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Introduction to Computer 

A computer is an electronic device. A computer is a general purpose device which can be 
programmed to carry out a finite set of arithmetic or logical operations. Since a sequence of 
operations can be readily changed, the computer can solve more than one kind of problem. The 
essential point of a computer is to implement an idea, the terms of which are satisfied by Alan 
Turing's Universal Turing machine. 

Conventionally, a computer consists of at least one processing element and some form of 
memory. The processing element carries out arithmetic and logic operations, and a sequencing 
and control unit that can change the order of operations based on stored information. Peripheral 
devices allow information to be retrieved from an external source, and the result of operations 
saved. 

A computer's processing unit executes a series of instructions that make it read, manipulate and 
then store data. Conditional instructions change the sequence of instructions as a function of the 
current state of the machine or its environment. 

In order to interact with such a machine, programmers and engineers developed the concept of a 
user interface in order to accept input from humans and return results for human consumption. 

The first electronic digital computers were developed between 1940 and 1945 in the United 
Kingdom and United States. Originally, they were the size of a large room, consuming as much 
power as several hundred modern personal computers (PCs). In this era mechanical analog 
computers were used for military applications. 

Modern computers based on integrated circuits are millions to billions of times more capable 
than the early machines, and occupy a fraction of the space. Simple computers are small enough 
to fit into mobile devices, and mobile computers can be powered by small batteries. Personal 
computers in their various forms are icons of the Information Age and are what most people 
think of as "computers". However, the embedded computers found in many devices from mp3 
players to fighter aircraft and from toys to industrial robots are the most numerous. 
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Generation of computers 

 

First-generation machines 

 
 

Design of the von Neumann architecture (1947) 

Even before the ENIAC was finished, Eckert and Mauchly recognized its limitations and started 
the design of a stored-program computer, EDVAC. John von Neumann was credited with a 
widely circulated report describing the EDVAC design in which both the programs and working 
data were stored in a single, unified store. This basic design, denoted the von Neumann 
architecture, would serve as the foundation for the worldwide development of ENIAC's 
successors.[58] In this generation of equipment, temporary or working storage was provided by 
acoustic delay lines, which used the propagation time of sound through a medium such as liquid 
mercury (or through a wire) to briefly store data. A series of acoustic pulses is sent along a tube; 
after a time, as the pulse reached the end of the tube, the circuitry detected whether the pulse 
represented a 1 or 0 and caused the oscillator to re-send the pulse. Others used Williams tubes, 
which use the ability of a small cathode-ray tube (CRT) to store and retrieve data as charged 
areas on the phosphor screen. By 1954, magnetic core memory[59] was rapidly displacing most 
other forms of temporary storage, and dominated the field through the mid-1970s. 

Second generation: transistors 

Main article: Transistor computer 
Further information: List of transistorized computers 
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A bipolar junction transistor 

The bipolar transistor was invented in 1947. From 1955 onwards transistors replaced vacuum 
tubes in computer designs,[77] giving rise to the "second generation" of computers. Initially the 
only devices available were germanium point-contact transistors, which although less reliable 
than the vacuum tubes they replaced had the advantage of consuming far less power.[78] The first 
transistorized computer was built at the University of Manchester and was operational by 
1953;[79] a second version was completed there in April 1955. The later machine used 
200 transistors and 1,300 solid-state diodes and had a power consumption of 150 watts. 
However, it still required valves to generate the clock waveforms at 125 kHz and to read and 
write on the magnetic drum memory, whereas the Harwell CADET operated without any valves 
by using a lower clock frequency, of 58 kHz when it became operational in February 1955.[80] 
Problems with the reliability of early batches of point contact and alloyed junction transistors 
meant that the machine's mean time between failures was about 90 minutes, but this improved 
once the more reliable bipolar junction transistors became available.[81] 

Compared to vacuum tubes, transistors have many advantages: they are smaller, and require less 
power than vacuum tubes, so give off less heat. Silicon junction transistors were much more 
reliable than vacuum tubes and had longer, indefinite, service life. Transistorized computers 
could contain tens of thousands of binary logic circuits in a relatively compact space. Transistors 
greatly reduced computers' size, initial cost, and operating cost. Typically, second-generation 
computers were composed of large numbers of printed circuit boards such as the IBM Standard 
Modular System[82] each carrying one to four logic gates or flip-flops. 

A second generation computer, the IBM 1401, captured about one third of the world market. 
IBM installed more than ten thousand 1401s between 1960 and 1964. 
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This RAMAC DASD is being restored at the Computer History Museum 

Transistorized electronics improved not only the CPU (Central Processing Unit), but also the 
peripheral devices. The IBM 350 RAMAC was introduced in 1956 and was the world's first disk 
drive. The second generation disk data storage units were able to store tens of millions of letters 
and digits. Next to the fixed disk storage units, connected to the CPU via high-speed data 
transmission, were removable disk data storage units. A removable disk stack can be easily 
exchanged with another stack in a few seconds. Even if the removable disks' capacity is smaller 
than fixed disks, their interchangeability guarantees a nearly unlimited quantity of data close at 
hand. Magnetic tape provided archival capability for this data, at a lower cost than disk. 

Many second-generation CPUs delegated peripheral device communications to a secondary 
processor. For example, while the communication processor controlled card reading and 
punching, the main CPU executed calculations and binary branch instructions. One databus 
would bear data between the main CPU and core memory at the CPU's fetch-execute cycle rate, 
and other data busses would typically serve the peripheral devices. 

Third generation: microprocessor 

The explosion in the use of computers began with "third-generation" computers, making use of 
Jack St. Clair Kilby's and Robert Noyce's independent invention of the integrated circuit (or 
microchip), which led to the invention of the microprocessor. While the subject of exactly which 
device was the first microprocessor is contentious, partly due to lack of agreement on the exact 
definition of the term "microprocessor", it is largely undisputed that the first single-chip 
microprocessor was the Intel 4004,[87] designed and realized by Ted Hoff, Federico Faggin, and 
Stanley Mazor at Intel.[88] 

While the earliest microprocessor ICs literally contained only the processor, i.e. the central 
processing unit, of a computer, their progressive development naturally led to chips containing 
most or all of the internal electronic parts of a computer. The integrated circuit in the image on 
the right, for example, an Intel 8742, is an 8-bit microcontroller that includes a CPU running at 
12 MHz, 128 bytes of RAM, 2048 bytes of EPROM, and I/O in the same chip. 
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During the 1960s there was considerable overlap between second and third generation 
technologies.[89] IBM implemented its IBM Solid Logic Technology modules in hybrid circuits 
for the IBM System/360 in 1964. As late as 1975, Sperry Univac continued the manufacture of 
second-generation machines such as the UNIVAC 494. The Burroughs large systems such as the 
B5000 were stack machines, which allowed for simpler programming. These pushdown 
automatons were also implemented in minicomputers and microprocessors later, which 
influenced programming language design. Minicomputers served as low-cost computer centers 
for industry, business and universities.[90] It became possible to simulate analog circuits with the 
simulation program with integrated circuit emphasis, or SPICE (1971) on minicomputers, one of 
the programs for electronic design automation (EDA). 

Fourth Generation (1971-Present)  

Fourth Generation computers are the modern day computers. The Size started to go down with 
the improvement in the integrated circuits. Very Large Scale(VLSI) and Ultra Large scale(ULSI) 
ensured that millions of components could be fit into a small chip. It reduced the size and price 
of the computers at the same time increasing power, efficiency and reliability. "The Intel 4004 
chip, developed in 1971, took the integrated circuit one step further by locating all the 
components of a computer (central processing unit, memory, and input and output controls) on a 
minuscule chip."  

Due to the reduction of cost and the availability of the computers power at a small place allowed 
everyday user to benefit. First came the minicomputers, which offered users different 
applications, most famous of these the word processors and spreadsheets, which could be used 
by non-technical users. Video game systems like Atari 2600 generated the interest of general 
populace in the computers.  

In 1981, IBM introduced personal computers for home and office use. "The number of personal 
computers in use more than doubled from 2 million in 1981 to 5.5 million in 1982. Ten years 
later, 65 million PCs were being used." Computer size kept getting reduced during the years. It 
went down from Desktop to laptops to Palmtops. Macintosh introduced Graphic User Interface 
in which the users didn’t' have to type instructions but could use Mouse for the purpose.  

The continued improvement allowed the networking of computers for the sharing of data. Local 
Area Networks (LAN) and Wide Area Network(WAN), were potential benefits, in that they 
could be implemented in corporations and everybody could share data over it. Soon the internet 
and World Wide Web appeared on the computer scene and fermented the Hi-Tech revolution of 
90's.  
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Fifth generation computer 

The 'Fifth Generation Computer Systems project (FGCS) was an initiative by Japan's Ministry of 
International Trade and Industry, begun in 1982, to create a "fifth generation computer" (see 
History of computing hardware) which was supposed to perform much calculation using massive 
parallel processing. It was to be the result of a massive government/industry research project in 
Japan during the 1980s. It aimed to create an "epoch-making computer" with supercomputer-like 
performance and to provide a platform for future developments in artificial intelligence.[1] 

The term fifth generation was intended to convey the system as being a leap beyond existing 
machines. Computers using vacuum tubes were called the first generation; transistors and diodes, 
the second; integrated circuits, the third; and those using microprocessors, the fourth. Whereas 
previous computer generations had focused on increasing the number of logic elements in a 
single CPU, the fifth generation, it was widely believed at the time, would instead turn to 
massive numbers of CPUs for added performance.[2] The project was to create the computer over 
a ten year period, after which it was considered ended and investment in a new, Sixth Generation 
project, began. Opinions about its outcome are divided: Either it was a failure, or it was ahead of 
its time. 

Images related to fifth generation computer 
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Characteristics of computer 

Let us identify the major characteristics of computer. These can be discussed under the headings 
of speed, accuracy, diligence, versatility and memory. 

Speed 
As you know computer can work very fast. It takes only few seconds for calculations that we 
take hours to complete. Suppose you are asked to calculate the average monthly income of one 
thousand persons in your neighborhood. For this you have to add income from all sources for all 
persons on a day to day basis and find out the average for each one of them. How long will it 
take for you to do this? One day, two days or one week? Do you know your small computer can 
finish this work in few seconds? The weather forecasting that you see every day on TV is the 
results of compilation and analysis of huge amount of data on temperature, humidity, pressure, 
etc. of various places on computers. It takes few minutes for the computer to process this huge 
amount of data and give the result. 

You will be surprised to know that computer can perform millions (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 performs work. 

Accuracy 
Suppose some one 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 dividend is 2.14. I may calculate up to 4 decimal places and say that 
the result is 2.1428. Some one else may go up to 9 decimal places and say the result is 
2.142857143. Hence, in addition to speed, the computer should have accuracy or correctness in 
computing. 
The degree of accuracy of computer is very high and every calculation is performed with the 



same accuracy. The accuracy level is determined on the basis of design of computer. The errors 
in computer are due to human and inaccurate data. 

Diligence 
A computer is free from tiredness, lack of concentration, fatigue, etc. It can work for hours 
without creating any error. If millions of calculations are to be performed, a computer will 
perform every calculation with the same accuracy. Due to this capability it overpowers human 
being in routine type of work. 

Versatility 
It means the capacity to perform completely different type of work. You may use your computer 
to prepare payroll slips. Next moment you may use it for inventory management or to prepare 
electric bills. 

Power of Remembering 
Computer has the power of storing any amount of information or data. Any information can be 
stored and recalled as long as you require it, for any numbers of years. It depends entirely upon 
you how much data you want to store in a computer and when to lose or retrieve these data. 

No IQ 
Computer is a dumb machine and it cannot do any work without instruction from the user. It 
performs the instructions at tremendous speed and with accuracy. It is you to decide what you 
want to do and in what sequence. So a computer cannot take its own decision as you can. 

No Feeling 
It does not have feelings or emotion, taste, knowledge and experience. Thus it does not get tired 
even after long hours of work. It does not distinguish between users. 

Storage 
The Computer has an in-built memory where it can store a large amount of data. You can also 
store data in secondary storage devices such as floppies, which can be kept outside your 
computer and can be carried to other computers. 

Limitations: 

1. A computer cannot generate information on its own. While it is true that a computer has the 
capacity to put together information from many sources, it can only do this if it has been 
programmed by man to do so. 

2. A computer cannot correct wrong instruction. If a computer is fed with incorrect 
instructions or data, whether intentionally or unintentionally, it does not have the 
capability to detect mistakes and correct them. In computer language, this is known as 
GIGO (garbage in garbage out). This means that a computer that has been fed with a 
wrong set of instructions or data will similarly produce wrong information and wrong 
decisions. Therefore, any corrections must be done by the programmer. 

3. A computer can only do what you tell it to do. 



 

Types of Computers 

Classes by Size 

Microcomputers (Personal computers) 

Microcomputers are the most common type of computers used by people today, whether in a 
workplace, at school or on the desk at home. The term “microcomputer” was introduced with the 
advent of single chip microprocessors. The term "microcomputer" itself is now practically an 
anachronism. 

These computers include: 

 Desktop computers – A case and a display, put under and on a desk. 

 In-car computers (“carputers”) – Built into a car, for entertainment, navigation, etc. 

 Game consoles – Fixed computers specialized for entertainment purposes (video games). 

A separate class is that of mobile devices: 

 Laptops, notebook computers and Palmtop computers – Portable and all in one case. Varying 

sizes, but other than smart books expected to be “full” computers without limitations. 

 Tablet computer – Like laptops, but with a touch-screen, sometimes entirely replacing the 

physical keyboard. 

 Smart phones, smart books and PDAs (personal digital assistants) – Small handheld computers 

with limited hardware. 

 Programmable calculator– Like small handhelds, but specialized on mathematical work. 

 Handheld game consoles – The same as game consoles, but small and portable. 

Minicomputers (Midrange computers) 

A minicomputer (colloquially, mini) is a class of multi-user computers that lies in the middle 
range of the computing spectrum, in between the smallest multi-user systems (mainframe 
computers) and the largest single-user systems (microcomputers or personal computers). The 
contemporary term for this class of system is midrange computer, such as the higher-end 
SPARC, POWER and Itanium -based systems from Oracle Corporation, IBM and Hewlett-
Packard. E.g.- Laboratory computers 

Mainframe computers 

The term mainframe computer was created to distinguish the traditional, large, institutional 
computer intended to service multiple users from the smaller, single user machines. These 
computers are capable of handling and processing very large amounts of data quickly. 
Mainframe computers are used in large institutions such as government, banks and large 
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corporations. They are measured in MIPS (million instructions per second) and respond to up to 
100s of millions of users at a time. 

Supercomputer 

A supercomputer is focused on performing tasks involving intense numerical calculations such 
as weather forecasting, fluid dynamics, nuclear simulations, theoretical astrophysics, and 
complex scientific computations. A supercomputer is a computer that is at the frontline of 
current processing capacity, particularly speed of calculation. The term supercomputer itself is 
rather fluid, and the speed of today's supercomputers tends to become typical of tomorrow's 
ordinary computer. Supercomputer processing speeds are measured in floating point operations 
per second or FLOPS. An example of a floating point operation is the calculation of 
mathematical equations in real numbers. In terms of computational capability, memory size and 
speed, I/O technology, and topological issues such as bandwidth and latency, supercomputers are 
the most powerful, are very expensive, and not cost-effective just to perform batch or transaction 
processing. Transaction processing is handled by less powerful computers such as server 
computers or mainframes. 

Classes by function 

Servers 

Server usually refers to a computer that is dedicated to providing a service. For example, a 
computer dedicated to a database may be called a "database server". "File servers" manage a 
large collection of computer files. "Web servers" process web pages and web applications. Many 
smaller servers are actually personal computers that have been dedicated to providing services 
for other computers. 

Workstations 

Workstations are computers that are intended to serve one user and may contain special hardware 
enhancements not found on a personal computer. 

Information appliances 

Information appliances are computers specially designed to perform a specific user-friendly 
function —such as playing music, photography, or editing text. The term is most commonly 
applied to mobile devices, though there are also portable and desktop devices of this class. 

Embedded computers 

Embedded computers are computers that are a part of a machine or device. Embedded computers 
generally execute a program that is stored in non-volatile memory and is only intended to operate 
a specific machine or device. Embedded computers are very common. Embedded computers are 
typically required to operate continuously without being reset or rebooted, and once employed in 
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their task the software usually cannot be modified. An automobile may contain a number of 
embedded computers; however, a washing machine and a DVD player would contain only one. 
The central processing units (CPUs) used in embedded computers are often sufficient only for 
the computational requirements of the specific application and may be slower and cheaper than 
CPUs found in a personal computer. 

 

Basic Components of Computer System 

 

Control Unit 

The control unit coordinates the components of a computer system. It fetches the code of all of 
the instructions in the programme. It directs the operation of the other units by providing timing 
and control signals. All computer resources are managed by the CU. It directs the flow of data 
between the Central Processing Unit (CPU) and the other devices. The control unit was 
historically defined as one distinct part of the 1946 reference model of Von Neumann 
architecture. In modern computer designs, the control unit is typically an internal part of the CPU 
with its overall role and operation unchanged. 

The control unit is the circuitry that controls the flow of data through the processor, and 
coordinates the activities of the other units within it. In a way, it is the "brain within the brain", 
as it controls what happens inside the processor, which in turn controls the rest of the computer. 
The examples of devices that require a control unit are CPUs and graphics processing units 
(GPUs). The modern information age would not be possible without complex control unit 
designs. The control unit receives external instructions or commands which it converts into a 
sequence of control signals that the control unit applies to the data path to implement a sequence 
of register-transfer level operations. 

Functions of the Control Unit 

The control unit implements the architecture of the CPU. It performs the tasks of fetching, 
decoding, managing execution and then storing results. It may manage the translation of 
instructions to micro-instructions and manage scheduling the micro-instructions between the 
various execution units. On some processors the control unit may be further broken down into 
other units, such as a scheduling unit to handle scheduling and a retirement unit to deal with 
results coming from the pipeline. 
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 Arithmetic Logical Unit  

In computing, an arithmetic and logic unit (ALU) is a digital circuit that performs arithmetic 
and logical operations. The ALU is a fundamental building block of the central processing unit 
of a computer, and even the simplest microprocessors contain one for purposes such as 
maintaining timers. The processors found inside modern CPUs and graphics processing units 
(GPUs) accommodate very powerful and very complex ALUs; a single component may contain 
a number of ALUs. 

Mathematician John von Neumann proposed the ALU concept in 1945, when he wrote a report 
on the foundations for a new computer called the EDVAC. Research into ALUs remains an 
important part of computer science, falling under Arithmetic and logic  

Complex operations 

Engineers can design an Arithmetic Logic Unit to calculate any operation. The more complex the 
operation, the more expensive the ALU is, the more space it uses in the processor, and the more 
power it dissipates. Therefore, engineers compromise. They make the ALU powerful enough to 
make the processor fast, yet not so complex as to become prohibitive. For example, computing 
the square root of a number might use: 

1. Calculation in a single clock Design an extraordinarily complex ALU that calculates the square 

root of any number in a single step. 

2. Calculation pipeline Design a very complex ALU that calculates the square root of any number in 

several steps. The intermediate results go through a series of circuits arranged like a factory 

production line. The ALU can accept new numbers to calculate even before having finished the 

previous ones. The ALU can now produce numbers as fast as a single-clock ALU, although the 

results start to flow out of the ALU only after an initial delay. 

3. Iterative calculation Design a complex ALU that calculates the square root through several 

steps. This usually relies on control from a complex control unit with built-in microcode. 

4. Co-processor Design a simple ALU in the processor, and sell a separate specialized and costly 

processor that the customer can install just beside this one, and implements one of the options 

above. 

5. Software libraries Tell the programmers that there is no co-processor and there is no emulation, 

so they will have to write their own algorithms to calculate square roots by software. 

6. Software emulation Emulate the existence of the co-processor, that is, whenever a program 

attempts to perform the square root calculation, make the processor check if there is a co-

processor present and use it if there is one; if there isn't one, interrupt the processing of the 

program and invoke the operating system to perform the square root calculation through some 

software algorithm. 

The options above go from the fastest and most expensive one to the slowest and least expensive 
one. Therefore, while even the simplest computer can calculate the most complicated formula, 
the simplest computers will usually take a long time doing that because of the several steps for 
calculating the formula. 
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Powerful processors like the Intel Core and AMD64 implement option #1 for several simple 
operations, #2 for the most common complex operations and #3 for the extremely complex 
operations. 

Inputs and outputs 

The inputs to the ALU are the data to be operated on (called operands) and a code from the 
control unit indicating which operation to perform. Its output is the result of the computation. 
One thing designers must keep in mind is whether the ALU will operate on big-endian or little-
endian numbers. 

In many designs the ALU also takes or generates as inputs or outputs a set of condition codes 
from or to a status register. These codes are used to indicate cases such as carry-in or carry-out, 
overflow, divide-by-zero, etc. 

A floating-point unit also performs arithmetic operations between two values, but they do so for 
numbers in floating-point representation, which is much more complicated than the two's 
complement representation used in a typical ALU. In order to do these calculations, a FPU has 
several complex circuits built-in, including some internal ALUs. 

In modern practice, engineers typically refer to the ALU as the circuit that performs integer 
arithmetic operations (like two's complement and BCD). Circuits that calculate more complex 
formats like floating point, complex numbers, etc. usually receive a more specific name such as 
FPU 

 

 

RAM (Random access memory)  

 

Random access memory (RAM) is a form of computer data storage. A random access device 
allows stored data to be accessed in any order in very nearly the same amount of time for any 
storage location or size of memory device. A device such as a magnetic tape requires increasing 
time to access data stored on parts of the tape that are far from the ends. Memory devices (such 
as floppy discs, CDs and DVDs) can access the storage data only in a predetermined order, 
because of mechanical design limitations; the time to access a given part of the device varies 
significantly due to its physical location. 

Today, random-access memory takes the form of integrated circuits. Strictly speaking, modern 
types of DRAM are not random access, as data is read in bursts, although the name DRAM / 
RAM has stuck. However, many types of SRAM, ROM, OTP, and NOR flash are still random 
access even in a strict sense. RAM is often associated with volatile types of memory (such as 
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DRAM memory modules), where its stored information is lost if the power is removed. Many 
other types of non-volatile memory are RAM as well, including most types of ROM and a type 
of flash memory called NOR-Flash. The first RAM modules to come into the market were 
created in 1951 and were sold until the late 1960s and early 1970s. 

 

 

 

ROM (Read only memory) 

Read-only memory (ROM) is a class of storage medium used in computers and other electronic 
devices. Data stored in ROM cannot be modified, or can be modified only slowly or with 
difficulty, so it is mainly used to distribute firmware (software that is very closely tied to specific 
hardware, and unlikely to need frequent updates). 

In its strictest sense, ROM refers only to mask ROM (the oldest type of solid state ROM), which 
is fabricated with the desired data permanently stored in it, and thus can never be modified. 
Despite the simplicity, speed and economies of scale of mask ROM, field-programmability often 
make reprogrammable memories more flexible and inexpensive. As of 2007, actual ROM 
circuitry is therefore mainly used for applications such as microcode, and similar structures, on 
various kinds of processors. 

Other types of non-volatile memory such as erasable programmable read only memory 
(EPROM) and electrically erasable programmable read-only memory (EEPROM or Flash ROM) 
are sometimes referred to, in an abbreviated way, as "read-only memory" (ROM); although these 
types of memory can be erased and re-programmed multiple times, writing to this memory takes 
longer and may require different procedures than reading the memory.[1] When used in this less 
precise way, "ROM" indicates a non-volatile memory which serves functions typically provided 
by mask ROM, such as storage of program code and nonvolatile data. 

 

 

http://en.wikipedia.org/wiki/DRAM
http://en.wikipedia.org/wiki/DIMM
http://en.wikipedia.org/wiki/Read_only_memory
http://en.wikipedia.org/wiki/Flash_memory
http://en.wikipedia.org/wiki/Flash_memory#NOR_flash
http://en.wikipedia.org/wiki/Computer_storage
http://en.wikipedia.org/wiki/Computer
http://en.wikipedia.org/wiki/Firmware
http://en.wikipedia.org/wiki/Software
http://en.wikipedia.org/wiki/Computer_hardware
http://en.wikipedia.org/wiki/Mask_ROM
http://en.wikipedia.org/wiki/Solid_state_%28electronics%29
http://en.wikipedia.org/wiki/Semiconductor_fabrication
http://en.wikipedia.org/wiki/Economies_of_scale
http://en.wikipedia.org/wiki/Field-programmability
http://en.wikipedia.org/wiki/Microcode
http://en.wikipedia.org/wiki/Non-volatile_memory
http://en.wikipedia.org/wiki/EPROM
http://en.wikipedia.org/wiki/Flash_EEPROM
http://en.wikipedia.org/wiki/Read-only_memory#cite_note-0


Images related to ROM 

 

 

 

EPROM (Erasable Programmable Read only Memory) 
An EPROM (rarely EROM), or erasable programmable read only memory, is a type of memory chip 

that retains its data when its power supply is switched off. In other words, it is non-volatile. It is an array 

of floating-gate transistors individually programmed by an electronic device that supplies higher voltages 

than those normally used in digital circuits. Once programmed, an EPROM can be erased by exposing it 

to strong ultraviolet light source (such as from a mercury-vapor light). EPROMs are easily recognizable 

by the transparent fused quartz window in the top of the package, through which the silicon chip is 

visible, and which permits exposure to UV light during erasing. 
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PROM (Programmable Read Only Memory) 

 

A programmable read-only memory (PROM) or field programmable read-only memory 
(FPROM) or one-time programmable non-volatile memory (OTP NVM) is a form of digital 
memory where the setting of each bit is locked by a fuse or antifuse. Such PROMs are used to 
store programs permanently. The key difference from a strict ROM is that the programming is 
applied after the device is constructed. 

PROMs are manufactured blank and, depending on the technology, can be programmed at wafer, 
final test, or in system. The availability of this technology allows companies to keep a supply of 
blank PROMs in stock, and program them at the last minute to avoid large volume commitment. 
These types of memories are frequently seen in video game consoles, mobile phones, radio-
frequency identification (RFID) tags, implantable medical devices, high-definition multimedia 
interfaces (HDMI) and in many other consumer and automotive electronics products. 

 

Input/ Output and Storage unit 

 The input and output unit of the computer system is one of the most units when an instruction is 
given to the computer we use input units. 

There are a no of input units are used in the computer system. 

keyboard 

In computing, a keyboard is a typewriter-style keyboard, which uses an arrangement of buttons 
or keys, to act as mechanical levers or electronic switches. Following the decline of punch cards 
and paper tape, interaction via teleprinter-style keyboards became the main input device for 
computers. 

Despite the development of alternative input devices, such as the mouse, touchscreen, pen 
devices, character recognition and voice recognition, the keyboard remains the most commonly 
used and most versatile device used for direct (human) input into computers. 

A keyboard typically has characters engraved or printed on the keys and each press of a key 
typically corresponds to a single written symbol. However, to produce some symbols requires 
pressing and holding several keys simultaneously or in sequence. While most keyboard keys 
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produce letters, numbers or signs (characters), other keys or simultaneous key presses can 
produce actions or computer commands. 

In normal usage, the keyboard is used to type text and numbers into a word processor, text editor 
or other programs. In a modern computer, the interpretation of key presses is generally left to the 
software. A computer keyboard distinguishes each physical key from every other and reports all 
key presses to the controlling software. Keyboards are also used for computer gaming, either 
with regular keyboards or by using keyboards with special gaming features, which can expedite 
frequently used keystroke combinations. A keyboard is also used to give commands to the 
operating system of a computer, such as Windows' Control-Alt-Delete combination, which 
brings up a task window or shuts down the machine. Keyboards are the only way to enter 
commands on a command-line interface. 

 

 

Mouse  

A mouse is a pointing device that functions by detecting two-dimensional motion relative to its 
supporting surface. Physically, a mouse consists of an object held under one of the user's hands, 
with one or more buttons. 

The mouse sometimes features other elements, such as "wheels", which allow the user to 
perform various system-dependent operations, or extra buttons or features that can add more 
control or dimensional input. The mouse's motion typically translates into the motion of a pointer 
on a display, which allows for fine control of a graphical user interface. 

Trackball 

A trackball is a pointing device consisting of a ball held by a socket containing sensors to detect 
a rotation of the ball about two axes—like an upside-down mouse with an exposed protruding 
ball. The user rolls the ball with the thumb, fingers, or the palm of the hand to move a pointer. 
Compared with a mouse, a trackball has no limits on effective travel; at times, a mouse can reach 
an edge of its working area while the operator still wishes to move the screen pointer farther. 
With a trackball, the operator just continues rolling. Some trackballs, such as Logitech's optical-
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pickoff types, have notably low friction, as well as being dense (glass), so they can be spun to 
make them coast. 

Large trackballs are common on CAD workstations for easy precision. Before the advent of the 
touchpad, small trackballs were common on portable computers, where there may be no desk 
space on which to run a mouse. Some small thumb balls clip onto the side of the keyboard and 
have integral buttons with the same function as mouse buttons. The trackball was invented by 
Tom Cranston and Fred Long staff as part of the Royal Canadian Navy's DATAR system in 
1952,[1] eleven years before the mouse was invented. This first trackball used a Canadian five-pin 
bowling ball. 

 

 

Joystick 

 

A joystick is an input device consisting of a stick that pivots on a base and reports its angle or 
direction to the device it is controlling. A joystick, also known as the control column, is the 
principal control device in the cockpit of many civilian and military aircraft, either as a center 
stick or side-stick. It often has supplementary switches to control various aspects of the aircraft's 
flight. 

Joysticks are often used to control video games, and usually have one or more push-buttons 
whose state can also be read by the computer. A popular variation of the joystick used on modern 
video game consoles is the analog stick. Joysticks are also used for controlling machines such as 
cranes, trucks, underwater unmanned vehicles, wheelchairs, surveillance cameras and zero 
turning radius lawn mowers. Miniature finger-operated joysticks have been adopted as input 
devices for smaller electronic equipment such as mobile phones. 
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Digitizing tablet 

 

A graphics tablet (also digitizer, digitizing tablet, graphics pad, pen pad, drawing tablet, or pen tablet) 

is a computer input device that enables a user to hand-draw images and graphics, similar to the way a 

person draws images with a pencil and paper. These tablets may also be used to capture data or 

handwritten signatures. It can also be used to trace an image from a piece of paper which is taped or 

otherwise secured to the surface. Capturing data in this way, either by tracing or entering the corners of 

linear poly-lines or shapes is called digitizing. 

 

Scanner 

 

In computing, an image scanner—often abbreviated to just scanner—is a device that optically scans 

images, printed text, handwriting, or an object, and converts it to a digital image. Common examples 

found in offices are variations of the desktop (or flatbed) scanner where the document is placed on a glass 

window for scanning. Hand-held scanners, where the device is moved by hand, have evolved from text 

scanning "wands" to 3D scanners used for industrial design, reverse engineering, test and measurement, 

orthotics, gaming and other applications. Mechanically driven scanners that move the document are 

typically used for large-format documents, where a flatbed design would be impractical. 

 

Digital Camera 

 

A digital camera (or digicam) is a camera that takes video or still photographs by recording 
images on an electronic image sensor. Most cameras sold today are digital[1], and digital cameras 
are incorporated into many devices ranging from PDAs and mobile phones (called camera 
phones) to vehicles. 

Digital and film cameras share an optical system, typically using a lens with a variable 
diaphragm to focus light onto an image pickup device. The diaphragm and shutter admit the 
correct amount of light to the imager, just as with film but the image pickup device is electronic 
rather than chemical. However, unlike film cameras, digital cameras can display images on a 
screen immediately after being recorded, and store and delete images from memory. Many 
digital cameras can also record moving video with sound. Some digital cameras can crop and 
stitch pictures and perform other elementary image editing. 
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Magnetic ink character recognition 

Magnetic Ink Character Recognition, or MICR, is a character recognition technology used 
primarily by the banking industry to facilitate the processing of cheque and makes up the routing 
number and account number at the bottom of a cheque. The technology allows computers to read 
information (such as account numbers) off printed documents. Unlike barcodes or similar 
technologies, however, MICR codes can be easily read by humans. 

MICR characters are printed in special typefaces with a magnetic ink or toner, usually containing 
iron oxide. As a machine decodes the MICR text, it first magnetizes the characters in the plane of 
the paper. Then the characters are passed over a MICR read head, a device similar to the 
playback head of a tape recorder. As each character passes over the head it produces a unique 
waveform that can be easily identified by the system. 

The use of magnetic printing allows the characters to be read reliably even if they have been 
overprinted or obscured by other marks, such as cancellation stamps and signature. The error rate 
for the magnetic scanning of a typical check is smaller than with optical character recognition 
systems. For well printed MICR documents, the "can't read" rate is usually less than 1% while 
the substitution rate (misread rate) is in the order of 1 per 100,000 characters. 

 

Optical character recognition 

Optical character recognition, usually abbreviated to OCR, is the mechanical or electronic 
conversion of scanned images of handwritten, typewritten or printed text into machine-encoded 
text. It is widely used as a form of data entry from some sort of original paper data source, 
whether documents, sales receipts, mail, or any number of printed records. It is a common 
method of digitizing printed texts so that they can be electronically searched, stored more 
compactly, displayed on-line, and used in machine processes such as machine translation, text-
to-speech and text mining. OCR is a field of research in pattern recognition, artificial intelligence 
and computer vision. 

Early versions needed to be programmed with images of each character, and worked on one font 
at a time. "Intelligent" systems with a high degree of recognition accuracy for most fonts are now 
common. Some systems are capable of reproducing formatted output that closely approximates 
the original scanned page including images, columns and other non-textual components. 
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Optical mark recognition 

OMR is generally distinguished from optical character recognition (OCR) by the fact that a 
complicated pattern recognition engine is not required. That is, the marks are constructed in such 
a way that there is little chance of not reading the marks correctly. This does require the image to 
have high contrast and an easily-recognizable or irrelevant shape. A related field to OMR and 
OCR is the recognition of barcodes such as the UPC bar code found on product packaging. 

 

Barcode reader 

A barcode reader (or barcode scanner) is an electronic device for reading printed barcodes. 
Like a flatbed scanner, it consists of a light source, a lens and a light sensor translating optical 
impulses into electrical ones. Additionally, nearly all barcode readers contain decoder circuitry 
analyzing the barcode's image data provided by the sensor and sending the barcode's content to 
the scanner's output port. 

 

Voice recognition 

In Computer Science the term voice recognition refers to finding the identify of "who" is 
speaking, rather than what they are saying. Recognizing the speaker can simplify the task of 
translating speech in systems that have been trained on specific person's voices or it can be used 
to authenticate or verify the identity of a speaker as part of a security process. 

Voice Recognition is often confused with Speech Recognition, which is the translation of spoken 
words (speech) into text. But the identification of "who" is speaking is not the same activity as 
the recognition of what words are being spoken. 

 

Light pen 

A light pen, also called a selector pen, is a computer input device in the form of a light-sensitive 
wand used in conjunction with a computer's CRT display. It allows the user to point to displayed 
objects or draw on the screen in a similar way to a touch screen but with greater positional 
accuracy. It was long thought that a light pen can work with any CRT-based display, but not with 
LCDs (though Toshiba and Hitachi displayed a similar idea at the "Display 2006" show in Japan) 
and other display technologies. However, in 2011 Firelight Instruments released its Firelight 
CMI-30A, which uses a 17" LCD monitor with light pen control. 
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Touch screen 

A touch screen is an electronic visual display that can detect the presence and location of a 
touch within the display area. The term generally refers to touching the display of the device 
with a finger or hand. Touch screens can also sense other passive objects, such as a stylus. Touch 
screens are common in devices such as game consoles, all-in-one computers, tablet computers, 
and smart phones. 

The touch screen has two main attributes. First, it enables one to interact directly with what is 
displayed, rather than indirectly with a pointer controlled by a mouse or touchpad. Secondly, it 
lets one do so without requiring any intermediate device that would need to be held in the hand 
(other than a stylus, which is optional for most modern touchscreens). Such displays can be 
attached to computers, or to networks as terminals. They also play a prominent role in the design 
of digital appliances such as the personal digital assistant (PDA), satellite navigation devices, 
mobile phones, and video games. 

 

Characteristics of the Monitor 
 

Monitors are used to view your data on a computer. The characteristics of your monitor are very 
important for your system performance since the quality of your video will significantly affect 
your computing experience.  

Components 

Most monitors today consist of a picture tube and electronic control circuitry which are used to 
transfer the signal to the screen. There are some monitors that do not use a picture tube, but use 
electronics to display information. These monitors are more expensive and are not usually very 
large, but are primarily used for smaller computers such as notebooks and laptop computers. We 
will not discuss the flat video displays in this section at this point in time.  

The primary and most expensive component in a standard monitor is its picture tube. The most 
important characteristics of a monitor generally refer to picture tube specifications although other 
circuitry can also be important in providing picture clarity. A picture tube is basically a large 
vacuum tube with a phosphorescent coating on the front of it. At the back of the picture tube is a 
large electron gun ( actually 3 guns ) which shoot(s) electrons onto the phosphorescent coating at 
the front of the tube. When the electrons strike the coating, the coating glows. The coating 
provides the primary colors which are green, red, and blue. These component colors and their 
combinations can be used to make every other possible color combination. There is other 
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circuitry which works with the gun to direct the electron gun to the proper color at the correct 
time, and to direct the gun to the correct location on the screen depending on the phase of the 
video signal that is being sent to the monitor. There is magnetic circuitry which is used to bend 
the electron beam to strike the appropriate area on the screen. This is referred to as deflection.  

Important Specifications 

Some of the most important specifications on the monitor are:  

1. Screen size - Expressed in inches, it is the approximate size of the picture tube when measured 

from the lower left corner to the upper right corner.  

2. Spacing - Expressed in dot pitch. This is the description of how close the three color patterns are 

spaced apart in the screen. The smaller number, the better.  

3. Maximum resolution at a specific frequency. This refers to the amount of pixel resolution 

viewable on the screen at a specific scan frequency. The higher the pixel resolution at a higher 

given scan frequency, the better the monitor is. Generally I look for 19 inch monitors that will 

support 1200X1600 pixel video resolutions at 80Hz. currently a good monitor for the price is the 

LG Electronics 995E for under $300.00 at pcnation.com.  

 

 

 

Charactestics of Dot pitch 

 



Dot pitch: The distance between individual phosphor dots of a particular color (on a CRT 

monitor); they are grouped in threes: red, green, and blue. Diagonal dot pitch indicates the 

distance on a diagonal, horizontal dot pitch indicates the distance directly horizontal. For 

aperture-grille CRTs (Trinitron, Diamondtron, etc.), the similar spec stripe pitch is given instead; 

this is analogous to horizontal dot pitch on a shadow-mask CRT. For LCD monitors, the proper 

term is pixel pitch, but the term dot pitch is sometimes used to describe the distance between 

individual pixels. Given in millimeters (e.g. 0.24 mm). 

 

Refresh rate: How often the screen refreshes. For CRT monitors, this is literally how often the 

electron beam draws the image on the screen; for LCD monitors, this is how often the panel is 

able to change pixels. Given in Hertz (cycles per second), not to be confused with the power 

mains frequency (e.g. 85 Hz). 

 

Resolution: How well the monitor is able to resolve fine detail, specifically this term has come to 

mean how many pixels. Each pixel is basically one dot that the monitor can draw. The entire 

picture is made of many pixels, or dots. Given in pixels (e.g. 1280x1024). 

 

 

Video Graphics Array 

 

Video Graphics Array (VGA) refers specifically to the display hardware first introduced with 
the IBM PS/2 line of computers in 1987,[1] but through its widespread adoption has also come to 
mean either an analog computer display standard, the 15-pin D-subminiature VGA connector or 
the 640×480 resolution itself. While this resolution was superseded in the personal computer 
market in the 1990s, it is becoming a popular resolution on mobile devices.[2] 

VGA was the last graphical standard introduced by IBM that the majority of PC clone 
manufacturers conformed to, making it today (as of 2010) the lowest common denominator that 
almost all post-1990 PC graphics hardware can be expected to implement down to the lowest 
level of hardware registers, obviating the need for any device-specific firmware or driver 
software (while all VGA compatible hardware has on-board firmware as well, the only 
standardized API of that firmware was created for 16-bit real mode and can't easily be used by 
newer 32- or 64-bit operating systems) For example, the Microsoft Windows splash screen, in 
versions prior to Windows Vista, appears while the machine is still operating in VGA mode, 
which is the reason that this screen always appears in reduced resolution and color depth. 
Windows Vista and newer versions can make use of the VESA BIOS Extension support of 
newer graphics hardware to show their splash screen in a higher resolution than VGA allows. 
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Super video graphics array 

 

Originally, it was an extension to the VGA standard first released by IBM in 1987. Unlike 

VGA—a purely IBM-defined standard—Super VGA was never formally defined. The closest to 

an "official" definition was in the VBE extensions defined by the Video Electronics Standards 

Association (VESA), an open consortium set up to promote interoperability and define standards. 

In this document, there was simply a footnote stating that "The term 'Super VGA' is used in this 

document for a graphics display controller implementing any superset of the standard IBM VGA 

display adapter."[3] When used as a resolution specification, in contrast to VGA or XGA for 

example, the term SVGA normally refers to a resolution of 800 × 600 pixels. 

 

XGA (extended Graphics Array) 

 

Short for extended Graphics Array, XGA was introduced in 1990 and is IBM's upgrade to the 

VGA video standard. With a resolution of 1,024 horizontal pixels by 768 vertical pixels and 256 

colors, it is proprietary standard. 

 

 

Printer 

 

In computing, a printer is a peripheral which produces a text or graphics of documents stored in 

electronic form, usually on physical print media such as paper or transparencies. Many printers 

are primarily used as local peripherals, and are attached by a printer cable or, in most new 

printers, a USB cable to a computer which serves as a document source. Some printers, 

commonly known as network printers, have built-in network interfaces, typically wireless or 

Ethernet based, and can serve as a hard copy device for any user on the network. Individual 

printers are often designed to support both local and network connected users at the same time. 

In addition, a few modern printers can directly interface to electronic media such as memory 

cards, or to image capture devices such as digital cameras and scanners; some printers are 

combined with scanners or fax machines in a single unit, and can function as photocopiers. 

Printers that include non-printing features are sometimes called multifunction printers (MFP), 

multi-function devices (MFD), or all-in-one (AIO) printers. Most MFPs include printing, 

scanning, and copying among their many features. 
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Dot matrix printer 

 

A dot matrix printer or impact matrix printer is a type of computer printer with a print head that 

runs back and forth, or in an up and down motion, on the page and prints by impact, striking an 

ink-soaked cloth ribbon against the paper, much like the print mechanism on a typewriter. 

However, unlike a typewriter or daisy wheel printer, letters are drawn out of a dot matrix, and 

thus, varied fonts and arbitrary graphics can be produced. Because the printing involves 

mechanical pressure, these printers can create carbon copies and carbonless copies. 

Each dot is produced by a tiny metal rod, also called a "wire" or "pin", which is driven forward 

by the power of a tiny electromagnet or solenoid, either directly or through small levers (pawls). 

Facing the ribbon and the paper is a small guide plate (often made of an artificial jewel such as 

sapphire or ruby[1]) pierced with holes to serve as guides for the pins. The moving portion of the 

printer is called the print head, and when running the printer generally prints one line of text at a 

time. Most dot matrix printers have a single vertical line of dot-making equipment on their print 

heads; others have a few interleaved rows in order to improve dot density. 

 

 

 

Inkjet printer 

 

Inkjet printing is a type of computer printing that creates a digital image by propelling droplets of 

ink onto paper. Inkjet printers are the most commonly used type of printer, and range from small 

inexpensive consumer models to very large professional machines that can cost tens of thousands 

of dollars. 

The concept of inkjet printing originated in the 20th century, and the technology was first 
extensively developed in the early 1950s. Starting in the late 1970s inkjet printers that could 
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reproduce digital images generated by computers were developed, mainly by Epson, Hewlett-
Packard (HP), and Canon. In the worldwide consumer market, four manufacturers account for 
the majority of inkjet printer sales: Canon, HP, Epson, and Lexmark, a 1991 spin-off from IBM.  

The emerging ink jet material deposition market also uses inkjet technologies, typically print 
heads using piezoelectric crystals, to deposit materials directly on substrates. 

 

 

 

 

Laser printers 

 

Laser printing is a digital printing process that rapidly produces high quality text and graphics 

on plain paper. As with digital photocopiers and multifunction printers (MFPs), laser printers 

employ a xerographic printing process, but differ from analog photocopiers in that the image is 

produced by the direct scanning of a laser beam across the printer's photoreceptor. 

A laser beam projects an image of the page to be printed onto an electrically charged rotating 

drum coated with selenium or, more common in modern printers, organic photoconductors. 

Photoconductivity allows charge to leak away from the areas exposed to light. Dry ink (toner) 

particles are then electro statically picked up by the drum's charged areas, which have not been 

exposed to light. The drum then prints the image onto paper by direct contact and heat, which 

fuses the ink to the paper. 

 

Laser printer speed can vary widely, and depends on many factors, including the graphic 

intensity of the job being processed. The fastest models can print over 200 monochrome pages 

per minute (12,000 pages per hour). The fastest color laser printers can print over 100 pages per 
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minute (6000 pages per hour). Very high-speed laser printers are used for mass mailings of 

personalized documents, such as credit card or utility bills, and are competing with lithography 

in some commercial applications. 

 

  

 

Plotter 

 

The plotter is a computer printer for printing vector graphics. In the past, plotters were used in 

applications such as computer-aided design, though they have generally been replaced with 

wide-format conventional printers. It is now commonplace to refer to such wide-format printers 

as "plotters," even though they technically are not. 

 

Sound card 

 

A sound card (also known as an audio card) is an internal computer expansion card that 

facilitates the input and output of audio signals to and from a computer under control of 

computer programs. The term sound card is also applied to external audio interfaces that use 

software to generate sound, as opposed to using hardware inside the PC. Typical uses of sound 

cards include providing the audio component for multimedia applications such as music 

composition, editing video or audio, presentation, education and entertainment (games) and 

video projection. 
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Computer speaker 

 

Computer speakers, or multimedia speakers, are speakers external to a computer, that disable the 

lower fidelity built-in speaker. They often have a low-power internal amplifier. The standard 

audio connection is a 3.5 mm (approximately 1/8 inch) stereo jack plug often color-coded lime 

green (following the PC 99 standard) for computer sound cards. A plug and socket for a two-

wire (signal and ground) coaxial cable is widely used to connect analog audio and video 

components. Rows of RCA sockets are found on the backs of stereo amplifier and numerous A/V 

products. The prong is 1/8" thick by 5/16" long. A few use an RCA connector for input. There 

are also USB speakers which are powered from the 5 volts at 500 milliamps provided by the 

USB port, allowing about 2.5 watts of output power. 

Computer speakers range widely in quality and in price. The computer speakers typically 
packaged with computer systems are small, plastic, and have mediocre sound quality. Some 
computer speakers have equalization features such as bass and treble controls. 

The internal amplifiers require an external power source, usually an AC adapter. More 
sophisticated computer speakers can have a subwoofer unit, to enhance bass output, and these 
units usually include the power amplifiers both for the bass speaker, and the small satellite 
speakers. 

 

Primary Vs Secondary data storage 

 

Primary Storage 

 

Primary storage or the commonly referred Random Access Memory is the memory which is 
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directly accessible to the CPU. The CPU constantly reads instructions from this memory. The 

capacity of RAM in terms of data storage is less, but it offers a very fast access rate, thus making 

it pretty expensive. It offers minimum latency, hence suitable for transactional environment 

databases. Primary storage also consists of processor registers and processor cache.  

 Processor Registers: Processor registers, located within the CPU are used to load 
instructions for execution by the CPU. Registers hold data word of size 32 or 64 bits. 
They are the fastest means of data storage. But they are capable of storing data of a very 
small size. 

 Processor Cache: Processor cache is the part of RAM and is used for speeding up the 
executions. It copies the most frequently used data from the main memory and stores it. 
When the CPU needs the particular data item, it can simply access the cache memory 
which is closely located, instead of accessing the much slower main memory. 

Though, primary storage allows faster access, it is highly volatile in nature, that means, it clears 

up during the booting. To prevent this, a small bootstrap program (BIOS) is implemented. BIOS 

loads the booting instructions from the non-volatile main memory and executes them to boot 

RAM. The problem of volatility can be avoided using Read Only Memory (ROM). Though 

ROM retains the program instructions it does not allow to add or change them. 

 

Secondary Storage 

 

Secondary storage is commonly referred to as hard disk. It is a non-volatile storage and is 

capable of storing large amounts of data. The term 'secondary' refers to the inability of the CPU 

to access it directly. The data in the secondary storage is accessed by the CPU through 

intermediary devices like the processor cache. The computer uses its secondary storage via the 

various input/ output channels. As secondary storage is non-volatile, it is used for safe or offline 

storage of data. The data in secondary memory is organized into files, directories and drives. The 

drives are periodically formatted to provide the abstraction as required by the FileSystem. 

 

The commonly used secondary storage devices include flash drives, USB sticks, punch cards, 

floppy disks, CDs, magnetic tapes, paper tapes Iomega Zip drives etc. Though, secondary storage 

provides very slow access, it is much cheaper than the primary storage and is capable of storing 

much larger volumes of data. 

 

Modern computer operating systems implement virtual memory to efficiently use the available 

space on the primary memory. As for secondary memory, it is still an important medium of 

storing data and recovering it in times of crisis. 
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Sequential access of data 

In computer science, sequential access means that a group of elements (e.g. data in a memory 
array or a disk file or on magnetic tape data storage) is accessed in a predetermined, ordered 
sequence. Sequential access is sometimes the only way of accessing the data, for example if it is 
on a tape. It may also be the access method of choice, for example if we simply want to process a 
sequence of data elements in order.[1] 

In data structures, a data structure is said to have sequential access if one can only visit the 
values it contains in one particular order. The canonical example is the linked list. Indexing into 
a list that has sequential access requires O(k) time, where k is the index. As a result, many 
algorithms such as quick sort and binary search degenerate into bad algorithms that are even less 
efficient than their naïve alternatives; these algorithms are impractical without random access. 
On the other hand, some algorithms, typically those that don't index, require only sequential 
access, such as merge sort, and face no penalty 

 

Direct and Indexed Sequential access of data 

 

ISAM stands for Indexed Sequential Access Method, a method for indexing data for fast 
retrieval. ISAM was originally developed by IBM for mainframe computers. Today the term is 
used for several related concepts: 

 Specifically, the IBM ISAM product and the algorithm it employs. 
 A database system where an application developer directly uses an Application 

Programming Interface to search indexes in order to locate records in data files. In 
contrast, a relational database uses a query optimizer which automatically selects indexes. 

 An indexing algorithm that allows both sequential and keyed access to data. Most 
databases now use some variation of the B-Tree for this purpose, although the original 
IBM ISAM and VSAM implementations did not do so. 

 Most generally, any index for a database. Indexes are used by almost all databases, both 
relational and otherwise. 

In an ISAM system, data is organized into records which are composed of fixed length fields. 
Records are stored sequentially, originally to speed access on a tape system. A secondary set of 
hash tables known as indexes contain "pointers" into the tables, allowing individual records to be 
retrieved without having to search the entire data set. This is a departure from the 
contemporaneous navigational databases, in which the pointers to other data were stored inside 
the records themselves. The key improvement in ISAM is that the indexes are small and can be 
searched quickly, thereby allowing the database to access only the records it needs. Additionally 
modifications to the data do not require changes to other data, only the table and indexes in 
question. 
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Magnetic tape 
 

Magnetic tape is a medium for magnetic recording, made of a thin magnetizable coating on a 
long, narrow strip of plastic film. It was developed in Germany, based on magnetic wire 
recording. Devices that record and play back audio and video using magnetic tape are tape 
recorders and video tape recorders. A device that stores computer data on magnetic tape is a tape 
drive (tape unit, streamer). 

Magnetic tape revolutionized broadcast and recording. When all radio was live, it allowed 
programming to be prerecorded. At a time when gramophone records were recorded in one take, 
it allowed recordings to be made in multiple parts, which were then mixed and edited with 
tolerable loss in quality. It is a key technology in early computer development, allowing 
unparalleled amounts of data to be mechanically created, stored for long periods, and to be 
rapidly accessed. 

 

Magnetic disc 

 

Magnetic storage and magnetic recording are terms from engineering referring to the storage 

of data on a magnetized medium. Magnetic storage uses different patterns of magnetization in a 

magnetizable material to store data and is a form of non-volatile memory. The information is 

accessed using one or more read/write heads. As of 2011, magnetic storage media, primarily 

hard disks, are widely used to store computer data as well as audio and video signals. In the field 

of computing, the term magnetic storage is preferred and in the field of audio and video 

production, the term magnetic recording is more commonly used. The distinction is less 

technical and more a matter of preference. Other examples of magnetic storage media include 

floppy disks, magnetic recording tape, and magnetic stripes on credit cards. 
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Hard disk drive 

 

A hard disk drive (HDD; also hard drive, hard disk, or disk drive) is a device for storing and 
retrieving digital information, primarily computer data. It consists of one or more rigid (hence 
"hard") rapidly rotating discs (platters) coated with magnetic material, and with magnetic heads 
arranged to write data to the surfaces and read it from them. 

Hard drives are classified as non-volatile, random access, digital, magnetic, data storage devices. 
Introduced by IBM in 1956, hard disk drives have been the dominant device for secondary 
storage of data in general purpose computers since the early 1960s. They have maintained this 
position because of advances which have resulted in increased recording capacity, reliability, and 
speed, as well as decreased cost, allowing them to keep pace with ever more demanding 
requirements for secondary storage. 
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Floppy disk 

 

A floppy disk, or diskette, is a disk storage medium composed of a disk of thin and flexible 
magnetic storage medium, sealed in a rectangular plastic carrier lined with fabric that removes 
dust particles. They are read and written by a floppy disk drive (FDD). 

Floppy disks, initially as 8-inch (200 mm) media and later in 5.25-inch (133 mm) and 3.5-inch 
(89 mm) sizes, were a ubiquitous form of data storage and exchange from the mid-1970s well 
into the first decade of the 21st century.  

By 2010, computer motherboards were rarely manufactured with floppy drive support; 3 1⁄2" 
floppies could be used as an external USB drive, but 5 1⁄4", 8", and non-standard drives could 
only be handled by old equipment. 

 

Optical disc 

 

In computing and optical disc recording technologies, an optical disc (OD) is a flat, usually 

circular disc which encodes binary data (bits) in the form of pits (binary value of 0 or off, due to 

lack of reflection when read) and lands (binary value of 1 or on, due to a reflection when read) 

on a special material (often aluminium[citation needed]) on one of its flat surfaces. The encoding 

material sits atop a thicker substrate (usually polycarbonate) which makes up the bulk of the disc 

and forms a dust defocusing layer. The encoding pattern follows a continuous, spiral path 

covering the entire disc surface and extending from the innermost track to the outermost track. 

The data is stored on the disc with a laser or stamping machine, and can be accessed when the 

data path is illuminated with a laser diode in an optical disc drive which spins the disc at speeds 

of about 200 to 4000 RPM or more, depending on the drive type, disc format, and the distance of 

the read head from the center of the disc (inner tracks are read at a faster disc speed). The pits or 

bumps distort the reflected laser light, hence most optical discs (except the black discs of the 

original PlayStation video game console) characteristically have an iridescent appearance created 

by the grooves of the reflective layer. The reverse side of an optical disc usually has a printed 

label, sometimes made of paper but often printed or stamped onto the disc itself. This side of the 

disc contains the actual data and is typically coated with a transparent material, usually lacquer. 
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Unlike the 3½-inch floppy disk, most optical discs do not have an integrated protective casing 

and are therefore susceptible to data transfer problems due to scratches, fingerprints, and other 

environmental problems. 

 

 

 

 

Multi Media Card (MMC) Memory Cards 

 

The MultiMediaCard (MMC) is a flash memory memory card standard. Unveiled in 1997 by 
SanDisk and Siemens AG, it is based on Toshiba's NAND-based flash memory, and is therefore 
much smaller than earlier systems based on Intel NOR-based memory such as CompactFlash. 
MMC is about the size of a postage stamp: 24 mm × 32 mm × 1.4 mm. MMC originally used a 
1-bit serial interface, but newer versions of the specification allow transfers of 4 or 8 bits at a 
time. It has been superseded by the Secure Digital (SD) card, but can still be used in most 
devices that support SD cards. 

Typically, an MMC is used as a storage medium for a portable device, in a form that can easily 
be removed for access by a PC. For example, a digital camera would use an MMC for storing 
image files. With an MMC reader (typically a small box that connects via USB or some other 
serial connection, although some can be found integrated into the computer itself), a user could 
copy the pictures taken with the digital camera off to his or her computer. Modern computers, 
both laptops and desktops, often have SD slots, which can additionally read MMCs if the 
operating system drivers support them. 

 

 

USB flash drive 

 

http://en.wikipedia.org/wiki/Floppy_disk
http://en.wikipedia.org/wiki/Flash_memory
http://en.wikipedia.org/wiki/Memory_card
http://en.wikipedia.org/wiki/SanDisk
http://en.wikipedia.org/wiki/Siemens_AG
http://en.wikipedia.org/wiki/Toshiba
http://en.wikipedia.org/wiki/Flash_memory#NAND_memories
http://en.wikipedia.org/wiki/Intel
http://en.wikipedia.org/wiki/Flash_memory#NOR_memories
http://en.wikipedia.org/wiki/CompactFlash
http://en.wikipedia.org/wiki/Bit
http://en.wikipedia.org/wiki/Serial_interface
http://en.wikipedia.org/wiki/Secure_Digital
http://en.wikipedia.org/wiki/Personal_computer
http://en.wikipedia.org/wiki/Digital_camera
http://en.wikipedia.org/wiki/USB


 

A USB flash drive is a data storage device that includes flash memory with an integrated 
Universal Serial Bus (USB) interface. USB flash drives are typically removable and rewritable, 
and physically much smaller than a floppy disk. Most weigh less than 30 g. As of September 
2011 drives of 256 gigabytes (GB) are available. Storage capacities as large as 2 terabytes are 
planned, with steady improvements in size and price per capacity expected. Some allow up to 
100,000 write/erase cycles, depending on the exact type of memory chip used, and a 10 year 
shelf storage time.  

USB flash drives are often used for the same purposes for which floppy disks or CD-ROMs were 
used. They are smaller, faster, have thousands of times more capacity, and are more durable and 
reliable because they have no moving parts. Until approximately 2005, most desktop and laptop 
computers were supplied with floppy disk drives, but floppy disk drives have been abandoned in 
favor of USB ports. 

 

 

Physical Structure of floppy disc 

A floppy disk is basically a circular sheet of plastic, coated with magnetic material. A hard disk 
is made of a stack of circular metal platters, also coated with magnetic material. Before a disk 
can be used it must be formatted. The surface of the disk is divided up into a number of 
concentric tracks, each of which is subdivided into sectors. 

Floppy disks have 80 tracks on each side and each track is split into 18 sectors. A 3.5" floppy 
disk with 80 tracks and 18 sectors will have 80 x 18 = 1,440 storage units, each uniquely 
identified by its track and sector position. Each storage unit can hold 512 bytes of data, so the 
disk has a capacity of 1,440 x 512 = 737,280 bytes (720 KBytes) per side, or 1,400 KBytes (1.4 
MBytes) per disk. 

A hard disk is a sealed unit containing a stack of circular platters mounted on a common spindle. 
Electromagnetic read/write heads are located above and below each platter. The platters rotate 
at a constant speed, eg: 7200 rpm. While they are spinning the heads can move in towards the 
centre or out towards the edge. This allows them to reach any location on the platter. 
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Physical Structure of Hard disc  
 

A hard disk is a sealed unit containing a number of platters in a stack. Hard disks may be 
mounted in a horizontal or a vertical position. In this description, the hard drive is mounted 
horizontally. 

Electromagnetic read/write heads are positioned above and below each platter. As the platters 
spin, the drive heads move in toward the center surface and out toward the edge. In this way, the 
drive heads can reach the entire surface of each platter. 

Making Tracks 

On a hard disk, data is stored in thin, concentric bands. A drive head, while in one position can 
read or write a circular ring, or band called a track. There can be more than a thousand tracks on 
a 3.5-inch hard disk. Sections within each track are called sectors. A sector is the smallest 
physical storage unit on a disk, and is almost always 512 bytes (0.5 kB) in size. 

The figure below shows a hard disk with two platters.  
Figure 3-1 Parts of a Hard Drive 



 

The structure of older hard drives (i.e. prior to Windows 95) will refer to a cylinder/ head/ sector 
notation. A cylinder is formed while all drive heads are in the same position on the disk. The 
tracks, stacked on top of each other form a cylinder. This scheme is slowly being eliminated with 
modern hard drives. All new disks use a translation factor to make their actual hardware layout 
appear continuous, as this is the way that operating systems from Windows 95 onward like to 
work. 

To the operating system of a computer, tracks are logical rather than physical in structure, and 
are established when the disk is low-level formatted. Tracks are numbered, starting at 0 (the 
outermost edge of the disk), and going up to the highest numbered track, typically 1023, (close to 
the center). Similarly, there are 1,024 cylinders (numbered from 0 to 1023) on a hard disk. 

The stack of platters rotate at a constant speed. The drive head, while positioned close to the 
center of the disk reads from a surface that is passing by more slowly than the surface at the 
outer edges of the disk. To compensate for this physical difference, tracks near the outside of the 
disk are less-densely populated with data than the tracks near the center of the disk. The result of 
the different data density is that the same amount of data can be read over the same period of 
time, from any drive head position. 

The disk space is filled with data according to a standard plan. One side of one platter contains 
space reserved for hardware track-positioning information and is not available to the operating 
system. Thus, a disk assembly containing two platters has three sides available for data. Track-
positioning data is written to the disk during assembly at the factory. The system disk controller 
reads this data to place the drive heads in the correct sector position. 

Sectors and Clusters 

A sector, being the smallest physical storage unit on the disk, is almost always 512 bytes in size 
because 512 is a power of 2 (2 to the power of 9). The number 2 is used because there are two 
states in the most basic of computer languages - on and off. 
Each disk sector is labelled using the factory track-positioning data. Sector identification data is 



written to the area immediately before the contents of the sector and identifies the starting 
address of the sector. 

 

 

Use of communication and IT 

Communication is the exchange of thoughts, messages, or information, as by speech, visuals, 
signals, writing, or behavior. 

Derived from the Latin word "communis", meaning to share. Communication requires a sender, a 
message, and a recipient, although the receiver need not be present or aware of the sender's intent 
to communicate at the time of communication; thus communication can occur across vast 
distances in time and space. Communication requires that the communicating parties share an 
area of communicative commonality. The communication process is complete once the receiver 
has understood the message of the sender. 

 

The Communication Process 

The goal of communication is to convey information—and the understanding of that 

information—from one person or group to another person or group. This communication process 

is divided into three basic components: A sender transmits a message through a channel to the 

receiver. (Figure 1 shows a more elaborate model.) The sender first develops an idea, which is 

composed into a message and then transmitted to the other party, who interprets the message and 

receives meaning. Information theorists have added somewhat more complicated language. 

Developing a message is known as encoding. Interpreting the message is referred to as decoding. 

 

Types of communication 

Simplex communication 

 

Simplex communication refers to communication that occurs in one direction only. Two 

definitions have arisen over time: a common definition, which is used in ANSI standard and 

elsewhere, and an ITU-T definition. The ITU definition of simplex is termed "half duplex" in 

other contexts. 
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Duplex (telecommunications) 

 

A duplex communication system is a point-to-point system composed of two connected parties 
or devices that can communicate with one another in both directions simultaneously. An example 
of a duplex device is a telephone. The people at both ends of a telephone call can speak at the 
same time, the earphone can reproduce the speech of the other person as the microphone 
transmits the speech of the local person, because there is a two-way communication channel 
between them. 

The term multiplexing is used when mediating pairwise communication between more than one 
pair of parties or devices - on the same point-to-point system. There is no communication 
between the separate pairs of parties or devices. 

Duplex systems are employed in many communications networks, either to allow for a 
communication "two-way street" between two connected parties or to provide a "reverse path" 
for the monitoring and remote adjustment of equipment in the field. 

Systems that do not need the duplex capability use instead simplex communication. These 
include broadcast systems, where one station transmits and the others just "listen", and some 
missile guidance systems, where the launcher needs only to command the missile where to go, 
and the launcher does not need to receive any information from the missile. Also, there are 
spacecraft such as satellites and space probes that have lost their capability to receive any 
commands, but they can continue to transmit radio signals through their antennas. Some early 
satellites (such as Sputnik 1) were designed as transmit-only spacecraft. Pioneer 6 has 
transmitted for decades without being able to receive anything. 

Half-duplex 

A half-duplex (HDX) system provides communication in both directions, but only one direction 
at a time (not simultaneously). Typically, once a party begins receiving a signal, it must wait for 
the transmitter to stop transmitting, before replying (antennas are of trans-receiver type in these 
devices, so as to transmit and receive the signal as well). 
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An example of a half-duplex system is a two-party system such as a walkie-talkie, wherein one 
must use "Over" or another previously designated command to indicate the end of transmission, 
and ensure that only one party transmits at a time, because both parties transmit and receive on 
the same frequency. 

A good analogy for a half-duplex system would be a one-lane road with traffic controllers at 
each end. Traffic can flow in both directions, but only one direction at a time, regulated by the 
traffic controllers. 

 

Full duplex 

A full-duplex (FDX), or sometimes double-duplex system, allows communication in both 
directions, and, unlike half-duplex, allows this to happen simultaneously. Land-line telephone 
networks are full-duplex, since they allow both callers to speak and be heard at the same time. A 
good analogy for a full-duplex system would be a two-lane road with one lane for each direction. 

Examples: Telephone, Mobile Phone, etc. 

Two-way radios can be, for instance, designed as full-duplex systems, which transmit on one 
frequency and receive on a different frequency. This is also called frequency-division duplex. 
Frequency-division duplex systems can be extended to farther distances using pairs of simple 
repeater stations, because the communications transmitted on any one frequency always travel in 
the same direction. 

 

 

Serial communication 
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In telecommunication and computer science, serial communication is the process of sending 

data one bit at a time, sequentially, over a communication channel or computer bus. This is in 

contrast to parallel communication, where several bits are sent as a whole, on a link with several 

parallel channels. Serial communication is used for all long-haul communication and most 

computer networks, where the cost of cable and synchronization difficulties make parallel 

communication impractical. Serial computer buses are becoming more common even at shorter 

distances, as improved signal integrity and transmission speeds in newer serial technologies have 

begun to outweigh the parallel bus's advantage of simplicity (no need for serializer and 

deserializer, or SerDes) and to outstrip its disadvantages (clock skew, interconnect density). The 

migration from PCI to PCI Express is an example. 

 

Parallel communication 

 

In telecommunication and computer science, parallel communication is a method of conveying 
multiple binary digits (bits) simultaneously. It contrasts with serial communication, which 
conveys only a single bit at a time; this distinction is one way of characterizing a 
communications link. 

The basic difference between a parallel and a serial communication channel is the number of 
electrical conductors used at the physical layer to convey bits. Parallel communication implies 
more than one such conductor. For example, an 8-bit parallel channel will convey eight bits (or a 
byte) simultaneously, whereas a serial channel would convey those same bits sequentially, one at 
a time. If both channels operated at the same clock speed, the parallel channel would be eight 
times faster. A parallel channel may have additional conductors for other signals, such as a clock 
signal to pace the flow of data, a signal to control the direction of data flow, and handshaking 
signals. 

 

Local area network 

A local area network (LAN) is a computer network that interconnects computers in a limited 
area such as a home, school, computer laboratory, or office building using network media.[1] The 
defining characteristics of LANs, in contrast to wide area networks (WANs), include their 
usually higher data-transfer rates, smaller geographic area, and lack of a need for leased 
telecommunication lines. 

ARCNET, Token Ring and other technology standards have been used in the past, but Ethernet 
over twisted pair cabling, and Wi-Fi are the two most common technologies currently used to 
build LANs.. 
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Metropolitan area network 

 

A metropolitan area network (MAN) is a computer network that usually spans a city or a large 
campus. A MAN usually interconnects a number of local area networks (LANs) using a high-
capacity backbone technology, such as fiber-optical links, and provides up-link services to wide 
area networks (or WAN) and the Internet. 

The IEEE 802-2002 standard describes a MAN as being:[1] 

“ A MAN is optimized for a larger geographical area than a LAN, ranging from several 

blocks of buildings to entire cities. MANs can also depend on communications channels 

of moderate-to-high data rates. A MAN might be owned and operated by a single 

organization, but it usually will be used by many individuals and organizations. MANs 

might also be owned and operated as public utilities. They will often provide means for 

internetworking of local networks. ” 

Authors Kenneth C. Laudon and Jane P. Laudon (2001) of Management Information Systems: 

Managing the Digital Firm 10th ed. define a metropolitan area network as: 

“ A Metropolitan Area Network (MAN) is a large computer network that spans a 

metropolitan area or campus. Its geographic scope falls between a WAN and LAN. 

MANs provide Internet connectivity for LANs in a metropolitan region, and connect 

them to wider area networks like the Internet. ” 

It can also be used in cable television. 
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Wide area network 

 

A Wide Area Network (WAN) is a telecommunication network that covers a broad area (i.e., 
any network that links across metropolitan, regional, or national boundaries). Business and 
government entities utilize WANs to relay data among employees, clients, buyers, and suppliers 
from various geographical locations. In essence this mode of telecommunication allows a 
business to effectively carry out its daily function regardless of location.[1] 

This is in contrast with personal area networks (PANs), local area networks (LANs), campus 
area networks (CANs), or metropolitan area networks (MANs) which are usually limited to a 
room, building, campus or specific metropolitan area (e.g., a city) respectively. 

 

 

 

Topology 

 

Topology (from the Greek τόπος, “place”, and λόγος, “study”) is a major area of mathematics 
concerned with properties that are preserved under continuous deformations of objects, such as 
deformations that involve stretching, but no tearing or gluing, although the notion of stretching 
employed in mathematics is not quite the everyday notion: see below and the definition of 
homeomorphism for details of the mathematical notion. Topology emerged through the 
development of concepts from geometry and set theory, such as space, dimension, and 
transformation. 

Ideas that are now classified as topological were expressed as early as 1736. Toward the end of 
the 19th century, a distinct discipline developed, which was referred to in Latin as the geometria 

situs (“geometry of place”) or analysis situs (Greek-Latin for “picking apart of place”). This later 
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acquired the modern name of topology. By the middle of the 20th century, topology had become 
an important area of study within mathematics. 

 

Ring network 

 

A ring network is a network topology in which each node connects to exactly two other nodes, 
forming a single continuous pathway for signals through each node - a ring. Data travels from 
node to node, with each node along the way handling every packet. 

Because a ring topology provides only one pathway between any two nodes, ring networks may 
be disrupted by the failure of a single link.[1] A node failure or cable break might isolate every 
node attached to the ring. 

FDDI networks overcome this vulnerability by sending data on a clockwise and a 
counterclockwise ring: in the event of a break data is wrapped back onto the complementary ring 
before it reaches the end of the cable, maintaining a path to every node along the resulting "C-
Ring". 

 

 

Bus network 

 

A bus network topology is a network architecture in which a set of clients are connected via a 

shared communications line, called a bus. There are several common instances of the bus 

architecture, including one in the motherboard of most computers, and those in some versions of 

Ethernet networks. 
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Star network 

 

Star networks are one of the most common computer network topologies. In its simplest form, a 

star network consists of one central switch, hub or computer, which acts as a conduit to transmit 

messages. This consists of a central node, to which all other nodes are connected; this central 

node provides a common connection point for all nodes through a hub In Star topology every 

node (computer workstation or any other peripheral) is connected to central node called hub or 

switch. The switch is the server and the peripherals are the clients. Thus, the hub and leaf nodes, 

and the transmission lines between them, form a graph with the topology of a star. If the central 

node is passive, the originating node must be able to tolerate the reception of an echo of its own 

transmission, delayed by the two-way transmission time (i.e. to and from the central node) plus 

any delay generated in the central node. An active star network has an active central node that 

usually has the means to prevent echo-related problems. 

 

 

 

 

http://en.wikipedia.org/wiki/Computer_network
http://en.wikipedia.org/wiki/Network_topology
http://en.wikipedia.org/wiki/Network_switch
http://en.wikipedia.org/wiki/Network_hub
http://en.wikipedia.org/wiki/Star_%28graph_theory%29


Mesh networking 

 

Mesh networking (topology) is a type of networking where each node must not only capture and 
disseminate its own data, but also serve as a relay for other nodes, that is, it must collaborate to 
propagate the data in the network. 

A mesh network can be designed using a flooding technique or a routing technique. When using 
a routing technique, the message propagates along a path, by hopping from node to node until the 
destination is reached. To ensure all its paths' availability, a routing network must allow for 
continuous connections and reconfiguration around broken or blocked paths, using self-healing 
algorithms. A mesh network whose nodes are all connected to each other is a fully connected 
network. Mesh networks can be seen as one type of ad hoc network. Mobile ad hoc networks 
(MANET) and mesh networks are therefore closely related, but MANET also have to deal with 
the problems introduced by the mobility of the nodes. 

 

 

World Wide Web 

 

The World Wide Web (abbreviated as WWW or W3, commonly known as the Web), is a system 
of interlinked hypertext documents accessed via the Internet. With a web browser, one can view 
web pages that may contain text, images, videos, and other multimedia, and navigate between 
them via hyperlinks. 

Using concepts from his earlier hypertext systems like ENQUIRE, British engineer and 
computer scientist Sir Tim Berners-Lee, now Director of the World Wide Web Consortium 
(W3C), wrote a proposal in March 1989 for what would eventually become the World Wide 
Web. At CERN, a European research organization near Geneva situated on Swiss and French 
soil, Berners-Lee and Belgian computer scientist Robert Cailliau proposed in 1990 to use 
hypertext "to link and access information of various kinds as a web of nodes in which the user 
can browse at will",[4] and they publicly introduced the project in December of the same year.  
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Internet service provider 

 

An Internet service provider (ISP) is an organization that provides access to the Internet. 

Internet service providers can be either community-owned and non-profit, or privately owned 
and for-profit. 

Access ISPs directly connect clients to the Internet using copper wires, wireless or fiber-optic 
connections. Hosting ISPs lease server space for smaller businesses and other people 
(collocation). Transit ISPs provide large amounts of bandwidth for connecting hosting ISPs to 
access ISPs.  

Software 

 

Computer software, or just software, is a collection of computer programs and related data that 
provides the instructions for telling a computer what to do and how to do it. Software refers to 
one or more computer programs and data held in the storage of the computer for some reasons. 
In other words, software is a set of programs, procedures, algorithms and its documentation 
concerned with the operation of a data processing system. Program software performs the 
function of the program it implements, either by directly providing instructions to the computer 
hardware or by serving as input to another piece of software. The term was coined to contrast to 
the old term hardware (meaning physical devices). In contrast to hardware, software "cannot be 
touched". Software is also sometimes used in a more narrow sense, meaning application software 
only. Sometimes the term includes data that has not traditionally been associated with computers, 
such as film, tapes, and records.  

Computer software is so called to distinguish it from computer hardware, which encompasses the 
physical interconnections and devices required to store and execute (or run) the software. At the 
lowest level, executable code consists of machine language instructions specific to an individual 
processor. A machine language consists of groups of binary values signifying processor 
instructions that change the state of the computer from its preceding state. Programs are an 
ordered sequence of instructions for changing the state of the computer in a particular sequence. 
It is usually written in high-level programming languages that are easier and more efficient for 
humans to use (closer to natural language) than machine language. High-level languages are 
compiled or interpreted into machine language object code. Software may also be written in an 
assembly language, essentially, a mnemonic representation of a machine language using a 
natural language alphabet. Assembly language must be assembled into object code via an 
assembler. 
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Types of software 

Software includes all the various forms and roles that digitally stored data may have and play in 
a computer (or similar system), regardless of whether the data is used as code for a CPU, or other 
interpreter, or whether it represents other kinds of information. Software thus encompasses a 
wide array of products that may be developed using different techniques such as ordinary 
programming languages, scripting languages, microcode, or an FPGA configuration. 

The types of software include web pages developed in languages and frameworks like HTML, 
PHP, Perl, JSP, ASP.NET, XML, and desktop applications like OpenOffice.org, Microsoft Word 
developed in languages like C, C++, Objective-C, Java, C#, or Smalltalk. Application software 
usually runs on an underlying software operating systems such as Linux or Microsoft Windows. 
Software (or firmware) is also used in video games and for the configurable parts of the logic 
systems of automobiles, televisions, and other consumer electronics. 

Practical computer systems divide software systems into three major classes[citation needed]: 
system software, programming software and application software, although the distinction is 
arbitrary, and often blurred. 

System software 

System software is computer software designed to operate the computer hardware to provide 
basic functionality and to provide a platform for running application software.[6][7] System 
software includes device drivers, operating systems, servers, utilities, and window systems. 

System software is responsible for managing a variety of independent hardware components, so 
that they can work together harmoniously. Its purpose is to unburden the application software 
programmer from the often complex details of the particular computer being used, including 
such accessories as communications devices, printers, device readers, displays and keyboards, 
and also to partition the computer's resources such as memory and processor time in a safe and 
stable manner. 

Application software 

Application software is developed to perform in any task that benefits from computation. It is a 
set of programs that allows the computer to perform a specific data processing job for the user. It 
is a broad category, and encompasses software of many kinds, including the internet browser 
being used to display this page. 
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Operating system 

An operating system (OS) is a collection of software that manages computer hardware resources 
and provides common services for computer programs. The operating system is a vital 
component of the system software in a computer system. Application programs require an 
operating system to function. 

Time-sharing operating systems schedule tasks for efficient use of the system and may also 
include accounting for cost allocation of processor time, mass storage, printing, and other 
resources. 

For hardware functions such as input and output and memory allocation, the operating system 
acts as an intermediary between programs and the computer hardware,[1][2] although the 
application code is usually executed directly by the hardware and will frequently make a system 
call to an OS function or be interrupted by it. Operating systems can be found on almost any 
device that contains a computer—from cellular phones and video game consoles to 
supercomputers and web servers. 

Utility software 

 

Utility software is system software designed to help analyze, configure, optimize or maintain a 
computer. A single piece of utility software is usually called a utility or tool. 

Utility software usually focuses on how the computer infrastructure (including the computer 
hardware, operating system, application software and data storage) operates. Due to this focus, 
utilities are often rather technical and targeted at people with an advanced level of computer 
knowledge - in contrast to application software, which allows users to do things like creating text 
documents, playing games, listening to music or viewing websites. 

Assembler 

 

Assembler (meaning one that assembles) may refer to: 

 Assembly language# Assembler, a computer program to translate between lower-level 
representations of computer programs; it converts basic computer instructions into a 
pattern of bits which can be easily understood by a computer and the processor can use it 
to perform its basic operations 

 Assembler (bioinformatics), a program to perform genome assembly 
 Assembler (nanotechnology), a conjectured construction machine that would manipulate 

and build with individual atoms or molecules 
 A stage name of avant-garde electronic musician Nobukazu Takemura 
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 List of Star Wars races (A-E)#Assembler, an alien race in the Star Wars science fiction 
films 

Compiler 

 

A compiler is a computer program (or set of programs) that transforms source code written in a 
programming language (the source language) into another computer language (the target 
language, often having a binary form known as object code). The most common reason for 
wanting to transform source code is to create an executable program. 

The name "compiler" is primarily used for programs that translate source code from a high-level 
programming language to a lower level language (e.g., assembly language or machine code). If 
the compiled program can run on a computer whose CPU or operating system is different from 
the one on which the compiler runs, the compiler is known as a cross-compiler. A program that 
translates from a low level language to a higher level one is a decompiler. A program that 
translates between high-level languages is usually called a language translator, source to source 
translator, or language converter. A language rewriter is usually a program that translates the 
form of expressions without a change of language. 

A compiler is likely to perform many or all of the following operations: lexical analysis, 
preprocessing, parsing, semantic analysis (Syntax-directed translation), code generation, and 
code optimization. 

Program faults caused by incorrect compiler behavior can be very difficult to track down and 
work around; therefore, compiler implementers invest significant effort to ensure the correctness 
of their software. 

Interpreter (computing) 

 

In computer science, an interpreter normally means a computer program that executes, i.e. 
performs, instructions written in a programming language. An interpreter may be a program that 
either 

1. executes the source code directly 
2. translates source code into some efficient intermediate representation (code) and 

immediately executes this 
3. explicitly executes stored precompiled code[1] made by a compiler which is part of the 

interpreter system 

Early versions of the Lisp programming language and Dartmouth BASIC would be examples of 
type 1. Perl, Python, MATLAB, and Ruby are examples of type 2, while UCSD Pascal is an 
example of type 3. Source programs are compiled ahead of time and stored as machine 
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independent code, which is then linked at run-time and executed by an interpreter and/or 
compiler (for JIT systems). Some systems, such as Smalltalk, contemporary versions of BASIC, 
Java and others, may also combine 2 and 3. 

While interpreting and compiling are the two main means by which programming languages are 
implemented, these are not fully mutually exclusive categories, one of the reasons being that 
most interpreting systems also perform some translation work, just like compilers. The terms 
"interpreted language" or "compiled language" merely mean that the canonical implementation 
of that language is an interpreter or a compiler; a high level language is basically an abstraction 
which is (ideally) independent of particular implementations. 

Programming languages 

 

Machine code 

Machine code or machine language is a system of impartible instructions executed directly by a 
computer's central processing unit (CPU). Each instruction performs a very specific task, 
typically either an operation on a unit of data (in a register or in memory, e.g. add or move), or a 
jump operation (deciding which instruction executes next, often conditional on the results of a 
previous instruction). Every executable program is made up of a series of these atomic 
instructions. Machine code may be regarded as an extremely hardware-dependent programming 
language or as the lowest-level representation of a compiled and/or assembled computer 
program. While it is possible to write programs in machine code, because of the tedious 
difficulty in managing CPU resources, it is rarely done today, except for situations that require 
the most extreme optimization. 

Almost all executable programs are written in higher-level languages, and translated to 
executable machine code by a compiler and linker. Machine code is sometimes called native 
code when referring to platform-dependent parts of language features or libraries.[1] 

Programs in interpreted languages[2] are not represented by machine code; however, their 
interpreter (which may be seen as a processor executing the higher-level program) often is. 
Machine code should not be confused with so-called "bytecode", which is executed by an 
interpreter. 

Machine code instructions 
 

Every processor or processor family has its own machine code instruction set. Instructions are 
patterns of bits that by physical design correspond to different commands to the machine. The 
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instruction set is thus specific to a class of processors using (much) the same architecture. 
Successor or derivative processor designs often include all the instructions of a predecessor and 
may add additional instructions. Occasionally a successor design will discontinue or alter the 
meaning of some instruction code (typically because it is needed for new purposes), affecting 
code compatibility to some extent; even nearly completely compatible processors may show 
slightly different behavior for some instructions, but this is seldom a problem. Systems may also 
differ in other details, such as memory arrangement, operating systems, or peripheral devices. 
Because a program normally relies on such factors, different systems will typically not run the 
same machine code, even when the same type of processor is used. 

A machine code instruction set may have all instructions of the same length, or it may have 
variable-length instructions. How the patterns are organized varies strongly with the particular 
architecture and often also with the type of instruction. Most instructions have one or more 
opcode fields which specifies the basic instruction type (such as arithmetic, logical, jump, etc.) 
and the actual operation (such as add or compare) and other fields that may give the type of the 
operand(s), the addressing mode(s), the addressing offset(s) or index, or the actual value itself 
(such constant operands contained in an instruction are called immediates). 

Assembly language 

 

Assembly language (sometimes abbreviated as ASM, usually as the file extension for a text file 
which is used as a code for a program written in Assembly language, or in the names of 
assemblers, like FASM, MASM, NASM and TASM) is a low-level programming language for 
computers, microprocessors, microcontrollers, and other programmable devices in which each 
statement corresponds to a single machine language instruction. An assembly language is 
specific to a certain computer architecture, in contrast to most high-level programming 
languages, which generally are portable to multiple systems. 

Assembly language programs are converted into executable machine code by a utility program 
referred to as an assembler, the conversion process being referred to as assembly or assembling 
the program. 

Assembly language uses mnemonics to represent the low-level machine operations that are 
unique to the target system. Depending on the particular instruction being assembled, an operand 
may be part of the instruction. Most assemblers also understand the use of labels and symbols to 
represent addresses and constants, making it possible to symbolically represent operands instead 
of entering hard coded data. Generally speaking, there is a one–to–one correspondence between 
each assembly language statement and an executable machine instruction. 

High-level programming language 

A high-level programming language is a programming language with strong abstraction from the 
details of the computer. In comparison to low-level programming languages, it may use natural 
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language elements, be easier to use, or be from the specification of the program, making the 
process of developing a program simpler and more understandable with respect to a low-level 
language. The amount of abstraction provided defines how "high-level" a programming language 
is.  

The first high-level programming language designed for computers was Plankalkül, created by 
Konrad Zuse. However, it was not implemented in his time, and his original contributions were 
largely isolated from other developments (it influenced Heinz Rutishauser's language 
"Superplan"). 

Fourth-generation programming language 

A fourth-generation programming language (1970s-1990) (abbreviated 4GL) is a programming 
language or programming environment designed with a specific problem domain or set of design 
patterns in mind, such as the development of commercial business software[citation needed]. In 
the history of computer science, the 4GL followed the 3GL in an upward trend toward higher 
abstraction and statement power[citation needed]. The 4GL was followed by efforts to define and 
use a 5GL. 

The natural-language, block-structured mode of the third-generation programming languages 
improved the process of software development. However, 3GL development methods can be 
slow and error-prone. It became clear that some applications could be developed more rapidly by 
adding a higher-level programming language and methodology which would generate the 
equivalent of very complicated 3GL instructions with fewer errors. In some senses, software 
engineering arose to handle 3GL development. 4GL and 5GL projects are more oriented toward 
problem solving and systems engineering.[citation needed] 

All 4GLs are designed to reduce programming effort, the time it takes to develop software, and 
the cost of software development. They are not always successful in this task, sometimes 
resulting in inelegant and unmaintainable code. However, given the right problem, the use of an 
appropriate 4GL can be spectacularly successful as was seen with MARK-IV and MAPPER (see 
History Section, Santa Fe real-time tracking of their freight cars – the productivity gains were 
estimated to be 8 times over COBOL). The usability improvements obtained by some 4GLs (and 
their environment) allowed better exploration for heuristic solutions than did the 3GL. 

A quantitative definition of 4GL has been set by Capers Jones, as part of his work on function 
point analysis. Jones defines the various generations of programming languages in terms of 
developer productivity, measured in function points per staff-month. A 4GL is defined as a 
language that supports 12–20 function points per staff month. This correlates with about 16–27 
lines of code per function point implemented in a 4GL[citation needed]. 

Fourth-generation languages have often been compared to domain-specific programming 
languages (DSLs). Some researchers state that 4GLs are a subset of DSLs.  
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Application software 

Application software, also known as an application or an app, is computer software designed to 
help the user to perform specific tasks. Examples include enterprise software, accounting 
software, office suites, graphics software and media players. Many application programs deal 
principally with documents. Apps may be bundled with the computer and its system software, or 
may be published separately. Some users are satisfied with the bundled apps and need never 
install one. 

Application software is contrasted with system software and middleware, which manage and 
integrate a computer's capabilities, but typically do not directly apply in the performance of tasks 
that benefit the user. The system software serves the application, which in turn serves the user. 

Similar relationships apply in other fields. For example, a shopping mall does not provide the 
merchandise a shopper is seeking, but provides space and services for retailers that serve the 
shopper. A bridge may similarly support rail tracks which support trains, allowing the trains to 
transport passengers. 

Application software applies the power of a particular computing platform or system software to 
a particular purpose. Some applications are available in versions for several different platforms; 
others have narrower requirements and are thus called, for example, a Geography application for 
Windows or an Android application for education or Linux gaming. Sometimes a new and 
popular application arises which only runs on one platform, increasing the desirability of that 
platform. This is called a killer application. 

Application software classification 

Application software falls into two general categories; horizontal applications and vertical 
applications. Horizontal applications are the most popular and widespread in departments or 
companies. Vertical applications are niche products, designed for a particular type of business or 
division in a company. 

There are many types of application software: 

 An application suite consists of multiple applications bundled together. They usually 
have related functions, features and user interfaces, and may be able to interact with each 
other, e.g. open each other's files. Business applications often come in suites, e.g. 
Microsoft Office, OpenOffice.org and iWork, which bundle together a word processor, a 
spreadsheet, etc.; but suites exist for other purposes, e.g. graphics or music. 

 Enterprise software addresses the needs of organization processes and data flow, often in 
a large distributed environment. (Examples include financial systems, customer 
relationship management (CRM) systems and supply chain management software). 
Departmental Software is a sub-type of enterprise software with a focus on smaller 
organizations or groups within a large organization. (Examples include travel expense 
management and IT Helpdesk.) 

http://en.wikipedia.org/wiki/Computer_software
http://en.wikipedia.org/wiki/Enterprise_software
http://en.wikipedia.org/wiki/Accounting_software
http://en.wikipedia.org/wiki/Accounting_software
http://en.wikipedia.org/wiki/Office_suite
http://en.wikipedia.org/wiki/Graphics_software
http://en.wikipedia.org/wiki/Media_player_%28application_software%29
http://en.wikipedia.org/wiki/Document_file_format
http://en.wikipedia.org/wiki/Product_bundling
http://en.wikipedia.org/wiki/System_software
http://en.wikipedia.org/wiki/Middleware
http://en.wikipedia.org/wiki/Computing_platform
http://en.wikipedia.org/wiki/Geographic_information_system
http://en.wikipedia.org/wiki/Microsoft_Windows
http://en.wikipedia.org/wiki/Android_%28operating_system%29
http://en.wikipedia.org/wiki/Educational_software
http://en.wikipedia.org/wiki/Linux_gaming
http://en.wikipedia.org/wiki/Killer_application
http://en.wikipedia.org/wiki/Vertical_application
http://en.wikipedia.org/wiki/Vertical_application
http://en.wikipedia.org/wiki/Niche_product
http://en.wikipedia.org/wiki/Application_suite
http://en.wikipedia.org/wiki/Business_software
http://en.wikipedia.org/wiki/Microsoft_Office
http://en.wikipedia.org/wiki/OpenOffice.org
http://en.wikipedia.org/wiki/IWork
http://en.wikipedia.org/wiki/Enterprise_software
http://en.wikipedia.org/wiki/Supply_chain_management_software
http://en.wikipedia.org/wiki/Expense_management
http://en.wikipedia.org/wiki/Expense_management


 Enterprise infrastructure software provides common capabilities needed to support 
enterprise software systems. (Examples include databases, email servers, and systems for 
managing networks and security.) 

 Information worker software lets users create and manage information, often for 
individual projects within a department, in contrast to enterprise management. Examples 
include time management, resource management, documentation tools, analytical, and 
collaborative. Word processors, spreadsheets, email and blog clients, personal 
information system, and individual media editors may aid in multiple information worker 
tasks. 

 Content access software is used primarily to access content without editing, but may 
include software that allows for content editing. Such software addresses the needs of 
individuals and groups to consume digital entertainment and published digital content. 
(Examples include media players, web browsers, and help browsers.) 

 Educational software is related to content access software, but has the content and/or 
features adapted for use in by educators or students. For example, it may deliver 
evaluations (tests), track progress through material, or include collaborative capabilities. 

 Simulation software simulates physical or abstract systems for either research, training or 
entertainment purposes. 

 Media development software generates print and electronic media for others to consume, 
most often in a commercial or educational setting. This includes graphic-art software, 
desktop publishing software, multimedia development software, HTML editors, digital-
animation editors, digital audio and video composition, and many others.[2] 

 Product engineering software is used in developing hardware and software products. This 
includes computer-aided design (CAD), computer-aided engineering (CAE), computer 
language editing and compiling tools, integrated development environments, and 
application programmer interfaces. 

Applications can also be classified by computing platform such as a particular operating system, 
delivery network such as in cloud computing and Web 2.0 applications, or delivery devices such 
as mobile apps for mobile devices. 

The operating system itself can be considered application software when performing simple 
calculating, measuring, rendering, and word processing tasks not used to control hardware via 
command-line interface or graphical user interface. This does not include application software 
bundled within operating systems such as a software calculator or text editor. 

Word processor 

A word processor is a computer application used for the production (including composition, 
editing, formatting, and possibly printing) of any sort of printable material. 

Word processor may also refer to a type of stand-alone office machine, popular in the 1970s and 
1980s, combining the keyboard text-entry and printing functions of an electric typewriter with a 
dedicated processor (like a computer processor) for the editing of text.[1] Although features and 
design varied between manufacturers and models, with new features added as technology 
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advanced, word processors for several years usually featured a monochrome display and the 
ability to save documents on memory cards or diskettes. Later models introduced innovations 
such as spell-checking programs, increased formatting options, and dot-matrix printing. As the 
more versatile combination of a personal computer and separate printer became commonplace, 
most business-machine companies stopped manufacturing the word processor as a stand-alone 
office machine. As of 2009 there were only two U.S. companies, Classic and AlphaSmart, which 
still made stand-alone word processors.[2] Many older machines, however, remain in use. Since 
2009, Sentinel has offered a machine described as a word processor, but in actuality it is more 
accurately a highly specialised microcomputer, used for accounting and publishing.[3] 

Word processors are descended from early text formatting tools (sometimes called text 
justification tools, from their only real capability). Word processing was one of the earliest 
applications for the personal computer in office productivity. 

Although early word processors used tag-based markup for document formatting, most modern 
word processors take advantage of a graphical user interface providing some form of what-you-
see-is-what-you-get editing. Most are powerful systems consisting of one or more programs that 
can produce any arbitrary combination of images, graphics and text, the latter handled with type-
setting capability. 

Microsoft Word is the most widely used word processing software. Microsoft estimates that over 
500,000,000 people use the Microsoft Office suite,[4] which includes Word. Many other word 
processing applications exist, including WordPerfect (which dominated the market from the mid-
1980s to early-1990s on computers running Microsoft's MS-DOS operating system) and open 
source applications OpenOffice.org Writer, LibreOffice Writer, AbiWord, KWord, and LyX. 
Web-based word processors, such as Office Web Apps or Google Docs, are a relatively new 
category. 

 
 

Spreadsheet 

 

A spreadsheet is an interactive computer application program for organization and analysis of 
information in tabular form. Spreadsheets developed as computerized simulations of paper 
accounting worksheets. The program operates on data represented as cells of an array, organized 
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in rows and columns. Each cell of the array can contain either numeric or text data, or the results 
of formulas that automatically calculate and display a value based on the contents of other cells. 

The user of the spreadsheet can make changes in any stored value and observe the effects on 
calculated values. This makes the spreadsheet useful for "what-if" analysis since many cases can 
be rapidly investigated without tedious manual recalculation. Modern spreadsheet software can 
have multiple interacting sheets, and can display data either as text and numerals, or in graphical 
form. 

In addition to the fundamental operations of arithmetic and mathematical functions, modern 
spreadsheets provide built-in functions for common financial and statistical operations. Such 
calculations as net present value or standard deviation can be applied to tabular data with a pre-
programmed function in a formula. Spreadsheet programs also provide conditional expressions, 
functions to convert between text and numbers, and functions that operate on strings of text. 

Spreadsheets have now replaced paper-based systems throughout the business world. Although 
they were first developed for accounting or bookkeeping tasks, they now are used extensively in 
any context where tabular lists are built, sorted, and shared. 

Visicalc was the first electronic spreadsheet on a microcomputer, and it helped turn the Apple II 
computer into a popular and widely used system. Lotus 1-2-3 was the leading spreadsheet when 
DOS was the dominant operating system. Excel now has the largest market share on the 
Windows and Macintosh platforms.[1][2][3] A spreadsheet program is a standard feature of an 
office productivity suite; since the advent of web apps, office suites now also exist in web app 
form. 

 

Presentation graphics 
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A presentation program (also called a presentation graphics program) is a computer software 

package used to display information, normally in the form of a slide show. It typically includes 

three major functions: an editor that allows text to be inserted and formatted, a method for 

inserting and manipulating graphic images and a slide-show system to display the content. 

The presentation graphics software ran on computer workstations, such as those manufactured by 
Trollman, Genigraphics, Autographix, and Dicomed. It became quite easy to make last-minute 
changes compared to traditional typesetting and pasteup. It was also a lot easier to produce a 
large number of slides in a small amount of time. However, these workstations also required 
skilled operators, and a single workstation represented an investment of $50,000 to $200,000 (in 
1979 dollars). 

In the mid-1980s developments in the world of computers changed the way presentations were 
created. Inexpensive, specialized applications now made it possible for anyone with a PC or 
Macintosh to create professional-looking presentation graphics. 

Originally these programs were used to generate 35 mm slides, to be presented using a slide 
projector. As these programs became more common in the late 1980s several companies set up 
services that would accept the shows on diskette and create slides or print transparencies. In the 
1990s dedicated LCD-based screens that could be placed on the projectors started to replace the 
transparencies, and by the late 1990s they had almost all been replaced by video projectors. 

The first commercial computer software specifically intended for creating WYSIWYG 
presentations was developed at Hewlett Packard in 1979 and called BRUNO and later HP-Draw. 
The first software displaying a presentation on a personal computer screen was VCN 
ExecuVision, developed in 1982. This program allowed users to choose from a library of images 
to accompany the text of their presentation. 

 

Database management system 

 

A database management system (DBMS) is a software package with computer programs that 

controls the creation, maintenance, and use of a database. It allows organizations to conveniently 

develop databases for various applications. A database is an integrated collection of data records, 

files, and other objects. A DBMS allows different user application programs to concurrently 

access the same database. DBMSs may use a variety of database models, such as the relational 

model or object model, to conveniently describe and support applications. It typically supports 

query languages, which are in fact high-level programming languages, dedicated database 

languages that considerably simplify writing database application programs. Database languages 

also simplify the database organization as well as retrieving and presenting information from it. 

A DBMS provides facilities for controlling data access, enforcing data integrity, managing 

http://en.wikipedia.org/wiki/Computer_software
http://en.wikipedia.org/wiki/Slide_show
http://en.wikipedia.org/wiki/Genigraphics
http://en.wikipedia.org/wiki/Dicomed
http://en.wikipedia.org/wiki/Slide_projector
http://en.wikipedia.org/wiki/Slide_projector
http://en.wikipedia.org/wiki/Diskette
http://en.wikipedia.org/wiki/Transparency_%28overhead_projector%29
http://en.wikipedia.org/wiki/Liquid_crystal_display
http://en.wikipedia.org/wiki/Video_projector
http://en.wikipedia.org/wiki/VCN_ExecuVision
http://en.wikipedia.org/wiki/VCN_ExecuVision
http://en.wikipedia.org/wiki/Computer_program
http://en.wikipedia.org/wiki/Database
http://en.wikipedia.org/wiki/Database
http://en.wikipedia.org/wiki/Object_%28computer_science%29
http://en.wikipedia.org/wiki/Database_model
http://en.wikipedia.org/wiki/Relational_model
http://en.wikipedia.org/wiki/Relational_model
http://en.wikipedia.org/wiki/Object_database
http://en.wikipedia.org/wiki/Query_language
http://en.wikipedia.org/wiki/Data_access
http://en.wikipedia.org/wiki/Data_integrity


concurrency control, and recovering the database after failures and restoring it from backup files, 

as well as maintaining database security. 

 

 

Computer virus 

 

A computer virus is a computer program that can replicate itself and spread from one computer 
to another. The term "virus" is also commonly, but erroneously, used to refer to other types of 
malware, including but not limited to adware and spyware programs that do not have a 
reproductive ability. 

Malware includes computer viruses, computer worms, Trojan horses, most rootkits, spyware, 
dishonest adware and other malicious or unwanted software, including true viruses. Viruses are 
sometimes confused with worms and Trojan horses, which are technically different. A worm can 
exploit security vulnerabilities to spread itself automatically to other computers through 
networks, while a Trojan horse is a program that appears harmless but hides malicious functions. 
Worms and Trojan horses, like viruses, may harm a computer system's data or performance. 
Some viruses and other malware have symptoms noticeable to the computer user, but many are 
surreptitious or simply do nothing to call attention to themselves. Some viruses do nothing 
beyond reproducing themselves. 

An example of a virus which is not a malware, but is putatively benevolent, is Fred Cohen's 
theoretical compression virus. However, antivirus professionals do not accept the concept of 
benevolent viruses, as any desired function can be implemented without involving a virus 
(automatic compression, for instance, is available under the Windows operating system at the 
choice of the user). Any virus will by definition make unauthorised changes to a computer, 
which is undesirable even if no damage is done or intended. On page one of Dr Solomon's Virus 
Encyclopaedia, the undesirability of viruses, even those that do nothing but reproduce, is 
thoroughly explained.  

Types of Virus 
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In order to replicate itself, a virus must be permitted to execute code and write to memory. For 
this reason, many viruses attach themselves to executable files that may be part of legitimate 
programs. If a user attempts to launch an infected program, the virus' code may be executed 
simultaneously. Viruses can be divided into two types based on their behavior when they are 
executed. Nonresident viruses immediately search for other hosts that can be infected, infect 
those targets, and finally transfer control to the application program they infected. Resident 
viruses do not search for hosts when they are started. Instead, a resident virus loads itself into 
memory on execution and transfers control to the host program. The virus stays active in the 
background and infects new hosts when those files are accessed by other programs or the 
operating system itself. 

Nonresident viruses 

Nonresident viruses can be thought of as consisting of a finder module and a replication module. 
The finder module is responsible for finding new files to infect. For each new executable file the 
finder module encounters, it calls the replication module to infect that file. 

Resident viruses 

Resident viruses contain a replication module that is similar to the one that is employed by 
nonresident viruses. This module, however, is not called by a finder module. The virus loads the 
replication module into memory when it is executed instead and ensures that this module is 
executed each time the operating system is called to perform a certain operation. The replication 
module can be called, for example, each time the operating system executes a file. In this case 
the virus infects every suitable program that is executed on the computer. 

Resident viruses are sometimes subdivided into a category of fast infectors and a category of 
slow infectors. Fast infectors are designed to infect as many files as possible. A fast infector, for 
instance, can infect every potential host file that is accessed. This poses a special problem when 
using anti-virus software, since a virus scanner will access every potential host file on a 
computer when it performs a system-wide scan. If the virus scanner fails to notice that such a 
virus is present in memory the virus can "piggy-back" on the virus scanner and in this way infect 
all files that are scanned. Fast infectors rely on their fast infection rate to spread. The 
disadvantage of this method is that infecting many files may make detection more likely, because 
the virus may slow down a computer or perform many suspicious actions that can be noticed by 
anti-virus software. Slow infectors, on the other hand, are designed to infect hosts infrequently. 
Some slow infectors, for instance, only infect files when they are copied. Slow infectors are 
designed to avoid detection by limiting their actions: they are less likely to slow down a 
computer noticeably and will, at most, infrequently trigger anti-virus software that detects 
suspicious behavior by programs. The slow infector approach, however, does not seem very 
successful. 

 



How to remove malware such as a virus, spyware, or rogue security 

software 
 

 

Removing a computer virus or spyware can be difficult without the help of malicious software 

removal tools. Some computer viruses and other unwanted software reinstall themselves after the 

viruses and spyware are detected and removed. Fortunately, by updating the computer and by 

using malicious software removal tools, you can help permanently remove unwanted software.  

 

For more information about how to remove a computer virus and spyware, see the following 

article in the Microsoft Knowledge Base:  

2671662 - Microsoft resources and guidance for removal of malware and viruses 

Note If you cannot access the Internet on your computer, use another computer to help you 

follow the steps in the “How to reset your Internet Explorer proxy settings” section on the 

computer that may be infected.  

 

To remove a computer virus and other malicious software, follow these steps in order.  

 

Install the latest updates from Microsoft Update 

 

 

Note A computer virus may prevent you from accessing the Microsoft Update website to install 

the latest updates. We recommend that you set the Automatic Updates service to run 

automatically so that a computer is not missing any important updates. For more information, see 

the following article in the Microsoft Knowledge Base:  

306525 - How to configure and use Automatic Updates in Windows 

Windows Vista and Windows 7 

1. Click Start, and then type Windows Update in the search box. 
2. In the results area, click Windows Update. 
3. Click Check for Updates. 
4. Follow the instructions to download and install the latest Windows Updates. 

Windows XP 

1. Click Start, and then click Run. 
2. Type sysdm.cpl, and then press Enter. 
3. Click the Automatic Updates tab, and then click the Automatic (recommended) option. 
4. Click OK. 
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Use the free Microsoft Safety Scanner 

 

 

Microsoft offers a free online tool that scans and helps remove potential threats from your 

computer. To perform the scan, go to the Microsoft Safety Scanner website.  

 

Use the Windows Malicious Software Removal Tool 

 

 

For more information about the Microsoft Malicious Software Removal Tool, see the following 

article in the Microsoft Knowledge Base:  

890830 - The Microsoft Windows Malicious Software Removal Tool helps remove specific, 

prevalent malicious software from computers that are running Windows 7, Windows Vista, 

Windows Server 2003, Windows Server 2008, or Windows XP 

 

 

Manually remove the rogue security software 

 

 

If the rogue security software can’t be detected or removed by using Microsoft Safety Scanner or 

the Windows Malicious Software Removal Tool, try the following steps:  

1. Note the name of the rogue security software. For this example, we'll call it XP Security 
Agent 2010. 

2. Restart your computer. 
3. When you see the computer's manufacturer's logo, repeatedly press the F8 key. 
4. When you are prompted, use the arrow keys to highlight Safe Mode with Networking, 

and then press Enter. 
5. Click Start and check whether the rogue security software appears on the Start menu. If 

it's not listed there, click All Programs and scroll to find the rogue security software's 
name.  

6. Right-click the name of the rogue security software program, and then click Properties. 
7. Click the Shortcut tab. 
8. In the Properties dialog box, check the path of the rogue security software program that is 

listed in Target. For example, C:\Program Files\XP Security Agent 2010.  
 
Note The folder name frequently is a random number. 

9. Click Open File Location. 
10. In the Program Files window, click Program Files in the address bar. 
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11. Scroll until you find the rogue security software program folder. For example, XP 
Security Agent 2010. 

12. Right-click the folder, and then click Delete. 
13. Restart your computer. 
14. Go to the Microsoft Safety Scanner website. 
15. Follow the steps to run the scan and to help remove the rogue security software. 

If you suspect that your computer is infected with rogue security software that was not detected 

by using Microsoft security solutions, you can submit samples by using the Microsoft Malware 

Protection Center submission form.  

 

For more information about rogue security software, go to the Watch out for fake virus alerts 

website.  

 

Install and run Microsoft Security Essentials 

 

 

Microsoft offers a free malicious removal program called Microsoft Security Essentials that 

helps protect your computer from becoming infected. To install Microsoft Security Essentials, 

follow these steps:  

1. Go to the Microsoft Security Essentials website. 
2. Click Free Download. 
3. Click Run, and then follow the instructions to install Microsoft Security Essentials. 
4. After installation, restart your computer. 
5. Click Start, click All Programs, and then click Microsoft Security Essentials. 
6. On the Home tab, select the Full scan option, and then click Scan now. 

 

 

Install Windows Defender Offline 

 

 

Windows Defender Offline is a malware tool that helps remove difficult to eliminate viruses that 

start before Windows starts. To use Windows Defender Offline, follow these steps:  

1. On an uninfected computer, go to the What is Windows Defender Offline website. 
2. Click Download the 32 bit version or Download the 64 bit version, depending on which 

operating system that you are running. If you're unsure of which operating system that 
you are running, go to the Is my PC running the 32-bit or 64-bit version of Windows 
website. 

3. When you are prompted, click Save As, and then save the file to a DVD, CD, or USB 
flash drive. 
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4. On the infected computer, insert the DVD, CD, or USB flash drive, and then restart the 
computer. 

5. When you are prompted, press a key to select an option to use to start your computer, 
such as F12, F5, or F8, depending on the kind of computer that you are using. 

6. Use the arrow key to scroll to the drive where you installed Windows Defender Offline 
file. Windows Defender Offline starts and immediately scans for malware. 

For more information about how to remove a computer virus, go to the How do I remove a 

computer virus website.  

 

How to protect your computer against malware 

 

 

There are actions that you can take to help protect your computer against malware.  

 

Turn on the firewall 

 For information about how to turn on your firewall in Windows 7, go to the Turn 
Windows 7 Firewall on or off website. 

 For information about how to turn on your firewall in Windows Vista, go to the Turn 
Windows Vista Firewall on or off website. 

 For information about how to turn on your firewall in Windows XP, see the following 
article in the Microsoft Knowledge Base:  

283673 - How can I turn on or turn off the firewall in Windows XP Service Pack 2 or 

later versions? 

 

 

Keep your computer up to date 

 

 

For more information about how to set Automatic Updates in Windows, see the following article 

in the Microsoft Knowledge Base:  

306525 - How to configure and use Automatic Updates in Windows 

 

 

Install Microsoft Security Essentials and keep it up to date 

 

 

For more information about how to install and use Microsoft Security Essentials, go to the 

Microsoft Security Essentials website.  
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Don’t be tricked into downloading malware 

 

 

Here are some tips that can help protect you from downloading software that you don't want:  

 Only download programs from websites that you trust. If you're not sure whether to trust 
a program that you want to download, enter the name of the program into your favorite 
search engine to see whether anyone else has reported that it contains spyware. 

 Read all security warnings, license agreements, and privacy statements that are associated 
with any software that you download. 

 Never click "Agree" or "OK" to close a window that you suspect might be spyware. 
Instead, click the red "x" in the corner of the window or press Alt + F4 on your keyboard 
to close a window. 

 Be wary of popular "free" music and movie file-sharing programs, and make sure that 
you understand all the software packaged with those programs. 

 Use a standard user account instead of an administrator account. For more information, 
go to the Why use a standard account instead of an administrator account website. 

For more information about how to protect a computer against viruses, go to the How to boost 

your malware defense and protect your PC website.  

 

How to reset your Internet Explorer proxy settings 

 

 

Malicious software might change Internet Explorer proxy settings, and these changes can prevent 

you from accessing Windows Update or any Microsoft Security sites.  

 

To have us change your Internet Explorer proxy settings for you, follow these steps:  

1. On an uninfected computer, see the following article in the Microsoft Knowledge base:  

2289942 - How to reset your Internet Explorer proxy settings 

2. Go to the Fix it for me section. 
3. Click the Fix it button. Save the file to a flash drive or a CD when you are prompted. 
4. Insert the flash drive or CD in the infected computer. 
5. Start Windows, click Start, and then click Run. 
6. Click Browse. 
7. Select the location of the flash drive or CD. Double-click the file that you saved, and then 

click Open. 

To change your Internet Explorer proxy settings yourself, follow these steps:  

http://windows.microsoft.com/en-US/windows7/Why-use-a-standard-user-account-instead-of-an-administrator-account
http://www.microsoft.com/security/pc-security/protect-pc.aspx
http://www.microsoft.com/security/pc-security/protect-pc.aspx
http://support.microsoft.com/kb/2289942


1. Click Start, and then click Run. 
2. In the Run box, copy and paste the following:  

reg add "HKCU\Software\Microsoft\Windows\CurrentVersion\Internet Settings" /v 

ProxyEnable /t REG_DWORD /d 0 /f 

3. Click OK. 
4. Click Start, and then click Run. 
5. In the Run box, copy and paste the following:  

reg delete "HKCU\Software\Microsoft\Windows\CurrentVersion\Internet Settings" /v 

ProxyServer /f 

6. Click OK. 

 
 
How to obtain computer virus and security-related support 
 
 
For United States and Canada 
 
 
Help protect your computer from viruses and malware:  
Virus Solution and Security Center 
 
Get help with installing updates:  
Support for Microsoft Update 
 
Security solutions for IT Professionals:  
TechNet Security Troubleshooting and Support 
 
Support by country:  
International Support 

http://go.microsoft.com/fwlink/?LinkId=242148
http://go.microsoft.com/fwlink/?LinkId=242149
http://technet.microsoft.com/en-us/security/bb980617.aspx
http://support.microsoft.com/common/international.aspx
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