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Humans have dealt with numbers for practically all of their recorded history, and 
with this came the need to do calculations with numbers, Arithmetic, and the 
need to make decisions based on numerical values, Logic. Throughout most of 
history, humans did all this using their brains, and were thus the first 
Computers. Despite the wondrous capabilities of the human brain, humans are 
very slow at work and are notoriously error prone. This fact becomes a serious 
limitation as the size and complexity of calculations increases, and humans 
devised methods like the Abacus and the slide rule to overcome this. 
 
A Computer can be roughly defined using the IPO model: one that accepts an 
input, processes it, and produces a result as an output. A digital computer, is 
one such computer that works using the digital level which consists of two 
states: on / off or 1 / 0 or open / closed. Present Computers use Transistors in 
highly integrated packages as bi-state devices to store either of these two 
conditions. 
 
According to how Computers were developed, they can be roughly broken down 
into five generations: 

• The first generation, which includes the mechanical computers, which died 
out around 1940 

• The second includes computers built using vacuum tubes, and covers a 
time period 1940 - 55 

• The third is the computers that worked on transistors, typically 1955 - 65 
• The fourth features the use of Integrated Circuits with medium scale 

integration, covering roughly 1965 - 1990 
• The fifth generation includes the Very Large and Ultra Large scales of 

integration (VLSI / ULSI), and the use of Massively Parallel Processing 
 
The first generation of Computers 
 
The Abacus was perhaps the first computational aid, and was used in some of 
the leading civilizations like Rome, Medieval England, China and Japan from 
around the 6th Century BC. It was a simple tablet or frame, on which beads were 
moved on parallel wires or grooves. Well established methods allowed users to 
easily and quickly perform mathematical operations like addition. 
 
A German by the name of Wilhelm Schikard had  invented a machine with 11 
complete and 6 incomplete sprocketed  (geared) wheels that could add, and also 
help with multiplication and division. 
 
Then, in 1642, the French Mathematician Blaise Pascal (1623 - 1662) invented 
the world's first mechanical calculator. Pascal's father was a Tax official, and the 



calculator was meant to make his work quicker and accurate. The calculator, 
which Pascal invented at the age of 18, had a number of metal gear wheels on 
which the numbers to be added or subtracted were dialled in, and through a 
network of gears operated by rotating  a shaft, displayed the answer. 
 
The next notable mechanical calculator was made by the German philosopher 
and mathematician  Baron Gottfried Wilhelm von Leibniz (1646 - 1716) in 1672. 
Unlike Pascal's this one could multiply and divide, and extract square roots as 
well. 
 
British mathematician Charles Babbage (1792 - 1871) designed two mechanical 
computers, the Difference Engine (1820s), and the Analytical Engine (around 
1833). Both of these were mechanical,  using sets of gears meshing together, 
and the Difference Engine was only capable of addition and subtraction, while 
the Analytical Engine could also perform multiplication and division. 
 
What's so special about the Analytical Engine however, is the fact that it was 
general purpose and programmable. It was a direct forerunner to modern 
computers, featuring four components: 

• The mill (computation unit), 
• The store (memory, where instructions and data were held), 
• The input section, a punched card reader, and 
• The Output, where results were either printed or punched out. 

 
The Analytical Engine was capable of carrying out instructions read from 
punched cards. Fetching two numbers from the mill, adding them together and 
sending the result back to the mill, or test a number and conditionally branch if 
it was positive or negative etc. were some of the things it could do. 
It also gave birth to programming: it was programmed in a simple form of 
assembly language, and the first programmer, Ada Augusta Lovelace, was hired 
to program it. 
 
Some sources suggest that the two were only designed, but not built completely 
owing to the lack of technology in producing the fine gears needed, and the lack 
of funding, but nevertheless, because of his ingenious designs, Charles Babbage 
is considered the father (or GRAND-father!) of computing. 
 
The next major milestone was in the 1930's when the German Engineer Konrad 
Zuse (1910 - 1995) built a series of automatic calculators, designed to overcome 
the limitations of the slide rule, and help with very long calculations. The first 3, 
the Z1, Z2 and the Z3 were all mechanical or electro-mechanical and used relays 
and the yes / no principles for the first time. Thus, the Z1, built in 1936 was the 
first digital computer. The Z2 was built in 1939 and was electro-mechanical, and 
the Z3 built in December of 1945 was the first electronic, programmable 
computer, but sadly, all three were destroyed in the War. The Z4 was smuggled 
out of Germany to Zurich where it was completed, and featured a 1024 word 
mechanical memory and several punched card readers.  
 
Further, Zuse was also involved in floating-point calculations and high capacity 
memory modules, and also formed the world's first algorithmic programming 
language called "Plankalkul"  in 1946, which he later used to program a 
computer to play chess. 



 
In 1939, Professor John Atanasoff of Iowa State University, and his graduate 
student Clifford Barry designed a computer (The Atanasoff-Barry Computer or 
ABC) to work using the binary system, and with parallel processing, but as 
Atanasoff was recruited to the Naval Ordnance Laboratory, it was apparently not 
fully developed, with just a prototype that used 300 vacuum tubes and a mile of 
wires, and could perform an operation in about 15 seconds. 
 
Another person, by the name of George Stibbitz of Bell Labs, is also said to have 
built a computer,  relatively primitive but functional. It was demonstrated at a 
conference in 1940, to an audience that included Prof. John Mauchley, who later 
developed the ENIAC. 
 
In 1944, Howard Aiken and Grace Hopper developed the Mark I in Harvard, and 
it was used by the Navy for gunnery and ballistic calculations, and was capable 
of logarithmic and trigonometric calculations in addition to the four basic 
operations. Later, the Mark II was also developed, but with it's relay circuits, it 
was one of the last mechanical computers, for the Electronic era had begun, and 
with it, the second generation of computers appeared. 
 
The second generation of Computers 
 
One of the first computers of the second generation was the Colossus, which was 
designed by the British Mathematician Alan Turing, and was used by British 
Intelligence to decode German messages during the World War, but was 
classified as a military secret for 30 years, and so didn't really contribute to the 
development of computers. 
 
In 1943, John Mauchley was approved a project grant that enabled him and his 
graduate student J. Presper Eckert Jr. to start work on a computer that the 
military could use to calculate range tables for it's artillery, etc. The machine, 
called the Electronic Numeric Integrator and Calculator (ENIAC), was finished in 
1946, and was the first general-purpose all electronic programmable digital 
Computer. 
 
ENIAC was a humongous machine, with 18,000 vacuum tubes and 1,500 relays, 
weighing 30 tons and consuming 140 kilowatts of power. It was programmed by 
setting 6,000 multi-position switches and connecting many sockets with jumper 
cables, and for many years, many other computers would also follow it's 
example, in dimensions and functionality as well as methods of use. 
 
Some of the other computers that followed in the ENIAC's path included, the 
Electric Delay Storage Automatic Computer, EDSAC built in 1949 in Cambridge 
University, UK by Maurice Wikes, the JOHNIAC at the Rand Corporation, the 
ILLIAC at the University of Illinois, the MANIAC at the Los Alamos  Laboratory 
and the WEIZAC at the Weizmann Institute, Israel. Later Mauchley and Eckert 
started work on ENIAC's successor, the Electronic Discrete Variable Automatic 
Computer (EDVAC), but the project was halted when the two left to form a 
Company. 
 
John von Neumann (1903 - 57) was a Hungarian-American mathematician who 
was involved in the ENIAC project, and later at the Institute of Advanced 



Studies, he built his own version of the EDVAC, called the IAS machine. He later 
designed the EDSAC, the first stored-program computer, following an 
architecture which later was called the "von Neumann Machine". 
 
The von Neumann machine had five basic parts: the memory, the arithmetic-
logic unit, the program control unit and the input and output, and even present 
day computers are largely based on this design. In addition, he departed from 
the ENIAC type computers which used serial decimal arithmetic, and opted for 
parallel binary arithmetic, and also introduced the concept of having programs 
stored in memory in digital format instead of re-wiring the whole computer. 
 
In 1951 researchers at the Massachusetts Institute of Technology (MIT) built a 
computer called the Whirlwind I, which departed from the ENIAC type computers 
with long words (i.e-  IAS machine had 40-bit words), and heavy number-
crunching, and instead used 16-bit words and was designed  for real time 
control, and was used as an aircraft trainer and simulator. 
 
John Mauchley and J. Presper Eckert Jr., the creators of ENIAC built the 
Universal Automatic Computer (UNIVAC) in 1951. It was a stored program 
computer, and 48 units were sold in all. It’s considered to be the first 
commercial computer, and became a household name when it predicted Dwight 
D. Eisenhower's victory in the American Presidential Election in 1952. 
 
It was at this time, that IBM entered the computer arena, with the introduction 
of the 701 in 1953, followed by the 704 in 1956 and the 709, which was the last 
vacuum tube computer, in 1958. IBM 650, introduced in 1954, was the first 
mass produced computer, selling 450 in one year. 
 
Magnetic tape reader-writers and punched cards as data storage were still in 
use, and most computer systems came with character printers and / or fast line 
printers. Assembly language was the most widely used for programming, and 
Plankalkul was another notable achievement, and the successful IBM 701 later 
led to the development of FORTRAN (Formula Translator). 
 
With the 701, 704 and 709, IBM came to dominate scientific computing within a 
decade, but the vacuum tube was dying, and the generation of the transistor 
had already begun, leading to the third generation of computers. 
 
 
The third generation of Computers 
 
The transistor was invented in 1948 in Bell Labs by John Bardeen, Walter 
Bratain, and William Shockley and truly revolutionized computing. It made the 
vacuum tubes obsolete and could function as a very fast switch, and an 
amplifier, and function with a very small current, generating very little heat. 
 
The Transistorised Experimental Computer 0, TX-0, built in MIT's Lincoln Lab  
was the first computer to use the transistor, and was very much like the 
Whirlwind I. 
 
Kenneth Olsen was an engineer at the Lincoln Lab, and in 1957 he formed a 
company, Digital Equipment Corporation (DEC) to manufacture a commercial 



computer like the TX-0, but lacked the capital. In 1961, however he succeeded, 
and the result was the PDP-1 (Programmed Data Processor). It was an 18-bit 
word computer with a cycle time of 5 microseconds and had half the 
performance of the IBM 7090, then the fastest computer in the world. However, 
whereas the 7090 cost millions of Dollars, the PDP-1 cost only 120,000$, and 
sold dozens. 
 
The PDP-1 had a 512 by 512 point screen, and one computer that as given to 
MIT was programmed by the students with Space-War, the world's first video 
game. 
 
IBM's first transistor computer was the 7090, a transistorized version of the 709, 
and it was followed by the 7094 which had a 2 microsecond cycle time, and 32K 
of 36-bit core memory. Both computers were similar to the ENIAC, and 
dominated scientific computing for years. 
 
Around the same time, IBM introduced the 1400 Series, the first of which was 
the 1401 in 1961. This one was not good for scientific computing, but was ideal 
for business record keeping, and could read and write magnetic tape, read and 
punch cards and print output almost as fast as the 7094, but cost only 
150,000$, and eventually sold 12,000 units. 
 
Parallel Computing was born in 1964, when a start-up company named CDC 
introduced the 6600. The 6600 was even faster than the IBM 7094, because 
inside it's CPU were several functional units each for addition, multiplication, 
etc., and all of them could run in parallel. With proper programming, it's said to 
be capable of executing 10 instructions at once. It also featured several co-
processors, each handling smaller jobs like job management or input/output, so 
the CPU could focus on the arithmetic tasks. Seymour Cray who later formed 
Cray Supercomputers was involved in the design of both the 6600, and it's 
successor, the 7600. 
 
During this period computer designers were focussing on either the speed (like 
IBM and CDC) or on cost (like DEC), until Burroughs developed the B5000, 
specifically designed to be programmed in Algol-60, and included features in 
hardware to ease the compiler's task. 
 
Fortran (1957) and the Common Business Oriented Language (Cobol, 1959) 
were also developed during this period. Fortran was one of the most successful 
languages ever, and both these made the task of programming, and the task of 
understanding programs, easier. 
 
Integrated circuits were developed simultaneously and independently by Jack 
Kilby of Texas Instruments and Robert Noyce of Fairchild Semiconductor in the 
late 1960s, and as it became possible to squeeze many elements into a small 
silicon chip, the need for individual transistors, and with it the third generation of 
computers, died. 
 
 



The fourth generation of Computers 
 
Built in 1965, DEC's PDP-8 was one of the first successful computers built using 
ICs. With an initial price of 20,000$ reduced to 3,000$ five years later, it 
became the first commercially successful minicomputer, selling over 50,000, and 
was popular due to it's reasonable cost and speed and small size. A 12-bit 
computer, it featured a single bus called the "omnibus", and was a major 
departure from the von Neumann architecture, but was a simple design 
physically, logically, and electronically. 
 
The IBM System/360 was a family of compatible computers that was delivered 
to customers by 1965. Some of the first models used transistors, but later 
moved on to ICs. 
 
It was designed for both scientific and commercial computing, and was a family 
of about 6 models with increasing power and speed and featured the same 
assembly language. The bigger models could run software for any smaller model 
without any problem, but when smaller models tried running software for larger 
models, the program sometime not fitting in memory was a problem.  
A rough comparison across the family is shown below. 
 

 System/360-30 40 50 65 
Relative performance 1 3.5 10 21 
Cycle time (nanosecond) 1000 625 500 250 
Maximum memory (Kbyte) 64 256 256 512 

 
 
The System/360 introduced the concept of multiprogramming, where several 
programs could be in memory at once, and where they could share the 
resources. It was also the first machine to be able to emulate another: the 
smaller computers could emulate the 1401, and the larger ones, the 7094. The 
360, and the later Series following it, the 370 series, the 4300 series and the 
3080 and 3090 series all were similar and could address a memory space of 16 
megabytes. Unfortunately, later the 16 Mb address space proved to be a serious 
limitation and IBM abandoned the architecture. 
 
DEC introduced the PDP-11 as a 16-bit successor to the PDP-8 and this was a 
major step forward in minicomputers. It was a little brother to the 360 just as 
the PDP-1 was to the 7094, and was word-oriented and came in a range 
spanning a wide price/performance ratio. 
 
The introduction of Unix was another milestone in the 4th generation. Unix was 
a multi-user, multi-tasking operating system developed by Kenneth Thompson 
and Dennis Ritchie of AT&T Bell Labs in 1969, and revolutionized the computer 
world, eventually leading to some other modern OS's like Linux, Minix, Solaris 
etc. The development of Unix gave the world another gift: the programming 
language C. Unix was meant to be non-machine-specific, and C was developed 
to write it in, and by porting C compilers, C code could be run on many 
computer systems; it was just a matter of re-compiling. Unix also gave birth to 
the concept of "virtual memory", where the computer can take unused data off 
the memory in "memory pages" and store them on local secondary storage (i.e 
hard disk) until it's needed again, and thereby gave access to all the possible 



addressable memory, even if there's much less physical (real) memory available. 
 
Intel was founded in 1968 by Robert Noyce, and initially was producing memory 
chips. Later at the request of a calculator manufacturer who wanted a single chip 
CPU and a terminal manufacturer who wanted a single chip controller, Intel 
made the 4000 in 1971 and the 8008 in 1972, respectively. 
 
These two were the world's first single chip CPUs, with the 4004 having 2300 
transistors and the 8008, the first 8-bit CPU having 4500 transistors. In addition, 
Intel also developed the 8080 which was the first general purpose CPU in 1974, 
the 8086 the first 16-bit CPU in 1978, and the 8088 which was used in the 
original IBM PC in 1980. 
 
Later, Intel offered the 80186 and 80188, which were the basic 8088 with better 
I/O support in 1982, and the 80286 (286) which could address 16 Mb of memory 
also in 1982, the 80386 (386) the first 32-bit CPU in 1985, and a cheaper 
version of it called the 386SX with the 286's bus in 1988, and the 80486 as a 
faster version of the 386 in 1989, and these were among the most popular CPUs 
for the Personal Computers. 
 
The 80286 and later CPUs had two modes: Real and protected. 
In real mode it basically emulated the 8088 and allowed programs full access to 
memory and hardware, whereas in protected mode, special memory 
management units on the CPU supported multi-tasking operating systems like 
Unix and Windows. 
 
Motorola was another CPU manufacturer developing new CPUs during this 
period. Shortly after Intel’s 8080, they introduced the 6800, an 8-bit processor, 
followed by the 6809, a compatible product that enabled 16-bit arithmetic. 
 
Then, in 1979 Motorola unveiled the 68000, sacrificing backward compatibility 
with the 6800/6809 in favour of a clean new design that would be attractive to 
engineers, and used 32-bit registers with a 16-bit data bus, and so was a hybrid 
between 16 and 32-bit architecture. 
 
The 68010 of 1983 was similar with a 16 Mb address space and supporting 
virtual memory (and therefore was used to run Unix computers), the 68012 was 
the same, but had an address space of 2 Gb. The 68020 of 1984, was the first 
32-bit CPU, the 68030 (1987) featured a memory management unit on chip and 
the 68040 (1989) was a faster version of the 68030, and all featured 32-bit bus 
and registers and a 4G address space. 
 
Based on a 1981 proprietary bus interface called the Shugart Associates System 
Interface (SASI), the Small Computer Systems Interface (SCSI) was developed 
in 1986, and this in a way made the use of hardware devices easy, especially for 
personal computer users. 
 
The personal computer, is considered to have had  3 ancestors: the Altair 8800 
(Intel 8080, 256 bytes RAM, programmed using a switch panel, cost: 439$) by 
Micro Instrumentation Telementry Systems (MITS) , New Mexico in 1975, The 
Apple I (Motorola 6502) created by Steve Wozniac and Stephen Jobs (who later 
created Apple Computer Corp.) in a garage in March, 1976, and the IBM PC of 



1981. Out of these, it was the IBM PC and the Apple computer that really held 
on to the market.  
 
The secret to the success of the IBM PC was the fact that the computer’s 
architecture was open, enabling other computer manufacturers to make similar 
machines or clones, and the design soon became an industry standard. 
 
The Apple I's success led to the Apple II in 1977, and it was the first usable, and 
affordable personal computer, with 16 Kbytes ROM, 4 Kbytes RAM, keyboard and 
colour graphics at a cost of 1300$. 
 
Apple's successors used a coloured Graphical User Interface (GUI) which 
combined icons (pictures representing files or programs), and windows (boxes 
containing an open file or program) that made using the computer a lot easier. 
The GUI was inspired by some earlier work at the Xerox Corporation, and was 
later adopted by the IBM clones with operating systems and shells like 
Microsoft’s Windows 1, 2 and 3 and later. 
Some of the other computers that created interest among single users were: 

• Micral, France 1973 based on Intel 8008 
• Scelbi 8-H, 1973 sold as a kit, 565$, I Kbyte RAM 
• KIM-1, MOS Technology Inc., based on Motorola 6502 
• Commodore PET, Motorola 6502 
• TRS-80, Tandy/Radio Shack, based on Z80 

 
Ease of use, low cost due to mass production and rivalry among competitors, 
widely available software etc. contributed to increasing the popularity of the 
personal computers, and turned the PC market in to an extremely important part 
of computing. 
 
The fifth generation of computers 
 
The fifth generation of computers are based on the Very large scale and Ultra 
large scale Integration of components within a CPU and the use of Massively 
Parallel Processing techniques to achieve very high speeds. 
 
With the increasing popularity of the IBM PC, Intel Corporation, which supplied 
the 8088, the CPU that powered the original IBM PC, became an overnight giant 
in the computer industry. Using VLSI and ULSI technologies, they introduced 
some new CPUs for PCs during this period, including: 

• the 486DX in 1990, with built-in math co-processor 
• the Pentium in 1993 boasting capability of handling speech, sound, and 

photographic images 
• the Pentium with MMX (multi media extensions) slightly later, with extra 

floating-point instructions meant to speed up multimedia and game 
performance 

• the Pentium Pro (1995) designed to power 32-bit servers and high-end 
workstations. It featured an extra cache to speed up execution and had 
5.5 million transistors 

• the Pentium II (1997) a 7.5 million transistor CPU designed for 
multimedia applications 

• the Pentium II Xeon (1998) designed for high-end workstations and 
servers 

• the Pentium II Celeron (1999) a budget CPU 
• the Pentium III (1999) with 70 new instructions and SIMD parallel 



processing capabilities 
• the Pentium III Xeon (1999) designed for multi-processor configurations 
• the Pentium IV (2000) with 42 million transistors, 0.18 micron circuit 

lines, and clock speeds of up to 2.2 Giga Hertz 
• the Xeon (2001) designed for high-end workstations, and multi-processor 

configurations 
• the Itanium (2001) the first in a family of 64-bit CPUs with Explicitly 

Parallel Instruction Computing (EPIC) design, for high performance 
computer systems. 

 
Rival CPU manufacturer Automated Micro Devices (AMD) produced the first 1-
Giga Hertz CPU, the Athlon in early 2000. IBM continues to produce CPUs for the 
PC market with it's Cyrix range. 
 
Sun Microsystems developed SPARC (Scalable Processor ARChitecture) as an 
architecture for CPUs. They include 32-bit CPUs like the microSPARC and the 
TurboSPARC, and the new 64-bit CPUs like the SPARC64 and the UltraSPARC, 
and SPARC forms the basis of defining the architecture for RISC (Reduced 
Instruction Set Computing) processors. The SPARC range of CPUs have been 
used in a wide variety of platforms from workstations (Like Sun’s SPARCstation) 
to servers to even supercomputers. In contrasting style, the Intel CPUs (and the 
compatible products from AMD, Cyrix and Weitek) which powered the IBM 
compatibles, and the Motorola CPUs which have powered the Apple computers 
(Macintosh, PowerMac, G4, etc) have all used CISC or Complex Instruction Set 
Computing technology. 
 
Currently the fastest computer in the world is the IBM RS/6000 SP the “ASCI 
White” (Accelerated Strategic Computing Initiative) which performs 12.3 Tera 
FLOPS (12.3 *10E12 Floating point operations per second). It contains 8000 
small processors connected by 8192 microprocessors, 6 Tera bytes of memory, 
and 160 Tera bytes of storage space, and weighs 106 Tons. 
 
Parallel processing capabilities have helped supercomputers to reach very high 
performance levels. In 1996 the 256 CPU IBM Deep Blue, capable of processing 
50 billion chess moves every three minutes, defeated the reigning world chess 
champion Gary Kasparov in two games in a six game match. 
 
Parallel processing technologies like Massively Parallel Processing (MPP), where 
more than 1000 instructions are executed simultaneously, Symmetric Multi-
Processing (SMP), where many CPUs share the same data and perform 
calculations on it, and clustering, where multiple servers are connected together, 
run most of the supercomputers. 
 
Although it's not developed yet, the next step for computers would most likely 
be Quantum Computing. It was first theorized in 1981 by Paul Benioff, and it is 
where computers might not be digital anymore. Although the technology for 
quantum computers in not yet quite here, Benioff  theorized about creating a 
quantum Turing Machine. In such a computer information would be encoded in 
"quantum bits" or qbits, and each qbit would be able to hold a value, 1, 0 or a 
superposition that's simultaneously both 0 and 1, or somewhere between, and 
allows quantum parallelism, where each qbit holds multiple simultaneous values, 
and calculations performed on each and every value, and it could work on a 
million calculations at once. This might even produce 30-bit quantum computers 
that can run at 10 Tera FLOPS, the speed of the current fastest computer. 



 
In August 2000, researchers at the IBM Almaden Research Centre claimed to 
have made the most advanced quantum computer, with 5-qbits, and it was used 
to solve in one step, where in a normal computer many steps would be taken, a 
problem in order-finding, with implications in Cryptography. 
 
It is speculated that quantum computers would give us new algorithms for 
encoding and decoding data, and search through humongous data bases. 
 
Other significant events too took place during this time. In the Software arena, 
Microsoft emerged as the leading software producer, and it’s hallmark was the 
Windows Operating System for IBM PCs. The first versions of Windows were just 
add-on shells for the DOS operating system, but starting with Windows 95 in 
August 1995, Windows came out as a 32-bit GUI operating system. It was 
followed by Windows NT 4, a completely re-written 32-bit kernel with extra 
security features meant for secure networking, Windows 98 an improvement 
over Windows 95 for the home computer segment, Windows Millennium Edition 
(ME) in 2000 an improved Windows 98, and Windows 2000 a networking 
operating system built on Windows NT. 
 
In addition, new programming methods like Object Oriented Programming have 
now taken root, along with OOP programming languages like C++, Visual C++, 
Java and SmallTalk. Rapid application development tools like Visual Basic have 
made the task of creating Windows programs very easy. 
 
New hardware devices appeared, along with new interfaces. USB or Universal 
Serial Bus, FireWire (an improved parallel port) and “Plug and Play” (where the 
OS and the BIOS configure and setup the hardware automatically), and revisions 
to SCSI (SCSI-3, or Ultra SCSI, came in 1995), made computing a lot more 
easier. CD-ROM drives have given way to CD writers and re-writers, and now to 
DVD drives, where each DVD can hold up to 18 Giga bytes (18 * 10E9) of data. 
Video capture devices, TV tuners etc. have become very common, and digital 
cameras and video cameras are also popular. The Internet can also be said to 
have revolutionized computing and human life style. With new superior 
communications technologies like ISDN, GSM, GPRS, and the power of computer 
networking, it is quite safe to say that computer technology affects the whole 
world. 
 
 
Conclusion 
 
In 1947, Howard Aiken, who built the Mark I, had said, "Only six electronic 
digital computers would be required to satisfy the computing needs of the entire 
United States", not realising how fast things would change, or how far they 
would go. Even when Babbage built the Difference and Analytical engines, he 
couldn’t possibly have imagined how they would affect the world. From the 
humble beginnings computers have come a long way; gears, relays, vacuum 
tubes, transistors, IC s, and now even atoms helping us in our never ending 
quest for information, and our need for speed. 


