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Are you learning, or planning to learn, Computer Science in Secondary School? Do you know that having Computer Science as a subject of study in school is very recent, less than 20 years old? In fact, even studying Computer Science for a bachelor's degree is less than 30 years old. In fact, Computer Science as a discipline of study in universities is only about half a century old.

Having said that, let me tell you that Computer Science began long before the modern discipline, many centuries ago.  Wide ranging ideas spread over centuries, of mathematical theories and mechanical inventions, led to the modern concepts and machines, forming a major academic field and the basis of a massive worldwide industry.

The first computers

You know how the first computers looked ? Just like you and me ! That is because the first computers were people!  “Computer” was originally a job title: it was used to describe those human beings (often women) whose job it was to perform repetitive calculations. These calculations were needed for  computing such things as navigational tables, tide charts, and planetary positions for astronomical almanacs. Imagine you had a job where hour after hour, day after day, you were to do nothing but compute multiplications. Boredom would quickly set in, leading to carelessness, and from there to mistakes. And even on your best days you wouldn't be producing answers very fast.

Therefore, inventors have been searching for hundreds of years for a way to mechanize this task: that is, find a machine or mechanism that can perform calculations.

The earliest known tool for use in computation was the abacus, and it was thought to have been invented in Babylon (now Iraq) circa 2400 BCE. Its original style of usage was by lines drawn in sand with pebbles. This was the first known computer and most advanced system of calculation known to date - preceding Greek methods by about 2,000 years. Abaci of a more modern design are still used as calculation tools even today, principally in East Asia.

In fact, in Indian cities, there are many educational programmes teaching abacus usage to children, since they believe that it aids memory and help children become better at mathematics (though this is hardly clear from the evidence).

The only value of the abacus is that it aids the memory of the human performing the calculation. A skilled abacus operator can work on addition and subtraction problems at the speed of a person equipped with a hand calculator.  Multiplication and division are slower. 

The abacus is often wrongly attributed to China. In fact, the oldest surviving abacus was used in 300 B.C. by the Babylonians.  A modern abacus consists of rings that slide over rods, but in the older one pebbles were used for counting. In fact, the word "calculus" comes from the Latin word for pebble. 

Accustomed to finger counting for calculations, most civilizations adopted number systems with 5 or 10 as base.  Around the 3rd century BC, the Indian mathematician Pingala discovered the binary numeral system. In this system, still used today in all modern computers, a sequence of ones and zeros can represent any number.  In this system, each position has place value that's a power of 2. For instance, 1010110 stands for 86 (64+16+4+2) with zeros in positions (32, 8, 1).

Another important early invention was the Astrolabe, used for navigation. 

The Antikythera mechanism is an ancient mechanical computer designed to calculate astronomical positions. It was recovered in 1900-1901 from the Antikythera wreck. Its significance and complexity were not understood until decades later. Its time of construction is now estimated between 150 and 100 BC. The degree of mechanical sophistication is comparable to a 19th century Swiss clock. Technological products of similar complexity and workmanship did not reappear until the 14th century, when mechanical astronomical clocks were built in Europe.

In the 3rd century CE the South Pointing Chariot was invented in ancient China. It was the first known geared mechanism to use a differential gear, which was later used in analog computers. The Chinese also invented a more sophisticated abacus from around the 2nd century BC, known as the Chinese abacus.

In the 7th century, the Indian mathematician Brahmagupta gave the first explanation of the Hindu-Arabic numeral system and the use of zero as both a placeholder and a decimal digit. This was perhaps the most important breakthrough in the history of computation.

BOX on Brahmagupta

Brahmagupta is believed to have been born in 598 AD in Bhinmal city in the state of Rajasthan of Northwest India. In ancient times Bhillamala was the seat of power of the Gurjars. His father was Jisnugupta. He likely lived most of his life in Bhillamala (modern Bhinmal in Rajasthan) during the reign (and possibly under the patronage) of King Vyaghramukha.  He was the head of the astronomical observatory at Ujjain, and during his tenure there wrote four texts on mathematics and astronomy: the Cadamekela in 624, the Brahmasphutasiddhanta in 628, the Khandakhadyaka in 665, and the Durkeamynarda in 672. The Brahmasphutasiddhanta (Corrected Treatise of Brahma) is arguably his most famous work. 

Brahmagupta was the first to use zero as a number. He gave rules to compute with zero such as: zero plus a positive number is the positive number etc. The Brahmasphutasiddhanta is the earliest known text to treat zero as a number in its own right, rather than as simply a placeholder digit in representing another number as was done by the Babylonians or as a symbol for a lack of quantity as was done by Ptolemy and the Romans. In Chapter eighteen of his Brahmasphutasiddhanta, Brahmagupta describes operations on negative numbers.  His rules for arithmetic on negative numbers and zero are quite close to the modern understanding.

---------------------------------------------------------

Approximately around the year 825, the Persian mathematician Al-Khwarizmi wrote a book, “On the Calculation with Hindu Numerals”, that was principally responsible for the diffusion of the Indian system of numeration in the Middle East and then Europe. Around the 12th century, there was a translation of this book written into Latin: Algoritmi de numero Indorum.  These books presented newer concepts to perform a series of steps in order to accomplish a task such as the systematic application of arithmetic to algebra. By derivation from Al-Khwarizmi's name, we have the term algorithm.

BOX on Al-Khwarizmi

Abu Abdallah Muhammad ibn Musa al-Khwarizmi was a Persian mathematician, astronomer and geographer, a scholar in the House of Wisdom in Baghdad.

In the twelfth century, Latin translations of his work on the Indian numerals, introduced the decimal positional number system to the Western world. His Compendious Book on Calculation by Completion and Balancing presented the first systematic solution of linear and quadratic equations in Arabic. In Renaissance Europe, he was considered the original inventor of algebra, although we now know that his work is based on older Indian or Greek sources. He revised Ptolemy's Geography and wrote on astronomy and astrology.

Some words reflect the importance of al-Khwarizmi's contributions to mathematics. “Algebra” is derived from al-jabr, one of the two operations he used to solve quadratic equations. Algorism and algorithm stem from Algoritmi, the Latin form of his name. His name is also the origin of (Spanish) guarismo and of (Portuguese) algarismo, both meaning digit.

---------------------------------------------------------

Mechanical analog computing devices appeared in the early years of the second millenium in the medieval Islamic world. Examples of devices from this period include the equatorium by Arzachel, the mechanical geared astrolabe by Abu Rayhan al-Biruni,and the torquetum by Jabir ibn Aflah. Muslim engineers built a number of Automata, including some musical automata that could be 'programmed' to play different musical patterns. These devices were developed by the Banu Musa brothers and Al-Jazari Muslim mathematicians also made important advances in cryptography, such as the development of cryptanalysis and frequency analysis by Alkindus.

The next major development was in the middle of the 14th century, in Europe. That takes us to another era altogether, a new story.

