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Abstract

The article deals with a philosophical and theoretical analysis that places the beginnings of the
digital revolution within the domain of the Philosophy of History. Over the years, this revolution
has led to the development of a concept of “Digital Ecological Niche” and the mefaconcept of
“Digitality,” which have greatly reshaped the interaction system based on the coding process,
specifically the development of a language system. During this transformative period, historical
science has improved its methods by using ICT tools. The article also outlines the research path
that aims to uncover the origins of Digitality, revisiting the centuries when Computational
Science laid down its basic principles. The progtess in this field was greatly influenced (among
others) by Babbage and Lovelace’s work on mathematical language systems, followed by Jean-
Claude Gardin and Murray Lawson. They creatively used “punched cards,” laying the
groundwork for Computer Science. This field played a crucial role in the development of 20t
century mainframe computers through programming languages and formalization, placing
Digital History in a broader historical context. In this context, Coding and mathematical
methodologies furnish historians with advanced technologies for the preservation and analysis
of historical data. However, the extent to which computation and Turing machines can
comprehensively understand and interpret History remains a point of contention.

Keywords: Encoding, Digitalization, Digital Ecological Niche (DEN), Punched Cards,
Abstraction, Babbage, Lovelace

L articolo si focalizza sull analisi filosofica e teorica che colloca gli inizi della rivoluzione digitale nell’ambito della
Filosofia della Storia. Nel corso degli anni, questa rivoluzione ha portato allo sviluppo del concetto di ""Nicchia
Ecologica Digitale” ¢ del metaconcetto di "Digitalita", che hanno notevolmente rimodellato il sistema di
interagione basato sul processo di codifica, in particolare lo sviluppo di un sistema linguistico. Durante rivoluzione,
la Scienza Storica ha implementato la sna metodologia ntilizzando strumenti ICT. 1. articolo delinea anche il
percorso di ricerca che mira a scoprire le origini della Digitalitd, rivisitando i secoli in cui la Scienga
Computazionale ne ha stabilito i principi fondamentali. 1 progressi in questo campo sono stati fortemente
influenzati (tra gli altri) dal lavoro di Babbage e Lovelace sui sistemi linguistici matematici, seguiti da Jean-
Clande Gardin e Murray Lawson. Questi hanno nsato in maniera innovativa le "carte perforate", gettando le
basi dell’Informatica. Questo approccio ha avuto un ruolo cruciale nello sviluppo dei computer mainframe del XX
secolo, attraverso lingnaggi di programmagione e formalizzazione, ponendo la Storia Digitale in un contesto storico
pin ampio. In guesto contesto, la codifica e le metodologie matematiche forniscono, agli storici, tecnologie avanzate
per la conservazione ¢ ['analisi dei dati storici. Tuttavia, i limiti della computazione e della macchina di Turing,
nella comprensione ¢ interpretagione della Storia, sono tutti da chiarire.
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1. The DEN, the coding

The most recent “mid-term” period has been characterized by the advent of digital
transformation, specifically the establishment of the Digital Ecological Niche (DEN) [1], [2], a
sociocultural habitat formed through a triad of interconnected nodes, per the
“personZpersons2machines” relational principle.

Differing from the century-old concept of “(biological) ecological niches” [3], [4], [5], [6], [7],
[8], [9], [10], [11], [12] — which defines a species’ position within an ecosystem, shaped by its
environmental needs and functional role! — the DEN operates as an advancement of the
communication system. Within this system, the agents consist of not only humans but also
machines, whose presence prompts a new process of symbol textual encoding in a format
readable by machines. The transition to digital technology, in essence, refers to the
“computerized digitization of the «original digitization»”, which pertains to the initial process of
character encoding through the development of vowels and consonants, utilized by individuals
to convey, elucidate, and symbolize.

This clear-cut assumption has defined the means of communication utilized amongst humans.
In light of this idea, Claude Elwood Shannon [14], [15], [16], [17] and Warren Weaver [15], [10],
[17] developed their theories? and studies, leading us to contemplate “digitalization” as a process
that stems from the human intellect.

The linguistic studies of de Saussure [18], [19] and the Russian formalists? are credited with laying
the foundation for the modern Theory of Communication, as they sought to systematize the
formal aspects of communication. In light of the subject matter at hand, it is worth noting that
the most paramount notion is that of Shannon, who in the year 1945 embarked on a quest to
ascertain a practical measure by which information can be “quantified”. This system would allow
for the exchange of information between two calculators. Consequently, Shannon perceived
communication through a mathematical lens, where data could be streamlined to eliminate
duplication and thereby eliminate superfluous and non-quantifiable information. Shannon’s

1'This fundamental concept in Evolutionary Biology and Ecology was initially developed by
Joseph Grinnell and later expanded by scientists such as Charles Elton and G.E. Hutchinson. It
encompasses the fundamental niche, describing optimal conditions in the absence of
competition, and the realized niche, constrained by biotic interactions. Ecological niches dictate
species distribution and coexistence dynamics, which are crucial for ecosystem management and
consetrvation [13].

2 The “Information Theory”, the former, and the possibility of automatically translating from one
language to another, the latter.

3 We can read about Viktor Borisovi¢ éklovskij, Vladimir Jakovlevi¢ Propp, Roman Jakobson,
Boris Michajlovi¢ Ejchenbaum and the Linguistic Center of Moscow in the book written by
Todorov e Bravo [20].
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endeavours can be aptly identified as a mathematical interpretation of encoding, leading to
digitization, entailing the development of a discrete and actionable message.

In a similar vein, Warren Weaver expounded in his Memorandum to Norbert Wiener [21][21], the
founder of Cybernetics, the prospect of implementing computer systems for automatic language
translation. The foundation of this concept is rooted in the notion that language serves as a
system of encoding.

In the present day, the most recent digital revolution, integrating machines as active participants
in the interplay structure, inevitably requires a deeper level of abstraction in the communication
system. As a result, it is imperative to establish a novel structure and relocate all modes of
discourse to the DEN. In the wake of Turing’s influence, as predicted, machines have developed
into agents that produce knowledge.

In light of the digital transformation being indicative of the ‘mid-term’, it is equally imperative
to acknowledge that this process must be regarded as a longue durée historical phenomenon [22],
[23], [24], which has only been acknowledged as a significant historical issue in recent times.
Despite this, within the current timeframe, contemplation has dissociated the expression from
its significance and denotation, resulting in a growing cognizance among scholars that
digitalization is a deceitful guise, misleading one’s perception instead of advancing it.

In light of the ongoing discourse, albeit veiled, within the scope of a humanistic methodology
that continues to reveal a dearth of comprehension regarding the concept of digitalization, its
“long-term” remains imperceptible to many and is entirely overlooked in departmental and
interdepartmental undertakings. The intellectuals, who consistently recycle theoretical
standpoints that do not aim to amalgamate the “qualitative” and “quantitative”, “event-based”
and “universal”, satisfy themselves by discovering remedies through the addition of suffixes and

prefixes to the term «History».

As an illustration, the term «jyperHistory» [25], [26], [27], in an endeavour to amplify its
significance, to additionally connects it to the age of knowledge and intangible assets, while
disregarding the fact that such classifications hold no substance.

Taking into consideration the prefix “hyper” in its linguistic sense, signifying “going beyond”, it
can be concluded that History, while not transcending itself, does not have the intention to do
so — a rational assertion.

The phenomenon of “communication acceleration” and “setvice enhancement” have no direct
correlation with History, except when the latter chooses to focus its attention on elucidating
their historical and historiographical context. By altering the initial point of reference to the
moment of conceptualization of “service”, it initiates the mechanism by which digital
communication bears no distinction from the offerings of previously existing communication
frameworks.

In considering “hyperHistory” as a process of transcending boundaries, we would simply engage
a whimsical mechanism that would prompt us to contemplate the realm of potentialities, thereby
converting Information Technology into a medinm of communication that would metamorphose
History into a Sci-Fi tale. In spite of Nadel’s conviction that History is endowed with the capacity
to prognosticate the future [28], its essence remains unchanged, rendering syperHistory a mere
moment in its bygone existence, designated solely as History, a term that cannot be modified by
prefixes or suffixes under any circumstances.
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The digital revolution has indeed expedited the progression of History, characterized as a
meticulous procedure in which a concluded and perfected action swiftly transforms into an
archival “record,” from which it promptly reemerges as a “source”. Our interlude is
unequivocally defined by an accelerated decrease in the timeframe needed to examine a source
and its final dissemination as a research output [1].

However, it is indisputable that this rapid advancement falls within the realm of History and
never surpasses it. Furthermore, the notion of “presentism” [29] — the misconception of the
steadfastness of the current moment — does not alter the concept of History towards a state of
hyperactivity. The expeditious tempo of the bz et nunc in the digital domain does not disassociate
present actions from their past occurrences, as they persist from their inception.

The succinct nature of interactions among the representatives of the DEN is in line with the
overarching “/ongue durée phenomenon” of digitalization, which is — and must expressly revert to
being — the process of “encoding,” as previously stated. The genesis of a code, emerging from
the primary endeavour that culminated in the formation of the alphabet [30], [31], [32], facilitates
the dissemination of knowledge between two parties/entities.

As we are aware, the emergence of human characteristics was a gradual process, and Science is
unable to definitively distinguish between primates and our forebears. Likewise, a definitive
moment cannot be ascertained regarding the mutual understanding among humans on the
nomenclature adopted for giving names to physical objects, geographical sites, and metaphysical
entities. There has never been a linguistic Big Bang, as theorized by Noam Chomsky [33].
Notwithstanding, regardless of the route taken, be it through Biology, Physiology, or cognition,
it is indisputable that, through a series of events beyond our complete comprehension, primitive
humans’ grunts and vocalizations evolved into diverse utterances (terms) utilized to depict
varying circumstances.

The set of letters (vowels and consonants) that has materialized as a result of this undertaking is
the outcome of said act of codification, thereby constituting a framework for encoding, which
signifies the commencement of the «information digitization process». The primary goal of
codification is to establish a limited set of symbols capable of generating an unlimited range of
expressions, with the utmost purpose of documenting humanity’s memories and history [34].

Digital transformation remains a long-term phenomenon, currently marked by a progression
towards digital transmission of information. In this regard, a novel entity, the Turing Machine,
coexists alongside human agents. The latter, devised as a medium for trade, is implemented at the
discretion of the former and its continuous improvement endows it with the ability to generate
data autonomously and function as an integral component of the network, assuming the role of
a node.

With that being said, it must be emphasized that reflection does not absolve, nor does it simplify,
the recognition of the emergence of the DEN from the material realm. However, during the
upgrading procedure, as a result of the digital transformation, the DEN is assimilating the
physical world, intending to “encode” it to generate its digital counterpart, encompassing not
only human creations (artefacts and records), in both corporeal and non-corporeal forms, but
also striving towards the substitution of analogue services with entirely digital ones. The
establishment of the DEN is rooted in the imperative of an anthropological transformation that
designates the individual as Homo-Loggatus, an integral component of the DEN structure,
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achieved by an act that generates a digital iteration of humanity, retaining solely its informational
components*.

The aforementioned procedure compels historians to engage in introspection, directing their
focus towards themselves rather than History as a whole. This necessitates an evaluation that
propels their field towards the realm of Digital History (DHy).

2. Digital History as History of Digitality?

The very foundation of the DEN can be traced back to the process of encoding, which
establishes a linguistic framework for seamless communication between human beings, groups,
and machines. In this regard, Computer Science (Informatics) serves as the quintessential
“linguistic unifier” among the Sciences, offering a universal code to streamline the intricacies of
multidisciplinarity and interdisciplinarity.

It is of utmost importance to recognize that this conjecture inherently categorizes historians as
“informatic agents,” as posited by Le Roy Ladurie [35]. In essence, they must promptly adapt to
coding and Information Technology in their professional endeavours’. It is crucial for historians
to acquire a skillset that will guide them to consider ICT and Artificial Intelligence platforms as
resources for a groundbreaking methodology that transforms the discipline of historical science.
It is imperative to recognize that the Turing Machine offers a multitude of advantages over the

4 The concept of “Homo-Loggatus” refers to humans who have acquired an active digital identity
in the digital world. This concept is based on the notion that through patticipation and
interaction with digital technologies and computer infrastructures, humans become an integral
part of the “digital ecological niche.” Essentially, becoming a “Homo-Loggatus” implies that the
individual has connected or “logged in” to the digital network through vatious platforms and
technological tools. This connection provides the individual with a digital identity, which may
include personal data, preferences, online activities, and more. This digital identity thus becomes
a significant part of the individual’s life and experience, influencing their interaction with the
digital world and their role within it. The “Homo-Loggatus” actively participates in digital
culture, contributing content, interactions, and online transactions. Additionally, this digital
identity can influence access to digital services, the creation of online communities, and even
economic opportunities. The “Homo-Loggatus” represents a new type of humans who have
adapted and integrated into the digital society, assuming a significant identity and role within the
context of the “digital ecological niche,” as stated by Spina [1], [2].

5> «Grand mangeur d’informations, 'ordinateur-historiographe s’accommode du reste des
problématiques, voire des idéologies les plus diverses. L'une des premicres études d’«histoire-
machine» parue voici quelque temps dans la revue Annales était 'ccuvre d’un chercheur
soviétique qui voulait établir le taux d’exploitation des paysans russes par les grands propriétaires
d’autrefois: c’était du Marx ou du Lénine tout pur, mais accommodé a I’électronique. Dans un
ordre d’idée un peu différent, aux Etats-Unis, les nouveaux historiens radicaux, comme
Lockridge, qui tentent de réévaluer la révolution de 1776 et qui veulent lui trouver un contenu
révolutionnaire, voire castriste, effectuent cette recherche avec la technologie la plus
«sophistiquée»: dépouillant, au moyen d’ordinateurs, les centaines de milliers de chiffres contenus
dans les documents fiscaux des treize colonies, ils tentent de montrer que les soulévements de la
guerre d’Indépendance procédaient d’un état de crise sociale: les petits fermiers, victimes de cette
dépression, paupérisés par le morcellement de leurs terres, polarisérent leur ressentiment contre
les maitres britanniques».
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traditional approach, particularly in the realms of calculation, storage, processing, and retrieval
of information. It goes without saying, furthermore, that digital historians are not such because
they replace paper, pen, and typewriter with a computer, remaining, in this perspective, within
the realm of traditional methodology. Conversely, the discipline of Computer Science will guide
historians to perceive DHy as an essential chronicle and historiography of the Digital Ecological
Niche, representing an advancement in communication networks. In the interim, the
arrangement and ongoing development of the said system as a collaborative setting has altered
human behaviour within it, establishing itself as a realm that warrants a narrative of its own
history.

Thus, the configuration of DHy entails a twofold approach, requiring historians to navigate their
investigations both beyond the DEN in a conventional manner, and within it through digital
means, in order to effectively present the evolving narrative of History.

To categorize “Digital History” exclusively based on the methodological dynamic between
humans and machines is overly reductionist. The matter at hand necessitates consideration on
two fronts: 1) Does DHy serve as a linguistic-semantic methodology utilized by historians,
namely a research process that solely relies on the utilization of Information Technology, thereby
relegating historians to the role of “those who can give meaning” and effectively rendering
computers as replacements for traditional tools such as paper, pen, and typewriter? 2) Perchance
revisiting the concept of “digitalization” to its essence of “coding,” DHy entails a computational
procedure that empowers the Turing Machine to actualize insights on previous occurrences —
consequently directing contemplation towards the query “Can a Machine document the Past?”.

Examining the primary scenatio, the digital conversion is outlined as a progression that, on the
one hand, has augmented historians’ work surface with a plethora of fresh sources (digital and
digitized), whose organization inherently demands the utilization of ITC for retention and
assessment. Conversely, it transforms digitalization into a mere process of accumulation, thereby
obliging archives to accommodate the historians’ demand for online source accessibility through
a procedure restricted to the photographic reproduction of paper records.

In this context, the second scenatio, which fundamentally questions the role of historians,
necessitates the examination of the DEN, its complexities, and the “efaconcept” of «Digitality»
— which arose from the DEN, to encompass and explain the cultural, social, linguistic,
philosophical, scientific and humanistic transformations driven by the advancement of digital
technologies — as a historical dilemma.

As we just stated, the Digital Niche represents the progtess of the interplay system. Otherwise,
the digital revolution is something profound and radical. It changes the perception of life. Martin
Heidegger, for instance, created the concept of “Gestell’® [36], [37], [38] to describe how

¢ In the view of Heidegger, the philosophical tradition of the West has been progressively
characterised by an increasingly nihilistic perspective on the concept of “Being”. The question of
Being has been largely overlooked, and with it, the awareness of this disappearance of Being has
also been forgotten. Heidegger interprets the end of the thought of Being as Gestell, that is to say,
as the ‘imposing of itself’ of technology. The prefix Ge- indicates ‘complexity’; stellen means ‘to
place’; the term Gestell can be translated as «to compose (or “enframe”)», a word that, in reference
to technology, could denote “the fact that it (the technology) is given” as a composition of parts.
By Gestell, however, Heidegger wants to mean the “peremptory”, imposing of technology. The
verb “to compose” is translated here as Geszell, which indicates the fact that technology is given

6
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technology shapes and “enframe” our view of the world. It transforms everything it touches into
data, and information and nodes in a network, profoundly affecting our relationship to reality
and other individuals. This conversion is not only technical but ontological; it changes the way
we perceive and interact with the world through the lens of “Digitality”’, which is a state of
culture, a state of mind, a mefaconcept which encompass all others — “digitization”,
“digitalization”, “digital transformation”, “online services”, “interconnection”, “/~renovation”,
“digital life”, “interaction”, and all other concepts we use to explain single aspect of the digital
turn — a model, a filter through which we interpret the whole of existence, reducing complexity

and nuance to simple units of information. Digitality is “the” substantial viewpoint.

This condition, conversely, entails the necessity for scholars who aspire to examine the DEN
and Digitality as historical phenomena to employ ICT tools as the exclusive instrument for
analysing these concepts/dimensions. Consequently, ITC simultaneously becomes the object of
study (also, historical source) and the instrument of analysis — Bernard Stiegler posits that
technology is a «pharmakon,» [39] — a term denoting both a “remedy” and a “poison” (as stated
by Deridda) [40] — which catalyses the emergence of novel forms of expression and critical
thinking.

Contrarywise, in light of the matter, it is crucial to review the feasibility of a semantic
introspection arising from an Artificial Intelligence platform, which will be a requisite for
overseeing the extensive Big Data of History. The digitization of our cultural heritage
necessitates a well-crafted encoding method that can convert archival materials into
computetized information complexes. This will grant the Turing Machine the capacity to carry
out computational procedures and generate fresh historical insights.

In light of this moment of reflection, it is imperative to recognize digitization as a long-term
phenomenon that has brought about a revolutionary change in the daily lives of individuals in
the digitalized society.

3. At the origins of the coding’s long-term phenomenon

The digitalization process experienced a significant acceleration and oscillation between the
1930s and 1950s of the 20th century, ultimately becoming a pivotal component of the digital
society, culture, and economy. The physical world has embraced digitalization, which, having

as a composition of parts. However, Heidegger’s intention is to convey the idea of technology as
a peremptory, imposing force. In comparison to the spontaneous manifestation of Greek physis,
the imposition of technique represents a self-giving, which is characterised by an “accumulation
of elements”. The concept of physis can be seen as analogous to a river that flows naturally from
the sky to the earth, bringing the divine closer to the human. This natural flow can be understood
as an illustration of the Gewviert, or ‘quartet’, between heaven, earth and the divine and mortal. In
contrast, the “technicalised” concept of Being can be seen as analogous to a river that has been
harnessed by hydroelectric power stations, which extract resources from nature in order to
accumulate them. A defining characteristic of contemporary technology is its pervasive
imposition on humanity. While in the Modern age, technology was conceived as an instrument at
the service of humankind, the completion of Western metaphysics in the contemporary age
renders this interpretation untenable. In this new age — the age of digitality —, technology is no
longer merely an instrument at our disposal; it has become a formidable force that imposes its
own rules and regulations.
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originated from it, has now pervaded it entirely, assimilating it and transforming its equilibrium
to suit the interconnectivity of “data” (Big Data). The latter, or “unphysical items,” have become
an abundant asset in the contemporary market, ultimately surpassing the discourse surrounding
the potential of globalization. This has manifested in the emergence of formidable entities that
possess the ability to penetrate once-impenetrable exchange realms.

The current direction of our progress, focused solely on “presentism” and utilizing the term in
place of “future,” has resulted in a significant disconnect between the original intention of the
Turing Machine, its programmers, and its current state of wrong utilization.

g > 1ts prog g

It is imperative to engage in rebalancing to explicate the source of integrating the third entity of
the DEN and, consequently, the divisive force driving the oscillation in the phenomenon.

Our reasoning directs us towards the Victorian era, prompting us to examine the concepts of
Chatles Babbage and the musings of the mathematician Ada Byron Lovelace.

At that pivotal moment in History, the world was starting to mechanize and break down actions
into smaller components. In the antecedent century, Gottfried Wilhelm Leibniz had previously
condensed the alphabet into binary code, transforming each word into a sequence composed
solely of two numerical components, «0» and «1» [41]. This procedure facilitates more efficient
supervision of regulatory, computational, and operational endeavours. In the succeeding centuty,
Harry Ford would adopt this principle and include it in his concept of the “assembly line”.

Blaise Pascal conceived the notion to devise his calculating apparatus, aptly named the Pascaline,
with the sole intention of aiding his father, Etienne Pascal (1588-1651), in the administration of
his office as Superintendent of Finances in Rouen. Although the philosopher’s intuition is
decisive, «the much-admired machine of Pascal — according to Ada Lovelace — is [...] simply an
object of curiosity, which, whilst it displays the powerful intellect of its inventor, is yet of little
utility in itself. Its powers extended no further than the execution of the first four operations of
arithmetic, and indeed were in reality confined to that of the first two, since multiplication and
division were the results of a series of additions and subtractions. The chief drawback hitherto
on most of such machines is, that they require the continual intervention of a human agent to
regulate their movements, and thence arises a source of errors; so that, if their use has not
become general for large numerical calculations, it is because they have not in fact resolved the
double problem which the question presents, that of correctness in the results, united with
economy of time» [42].

The implementation of digitalization has, albeit unintentionally and inadvertently, permanently
altered the linguistic framework. As of that point, the dialogue among human beings could be
efficiently condensed into minimal numerical proportions, thus paving the way for the reduction
of words and meanings into “second-order abstractions” elements, as declared by Frege [43],
[44], [45], [46], [47], Hilbert [48], [49], [50], [51], [52], [53], [54], [55], [56], and Gbdel [57], [58],
[59], [60]. The crucial theoretical concepts of the three philosophers paved the way for a new
understanding of “abstraction processes™ in the emerging century, which ultimately led to

7 «“Abstraction” is a way to do decomposition productively by changing the level of detail to be
considered. When we abstract from a problem we agree to ignore certain details in an effort to
convert the original problem to a simpler one. We might, for example, abstract from the problem
of writing a play to the problem of deciding how many acts it should have, or what its plot will
be, or even the sense (but not the wording) of individual pieces of dialogue. After this has been

8
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advancements in software and programming [61]. From thenceforth, our digitalization
undertaking gave rise to the prospect of acknowledging a new entity within the framework of
interdependencies: the machine.

Amidst the 1800s, many academics dedicated their efforts towards devising computational
contrivances. The world was undergoing a phase that would revolutionize every invention
hitherto utilized. A prime example of this is the replacement of carts and carriages with railways
and the subsequent transition from sailing vessels to steamships. Every mechanical devising was
open to enhancement.

The domain of mathematical computation may also be enhanced with the assistance of
technological tools, prompting many mathematicians to devise computational devices. Within
the group, we encounter a figure resembling Charles Babbage, who, during the 1820s and 1830s,
endeavoured to create the “analytical engine,” a programmable mechanism capable of carrying
out a series of instructions through a designated «program».

The aforementioned invention lacks any novelty that surpasses the functionality of basic
calculators, specifically the arithmometer devised by Charles Xavier Thomas de Colmar [62].
Notwithstanding, the primary purpose of the analytical engine was to obviate the laborious duty
of perusing the outcome of each operation, transcribing it by hand onto paper, and reinserting
it into the apparatus for the ensuing operation, thus sparing time and eradicating inescapable
transcription mistakes. The analytical engine has the capability to operate autonomously until
the desired result is reached.

Babbage’s “computer” was to be comprised of a “mill” and a “store.”® The former was to
perform the four fundamental arithmetic operations, while the “store” was a set of columns of
decimal wheels, akin to those of the “difference engine,”® where numerical data to be processed,
partial results, and final outcomes were recorded.

done, the original problem (of writing all of the dialogue) remains, but it has been considerably
simplified perhaps even to the point where it could be turned over to another or even several
others. [...] The paradigm of abstracting and then decomposing is typical of the program design
process: Decomposition is used to break software into components that can be combined to
solve the original problem: abstractions assist in making a good choice of components. We
alternate between the two processes until we have reduced the original problem to a set of
problems we already know how to solve. [...] The process of abstraction ran be seen as an
application of many-to-one mapping. It allows us to forget information and consequently to treat
things that are different as if they were the same. We do this in the hope of simplifying our
analysis by separating attributes that arc relevant from those that are not» [61].

8 The mill itself used a collection of rotating barrels with pegs mounted on them for its internal
state changes and management. The store had the capability to hold up to one thousand forty-
digit numbers. It was programmed in a low-level language — similar to how assembly language is
used today. The whole machine would have been powered by a steam engine [63].

9 Unlike the “analytical” device, the “difference engine” worked by using polynomial functions,
that is, a system that uses variables and coefficients, and fairy simple mathematical functions —
addition, subtraction and multiplication. It did this by applying an algorithm called “divided
differences”, which consisted of a series of columns, each representing a number value with each
column showing part of the result of the calculation. It was designed to make calculations with
sixteen digits and six orders of magnitude — which is, a range between one and a million, or a
thousand and a thousand million.
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The issue lay in the ‘software’, namely the sequence of commands and instructions to be
imparted to the machine, which also necessitated the function of “conditional branching,” i.e.,
the ability to change the sequence of operations automatically depending on the result attained
at that moment.

The “computer” thus required a medium to store data for acquisition. The question arose of
how to make the machine work and which tools to use to encode and simplify the data to be
processed. The dataset had to be discrete and free from falsified data.

Babbage’s perspective was not amiss. It was imperative to encode information in a machine-
readable language. At this historical juncture, thoughts turned to digitalization as a coding
process not aimed at transmitting information among human subjects (human-oriented
digitalization) but between humans and machines (computer-oriented digitalization). With
Babbage, we are witnessing the genesis of that oscillation which led to the conceptualization of
“encoding” as an essential step in the realization of the digital world and the establishment of
the interplay structure upon which it is based: “person2persons2machine.”

Luigi Menabrea seized upon Babbage’s ideas and decided to describe the analytical engine in an
article published in the «Swiss journal Bibliotheque universelle de Geneve, titled Sketch of the
Analytical Engine by Mr. Charles Babbage [64]. The text made its way to England, where Chatles
Wheatstone appreciated its contents, to the point of asking Ada Lovelace, who was thoroughly
acquainted with Babbage’s theories and projects, to translate it into English.

Ada agreed, but with no intention of writing a new article, she opted to merely append
explanatory notes to Babbage’s text, among which she added a method of calculating «Bernoulli
Numbers», which is seen as the first complete computer program, making Ada Lovelace the first
computer programimer.

The final text, after a few months, was published in the journal «Scientific Memoirs, Selected
from the Transactions of Foreign Academies of Science and Learned Societies», under the title
Stketch of the Analytical Engine Invented by Charles Babbage, an essay that represents the theoretical
synthesis between Leibnizian’s thought and Pascal’s mechanical devices. Ada’s essay is the
experimental idea of “software” as a linguistic system between humans and machines.

Lovelace’s was certainly not a verbal system. The interplay required a physical medium on which
to base the exchange, which Ada identified in the Jacquard loom: the backing system, which
allowed, using punched cards, the loom to work automatically without the intervention of the
human operator.

«To simplify this manufacture, Jacquard devised the plan of connecting
each group of threads that were to act together, with a distinct lever
belonging exclusively to that group. All these levers terminate in rods,
which are united together in one bundle, having usually the form of a
parallelopiped with a rectangular base. The rods are cylindrical, and are
separated from each other by small intervals. The process of raising the
threads is thus resolved into that of moving these various lever-arms in
the requisite order. To effect this, a rectangular sheet of pasteboard is
taken, somewhat larger in size than a section of the bundle of lever-arms.
If this sheet be applied to the base of the bundle, and an advancing motion
be then communicated to the pasteboard, this latter will move with it all
the rods of the bundle, and consequently the threads that are connected
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with each of them. But if the pasteboard, instead of being plain, were
pierced with holes corresponding to the extremities of the levers which
meet it, then, since each of the levers would pass through the pasteboard
during the motion of the latter, they would all remain in their places. We
thus see that it is easy so to determine the position of the holes in the
pasteboard, that, at any given moment, there shall be a certain number of
levers, and consequently of parcels of threads, raised, while the rest remain
where they were» [42].

Every machine responds to a fundamental principle: to enable humans to have more, in less
time. Every mechanical invention must guarantee a “gain,” whether it be in purely economic
terms or in terms of the immediate resolution of a calculation and analysis problem [1], [65].
While it is true that the Pascaline and the automatic loom respond to this need, it is even truer
that it would have been Babbage’s machine [42], [66], [67], [68], [69], [70], [71] which could have
taken this reasoning to a more innovative level. But his creation failed; nevertheless, Ada
Lovelace’s reflection embodies the principle upon which today’s Computer Science is based, up
to the advent of “cloud” systems: the creation of a medium for the storage, organization, and
transmission of data and documents (Floppy Disk, CD-ROM, DVD-ROM, etc.), for their
subsequent computational analysis.

Certainly, distinctions are in order. If, for the loom, punched cards provided the correct
instructions for executing the artwork in the fabric being worked on, the same punched cards
(the “Operation Cards” and the “Cards of the Variables”), and their proper arrangement, would
have worked differently on the English inventor’s analytical engine: they would have, indeed,
allowed it to perform addition, subtraction, multiplication, and division operations, and
subsequently represent them in specific columns.

Hence, the historical origin of “encoding” as the systematization of a language system capable
of enabling dialogue between humans and machines. We are at the first theoretical experience
of the need to ‘formalize’, which will see, subsequently, in Jean-Claude Gardin a new
“innovator”. From that moment on, the meanings of the historical digitalization phenomenon
changed, and the new concept led, in the subsequent centuries, to Artificial Intelligence tools
and to all those computer technologies that are based on the codifying process to create machine-
readable information. The codifying process will translate into a controversial mechanism of
adaptation to the Digital Ecological Niche, in which linguistic expressions and words — the
“social glue” — become relational links (edges) between “dimensions” (humans), which become
nodes arranged on different servers, allowing connection to the Internet.

The “computer” thus required a medium to store data for acquisition. A dilemma emerged
regarding the operation of the machine and which techniques to utilize for encoding and
streamlining the data for processing. To ensure the dataset’s integrity, it needed to be discrete
and free from any falsified information.

Babbage’s stance was not erroneous. It was imperative to encode information in a machine-
readable language. During this pivotal moment in history, the focus shifted towards digitalization
as a form of coding that was not intended for the exchange of information between humans
(human-oriented) but rather between humans and computers (computer-oriented). Babbage’s
contributions mark the beginning of the oscillation that paved the way for the conceptualization
of “encoding” as a fundamental element in the materialization of the digital sphere and the
establishment of the interdependent structure known as “person2persons2machine.”
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In a demonstration of intellectual acumen, Mr. Luigi Menabrea embraced Babbage’s theories
and proceeded to outline the analytical engine in a piece published in the renowned “Swiss
journal Bibliothéque universelle de Geneve,” entitled Sketch of the Analytical Engine by Mr. Charles
Babbage [64]. The document reached England, where Chatles Wheatstone held great admiration
for its contents and subsequently requested Ada Lovelace, who possessed extensive knowledge
of Babbage’s concepts and endeavours, to render it into English.

Ada has confirmed her agreement, although she has no plans to compose a new piece; rather,
she has decided to add explanatory notes to Babbage’s text. After a span of several months, the
ultimate draft was released in the esteemed publication «Scientific Memoirs, Selected from the
Transactions of Foreign Academies of Science and Learned Societies,» bearing the title Skezch of
the Analytical Engine Invented by Charles Babbage. This composition serves as an amalgamation of
Leibnizian ideology and the mechanical contrivances of Pascal. Ada’s written piece delves into
the experimental notion of “software” as a language system that bridges the gap between humans
and technology.

Lovelace’s was certainly not a verbal system. In order for the interaction to occur, a physical
medium was necessary. Ada pinpointed the Jacquard loom as the ideal platform, as its backing
system utilized punched catrds to automate its functioning without requiring human input.

«To simplify this manufacture, Jacquard devised the plan of connecting
each group of threads that were to act together, with a distinct lever
belonging exclusively to that group. All these levers terminate in rods,
which are united together in one bundle, having usually the form of a
parallelopiped with a rectangular base. The rods are cylindrical, and are
separated from each other by small intervals. The process of raising the
threads is thus resolved into that of moving these various lever-arms in
the requisite order. To effect this, a rectangular sheet of pasteboard is
taken, somewhat larger in size than a section of the bundle of lever-arms.
If this sheet be applied to the base of the bundle, and an advancing motion
be then communicated to the pasteboard, this latter will move with it all
the rods of the bundle, and consequently the threads that are connected
with each of them. But if the pasteboard, instead of being plain, were
pierced with holes corresponding to the extremities of the levers which
meet it, then, since each of the levers would pass through the pasteboard
during the motion of the latter, they would all remain in their places. We
thus see that it is easy so to determine the position of the holes in the
pasteboard, that, at any given moment, there shall be a certain number of
levers, and consequently of parcels of threads, raised, while the rest remain
where they were» [42].

The cornerstone of all machinery is its ability to enhance human productivity, allowing for
greater efficiency and output in a shorter time. Every mechanical invention must guarantee a
“gain,” whether it be in purely economic terms or in terms of the immediate resolution of a
calculation and analysis problem [1], [65]. Granted, the Pascaline and the automatic loom do
meet this demand, yet it is without question that it was Babbage’s machine [42], [66], [67], [68],
[69], [70], [71] that could have advanced this thought process to a more cutting-edge level.
Despite its ultimate failure, the work of Ada Lovelace remains a quintessential example of the
fundamental tenet underlying modern Computer Science, even in the era of “cloud” technology:
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the development of a medium for the retention, arrangement, and dissemination of information
and records (e.g. Floppy Disk, CD-ROM, DVD-ROM, etc.), for their subsequent computational
analysis.

Certainly, distinctions are in order. In the circumstance that the punched cards were to offer the
correct instructions for the execution of the design on the fabric, the aforementioned punched
cards (referred to as the “Operation Cards” and the “Cards of the Variables”) and their correct
alignment, would have yielded varying outcomes on the analytical engine of the English inventor.
In this given circumstance, they would have, indisputably, granted the capability to execute the
functions of addition, subtraction, multiplication, and division, and subsequently illustrate them
in assigned columns.

Consequently, the genesis of encoding can be attributed to the methodical categorization of a
language system that facilitates discourse between humans and machines. We are presently
encountering our initial theoretical encounter with the requirement to “formalize,” a concept
that will later be exemplified by Jean-Claude Gardin as a pioneering force. In the aftermath of
this occurrence, the implications of the historical digitalization phenomenon were reshaped, and
the ensuing concept brought about Artificial Intelligence instruments and all computer-based
technologies that are predicated on the codifying process to produce machine-readable data. The
codification process will yield a contentious adaptation mechanism for the Digital Ecological
Niche, wherein linguistic expressions and words serve as relational links between “dimensions”
(humans) organized as nodes on disparate servers, enabling Internet connectivity.

4. Coding as formalization

In the wake of the Lovelacean era, a century later, society found itself confronted with
formidable machines, upon which hefty investments were bestowed by corporate entities and
governmental bodies. Mainframes became coveted tools in every research field; even humanists
took advantage, viewing digitality as a laboratory space capable of removing historians from the
dimension of being “typographical scholars.” Despite humanists historically holding a crucial
role in language studies, the rise of digitalization has shifted their position and placed them on
the sidelines. This was particularly evident during the development of a coding language for
machine-readable texts. The conception of a predetermined fate, first proposed by Leibniz’s
Binary Code theory, must be confirmed through the essentiality, as emphasized by Ada Lovelace,
of devising a simplistic language capable of mathematically translating our ideas.

The contributions of Lovelace were crucial in the development of specialized systems for
communicating with mainframes, including Cobol, Basic, Ascii, Pascal, and Dos, by computer
scientists like John Backus [72], [73] and Grace Murray Hopper [74], [75].

The advent of calculators and computation in the 1930s marked a pivotal moment in Sciences,
as it ushered in a period of rational and deliberate understanding. This era also brought about an
awareness that the concept of “digitalization” had introduced novel “subjects” to the realm of
relationships and Knowledge construction. Scholars were determined to gain specific
competencies, and it was largely the responsibility of humanists to kickstart the contemplation
process that could open up new opportunities. The advent of digitalization has positioned
research in direct interaction with computers, thereby necessitating computation and continual
encoding. As per Niklaus Wirth’s observation [76], the cornerstone of Computer Science is
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comprised of data, its arrangements, and algorithms, and thus, all information must be
transformed into these components through encoding.

Digitalization’s long-term phenomenon is guiding all areas of understanding towards developing
intricate models that involve elements and information, which can be interpreted by machines
through coded language. Lovelace’s acumen necessitates the implementation of “formalization,”
a concept that is reinforced by Jean-Claude Gardin [77]. This serves as the bedrock for the true
conceptualization of “digitality,” where knowledge is predicated on a language that deconstructs
meanings into increasingly discrete forms.

Gardin’s essential was the ‘translation’ of text and archaeological finds into a data system, upon
which, based on correct instructions, computers could bring their processing power to bear, to
restore the complexity of archaeological information [78], [79], [80], [81], [82].

However, what information to translate? What to tell the machine, given that humanistic
information cannot be entirely mathematized?

Digitality, as a historical phenomenon, entails the emergence of complexities that bring, in a
more incisive way, reflection on the historical relationship between text and computable
symbolism, which is quite different from computation, which finalizes the former (text) into the
mechanization of reading.

The message that passes between two entities implies that there must be the same intellectual
and rational conditions between them. In the case of historical sources, scholars, despite having
the same intellectual abilities, do not always have the ontology of the subject who produced the
document, but this does not mean that they will not be able to grasp the meanings of every
grapheme. The computer, however — and therefore computation — only manages relations
between symbols based on instructions, without being able to considet/infer meanings, which
are different from signs, and therefore not computable — as Sebeok asserts, “sign[s] without
either similarity or contiguity, but only with a conventional link between its signifier and its
denotata” [83].

What computers can do is a non-content-based “reasoning”, thus simply numerical; and
formalized.

On this concept, Jean-Claude Gardin begins his reflection, which will lead him to recognize in
“encoding” the foundational role of humanistic methodological possibilities and to be the key
to the New Computer Archaeology.

He lived in the fervent times of Turing’s Machine; he appreciated its theorization, precisely
because it was a process that did not detach from digitality, but rather brought the latter into a
broader dimension, which would have empowered research, through the possibility of
preserving archaeological knowledge on machine-readable media, which would have, on one
hand, provided instructions, and on the other hand, would have had the task of organizing and
stoting.

This is the spirit that guided Gardin towards the foundation, in 1957, of the Centre
Mécanographique de Documentation Archéologique. The centre represents the mature fruit of
a research program related to a mission of the CNRS, in 1955, at the Institut Frangais
d’Archéologie de Beyrouth, with the aim of creating a public archive of punched cards, for the
cataloguing and development of a faster methodology in data retrieval, sorting, classification,
and research.
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Was this the Bushian Memex [84]? Probably, yes — o, at least, it is difficult to think that those
decades were not cartiers of reflections on the characteristics of computers and mainframes.
However, the sense of a human process of computerization remains strong for the emergence
of knowledge that must be a substance unit. Gardin’s research was based on the “uncover the
mental processes” at work in archaeological reasoning, in order to make them susceptible to
Turing-like mechanical manipulation. The new method was based, indeed, on a coding workflow
that ensured the segmentation and desctiption of the minimal components of each object. The
process identifies relationships between those components, through a formalized description,
and then transcript them on punched cards. The latter, thanks to an automatic selection device,
could make it possible to create virtual catalogues [77] and classifications, which could be used
at different moments of archaeological research.

Therefore, encoding is the foundation of digitality. It is the possibility of decoding into
processable terms that led the poet Josephine Miles to the project of “concordances” on
Wordsworth’s language [85], [86], [87] — which represents decisive methodological evidence for
the birth of a knowledge system that computes literary information [88]. This experience, after
all, in the decade, and even in the subsequent years, will lead Miles to expand her project, aiming
at the phrasal forms of poetry from the 1640s, 1740s, and 1840s [89], [90], attracting the attention
of the Electrical Engineering Department of Berkeley, which invited her to direct a project on
concordances in the works of John Dryden. However, the new project’s time, however, through
the use of a computer and punched cards. The result of this work is The Continuity of Poetic
Language: Studies in English Poetry from the 15405 to the 19405 [91].

The age of concordances in the Computer Science field? Definitely; however, what we would
like to point out is the real attention to what is at the foundation of “everything”, namely,
calculation, processability, and computing,.

Punched cards, encoding, and mathematization remain central in Vannevar Bush’s Memex, a
tool that would have had the capacity to store a vast amount of information and make it possible
to consult it at any time. The Memex aims to let scholars store documentation in a mechanized
manner, and to become — as Murray Lawson states, while describing punched cards, adopting
Bush’s insights — a necessary tool precisely for historical research.

«[Thhe growing realization of the inadequacies of the conventional tools
of research has forced upon historians a consideration of the equipment
and techniques in use in the business world — a somewhat belated
discovery on the part of historians, inasmuch as more than half a century
ago, Hubert Howe Bancroft, the successful business man turned
historian, advocated “the desirability of applying business methods [...] to
historical [...] research”. [...] In this paper an attempt will be made to
describe two techniques in common use in the business world as well as
to suggest some of the great advantages to be obtained from their
application to the problems of historical research. The first is the
marginally punched card system called Keysort and marketed in this
country by the McBee Company. The second is the automatic punched
card sorting and tabulating system developed by the International
Business Machines Corporation and by Remington Rand Incorporated»

[92].

We have to point out that Lawson’s analysis does not focus on ‘encoding’ as a perspective for
historical research, in a Turingian sense. Nonetheless, while looking at punched cards as
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opportunities to “open up vistas hitherto undreamt”, he makes the latter the best tool for the
“organization” of that bibliography and historiography which must be useful to historians and
their projects, allowing for categorization of historical works, which can quickly emerge from
computers, to meet the scholars’ need to understand the state of the art and the organization of
research results, for their publication.

However, according to Lawson, the only perspective of real application of the cards in historical
research is given by “correlational” studies, thus for quantitative approaches. The possibility of
organizing data “materially” allows scholars to reason about their historical problems, without
any kind of “reductions” or selections among the information — often ‘subjective’ — from the
materials to be analyzed, which, if on one hand is a necessary step towards easier control, on the
other hand, forces scholars into a research project of “less ambitious proportions”.

Therefore, in the discourse, the Lovelacean — then Turingian — perspective does not emetge, and
Lawson makes “encoding” the «process of memortization on punched cards» aimed at organizing
materials, leaving, in a certain way, to the scholar the task of analysis. Today, automatic notation
tools, such as Zotero, Endnote, and Mendeley, precisely respond to the Lawsonian need to
access a bibliographic database that can encompass existing historical production, in
librarianship terms, capable of ensuring classification, accessibility, organization, uniqueness of
entries, referencing, and publication.

Instead, it will be in the quantitative perspective [93] that “encoding” will try to regain its
uniqueness as a linguistic system, in a perspective that will be at the basis of “social mathematics”
[22] and Cliometrics [93], [94], [95]. The latter, by the way, are not considered historical research,
which will maintain — although Malthus [96], [97], Ricardo [98], [99], and Le Play [100], have
shown the need to “digitize/count” the data of a histotical phenomenon (population,
governability, family) — the paradigm, between criticism and openings [101], [102], [103], [104],
[105], that the object of that research field, which is “mankind”, can never be mathematized, and
therefore coded.

Subsequently, Digitality disconnects from the conceptualization of “encoding”; due to the
advent of GPUs (Graphic Cards), which allowed computer users to work without any knowledge
of programming languages and coding, resulting, in Digitality (and “digitization”), in the
acquisition of a meaning unrelated to the whole, not Turingian: “manifestation”. The process of
“digitization,” for instance, becomes synonymous with “photographing and displaying online”
[106], [107], [108], through websites. Digitality becomes a manifestation of meaning that has
nothing to do with encoding information — at least, this is what has characterized the last decades
of the historical phenomenon. The advent of Artificial Intelligence platforms, instead, seems to
be bringing the concept back to its original significant dimension. Digitization processes and
research projects are realigning with the needs of the Turing Machine to process and process.
The TEI, metadata, tagging, and everything that underlies the construction of digital documents
(digital editions), live from the idea and purpose of building accessible data heritages, both
human and machine. If is it true that The DEN is a new dimension of dialogue complexity, it is
truer that it focuses on creating a comprehensive “ontology of ontologies!?”, which serves as the

10 In academia today, scholars can use different ontologies for their research. Some, like the
"Dublin-Core" (https: specifications/dublin-core/dcmi-terms/) and the
"CIDOC Conceptual Reference Model," (https://cidoc-crm.org) are designed specifically for
Humanities research. Others, such as "FOAF" (http://xmlns.com/foaf/spec/) and "BFO,"
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“main framework” connecting categories, properties, entities, and meanings across all domains
— marking the true beginning (from a historical periodization viewpoint) of the /~Age — providing
a foundation on which Artificial Intelligence platforms and computer systems can expand
knowledge through computational analyses — that, today, seem to have “convinced” historians
in the possibility offered by tools and algorithms to assist them in analysing past events.

5. Conclusion

History research itself is encoding, and Archives represent the first storing dimensions, where
every piece of information was codified to solve the aim to preserve in order to “recodify and
create new knowledge.” Historians and archivists codify and «process» all pieces of information
stored on “archival sources (akin to cards)” to arrive at an output (the publication), which is the
narration/reconstruction of the past. Etgo, Historiography is the result of the encoding process
implemented by historians. For the same reason, we can point out that what we know about the
wortld and our lives is provided by the coding process, which underlies digitality.

Thus, we can consider digitalization as a long-term phenomenon and an approach that underlies
and has always undetlies, the methodology of History, which is a general and generalizing act of
codification, never closed or binding.

Thanks to Blaise Pascal, Gottfried Wilhelm Leibniz, Ada Lovelace, Charles Babbage, George
Boole, Claude Elwood Shannon, and Alan Turing [110], [111], from the nineteenth century
onwards, we witnessed the upgrade of theory about the possibility of communicating with
machines, via a new concept of the “input phase”, which required the use of a specifical medium.

From that moment on, digitalization has had to grapple with two aspects of the human-machine
relationship. On one hand, the need for encoding, and on the other hand, the development of
increasingly high-performing storage mediums, in terms of data acquisition by computers.

Nowadays, the “acquisition phase” that characterizes the digital turn is still based on what we
are going through, the collection of everything we own, in terms of physical heritage, to decode
them into machine-readable code, accompanies humans and their desire to understand, first and
foremost, themselves. The “acquisition phase” is the creation of the Big Archive of digitality,
based on the Turing Machine’s reasonings which require “discrete data”, formalized in a
language “apt to formulate an algorithm” [112], and to create a new cognitive entity that needs
to explain History also as the history of the digital ecological niche.

What Digital History needs, therefore, is a careful and deep reflection on computation as a long-
term phenomenon, also to bridge the gap between rationality and intuition, through tools that

(https://github.com/bfo-ontology/BFO /wiki) can be adapted for historical and humanistic
studies as they are based on universal concepts and relationships. While creating an all-
encompassing ontology may take time — certainly, the development of an ontology that relies on
a model encompassing every conceivable concept will not be achieved quickly in the near future,
but the outlook could not be otherwise —, advancements in Artificial Intelligence, like ChatGPT,
suggest the potential for a comprehensive "ontology of ontologies" which can tap into vast
human knowledge. In this context, historians play a crucial role, on one hand, in selecting entities
and, on the other hand, defining structures to establish meaningful and “acceptable”
interpretations [109].
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will increasingly perfect themselves in their ability to grasp the importance of an assumption,
aware that “deciding what it means” is still not the prerogative of the computer today.

Nevertheless, digitization is re-ontologizing the world, and encoding, while keeping humans at
the centre of language, is making Computer Science the linguistic common denominator of the
exchange structure, in which we also place computers, which, through long training phases, will
be increasingly close to the possibility of providing meaningful interpretations for themselves
and the scientific community; therefore, “reasoning” about the historical problem. For this
reason, the historians’ community must position itself as the unique matrix of the foundation of
that ontology which will be the necessary mechanism of the DEN and of an Al platform that
progressively enhances its algorithms.

Thus, it is necessary to return to the understanding of the “aim” of the Turing Machine, of its
“internal” mechanism, and of the possibility/necessity of constructing a knowledge that can be
remodelled in its linguistics, in its meanings, in its manifestations, with the aim of making the
physical and digital world understandable to each other.

Historical Science and historians must therefore assume the role of the keystone of that
ontology/dimension/system of coexistence of analogue and digital meanings. Historians ate
“Homo-Loggatus”, but with the clear task of creating the Techno-biocenosis [1]. The latter is
the balance of the interplay systems, through a linguistic framework that allows for a narrative
of Knowledge understandable to the machine, which is part of the cenosis. Therefore, the Turing
machine became an “agent” that brings its possibilities into the search for Hegelian
historiographical completeness, “which must encompass all discourses... which are the axioms
of the time” [113].
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