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With what purpose was writing invented?



Writing was invented for 
manipulating numeric data
• Writing numbers for the purpose 

of record-keeping began long 
before the writing of language

• All advances of math and 
science began after inventing 
writing

• This is because human brain is 
not good for abstract 
manipulation of numbers in 
memory



We always wanted to automate 
calculations

• Precise values of square roots and logarithms were 
produced with known algorithms by human “computers” 
and published as tables

• People invented some mechanical devises to facilitate this 
process

• The practical calculations in astronomy, sea navigation etc. 
were performed by using these manually computed tables



Computing machines

The Chinese Abacus 
'Suan Pan'

Pascaline



Imaginary Engines



Charles Babbage 1822

Idea of a general-purpose computer  -
Analytical Engine 

Purely theoretical layout of a 
mechanical computer

https://www.youtube.com/watch?v=_fyUtU6LVNY

https://www.youtube.com/watch?v=_fyUtU6LVNY


Babbage was a famous mathematician



Analytical engine version 25







Ada Lovelace meets Babbage
(Software meets hardware)

• Lady Byron described 
seeing the working 
prototype of the 
difference engine in 
1833:

• "We both went to see the 
thinking machine (for so 
it seems) last Monday. It 
raised several Nos. to the 
2nd and 3rd powers, and 
extracted the root of a 
Quadratic equation…"



Ada Lovelace?



The disease of imagination



And the cure







De Morgan – mathematical logic



Variables
Conditionals

Loops





The first program: state machine









Ada’s Vision

• Mechanism to combine general symbols in successions of 
unlimited variety and extent

• Uniting link between operations of matter and the most 
abstract mental processes

• Theoretical and practical are brought together

• Thinking machine, can do more than computing with 
numbers



The greatest machine that never 
was

https://www.ted.com/talks/john_graham_cumming_the_greatest_machine_that_never_was

Difference Engine built in 2010

https://www.ted.com/talks/john_graham_cumming_the_greatest_machine_that_never_was


What if …







No cure from the disease of imagination:
“The engine could analyze all subjects in the 

universe!”



Main breakthrough ideas

• Every problem can be expressed as a combination of basic 
primitive operations (tape – reading instructions and writing 
them back – Turing machine – 1936)

• Program - sequence of instructions built out of primitives

• The program itself is no different than the data (stored-
program computer – von Neuman 1945)

Play with Turing

http://hope.simons-rock.edu/~mbarsky/intro18/lectures/intro/turing/


Implementation: 
modern computers
• The basic set of primitive operations is implemented using 

digital circuits

• We have digital memory where we load the data and the 
instructions

• There is a processing unit which executes these instructions 
one at a time

• All the work of a computing machine is in reading next 
instruction from a known place in memory and sticking the 
result into another place
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We load our 
program 
here

OS software

Next 
instruction ?

Stored-program computer



Physical parts (hardware)

Raspberry Pi



Motherboard


