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Message from the Local Organization Committee Chair

Welcome to the 33rd Brazilian Symposium on Databases! The Brazilian Symposium on Databases is the
official database event of the Brazilian Computer Society (SBC) and the largest venue in Latin America
for presentation and discussion of research results in the database domain. The 33™ edition of the
symposium (SBBD 2018) was held in Rio de Janeiro, RJ, from August 25" to 26™, 2018. The local
organization was performed by Instituto Militar de Engenharia (IME).

This year, for the first time, SBBD was held right before and at the same location of the
44thInternational Conference on Very Large Databases Conference (VLDB 2018), one of the main
international conferences in the database area. This was a great opportunity for gathering national and
international database researchers.

The SBBD 2018 program offered a variety of activities, suited for an audience ranging from
undergraduate to Ph.D. students, database professionals, practitioners and researchers. The Program
included: 4 invited talks and 2 tutorials, presented by distinguished speakers from Brazil, USA and
Switzerland; 6 technical sessions; demos and applications session; posters sessions; thesis and
dissertations workshop.

The excellence of SBBD 2018 program is the result of the competence and effort of a large
community, which we gratefully acknowledge. The various sections of these proceedings list in detail
those that contributed to the SBBD 2018 edition. We thank the symposium chairs and our colleagues of
the local organization committee who donated their precious time to make SBBD 2018 a reality. We
specially thank IME and its Post-graduation Programs (PGSC and PGED), which allowed their staff and
students to help on the many tasks of the event preparation. We are also grateful to the SBC board for
their support and to the steering committee members for their help, advice and support. Further, we
thank the program committee members and external reviewers for the high quality reviews, and the
authors who submitted their papers to SBBD 2018. Finally, we are grateful to our sponsors. Without their
support we would not be able to organize this annual event that brings together our community.

We had a great time hosting SBBD 2018 in Rio de Janeiro!

Maria Claudia Reis Cavalcanti (IME)
Local Organization Chair — SBBD 2018



Foreword

It is a great pleasure to introduce the Proceedings of the Brazilian Symposium on Databases (SBBD) with
the full, short and industrial papers accepted for presentation at the 33rd edition of the symposium. SBBD
2018 was held in Rio de Janeiro, in the state of Rio de Janeiro, Brazil, from August 25th to August 26th,
2018. It was organized by Secdo de Engenharia de Computacéo, Instituto Militar de Engenharia (IME).
This edition was held in two days of August instead of the traditional four days of October to motivate
and to facilitate the participation of the database Brazilian community in the VLDB 2018 (44th
International Conference on Very Large Data Bases). VLDB 2018 also took place in Rio de Janeiro, Brazil,
from August 27th to August 31st.

SBBD is the official database event of the Brazilian Computer Society (SBC) and the largest venue
in Latin America for presentation and discussion of research results in the databases domain. Along with
technical sessions, SBBD includes invited talks and tutorials given by distinguished speakers from the
national and international research communities. SBBD regularly promotes a demos and applications
session, and a thesis and dissertations workshop as co-located events.

All papers presented in technical sessions during the event reported interesting results or
proposed novel thought-provoking ideas in several subjects on the databases and related areas. For the
2018 edition, SBBD accepted six categories of submissions: JIDM articles, full papers, short papers,
industrial papers, vision papers, and distinguished published papers.

Submissions to the JIDM category could be made throughout the year. The review process was
conducted by the editorial board of JIDM, leaded by the editor-in-chief Angelo Brayner. This year, no
JIDM articles were presented during the event. The Full papers track had one cycle of submissions with
deadline in March. The review process for the SBBD full papers was performed in one round with a
rebuttal phase. Authors were initially notified with the reviews and had a few days for answering the
reviewers' comments during the rebuttal phase. After evaluating the rebuttal comments during the
discussion period, a final decision was achieved. Out of 40 submitted papers and 17 were accepted as full
papers(acceptance rate of 42,5%).

Short, Industrial and Vision papers track had a single cycle of submissions with deadline in June.
There was no rebuttal phase. This year's Short, Industrial and Vision track features 15 short papers and
2 industrial papers. Initially, there were 36 submissions in the track, 29 in the Short category and 7 in the
Industrial category. The best full and short papers received award certificates during the event and will
be invited to submit extended versions of their papers to JIDM.

Distinguished Published Papers is a category of submission introduced in SBBD 2017. It aimed
to attract the best papers of the Brazilian community, published or accepted for publication by a first-
class database conference, and give the authors the opportunity to present their work during the event.
There was one submission that was accepted by the SBBD Steering Committee, on the grounds of
relevance of the original publication venue to the database community.

The topics with more submissions among full and short papers (according to the author's
selection from the Topics of Interest) were: Data Analytics and Data Visualization (17 submissions), Data
on the Web (16 submissions), Algorithms and Techniques for Data Mining (14 submissions), Semantic
Web, Linked Data and Ontologies (14 submissions), Data Modeling (11 submissions), Information
Integration and Interoperability (9 submissions), Social Data Processing (7 submissions), Graph Databases
(7 submissions) and Authorization, Privacy and Security in Databases (7 submissions).



The Proceedings of SBBD are the result of the collective effort of a large community, which we
gratefully acknowledge. We thank the SBBD 2018 local organization committee and its symposium chairs,
who worked hard to guarantee an outstanding event. We do not have enough words to thank all
committee members and external reviewers for their commitment and high quality reviews. We are also
grateful to the steering committee members for their help, advice and support. Finally, we are grateful to
the authors who submitted their work to SBBD 2018.

Bernadette F. Loscio (UFPE)
Program Chair — SBBD 2018 — Full Papers

Carina F. Dorneles (UFSC)
Program Chair — SBBD 2018 - Short, Vision and Industrial Papers



Editorial for the Tutorials Track

Tutorials at the Brazilian Symposium on Databases (SBBD) have the goal to present introductory and
advanced discussions on topics within the area of databases. Introductory tutorials target an audience
consisting of advanced undergraduate and graduate students, as well as attendees from industry.
Advanced tutorials, on the other hand, cover a state-of-the-art topic, motivating and exposing potential
research paths.

The two accepted tutorials this year are related to relevant nowadays topics. The first one is
entitled “In-Memory Analytic DBMSs: Design and Lessons Learned” and will discuss how in-memory
analytic DBMSs are designed and built and outline the architecture of some state-of-art in-memory
database systems, stressing the characteristics that differentiate them from the traditional DBMS design
literature. It will be presented by Pedro Eugenio Rocha Pedreira, Software Engineer at Facebook focused
on database research.

The second tutorial, “Coleta, Integragéo e Pré-processamento de Dados de Multiplas Fontes”, will
be presented by Natércia Aguilar (MSc. student), Michele A. Branddo (Postdoctoral researcher) and
Mirella M. Moro (Associate Professor) from Federal University of Minas Gerais (UFMG). They will talk
about the main challenges related to collecting, integrating and preprocessing data from multiple Web
sources. This tutorial will address these three issues in an integrated way with a focus on practical and
research questions.

This year we had four excellent submissions, and I would like to thank all the authors of
submitted proposals. I am also grateful to the tutorials program committee members for the high-quality
reviews. Also, I would like to invite all of you to attend and take advantage of the selected tutorials.

Maria Camila Nardini Barioni (UFU)
Program Chair — SBBD 2018 — Tutorials
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In-Memory Analytic DBMSs: Design and Lessons Learned
Pedro Eugenio Rocha Pedreira

Facebook Inc.
1 Hacker Way
Menlo Park, CA, USA
pedroerp@fb.com

Abstract

In-memory DBMSs are systems that primarily rely on main memory for data storage.
Many open source and commercial in-memory OLTP DBMSs were developed and studied
in the last decade, such as VoltDB, Oracle TimesTen and Hekaton, as the amount of
main memory available outpaced the size of most transactional working sets. As memory
density kept increasing, a more recent trend is to leverage in-memory systems to speedup
critical analytical workloads. In this scenario, in-memory analytic DBMSs have become
a viable option to speedup analytic queries to important datasets.

Today, there are three main configurations in which in-memory analytic DBMSs
can be used. First, these systems can be seen as accelerators for critical data marts which
are part of much larger — and slower — data warehouses. These use cases focus on fast
reporting and allowing users to interactively slice and dice portions of the data warehouse
data. Second, these systems can be used to incrementally consume logs from messaging
systems such as Kafka, providing analytics over realtime data and minimizing data la-
tency. Third, some systems like MemSQL, SAP Hana and Hyper take a different set of
trade-offs and are able to handle both OLTP and OLAP workloads in a hybrid configura-
tion, also known as HTAP (Hybrid Transactional/Analytic Processing).

Besides the differences from traditional disk based analytic systems, in-memory
analytic DBMSs also differ from in-memory OLTP DBMSs in many aspects. Since an-
alytic queries are mostly composed of large memory scans, the lack of data locality, in-
struction and data cache misses, virtual and non-inlined function calls, remote NUMA
accesses and branch mispredictions all have a non-trivial impact on query performance.
JIT compilation at query-time, therefore, becomes a first class citizen to tighten scan
loops, as opposed to the traditional approach based on stored procedures. In addition, the
traditional volcano iterator chaining model, which is usually implemented using virtual
calls, becomes less suited for these types of system and more data-centric query process-
ing models are developed.

Furthermore, since analytic systems are designed to store large volumes of data,
in-memory analytic DBMSs must carefully choose which parts of the dataset to keep in
memory in order to minimize I/O reads at query time. The data structures used to store and
index the in-memory data can also be substantially different from the ones traditionally
used in clustered and secondary indexes in order to provide fast and cache-friendly scans
as well as some form of data pruning. Lastly, transactions on these systems might also
have different requirements due to the low number of transactions per second and high
ingestion rates, creating opportunity for the development of novel and more lightweight
concurrency control protocols.
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This tutorial will discuss how in-memory analytic DBMSs are designed and built
and outline the architecture of some state-of-art in-memory database systems, stressing
the characteristics that differentiate them from the traditional DBMS design literature. In
addition, the author will discuss some of the lessons learned while building and providing
Cubrick as a service at Facebook, and highlight some of the many research opportunity
avenues.

Author

Pedro Eugenio Rocha Pedreira is a Software Engineer at Facebook focused on database
research. For the last 5 years he has led the team that develops Cubrick, a new in-memory
analytic DBMS that targets interactive queries over highly dynamic datasets. Cubrick
powers many internal analytic products and workloads and leverages a new indexing
technique called Granular Partitioning, which he has proposed in his Ph.D thesis. Prior
to joining Facebook, Pedro spent about 4 years working for the Brazilian Government,
supporting the databases and infrastructure leveraged by the Brazilian Electoral Systems.
He received his B.Sc., M.Sc and Ph.D from the Federal University of Parana (UFPR) in
Curitiba/PR, Brazil.
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Coleta, Integracao e Pré-processamento de
Dados de Multiplas Fontes

Natércia A. Batista', Michele A. Brandao', Michele Brito'!, Daniel H. Dalip?,
Mirella M. Moro!

"Universidade Federal de Minas Gerais — Belo Horizonte — Brasil

’Centro Federal de Educacgio Tecnoldgica de Minas Gerais — Belo Horizonte — Brasil

{natercia,micheleabrandao,mibrito,mirella}@dcc.ufmg.br,
hasan@decom.cefetmg.br

Resumo. Dados extraidos da Web sdo cada vez mais heterogéneos e ndo
estruturados, representando desafios para atividades de coleta, integracdo e
pré-processamento de dados. Existem estudos que sdo “orientados a dados”,
i.e., com base nos dados disponiveis, mas seus resultados ficam restritos aos
respectivos dados. Em contraponto, vdrios problemas existem antes de se
identificar quais dados sdo necessdrios para soluciond-los, e muitas vezes, sdo
necessdrios dados de miiltiplas fontes. Nesse contexto, o primeiro problema ao
lidar com dados provenientes da Web é definir a estratégia de coleta, que
pode ser classificada de acordo com o periodo e a forma de buscar a semente.
Outro problema é definir uma estratégia para integrar os dados de diferentes
fontes de forma a ter uma visdo uniforme para usudrios ou aplicacgées, além
de armazend-los de maneira a permitir uma consulta eficiente. Finalmente,
pode ser necessdrio realizar o pré-processamento de dados, que acontece
antes ou depois da integracdo de dados, e envolve resolver dados faltantes e
duplicados, normalizacdo, etc. Este tutorial aborda esses trés problemas de
forma integrada com foco em questoes prdticas e de pesquisa.

1. Coleta de Dados. Esta parte do tutorial cobre as principais estratégias de coleta de
multiplas fontes, bem como os principais desafios. Especificamente: uma visdo geral
sobre os trés principais tipos de coleta considerando o periodo de realizagdo da
mesma (continua, periddica e/ou ocasional) e a busca da semente -- entidade alvo de
coleta ou ponto inicial (busca em largura, caminhamento aleatdrio e caminhamento
aleatério Metropolis-Hastings [Gjoka et al. 2010]). Ademais, sdo apresentados
exemplos praticos e desafios para cada estratégia.

2. Estratégias para Integrar Dados de Miiltiplas Fontes. Apds os dados serem
coletados de multiplas fontes, eles precisam ser integrados. Note que € possivel
coletar dados de cada fonte e armazeni-los de forma separada para posterior
integracdo, ou ja armazenar todos os dados em um unico local de forma integrada a
medida que cada coleta é realizada. Nesta etapa, sdo abordadas vantagens e
desvantagens dessas duas estratégias e das diferentes formas de armazenamento
(planilhas, arquivos CSV, banco de dados relacionais, etc).
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3. Pré-processamento de Dados. Nesta etapa do tutorial sdo abordados problemas
geralmente encontrados nos dados apds a realizacdo da coleta: (i) valores faltantes -
quando nenhum valor é armazenado para uma variavel; (ii) veracidade dos dados -
refere-se a viés, anormalidades e ruidos presentes nos dados; (iif) remocao de dados
duplicados - dados iguais inseridos multiplas vezes; (iv) falta de normalizacdo -
processo de reestruturar os dados a uma forma comum; e (v) reducdo dos dados -
processo de minimizar a quantidade de dados a serem armazenados.

4. Aplicacoes Reais. Existem diferentes estudos que combinam multiplas fontes de
dados com objetivos distintos [Batista et al. 2017, Brandao et al. 2017, Dalip et al.
2013, Farnadi et al. 2018]. Por exemplo, Batista et al. (2017) medem a forca dos
relacionamentos entre desenvolvedores através da combinacdo de dados originados
de um banco de dados relacional disponivel na Web e dados coletados utilizando a
API (Application Programming Interface) do GitHub. Brandao et al. (2017) utilizam
dados de multiplas fontes (DBLP e paginas Web) para fornecer visualizagdes com
informacdes mais completas sobre pesquisadores. Ademais, Dalip et al. (2013)
geram um ranking de respostas para perguntas no Stack Overflow por meio de
indicadores. Dentre tais indicadores, utilizou-se a comparagdo entre os vocabuldrios
das respostas com os vocabularios de bons artigos do Wikipedia. Todos esses
exemplos de uso real da combinacdo de muiltiplas fontes de dados sdo abordados
nesta etapa mais pratica do tutorial.

5. Conclusao e Trabalhos Futuros. Finalmente, além de abordar os principais
conceitos, desafios e exemplos relacionados a coleta, integracdo e pré-
processamento de dados de multiplas fontes, discutimos problemas em aberto e
possiveis trabalhos futuros a fim de incentivar pesquisas relacionadas a este tutorial.

Referéncias

Batista, N. A., Brandao, M. A., Alves, G. B., Silva, A. P. C. da, and Moro, M. M.
(2017) "Collaboration strength metrics and analyses on GitHub." In WI, pp.
170-178.

Brandiao, M. A., Diniz, M. A., Sousa, G. A., Moro, M. M. (2017) "Visualizing Co-
Authorship Social Networks and Collaboration Recommendations With CNARe."
Graph Theoretic Approaches for Analyzing Large-Scale Social Networks: 173-188.

Dalip, D. H., Gongalves, M. A., Cristo, M., and Calado, P. (2013) "Exploiting user
feedback to learn to rank answers in q&a forums: a case study with stack overflow."
In SIGIR, pp. 543-552.

Farnadi, G., Tang, J., Cock, M. D., and Moens, M-F. (2018) "User Profiling through
Deep Multimodal Fusion." In WSDM, pp. 171-179.

Gjoka, M., Kurant, M., Butts, C. T., and Markopoulou, A. (2010) "Walking in
facebook: A case study of unbiased sampling of osns." In IEEE Infocom, pp. 1-9.

310



SBBD 2018

Keynotes



2018 SBC 33rd Brazilian Symposium on Databases (SBBD) August 25-26, 2018 - Rio de Janeiro, RJ, Brazil

SBBD — Para Que e Para Quem?
Sérgio Lifschitz

Depto. de Informatica — Pontificia Universidade Catélica do Rio de Janeiro (PUC-Rio)
Rua Marqués de Sao Vicente 225 —22.451-900 — Rio de Janeiro — RJ — Brazil

sergio@inf.puc-rio.br

Resumo. Neste ano de 2018, o 330 SBBD acontece junto com o 440 VLDB. O
primeiro é o maior evento académico nacional, enquanto o ultimo é um dos
maiores e mais importantes da drea no dmbito internacional. Durante o
SBBD, a comunidade brasileira de bancos de dados tem a oportunidade de
acompanhar de perto os principais avangos cientificos e tecnologicos na drea,
aléem de avaliar a importancia do evento e o papel dos professores e
pesquisadores na formacgdo de pessoal e na contribui¢do para a sociedade.
Nesta palestra, pretendo revisitar alguns dos diversos temas de P&D a que
venho me dedicando ao longo dos anos, desde bancos de dados dedutivos até
a andlise de dados, passando pelas aplicagoes na bioinformdtica e pelos
SGBDs auténomos. Aproveitarei também o convite para provocar uma
reflexdo sobre a nossa grande area de pesquisa, com foco na relevdncia e no
papel de eventos como o SBBD para a ciéncia e a tecnologia no pais.

Sérgio Lifschitz is an Associate Professor at the Informatics Department of Pontifical
Catholic University of Rio de Janeiro (PUC-Rio), Brazil. Sérgio has obtained his
doctor’s degree at the Ecole Nationale Supérieure des Télécommunications (now
Télécom ParisTech), Paris, France (1994). He also holds an M.Sc.(1990) and a B.Sc.
(1986), both in Electrical Engineering, from PUC-Rio. His primary research area
involves database systems, including applications in bioinformatics, social networks data,
and autonomic tuning and management. Sérgio often participates in SBBD events, either
with tutorials (three times), eleven full papers published, other 18 contributions for
SBBD co-located events, one best paper and two best demo prizes, more than thirty
times a member of evaluation committees and once the SBBD program chair.
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Fast, Real-time Analysis on All Kinds of Data

Anastasia Ailamaki

Ecole Polytechnique Fédérale de Lausanne (EPFL)
BC 226, Station 14 — CH-1015 — Lausanne — Switzerland

anastasia.ailamaki@epfl.ch

Abstract. Today'’s scientific and business processes heavily depend on fast and
accurate data analysis. Data scientists are routinely overwhelmed by the effort
needed to manage the volumes of data produced. As general-purpose data
management software is often inefficient, hard to manage, or too generic to
serve today’s applications, businesses increasingly turn to specialised data
management software, which can only handle one data format, and then resort
to data integration solutions. With the exponential growth of dataset size and
complexity, however, data format-specific solutions no longer scale for
efficient analysis, thereby slowing down the cycle of analysing and
understanding the data, and making decisions. I will illustrate the different
nature of problems we face when managing heterogeneous datasets, and how
these translate to fundamental challenges for the data management
community. Then [ will introduce RAW, a new solution inspired by these
challenges. RAW overturns long-standing assumptions, enables meaningful
and timely results, and promotes timely discovery.

Anastasia Ailamaki is a Professor of Computer and Communication Sciences at the
Ecole Polytechnique Federale de Lausanne (EPFL) in Switzerland and the co-founder of
RAW Labs SA, a swiss company developing real-time analytics infrastructures for
heterogeneous big data. Her research interests are in data-intensive systems and
applications, and in particular (a) in strengthening the interaction between the database
software and emerging hardware and I/O devices, and (b) in automating data
management to support computationally- demanding, data-intensive scientific
applications. She has received an ERC Consolidator Award (2013), a Finmeccanica
endowed chair from the Computer Science Department at Carnegie Mellon (2007), a
European Young Investigator Award from the European Science Foundation (2007), an
Alfred P. Sloan Research Fellowship (2005), an NSF CAREER award (2002), and nine
best-paper awards in database, storage, and computer architecture conferences,. She
holds a Ph.D. in Computer Science from the University of Wisconsin-Madison in 2000.
She is an ACM fellow, an IEEE fellow, the Laureate for the 2018 Nemitsas Prize in
Computer Science, and an elected member of the Swiss National Research Council. She
has served as a CRA-W mentor, and is a member of the Expert Network of the World
Economic Forum.
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Querying Graph Databases with the GSQL Query
Language

Alin Deutsch

Dept Computer Science & Engineering — University of California, San Diego (UCSD)
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deutsch@cs.ucsd.edu

Abstract. This talk presents GSQOL, a recent addition to the spectrum of query
languages for expressing graph analytics. GSQL is a high-level yet still
Turing-complete language whose syntax is inspired by SOL in order to reduce
the learning curve for SQL programmers, while simultaneously supporting a
Map-Reduce interpretation that is preferred by NoSQL developers and that is
conducive to massively parallel evaluation. The talk will also provide some
context on the graph query language landscape represented in modern
systems.

Alin Deutsch is a professor of Computer Science and Engineering at UC San Diego. His
research is motivated by the data management challenges raised by database-powered
applications. Alin's interests include query language design and optimization for various
data models ranging from text to the relational and post-relational models (with
particular emphasis on graph data). He also works on cross-model data integration and
on automatic verification of business processes. Alin earned his PhD in Computer
Science from the University of Pennsylvania, an MSc degree from the Technical
University of Darmstadt (Germany) and a BSc degree from the Polytechnic University
Bucharest (Romania). He is the recipient of the 2018 ACM PODS Test of Time Award,
a Jean D’Alembert Fellowship from the University Paris-Saclay, the Alfred P.Sloan
Fellowship, the ACM SIGMOD 2006 Top-3 Best Paper Award, and an NSF CAREER
award.
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Reducing Errors by Refusing to Guess (Occasionally)

Dennis Shasha

Department of Computer Science— New York University (NYU)
251 Mercer Street — 10012 — New York — NY — USA

shasha@cs.nyu.edu

Abstract. We propose a meta-algorithm to reduce the error rate of state-of-
the-art machine learning algorithms by refusing to make predictions in certain
cases even when the underlying algorithms suggest predictions. Intuitively, our
SafePredict approach estimates the likelihood that a prediction will be in
error and when that likelihood is high, the approach refuses to go along with
that prediction. Unlike other approaches, we can probabilistically guarantee
an error rate on predictions we do make (denoted the decisive predictions).
Empirically on seven diverse data sets from genomics, ecology, image-
recognition, and gaming, our method can probabilistically guarantee to
reduce the error rate to 1/4 of what it is in the state-of-the-art machine
learning algorithm at a cost of between 11% and 58% refusals. Competing
state-of-the-art methods refuse at roughly twice the rate of ours (sometimes
refusing all suggested predictions).

Dennis Shasha is a Julius Silver Professor of computer science at the Courant Institute of
New York University (NYU) and an Associate Director of NYU Wireless. He works on
meta-algorithms for machine learning to achieve guaranteed correctness rates, with
biologists on pattern discovery for network inference; with computational chemists on
algorithms for protein design; with physicists and financial people on algorithms for time
series; on clocked computation for DNA computing; and on computational
reproducibility. Other areas of interest include database tuning as well as tree and graph
matching. Because he likes to type, he has written six books of puzzles about a
mathematical detective named Dr. Ecco, a biography about great computer scientists,
and a book about the future of computing. He has also written five technical books about
database tuning, biological pattern recognition, time series, DNA computing, resampling
statistics, and causal inference in molecular networks. He has co-authored over eighty
journal papers, seventy conference papers, and twenty-five patents. He has written the
puzzle column for various publications including Scientific American, Dr. Dobb’s
Journal, and the Communications of the ACM. He is a fellow of the ACM and an INRIA
International Chair.
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