The speed of a printer is 
measured by the number of pages printed per minute (ppm). Like a display screen, the quality 
or resolution of a printer's output is measured by the number of dots printed per inch (dpi). 
There are, however, two major differences between the dots used in printers and the pixels used 
in computer displays. The number of dots per inch in a printer is generally much higher (300–
1200 dpi) than the number of pixels per inch in a monitor (70–100 dpi). While some printers 
can slightly vary the size of dots, in general the dots created by a printer are fixed in intensity, 
as opposed to pixels in a display, which can take an infinite range of intensities. 
Types of printers 

Regardless of the size of the system, quantity of printing, or capacity of the printer, modern 
printers use one of three technologies to print dots: dot matrix, inkjet, or laser. 
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Dot Matrix Printer: 
It results from physical impact of the print head onto paper. The print head on a dot matrix 

printer consists of a number of printing pins, usually between seven and twenty-four, whose 
positions can be controlled by individual electromagnets. 
When a current is applied, the corresponding pin is forced 
to strike the paper through an inked ribbon to form a dot. 
Using more pins and overlapping dots by multiple passes 
over the same line can increase print quality. Most dot 
matrix printers can operate in several modes offering 
different tradeoffs between print quality and speed. 
Inkjet Printer:  

It uses non impact printing by spraying heated ink 
from a tiny nozzle onto paper. The tiny nozzle is smaller 
than the width of a human hair and the volume of each sprayed droplet is about one-millionth 
the volume of an eye-drop. Inside each nozzle, an ink droplet is electrically heated to its boiling 

point until it explodes so that the only place the ink can go 
is out the front of the nozzle. The nozzle is then cooled 
and the resulting vacuum sucks in another droplet of ink. 
The speed of the printer is thus limited by the length of 
the boil/cool cycle. 

Inkjets have resolutions ranging from 300 dpi to 1440 
dpi. Some inkjet printers use a vibrating piezo crystal 
instead of heat to produce ink droplets. In ink jet printers, 
the electric current causes a deformation of the crystal that 
squeezes out the drop of ink. Mechanically the inkjet 
printer works similarly to a dot matrix printer. It moves 

across a page to print a row, and mechanical rollers move the paper downward to print 
successive rows. Multiple reservoirs of ink may be available to print multiple colors. Inkjet 
printers are popular for low-cost home printing because they are small and economical. 
However, they are slow and produce ink-soaked output that can be messy.  
Laser Printer: 

It is derived from xerography with the difference that the image is produced electronically 
from the computer using a laser or light-emitting diode rather 
than scanned with a bright light. There are four steps in the 
operation of a laser printer. First, a laser illuminates the dots to 
be printed on a photosensitive drum that becomes electrically 
charged wherever a dot is to be printed. Second, the 
photosensitive drum rotates the charged dots into a tank of black 
toner where the toner sticks to the drum wherever a charge is 
present. Third, a sheet of paper is fed toward the drum, coated 
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with electrical charges, and contacts the drum, picking up the toner image from the drum. 
Finally, the toner image on the paper is heated in a fusing system that melts the toner into the 
paper while the drum has its charge erased by the corona wire in preparation for the next page. 
Plotters: 

A device that draws pictures on paper based on commands from a computer. Plotters differ 
from printers in that they draw lines using a pen. As a result, they can produce continuous lines, 
whereas printers can only simulate lines by printing a 
closely spaced series of dots. Multicolor plotters use 
different-colored pens to draw different colors.  

Plotters are hard-copy printing devices consisting of 
one or multiple independently maneuverable ink pens that 
are used for general design work such as blueprints, 
schematics, drawings, and plotting mathematical 
functions. Standard plot widths are 61 centimeters by 91.5 
centimeters or 24 inches by 36 inches, but the attractive 
feature of plotters is limitless size when necessary for uses 
such as graphic arts. 

In general, plotters are considerably more expensive than printers. They are used in 
engineering applications where precision is mandatory. 
(3) Storage Devices 

A storage device is a hardware device designed to store information. There are two types of 
storage devices used in computers; a 'primary storage' device and a 'secondary storage' device. 
Magnetic Storage Devices 

This one is a magnetically coated ribbon of plastic, capable of storing large amounts of data 
at a very low cost. Usually, storage tapes are a little bigger than audio tapes. Older computers 
used tape and tape drives, but even today, some people still back 
their systems up with storage tape. These tapes hold between 20 
GB to about 110 GB of data. An external tape drive can be 
purchased separately as well, but those are even harder to find. 

The diskette drives, tape drives and hard disk drives are 
examples of magnetic storage devices. These devices are used to 
write and read data to and from the diskettes, tapes and hard disks. 
The surfaces of diskette, tape and hard disk are coated with 
magnetic material such as iron oxide or ferrous oxide, which can 
be magnetized (i.e. which reacts to a magnetic field). 

There are many types of magnetic storage devices. Audio tape is an early example of 
magnetic recording that later transitioned into use for computer data storage. A computer's hard 
disk is a more modern example of magnetic data storage. A floppy disk is yet another example. 
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A magnetic storage device works on a principal of magnetic charge. The basic premise is 
that a magnetized medium, such as a metal wire, can be magnetized by an electric magnet. It 
can then be “read” magnetically and its recorded “data” played back. 
Optical Storage Devices 

An optical storage device is an electro-mechanical unit that can save and retrieve (write and 
read) information on a special disc medium using a laser light. Optical drives are designed to 
work with several types of media: CDs (“compact disc”), DVDs (digital versatile disc” or 
“digital video disc”) and Blue-ray discs.  

An optical storage drive that is capable of writing data to a disc uses a laser beam to burn 
pits (or bumps) into a special material. This data stream is placed in a spiral path, as found on a 
vinyl record, but in this case the data begins at the innermost track and works its way out 
toward the edge of the disc. In industrial mass produced discs, such as those distributing music 
or movies, the data is placed on the disc by a stamping machine. Data is retrieved by a laser 
beam that reflects off the disc, detecting the pits. Optical drives come in various speeds, 
spinning between 200 and 4,000 RPMs. 
Flash Memory 

A USB drive, also known as a flash drive is a plug-
and-play portable storage device that uses flash memory 
and is lightweight enough to attach to a key chain. A USB 
drive can be used in place of a floppy disk, Zip drive disk, 
or CD. When the user plugs the device into the USB port, 
the computer's operating system recognizes the device as a 
removable drive and assigns it a drive letter.  

Unlike most removable drives, a USB drive does not 
require rebooting after it's attached, does not require 
batteries or an external power supply, and is not platform dependent. Several manufacturers 
offer additional features such as password protection, and downloadable drivers that allow the 
device to be compatible with older systems that do not have USB ports. USB drives are 
available in capacities ranging up to about 65 gigabytes (GB), depending on manufacturer, in a 
corresponding range of prices. 

The most common storage devices are: 
Floppy Disk - They are plastic square disks, usually with a silver or black sliding piece 

going across the top. These disks come in a variety of colors and they hold about 144 million 
bytes. (Bytes are characters, symbols and letters). 

Zip Disk - They look like a floppy disk, but they are a little thicker. This disk also comes in 
a variety of colors and holds about 200 MB of data. 
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CD + RW Disc (Compact Disc Rewriteable) - This disc looks like a regular CD. The only 
difference is that you can write on this disc and erase it as many 
times as you want. It works just like a floppy disk or a zip disk. A 
CD + RW disc holds about 650 MB. 

CD + R Disc (Compact Disc Recordable) - This one is a CD 
that you can record on. It’s mostly used to record audio and once it's 
been written on, you cannot rewrite or erase anything off of it. This 
compact disc comes in different sizes, but they are usually silver in 
color. (Some CDs are black in color and they actually don't get as 
many scratches on them as the silver ones do. They are also a lot less fragile). 

A DVD – R Disc (Digital Video Recordable) - These discs hold the space of about 4.7 GB 
and are used to record movies on. 
(4) Projectors 

Projector is a device by which we can display the output content from computer to a 
larger screen. This device is normally used in seminars, presentations etc. where the 
number of people are sitting. We can use projector to display any type of information 
e.g. text, animation and video etc. 

Computer Software 
Software is the general term for information that's recorded onto some kind of medium. It is 

the combination of Instructions and Data, known as machine code that forms the building 
blocks of applications such as Word Processor, Computer Game or Spreadsheet. This machine 
code lives in the memory of the computer as billions of little on off switches. This is exactly the 
same as a number in a calculator. 

Software’s are written programs or procedures or rules and associated documentation 
pertaining to the operation of a computer system and that are stored in read/write memory. 
Types of Software 

Basically, Software’s are of two types. One is system software and another one is 
application software.  

System Software: System software’s means the software’s which are responsible for 
system related activities, like system boot and startup. System software is designed to control 
the operations and maximize the processing power of computer system. In the category of 
system software the best example is operating system e.g. windows – XP and utility programs. 
It is application software because it is responsible to make system in working condition. 

System software helps hardware components to work together in a single unit and provide 
support to the development and execution of application software. 

Application Software: Another one is application software. These are the software’s 
which are made for specific application to perform specific task. The programs which are 
included in the application software packages are termed as Application software. For example: 
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Tally, Photoshop, Word processing etc. Tally is developed to perform account related task, 
Photoshop is to perform all the image editing tasks. 

Introduction to Computer Languages 
When communicating instructions to a computer, areas of difficulty are often part of the 

encoding and decoding process. You are aware with the term language. It is a system of 
communication between two persons. Some of the basic natural languages that we are familiar 
with are English, Hindi, Oriya, etc. These are the languages used to communicate among 
various categories of persons. But how will you communicate with your computer. Your 
computer will not understand any of these natural languages for transfer of data and instruction. 
So there are computer-programming languages specially developed so that you could pass your 
data and instructions to the computer to do specific job. You must have heard names like 
FORTRAN, BASIC, COBOL, etc. These are programming languages. So, instructions for 
performing a task are written in a particular computer programming language based on the type 
of job. As an example, for scientific application FORTRAN and C languages are used. On the 
other hand, COBOL is used mainly for business application. 

Programming languages bridge the gap between human thought processes and computer 
binary circuitry. 

A series of specifically defined commands designed by human programmers to give 
directions to digital computers is called as Programming language. 

• Commands are written as sets of instructions, called programs. 
• All programming language instructions must be expressed in binary code before the 

computer can perform them. 
Role of Language 

Three fundamental elements of language that contribute to the success or failure of the 
communication cycle: 

• Semantics 
• Syntax 
• Participants 
Semantics: Refers to meaning. 

Human language Computer language 

• Refers to the meaning of what is being 
said. 

• Words often pick up multiple meanings. 
• Phrases sometimes have idiomatic 

meanings. 

• Refers to the specific command you wish 
the computer to perform. 
– Input, Output, Print 
– Each command has a very specific 

meaning. 
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Syntax: Refers to form, or structure. 

Human language Computer language 

• Refers to rules governing grammatical 
structure. 
– Pluralization, tense, agreement of 

subject and verb, pronunciation, and 
gender. 

• Humans tolerate the use of language. 
– How many ways can you say no? Do 

they have the same meaning? 

• Refers to rules governing exact spelling 
and punctuation, plus: 
– Formatting, repetition, subdivision of 

tasks, identification of variables, 
definition of memory spaces. 

• Computers do not tolerate syntax errors. 

Participants: 
• Human languages are used by people to communicate with each other. 
• Programming languages are used by people to communicate with machines. 

Human language Computer language 

• In the communication cycle, humans can 
respond in more than one way. 
– Body language 
– Facial expressions 
– Laughter 
– human speech 

• People use programming languages. 
• Programs must be translated into binary 

code. 
• Computers respond by performing the 

task or not! 

First Generation - Machine Language (Code) 
Machine Language is the language of the computer and is the only language that is directly 

understood by the computer. We also call it machine code and it is written as strings of 1’s and 
0’s. It is on this basis that the computer is designed. When this sequence of codes is fed to the 
computer, it recognizes the codes and converts it in to electrical signals needed to run it. For 
example, a program instruction may look like this: 

10110010110101 
• Machine language programs were made up of instructions written in binary code. 

– This is the “native” language of the computer. 
– Each instruction had two parts: Operation code, Operand 

• Operation code (Opcode): The command part of a computer instruction. 
• Operand: The address of a specific location in the computer’s memory. 

– Hardware dependent: Could be performed by only one type of computer with a 
particular CPU. 
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Advantage 
The only advantage is that program of machine language run very fast because no 

translation program is required for the CPU. 
Disadvantages 

• It is very difficult to program in machine language. The programmer has to know 
details of hardware to write program. 

• Machine language is hardware dependent. 
• The programmer has to remember a lot of codes to write a program, which results in 

program errors. 
• It is difficult to debug the program. 

Second Generation - Assembly Language 
It is the first step to improve the programming structure. In this language, the machine 

codes comprising of 1's and 0's are substituted by symbolic codes (called mnemonic codes) to 
improve their understanding. The set of symbols and letters forms the assembly language and a 
translator program (called Assembler) is required to translate the programs written in assembly 
language into machine language for execution by the computer. It is considered to be a second-
generation language. 

• Mnemonics: Uses convenient alphabetic abbreviations to represent operation codes, 
and abstract symbols to represent operands. 

• Each instruction had two parts: Operation code, Operand 
• Hardware dependent. 
• Because programs are not written in 1s and 0s, the computer must first translate the 

program before it can be executed. 
READ num1 
READ num2 
LOAD num1 
ADD num2 
STORE sum 
PRINT sum 
STOP 

Advantages 
• The symbolic programming of Assembly Language is easier to understand and saves a 

lot of time and effort of the programmer. 
• It is relatively easier to correct errors and modify program instructions. 
• Assembly Language has almost the same efficiency of execution as the machine level 

language because this is one-to-one translator between assembly language program and 
its corresponding machine language program. 
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Disadvantages 
• One of the major disadvantages is that assembly language is machine dependent. A 

program written for one computer might not run on other computers with different 
hardware configuration. 

Third Generation - People-Oriented Programs 
• Instructions in these languages are called statements. 

− High-level languages: Use statements that resemble English phrases combined with 
mathematical terms needed to express the problem or task being programmed. 

− Transportable: NOT-Hardware dependent. 
− Because programs are not written in 1s and 0s, the computer must first translate the 

program before it can be executed. 
Pascal Example: Read in two numbers, add them, and print them out. 

Program sum2(input,output); 
var 
num1,num2,sum : integer; 
begin 
read(num1,num2); 
sum:=num1+num2; 
writeln(sum) 
end. 

Fourth Generation - Non-Procedural Languages 
• Programming-like systems aimed at simplifying the programmers task of imparting 

instructions to a computer. 
• Many are associated with specific application packages. 

− Query Languages: 
− Report Writers: 
− Application Generators: 

Query Languages: 
− Enables a person to specify exactly what information they require from the 

database. 
− Usually embedded within database management programs. 

• Report Writers: 
− Takes information retrieved from databases and formats into attractive, usable 

output. 
• Application Generators: 

− A person can specify a problem, and describe the desired results. 
− Included with many micro-computer programs (macros). 
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Object-Oriented Languages: A language that expresses a computer problem as a series of 
objects a system contains, the behaviors of those objects, and how the objects interact with each 
other. 

What is Object? Any entity contained within a system. 
Examples: 

 A window on your screen. 
 A list of names you wish to organize. 
 An entity that is made up of individual parts. 
− Some popular examples: C++, Java, Smalltalk. 

Fifth Generation - Natural Languages 
• Natural-Language: Languages that use ordinary conversation in one’s own language. 

− Research and experimentation toward this goal is being done. 
• Intelligent compilers are now being developed to translate natural language (spoken) 

programs into structured machine-coded instructions that can be executed by 
computers. 

• Effortless, error-free natural language programs are still some distance into the future. 
Computer languages can be grouped according to which translation process is used to 

convert the instructions into binary code: 
− Assemblers 
− Interpreters 
− Compilers 

Assemblers 
Assembler translates assembly language into binary instructions. Assemblers provide a 

friendlier representation than a computer’s 0s and 1s that simplifies writing and reading 
programs. An assembler reads a single assembly language source file and produces an object 
file containing machine instructions and bookkeeping information that helps combine several 
object files into a program. 
 – Produces one line of binary code per original program statement. 
 – The entire program is assembled before the program is sent to the computer for 

execution. 

 
Figure: Working of Assembler 

Interpreters 
An interpreter is another type of program translator used for translating higher-level 

language instructions into machine language instructions. It takes one statement of higher-level 
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language at a time, translates it into machine language and executes it immediately. Translation 
and execution are carried out for each statement. It differs from compiler, which translate the 
entire source program into machine code and then involve in its execution. 

 
Figure: Working of Interpreter 

The advantage of interpreter compared to compiler is its fast response to changes in source 
program. It eliminates the need for a separate compilation after changes to each program. 
Interpreters are easy to write and do not require large memory in computer. The disadvantage 
of interpreter is that it is time-consuming method because each time a statement in a program is 
executed, it is first translated. Thus compiled machine language program runs much faster than 
an interpreted program. 

− An instruction is fetched from the original source code. 
− The Interpreter checks the single instruction for errors. (If an error is found, 

translation and execution ceases.) 
− The instruction is translated into binary code. 
− The binary coded instruction is executed. 
− The fetch and execute process repeats for the entire program. 

Compilers 
It is a program that translates the instructions of higher-level languages to machine 

language. It is called compiler because it compiles every program instruction given in higher-
level languages into machine language. Thus compiler is a program translator like assembler 
but more sophisticated. It scans the entire program first and then translates it into machine code. 
The program written by the programmer in higher-level language is called source program. 
After this program is converted to machine language by the compiler it is called object 
program. 

Object program generated by compiler is machine dependent. It means programs compiled 
for one type of machine will not run in another type. Therefore every type of machine must 
have its personal compiler for a particular language. Machine independence is achieved by 
using standard higher-level language on different machines and converting them for use on 
specific machines through a compiler. 

 
1. What is meaning of computer? 
2. What are the types of computers? 
3. Explain characteristics of a computer. 

RReevviissiioonn  QQuueessttiioonnss  
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4. What is memory? Explain RAM and ROM. 
5. What is meaning of memory hierarchy? Explain. 
6. Explain the types of memory available in computer system. 
7. What is meaning of input and output devices? Explain. 
8. What is meaning of hardware and software? 
9. Explain software and type of software with suitable example. 

10. What are the functional components of computer system? 
11. Explain computer languages. 
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