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Collaborations

+ 35 CS professors

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

+ Sa0 Paulo City Hall (21M people in Great Sao Paulo)

- Smaller cities in Brazil (demands are different)



INnterSCity lab in Brazil
~60 people working:

- USP, FGV, PUC-RIo, Scipopulis, UFABC, UFG, UFMA, UFMS,
UFRJ, Unicamp, Unifesp

- Interface between Computer Science and Cities

+ B-year funding (2017 to 2023)

- InterSCity.org

+ Open Source software

+ Open Datasets


http://InterSCity.org

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
iIntegrated, affordable, and sustainable way.”

we’'re Interested In developing a
Software platform for Smart Cities



ur view on Smart Cities

Although we don’t ignore high-tech solutions for the elite, we
orefer to focus on:
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- people (technology is a ST SEEEE it

means Not an end

Oow-Income populations

- developing countries

* underprivileged neighborhoods



The InterSCity Project

Public Policies and
Management Tools

- 3 lines of research

- 3 levels
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Projects

1.

2.

City Simulator
Smart City Software Platform

Health Dashboard

Accessibility Ranking

. Scipopulis Startup

BikeSCience @ MIT Senseable City Lab



- InterSCimulator

- Erlang-based large-scale simulator
for Smart Cities

- Simulations with 17 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.
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2- A generic Software Platform for Smart Cities
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Survey and proposed reference architecture for
Smart City Software Platforms

=Ry Arrications

ACM

Computing Surveys

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

Eduardo Felipe Zambom Santana, University of Sao Paulo
Ana Paula Chaves, Federal Technological University of Parand
Marco Aurelio Gerosa, University of Sao Paulo

Fabio Kon, University of Sio Paulo

Dejan S. Milojicic, Hewlett Packard Labs Palo Alto

Making cities smarter help improve city services and increase citizens’ quality of life. Information and com-
munication technologies (ICT) are fundamental for progressing towards smarter city environments. Smart
City software platforms potentially support the development and integration of Smart City applications.
However, the ICT community must overcome current significant technological and scientific challenges
before these platforms can be widely used. This paper surveys the state-of-the-art in software platforms
for Smart Cities. We analyzed 23 projects with respect to the most used enabling technologies, as well as
functional and non-functional requirements, classifying them into four categories: Cyber-Physical Systems,
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InterSCity: A Scalable Microservice-based Open Source Platform for
Smart Cities

Arthur de M. Del Esposte’, Fabio Kon', Fabio M. Costa® and Nelson Lago'
' Department of Computer Science, University of Sdo Paulo, R. do Matdo, 1010 - Cidade Universitdria, 05508-090, Sdo
Paulo, Sdo Paulo, Brazil
2 Institute of Informatics, Federal University of Goids, Alameda Palmeiras, Quadra D, Campus Samambaia, 74690-900,
Goidnia, Goids, Brazil
{esposte, kon, lago} @ime.usp.br, fmc@inf.ufg.br

eywords: Smart Cities, Software Platform, Microservices, Scalability, Open Source Software

bstract: Smart City technologies emerge as a potential solution to tackle common problems in large urban centers
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 architecture and present experimental results demonstrating the scalability of the proposed platform.

INTRODUCTION

he rapid growth of cities around the world has cre-
ed large, densely populated urban centers charac-
rized by complex interconnected structural, social
1id economic organizations. This urbanization phe-

cmal cbeaffacmaa PP I R

et al., 2014). The Internet of Things (IoT), Big Data,
and Cloud Computing are key enabling technologies
of smart cities that offer a wide range of opportuni-
ties and challenges, both in the academy and industry.
To fully exploit the potential of these enablers, future
smart cities will demand a unified ICT infrastructure
tn nronerly ¢hare their reconrees rather than relvine
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Crowdsourcing startup App: guiaderodas
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Banheiro Adaptado ® Shopping Center 3
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Scipopulis’ COLETIVO APP

COLETIVO (for citizens)

@ SCIPOPULIS | Sao Paulo

Dia de referéncia 12/05/2017
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REAL TIME DASHBOARD

(for system operators)
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MOBILITY PANEL

(CONSOLITADED BUS SPEEDS for citizens)

PAINEL DA MOBILIDADE
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Historical data
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BikeScience @ MIT Senseable City Lab

- Use of bikes for urban transportation is increasing

15+ million shared bikes, increasing rapidly

- (Just a small fraction) of the total

of trips

+ Bike transportation has numerous advantages:

- for the city
- for the planet

- for the user
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Bikes are underutilized

L ondon - bikes are faster
- than public transport for most trips < 8 MIlIES propery 2013
1/3 of current car trips iy ortonnzom
*  USA [pept. of Transportation 2017]
+ 35% of car trips are < 2 miles / 46% < 3 miles

1% of trips are on a bike
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Next steps

- Analyze flows In 20 cities identifying
+  common patterns and different classes of cities

- Analyze relations with socioeconomic and topographic data
from city districts—+develop ML model

-+ Analyze data from dockless systems

- Iwo papers to be submitted soon!
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The Future

- Advanced collaborative research among InterSCity
partners

Middleware implementation: scalabllity, performance,
usability by developers

Big Data processing, analysis, and visualization
Machine Learning to improve city services

Establish and strengthen international collaborations
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kon@ime.usp.br

Interscity.org

(post-doc fellowships available)
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