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The Machinic Project
Genealogy I

The problem of the origin
From the beginning to Archimedes

Presenter-Notizen
Präsentationsnotizen
Welcome
Overview on the genealogy of the machine.
This overview is not a history of the machine from the beginnings to our days. Such an overview is not possible. What I will try to motivate is the approach of a genealogy, in other words a concept to understand the machine in its becoming. I use the term genealogy in the sense of Michel Foucault. We do not have the time to explain Foucault's term in detail. I only want to make clear that genealogy is not about a history of the machine in the usual sense – with the description of facts and events and the fixing of year dates. In a figurative sense, it is indeed about a generational lineage of machines. Here I am particularly concerned with the change that a new machine brings into the world, or more sharply with the change of the change that thereby takes place in the ecological, economic and social environment. By change of change I mean that more than a change takes place, namely a shift that involves such a great transformation that further development takes place on a completely new basis. 
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Charles Darwin – Theory of Evolution

In mid-July 1837 Darwin 
started his "B" notebook 
on Transmutation of 
Species, and on page 36 
he wrote "I think" above 
his first evolutionary tree.

"A Venerable Orang-outang", a caricature of 
Charles Darwin as an ape published in The Hornet, 
a satirical magazine 1871

Presenter-Notizen
Präsentationsnotizen
In the 19th century, the way the origin and development of man was imagined changed in a radical way.
Charles Darwins proposition that all species of life have descended over time from common ancestors is now widely accepted and considered a foundational concept in science. In a joint publication with Alfred Russel Wallace, he introduced his scientific theory that this branching pattern of evolution resulted from a process that he called natural selection. 
His theory that apes and humans share the same ancestors was initially widely rejected. This is still the case today with some religious sects. In the sciences, the main principles of his theory are generally accepted today. However, there are many deviations in detail, which I will not elaborate on here.
In the meantime, the idea of evolution has been extended to the origin of the whole universe. The generally accepted view is that it evolves from the Big Bang about 13.8 billion years ago until today according to the laws of nature. This is associated with a completely new sense of time and space. Humans are lost in unimaginable time periods, inhabiting a small planet somewhere in one of the billions of galaxies.
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Humankind 
The rational animal

Swon logon econ – (Zoon logon echon)

or

Toolmaking animal 
(Homo Faber)

Let us go 
beyond 
dualism

Presenter-Notizen
Präsentationsnotizen
How to think about humankind? – There are mainly two different approaches.

"zoon logon echon." With this expression, Aristotle emphasized man's ability to think as the essential quality that distinguishes him from the animal. The rational animal and the tool-making animal are the two poles from which the evolution of mankind is explained.
Wikipedia entry technology: “The human species’ use of technology began with the conversion of natural resources into simple tools. The prehistorical discovery of the ability to control fire increased the available sources of food and the invention of the wheel helped humans in travelling in and controlling their environment” (Wikipedia, entry ‘technology’). In this narrative tool making appears as the dawn of mankind, and human history is told as a progressive evolution from the hand-axe to modern factories. The development of technology is of course intertwined with the formation of civilized societies, but the view of human beings as tool-making animals constricts human history to a story of craftsmen and warriors and often misremembers the role of domestic care and female artisans.
On the basis of two famous paleontologists I will clarify the respective positions. 
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Two different views of the origin
of the machine

Presenter-Notizen
Präsentationsnotizen
Also, in paleontology two different views of the origin exist: Lewis Mumford with the thesis of “Zoon logon echon”, that the brain generates the human development, André Leroi-Gourhan, with the thesis of Homo Faber, but both with a complex theory. For me, the approach of André Leroi-Gourhan is the more sophisticated. For Lewis Mumford all starts with the brain, but he does not explain how the brain is triggered to develop. But let us have a closer look:
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The myth of the machine
• “The human brain, not just the hand, was what made a profound 

difference. And that brain could not possibly have just a hand-made 
product, since it was already well developed in four-footed creatures like 
rats, which have no free-fingered hands.” (p.5)

• “With man’s persistent exploration of his own organic capabilities, nose, 
eyes, ears, tongue, lips, and sexual organs were given new roles to play. 
Even the hand was no mere horny specialized work-tool: it stroked a lover’s 
body, held a baby  close to the breast, made significant gestures, or 
expressed in shared ritual and ordered dance some otherwise inexpressible 
sentiment about life or death, a remembered past, or an anxious future.” 
(p.7)

Presenter-Notizen
Präsentationsnotizen
I like these provocative quotes of Lewis Mumford. But I am asking why this intelligent rats did not develop further. Mumford emphasized the role of language. Language capacitates human beings to communicate with other members of the species and to create symbols to represent experiences, objects, and memories. Mumford refers positively to Johan Huizinga who suggested that play is a fundamental condition for the formation of culture. Therefore, Huizinga coined the term "homo ludens“: the playing human being.
These are valid statements, and a warning against one dimensional thinking. Human beings are rational animals and toolmaking animals.
Still, I think Leroi-Gourhan is ultimately more compelling.
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The Condition of man
In his book The Condition of Man, published in 1944, Mumford 
characterized his orientation toward the study of humanity as "organic 
humanism.“

The human body sets limits on human possibilities, the human body 
needs air quality, food availability, quality of water, comfort of spaces.

All these elements had to be respected if people were to thrive. 

Mumford was deeply concerned with the relationship between 
techniques and bioviability.

Presenter-Notizen
Präsentationsnotizen
Lewis Mumford was a conservative ecologist, conservative in the original sense of the Latin word “conservare” which means to preserve, to save, i.e. to protect nature. 
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The myth of the machine

Mumford refers to large hierarchical organizations as 
megamachines—a machine using humans as its 
components. 

Mumford believed that what defined humanity, what set 
human beings apart from other animals, was not primarily 
our use of tools (technology) but our use of language 
(symbols). 

Presenter-Notizen
Präsentationsnotizen
Mumford was skeptical against machines. An age of machines seemed like a horror scenario to him. For him language was quite important. I agree. But the question is, how the birth of the technical, the machinic, is related to language. 
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Gesture and Speech
André Leroi-Gourhan is convinced, that the decisive break occurs not 
with the brain, but with the foot, whose flattening, coinciding with 
upright walking, freed hominids’ hands for tool use and liberated for 
speech the face that had once predominantly been used for grasping at 
food. The ensuing history of ‘hominisation’ is a direct result of the use 
of tools to manage our environment. The corticalisation of the human 
brain is made possible by the development of 
technics, or non-corporeal organs for living, 
which mark the hominids’ departure from 
purely biological evolution.

Presenter-Notizen
Präsentationsnotizen
In contrast to Mumford, André Leroi-Gourhan is convinced, that the decisive break occurs not with the brain, but with the foot. The flattening of the feet, coinciding with upright walking, freed hominids’ hands for tool use and liberated his face for speech. Before, the face had predominantly been used for grasping at food. Leroi-Gouran asserts:

The history of ‘hominisation’ is a direct result of the use of tools –  to manage our environment. The development of the human brain is made possible by the development of technics, or non-corporeal organs for living, which mark the hominids’ departure from purely biological evolution.

Technical evolution involves the invention of new, externalized organs that outlive their creators. Those tools as externalized organs can be passed on to subsequent generations as a kind of social-technical memory through which the acquired characteristics of society are made heritable.

Leroi-Gourhan refers to the process of manufacture itself as an operational sequence. The structured chain or sequence of actions necessary to extract, for example, a specific instrument (tool or weapon) from the raw material of the block of flint, such an operational sequence presupposes a certain intentionality, a capacity for anticipation. This is the starting point for the earliest forms of human intelligence. The concept of the operational sequence allows Leroi-Gourhan to think of language and technics as co-emergent features of human cognition, both dependent on a process of abstraction and a ‘syntax’ of operations.

I prefer the approach of Leroi-Gourhan, because his thinking of processing chains conceptualizes the becoming, making development understandable.  
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Gesture and Speech

André Leroi-Gourhan proposes the concept of 
technical tendencies, that is, universal technical 
dynamics.

The concretization of the technical tendency in 
a particular ethnicity he calls a technical fact. 

Presenter-Notizen
Präsentationsnotizen
Leroi-Gouran distinguishes technical tendencies and technical facts. 
For example, the wheel defines a technical tendency for all human beings. Only how wheels are used is different in different countries and cultures. 
Leroi-Gourhan believes that technics are universal all over the world through technical tendencies. There are only incidental differences, but they do not differ in essence.
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Emergence of the Machine

Writing

Machine

Tool

Media

Understanding the machine in the becoming

Sense Making

Semiotics

Jacques Derrida

Marshall Mc Luhan

Karl Marx

Gilbert Simondon

Let us go 
beyond 
dualism

Presenter-Notizen
Präsentationsnotizen
I showed already  this slide with a diagram of complex relations between humans and machine. 
I hope that you get already a little bit familiar with the terms. 
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. If we speak of the emergence of the machine, then there is the problem of the origin.
Is the dawn of humanity beginning with work and tool making or starts all with the brain, language and symbols.
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The origin of writing and language

Presenter-Notizen
Präsentationsnotizen
How important are language and symbols and how important are technical artifacts for the dawn of the human being. 
Let us think about that using the example of writing and language. What is first, what is second? Jacques Derrida poses this question in his book "On Grammatology". 

If we think writing as the alphabet, then this question is surprising. But if we go the history of writing, then we find that the begin of writing and speaking interrelated. It starts with symbols visible symbols and words as symbols we can listen too. If we want to understand the beginning, we must grasp the emergence of memory. Perhaps the beginning can be found in the caves and cave painting.  
We have to notice the difference.
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Ternary Retention

Maieutic relationship between the human and the technological

Writing

Machine

Tool

Media

Understanding the machine in the becoming

Presenter-Notizen
Präsentationsnotizen
Let’s come to Stiegler. What he is attempting to describe is the emergence of the human existence as technological. Our sense of time as an existential phenomenon emerges from the composition of two distinct tendencies: The technological and the symbolic.
Stiegler interprets the technical tool not as a means to an end – which it evidently also is – but as a type of memory, an enduring trace of the past: ‘a tool is, before anything else, memory’.
For Stiegler, our interiority, which is to say the inner life of the mind, does not precede tool-use, but is rather constituted by it, performatively enacted though technics: ‘man invents himself in technics by inventing the tool – by “externalising” himself techno-logically. Human beings use technical objects as a type of prosthesis. 
Increasingly sophisticated machines bring about new modes of functional reflexivity and transforms the way in which we understand the world. These technical objects become part of our cultural and social memory. For that Stiegler uses the term ternary retention. Thus, Stiegler extends Husserl's concept of human memory and retention.
The life of the mind, or spirit, in other words, is inscribed, or externalized, in technical objects and constantly rewritten through the internalization of these objects. 
Particularly important for this inscription, is the technique of writing. Today, we usually do not perceive writing as a technology at all. It is often included in the area of language and culture, which is undoubtedly correct. But what is overlooked is how much our culture is shaped by the use of this technology: writing. And we understand writing as an appendage of language. Without language there is no writing, that is the general understanding. Of course, this is true for alphabetic writing. But for the origin of writing this is a wrong idea. Records and written signs precede language or arise simultaneously with it and shape it. This point was made by Jacques Derrida.
Bernard Stiegler’s book Technics and Time can in many respects be seen as a thematic continuation of the philosophical program initiated by Derrida’s Of Grammatology (1967). Put simply, where the governing theme of Grammatology was the question of the ‘repression’ of writing in Western metaphysics, Stiegler’s text reformulates this question in terms of the repression of technology.
For me, writing is such an important example because I see the computer as a transformation of writing into a machine, as the machine that today shapes the whole machine world as well as the media world. 
That is, in the genealogy of the machinic, writing is of eminent importance. The connection between the development of technology and the development of human memory becomes immediately obvious on the basis of this example.
Human beings get a sense of mortality, which comes from the technological organization of their work. That distinguishes them from the instinctual life of animals. The appearance of ‘mortal man’ is the appearance of a being who is condemned to work the earth with the aid of his instruments, and who must constantly remake himself.
The evolution of human beings from their pre-hominid descendants occurred through a relationship between the technical supplements (tools), psychological specialization, and neurological structure and function. The temporality of human life means inscription in the non-living, spacing, temporalization, differentiation and deferral.
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Maieutic relationship between the human and the technological

Presenter-Notizen
Präsentationsnotizen
To explain his concept of ternary retention Bernard Stiegler reminds us of an old myth. The myth of Epimetheus.
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Myth

Presenter-Notizen
Präsentationsnotizen
On the one hand, ‘myth’ and ‘thought’ suggest a certain transition from the mythic to the rational, from the fabulous to the philosophical, as an intellectual sea change that occurred within the social and political context of the Greek city-state. On the other hand, ‘myth’ and ‘thought’ also gesture to Vernant’s insistence on the legibility of mythic thinking and ritual practices as revealing categories of thought that yield their own logic. Hence, to understand mental categories we take for granted as our own, such as time, space, memory, work, craft, art, and even the idea of the person, requires acts of decipherment through the language, the ‘codes,’ of myth. The excitement of these essays lies in a virtuoso handling of data of every sort — archaeology, history, literature, and iconography — and the complex web of associations that emerge from these interdisciplinary investigations, all presented in lucid, readable prose. Myth and Thought has much to offer a quite interesting reading of myth.
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Prometheus
• Titan – God of fire

• credited with the creation of humanity from clay

• steals the fire from the gods and brings it to the 

humans

• represented human striving (particularly the 

quest for scientific knowledge)

• originator of human civilization

Presenter-Notizen
Präsentationsnotizen
Let’s go into the world of Greek myths. Prometheus is the god normally related to the birth of technology.

The name Prometheus has the meaning of “prudent, circumspect”, which was a quality that the Geeks ascribed to him, as opposed to his brother Epimetheus, the clumsy, thoughtless one.
In one myths Prometheus is credited with the creation of humanity from clay. But more significant is another narrative of the beginning:
Prometheus, like all beings, is subject to the rule of Zeus, the father of the gods. During an animal sacrifice for the king of gods, Prometheus resorts to a trick to deceive Zeus. He leaves him only the worthless parts of the sacrificial animal and keeps the edible meat for the humans, since they are his charges. As punishment for this, the enraged Zeus denies the mortals possession of the fire. In response, Prometheus steals the fire from the gods and brings it to the humans. Because of this, he is chained up by order of the father of the gods and forged in the wasteland of the Caucasus mountains. There, an eagle regularly visits him and eats from his liver, which is then always renewed. 
Only after a long time the hero Heracles delivers Prometheus from this torment by killing the eagle with an arrow. Finally, Prometheus is pardoned by Zeus and regains his freedom.
As a bringer of fire and a teacher, Prometheus is the originator of human civilization. In the Western classical tradition, Prometheus becomes a figure who represented human striving (particularly the quest for scientific knowledge) –  with the risk of overreaching or unintended consequences. Prometheus, who wishes to save the human beings, must procure an artificial fire, following a technique used for transporting fire at that time. Human life is thus preserved by an action that involves artifice: it is the substitution of a technique of making fire in the place of the natural fire.
 
The crafts using fire were from the start practiced in closed corporations and developed outside the domestic context. They represent the first specialized trades.
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Epimetheus
Key concepts of Bernard Stiegler:

1. the idea of a ‘maieutic’ relationship 
between the human and the 
technological,

2. the concept of ‘tertiary memory’

Presenter-Notizen
Präsentationsnotizen
We have approached the problem of the becoming of technology and the machine in two ways: We have consulted paleontologists on this subject, in particular Mumford and Leroi-Gourhan. Then we have devoted ourselves to religion and myth, in which the emergence of man is a work of God or of gods.  Humans are similar to God or gods, but there is an essential difference. Humans die, unlike the gods, they are finite beings. For becoming human, the awareness of this fact is essential.
Now I would like to give first insights into the philosophy of Bernard Stiegler, who understands this question as a problem of the relationship between technics and time.

Bernard Stiegler bases his theory on other aspects of the Prometheus myth: According to these, Zeus created all animal species as beings without essence, and left the job of distribution of powers and speed, intelligence and strength to Prometheus. However, Prometheus was persuaded by his brother Epimetheus to allow him to complete the task of distributing specific powers to different species. Zeus then discovered that Epimetheus, who lacked his brother’s intelligence, had forgotten to give humanity any defining attributes, and as a result human beings were cast into the world naked and without any means of survival. The suffering of his ‘forgotten species’ moved Prometheus to steal the means of making fire from the gods.

But for Stiegler, it is precisely this fault of Epimetheus that is the decisive reason for becoming human. Humans lack individual qualities and special skills. To acquire them, they need - as a prosthesis, so to speak - the technical and the machinic.

It is through this extended dialogue between philosophy and anthropology in Technics and Time that a number of key concepts of Stiegler’s early philosophy of technology emerge and are developed: 
the idea of a ‘maieutic’ relationship between the human and the technological,
the concept of ‘tertiary memory’.

Maieutic comes from "maieutikos," the Greek word for "of midwifery." In one of Plato's "Dialogues," Socrates applies "maieutikos" to his method of bringing forth new ideas by reasoning and dialogue; Stiegler thought the technique analogous to those a midwife uses in delivering a baby.
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From myth to 
philosophy and 
science
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Aristotle: 
Four Causes

From myth 
to 

philosophy 
and 

science
Aristotle's Four Causes illustrated for a 
table: material (wood), formal (structure), 
efficient (carpentry), final (dining).

Presenter-Notizen
Präsentationsnotizen
The four causes or four explanations are, in Aristotelian thought, four fundamental types of answer to the question "why?" in analysis of change or movement in nature: the material, the formal, the efficient, and the final. Aristotle wrote that "we do not have knowledge of a thing until we have grasped its why, that is to say, its cause."[ While there are cases in which classifying a "cause" is difficult, or in which "causes" might merge, Aristotle held that his four "causes" provided an analytical scheme of general applicability.[
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Cosmology, myths, religions

• Polytheism – Greece

• Monotheism – Jewish religious tradition, Christianity, Islam

Chinese Cosmology
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Four causes in Chinese cosmology

Provided with the timing determined by the heavens,
energy provided by the earth,
and materials of good quality,
as well as skillful techniques, 
something good can be brought forth through the 
synthesis of the four.

Kao Gong, A Study of Techniques
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François Jullien

• Inclination vs. causality
• Situational potential vs. plans of action
• Maturation of conditions vs. projected modelizations

Chinese vs. Western Thinking

Presenter-Notizen
Präsentationsnotizen


initiation of silent transformations ("transformations silencieuses"), to induce change rather than impose it.
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Archimedes (Ἀρχιμήδης)

Presenter-Notizen
Präsentationsnotizen
In the time of ancient Greece, the development of technology had already entered a new phase. In the time of the wandering hominids, tool use and funerals began. Fire became an instrument for the preparation of food, but also for the forging of progressively more complicated tools. Houses and tombs were built. Mines and war machinery determined the economy. This was only possible because people had settled down and founded cities and states. Agriculture had to become the basis of food production. This was accompanied by the development of the division of labor. The manufacture of tools as well as the production of consumer goods with tools was now the responsibility of the craftsmen.
Archimedes of Syracuse can be seen as a symbolic figure for the formation of technology at this time. He lived from c. 287 – c. 212 BC and was a Greek mathematician, physicist, astronomer, inventor, and engineer.
Archimedes may have used mirrors acting collectively as a parabolic reflector to burn ships attacking Syracuse. The 2nd century AD author Lucian wrote that during the siege of Syracuse (c. 214–212 BC), Archimedes destroyed enemy ships with fire. The device, sometimes called the "Archimedes heat ray," was used to focus sunlight onto approaching ships, causing them to catch fire.
Archimedes has also been credited with improving the power and accuracy of the catapult. A large part of Archimedes' work in engineering probably arose from fulfilling the needs of his home city of Syracuse. Archimedes was commissioned to design a huge ship, the Syracusia, which could be used for luxury travel, carrying supplies, and as a naval warship. The Syracusia is said to have been the largest ship built in classical antiquity. It was capable of carrying 600 people and included garden decorations, a gymnasium and a temple dedicated to the goddess Aphrodite among its facilities. Since a ship of this size would leak a considerable amount of water through the hull, the Archimedes' screw was purportedly developed in order to remove the bilge water. Archimedes' machine was a device with a revolving screw-shaped blade inside a cylinder. It was turned by hand, and could also be used to transfer water from a low-lying body of water into irrigation canals.
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Archimedes (Ἀρχιμήδης)

Screw pump

Compound pulley
Archimedes principle

Presenter-Notizen
Präsentationsnotizen
Archimedes is credited with designing innovative machines, such as his screw pump, compound pulleys, and defensive war machines to protect his native Syracuse from invasion. 
But Archimedes also anticipated modern calculus and analysis by applying the concept of the infinitely small and the method of exhaustion to derive and rigorously prove a range of geometrical theorems, including: the area of a circle; the surface area and volume of a sphere; area of an ellipse; etc.
A law of physics fundamental to fluid mechanics is associated with his name: The Archimedes' principle. It states that the upward buoyant force that is exerted on a body immersed in a fluid, whether fully or partially, is equal to the weight of the fluid that the body displaces. 
The most widely known anecdote about Archimedes tells of how he invented a method for determining the volume of an object with an irregular shape. According to Vitruvius, a votive crown for a temple had been made for the King of Syracuse, who had supplied the pure gold to be used; Archimedes was asked to determine whether some silver had been substituted by the dishonest goldsmith. Archimedes had to solve the problem without damaging the crown, so he could not melt it down into a regularly shaped body in order to calculate its density. Archimedes had noticed, while taking a bath, that the level of the water in the tub rose as he got in. He realized that this effect could be used to determine the volume of the crown.
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Clocks

Sun dial                                                                            Water clock                              Hourglass 

Presenter-Notizen
Präsentationsnotizen
One of the most important first machines were clocks. Some predecessors to the modern clock may be considered as "clocks" that are based on the movement in nature: A sundial shows the time by displaying the position of a shadow on a flat surface. 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. A major advance occurred with the invention of the first mechanical clocks around 1300 in Europe, 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.
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Clocks

Presenter-Notizen
Präsentationsnotizen
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 the book by Peter Galison: Einstein's clocks and Poincare's Maps.
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