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Presenter-Notizen
Präsentationsnotizen
Welcome
Overview on the genealogy of the machine II.
Last week I ended with Archimedes. Today I will end with Babbage. 
I am looking forward to your presentations after next week, which go beyond Babbage until our days.
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Once more I show this slide to remember you that the genealogy of the machine differs from a history of technology.
I want to make you familiar with the  complex relations between humans and machine to understand the machinic in its becoming. 
In the emergence of the computing machine, language and tools, writing and machinic processes have been interwoven and they have become ubiquitous but invisible media.
It remains a challenge to understand those complex relations, to reflect the machine in its becoming, to get a comprehension of the emergence of computing machinery.
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Last week I ended with clocks. Today I start with Clocks.
 Clocks relate us with nature. Clocks determine how we conceptualize time.

There is a range of duration timers, a well-known example being the hourglass. Water clocks, along with the sundials, are possibly the oldest time-measuring instruments. 


Some predecessors to the modern clock may be considered as "clocks" that are really based on the movement in nature: A sundial shows the time by displaying the position of a shadow on a flat surface. The movement of the sun is related to the local environment to measure the time. ausführen

At this time, the Greeks had no clear concept of the movement of the sun and the earth. The sundial as a technical invention was an important element in working out a theory of time. 
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It is a pity that we do not have the time here to read Plato's dialogues in the book Timaeus, in which he philosophizes about space and time. Nor can I discuss the dialogues in the book Phaedrus, in which Plato reflects on the significance of the invention of writing, for reasons of time. I will only point out here that this is around the time when the Greeks adapted the Phoenician alphabet for their language. 

If you look at the picture of the sundial, you can see that it has a clock face. Clocks - in my opinion - are nothing but a special form of writing.

Clocks and writing are universal techniques that shape our understanding of space and time.

I could certainly teach a two-semester course on this thesis. Instead of doing that now, I invite you to think about this thesis for yourself: Clocks and writing are universal techniques that shape our understanding of space and time.

In order to make progress with my lecture on the genealogy of the machine, I will now concentrate on the history of the clock.
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A major advance occurred with the invention of the mechanical clocks. It is not clear who invented the first clock, maybe in China or Japan.
A treatise written by Robertus Anglicus in 1271 shows that medieval craftsmen were attempting to design a purely mechanical clock (i.e. only driven by gravity) during this period. Such clocks were a synthesis of earlier ideas derived from European and Islamic science, such as gearing systems, weight drives, and striking mechanisms and the development of the escapement.


Clocks in the Middle Ages
Mechanical clocks RO Eikigs e
were intended for V

two main purposes: (i

for signalling and
notification (e.g.,
the timing of
services and public
events) and for
modeling the solar

Syste m. Richard of Wallingford pointing to a

clock, his gift to St Albans Abbey
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In Europe  around 1300 appeared the first mechanical clocks, which kept time with oscillating timekeepers like balance wheels.
The first known geared clock was invented by Archimedes. It works with a system of four weights, counter weights, and strings regulated by a system of floats in a water container with siphons that regulate the automatic continuation of the clock.
Clocks are technical artifacts that relate human life to its natural environment – in many dimensions, creating a basis for human relationships in many ways. 

The tower clocks of the churches of the Middle Ages were visible and audible symbols of the time organization of the community.

In the fourteenth century there were no appointments for which you had to be on time. No one had to meet their manager at 10.00 a.m. or needed to get to the hospital for a 9.20 a.m. slot. The only thing you could really be late for was go to the church for visiting a mass.
This isn’t to say that telling the time was unimportant. The medieval day was strictly ordered. Church bells sounded out the canonical hours and, provided you weren’t on a journey, you would rarely be beyond the limit of hearing them. I can hear the chimes of bells which are over a mile away from my house. In the silence of the medieval world, the sound would be heard from much further away.

ALTHOUGH THE MECHANICAL CLOCK could be adjusted to maintain temporal hours, it was naturally suited to keeping equal ones. With uniform hours, however, arose the question of when to begin counting them, and so, in the early 14th century, a number of systems evolved. The schemes that divided the day into 24 equal parts varied according to the start of the count: Italian hours began at sunset, Babylonian hours at sunrise, astronomical hours at midday and great clock hours (used for some large public clocks in Germany) at midnight. Eventually these and competing systems were superseded by small clock, or French, hours, which split the day, as we currently do, into two 12-hour periods commencing at midnight.



£ (left and center) The
I;FD“ first pendulum clock
{4 ’
J?T:f‘ invented by Christiaan
;’ ‘ Huygens in 1656. His
,f'; invention increased
Il the accuracy of clocks
! more than sixty-fold;
(right) Netscher's

portrait of Huygens
(1671).
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With the beginning of the modern era, clocks were greatly improved and no longer only displayed hours, but also minutes and seconds.
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This idea was very popular during the Enlightenment, when Isaac Newton derived his laws of motion, and showed that alongside the law of universal gravitation, they could predict the behavior of both terrestrial objects and the Solar System.
Quotation of Descartes:
“I should like you to consider that these functions (including passion, memory, and imagination) follow from the mere arrangement of the machine’s organs every bit as naturally as the movements of a clock or other automaton follow from the arrangement of its counter-weights and wheels.”
— René Descartes, Treatise on Man
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It was not until the sixteenth century that a mathematical model of a heliocentric system was presented by the Renaissance mathematician, astronomer, and Catholic cleric, Nicolaus Copernicus, leading to the Copernican Revolution.

It is no longer the earth but the sun that is at the center of the world. 

In the following century, Johannes Kepler introduced elliptical orbits, and Galileo Galilei presented supporting observations made using a telescope.  maps of the moon




* Je pens, donc je suis.

* Mind and body dualism: res cogitans and res
extensa

* He laid the foundation for rationalism, opposed
by the empiricist school of thought.

* Nature becomes an Object
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René Descartes: Portrait after
Frans Hals
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Cartesians view the mind as being wholly separate from the corporeal body. Sensation and the perception of reality are thought to be the source of untruth and illusions, with the only reliable truths to be had in the existence of a metaphysical mind.�
He laid the foundation for rationalism, opposed by the empiricist school of thought.

Nature becomes an Object
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The importance of the experiment

An experiment is a procedure carried out
to support or refute a hypothesis, or
determine the efficacy or likelihood of
something previously untried. Experiments
provide insight into cause-and-effect by
demonstrating what outcome occurs when
a particular factor is manipulated.
Experiments vary greatly in goal and scale
but always rely on repeatable procedure
and logical analysis of the results.
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For the thinkers and inventors of the Renaissance and modern times, mathematics became increasingly important for explaining the world. Mathematics was often regarded as the book of nature. Mathematical theorems were regarded as laws of nature that had to be found.

Many people still think like that today. But if you observe nature, you will never find the laws of nature as part of nature. Mathematics and the laws of nature are nothing but human inventions. To understand the relationship between mathematics, laws of nature and the observable world you have to understand the role of the scientific experiment for the emergence of scientifical knowledge.

An experiment is a procedure carried out to support or refute a hypothesis. Theory is important to be able to elaborate a hypothesis about the observable world. 

Then an environment must be created for the experiment, the modern laboratory, in which the hypothesis can be tested in isolation from interfering factors. It must be possible to repeat this test again and again in the laboratory. 
Then an environment must be created for the experiment, the modern laboratory, in which the hypothesis can be tested in isolation from interfering factors. It must be possible to repeat this test again and again in the laboratory. In this way, facts are generated which in turn make technical inventions possible. This leads to ever more complicated experiments, which in turn lead to new inventions, etc.




Models
and
=" Simulations

peter galison
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This process of forming hypotheses, experiments and inventions is driven much further today by systems of modeling and simulation. The scientific formulation of theories and hypotheses has become so abstract that theorists often need visualizations in simulations in order to continue working creatively on them.

It goes beyond the scope of this seminar to examine and reflect about simulation theory, modelling and experiments. To study these in detail, I recommend the book “image & logic” of peter galison. 
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I go back to the origin of modern times and the most famous inventor of these times:

Leonardo da Vinci (1452 – 1519) was an Italian polymath of the High Renaissance who was active as a painter, draftsman, theorist, engineer, scientist, sculptor and architect. While his fame initially rested on his achievements as a painter,

 he also became known for his notebooks, in which he made drawings and notes on a variety of subjects, including anatomy, astronomy, botany, cartography, painting, and paleontology. Leonardo's genius symbolizes the Renaissance humanist ideal.
He brought to mastery the new way of drawing invented by Alberti and Brunelleschi: the method of perspective drawing. In this way he succeeded in creating realistic-looking paintings. In his famous painting "The last supper" you can see the application of the method of perspective drawing very well.

Leonardo's designs of machines, which he sketched in his drawing book, are famous. You will certainly know them, especially the sketch for a flying machine.
I would like to turn here to a somewhat lesser-known side of Leonardo: Leonardo as an anatomist. To get to know himself, Leonardo does something outrageous. He does not reflect on the nature of man, but cuts open the body is equal, he cuts open a subject, and thus tries to explore its inner self: a shocking transgression of boundaries and violation of shame.
But it is important to remember that a dissected body, in a time when there were no suitable preservatives, was a dirty business. The body did not immediately reveal its forms and functions.
The anatomist had to know how to dissect so that the glutinous and collapsed forms could make sense visually. Leonardo always looked at forms from the point of view of their function within the framework of the laws of nature.
If he was sure he knew the function, he suspected that the corresponding structure also existed, like the system of tubes he inserted into the body to connect the spinal column to the penis and thus transfer the life spirits into the sperm.
The framework of the whole was the medicine of antiquity. It included the four juices of the body - blood, phlegm, white bile and black bile, as taught by the physician of the antiquity Galen. The dynamics of the living body was controlled by fluids, each of which stood for human moods and feelings, black bile stood for example for melancholy. A scientific description of the human circulatory system was still a long way off. Leonardo aimed to create a comprehensive three-dimensional diagram of the "irrigation system" of the human body: the branching of the bronchi in the lungs, the pumping of the blood in the heart itself, and into smaller and smaller branches in the organs and limbs. The image of man as a machine is developing.
 
As a symbol of the measured man is still considered this sketch of Leonardo, which goes back to the ancient architect Vitruvius.
Especially with the means of visualization Leonardo advanced the research of the "Machinic“.
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The Staffelwalze, or Stepped
Reckoner, a digital calculating
machine invented by Gottfried
Wilhelm Leibniz around 1672
and built around 1700. It was
the first known calculator that
could perform all four
arithmetic operations;
addition, subtraction,
multiplication and division.
The cover plate of the rear
section is off to show the
wheels of the 16-digit

accumulator
14
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Gottfried Wilhelm Leibniz was active in many areas in leading position – in today unbelievable many areas: 

mine manager, diplomat and universal researcher. In our days, this is completely impossible. Even top scientists today have an overview of only a narrow sector of a single discipline. They are in no way able to process the world's knowledge in their memory and brain cells. At the same time, we are all subject to globally distributed artificial information systems, through which we try to organize a coherence of our knowledge.

Leibniz contributed significantly to the transition in which the world knowledge was completely reorganized. Instead of reading the book of nature as in the Middle Ages, he proceeded to invent a more precise artificial language, a Lingua generalis as a part of the Mathesis Universalis. Leibniz envisioned the creation of a new science. He wanted to create a logical language with the certainty of mathematics, one that could extend its discourse over the whole range of human problems. 

Leibniz was a pioneer in the field of mechanical calculators. While working on adding automatic multiplication and division to Pascal's calculator, he was the first to describe a pinwheel calculator in 1685 and invented the so-called Leibniz wheel, used in the arithmometer, the first mass-produced mechanical calculator. He also refined the binary number system.
Leibniz believed that much of human reasoning could be reduced to calculations of a sort, and that such calculations could resolve many differences of opinion:
Quotation:
    The only way to rectify our reasonings is to make them as tangible as those of the Mathematicians, so that we can find our error at a glance, and when there are disputes among persons, we can simply say: Let us calculate [calculemus], without further ado, to see who is right.
End of quotation.
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Jacques de was a French inventor and artist who built the first all-metal lathe. This invention was crucial for the Industrial Revolution. The lathe is known as the mother of machine tools, as it was the first machine tool that led to the invention of other machine tools.[ He was responsible for the creation of impressive and innovative automata. 

Such automata were very popular and were shown in exhibitions that were visited by many people.

The Digesting Duck, was an automaton in the form of a duck, created by Jacques de Vaucanson. The mechanical duck appeared to have the ability to eat kernels of grain, and to metabolize and defecate them. While the duck did not actually have the ability to do this—the food was collected in one inner container, and the pre-stored feces were "produced" from a second, so that no actual digestion took place—Vaucanson hoped that a truly digesting automaton could one day be designed. 

Jacques de Vaucanson was also the inventor of the first all-metal lathe, a machine tool that led to the invention of other machine tools and in consequence to the industrial revolution.
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The Industrial Revolution was the transition to new manufacturing processes in Europe and the United States from 1760 to the 1830s.

This transition included going from hand production methods to machines, new chemical manufacturing and iron production processes, the increasing use of steam power and water power, the development of machine tools and the rise of the mechanized factory system.

Textiles were the dominant industry of the Industrial Revolution in terms of employment, value of output and capital invested. The textile industry was also the first to use modern production methods. Rapid industrialization first began in Britain, starting with mechanized spinning in the 1780s with high rates of growth in steam power and iron production occurring after 1800. Mechanized textile production spread from Great Britain to continental Europe and the United States in the early 19th century, with important centres of textiles, iron and coal emerging in Belgium and the United States and later textiles in France.


e Power loom

* Steam
engine

The model of Newcomen
engine upon which James
Watt’s experimented.

Jacquard loom
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The power loom was one of the key developments in the industrialization of weaving during the early Industrial Revolution. 

The first power loom was designed and patented in 1785 by Edmund Cartwright. 

By the year 1850, there were a total of around 260,000 power loom operations in England.

The Jacquard machine was a device fitted to a loom that simplifies the process of manufacturing textiles with such complex patterns as brocade, damask and matelassé. 

The machine was controlled by a "chain of cards"; a number of punched cards laced together into a continuous sequence. Multiple rows of holes were punched on each card, with one complete card corresponding to one row of the design. 

The first steam engines were introduced by Thomas Newcomen.
 
James Watt worked on the design of better steam engines over a period of several years, introducing the condenser, and introducing improvements to practically every part of the design. All of these changes produced a more reliable design which used half as much coal to produce the same amount of power. 






Transcontinental railroad in the United States:
Chinese railroad workers greet a train on a snowy day.
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The steam engine as locomotive produced a red of railroads. This means:

The industrial revolution not only changed the way we produce, but also the way we live. 

The development of railroads changed the landscape and the form of travel. 

For contemporaries, the trains were so fast that they made them dizzy.

Today we move all over the planet by train, car and plane. We can explore much more of the world than any generation before us, but we are also creating ever greater ecological problems in the process.

Taking the development of transportation as an example, we can see the complex interactions that need to be considered when reflecting on the development of machines.

In our reading about the development of the machinery as described by Karl Marx in his book The Capital, we have also delved into many other related aspects. Physical human labor is done by machines. 

But it doesn't stop there: Intellectual work can also be carried out by machines. This leads us to Charles Babbage.
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Leibniz formulated the very sophisticated Mathesis universalis, invented calculating machines, but these could only perform the basic arithmetic operations. 

The next leap was made by Charles Babbage. Babbage founded the Analytical Society, which replaced the Newtonian notation system of infinitesimal calculus that had prevailed in Great Britain with the notation system that had been common in continental Europe since Leibniz, thus giving British mathematics a new upturn. 

Babbage published On the Economy of Machinery and Manufactures (1832), on the organization of industrial production. It was an influential early work of operational research. It pointed out commercial advantages available with more careful division of labor. He worked closely with engineers.

He was a pioneer in the construction of two machines that are now considered the precursors of the computer. 



Difference Engine — Analytical Engine
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The Science Museum's Difference Engine No. 2, built from Part of the Analytical Engine on display, in 1843, left of center in this
Babbage's design engraving of the King George Ill Museum in King's College, London.
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The difference engine, a calculating machine was designed in the 1820s. Difference engines are automatic mechanical calculators designed to tabulate polynomial functions. The name, the difference engine, is derived from the method of divided differences, a way to interpolate or tabulate functions by using a small set of polynomial co-efficients. Some of the most common mathematical functions used in engineering, science and navigation, were, and still are able to be computed with the use of the difference engine's capability of computing logarithmic and trigonometric functions, which can be approximated by polynomials, so a difference engine can compute many useful tables of numbers.

The Analytical Engine was a proposed mechanical general-purpose computer. The Analytical Engine incorporated an arithmetic logic unit, control flow in the form of conditional branching and loops, and integrated memory, making it the first design for a general. In other words, the logical structure of the Analytical Engine was essentially the same as that which has dominated computer design in the electronic era. The Analytical Engine is one of the most successful achievements of Charles Babbage.
But Babbage was never able to complete the construction of any of his machines due to conflicts with his chief engineer and inadequate funding.



Ada Lovelace

1
|
|
]
|

Diagram for the computation by the Engine of the

Numbers of Bernoulli,

See Note G. (page 722 ef seq.)

d | | Working Variables.
-§ é ove | ovy | ovs | v, | o, Wy (8_: O AT lg)“
< S v :
& | & | Variables| Varinbles :I‘:;:x;[:li‘::‘l;t ‘ ORORISO SO 1O Q o o = =50
B |5 [ acted | TR | aluc on any Statement of Results. o | RS Eo S| o o 0 0 0 EZ 0
R Vasdable: ‘ ol o] ool o 0 0 S 22 o
Elz | =
JE 010(0|0|0 | C— ) ) ) | R e
1| x v, xav, 2 | n|2n | 2a] 2 |
g — v, v, 1 2n—1 !
3 |+ 'V, v, 1 a4 1 |
| 2n=1
oy .3V o o 0
4 |+ kv oy, | @ | InFi
5 AN AN 1 2n-—1 | 1 2a—1
§ | = Ve PV e, = e R 2 | Sr e
N | 1 gn—1_ 1 1 2a—1
B = FVi—vu[Vig oo, = =g FapT T Ao e [ ‘ 0 gty ey
7| = v, =, v, ... T W e S| T la
8 |+ [iv, 4ov }=2+0=3- 5 2 | 2
2 |
9 | = v, v, vy o e T e | 2n | 2 : 2
2a |
10 | X VoV ftVis coeceee v } =B g =By ] = 2 &
.., 1 2n—1 2n )
LR S L AT A } S A T LR e 5 - 2?"}
; 1y,,=3V,
BRI hy 1y, v, ... {I\':nz’\':"} gy — A (e B L | n—-2
| |
b 31| r=1vy —1v, 2V, e i A e o e e e 2 —1
S| v, v, By, s } T N R R R
|
1 1 [ e — ! } 5 S S [ fn=1| 3 put
16| | Lxfiv, xav,lovy, { M | R e (s 12 a1
B =FVe =17, Ve e I 10110 o fon-2 1
08| | vy 42, 1V e " H= 1 o e e |
| 9p_2 2n 2n=12n-2
i 19 | [} +pve+2v; v, ........d {'Vr =3y, } = - o [2n—2| 4 - P R
| = A
| - 21 24—1 22—2 H
X1V, X4V, 0V, 4 } et e S [ 0 ’ ‘
i 2) 21 2u—2 ! ‘
g 1 X‘Vax““"vu } - B,,?. 3 T_B, Ayl «ee ‘\ 0 By Ay By
el [ 2y la ¥y =)y | | 3
R PP S -{;:,’"g::n = A+ By A 4+ Bydg ey 3¢ | 0 {A, + B A 4 IT,A,}
Z |
E T {--,{“,w:"} =2 =3(=1) ] U [ | | e e || e 8
f Here follows a repetition of Operations thirteen to twenty-three.
) k AVp="Y,
FEl SRTLIA |\ AP {,:‘,::,IV:} O ER R e Sl S b || el s LT & i By
=Yy } IR, BT T s | | e | R R (R0)

+llv, 3 -v.,lv,

by a Variable-card.

by a Variable card.

4/26/2023

The Machinic Project

Lovelace's diagram from "note G", the

first published computer algorithm

21


Presenter-Notizen
Präsentationsnotizen
Augusta Ada King, Countess of Lovelace – the daughter of Lord Byron – was an English mathematician and writer, chiefly known for her work on Charles Babbage's proposed mechanical general-purpose computer, the Analytical Engine. She was the first to recognize that the machine had applications beyond pure calculation, and to have published the first algorithm intended to be carried out by such a machine. As a result, she is often regarded as one of the first computer programmers. The programming language ADA got her name.
In her notes, Ada Lovelace emphasized the difference between the Analytical Engine and previous calculating machines, particularly its ability to be programmed to solve problems of any complexity. She realized the potential of the device extended far beyond mere number crunching. In her notes, she wrote: 

[The Analytical Engine] might act upon other things besides number, were objects found whose mutual fundamental relations could be expressed by those of the abstract science of operations, and which should be also susceptible of adaptations to the action of the operating notation and mechanism of the engine...Supposing, for instance, that the fundamental relations of pitched sounds in the science of harmony and of musical composition were susceptible of such expression and adaptations, the engine might compose elaborate and scientific pieces of music of any degree of complexity or extent.
This analysis was an important development from previous ideas about the capabilities of computing devices and anticipated the implications of modern computing one hundred years before they were realized.
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The dream of artificial human beings did not only emerge with the mechanization of mental work. 
In Greek mythology, Pygmalion was a legendary figure of Cyprus. He is most familiar from Ovid's narrative poem Metamorphoses, in which Pygmalion was a sculptor who fell in love with a statue he had carved. 
E.T.A. Hoffmann a German Romantic author of fantasy and Gothic horror wrote the novel “Der Sandmann”. The coexistence of humans with artificial humans is described in detail here. 

Julien Offray de La Mettrie (1709 – 1751) was a French physician and philosopher, and one of the earliest of the French materialists of the Enlightenment. He is best known for his 1747 work L'homme machine (Man a Machine).
La Mettrie took the position that humans are complex animals and no more have souls than other animals do. He considered that the mind is part of the body, and that life should be lived so as to produce pleasure.

You see: The dream of cyborgs is very old. We will discuss about more in the seminar.

To end my lecture of today I will come back to from where I started.
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If you want to know how the development of time measurement and the thus changing organization of living together has evolved in our time, I recommend once more the book by Peter Galison: Einstein's clocks and Poincare's Maps.

Clocks and trains, telegraphs and colonial conquest: the challenges of the late nineteenth century were an indispensable real-world background to the theoretical breakthrough of relativity. 

Two men were significant in this area of research:
Albert Einstein, the German physicist experimenting with measuring time using telegraph networks and with the coordination of clocks at train stations;

Today we take timetables for granted. But they only came along with the railroad when travel became faster and faster. To make timetables possible, time had to be reorganized and the world had to be remeasured and divided into time zones.

To do so, not only Albert Einstein was important, but also Henri Poincaré, the renowned mathematician and president of the French Bureau of Longitude. He had to find a solution for mapping time coordinates between continents. 

Einstein and Poincaré, each found that to understand the newly global world, he head to determine whether there existed a pure time in which simultaneity was absolute or whether time was relative.

When we observe the sun, we see a yellow disk in the sky. However, this is not the sun at the time we are observing it, but the sun eight minutes ago. That's how long it took for the light from the sun to reach us. There is no observer who can observe the universe simultaneously in pure time. The observer's time always depends on his location in the universe. However, this location does not stand still, but is in constant motion. 

The basic category for an interpretation of the universe cannot be a constant, but only a relation, namely speed as a relation between space and time.
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It remains a challenge to understand those complex relations, to reflect the machine in its becoming, to get a comprehension of the emergence of computing machinery. I will repeat once more this slide.
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