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ConnectionLens [1] is a system which finds connections between user-specified search terms across
heterogeneous data sources. ConnectionlLens treats a set of heterogeneous, independently authored
data sources as a single virtual graph, where nodes represent fine-grained data items (relational
tuples, attributes, key-value pairs, RDF, JSON or XML nodes...) and edges correspond either to
structural connections (e.g., a tuple is in a database, an attribute is in a tuple, a JSON node has a
parent) or to similarity (sameAs) links. To further enrich the content, ConnectionlLens also applies
entity extraction which enables the detection of people, organizations, etc. mentioned in the text,
whether full-text or text snippets typically found in RDF or XML documents.

ConnectionlLens stores the graph in a relational database (PostgreSQL) and searches the graph for
connections by using the Grow-and-Aggressive-Merge (GAM) algorithm [1][2][3].

Graph construction involves several steps. First, different data sources are collected by crawling online
sources. Second, the text downloaded is parsed based on the format of the data source. Third, named
entities are extracted from all text nodes, regardless their data source, using trained language models.
The named entities are shared across the whole graph. Fourth, entities with the same label, but
different meaning are separated by leveraging a disambiguation module. Finally, nodes, whose labels
have similarity over a given threshold, are connected with a sameAs edge.

Currently, the pipeline is centralized, that is, it is deployed on a single, scale-up server. The goal of the
thesis is to scale the end-to-end graph construction pipeline, to leverage a distributed computational
infrastructure (i.e., cluster). Achieving this goal requires two main tasks:

e Design and implement a distributed version of the graph construction algorithm, including
database and Machine Learning (Information Extraction) computations

e Storethe graph in a distributed store, such as Impala, Cassandra, HBase, while also considering
pure graph stores such as MongoDB and Neod4;j.
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The project requires skills in the following areas:

e Relational database management systems

e Graph data management

e Distributed systems

e Machine learning techniques for natural language processing

The project is offered as a master thesis, and it can be tackled by one or two students. In the presence
of two students, each student will focus on a different aspect of the system, namely extraction and
storage.

The project can be implemented both on-site and remotely. The on-site option is preferred.



