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Preface

The 31st International Symposium on String Processing and Information Retrieval
(SPIRE) was held on September 23–25, 2024, in Puerto Vallarta (Mexico), followed by
the 18th Workshop on Compression, Text, and Algorithms (WCTA) held on September
26, 2024.

SPIRE started in 1993 as the South American Workshop on String Processing. It
was held in Latin America until 2000. Then, SPIRE moved to Europe, and from then
on, it has been held in Australia, Japan, the UK, Spain, Italy, Finland, Portugal, Israel,
Brazil, Chile, Colombia, Mexico, Argentina, Bolivia, Peru, the USA, and France. SPIRE
continues the long and well-established tradition of encouraging high-quality research at
the broad nexus of string processing, information retrieval, and computational biology.

This volume contains the accepted papers presented at SPIRE 2024. SPIRE 2024
received a total of 41 submissions, 34 full papers and 7 short papers. Each submission
received at least three single-blind reviews. After the discussion phase, the Scientific
Program Committee accepted 22 full papers and 4 short papers. We thank all the authors
for their valuable contributions andpresentations at the conference and thank theProgram
Committee members and additional reviewers for their valuable work during the review
and discussion phases. We also thank the members of the Local Organizing Committee
for their support in organizing SPIRE.

We appreciate the high-quality talks included in the scientific program from three
renowned researchers: Juliana Freire (New York University, USA), Marinella Sciortino
(University of Palermo, Italy), and Gerardo Sierra (National Autonomous University of
Mexico, Mexico). This edition also had a Best Paper Award, sponsored by Springer. The
award was announced during the conference.

We thank our sponsors: ACM SIGIR, Web4Good, Springer, Dipartimento di Infor-
matica of Università di Verona, andUniversidadMichoacana de SanNicolás de Hidalgo.
Their generous support has been instrumental in making this conference a reality, foster-
ing academic excellence and enabling us to bring together a diverse group of researchers
and students. Finally, we thank Springer for publishing the proceedings of SPIRE 2024
in the LNCS series.

August 2024 Zsuzsanna Lipták
Edleno Moura

Karina Figueroa
Ricardo Baeza-Yates
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Dataset Search for Data Discovery, Augmentation,
and Explanation

Juliana Freire

New York University
juliana.freire@nyu.edu

Abstract. In recent years, we havewitnessed an explosion in our capacity
to collect and catalog vast amounts of data about our environment, society,
and populace. Moreover, with the push towards transparency and open
data, scientists, governments, and organizations are increasingly making
structured data available on the Web and in various repositories and data
lakes. Combined with advances in analytics and machine learning, the
availability of such data should, in theory, allow us to make progress on
many of our most important scientific and societal questions.

However, this opportunity is often unrealized due to a central tech-
nical barrier: it is remains nearly impossible for domain experts to sift
through the overwhelming amount of available information to discover
datasets they need for their specific applications. While search engines
have addressed the discovery problem for Web documents, supporting
the discovery of structured data presents new challenges. These include
crawling the Web in search of datasets, indexing datasets and supporting
dataset-oriented queries, and creating new techniques to rank and display
results.

In this talk, I will discuss these challenges and present our recent
work in this area. Specifically, I will describe strategies for finding rele-
vant datasets on the web and deriving metadata to be indexed. Addition-
ally, I will introduce a new class of data-relationship queries and outline
a collection of methods that efficiently support various types of rela-
tionships, demonstrating how they can be used for data explanation and
augmentation. Finally, I will showcase Auctus, an open-source dataset
search engine that we have developed at theNYUVisualization, Imaging,
and Data Analysis (VIDA) Center. I will conclude by highlighting open
problems and suggesting directions for future research.

https://orcid.org/0000-0003-3915-7075


Exploring Repetitiveness in Texts: From BWT
to Morphisms

Marinella Sciortino

Dipartimento di Matematica e Informatica, University of Palermo, Italy
marinella.sciortino@unipa.it

Abstract. The notion of repetitiveness plays a fundamental role in pro-
cessing very large collections of texts. In many applications, massive and
highly repetitive data need to be stored, analyzed, and queried. Therefore,
having good measures capable of capturing repetitiveness implies having
effective parameters to evaluate the performance of compressed indexing
data structures for such types of data.

Many repetitiveness measures are defined using compression
schemes. One of these measures, denoted r, is the number of maximal
equal-letter runs in the output produced by the Burrows-Wheeler Trans-
form (BWT), a transformation which permutes the characters of a text to
boost the effects of run-length encoding. Besides having a crucial role in
the definition of recent compressed indexing data structures, such as the
r-index, the measure r has attracted attention in Combinatorics onWords
because it has allowed for defining and recognizing properties of repeti-
tive strings. A pioneering result is the characterization of finite Sturmian
words as the binary strings for which r assumes its minimum value.

From a complementary perspective, morphisms are classic tools in
Combinatorics on Words for generating collections of repetitive texts.
Injective morphisms, known as codes, are widely used in Information
Theory. Recently, morphisms, combined with copy-paste mechanisms,
have been used to define new repetitiveness measures and compressors,
called NU-systems.

In this talk, I will explore our recent results on the properties of the
measure r that allow analysis of the combinatorial characteristics of input
texts. I will then show very recent interesting findings on the identifica-
tion of collections of generic highly repetitive strings using the measure
r. Next, we will see recent results on the evaluation of some compression-
based repetitivenessmeasures for collections of strings generated bymor-
phisms. I will close with our latest research on the close correlations
between morphisms and the measure r, with exciting implications in the
theory of codes.

https://orcid.org/0000-0001-6928-0168


Preservation and Accessibility of Documentary Heritage

Gerardo Sierra

National Autonomous University of Mexico (UNAM), Mexico

Abstract. Preservation and accessibility of documentary heritage are
essential for maintaining and disseminating the cultural and historical
wealth of a society. These concepts encompass a set of actions and strate-
gies aimed at conserving historical documents and ensuring their avail-
ability for future generations, fostering research and knowledge across
various disciplines.

National libraries play a crucial role as the primary reservoir of a
country’s documentary heritage. They store and protect a vast collection
of documents, both printed and digital, that reflect a nation’s cultural
diversity and legacy.

Printed documents include codices, manuscripts, documents in
indigenous languages, and multimodal texts. Each type presents unique
preservation challenges due to its fragility, rarity, and linguistic andmate-
rial diversity. The preservation of printed documents faces several chal-
lenges, such as the need for specialized techniques for physical con-
servation, the digitization of multimodal texts, and the translation and
cataloging of documents in indigenous languages. These tasks require
an interdisciplinary approach and advanced technologies to ensure the
integrity and accessibility of these materials.

Natural language processing (NLP) and artificial intelligence (AI)
offer powerful tools to address these challenges. These technologies can
support, amongothers:Metadata extraction, cataloging and classification,
and summary generation.

The use of NLP and AI not only enhances preservation but also
increases the accessibility of documentary heritage. These technologies
enable the creation of digital access platforms, vectorized databases,
and advanced search tools, which are essential for research in digital
humanities, stylometry, literary studies, and more.

https://orcid.org/0000-0002-6724-1090


Contents

Linear Time Reconstruction of Parameterized Strings from Parameterized
Suffix and LCP Arrays for Constant-Sized Alphabets . . . . . . . . . . . . . . . . . . . . . . . 1

Amihood Amir, Eitan Kondratovsky, Shoshana Marcus, and Dina Sokol

Bijective BWT Based Compression Schemes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Golnaz Badkobeh, Hideo Bannai, and Dominik Köppl

Indexing Finite-State Automata Using Forward-Stable Partitions . . . . . . . . . . . . . 26
Ruben Becker, Sung-Hwan Kim, Nicola Prezza, and Carlo Tosoni

Burst Edit Distance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Itai Boneh, Shay Golan, Avivit Levy, Ely Porat, and B. Riva Shalom

Generalization of Repetitiveness Measures for Two-Dimensional Strings . . . . . . 57
Lorenzo Carfagna, Giovanni Manzini, Giuseppe Romana,
Marinella Sciortino, and Cristian Urbina

On Computing the Smallest Suffixient Set . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
Davide Cenzato, Francisco Olivares, and Nicola Prezza

Revisiting the Folklore Algorithm for Random Access
to Grammar-Compressed Strings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

Alan M. Cleary, Joseph Winjum, Jordan Dood, and Shunsuke Inenaga

Logarithmic-Time Internal Pattern Matching Queries in Compressed
and Dynamic Texts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102

Anouk Duyster and Tomasz Kociumaka

Bounded-Ratio Gapped String Indexing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118
Arnab Ganguly, Daniel Gibney, Paul MacNichol,
and Sharma V. Thankachan

Simultaneously Building and Reconciling a Synteny Tree . . . . . . . . . . . . . . . . . . . 127
Mathieu Gascon, Mattéo Delabre, and Nadia El-Mabrouk

Quantum Algorithms for Longest Common Substring with a Gap . . . . . . . . . . . . 143
Daniel Gibney and Md Helal Hossen

Online Computation of String Net Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159
Peaker Guo, Seeun William Umboh, Anthony Wirth, and Justin Zobel



xx Contents

On the Number of Non-equivalent Parameterized Squares in a String . . . . . . . . . 174
Rikuya Hamai, Kazushi Taketsugu, Yuto Nakashima,
Shunsuke Inenaga, and Hideo Bannai

Another Virtue of Wavelet Forests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
Aaron Hong, Christina Boucher, Travis Gagie, Yansong Li,
and Norbert Zeh

All-Pairs Suffix-Prefix on Dynamic Set of Strings . . . . . . . . . . . . . . . . . . . . . . . . . . 192
Masaru Kikuchi and Shunsuke Inenaga

Adaptive Dynamic Bitvectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204
Gonzalo Navarro

Compressed Graph Representations for Evaluating Regular Path Queries . . . . . . 218
Gonzalo Navarro and Josefa Robert

Greedy Conjecture for the Shortest Common Superstring Problem and Its
Strengthenings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233

Maksim S. Nikolaev

Faster Computation of Chinese Frequent Strings and Their Net Frequencies . . . . 249
Enno Ohlebusch, Thomas Büchler, and Jannik Olbrich

Faster Algorithms for Ranking/Unranking Bordered and Unbordered Words . . . 257
Jakub Radoszewski, Wojciech Rytter, and Tomasz Waleń
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