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RESEARCH INTERESTS

Theoretical computer science, with particular focus on designing efficient algorithms and data structures, spe-
cifically:
e streaming algorithms and data summaries/sketches (e.g., quantile estimation, geometric streams, etc.),
e online algorithms (primarily packing and scheduling problems, with particular focus on buffer management
problems),
e approximation algorithms (e.g., the shortest superstring problem), and
e data structures for k-mer sets of genomic data.

POSITIONS, EDUCATION, AND ACADEMIC DEGREES

September 2020 — present: Assistant Professor, Computer Science Institute of Charles University, Prague,
Czech Republic. On leave from 19 September 2020 — 30 April 2021.

September 2018 — April 2021: Research Fellow, Department of Computer Science, University of Warwick.
Advisor prof. Graham Cormode.

Ph.D. — 2018, Charles University, doctoral thesis Online Algorithms for Packet Scheduling.
Advisor prof. RNDr. Ji#i Sgall, DrSc.

October 2014 — September 2018: PhD studies at Computer Science Institute of Charles University, Prague,
Czech Republic. Advisor prof. RNDr. Ji¥i Sgall, DrSc.

Mgr. — 2014, Charles University, master thesis Online algorithms for variants of bin packing.
Advisor prof. RNDr. Ji#i Sgall, DrSc.

October 2012 — September 2014: master studies, Faculty of Mathematics and Physics, Charles University,
Prague, Czech Republic.

Bc. — 2012, Charles University, bachelor thesis Artificial intelligence in abstract 2-player games.
Advisor RNDr. Tomas Valla, Ph.D.

October 2010 — September 2012: bachelor studies, Faculty of Mathematics and Physics, Charles University,
Prague, Czech Republic.

AWARDS

2022 ACM SIGMOD Research Highlight Award for the PODS 2021 paper Relative Error Streaming
Quantiles.

Best Paper Award at the 40th ACM SIGMOD-SIGACT-SIGAT Symposium on Principles of Database Sys-
tems (PODS 2021) for paper Relative Error Streaming Quantiles.

Faculty Post-Doctoral Research Prize at the University of Warwick’s Faculty of Science, Engineering and
Medicine (SEM) for paper A Tight Lower Bound for Comparison-Based Quantile Summaries.

Tutorial for Linear algebra I in winter semester 2016/2017 was awarded by dean as one the best tutorials
in the student rating at the Faculty of Mathematics and Physics, Charles University.
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Paper Online Chromatic Number is PSPACE-Complete received the Best Student Paper Award at the 27th
International Workshop on Combinatorial Algorithms (IWOCA 2016).

Thesis Artificial intelligence in abstract 2-player games obtained the Dean’s award for the best bachelor
thesis at the Faculty of Mathematics and Physics, Charles University in academic year 2011/2012.

Paper Online Colored Bin Packing won the 1st place in the student contest SVOC 2014 in section Theoretical
computer science.

Paper Artificial intelligence in abstract 2-player games won the 3rd place at SVOC 2013 in section Applied
computer science.

SUPERVISION OF POSTDOCTORAL FELLOWS

Aleksander Lukasiewicz (2024 — present)
Nicolaos Matsakis (2022 — 2024)

SUPERVISION OF PHD STUDENTS

Tomas Domes (2024 — present): PhD student, working primarily on quantile summaries.

UNDERGRADUATE STUDENTS

Master students
Jakub Komarek (2024 — present): working on differentially private quantile summaries.

Tomas Domes (2023 — 2024): master thesis Streaming Algorithms for Estimating Quantiles with Novel Error
Guarantees defended in 2024.

Bachelor students

Jan Plachy (2023 — 2025): bachelor thesis Targeted optimization of masked superstrings for k-mer sets defended
in 2025 and co-supervised by Q Sladky and K. Biinda. The thesis won the Czech-Slovak undergraduate
student competition SVOC 2025 in category TCS+ML. Further collaboration on a paper based on his
thesis.

Ondiej Sladky (2022 — 2025): bachelor thesis Masked Superstrings for Efficient k-Mer Set Representation
and Indexing on data structures for k-mer sets in computational genomics, defended in 2024 and co-supervised
by K. Bfinda. The thesis won the Czech-Slovak undergraduate student competition SVOC 2024 in
category TCS+ML, and received the Dean’s award for the best bachelor thesis in computer science in
2024. Further collaboration on three papers that resulted from the thesis.

Vojt&ch Gad'urek (2023 — present): bachelor thesis Data Structures for Sketching Dynamic Sets on efficiently
implementing and improving Invertible Bloom Lookup Tables (IBLT) for structured data, such as k-mer sets,
defended in 2024. The thesis got the 3rd place in the Czech-Slovak undergraduate student competition SVOC
2025 in category TCS+ML. Preparing a paper with results from the thesis.

Other bachelor students: Martin Bellu§ (2024 — present), Adam Benes (2023 — present), Dan Skypala
(2023 — 2025), Jan Adamek (2023 — 2024), Matas Mitro (2023 — 2024), Ekaterina Milyutina (2022 —
2023), Petra Kastankova (2016)

ORGANIZATION OF SCIENTIFIC MEETINGS

Spring School of Combinatorics 2022—present (annual event held in the Czech countryside consisting
of student presentations of research papers)

Current Trends in Theoretical Computer Science 2023 and 2025 (“Soucasné trendy teoretické infor-
matiky”, a Czech/Slovak conference consisting of invited presentations by young researchers in TCS)



GRANT PROJECTS

Principal Investigator

RoSAlg: Robust Streaming Algorithms versus Adaptive Adversaries, 2024 — 2026 ERC CZ grant LL2406 from
the Ministry of Education, Youth and Sports of the Czech Republic. PI: Mgr. Pavel Vesely, Ph.D.

Efficient Indexing of Large Genome Collections via Masked Superstrings of k-Mers, 2025 — 2026. Mobility
grant for collaboration with Inria — French National Institute for Research in Digital Science and Technology,
specifically with Karel Bfinda and his collaborators. PHC BARRANDE project 8J25FR053 of the Ministry of
Education, Youth and Sports of the Czech Republic. PI: Mgr. Pavel Vesely, Ph.D.

Effective scheduling in overloaded systems, 2017 — 2018. Grant 634217 of the Charles University Grant Agency.
PI: Mgr. Pavel Vesely. Supervisor prof. RNDr. Jifi Sgall, DrSc.
Team Member

New challenges in streaming, online, and combinatorial algorithms, 2024 — present. Grant 24-10306S of the
Czech Science Foundation (GACR). PI: Jifi Sgall.

Efficient and Realistic Models for Computational Social Choice, 2022 — present. Grant 22-22997S of the Czech
Science Foundation (GACR). PI: Martin Koutecky.

EPAC: Efficient approzimation algorithms and circuit complezity, 2021 — present. Grant 19-27871X of the Czech
Science Foundation (GACR). PIs: Michal Koucky and Pavel Hrubes.

Center for Foundations of Modern Computer Science, 2021 — present. Charles University research center in the
program UNCE. PI: prof. RNDr. Ji#i Sgall, DrSc.

Small Summaries for Big Data, 2018 — 2021. European Research Council grant ERC-2014-CoG 647557. PI:
prof. Graham Cormode.

Modern algorithms: New challenges of complex data sets, 2017 — 2018. Grant 17-09142S of the Czech Science
Foundation (GACR). PI: prof. RNDr. Jifi Sgall, DrSc.

Parameterized Approximation Algorithms, 2017 — 2018. Grant 1514217 of the Charles University Grant Agency.
PI: RNDr. Toméa§ Masaiik. Supervisor Dr. Andreas Emil Feldmann.

Restricted types of computation: algorithms, models, complezity, 2014 — 2016. Grant 14-10003S of the Czech
Science Foundation (GACR). PI: prof. RNDr. Jifi Sgall, DrSc.

Configuration LP and other modern methods for approximation and online algorithms, 2014 — 2016. Grant
548214 of the Charles University Grant Agency. PI: Mgr. Martin Béhm. Supervisor prof. RNDr. Jifi Sgall,
DrSc.

PUBLICATIONS

Publications are listed chronologically.
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TEACHING

Lectures at the Faculty of Mathematics and Physics, Charles University:
e Data Structures I (core master course; winter semester 25/26)
e Algorithms and automata for teachers (core bachelor course; winter semester 24/25)
e Algorithms and data structures I (core bachelor course; summer semesters 21/22 and 23/24)
o Streaming Algorithms for Big Data (designed new course; summer semesters 21/22 and 23/24, winter
semester 25/26)
Combinatorics and Graph Theory 2 (bachelor course; summer semester 22/23)
e Algorithmic Data Privacy (designed new course, together with Pavel Hubagek; summer semesters 22/23
and 24/25)

Tutorials for the following courses at the Faculty of Mathematics and Physics, Charles University:
e Randomized Algorithms (master course; summer semesters 22/23 and 24/25),
e Combinatorics and Graph Theory 2 (bachelor course; summer semester 22/23),
e Data structures I (core master course; all winter semesters starting 22/23),
e Mathematical skills (bachelor course; winter semesters 21/22 and 22/23),

o Approzimation and online algorithms (master course; summer semester 17/18, together with Martin
Bohm),

e Introduction to approzimation and randomized algorithms (bachelor course; winter semester 17/18),

e Optimization methods (core bachelor course; summer semesters 15/16 and 16/17),

e Linear algebra I (core bachelor course; winter semester 16/17 and 21/22),

o Algorithms and data structures II (core bachelor course; winter semesters 14/15, 15/16, 22/23, and 23/24),

o Algorithms and data structures I (core bachelor course; summer semesters 12/13, 14/15, 21/22, and
23/24),

o Probability and Statistics I (core bachelor course; summer semester 24/25),

Since 2025: Co-organizing Algorithmic Problem Solving Seminar
Since 2023: Co-organizing Seminar on Theory of Computing
2019: Seminar tutor for Discrete Mathematics and its Applications 2 (term 2 of 18/19) at University of Warwick.

2016: Mentoring computer science students enrolled in English programs at the Faculty of Mathematics and
Physics.

SELECTED TALKS

Masked superstrings as a compact, indexable, and dynamic representation of unconstrained k-
mer sets:

e RECOMB-seq (and a poster at RECOMB), April 2025.

Streaming Diameter of High-Dimensional Points:
e Workshop on High-Dimensional and Complex Data Algorithms, Venice, May 2025.

Theory meets practice at the median: a highly accurate quantile summary with error guarantees:
e Seminar of the DKM department at IRISA in Rennes, France, February 2025.

Adversarially Robust Streaming Algorithms: Survey and Open Problems:
o Warwick-Weizmann 2023 workshop, May 2023.

Massively Parallel Algorithms for Clustering in High Dimension:
e Seminar on Theory of Computing at Charles University, 2023.

Theory meets practice at textual k-mer set representations:
e Seminar on Theory of Computing at Charles University, 2023.



Streaming Facility Location in High Dimension via Geometric Hashing:
e DIMACS Workshop on Efficient Algorithms for High Dimensional Metrics: New Tools, Rutgers University,
2024
e 63rd IEEE Symposium on Foundations of Computer Science (FOCS 2022),
e Seminar on Theory of Computing at Charles University, 2022,
e Seminar at Basic Algorithms Research Copenhagen, February 2023.

Improved Approximation Guarantees for Shortest Superstrings using Cycle Classification by
Overlap to Length Ratios:
e Seminar on Theory of Computing at Charles University, 2022.

Breaking the Barrier of 2 for the Competitiveness of Longest Queue Drop:
e 48th International Colloquium on Automata, Languages, and Programming (ICALP 2021),
e Current Trends in Theoretical Computer Science 2021 (“Soucasné trendy teoretické informatiky”, in
Czech).

Streaming Algorithms for Geometric Steiner Forest:
e Workshop Complexity Theory with a Human Face, 2nd Edition, 2021.

Relative Error Streaming Quantiles:
e Workshop on Local Algorithms (WOLA) 2020,
British Colloquium for Theoretical Computer Science 2021,
Highlights of Algorithms 2021 (contributed talk),
ACM SIGMOD-SIGACT-SIGAI Symposium on Principles of Database Systems (PODS 2021),
Seminar on Theory of Computing at Charles University, 2021.

Tight Lower Bound for Comparison-Based Quantile Summaries:

Warwick-Weizmann workshop 2019,

Noon seminar at Department of Applied Mathematics, Charles University, 2019,

British Colloquium for Theoretical Computer Science 2020,

ACM SIGMOD-SIGACT-SIGAI Symposium on Principles of Database Systems (PODS 2020).

Streaming Algorithms for Bin Packing and Vector Scheduling:
e 17th Workshop on Approximation and Online Algorithms (WAOA 2019),
e DIMAP Workshop: Research Day 2019.

A ¢-Competitive Algorithm for Scheduling Packets with Deadlines:
e Current Trends in Theoretical Computer Science 2019 (“Soucasné trendy teoretické informatiky”, in
Czech),
British Colloquium for Theoretical Computer Science 2019,
Mittagsseminar at Max Planck Institute for Informatics, 2019,
30th Annual ACM-SIAM Symposium on Discrete Algorithms (SODA 2019),
DIMAP Seminar at University of Warwick, 2018,
Midsummer Combinatorial Workshop 2018,
Modern Online Algorithms 2018.

On Packet Scheduling with Adversarial Jamming and Speedup:
e New Challenges in Scheduling Theory 2018,
e 15th Workshop on Approximation and Online Algorithms (WAOA 2017).

Online Packet Scheduling with Bounded Delay and Lookahead:
e Current Trends in Theoretical Computer Science 2017 (“Soucasné trendy teoretické informatiky”, in
Czech),
e 13th Workshop on Models and Algorithms for Planning and Scheduling Problems (MAPSP 2017),
e 27th International Symposium on Algorithms and Computation (ISAAC 2016).

Complexity of Online Coloring with Constant Precoloring:
e EURO Summer Institute on Online Optimization 2015.

Online Colored Bin Packing:
e 12th Workshop on Models and Algorithms for Planning and Scheduling Problems (MAPSP 2015),
e 12th Workshop on Approximation and Online Algorithms (WAOA 2014),
e Trends in Online Algorithms 2014,
e Middle-European Conference on Applied Theoretical Computer Science (MATCOS) 2013.



OTHER ACADEMIC ACTIVITIES

Collaboration with Splunk Inc., a US-based company that focuses on processing machine-generated big
data, on algorithms for estimating quantiles in data streams that resulted in a joint publication at KDD 2021.

Collaboration with Apache DataSketches, an open-source software library of stochastic streaming algo-
rithms, on implementing the algorithm for relative-error streaming quantiles from the PODS 2021 paper.

Program committee member:
¢ 32nd Annual European Symposium on Algorithms (ESA 2024),
e 18th Workshop on Approximation and Online Algorithms (WAOA 2020).

Referee for journals JACM, STAM J. Comp., IEEE Trans. Dependable Secure Comput, Math. Prog., ACM
Trans. Database Syst., Comput. Netw., Discrete Appl. Math., Theor. Comp. Sci., and Inf. Comput.; reviewer
for various TCS conferences incl. STOC, FOCS, SODA, PODS, ICALP, ESA, MFCS; reviewed five bachelor
theses (three as opponent) at the Faculty of Mathematics and Physics, Charles University.

Participated in Open Days and Days of Computer Science and Mathematics of the Faculty of Mathematics and
Physics in 2012, 2013, 2014, 2017, and 2024. Till 20217, I had a stall and a poster about combinatorial games.
From 2024, I had a popularization talk about data sketches and streaming algorithms.

M. Bohm, K. Kral, J. Novotna, K. Tesar, P. Vesely: Restricted Packing of 12 and 13 Unit Squares in a Square.
The paper got a honorable mention at SVOC 2013 in section Theoretical computer science.

June — July 2012: Participated at Research Experiences for Undergraduates, Rutgers University, USA.

2009 — 2014: Organizer of the Correspondence Programming Seminar (“Koresponden¢ni seminaf z progra-
movani”’, KSP) under the Faculty of Mathematics and Physics. The aim of the seminar is to teach basics of
computer science to high school students.

M. Bohm, L. Lansky, P. Vesely et al.: Programdtorské kuchaiky (“Programmer’s cookbooks”, in Czech). Mat-
fyzPress Praha, 2011, ISBN 978-80-7378-181-1. A collection of texts on basic algorithmic and programming
techniques, written for KSP.

SKILLS, INTERESTS, AND OTHER

2018: Attended an educational workshop for pedagogical skills (called “Vzdélavaci program pedagogickych
zkugenosti”, in Czech).

2015: Attended workshop FOCUS by the GrowJob institute to improve focus, mindfulness, learning ability,
and creativity.

2010 and 2011: Participated in Central European Regional Contest of the ACM International Collegiate Pro-
gramming Contest.

2008 — 2015: collaboration with SGP Systems, s.r.o., a company that develops software for children to learn
basic principles of programming. The collaboration included programming in C#, ASP.NET, and organizing
programming contests for children.

Non-professional interests and hobbies: personal development, mountain hiking, distance running, cipher games,
board games, juggling.

Married, ©(1) children.
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