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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.

Computer Science
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The Transition, Globally
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“every home, every factory 
and every transportation 
line will obtain its energy 
from one common source, 
for the simple reason that 
that will be the cheapest 
way to produce and 
distribute it” 

Samuel Insull  
(1859–1938)
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The Transition, Locally
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PV and wind
Digital, Smart MetersHome automation

Small-scale storage

µCHP
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The Problem, Globally
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Source: ISE Fraunhofer



Re
se

a
rc

h

A New Wave of Digitalization

■ Moving from estimates to accurate digital measures 

■ Modelling and simulating the whole complex system 

■ Real-time infrastructure monitoring and control 

■ From passive to active loads (smart homes, buildings, etc.) 

■ Abundance of data to learn and improve on
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Digital metering and real-time monitoring
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Complex Systems Modelling
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Demand side management
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Big Data Estimates

■ [EDF] with 35 millions smart meters and a sampling at 10 minutes 120 
terabytes/year 

■ [IBM] white paper on Big Data and smart grids, 15 minutes sampling 
period, 3.000 fold increase of data 

■ Netherlands: up to 8.5 petabytes/year, [Aiello&Pagani, 2014] 

■ Companies with added value is largely based on energy data
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Our results

■ Smart Buildings: scalable building IoT middleware 

■ Smart Buildings: low intrusive multi-activity recognition 

■ Smart Buildings: Artificial Intelligence Planning for Comfort Enhancement and 
Energy Optimization 

■ Sustainable Buildings: startup offering monitoring and building automation 
services 

■ Smart Grids: Complex network distribution grid modelling 

■ Smart Grids: Complex network evolution of the distribution grids 

■ Smart Infrastructures: IoT privacy preserving energy monitoring and cloud based 
optimization
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Activity Recognition
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plug load
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Distribution Grid Evolution Modelling
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56%

33%

11%

Success story 
The Bernoulliborg 
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Sustainable Buildings BVphase – Achievements
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Personal Research Agenda
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A new Power Distribution Grid Smart Meters  
Local Coordination 

Emergent Sustainable Behavior

Green Buildings

Green People Support



Le
ct

ur
es

An interdisciplinary research agenda

■ Computer Scientists 
■ Power Engineers 
■ Control Engineers 
■ Telecommunication Engineers 

■ Psychologists 
■ Economists 
■ Law experts 

■ …

 18



Le
ct

ur
es

 19

Thank you!

When the Smart Grid takes a rest.
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