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Our view

Smart City =

"a city in which its social, business, and technological

aspects are supported by ICT to improve the quality of

life of its citizens in an integrated, affordable, and
sustainable way.”

we’re interested in developing a
Open Source

Software Platform for Smart Cities



Our view on Smart Cities

Although we don’t ignore high-tech solutions for the elite, we
orefer to focus on:

people (technology Is a

means not an end

-Income populations

developing countries

underprivileged neighlborhoods



Collaborations

- 35 CS professors +

- Architects, Urban Planners, Economists, Health
Professionals, Transportation Engineers

- USP, Unicamp, UFABC, UFG, UFMA, UFMS, PUC-RIio, UFRJ,
Scipopulis

- Sao Paulo City Secretariats:

- Health

-+ People with Disabillities
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A generic Software Platform for Smart Cities
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Survey and proposed reference architecture for

Smart City Software Platforms Acw
Computing Surveys

Software Platforms for Smart Cities:
Concepts, Requirements, Challenges, and a Unified Referenct
Architecture

Eduardo Felipe Zambom Santana, University of Sao Paulo
Ana Paula Chaves, Federal Technological University of Parand
Marco Aurelio Gerosa, University of Sao Paulo
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M Making cities smarter help improve city services and increase citizens’ quality of life. Informati
a nager munication technologies (ICT) are fundamental for progressing towards smarter city environm

City software platforms potentially support the development and integration of Smart City ¢
However, the ICT community must overcome current significant technological and scientifi
before these platforms can be widely used. This paper surveys the state-of-the-art in softwa
for Smart Cities. We analyzed 23 projects with respect to the most used enabling technologie:
functional and non- fu.nchona] requirements, classifying them into four categones Cyber Physu
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Web Mobile Development YT———
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INTERSCITY

InterSCity Platform
I nte § S C |ty p I atfo m )] Smart City Platform by the Software Systems Research Group - IMI

http://interscity.org/
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R e s o u rc e A d apto r InterSCity: A Scalable Microservice-based Open Source Platform for

Smart Cities
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by using city resources efficiently and providing quality services for citizens. Despite the various advances
in middleware technologies to support future smart cities, there are no universally accepted platforms yet.
Most of the existing solutions do not provide the required flexibility to be shared across cities. Moreover,
the extensive use and development of non-open-source software leads to interoperability issues and limits
the collaboration among R&D groups. In this paper, we explore the use of a microservices architecture to
address key practical challenges in smart city platforms. We present InterSCity, a microservice-based open
source smart city platform that aims at supporting collaborative, novel smart city research, development, and
deployment initiatives. We discuss how the microservice approach enables a flexible, extensible, and loosely

coupled archi and present experi 1 results ds ing the scalability of the proposed platform.
INTRODUCTION et al,, 2014). The Internet of Things (IoT), Big Data,
and Cloud Computing are key enabling technologies

he rapid growth of cities around the world has cre- of smart cities that offer a wide range of opportuni-
ed large, densely populated urban centers charac- ties and challenges, both in the academy and industry.
rized by complex interconnected structural, social To fully exploit the potential of these enablers, future
1d economic organizations. This urbanization phe- smart cities will demand a unified ICT infrastructure
. . - T n e - b tn nranerly chare their recnnrese rather than relvine
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Susca por
escalabilidade
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Ongoing work on the
platform

/

[User Queries}

N

2D/3D
Visualization
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- Support for Big Data
Processing

- More sample applications

- Initial experiments with real
Sensors
(e.g., measuring
health of urban trees)
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InterSCimulator

- Erlang-based large-scale simulator
for Smart Cities

- Simulations with 10+ million
agents in super-real-time

- Multimodal transportation

- cars, pedestrians, buses,
subway, (bicycles).

- Impact analysis of changes in

the transportation infrastructure
and associated costs.

- Population from Paraisopolis

favela (slum) in SP.
12

£ Q" H
§€' g‘ﬁ & HospitalPaulistano 9
N lgreja
& Sehora do
m
& R. Per,
s g2
R %v
lMuseu da §\in$ 4 %lqb
1edo Som N
3 &
&
o
&

eyooy 4

R tatin, 5o &
de @
| Ay 0, & <
Intergrais = f/)allo 4, Cemitéro do Araga Qg')\“
Estagdo das Clinicas [
Ay
OF '- “Ore, <
©" Comfort Suites Tag 2
Oscar Freire € Car, 5o
a”bd Lo 06,3
nsolazéo (=] 3
O ) . A
“ & tal Sirio-L banés H
CERQUEIRA. % R !ﬁq’
L JUZ . N
SESAR &z&:‘@ Hospital 9 de Julhc H
o ® o
& =
o N *{9,,‘ g
S % Museu de Arte de 3
S S ps S0 Paulo Assis... &
& P % 4{9 &
& = ", & *
< % ) Q@
7 o
‘906 & Trignon Masp [ @
. RS
CéesaSata Luzia w & 2
A Figueira Fubaiyat (1

PARAISO

InterSCSimulator

Se
=
1 Café/Piu Pis Teatio
=
2
5 2
zs 2§
38 2 o
53 w &
5 = 3
2 o Basiliza Nosse
o) & Senhora do Carmc
El i
5
e FMU - F
& Metropclitan
O
Rp SdoJ
ed'OSo |
BELA VISTA
{
<
74
<
Z
T
4 Y &
Hospital Berefizéncia c
otuguesa - Sdo Joaquim &




Ongoing Work:

Integration of Simulator with the

- Enables:

Platform

- Realistic Workloads to test and experiment with the platform

- Inject real platform data into the simulation
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Preliminary Analysis
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Collaboration with city governments

- SP Secretariat of Health
- SP Secretariat of People with Disabilities

- Sharing of Data, Problems, and Challenges
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Exemplo 1: Mobilidade + Saude
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. Esporte + Saude

Exemplo 2




Exemplo 3: interscity.org/apps/acessibilidade
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—ntrepreneurship and Innovation

+ Organizing Hackathons:

- Smart Cities, Research Tools, Smart Cities (again)
- Next: Al and Machine Learning

* Discussion panels on Ethical issues

- Fostering Startups

- Example: Scipopulis

20



COLETIVO

Scipopulis’ COLETIVO APP

(for citizens)

TEDN ESPEROMETRO

MEDIA ATUAL
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Sao Paulo
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Dia de referéncia 12/05/2017

RELATORIO DIARIO
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Pico da tarde
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Pedro Il

22 930P-10-0Term. Pinheiros 8.6 km/h
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REAL TIME DASHBOARD
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(for system operators)
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- Already in use by 300 city servants in Sao Paulo
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Brasilia.
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MOBILITY PANEL
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(CONSOLITADED BUS SPEEDS for citizens)

PAINEL DA MOBILIDADE

FLUIDEZ VELOCIDADES TEMPO

|~”  VELOCIDADE HOJE ® @R VELOCIDADES @
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Ultima atualizagdo: poucos segundos atrds Uttima atualizagBo: poucos segundos atris
Semaforos em funcionamento 6246 (99.24%) Total de ocorréncias de transito hoje 214 / Média de ocorréncias 130
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Politicas Publicas baseadas em Evidéncias

1) Crie e colete evidéncias cientificas rigorosas sobre o que
funciona, incluindo custos e beneficios.

2) Monitore a execucao de programas e use analise
cientifica de impacto do programa para medir sua
eficacia.

3) Use as evidéncias cientificas para melhorar os
programas, aumentar a escala do que funciona, retirar
recursos dos programas que nao funcionam.

4) Incentive a inovagao e teste novas abordagens



Next Steps and opportunities for Graduate
Students and Post-Docs

- Advanced collaborative research among InterSCity partners

- Middleware implementation: scalability, performance, usability by
developers

- Big Data processing, analysis, and visualization
- Machine Learning to improve city services
- Data Science to: (Collaboration with MIT)
- understand mobillity patterns and
- suggest improvements

- Establish and strengthen international collaborations
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Parceria:

MIT Senseable City Lab

- senseable

=l k= k= city lab.

Urban imagination and social innovation
through design & science

Projects

!

Minimum Fleet Summer Day in Amsterd...
2018 2018

The real-time city is real! As layers of networks
and digital information blanket urban space,
new approaches to the study of the built
environment are emerging. The way we describe
and understand cities is being radically
transformed-—as are the tools we use to design
them. The mission of the Senseable City
Laboratory—a research initiative at the
Massachusetts Institute of Technology—is to
anticipate these changes and study them from a
critical point of view.

City
Nature
Challenge

2018

City Nature Challenge 20... Clean Air Nairobi
2018 2018

Not bound by the methodologies of a single
field, the Lab is characterized by an omni-
disciplinary approach: it speaks the language of
designers, planners, engineers, physicists,
biologists and social scientists. Senseable is as
fluent with industry partners as it is with
metropolitan governments, individual citizens
and disadvantaged communities. Through
design and science, the Lab develops and
deploys tools to learn about cities—so that cities
can learn about us.

2017

Forum,
Future
City Pre¢
the 4th
Revolul

City Scanner Friendly Cities Global Mobility Index 2017 For

2018

2018 2018




Further Information

interscity@ime.usp.br

Papers, documentation,

and full source code available at

Interscity.org
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