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Why history?

• a stimulus for interests in the field of 
computation (???)

• a high-level view of computation out of 
your Python codes

• a good source of test questions for your 
midterm
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Topics Overview

• history

• ancient computation

• earliest mechanical / electronic / personal 
computers

• present and future

• the molecular level of computation

• prospection of computing and AI
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Topics Overview

• machinery v.s. machine

• hardware

• software

• the Mix
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Topics Overview

• CSC104: HOW and WHY ...

• why did/do they exist - motivation

• how they work(ed) - algorithm and 
implementation
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Ancient Computation

• hardware

• strings, ropes, wooden-sticks

• limited to things available at the time

• software/algorithm

• basic understandings of the world
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Ancient Computation

• Hardware

• Strings

• Ropes

• Wood-sticks
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Ancient Computation

• How? (Algorithm)

• clustering

• knotting

• coloring schemes
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Ancient Computation
• Why? (Motivation)

• numerically...

• ledgers for keeping track of numbers

• calculators for taxation and accounting

• textually...

• memo-pad

• (maybe) language?
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Ancient Computation

• Hardware

• Strings

• Ropes

• Wood-sticks
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Ancient Computation

• Why? (Motivation)

• Civil affairs (like building nicer tombs)

• Emerging of sciences (like geometry)

• How? (Algorithm)

• Pythagorean triples
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• Pythagoras Theorem (Hundred Cattle 
Theorem)

• The Egyptian Triangle

• Gougu Theorem (勾股定理)
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Ancient Computation

• Hardware

• Strings

• Ropes

• Wood-sticks
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Eight Trigrams in Yi Jing
(2,800 BC)
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Eight Trigrams in Yi Jing
(2,800 BC)
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3-bit binary table
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6-bit binary table



Ancient Computation

• Why? (Motivation)

• Eagerness in describing/predicting the 
nature

• Reinforcing political dictatorship

• How? (Algorithm)

• 3-bit/6-bit binary system

• Listing and indexing
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Ancient Computation

• Hardware

• Strings

• Ropes

• Wood-sticks
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• approximation of π between 3.1415926 and 
3.1415927

• finding the volume of a sphere as 4πr³/3

• calculating one year as 365.24281481 days 
(365.24219878 days as we know today)

• calculating the Jupiter year as about 11.858 
Earth years (11.862 as we know of today)
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Ancient Computation

• Why? (Motivation)

• Boosting development of sciences 
(geometry, trigonometry, astronomy, etc.) 

• In general, better understanding of the 
world
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Ancient Computation

• How? (Algorithm)
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  “He obtained the result by approximating a circle 
with a 12,288 (= 211 × 6) sided polygon. This was an 
impressive feat for the time, especially considering 
that the only device he used for recording 
intermediate results were merely a pile of wooden 
sticks laid out in certain patterns. No one 
discovered more of pi until 900 years later.”

          -- Wiki
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The Mechanical Age



The Mechanical Age

• Why? (Motivation)

• Boosting of trades and businesses

• Needs for accounting and related 
calculation

• How? (Algorithm)
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The Mechanical Age
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The Mechanical Age
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The Mechanical Age



The Mechanical Age
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The Mechanical Age
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