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scope of activities:  

Design and implementation of bioinformatics tools, i.a., compressors for popular data 

types and formats (FASTQ, FASTA, genome collections). 

Efficient MEM (maximal exact matches) searching in bioinformatics data (pairs of 

genomes). 

Efficient algorithms for detecting similar sequences in collections. 

Efficient k-mer counting for sequencing data. 

Compact/succinct data structures (e.g., succinct representation for canonical Huffman 

code, with O(1)-time symbol encoding/decoding; an article under review, preprint: 

https://arxiv.org/abs/2108.05495). 
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present activities:  

Development of a multiple bacteria genome compressor, MBGC (T.M.Kowalski, 

Sz.Grabowski). 

Development of efficient parallel MEM-finding algorithms (Sz.Grabowski, W.Bieniecki). 

Design and implementation of an efficient k-mer counting algorithm (Sz.Grabowski, 

W.Bieniecki, T.M.Kowalski, in collaboration with researchers from Ruđer Bošković 

Institute, Zagreb, Croatia). 

Design and implementation of an efficient FASTA compressor (Sz.Grabowski, R.Susik, 

T.M.Kowalski). 

Future activities:  

Following the topics being currently developed (see „present activities”). 

Development of the PgRC compressor of sequencing data (FASTA) (T.M.Kowalski, Szymon Grabowski, 2020), in collaboration 

with Piotr Duch. 

Design and implementation of indexing algorithms for repetitive data (i.a., with applications in bioinformatics). 

Finding similar sequences in collections (of, e.g., genomes) based on sketching. 
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List of internship proposal in this research team: 

1) Compression of repetitive data (in particular, in bioinformatics), with random access. 
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2) Indexing collections of repetitive data. 

3) Efficient algorithms for sequence similarity detection. 
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