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Nowadays computers are used in many applications and in many different areas. But the appearance of computers reflects the need to solve some mathematical problems. The working speed and storage capacity of such machines will be used extensively by applications that manage large amounts of information.

All machines, tools and devices designed for the automation of mathematical operations (calculators) can be considered as precursors of computers.

1.1. Abacus – the earliest calculator

Undoubtedly the first tool used for this purpose is the abacus. Although it seems to have Chinese origin, it also appears in Egyptian and Babylonian findings, and it was later used throughout Europe. We are therefore faced with a virtually worldwide standard.
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	Abacus


1.2. Mechanical computers

Although it may seem strange, except for the theoretical designs of Leonardo da Vinci’s machines, until the time mechanics appeared, there is no evidence of the construction of new calculating machines.
In the seventeenth century a French mathematician and philosopher called Blaise Pascal built the Pascaline, which was based on machine gears and was able to do addition and subtraction.
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	Pascaline


In the late seventeenth century a German philosopher and mathematician Gottfried Wilhelm Leibniz built what he called the Leibniz wheel, which was able to perform the four basic operations (addition, subtraction, product and division).
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	Leibniz wheel


Another machine to highlight is the Jacquard Loom (1803), which from punched cards controlled the spinning of a loom. So we can say that this is the first programmable machine.
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	Jacquard Loom


In 1823, Charles Babbage designed the Difference Engine, which was based on the finite difference method and was able to solve polynomials.
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	Difference Engine


Ten years later, Babbage designed the Analytical Engine. This machine includes the foundations of modern computers and it was able to perform any type of calculation based on the program. The programs recorded on punched cards (system inspired by Jacquard) were processed by the operator and the results were recorded on punched cards.
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	Analytical Engine


So far we have seen an industrial application and some mathematical applications, but in the late nineteenth century the first application for processing information appeared. To process information from the U.S. census manually took nearly 10 years, so that by the time to process the information was already obsolete. Herman Hollerith invented a set of machines to solve this problem; the most popular was the Hollerith Tabulating machine.
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	Hollerith Tabulating machine


1.3. Electromechanical computers

The advent of electricity opened a new range of possibilities, and computer engineers began to replace these mechanical parts for electrical circuits. In the first third of the twentieth century many improvements were made, for example the Hollerith machine. Hollerith had got important projects from different government departments and in 1924, together with Thomas J. Watson, founded the International Business Machines Company (IBM).
1.4. Electrical computers

In 1937, Atanasoff and Berry built a special purpose machine (to solve systems of linear equations) which was completely electric. This computer was named ABC (Atanasoff Berry Computer). In 1938 the German civil engineer Konrad Zuse designed the Z1, a general purpose electric machine.
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	ABC computer


IBM and the U.S. Army sponsored Harvard University to build the Mark I, a relay machine used in naval ballistic calculations.
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	Harvard Mark I


In 1941 the Germans had the Zuse Z3, which surpassed the Mark I. Military applications and the Second World War gave a big boost to building computers. The Germans encrypted their messages with the Enigma machine and the English, with the help of Alan Turing, built the computer Colosus, able to decrypt enemy messages.
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	Enigma machine
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	Colosus


1.5. Electronic computers
1.5.1. Vacuum tubes

In 1946 John W. Mauchly and J. Presper Eckert from the University of Pennsylvania built ENIAC (Electronic Numerical Integrator and Calculator).
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	ENIAC
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	ENIAC


Later the same university developed EDVAC (Electronic Discrete Variable Automatic Computer) based on Von Neumann's structure.
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	EDVAC


Eckert and Mauchly left the University of Pennsylvania, founded Northrop Corporation and produced the UNIVAC (Universal Automatic Computer), sold to the Census Bureau in 1951, after that, in 1958 they built the UNIVAC II. UNIVAC systems include the newest peripherals such as magnetic tape drive that quickly replaced the use of punch cards.
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	UNIVAC
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	UNIVAC II
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	UNIVAC System


In 1953 IBM introduced the IBM 701, which was a typical Von Neumann machine significantly lower than its commercial competitor UNIVAC I.
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	IBM 701


1.5.2. Transistor

In 1947, Bardeen and Brattain invented the transistor. The transistor replaced the vacuum tube as an electronic switch. Transistors were: smaller, faster, cheaper and more reliable than vacuum tubes.
From 1958 computers using transistors began to be built. It was the golden age of companies like IBM and RCA, which released multiple transistorized computers. They began to make computers in industrial rolls. The first Operating Systems began to be written, the first high-level languages and application software appeared. Computers continued to be reserved for large companies, and data centers proliferated to rent computing time for hours focused on companies and institutions that could not afford the cost of owning a computer.
1.5.3. Integrated circuits

With the advent of the integrated circuit we took a giant step towards the miniaturization of computers, while achieving smaller machines with less consumption and cheaper than transistorized computers. A single chip contained hundreds of transistors forming interconnected logic circuits.
In 1964, IBM introduced the IBM 360 and RCA manufactured a computer compatible with this. The computers came with force to the companies due to the continuous reduction of the hardware. The race to conquer space, the Cold War and the spread of computers gave the business a meteoric boost development of computers.
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	IBM 360


Although the emergence of the integrated circuit is determined in this generational change, we can not forget the addition of new peripherals such as hard disks, terminals and others. Furthermore advances in popularizing multi-programmed operating systems and high-level language computers are an increasingly powerful and affordable tool.
1.5.4. Microprocessor

In the 70's thousands of transistors came to be integrated on a single chip (VLSI), being the golden age of the companies involved in the construction of microprocessors: Intel, Motorola, Zilog, etc.
The first integrated single-chip microprocessor was the Intel 4004 (1971). The following year, Intel introduced the 8008, and a year later the 8080 (ten times faster than the 8008). In 1978 Intel introduced 8086, a classic of personal computers, it was the beginning of the family of Intel up to Pentium (8086, 80286, 80386, 80486). In 1981 IBM introduced its first personal computer (IBM PC) processor 8088 (low cost version of the 8086).
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	IBM PC


Obviously other companies also had to compete with Intel processors. For example, the Motorola 68000 processor equipped the first Macintosh computers.
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	Macintosh


Low prices of personal computers allowed these to go into the small and medium business as well as the homes’ market. In the 80's, the use of computers for games, and in order to penetrate definitely into the home market, makes low-cost computers appear: Spectrum, MSX systems, Amstrad. These devices were equipped with low performance processors (Zilog Z80), you could use a conventional TV as a monitor and they had a limited amount of memory. All this made them highly affordable. The Commodore was another low-cost computer equipped with a Motorola 6502 processor.
	TO KNOW MORE

A complete webpage about computer history:
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http://oldcomputers.net/



1.5.5. Networking, multimedia, computers nowadays
Although the use of computer networks is quite recent, the 90’s popularized the use of the Internet. Since the 90's until today’s thousands of uses and services geared to computers, making it difficult even to enumerate them.
Computers have more and more peripheral and benefits at a better price every day. The power of computing, memory and storage capacity of computers today is years ahead not only of those built during the 70's but also in the 80’s and 90’s. The miniaturization of components has opened the possibility to build computers which are smaller and smaller.
There're a lot of fronts advancing in parallel: mobile devices, wide band communications, wireless communications, tablets, smartphones, home automation, and many others that I’m sure that I’m leaving aside. All these fronts will lead to an unpredictable future, services and applications which are difficult to imagine. Surely after Eckert and Mauchly had built the ENIAC (30 tons) they would have never imagined that there would be mobile devices more than 60,000 times faster. We have no choice but to wait, keep alert to events and if we can, contribute with our knowledge in order to put technology at the service of human race.
Maybe the future or the present …
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	Google glasses
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	Project glass: One day…
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