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1 Context

The web provides access to many large datasets. For instance, open data platforms such as gouv.data.fr and
NYC Open Data store data about a miscellany of topics such as loans, elections, traffic, economy, health, etc.
When we process a given dataset, data analytics and machine learning models can sometimes be enhanced by
joining some information from additional datasets. However, when the candidate external datasets reach billions
of records, it is impractical to download the full candidate datasets in order to identify whether they add relevant
information. The aim of this internship is to survey, experiment, and design techniques to progressively identify
the relevant external datasets that can be joined to augment a given dataset [1].

2 The PDA Approach

The novel Progressive Data Analysis paradigm [2] (PDA) has been designed to overcome the latency limitation.
Similar to Online Aggregation [3], PDA splits long computations into several batches of short computations
arriving in sequence. Each new batch improves upon the previous one until the entire computation is complete,
but intermediate results can be shown or visualized along the way. Analysts can also interact with the process to
steer it if needed. With PDA, exploratory analysis can begin quickly, even with very large datasets, and results
are improved iteratively. However, to go beyond monitoring the computation, a PDA system should also provide
a quality assessment of the ongoing results, allowing the analyst to decide whether the quality is good enough
to make a decision with the current approximate result or if more time is needed.

3 Challenges

The intern will first survey the state of the art to identify approaches amenable to progressive data analysis.

• In a first step, we plan to focus on relational pairwise (left) equijoins: identifying if a candidate table can
be joined with the table of interest on some attribute(s).

• Based on this state-of-the-art, the work will then implement and benchmark one or a few progressive
relational data augmentation algorithms.
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• For this, one will identify quality measures for the progressive algorithm, such as information-theoretic
measures, based on related work in relational data augmentation [5] and progressive data analysis (Poliuha
25). While the most relevant additional data sources can be defined independently of any application in
a first step, augmentation tailored for specific end goals could then be considered. For example, to add
features to improve machine learning training.

Multiple extensions could then be considered for follow-up work after this internship. Richer types of joins
may then be considered, such as semantic joins that allow approximate matches, and multi-way inner joins that
join records from multiple tables at once and drop records from the original tables that do not have matches.
Another extension that could be considered would be Table union search [4], where the objective is to augment a
candidate table with other tables using the union operator rather than joins. Beyond identifying relevant sources
for augmentation, it would be interesting to progressively serve those sources alongside the original data, as part
of a broader data processing platform. However, we believe this would exceed the scope of this internship.
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