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Introduction
From the flickering lights of early computation machines to the powerful algorithms
shaping our digital existence, the story of coding is one of innovation, creativity, and
profound societal impact. In today's world, where technology infuses every aspect of
our daily lives, understanding the origins and evolution of coding can illuminate not
only how our tools were crafted but also how our world was fundamentally
transformed. This book, A History of Coding, is an exploration into the heart of human
ingenuity—where logic meets imagination, and where the simple act of writing code
has built everything from global communication networks to the apps in your pocket.

Coding did not emerge in a vacuum. Its history is inseparable from the evolution of
mathematics, logic, engineering, and social needs. The earliest forms of programming
were not lines of code as we know them, but clever manipulations of switches, gears,
and punched cards. These primitive instructions laid the groundwork for the rich
tapestry of programming languages and paradigms that followed. As you journey
through this history, you'll encounter brilliant individuals, moments of breakthrough,
and the persistent challenges that shaped each era.

The arrival of electronic computers in the mid-twentieth century marked a pivotal
point. Computation became not just faster, but programmable, opening doors to
innovations that would define generations. Languages like FORTRAN and COBOL
changed both what machines were capable of and who could use them. Over the
decades, wave after wave of new languages, frameworks, and ideas democratized
coding further, spiraling into the open-source culture and global connectivity of the
21st century.

Coding's story is also a social one, charting a path from exclusive academic circles and
secretive government labs to living rooms, classrooms, and even mobile devices. The
growth of communities, both online and offline, has helped foster collaboration,
mentorship, and innovation on an unprecedented scale. Coding education, once
reserved for a specialized few, is now sought by millions around the globe, promising
new opportunities and challenges for a diverse cohort of creators.

As we look at coding today, we see a practice—and a culture—that is both deeply
rooted in history and constantly evolving. The forces shaping its future, from artificial
intelligence to decentralized systems, are as exciting as they are daunting. By tracing
the story of coding, this book aims to provide not just a chronology of events, but an
appreciation for the craft, context, and possibilities that have defined—and will
continue to define—the way humanity communicates with its machines.
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Through this lens, A History of Coding invites you to discover the twists and turns
behind the lines of code that power our world, to meet the visionaries and everyday
heroes who shaped its course, and to consider your own place in its unfolding
narrative.
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CHAPTER ONE: The Dawn of Computation: Early
Machines and Mathematicians
The grand tapestry of coding, with its intricate patterns of logic and language, wasn't
woven overnight. Its earliest threads can be traced back not to sleek labs shimmering
with the glow of monitors, but to the dusty workshops of inventors, the hushed studies
of mathematicians, and even the bustling marketplaces of ancient civilizations. Before
the first line of code was ever typed, humanity was already grappling with a
fundamental desire: to count, to calculate, to organize information, and, perhaps most
ambitiously, to automate thought itself. This is the story of that dawn, a period when
the very idea of a machine that could "think" or follow instructions was a radical,
almost fantastical notion.

Long before algorithms guided search engines or managed financial transactions, the
simple act of counting posed a significant challenge. Fingers and toes, pebbles and
notches on wood, served humanity well for millennia. But as societies grew more
complex, so did their numerical needs. Enter the abacus, a calculating tool whose
origins are believed to stretch back to ancient Mesopotamia around 2700 BCE.
Whether realized as a sand-covered board with stones or a frame with beads sliding
on wires, the abacus was a marvel of ingenuity. It wasn't a computer, not by a long
shot, but it was a crucial step: a physical system designed to represent numbers and
facilitate arithmetic operations, a tangible aid to human calculation that transcended
the limitations of memory and mental agility.

The spread of the abacus across Asia and into Europe speaks to its utility. Different
cultures adapted it, from the Roman grooved abacus to the Chinese suanpan and the
Japanese soroban. Each bead, each rod, held a specific value, and through a series Bof
practiced manipulations, users could perform addition, subtraction, multiplication, and
division with surprising speed and accuracy. The abacus demonstrated a core
principle: abstract numerical concepts could be mapped onto physical objects, and
operations could be performed by following a set of rules – a rudimentary form of
procedural Rthinking. It was humanity’s first widely adopted computational aid, a
silent partner in trade, taxation, and engineering for centuries.

The leap from manual calculation aids to machines that could perform arithmetic
autonomously was a long and arduous one. The Renaissance and the Scientific
Revolution fostered a climate of mechanical invention, and a few brilliant minds began
to dream of gears and levers taking over an aspect of human intellectual labor. One of
the earliest notable attempts came from the German scholar Wilhelm Schickard, who,
in 1623, designed what he called a "calculating clock." His machine, described in
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letters to the astronomer Johannes Kepler, could reportedly add and subtract six-digit
numbers, and even indicated overflow with the ringing of a bell. Tragically, the
prototype was destroyed in a fire, and Schickard's invention faded into obscurity for
centuries, only to be rediscovered in the 20th century.

More widely recognized is Blaise Pascal, the French mathematician, physicist, and
philosopher. Motivated by the desire to help his father, a tax supervisor, with the
tedious task of endless calculations, Pascal, at the tender age of nineteen, began work
on a mechanical calculator in 1642. The result, after numerous prototypes, was the
Pascaline. This device, a small box filled with gears and dials, could perform addition
and subtraction directly, and multiplication and division through repeated addition or
subtraction. Each digit was represented by a wheel with ten positions, and a clever
ratchet mechanism handled the "carry-over" from one digit to the next, much like an
odometer. Though commercially a bit of a flop due to its expense and the difficulty of
manufacturing its precision parts, the Pascaline was a statement: complex arithmetic
could be mechanized.

A few decades later, the German polymath Gottfried Wilhelm Leibniz, who
independently developed calculus, turned his formidable intellect to the problem of
mechanical calculation. Leibniz, aware of Pascal's work, aimed for something more
ambitious. He envisioned a machine that could not only add and subtract but also
perform multiplication and division directly. Around 1673, he designed the "Stepped
Reckoner," which incorporated a novel component: the stepped drum, a cylinder with
teeth of varying lengths. This innovation allowed for more complex operations. While
Leibniz struggled with the mechanical precision required to build a fully reliable
machine, his conceptual contributions were immense. He also, significantly, advocated
for the binary system (using only 0s and 1s) for calculations, a system that would
prove foundational to electronic computing centuries later.

These early calculators, ingenious as they were, were essentially single-purpose
machines. They could compute, but they couldn't be programmed in any meaningful
sense to perform different tasks. They followed a fixed set of mechanical operations.
The idea of a machine that could follow a variable sequence of instructions, a
sequence that could be changed to solve different problems, was still a conceptual
horizon yet to be reached. But the notion of a defined procedure, a step-by-step recipe
for solving a problem, was already ancient.

This concept of a sequence of well-defined steps is, of course, what we now call an
algorithm. The term itself is derived from the name of the 9th-century Persian
mathematician Muḥammad ibn Mūsā al-Khwārizmī, whose work on linear and
quadratic equations introduced systematic methods for their solution to the Western
world. Even earlier, Euclid's algorithm for finding the greatest common divisor of two
numbers, dating back to around 300 BCE, stands as a quintessential example of an
efficient, unambiguous procedure. While these algorithms were executed by humans,
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often with pen and paper, they embodied the logical structure that would one day be
fed into machines. The dream was slowly forming: could the execution of such
algorithmic steps be automated?

A surprising but pivotal step towards programmable machinery came not from the
world of mathematics or calculation, but from the textile industry. In 1804, Joseph
Marie Jacquard, a French weaver and inventor, perfected a loom that could
automatically weave complex patterns in fabric. The true genius of the Jacquard loom
lay in its control mechanism: a series of punched cards. Each card corresponded to
one row of the design. Holes punched into the card determined which warp threads
were raised or lowered, allowing the shuttle to pass through and create the pattern. A
string of these cards, laced together, could direct the loom to produce intricate and
beautiful textiles with minimal human intervention beyond setting it up and keeping it
supplied with thread.

The Jacquard loom was a sensation. It revolutionized the production of patterned cloth,
drastically reducing the labor required and making previously luxurious fabrics more
accessible. But its significance for the history of coding extends far beyond silk and
brocade. It was the first widely used device to employ punched cards to store
information that controlled a machine's actions. The sequence of cards acted as a
program, dictating the loom's operations in a flexible and changeable way. Want a
different pattern? Change the cards. This was a profound demonstration of automated
control based on stored instructions. The concept wasn't about numbers, but about
control flow and data representation – key elements of what would become
programming.

The echoes of Jacquard's punched cards would resonate through the subsequent
development of computation. Their ability to store and represent instructions in a
tangible, machine-readable format was an idea that would be picked up by later
visionaries. The leap, however, was to apply this concept not just to weaving patterns,
but to weaving numbers and symbols – to performing general mathematical
calculations. This leap required a mind capable of both intricate mechanical design
and profound mathematical insight. That mind belonged to Charles Babbage.

Charles Babbage, an English mathematician, philosopher, inventor, and mechanical
engineer, was a man obsessed with precision and horrified by errors. In the early 19th
century, mathematical tables – for logarithms, trigonometric functions, and the like –
were essential for navigation, engineering, and science. These tables were calculated
by hand by teams of human "computers," a tedious and error-prone process. Babbage,
exasperated by the inaccuracies he encountered, famously exclaimed, "I wish to God
these calculations had been executed by steam!" This wasn't just a frustrated
outburst; it was the seed of a lifelong quest.

His first major undertaking was the Difference Engine. Conceived around 1821, this
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colossal mechanical calculator was designed to automatically compute polynomial
functions and print the results, thereby creating error-free tables. The Difference
Engine operated on the principle of finite differences, a mathematical method that
allows complex functions to be calculated using only repeated addition. Babbage
secured government funding and began construction, a project that would consume
years and vast sums of money. The scale was ambitious: thousands of precisely
machined brass and pewter components, all working in concert.

The Difference Engine, had it been completed to its full design, would have been a
marvel of Victorian engineering. It was to be hand-cranked (Babbage did indeed
consider steam power) and would have consisted of multiple columns of geared
wheels, each representing digits of a number. The interactions between these wheels
would carry out the additions necessary for the method of finite differences.
Babbage's meticulous designs also included a printing mechanism to automatically
output the tables, eliminating transcription errors. While only a portion of the full
machine was ever assembled during Babbage's lifetime, this section demonstrated the
soundness of his principles. The sheer complexity and the precision required, however,
constantly ran up against the limits of 19th-century manufacturing technology, leading
to delays, cost overruns, and eventually, the withdrawal of government support.

Frustration with the Difference Engine, however, did not deter Babbage. Instead, it
propelled him towards an even grander vision: the Analytical Engine. This was a
conceptual leap of staggering proportions. Where the Difference Engine was designed
for a specific type of calculation, the Analytical Engine was conceived as a general-
purpose, programmable computing machine. It was, in essence, the blueprint for a
mechanical digital computer, conceived a century before the electronic age. Babbage
worked on its design from roughly 1834 until his death in 1871.

The Analytical Engine, as Babbage envisioned it, possessed all the essential logical
components of a modern computer. It had an input device, using punched cards
(inspired directly by Jacquard's loom) to feed in both numerical data and instructions.
It had a "store" (memory) where numbers and intermediate results could be held –
Babbage envisioned a capacity of a thousand numbers, each of 50 decimal digits. The
heart of the machine was the "mill" (the arithmetic logic unit, or ALU), which would
perform the calculations. Crucially, it also had a control unit that could interpret
instructions from the punched cards and direct the operations of the mill and store.
These instructions would allow for conditional branching ("if some condition is true, do
X, otherwise do Y") and looping (repeating a sequence of operations), fundamental
capabilities for any sophisticated computation. Finally, it had an output device, again
capable of printing results or even creating stereotype plates for printing presses.

The implications of such a machine were immense, far exceeding those of a mere
calculator. Babbage understood that the Analytical Engine could attack a wide range
of mathematical problems, its operations dictated solely by the "program" fed into it
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via the punched cards. He saw it not just as a number-cruncher, but as a machine that
manipulated symbols according to rules. This abstraction was key. The numbers were
just one possible interpretation of the symbols it processed. This was a machine that
could, in a sense, "think" algorithmically.

While Babbage was the architect of this extraordinary vision, another brilliant mind
grasped its full potential and, in doing so, became recognized by many as the world's
first computer programmer. This was Augusta Ada King, Countess of Lovelace, more
commonly known as Ada Lovelace. The daughter of the poet Lord Byron and the
mathematically gifted Annabella Milbanke, Ada was encouraged in her mathematical
studies by her mother, who hoped it would steer her away from her father's perceived
romantic excesses. Ada possessed a unique blend of analytical skill and imaginative
insight, which she termed "poetical science."

Lovelace met Babbage in 1833 when she was just seventeen, and was immediately
captivated by his Difference Engine. She became a lifelong friend and collaborator,
deeply studying his designs. In 1842, an Italian engineer named Luigi Menabrea
published an article in French describing the Analytical Engine. Babbage asked
Lovelace to translate it into English. Over a nine-month period in 1842-43, Ada did far
more than translate; she appended a series of extensive "Notes" of her own, which
ended up being three times longer than Menabrea's original article.

These Notes are her enduring legacy. In them, Lovelace not only elucidated the
principles of the Analytical Engine with remarkable clarity but also explored its
potential capabilities far beyond Babbage's own published accounts. She foresaw that
if the machine could manipulate numbers, and if other things (like musical notes or
letters) could be represented by numbers, then the Engine might compose complex
music, produce graphics, or be used for other practical and scientific purposes. She
wrote, "The Analytical Engine weaves algebraical patterns just as the Jacquard-loom
weaves flowers and leaves." This was a profound recognition of its general-purpose
nature.

Most famously, in "Note G" of her translation, Lovelace described an algorithm for the
Analytical Engine to compute Bernoulli numbers. This detailed sequence of operations,
designed to be executed by the machine, is often cited as the first computer program.
It wasn't code in any modern language, but a plan for how the machine's components
– the store, the mill, the punched cards – would interact to achieve a specific
mathematical result. She outlined how variables would be stored, how operations
would be sequenced, and even how to handle loops and conditional steps based on
Babbage's designs.

Lovelace's vision was remarkable for its time. She understood that the Analytical
Engine's power lay not just in its ability to calculate, but in its ability to operate on
abstract symbols according to rules. She wrote, "It can do whatever we know how to
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order it to perform." This statement subtly captures the essence of programming:
humans must provide the precise instructions. The machine doesn't originate; it
executes. Her insights, however, like Babbage's machine itself, were largely
theoretical. The technology of the day was insufficient to build the full Analytical
Engine, and it remained a magnificent unfulfilled dream within their lifetimes.

While Babbage and Lovelace were wrestling with the mechanics of computation,
another crucial intellectual development was taking place, one that would provide the
mathematical language for the digital circuits of the future. This was the work of
George Boole, an English mathematician and logician. In his 1847 work, "The
Mathematical Analysis of Logic," and more definitively in his 1854 treatise, "An
Investigation of the Laws of Thought," Boole developed a system of symbolic logic now
known as Boolean algebra.

Boole's insight was to treat logical propositions (statements that are either true or
false) with algebraic methods. He devised a system where variables could represent
classes or statements, and operations like AND, OR, and NOT could be performed on
them. For example, if 'x' represents the class of "all sheep" and 'y' represents the class
of "all white things," then 'xy' (Boole's notation for AND) would represent "all white
sheep." He showed that logical arguments could be expressed as equations, and these
equations could be manipulated using defined rules, much like ordinary algebraic
equations.

At the time, the connection between Boole's abstract logic and the world of calculating
machines was not immediately apparent. His work was seen primarily as a
contribution to logic and philosophy. However, Boole had provided a powerful
formalism for describing and manipulating binary states: true/false, on/off, 1/0.
Decades later, when engineers began to design electronic circuits that could switch
between two distinct states, Boolean algebra would provide the perfect mathematical
tool for analyzing and designing these circuits. The logical gates that form the building
blocks of all digital computers are direct implementations of Boolean operations.

The journey from these conceptual and early mechanical stages to machines that
could practically process large amounts of data was still to take a few more important
steps. The limitations of pure mechanical engineering were a constant hurdle.
Precision manufacturing was difficult and expensive, and mechanical systems were
prone to wear and tear. Yet, the underlying concepts – automated calculation, stored
programs, and logical operations – were slowly taking root.

Towards the end of the 19th century, a pressing real-world problem provided the
impetus for the next significant development in automated data processing. The
United States Census Bureau was facing a crisis. The 1880 census had taken nearly
eight years to tabulate by hand, and with a rapidly growing population, it was feared
that the 1890 census would not be completed before the 1900 census was due to
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begin. A new, faster method was desperately needed.

The solution came from Herman Hollerith, a young engineer and statistician working at
the Census Bureau. Inspired by both railroad ticket punches and, reportedly, the
Jacquard loom, Hollerith devised an electromechanical tabulating machine. His system
used punched cards, roughly the size of a dollar bill at the time, to store individual
census data. Each possible answer to a census question (e.g., marital status,
occupation, country of birth) was assigned a specific position on the card. Census
takers would mark the forms, and then clerks would use a special pantograph punch
to transfer this information onto the cards by punching holes in the appropriate
locations.

These punched cards were then fed into Hollerith's tabulator. The machine had a press
containing an array of pins, a pin for each possible hole position on the card. When a
card was inserted and the press brought down, pins that passed through holes in the
card would dip into small cups of mercury, completing an electrical circuit. This
electrical signal would advance one or more counters on a display panel and, in some
versions, operate a sorting mechanism to physically separate cards based on their
data. This combination of electrical sensing and mechanical counting and sorting was
a breakthrough.

Hollerith's system was a resounding success. It allowed the basic data from the 1890
census to be tabulated in a fraction of the time it would have taken manually – some
accounts suggest as little as six weeks for a preliminary count and around two and a
half years for the full analysis, a vast improvement over the previous census. His
invention not only saved the census but also marked a significant step towards
automated data processing on a large scale. The Hollerith tabulator and its associated
card punches and sorters were not general-purpose computers in the Babbage sense;
they were specialized for data aggregation and sorting. However, they demonstrated
the power of electromechanical systems for handling information and firmly
established the punched card as a viable medium for data input and storage, a role it
would retain well into the 20th century.

Hollerith went on to found the Tabulating Machine Company in 1896 to commercialize
his inventions. This company, through a series of mergers and acquisitions, would
eventually evolve into a giant of the computing world: International Business
Machines, or IBM. Thus, the seeds of the data processing industry were Sown, built
upon the practical application of ideas that had been germinating for decades, from
the looms of France to the dreams of English mathematicians.

The dawn of computation was a period characterized by brilliant individuals grappling
with immense intellectual and technical challenges. From the first structured counting
aids to the intricate theoretical designs of the Analytical Engine, the journey was one
of increasing abstraction and ambition. The abacus allowed humans to offload some
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cognitive burden of arithmetic. Pascal and Leibniz showed that arithmetic itself could
be mechanized. Jacquard demonstrated programmable control in a non-mathematical
domain. Babbage, with Lovelace as his insightful interpreter, conceived of a machine
that could not only calculate but execute complex, stored instructions, a universal
manipulator of symbols. Boole provided the logical language that would underpin
future digital systems. And Hollerith brought automation to the pressing problem of
large-scale data, bridging the gap between 19th-century ingenuity and 20th-century
information processing.

These early pioneers did not use the word "coding." They spoke of instructions, of
patterns, of control, of the laws of thought. Yet, their efforts laid the essential
groundwork. They were wrestling with the fundamental questions: How can we
represent information? How can we define processes to manipulate that information?
And how can we build machines to carry out these processes automatically? The
answers they began to sketch, often incomplete and unrealized in their own lifetimes,
were the first faint glimmers of the computational light that now illuminates so much
of our world. The stage was set for further revolutions, where gears would slowly give
way to relays and then to vacuum tubes and transistors, and where the art of
instructing these machines would blossom into the rich and diverse field of coding.
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