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This book stems from the desire to systematize and put down on paper essential his-
torical facts about the Web, a system that has undoubtedly changed our lives in just a 
few decades. But how did it manage to become such a central pillar of modern society, 
such an indispensable component of our economic and social interactions? How did it 
evolve from its roots to today? Which competitors, if any, did it have to beat out? Who 
are the heroes behind its success? 

These are the sort of questions that the book addresses. Divided into four parts, it fol-
lows and critically reflects on the Web’s historical path. “Part I: The Origins” covers the 
prehistory of the Web. It examines the technology that predated the Web and fostered 
its birth. In turn, “Part II: The Web” describes the original Web proposal as defined in 
1989 by Tim Berners-Lee and the most relevant technologies associated with it. “Part III: 
The Patches” combines a historical reconstruction of the Web’s evolution with a more 
critical analysis of its original definition and the necessary changes made to the initial 
design. In closing, “Part IV: System Engineering” approaches the Web as an engineered 
infrastructure and reflects on its technical and societal success. 

The book is unique in its approach, combining historical facts with the technological 
evolution of the Web. It was written with a technologically engaged and knowledge-
thirsty readership in mind, ranging from curious daily Web users to undergraduate 
computer science and engineering students.

The son of two computer scientists, Marco Aiello was exposed early to computers. At the 
age of three he met Turing Award winner Alan Kay; at eight he wrote his first computer 
program in Logo on a TI-99/4A. In the early days of the Web, while an intern at Apple 
Computer in Cupertino, he wrote his first set of Web Common Gateway Interfaces. 
He then pursued an academic career in Europe. Currently he is Professor of Service 
Computing at the University of Stuttgart, Germany. He is a prolific author in Computer 
Science and Artificial Intelligence having written over 150 scientific papers and books.
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AI is transforming the global labor market, signaling 
a shift where jobs are both displaced and newly 
created. But is it really creating enough new jobs?

Technological advancement brings new entre-
preneurial opportunities and has the power 
to revolutionize markets. In doing so, jobs can 
be swapped away, considerably downsized, or 

deeply changed. The neoclassical view on technological 
advancements postulates that whenever a certain type 
of job is made useless by technological innovation, new 
jobs appear on the market to compensate for the loss, pos-
sibly after a painful transition.1 If the Second Agricul-
tural Revolution finally resulted in workers moving from 
the fields to the factories, the end of the First Industrial 
Revolution marked the shift of work from being avail-
able in factories to being in offices. Usually, the number 
of office jobs created was greater than those lost. These 
revolutions brought economic growth in terms of average 

income per person and gross domestic product (GDP). Up 
until recently, economic growth has guaranteed that 
labor markets have many new opportunities and that 
unemployment rates are low during periods of growth. 
Now, though, things appear to be different, as pointed 
out by several economists (for example, Paul Krugman2) 
and computer scientists (see Moshe Vardi11). Such a view 
is often referred to as Neo-Luddist, as a reference to the 
movement of English textile workers who, in the early 
1800s, started threatening mill owners and destroying 
machinery in a fight to keep their factory jobs.

Starting from the assumption that we are currently 
experiencing the Fourth Industrial Revolution, which is 
fueled by the rapid advancements in AI, machine learning, 
robotics, and the Internet of Things, what are the current 
opportunities in terms of jobs and entrepreneurship, and 
also, what are the risks in terms of the global labor mar-
ket? In the present article, I will explore these threats and 
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How Science Works

a pardigm is the 
collection of beliefs, 
techniques, values and 
assumptions that 
together form a shared 
worldview and research 
program within which 
normal science takes 
place

(1962)
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Paradigm Shift
The Cycle

Normal science

Drift

Crisis

Revolution

Shift
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Paradigm Shift

extraordinary research, 
exploratory in nature, “the 
recourse to philosophy 
and to debate over 
fundamentals” bringing 
the community to a crisis
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Are we in a crisis?
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Useless knowledge

Flexner founder of the 
Institute for Advanced Study 
in Princeton (1930-39): 
Einstein, von Neumann, 
Gödel… 

Dijkgraaf (2012-22)



©Marco Aiello, 2024

Alan Kay

If you don't fail at least 
90 percent of the 
time, you're not 
aiming high enough

Dynabook vision

SmallTalk: the first object-oriented 
programming language (ancestor of 
C++, Java, Python).

ACM Turing Award 2003
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Alan Kay

The best way to predict the 
future is to invent it 

People who are really 
serious about software 
should make their own 
hardware 

The Web was done by 
amateurs

More quotes

Dynabook vision

SmallTalk: the first object-oriented 
programming language (ancestor of 
C++, Java, Python).

ACM Turing Award 2003



Marco Aiello 
The Web Was Done by Amateurs
A Reflection on One of the Largest Collective Systems Ever Engineered

The W
eb W

as Done by Am
ateurs

The Web
Was Done by

Amateurs
A Reflection on One of

the Largest Collective Systems
Ever Engineered

Aiello

This book stems from the desire to systematize and put down on paper essential his-
torical facts about the Web, a system that has undoubtedly changed our lives in just a 
few decades. But how did it manage to become such a central pillar of modern society, 
such an indispensable component of our economic and social interactions? How did it 
evolve from its roots to today? Which competitors, if any, did it have to beat out? Who 
are the heroes behind its success? 

These are the sort of questions that the book addresses. Divided into four parts, it fol-
lows and critically reflects on the Web’s historical path. “Part I: The Origins” covers the 
prehistory of the Web. It examines the technology that predated the Web and fostered 
its birth. In turn, “Part II: The Web” describes the original Web proposal as defined in 
1989 by Tim Berners-Lee and the most relevant technologies associated with it. “Part III: 
The Patches” combines a historical reconstruction of the Web’s evolution with a more 
critical analysis of its original definition and the necessary changes made to the initial 
design. In closing, “Part IV: System Engineering” approaches the Web as an engineered 
infrastructure and reflects on its technical and societal success. 

The book is unique in its approach, combining historical facts with the technological 
evolution of the Web. It was written with a technologically engaged and knowledge-
thirsty readership in mind, ranging from curious daily Web users to undergraduate 
computer science and engineering students.

The son of two computer scientists, Marco Aiello was exposed early to computers. At the 
age of three he met Turing Award winner Alan Kay; at eight he wrote his first computer 
program in Logo on a TI-99/4A. In the early days of the Web, while an intern at Apple 
Computer in Cupertino, he wrote his first set of Web Common Gateway Interfaces. 
He then pursued an academic career in Europe. Currently he is Professor of Service 
Computing at the University of Stuttgart, Germany. He is a prolific author in Computer 
Science and Artificial Intelligence having written over 150 scientific papers and books.

Computer Science

9 7 8 3 3 1 9 9 0 0 0 7 0

ISBN 978-3-319-90007-0

 1

Marco Aiello



©Marco Aiello, 2024

2018

The Web Was Done by Amateurs

• What makes a technology successful? 

• Can you design for success? 

• Computer scientists should be aware of their history 

• Visionaries vs. amateurs
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How Science Works
An analytical study, 2021
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How Science Works

More papers, more authors per paper

Matthew Effect. Under a single-blind 
process in Nature, the odds of your 
paper to be sent out for review is 23%. 
But if you opt for a double-blind review, 
those odds drop to 8%.

Role of Age

startups

coauthorship networks 

author order 

team diversity
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Extreme Publishing

Extreme publishing behavior 
has become worryingly 
common across scientific 
fields with rapidly increasing 
rates in some countries and 
settings and may herald a 
rapid depreciation of 
authorship standards.

Vol.:(0123456789)

Scientometrics
https://doi.org/10.1007/s11192-024-05117-w

Evolving patterns of extreme publishing behavior 
across science

John P. A. Ioannidis1,2,3,4,5  · Thomas A. Collins6 · Jeroen Baas7

Received: 5 June 2024 / Accepted: 19 July 2024 
© Akadémiai Kiadó, Budapest, Hungary 2024

Abstract
Extreme publishing behavior may reflect a combination of some authors with genuinely 
high publication output and of other people who have their names listed too frequently 
in publications because of consortium agreements, gift authorship or other spurious prac-
tices. We aimed to evaluate the evolution of extreme publishing behavior across countries 
and scientific fields during 2000–2022. Extreme publishing behavior was defined as hav-
ing > 60 full articles (original articles, reviews, conference papers) in a single calendar 
year and indexed in Scopus. We identified 3191 authors with extreme publishing behav-
ior across science excluding Physics and 12624 such authors in Physics. While Physics 
had much higher numbers of extreme publishing authors in the past, in 2022 extreme pub-
lishing authors was almost as numerous in non-Physics and Physics disciplines (1226 vs. 
1480). Excluding Physics, China had the largest number of extreme publishing authors, 
followed by the USA. The largest fold-wise increases between 2016 and 2022 (5-19-fold) 
occurred in Thailand, Saudi Arabia, Spain, India, Italy, Russia, Pakistan, and South Korea. 
Excluding Physics, most extreme publishing authors were in Clinical Medicine, but from 
2016 to 2022 the largest relative increases (> sixfold) were seen in Agriculture, Fisheries & 
Forestry, Biology, and Mathematics and Statistics. Extreme publishing authors accounted 
for 4360 of the 10000 most-cited authors (based on raw citation count) across science. 
While most Physics authors with extreme publishing behavior had modest citation impact 
in a composite citation indicator that adjusts for co-authorship and author positions, 67% 
of authors with extreme publishing behavior in non-Physics fields remained within the top-
2% according to that indicator among all authors with >  = 5 full articles. Extreme publish-
ing behavior has become worryingly common across scientific fields with rapidly increas-
ing rates in some countries and settings and may herald a rapid depreciation of authorship 
standards.

Keywords Publishing · Authorship · Publish · Perish

Extended author information available on the last page of the article
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Useless indices

you can’t ignore rankings 
and indices

2017
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Advice from a Nobel Laureate

1960 Nobel Prize in Physiology or 
Medicine jointly with Sir Macfarlane 
Burnet for their "discovery of 
acquired immunological tolerance 

how to choose a research topic 

how to get along with 
collaborators, older scientists and 
administrators 

how to present a scientific paper

1979
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AI is transforming the global labor market, signaling 

a shift where jobs are both displaced and newly 

created. But is it really creating enough new jobs?

Technological advancement brings new entre-

preneurial opportunities and has the power 

to revolutionize markets. In doing so, jobs can 

be swapped away, considerably downsized, or 

deeply changed. The neoclassical view on technological 

advancements postulates that whenever a certain type 

of job is made useless by technological innovation, new 

jobs appear on the market to compensate for the loss, pos-

sibly after a painful transition.1 If the Second Agricul-

tural Revolution finally resulted in workers moving from 

the fields to the factories, the end of the First Industrial 

Revolution marked the shift of work from being avail-

able in factories to being in offices. Usually, the number 

of office jobs created was greater than those lost. These 

revolutions brought economic growth in terms of average 

income per person and gross domestic product (GDP). Up 

until recently, economic growth has guaranteed that 

labor markets have many new opportunities and that 

unemployment rates are low during periods of growth. 

Now, though, things appear to be different, as pointed 

out by several economists (for example, Paul Krugman2) 

and computer scientists (see Moshe Vardi11). Such a view 

is often referred to as Neo-Luddist, as a reference to the 

movement of English textile workers who, in the early 

1800s, started threatening mill owners and destroying 

machinery in a fight to keep their factory jobs.

Starting from the assumption that we are currently 

experiencing the Fourth Industrial Revolution, which is 

fueled by the rapid advancements in AI, machine learning, 

robotics, and the Internet of Things, what are the current 

opportunities in terms of jobs and entrepreneurship, and 

also, what are the risks in terms of the global labor mar-

ket? In the present article, I will explore these threats and 
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Working hours per year

John Maynard Keynes 

Economic Possibilities for our 
Grandchildren (1930) 
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AI and Jobs

Pactum AI for supplier negotiation 

First trial with 89 suppliers: 64% of deals (target was 
20%) with 1.5% saving over human negotiators
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Nature, Man & Technology

“Because the global ecosystem 
is a connected whole, in which 
nothing can be gained or lost 
and which is not subject to 
over-all improvement, anything 
extracted from it by human 
effort must be replaced. 
Payment of the price cannot be 
avoided; it can only delayed.”

1971
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Nature, Man & Technology

"There is evidence that a 
high rate of profit is 
associated with practices 
hat are particularly stressful 
toward the environment and 
that when these practices 
are restricted, profits 
decline.”

1971
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Time to think of a diet

ICT is Power Hungry

• Data centers are estimated to be responsible for 
up to 3% of global electricity consumption 

• Electric Power Research Institute (2024): Data 
centers could use up to 9% of total electricity 
generated in the United States by the end of the 
decade 

• China Water Risk (CWR) estimates that water 
demand could double over the next six years
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LLM training emissions

• Influenced by Computing, Datacenter Location, Hardware, Data Center Efficiency 

• Consumption during pre-training, supervised fine-tuning, reward modeling, reinforcement 
learning from human feedback, and inference 

• “Right-sizing models, choosing clean data center locations, and utilizing efficient hardware 
are all tangible and important steps that should be considered by every organization working 
in this space. Transparency in disclosing carbon data is essential for progress.”
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income per person and gross domestic product (GDP). Up 
until recently, economic growth has guaranteed that 
labor markets have many new opportunities and that 
unemployment rates are low during periods of growth. 
Now, though, things appear to be different, as pointed 
out by several economists (for example, Paul Krugman2) 
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is often referred to as Neo-Luddist, as a reference to the 
movement of English textile workers who, in the early 
1800s, started threatening mill owners and destroying 
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Starting from the assumption that we are currently 
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