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Abstract. In this paper we discuss the concept srhart city and
the importance of huge Sport events as an incettitiee creation of
the infrastructure necessary for the developmeuttiafs that provide
quality of life for all its citizens using informah technology.
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he 21st century was called “The Century of theeSftin

2008, when the world’s urban population surpass$ed t

rural one. Urbanization brings several advantageghe
economic development — cities are innovation, caltand
knowledge centers, where new ideas are developet
applied. There is a clear positive correlationweein a
country’s economic growth and it urbanization degie spite
of the fact that not all urban countries are depeth there is
no developed country that is not highly urban.

Hence, we are witness of an acceleration of theamu
migration to the cities. The modern city is onetlod biggest
collective inventions of humankind, allowing forettereation
of an economy of scale that would be unthinkableats
agricultural world. The city, with its agglomeratiof complex
processes, makes it possible for contemporaryization to
exist.

In 1800, the largest city in the world was Lond@rich
had close to a million citizens. In 1960, the ptahad 111
cities with more than one million inhabitants. 1885 they

In 2008, half of the Earth’s population lived irties. It is
estimated that in 2050, at least 70% of humankiiit liwe
either in cities or megacities. Studies from therMatch
Institute (World Studies, , O’Meara, 1999) showtthaban
areas are responsible for 80% of carbon emissiotd$8% of
the world water consumption.

In Brazil, the situation is not easy either. In 5981,8% of the
population lived in cities. In 2000, this numbemzato 81,2%
and in 2015 it will amount to 87,7%. Actually, imwd

generations we changed from a rural country intoueban
one. Our cities had to accommodate between 1952a6a4d

close to 120 million Brazilians, coming from thege¢ative
growth and from the migrations from the rural t@ thrban
world. In Brazil's case, medium sized cities alsegented a
higher population growth than the bigger ones, ayieg

about 2% growth per year, quite above the natiavarage.
This migration occurs due to the simple fact thathnkind
seeks in the cities for the opportunities of humacpnomic
and social development opportunities that becorasiliée in

the conditions of economy of scale that are offdsgdurban
agglomerates.

Cities are becoming ever more important. In the U&X
instance, New York has a GNP of 1.2 trillion dalawhich is
equivalent to the GNP of Australia, while Los Argglwith is
732 billion dollars GNP is equivalent to Turkey.aBil, like

were over 280 and now more than 300. According % Umost countries, is ever more urban and its pomrias more

projections, in 2025 they will be 527. In Brazile have 13
cities that have more than one million citizense iumber of
megacities (with 10 million persons or more) clirdbieom
five in 1975 to 14 in 1995. In only twenty years thumber of
megacities more than doubled. Each year more tBamilion
persons, all over the world, migrate to the cities.
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concentrated in the cities. S8o Paulo, for instawié its 11,3
million inhabitant, has a GNP of 389 billion reaishich
amounts to 12% of Brazil's GNP.

According to a study from McKinsey Global Instituteatin
American 198 bigger cities (with 200.000 or moreetlers)
contribute with more than 60% of the GNP. Besidéss
region will have close to 85% of its populationitig in cities
(against the current 79%), a number smaller onlyNtoth
America’s 86%.

Analyzing our country, we realize that the unordegeowth of

the big cities has created many problems, suchaffictjams,

the growth of the slums, higher criminality and ices

infrastructure problems such as saturated hosgtalsserious
deficiencies in the public schools.
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The challenge that arises is to create smart&sgithinimizing
or eliminating those problems and creating condgidor
sustainable economic growth.

The technological convergence made possible by
dissemination of computers, their cheaper price thedwide
use of the Internet are fundamental weapons, big &lso
essential to modernize structures and governandelso

A big part of the current problems was created dyegnance
models that are oriented to short term goals and dgficient
planning, both of with take to unordered occupatod to an
inadequate infrastructure when the city demandsaden into
consideration. Hence, in order to be consideredrtsrogies

must be redesigned, creating a more modern and mddesides,

sustainable urban infrastructure, expanding sicguifily its
multimodal public transportation network and intggrg
technology into its dalily life.

But the real question is how to act. It cannot beield that the
world has more instrumentation (we have more teldyies
such as sensors and electronic labels with Radiquency ID
that can show use what is happening in real time)is more
connected (those sensors can be connected thrdugh
Internet, creating a true “Internet of Things”).

Technology brings significant change in itself. Eaample, in
the end of the XIX century, the London City Councdd a
great problem: how to deal with the thousands o$ tof horse
manure that covered the streets all through the?ydde
solution can with a radical technological changée t
automobile, which simply eliminated the need fordes. This
is an example of elimination of existing urban geolis which
makes the city nicer to live in that is made pdssiby
technological evolution.

Redesigning cities to make them smarter is to dftote and
knowledge from different areas, such as architecturban
planning, engineers and CIT (communications angrinétion
technology) professionals, uniting the traditioteadhnological

This example shows a new way to look at CIT — iy @s
administrative tasks support, but as a driving dofar new
ways to use our infrastructure and as its modetinizaand
tﬁ)gtimization_ brokers. The technolo_gy and the systehat
make the city must be ever more interconnected camhot
live in isolation.

A more instrumented city can gather and treat dateh more
quickly and efficiently. A simple example may beeth
installation of sensors that can monitor in realetithe water
distribution network in order to detect contamioatand leaks
in the moment they occur. Technology already allmssto
measure and control things that used to be beyondeach.
interconnection allows for sensors to etrad
information among themselves and with other compute
systems, initiating and coordinating either colikect or
preventive actions in a fully automatic way. We edso say
that the city becomes more intelligent if it applignalytical
models and algorithms on the raw data gatheredhbget
sensors, improving significantly the decision makjrocess
in public management.

I\t/ly perception is that in the next years we will sedwuge
evolution of the solutions that are included in tlencept of
smart cities, that is, solutions that allow for twvergence of
the digital world and the physical infrastructuneeo We will

see more innovative solutions that will include eahted

technologies, such as sensors and actuators, willde able

to gather, transmit and analyze a huge amountfofriration,

allowing for automatic reactor to changes in thgiremment

that they will be monitoring and controlling.

One example of this idea is Singapore, which crkata
intelligent transport system that can even prefilictre traffic
jams based on information collected by sensorsaadyzed
by sophisticated algorithms.

Nevertheless, in order to achieve this goal we havéake

world with the operational technology one (embeddemhany steps. Cities, in order to adopt the concépnuarter

technologies in elevators,

semaphores).

sensors, roads, bridges

Hence, it is only natural that we think of conveigthe world
of physical infrastructure of the cities with theond of IT.
These worlds have evolved in parallel. Physicaiagtfucture
was always thought analogically, such as roadddibgs and
ports, while IT is the world of data centers, saftev and
routers.

The concept of Smart Cities intends to integratth lveorlds,
using the concept of Internet of Things as the adjt
communication mechanism. For instance, insteadudéiibg
more roads and avenues, why not make the currestsmart?
The way to put this intelligence into practice ig bsing
instrumentation and interconnection technology thiaéady
exists, applying them to the new applications asesu

cities, must define a Smarter that

contemplates the following issues:

Cities Roadmap

a) A long term strategy that includes goals and cdecre
short term actions in an adequate and constantly
updated master plan ;

Priority must be given to investments that cause th
larger impact in society;

Integration of the many systems that make up the
complex city infrastructure connection network;
Optimization of its service and operations.

b)
c)
d)

Unfortunately, we see that many of the existing teraplans
are either a simple wish list or futuristic visionsithout
compromises to the real world. Most of the timety, gystems
respond to crisis instead of acting to prevent theifor
instance, after unordered growth in a certain aceaective
measures are taken to improve traffic bottleneckssed by
the increase of vehicles on streets that were ootaived to
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receive such traffic. A preventive system wouldrinate
population growth in that are with traffic, secyyitvaterworks
systems, among others. Traffic experts estimateattmg city
must review its circulation goals and strategiegrgviive
years, but is there any city that does that?

Therefore, the first step in the direction of ciegita Smart
City is to define what the city intends to be intb520 years,
which is the essence of an adequate and well das¢emplan.
A Smart City is one that offers quality of life arglattractive
to new business, two goals that are deeply infledrizy the
efficiency of the city’'s core systems, such as dpamtation,
public security, health and education, among others

How to do it? A simple suggestion is to start watkliagnostic
of the current situation of all the city’s systethat will help to
build a vision of what it will be 20 years from now

Cities can be seen as a complex and multidimenisi@mtavork
of integrated components or as a system made tdrsgshat
make its basic infrastructure, such as transportatenergy,
communications, education and health. Its cultileegnomic,
social and geographic characteristic create unicpreexts,
making it absolutely necessary for us to have atyéioal and
holistic view in order to understand its challemgend to
propose specific solutions in order to make therna$Qities.

Therefore, each city has its own characteristicgripy and
vocations. Hence, a strategy that is adequate oty cannot
be automatically transposed to another. A simpkmle is
the traffic system. In some cities there is a grdraffic

towards the downtown are in the morning and theens
traffic in the afternoon. In others, traffic flows all directions,
without a strongly defined flow and counterflow ioot

Hence, a solution for a characteristic traffic moddl not

always work adequately to the others.

When looking at the economic aspect, we can saetke

economies of some cities are mainly industrial, leviothers

are based on services. Demands for certain tydes
infrastructure have different characteristics asthtwo types.
For instance, in industrial economies, there is eatain

concentration of traffic at certain specific timda. service

based economies, traffic is diluted all through they and

becomes lighter at peak periods.

The master plan must serve as a planning mechaara
integrate all links of the city’s chain of servicageating a
holistic view of the city and its systems. Fortame, in
service based economies,
consequently, broadband Internet must be a prioHgnce,
we must think of the integration of energy, transgton and
communication plans. Many of those services cammbee
available without the physical presence of thoseolired.
Besides, a decision that involves one of thoseesystcannot
be made without considering the impact on all athén
example of this situation is the fact that a decison the

energy system must consider the impact it will eaas the
city’s water, transportation and business systems.

Turning a city into a Smart City requires a straatiance
among govern, business and society itself. An ekampthe
bigger participation of society in the discussidrit® problems
and its future is the portal PortoAlegre.cc
(http://portoalegre.cy/

The master plan must also define clearly the steonh goals
that will be reached. Specifications such as “imprdraffic”
must be well defined into goals such as “reduchegaverage
trip time between neighborhoods X and Y from 301®
minutes in a year”. Another good example of imprbve
specification would be to change “improve schotg¢radance”
into “reduce the level of school absenteeism by 0% the
end of 2012".

In order to spread the use of communication anorrinétion
technologies, which are as important as water Sesvi
nowadays, we must give special attention to speaifetrics
such as the percent of the city that will have bdlb@ad access
(either through cable or wireless), the percenharhes with
computers, the percent of the population with Imé¢raccess
or that accesses e-gov services, the percent ofptiidic
offices that have websites, the percent of the ipubl
acquisitions that are done through electronic pasel and
many others.

Let us exemplify this concept with hypotheticalastgies.
The first idea must be to reduce traffic jams. Mpmaent and
operation of transportation systems have a grdhieimce on
the cities economies. Traffic jams cause a negatigact on
quality of life and decrease economic productivi§ome
estimatives show that traffic jam can decreaseexitGNP
between 1.5% and 4%. A recent survey performedBi |
(The Globalization of Traffic Congestion: CommutBain

Survey) showed that the negative impact on the Gi\NBt
2,4% in S&o Paulo, 2,6% at Mexico City and 4% abhiNt

Rhilippines. If nothing is done, the situation tertd become
even worse. Close to 1000 new cars are licensey eey in

Séo Paulo at traffic grows four times faster tHangopulation
in cities such as New Dheli and Bangalore, in India

Improving traffic can bring measurable gains. Thé&ean
estimation that a small reduction of 5% in travelet in UK
roads could generate an increase of 0,2% in GNRcéjeve
have a great challenge that cannot be left behurban
mobility requires concrete and swift actions, ltkese taken

using the home office ard; some cities such as Stockholm, Sweden, thatextemtax

to avoid traffic jams (details of those can be fbuat
http://en.wikipedia.org/wiki/Stockholm_congestioax) using
a license plate recognition system that is desdrilie
http://domino.research.ibm.com/odis/odis.nsf/pargesd. 32.ht
ml.

Another important target is public security. A Stytouristic
and economic attraction is directly linked to iecarity level.

32



Taurion ,C. / Revista de Sistemas de InformacaB3IMA n. 10 (2012) pp. ??-??

Nevertheless, public security does not imply solafyhiring
more policemen but also on using more intelliggstems that
integrate resources such as intelligent camerasdatettion
systems able to analyze police statistics in iig@d,tincreasing
the intelligence of the police force and its citith those
systems, we can identify incident patterns in orfier the
police force to act to prevent occurrences, -elitiiga
potential problems before they occur. Besides, ipiggcurity
systems must be integrated with the health syseeneigency
response system) and the
management).

A simple method to improve diagnostic quality is @adopt
benchmarks among cities that share similar chaiatts.
Besides, sharing best practices, which is a compnactice in

private companies, can and should be adopted iricpubyy;

management.

The challenges are huge. Many cities have an diesaled
inadequate infrastructure that cannot support thepulation
and economic growth. Others have to create ansiméreture
that is practically non-existing. Studies from MaoKey
(Preparing for China’s Urban Billion) estimate ti@tina will
have to create 170 new transportation systems @o®i5.
This is a challenge, but also an opportunity toatgean
infrastructure that is already adequate to the ephof Smart
Cities that we describe in this paper.

Budgets are limited and increasing taxes in notlatisn in

any country. Our reality in Brazil is proof of thatwe have
one of the highest tax burdens in the world andoitigs have
deficient infrastructure to show. We must incregaelic

revenue by creating more efficient and transpatesing

systems, eliminating loopholes that allow for fiselsion and
reducing operational cost of the cities’ own systemdany
cities have departments and organs that work in
independent and non synchronized way that is tediirdant
and expensive. By applying the concept of holigtéw, tasks
can be integrated and public databases instruméntader to
increase public corporative intelligence and insesthe power
to uncover iniquitous evasion strategies.

Technological advancements have allowed for cttiesearch
for different and innovative solutions for theselgems. It
allow for better instrumentation of infrastructuresith ever
smaller technologies, we can add intelligence &rtbtworks,
allowing for cities’ management and operation
decentralization, with a local decision procesgrioning its
performance, scalability and decision speed.

The path towards a Smart City does not go only uitpno
technology, but IT is the driving force of thesansformations
and improvements. Gathering and analyzing dataah time
created opportunities that were not imaginablafrastructure
management. We can think in innovative ways toterpablic
policy, supported by the massive use of sensorsaandhtors.
Population involvement is also increased by
technologies such as social networks. In the erbple,

processes and management are the true pillars wior@
intelligent city.

In the next few years we will have an unique oppaty of
organizing two huge sport events, the Soccer WGWg in
2014 and the Summer Olympics in 2016, in Rio desilan
These events are driving forces for infrastructwagks that
should go beyond the scope of the events. Thesdssaee a
picture, but their legacy must be cities that amrerprepared

transportation one ({traffo support their own economic growth. Time is stzord all of

us must demand that he legacy is the main goahettge
investments that are being made toward hostingeteesnts.
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