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Context and description of the intership:
Event logs are among the most ubiquitous types of data nowadays. They can be machine
generated (server logs, database transactions, sensor data) or human generated (ranging
from hospital records to life tracking, a.k.a. quantified self), and are bound to become ever
more voluminous and diverse with the increasing digitisation of our lives and the advent of
the Internet of Things (IoT). Such logs are often the most readily available sources of
information on a system or process of interest. It is thus critical to have effective and
efficient means to analyse them and extract the information they contain.
To help understand the characteristics of the underlying recurrent phenomena recorded in
logs, some approaches such as periodic pattern mining [1] have been proposed. Those
algorithms allow to discover periodic repetitions of sets or sequences of events amidst
unrelated events. However, such algorithms suffer from the traditional plague of pattern
mining algorithms: they output too many patterns (up to several millions), even when
relying on condensed representations [2].
In [3], a novel approach for mining periodic patterns using a MDL criterion has been
proposed. The Minimal Description Length (MDL) principle [8] is a concept from information
theory based on the insight that any structure in the data can be exploited to compress the
data, and aiming to strike a balance between the complexity of the model and its ability to
describe the data. This principle has been adapted to pattern set mining and has given rise
to a fruitful line of work [4,5,6,7]. In [3] an expressive pattern language has been defined as
well as the associated encoding scheme which allows to compute a MDL-based score for a
given periodic pattern collection and a sequence. With this approach complex period pattern
with nested cycles can be found, as for instance :
« Starting Monday at $7$:$30$ AM,
wake up, then, $10$ minutes later, prepare coffee,
repeat every $24$ hours for $5$ days,
repeat this every $7$ days for $3$ months »
The aim of the internship is to building up on the existing work [3] to make the approach
more robust to variations, such as gaps in the patterns or concept drift. Some experiments
will be conducted on datasets from human logs and process logs. The expected research
work requires a taste for theory, algorithmic and experiments.
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