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LEARNING OBJECTIVES

 To understand the basic concepts of  computer system

 To know the uses of computers in various fields

 To understand the computing process

 To understand the characteristics of computers

 To do the classification of computers

 To discuss various generations of computers

1.1  COMPUTER
In the simplest definition, a computer is an electronic device - a flexible machine that can manipulate 
data.  Computer is being used for tasks as adding up the supermarket bill, getting cash at an ATM, 
computers are also used by writers, television producers, musicians, poets, graphics illustrators and 
scholars of medieval history. A computer is programmable i.e. the computer depends totally on 
the program, which the computer is using. (A program is a list of instructions, telling the computer 
'what to do.') A computer’s hardware (the machine and its components) is designed to be as flexible 
as possible. By using computer programs, called software, one transforms this flexible hardware 
into a tool for a specific purpose. No matter which program a computer is using, the machine itself 
performs only four basic operations, as shown in Fig. 1.1.1. The most widely accepted definition of 
the computer includes the following operations :

Fig. 1.1.1: Different Computer Operations
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 Input: A computer accepts data that is provided by means of an input device, such as a keyboard.

 Processing: A computer performs operations on the data to transform it in some way.

 Output: A computer produces output on a device, such as a printer or a monitor, that shows 
the results of processing operations.

 Storage: A computer stores the results of processing operations for future use.

This definition is often referred to as the IPOS cycle. The four steps of the IPOS cycle-input, processing, 
output storage - do not have to occur in a rigid IPOS sequence. Under the direction of a program, a 
computer uses the steps of this process when needed and as often as needed. The use of a personal 
computer, a computer designed to meet an individual’s computing needs, illustrates these four 
basic computer operations. We use the keyboard for taking the input data. The computer’s internal 
circuitry processes the data. We see the results (output) on the computer’s monitor (the TV-like 
display), and we can print these results on the printer. We can also store the results on the computer’s 
internal disk or on a removable disk. Fig. 1.1.2 depicts this relationship.

Fig. 1.1.2: Relationship between different parts of a Computer
The system unit contains the components with which the computer processes and stores data. The 
keyboard and the mouse are input devices. The monitor displays the output. The printer prints the 
output.

1.2  USES OF COMPUTER
The purpose of the computer is to transform data into information. In this context, data means some 
kind of unorganized material that can be entered into the computer - a rough sketch that needs work, 
a first draft of an essay that needs revision or polishing, figures from a company’s books, a list of 
names and addresses. What results from processing operations is information, i.e. data that has 
been made meaningful and useful. This capability to process data can be used in a variety of ways. 
People have come up with some very interesting uses.

A psychologist keeps a computer in the counselling room. At the touch of a key, the psychologist 
can search through references on a computer disk for information relating to topics that come up 
during counselling sessions.

1.3  ELEMENTS OF THE COMPUTING PROCESS
Computers consist of hardware, the physical parts of the computer, and software, the programs that 
tell the computer 'what to do.' Processing data into information (the computing process) involves 
more elements than just hardware and software. All these elements must be organized so that each 
works smoothly and efficiently with the others. In the computing process, computers integrate the 
use of five key elements which are given as follows:
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 Hardware
 Software
 Data
 People
 Procedures

The computing process, in short, includes everything and everyone necessary for the computer to 
perform a useful task. The following sections show that ‘how each of these elements works in the 
process’.

1.3.1 Hardware
The term hardware refers to the physical parts of the computer. Computer hardware is versatile-but it 
does depend on the computer program, we use. The key to the computer’s versatility is memory. One 
can think of memory as a temporary workspace. The computer’s processor uses this workspace as a 
scratch pad during processing. Many people confuse memory with storage. Memory is temporary. 
When we turn off the computer, everything in the memory is lost. Storage is usually permanent. 
On most computers, storage also has far greater capacity than memory.
Understanding the distinction between memory and storage is essential. Some programs keep their 
output in memory. One must transfer this information to a storage device, such as a disk drive, if 
one wants to keep the information permanently. If we switch off the computer without saving this 
information (transferring it to storage), the information is lost. 

The key to the computer’s precision is the fact that it represents data digitally. Computers use binary 
digits, using a base 2 number system rather than a decimal (or base 10) number system. A binary 
digit, commonly  called a bit, has a value of either 0 (zero) or 1 (one). Eight bits are grouped together 
to represent a character - a letter, number, or special character. This group is called a byte. Many 
people use the terms character and byte to mean the same  thing. 
People talk about bytes when they talk about the capacity of computer memories and storage devices. 
Because one byte can store only one character, these devices must be capable of storing thousands, 
millions, or even billions of bytes. To describe these large capacities, the terms kilobyte (K), megabyte 
(M), and gigabyte (G) are used. A kilobyte equals approximately one thousand bytes, a megabyte 
equals approximately one million bytes, and a gigabyte equals approximately one billion bytes. 
(The actual number of bytes in a megabyte is slightly higher because computer storage amounts 
are actually measured in base 2 numbers.)

1.3.2 Software
Software is the set of instructions (also called a program) that guides the hardware through its job. 
The following sections explore additional aspects of software.

(a) Programming Languages: Software programs must be written in programming languages. 
Programmers i.e. people trained in the use of a programming language, write programs.

(b) System and Application Software Packages: Today’s complex computer programs, such 
as Microsoft Word (a word processing program), consist of many separate programs that 
are designed to run together. In recognition of this fact, people sometimes speak of software 
packages. When we buy Microsoft Word, we are actually buying a software package rather 
than a single program. Based on the function of the package, software packages are divided into 
two categories: system software and application software. Computer literacy involves; learning 
that 'how to use both system software and one or more application programs'. Computers need 
system software to function. System software integrates the computer’s hardware components 
and provides tools for day-to-day maintenance tasks, such as displaying a list of the files 
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contained on a disk. MS-DOS, UNIX, Microsoft Windows 98, and System 7 are well-known 
examples of system software.

(c)  Application software: It turns the computer into a tool for a specific task, such as writing. Not 
all application programs will be useful to us. Some application programs are special-purpose 
programs, which perform a specific task for a single profession. For example, safety managers 
use a program that prints records of occupation-related injuries and illnesses in a format required 
by a government health bureau. If we aren’t a safety manager, we would not find this application 
program interesting or useful. Other application programs are called general-purpose programs. 
People use these programs for a variety of tasks. Commonly used general-purpose programs 
include the following:

  Word processing: More than 85 per cent of the personal computers are equipped with a 
word processing program, which transforms the computer into a tool for creating, editing, 
proofing, printing, and storing text. Many of today’s books originated in text typed into 
computers-including this one also.

  Desktop publishing: In the past, newsletters and magazines were created through an 
expensive, tedious process called layout, in which someone does the job of cut and pasting 
photographs, borders, and text to create a pleasing design. With the help of the desktop 
publishing software in the computer, we can produce attractive results with a little special 
training. 

	  Electronic spreadsheet: Businesses previously worked out budgets and made forecasts 
using accountant’s paper and a calculator. Electronic spreadsheet programs enable us to 
type the headings and numbers into a computerized version of accountant’s paper, but 
with a twist. We can hide formulae within the on-screen 'paper.' These formulae perform 
computations on the data. The payoff is that one can change any number and immediately 
see the effect of the change. People use electronic spreadsheets for many purposes, not 
just business-related ones. For example, a forest ranger uses an electronic spreadsheet to 
analyse data concerning endangered animal populations.

	  Database: A database program creates an electronic version of a card file-and the program 
gives us the tools, needed to organize this file (for example, by alphabetizing it) and to 
retrieve information. An eighth-grade English teacher, for instance, could create a database 
of interesting uses of language - and retrieve examples for use in class discussions.

	  Telecommunications software: These software transforms a computer into a terminal, 
which can connect to a multiuser computer system by means of the telephone. Commercial 
multiuser systems enable us to join discussion groups, exchange mail with other users, 
make plane and hotel reservations, and obtain free software for our computer.

	  Graphics software: Are we going to give a public presentation in our future? If so, we 
need to learn 'how to use presentation of Graphics programs to create attractive charts and 
graphs that you can share with the audience.'

1.3.3 Data
Computers transform data into information. Data is the raw material; information is 
processed data. Data is the input to the processing; information is the output. A useful  
model to describe the relationship between data and information is called the systems model. It 
shows that data goes into a process and information is then output. Fig. 1.3.1 describes this model.
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Fig. 1.3.1: A System Model
Several characteristics distinguish useful information from data. The purpose of information is to 
help people for making well-informed decisions, but what makes information useful? Information 
must be relevant, timely, accurate, concise, and complete in order to be useful. Data must be accurate 
but doesn’t need to be relevant, timely, or concise. Table 1.3.1 describes these characteristics.

Characteristics Description
Relevant Information applies to the current situation.
Timely Information is up-to-date and available when it is needed.
Accurate Data given to the computer and the output are correct in every detail.
Concise Information is condensed into a usable length.
Complete All important items are included.

Table 1.3.1: Characteristics of useful information
1.3.4 People
One may be surprised to learn that people are part of the computing process. Some computers, such 
as the computer chip that controls an automobile engine, function without human intervention. But 
even these computers were designed by people and occasionally require maintenance by people. 
Most computers require people, who are called users (or sometimes end users). Some users progress 
beyond the basics of computer literacy. They learn the advanced features of application programs. 
With this knowledge, these users can customize an application program for a specific task. These 
knowledgeable people are called power users.
Computer professionals have taken intermediate and advanced courses about computers. These 
people apply their professional training to improve the performance, case of use, and efficiency 
of computer systems. One kind of computer professional is the programmer, who creates new 
computer programs. Excellent career opportunities exist for students interested in becoming 
computer professionals.
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1.3.5 Procedures
Procedures are the steps that one must follow to accomplish a specific computer-related task. Part 
of a user’s computer literacy is, knowing common procedures. We already know several computer 
procedures. For example, we have probably used an Automated Teller Machine (ATM). Inside, 
the ATM is a computer. In response to the on-screen messages, called prompts, we insert our card, 
enter our Personal Identification Number (PIN), and tell the machine how much money we want. 

1.4  CHARACTERISTICS OF COMPUTERS
No matter where computers are found or how they are applied, they’re used for input, processing, 
output, and storage. But computers wouldn’t be worth the trouble without the following 
characteristics:
 Computers are fast. Many of today’s computers can perform hundreds of millions of processing 

operations in one second.
 Computers are reliable. Today’s computers may run day in and day out for years without 

failure.
 Computers are accurate. The computer’s physical processing circuits rarely make errors. 

Computers make errors, of course, but there are almost always due to faulty programs or 
incorrect data input.

 Computers can store massive amount of information. Today’s personal computers can be 
equipped with disks capable of storing more than forty billion characters (letters or numbers). 
That capacity is enough to store the complete works of William Shakespeare, an unabridged 
English dictionary, a 32-volume encyclopaedia, a world atlas and almanac, dozens of computer 
programs, and all our written work from the third grade through graduate school with room 
for more.

 Computers can move information very quickly from one place to another. Using all experimental 
connection that may soon play a role in the Information Superhighway, one computer can send 
the entire text of the Encyclopaedia Britannica to another linked computer in less than one 
second.

A computer-literate person knows that the computer is a tool for creating useful information that 
can be printed, communicated to others, and stored for future use.

1.5  CLASSIFICATION OF COMPUTERS
The computer puting on the desk in the classroom is a microcomputer. It is a small, powerful piece 
of equipment. Even so, the power of the microcomputer is not enough for most large organizations. 
The computer industry consists of more than just microcomputers. Any classification of computers 
is somewhat arbitrary. Traditionally, computers have been classified by their size, processing speed, 
and cost. This section explores four commonly used classifications: 

1.5.1 Supercomputers
These are the largest, fastest, most powerful, and most expensive computers made. Supercomputers 
can be accessed by many individuals at the same time. Supercomputers are used primarily for 
scientific applications that are mathematically intensive. The aerospace, automotive, chemical, 
electronics and petroleum industries use supercomputers extensively. Supercomputers are used 
in weather forecasting and seismic analysis. These are found in many public and private research 
centers, such as universities and government laboratories. A supercomputer was used to alert 
scientists to the impending collision of a comet with Jupiter in 1994, giving them time to prepare 
to observe and record the event. The United States Department of Energy recently contracted 
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with IBM for an 'ultra-supercomputer,' three hundred times faster than any existing machine. The 
ultra-supercomputer will simulate nuclear explosions (eliminating the need to detonate any bombs), 
model global weather trends, and design power plants.

Supercomputers derive much of their speed from the use of multiple processors. Multiprocessing 
enables the computers to perform tasks simultaneously-either assigning different tasks to each 
processing unit or dividing a complex task among several processing units. The first supercomputer 
had four central processing units; the massively parallel processors of today contain hundreds of 
processors.

The speed of modern supercomputers is measured in nanoseconds and gigaflops. A nanosecond 
is one billionth of a second. A gigaflop is one billion floating-point arithmetic operations per 
second. Supercomputers can perform at upto 128 gigaflops, and use bus widths of 32 or 64 bits. This 
capability makes supercomputers suitable for processor-intensive applications, such as graphics. 
Supercomputers are rarely used for input/output-intensive processing, such as accounting or 
record-keeping operations.

1.5.2 Mainframes
For input/output-intensive operations, mainframe computers 
are much more suitable than supercomputers. Many modern 
mainframes have multiprocessing capabilities; however, these are 
generally limited to eight or fewer processors. The processors in 
mainframes are slower than those in supercomputers, with speed 
measured in megaflops (millions of floating-point arithmetic 
operations per second) rather than gigaflops.

A mainframe computer system is usually composed of several 
computers in addition to the mainframe, or host processor, 
as shown in Fig. 1.5.1. The host processor is responsible for 
controlling the other processors, all the peripheral devices, and 
the mathematics operations. A front-end processor is responsible 
for handling communications to and from all the remote

terminals connected to the computer system. Sometimes a backend processor is used to handle 
data retrieval operations. Although the host computer could perform all these operations, it can be 
used more efficiently if relieved of time-consuming chores that do not require processing speed. 
Fig. 1.5.2 depicts this relationship.

Fig. 1.5.2: Relationship between front‑end processor, back‑end processor and host

Fig. 1.5.1: Mainframes
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Mainframe computer systems are powerful enough to support several hundred users simultaneously 
at remote terminals. Terminals can be located near the computer or miles away. Computers can 
support hundreds of users by keeping numerous programs in primary memory and rapidly 
switching back and forth between programs. Because computers are so much faster than people, 
the users never notice that the computer is handling other tasks. This capability to process multiple 
programs concurrently for multiple users is known as multiprogramming.
The introduction of the microcomputer and the increased capabilities of minicomputers have resulted 
in a decline of sales of mainframe computers. Recently, to booster sales of mainframes, IBM started 
producing mainframes based on arrays of microprocessor chips and designed to be servers for giant 
databases used on networks of microcomputers.

1.5.3  Minicomputers
The major difference between mainframes and minicomputers is in scale. Minicomputers can perform 
the same types of tasks as mainframes, but minicomputers are a little slower. Like mainframes, 
minicomputers can accommodate remote users, but not as many. Minicomputers’ input, output, and 
storage devices look like those on mainframes; but minicomputers have slightly less storage, and 
the printers are slightly slower. The distinctions between these categories of computers are blurring 
as time passes. Minicomputers are frequently referred to as mid-range computers.

1.5.4  Workstations and Microcomputers
When we are working on a multi-user computer, such as a mainframe or a minicomputer, we can 
control the input and see the output on the display, but we control nothing else. A single-user 
computer gives us control over all the phases of computer processing: input, processing, output, 
and storage. We can select the programs we want to use, and we don’t have to compete with other 
users to gain access to the system. A single-user system is designed to meet the computing needs of 
an individual. Single-user computers fall into two categories: workstations and microcomputers.
(a)  Workstations: This is a powerful desktop computer designed to meet the computing needs 

of engineers, architects, and other professionals who need detailed graphics displays. For 
example, workstations are commonly used for Computer-Aided Design (CAD), in which 
industrial designers create pictures of technical parts or assemblies. To process these complex 
and detailed diagrams, the computer needs much processing power and storage. Workstations 
are also frequently used as servers for local area networks.

 The workstation has sometimes been called a 'supermicro.' The workstation looks very much 
like a desktop microcomputer, but the chips inside make the difference. Most workstations 
use Reduced Instruction Set Computer (RISC) microprocessors. Computer designers have 
discovered that by eliminating infrequently used pre-programmed instructions, the speed 
of the processor can be increased. Many new processor chips, including the DEC Alpha and 
the PowerPC, are RISC chips. RISC processors are particularly useful in special-purpose 
applications, such as graphics, in which speed is critical. The DEC Alpha chip was the first 
microprocessor designed to work with a 64-bit bus.

(b)  Microcomputers: The boundary between workstations and personal computers is becoming 
less distinct. Today’s best personal computers are more powerful and offer more precise 
displays than the workstations of the recent past. The new Pentium Pro microcomputers 
have multiprocessing capabilities. In addition, the distinction between workstations and 
minicomputers is becoming blurred because of the most powerful workstations. These 
workstations can be equipped so that more than one person can use the workstation at once, 
in effect making the workstation a minicomputer.

Most microcomputers enable the user to switch between tasks. This capability is known as 
multitasking - a single user variation on multiprogramming. Multitasking can be a great timesaver. 
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Suppose that we are using a word processor to write a test paper, and we need to do some 
computations on the computer and use the results in the paper. Without multitasking, we would 
have to close the test paper file and the word processing application, open the calculator application, 
make the computations, write down the results, close the calculator application, and reopen the word 
processing application and the test paper file. With multitasking, we simply open the calculator 
application, make the calculations, and switch back to the test paper file. This capability to task-swap 
between the paper and the calculator saves time.
People frequently refer to a personal computer as a microcomputer, a computer that uses a 
microprocessor for its processing circuitry. The term microcomputer originated in the late 1970s, 
when the only computers that used microprocessors were PCs. But today all kinds of computers use 
microprocessors. By this definition, most of today’s computers, including some supercomputers, 
are microcomputers. But people usually mean PC when they use the term microcomputer.

1.5.5  Portable Computers 
The first portable computers were dubbed 'luggables', and for good reason. They weighed as much 
as 28 pounds. Soon, reductions in size created the laptop computer. As many people discovered 

to their dismay, however, 10 pounds can seem like 20 if 
one must carry a laptop through a large airport or for any 
Iong distance. A picture of Laptop is shown in Fig. 1.5.3.

Portable computing came of age with the creation of 
notebook computers, portable computers that are small 
enough to fit into an average-sized briefcase. At first, 
these computers were underpowered and didn’t offer 
adequate storage. Today, new models offer as much 
processing power and storage as microcomputers and 
even some workstations. Notebooks have become very 
popular. Some people use notebooks instead of desktop 
computers.

A docking station gives us the best of both worlds; we can use the notebook as a portable and then 
plug it into the docking station to access peripherals, such as printers, as well as full-sized keyboards 
and monitors. Subnotebooks sacrifice some storage and 
processing capability to bring the total weight down to three 
or four pounds.

Palmtop computers, sometimes called picocomputers, offer 
reduced size with reduced capabilities. Although some 
palmtops are general-purpose, many are special-purpose 
personal information managers, or PIMs. Special-purpose 
palmtops that keep phone directories and calendars and 
provide calculator capabilities are known as Personal 
Digital Assistants (PDAs), as shown in Fig. 1.5.4. We can 
use a PDA to schedule appointments, retrieve frequently 
used phone numbers, and jot down notes. Most PDAs are
designed to accept written input by a pen; the PDA  decodes 
what we write.

Smart cards look like ordinary credit cards but incorporate a microprocessor and memory chips. 
Smart cards were developed and pioneered in France about twenty years ago and are being used 

Fig. 1.5.3: Laptop

Fig. 1.5.4: PDA
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extensively throughout the world. Smart cards are used to pay highway tolls, pay bills, and purchase 
merchandise. In France, the telecarte has virtually replaced paid telephone booths. The telecarte, 
which costs $7.50, is inserted into the phone, and the charge for the call is automatically deducted 
from the value stored on the card. Smart cards that hold personal medical history for use in an 
emergency are currently being tested. A smart card has a microprocessor and a memory chip. In the 
future, one may use a smart card to record transactions such as purchases and work hours.

Fig. 1.5.5: Embedded Computers
1.5.6  Embedded Computers
We may have as many as a dozen computers in our home, as shown in Fig. 1.5.5. These computers 
are embedded computers. These are built into special-purpose devices, such as video game 
players, microwave ovens, 'smart' Video cassette recorders, wrist-watches, programmable furnace 
thermostats, and 'smart' alarm clocks. In these devices, the computer is given just one task, such 
as getting us out of bed at the right time on Thursday morning. Computers are also embedded in 
automobiles, CD players, microwave ovens, and many other pieces of equipment.

Many people don’t realize that today’s cars use tiny computers to control the engine. The use of these 
computers has helped designers create engines that use less fuel and produce less pollution than 
yesterday’s gas guzzlers. The computers described in this unit would be of limited use if we could 
not transfer data between them. Using networks or telephones to link supercomputers, mainframes, 
and minicomputers is commonplace. New ways to transfer data with portable computers are 
being developed regularly. Many people think that it is easier to send data around the world using 
computers than using the mail.

1.6  HISTORICAL PERSPECTIVE
Various types of computers are developed from time to time. Based on their characteristics,  scientists 
divided the development of computers into various generations, which are given as follows:

 The First Generation (1951 to 1959): The first generation of computers usually dated from 1951 to 
1959 - used vacuum tubes. Dates for computer generations are not precise, varying from source 
to source. A change in generation has usually been the result of a major hardware innovation. 
First generation computers were large and slow, and they produced lots of heat. The vacuum 
tubes failed frequently, so first generation computers were 'down' (not working) much of the 
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time. But these caught the public’s imagination. In newspapers and magazines, journalists wrote 
of 'electronic brains' that would change the world.

 First-generation computers were given instructions in machine language, which is composed 
entirely of the numbers 0 and 1. Machine language was designed in this manner because 
electronic computers use the binary number system. Since machine language is very difficult 
to work with, only a few specialists understood 'how to program these early computers.'

 All data and instructions came into the first-generation computers from punched cards. 
Secondary storage consisted of magnetic drums. It wasn’t until 1957 that magnetic tape was 
introduced as a faster and more convenient secondary storage medium. A single tape could 
hold the contents of approximately 1, 100 punched cards (about 21 pages of information).

 The Second Generation (1959 to 1963): First-generation computers were notoriously unreliable, 
largely because the vacuum tubes kept burning out. Unlike vacuum tubes, transistors are 
small, require very little power, and run cool. And these are much more reliable. Because 
second-generation computers were created with transistors instead of vacuum tubes, these 
computers were faster, smaller, and more reliable than first- generation computers. In the 
second generation, memory was composed of small magnetic cores strung on wire within the 
computer. For secondary storage, magnetic disks were developed, although magnetic tape was 
still commonly used.

 Second-generation computers were easier to program than first-generation computers. The 
reason was the development of high-level languages, which are much easier for people to 
understand and work with, as compared to assembly languages. Also, unlike assembly 
language, a high-level language is not machine specific; this makes it possible to use the same 
program on computers produced by different manufacturers. Second-generation computers 
could communicate with each other over telephone lines, transmitting data from one location 
to another. Communication was fairly slow, but a new method of exchanging data and ideas 
was now available.

 These second-generation computers had some problems. The input and output devices were so 
slow that the computer itself frequently remained idle, waiting for cards to be read or reports to 
be printed. Two different but equally important solutions solved this problem. Although both 
projects began during the second generation and used second-generation technology, neither 
was completed until well into the third generation.

 The Third Generation (1963 to 1975): As with the first generation of computers, a device that 
ended the second generation was invented before the second generation began. Integrated 
Circuits (ICs) incorporate many transistors and electronic circuits on a single wafer or chip 
of silicon. Integrated circuits are sometimes called chips because of the way they are made. 
Integrated circuits are also called semiconductors because they are formed by combining layers 
of materials that have varying capacities to conduct electricity. By etching patterns into these 
layered materials, the creators can include many transistors and other electronic components 
on one very small chip.

 Integrated circuit technology is responsible for the computer industry’s technical progress. By the 
second generation, scientists knew that more powerful computers could be created by building 
more complex circuits. But because the circuits had to be wired by hand, these computers were 
too complex and expensive to build. Integrated circuit technology removed this barrier. The 
result was a computer that costed no more than first- generation computers but offered more 
memory and faster processing. 

 The Fourth Generation (1975 to Today): The significance of the microprocessor cannot be 
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Table 1.6.1: Generations of Computers

overstated–it has changed the world. The techniques, called Very Large Scale Integration 
(VLSI) used to build microprocessors enable chip companies to mass-produce computer 
chips that contain hundreds of thousands, or even millions, of transistors. Fourth-generation 
technology is still going strong. Efforts to pack even more transistors on one chip have led to 
such developments as Intel’s Pentium Pro microprocessor. It contains 5.5 million transistors -a 
far cry from the 2,250 transistors found in the first Intel chip. Many experts believe that further 
miniaturization efforts will create billions of transistors on one chip. Although high-level 
languages are still used extensively, very high-level languages appeared during the fourth 
generation. A very high-level language is really a way of writing instructions for a complex 
application program that has a large command set. Most new languages are based on a concept 
known as Object-Oriented Programming (OOP), which encourages programmers to reuse 
code by maintaining libraries of code segments. Another fourth-generation development is the 
spread of high-speed computer networking, which enables computers to communicate and share 
data. Within organizations, Local Area Networks (LANs) connect several dozen or even several 
hundred computers within a limited geographic area (one building or several buildings near 
each other). Wide Area Networks (WANs) provide global connections for today’s computers.

 The Fifth Generation : If there is a fifth generation, it’s slow in coming; after all, the last one 
began in 1975. The dates are arbitrary, and we may soon learn that the fifth generation began in 
1990! Major changes are occurring in software as well as hardware. According to the experts, 
the trademark of the next generation will be Artificial Intelligence (AI). Computers that use 
AI will have some attributes associated with human intelligence, such as the capabilities to 
decode and respond to natural language (a human language such as English), to reason and 
draw inferences, and to recognize patterns in sensory input.

The human drive to learn required innovations in equipments. Past inventions made future 
innovations possible innovations, from graphics capabilities to parallel processing, have filtered 
down from the supercomputers to the mainframes. We can foresee the future of small computers 
by watching the developments in the larger machines. Various renovations along with important 
points (at a glance) are given in the Table 1.6.1, which is as follows:

Generation Years Circuitry Characterized by

First 1951 to 1959 Vacuum tubes Magnetic drum and magnetic tape; 
difficult to program; used machine 
language and assembly language

Second 1959 to 1963 Transistors Magnetic cores and magnetic disk, used 
high-level languages and were easier to 
program

Third 1963 to 1975 Integrated circuit Minicomputer accessible by multiple 
users from remote terminals

Fourth 1975 to present VLSI The Personal computer and user-friendly 
micro-programs; very fast processor chip 
high-level language; Object Oriented 
Programming (OOP)
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