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Abstract

In this document, we present proposed topics for undergraduate final projects (TCC1 & TCC2) and master’s dissertations,
intended for supervision within the Graduate Program in Informatics at UFPR. Master’s projects are expected to be completed
within one year after admission to the program.

I. DATA PROFILING

Title: Discovery of Business Rules.

Brief description: Data models propose constraints that restrict the values accepted in a database. There are various types
of constraints, ranging from attribute domain restrictions to complex rules involving multiple predicates. However, providing
high-quality rules is a challenging task with exponential cost in the worst case scenario both in discovery time and in search
space [1]. This complexity motivated extensive research into the development of automated solutions [1]-[10], referred to as
data constraint discovery, or informally as business rule discovery. In this line of work, we will study various rule discovery
algorithms, predicate processing operations, computational costs, and quality measures for the discovered rules.

Title: Discovery of Data Violations.

Brief description: The discovery of data violations is a critical task in the data cleaning process. Dirty data can impact
tasks such as artificial intelligence, database design, data compression, and query processing, among others [2]. In general,
constraint-based data cleaning involves two main steps: error detection and error correction [11]. In this line of work, we will
focus on error detection through the identification of data constraint violations. Several studies have used relational DBMSs to
detect such violations [12]-[15], translating business rules into SQL statements. In this line of work, we will study algorithms
for discovering data violations, algorithms and structures for representing violations (such as graphs and prefix trees), and the
process of translating these violations into SQL queries.

II. DATABASE-HARDWARE CO-DESIGN

Title: FPGA Data Processing.

Brief description: Field Programmable Gate Arrays (FPGAs) are programmable integrated circuits that enable high paral-
lelism in practical data processing applications. Recent literature presents circuit designs for evaluating SQL predicates involving
arithmetic and logical operations [16]-[19]. In this line of work, we will study data processing techniques and SQL operations
accelerated by FPGAs with the goal of eliminating intermediate data structures, thereby reducing memory requirements and
potentially achieving performance improvements by orders of magnitude [20].
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