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Context: Invertible Bloom Lookup Table (abbreviated IBLT, also called Invertible Bloom filter)
[2, 4] is a probabilistic data structure based on random hash functions. It can be seen as a “magic
hash table” that supports insertions and deletions of keys, can store an unlimited number of keys,
and is capable of listing the stored keys as long as their number is below a given threshold. The
threshold determines the size of the data structure.

One of the applications of this data structure is so-called set reconciliation when arbitrarily
large but similar sets (such as different versions of a file or a database, individual genomes of a
species, etc.) are each represented by a small IBLT (sketches) so that the difference between the sets
can be recovered by comparing their sketches [3, 1]. This property has many interesting potential
applications that have not yet been much explored. In [5], we applied this idea to bioinformatics,
namely to comparing genomic datasets, through their sets of short fixed-length strings, called k-
mers.

Work description: The work will essentially consist of improving and extending the method
proposed in [5], in light of many new ideas appeared since that paper was published. The work
will include both a theoretical and an experimental component, in particular it is planned that the
student will implement new improvements and will perform experiments on genomic data. In case
of successful work, a journal publication is planned.

Prerequisites: The student is expected to have a good background in discrete mathematics
and algorithms as well as necessary programming skills (Python, C++) for performing computer
experiments. If successful, the internship can be continued to PhD studies.
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