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De-CentralCentral Distributed
Paul Baran’s Theory of Distributed Networks…the World of “Connectedness” (1964)
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The Internet is the most complex 
network ever built

• >1 trillion web pages

• >4 billion unique IP addresses 
housed on ~50 million servers

• 1.4 to 1.8 billion users 
(estimated Feb 2010)

• Researchers project the the 
Internet could double in size 
every 5 years

• Totally decentralized, moving 
toward distributed architecture
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Meanwhile, the planet is growing a new skin

Our skin is a unique piece of engineering. It has the ability to measure and 
sense changes in temperature and movement in air; it can size up objects and 
identify their make. It achieves all of this with the help of a huge number of tiny 
integrated chemical sensors that talk to each other through the nervous 
system…. 

A skin of similar sensitivity is enfolding the earth right now. Millions of measuring 
devices, including cameras, microphones, thermostats and temperature 
gauges, light and traffic sensors, and pollution detectors, are popping up 
everywhere, feeding information into increasingly fast and sophisticated 
computers. Experts predict that by 2010 there will be around 10,000 telemetric 
devices for each human on the planet.

Our planet is evolving into a single vast computer made of billions of 
interconnected processors and sensors. The question being asked by 
many is, when will this computer become self-aware?

Albert-Laszlo Barabasi, 2001

“

”
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The 4th Utility: Broadband as the New City 
Infrastructure

1. Infrastructure that provides intelligence
2. Infrastructure that is used intelligently
3. Infrastructure that is designed intelligently
4. Physical & virtual environment are intertwined
5. Location freedom of social and economic activities
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Cities depend on ICT for their operation…

…but we lead, plan and manage in silos
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ICT can improve the way cities function
Three ways to improve management of cities:

 Improve fidelity of decision-making through improved data collection, simulation and 
modelling

 Improve participation and governance:
 Gives people the appropriate information to make well-informed decisions

 Create new vehicles for participation and feedback

 Learn lessons from other cities: create an urban commons for cities to collaborate 
around the world
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Hybrid Experiences
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 5 year Cisco commitment under the Clinton Global Initiative, 
initiated in 2006

 Public-Private partnership with Amsterdam, Seoul, San 
Francisco, Madrid, Lisbon, Birmingham, and Hamburg

 Objectives: 
- Develop innovative solutions using ICTs to reduce CO2 emissions

- Blueprints, models … influence policies and practices that help to create 
successful, connected, competitive, attractive and sustainable 21st

century cities

Connected Urban Development (CUD)
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Connected Urban Development 
A Blueprint for Smart and Connected Communities
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Amsterdam

The Hague

Rotterdam

Almere

Smart Work Centers
Driving distributed work environments 

http://www.touchdowncenter.nl/index.aspx�
http://www.amsterdambrightcity.nl/zuidas/nl/community/�
http://www.dialoguesport.nl/�
http://www.flexoffice.nl/�
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www.w-smartwork.nl

http://www.w-smartwork.nl/�
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Mega Trends Impacting the Urban Work 
Environment

Energy and Sustainability:
 Quest for sustainable modes of work 

and transport

Access:
 Urban Mobility
 Access to work, information and 

education for all – the remote, the 
aging, the newly started

Changing the Way We Work & ICT:
 Work follows the worker
 Push to improve quality of life
 Collaboration and autonomy
 A work force in flux

Copyright © 2007, 2008 , 2009 Cisco Systems, Inc. All rights reserved.Cisco Highly Confidential 14
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Seoul Personal Travel Assistant
Trip Planning – Minimize Carbon Impact

Link to flash demo at: http://www.connectedurbandevelopment.org/multimedia/proof_of_concepts/seoul_pta
http://topis.seoul.go.kr/PTA

http://www.connectedurbandevelopment.org/multimedia/proof_of_concepts/seoul_pta�
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Smart and Connected Energy and Buildings

Madrid and Amsterdam: 
UrbanEnergy Management

Lisbon: Smart 
UrbanEnergy in Schools

Smart
Appliances

Home Energy
Controller

(HEC)

Multi-Utility-
Communication

Controller (MUC)

In-Home Display
(IHD)

Smart Meters

Electricity

Gas

Water

Heat

http://www.cimetrics.com/products/products.php?cat=7�
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Connected and Sustainable Socio-
Economics - Urban EcoMap: 
San Francisco and Amsterdam

 Challenge: Currently, no universal 
collaboration, visualization, and 
measurement tool exists for 
greenhouse gas emissions from city 
activities. 

 Solution: Develop an open source 
collaboration web 2.0 platform that will 
enable citizens and business to see the 
collective results of their individual 
climate change behaviours, aggregated 
by zip-code, to take actions to mitigate 
environmental impacts, and track the 
results of these actions.

 Results:  CUD prototype. 10+ cities in 
North America, Europe, and Asia are 
engaged, with the City and County of 
San Francisco taking the lead. 

www.urbanecomap.org
Link to flash demo at: 
http://www.connectedurbandevelopment.org/connected_and_sustainable_ict_infrastructure/eco_map/multimedia

http://www.connectedurbandevelopment.org/connected_and_sustainable_ict_infrastructure/eco_map/multimedia�
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1 Carlton B Goodlett Pl., San Francisco CA

24 Willie Mays Plaza, San Francisco, CA
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Cisco / NASA : Planetary Skin

The Problem:
 You can’t manage what you can’t 

measure, especially for resources, risks 
and environmental markets 

The Solution:
 A web-Platform capable to :
 Manage resources productively and 

effectively (energy, water, land, waste, 
and infrastructure) 

 Manage risks (climate change risks 
related to rises in sea level, affecting 
coastal infrastructures, drought-related 
crop yield reductions, and disease 
proliferation and pandemics) 

 Manage new environmental markets 
(carbon, water, biodiversity, and more) 

www.planetaryskin.org

“Unifying monitoring, measuring, and managing rural environments, 
rural to urban interconnects, and urban environments”
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A Urban Services Platform Approach
Smart Infrastructure Management 
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Sensor Fabric                    
(Space-Airborne-Terrestrial-Maritime-

People based networks)
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Connected Urban 
Development City Projects Greenfield Cities

From Incubation to Market Transition

http://www.metropolis.org/�
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Citizen Service Menu
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One Common Urban Services Platform
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Rethinking Urban ‘Design’
from infrastructure to behaviour

Design of 
Behaviour

Design of 
Policies, 
Organizations, 
Business 
Models, 
Services

Design of 
Infrastructure
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 What is the case for 
the city to become 
connected and 
sustainable ?
 How do we move from 

PPPs to PPPPs ?
 How is the 4th utility 

changing urban design 
and planning 
processes ?

Questions
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