Curriculum Vitae

Personal Information

e Name: Gonzalo Navarro

e Nationality: Argentina

e Year of birth: 1969

e Address: Blanco Encalada 2120 - Santiago - Chile

e Phone: +56-2-9784952

e Civil status: Married

e E-mail: gnavarro@dcc.uchile.cl

e Web page: http://www.dcc.uchile.cl/gnavarro

e Degree: PhD. in Computer Science

e Position: Full Professor, Dept. of Computer Science, Universidad de Chile

e Areas of interest: Design and Analysis of Algorithms, Text Databases, Metric Databases,
Compression.

Studies

Formal Studies

e (1995-1998) PhD. in Computer Science, Faculty of Physics and Mathematical Sciences,
Universidad de Chile
Score: 7.0 (range 1.0 — 7.0)
Thesis: “Approximate Text Searching”
Advisor: Prof. Ricardo Baeza-Yates (Universidad de Chile).

e (1994-1995) MSc. in Computer Science,
Faculty of Physics and Mathematical Sciences, Universidad de Chile
Score: 6.99 (range 1.0 — 7.0)
Thesis: “A Language for Queries on Structure and Contents of Textual Databases”
Advisor: Prof. Ricardo Baeza-Yates (Universidad de Chile).

e (1986-1993) Licenciate in Informatics (5 years plus thesis), Faculty of Exact Sciences,
Universidad Nacional de La Plata (UNLP, Argentina)
Score: 9.76 (range 1 — 10)
Thesis: “MediaCore: A Multimedia Interface Composition Toolkit”
Advisor: Prof. Jorge Sanz (IBM Argentina and Almaden Research Center).



e (1989-1992) Licenciate in Informatics (5 years plus thesis), Latin American School of In-
formatics (ESLAI, Argentina)
Score: 9.83 (range 1 — 10)
Thesis: “A Study on Control Structures”
Advisor: Prof. Jorge Aguirre (ESLAI and Universidad de Buenos Aires, Argentina).

Scholarships

e (1999) Scholarship given by Fundacién Andes (Chile), to make a Post-Doctorate in Helsinki
and Paris during the 2nd semester of 1999 (9 projects selected out of 32). Also funded by
the Academy of Finland and ECOS/Conicyt Project 99/035.

e (1994) Scholarship given by Universidad de Chile, to take the 2nd semester of the MSc.
in Computer Science.

e (1991) Research assistanship given by IBM Argentina, to research in Multimedia and
Hypermedia, subject of my Licenciate Thesis at Universidad Nacional de La Plata (UNLP,
Argentina).

e (1989-1992) Scholarship given by the Latin American School of Informatics (ESLAI, Ar-
gentina) to take the de Lic. in Informatics. Obtained by a curriculum analysis and a
selective admission exam (2nd. place among 300 applicants).

Distinctions

e (1996) First prize in the III CLEI-UNESCO Contest of Latin American Computer Science
MSc. Theses (developed during 1995).

o (1992) Best score at the Faculty of Exact Sciences, Universidad Nacional de La Plata

UNLP), Argentina (9.76).

1985) Selected to represent my high school in the Argentine Mathematics Olympiads.

(
(
(
(1983) Finalist at the 8th Venezuelan Mathematics Olympiad.

Research

Research Stays

e (1999-2000) Postdoctoral stay, University of Helsinki, Finland, and Institut Gaspard Monge
(IGM), Université de Marne-la-Vallée, France. Areas: flexible string matching and com-
pression. Inviting professors: Esko Ukkonen (Univ. Helsinki) and Maxime Crochemore
(IGM).

e (1996-) Short invited research stays at several research centers: Universitat Politécnica de
Catalunya (UPC, Spain), Universidade Federal de Minas Gerais (UFMG, Belo Horizonte,
Brazil), Universidad de Valladolid (Spain), Universidad Michoacana (Morelia, Michoacan,



Mexico), Institut Gaspard Monge (IGM, Université de Marne-la-Vallée, France), Univer-
sity of Joensuu (Finland), Universidad Nacional de San Luis (UNSL, Argentina), Univer-
sity of Helsinki (Finland), University of Tampere (Finland), Kyushu University (Japan),
Universidade da Corunia (Spain), Universidade Técnica de Lisboa (Portugal), and. Uni-
versity of Waterloo (Waterloo, Canada).

Research Projects

(2011-2013) Main Researcher in the Fondecyt Project 1-110066, Compact Data Structures
for Information Retrieval. The project was ranked 5th among 60 applications.

(2010) Responsible of the Chilean side of the project “Development of a data integration
platform for pathway-analysis that incorporates compressed data structures and approxi-
mate pattern matching on biological sequences” of cooperation between the University of
Chile and the Katholieke Universiteit Leuven, Belgium.

(2009-2012) Researcher in Fondecyt Project 1-090037 (Miguel Reyes, head), The Monoamin
ergic ”Receptophore”. Similarities among the Active Sites of Monoaminergic Target Pro-
teins, based on their Crystal Structures: Implications for the Development of Selective and
Non-Selective Ligands.

(2008-2011) Researcher in Millenium Institute Cellular Dynamics and Biotechnology, Mide-
plan, Chile.

(2008-2010) Main Researcher in the Fondecyt Project 1-080019, Memory-Hierarchy-Aware
Data Structures. The project was ranked 1st among 69 applications.

(2006-2009) Main researcher in project Compact Data Structures, funded by Yahoo! Re-
search Latin America. Since 2008 the project depends directly on Yahoo! Research.

(2003-2009) Director of the research project Advanced Database Technologies at Universi-
dad Nacional de San Luis, Argentina.

(2002-2008) Researcher (alternate director since 2004 and director since 2006) in Millen-
nium Nucleus Center for Web Research, Project P01-029-F (2002-2004) and P04-067-F
(2005-2007), Mideplan, Chile. See http://www.cwr.cl.

(2005-2007) Main Researcher in the Fondecyt Project 1-050493, Compressed Text Databases.
The project was ranked 2nd among 90 applications.

(2003-2006) Researcher in project Advanced Tools for the Implementation of Digital Li-
braries funded by CICYT (Spain), with Universidade da Coruna and Universidad de Val-
ladolid, Spain.

(2001-2005) Coordinator of Project CYTED VII.19 RIBIDI (Iberoamerican), Information
Retrieval and Digital Libraries, where 20 institutions from 7 countries participated. See
http://www.dcc.uchile.cl/gnavarro/ribidi (in Spanish).



(2002-2004) Main researcher in the Fondecyt Project 1-020831, Fast, Flexible and Eco-
nomical Text Searching. The project was ranked 8th among 74 applications.

e (2002) Director of the research project Databases and Model Theory at Universidad Na-
cional de San Luis, Argentina.

e (1999-2002) Researcher in ECOS/Conicyt (Chile/France) Project 99/035 (Maxime Croche-
more and Ricardo Baeza-Yates, heads), Pattern Matching and Applications.

e (1997-2002) Researcher in STAM (Brazil) Project (Nivio Ziviani, head), Information Sys-
tems for Mobile Environments.

e (2000-2001) Main researcher in the Fondecyt Project 1-000929, Searching for Similar Ob-
jects. The project was ranked 9th among 63 applications.

e (1999-2001) Researcher in Fondecyt (Chile) Project 1-990627 (Ricardo Baeza-Yates, head),
Design and Analysis of Sequential and Parallel Algorithms and their Applications.

e (1997-2000) Researcher in Project CYTED VII.3 AMYRI (Iberoamerican, Ricardo Baeza-
Yates, head), Environment for Information Manipulation and Retrieval.

e (1996-1999) Researcher in Fondef (Chile) Project 96-1064 (Eduardo Vera, head), Infocom-
munication in High Bandwidth Networks.

e (1995-1998) Researcher in Fondecyt (Chile) Project 1-950622 (Ricardo Baeza-Yates, head),
Data Structures: Design, Analysis and Applications.

e (1996-1997) Researcher in Fondecyt (Chile) Project 1-960881 (Patricio Poblete, head),
Ezact and Similarity Searching: Algorithms, Analysis Techniques and Visualization.

e (1993-1995) Researcher in Fondecyt (Chile) Project 1-93-0765 (Ricardo Baeza-Yates, head),
Textual Databases: Algorithms, Interfaces and Applications.

e (1994) MSc. student in Fondecyt (Chile) Project 1-940271 (Patricio Poblete, head), Anal-
ysis and Visualization of Data Structures.

e (1991-1993) Resident Researcher at the Computer Research and Advanced Applications
Group (CRAAG/GICAA), a research group of IBM Argentina specialized in image pro-
cessing, parallelism and multimedia, headed by Jorge Sanz (IBM Argentina and University
of Illinois at Urbana-Champaign, USA).

Distinctions

e (2008) Award Scopus Chile 2008 in Computer Science, Mathematics and Engineering ,
awarded by Elsevier to researchers with high scientific productivity, with the support of
Conicyt (Chile).

e (2005) Third best paper award in the Mezican International Conference on Artificial In-
telligence (MICAI 2005), among 120 papers. With Karina Figueroa and Edgar Chévez.



(1997) Coauthor of “Large Text Searching Allowing Errors” (Marcio Aratjo, Gonzalo
Navarro, and Nivio Ziviani), awarded the best software tool at SBES’97 (Brazilian Sym-
posium on Software Engineering) and 4th prize at the 4th CLEI-UNESCO Contest of
Latin American Computer Science MSc. Theses. The student is Mércio Aradjo and the
advisor is Nivio Ziviani.

Invited Talks

(2012) Keynote talk at the 23rd International Workshop on Combinatorial Algorithms
(IWOCA), Tamil Nadu, India.

(2012) Joint keynote talk at the 23rd Annual Symposium on Combinatorial Pattern Match-
ing (CPM) and the 13th Scandinavian Symposium and Workshops on Algorithm Theory
(SWAT), Helsinki, Finland.

(2011) Tutorial “Space-Efficient Data Structures”, with Francisco Claude, at the 18th
International Conference on String Processing and Information Retrieval (SPIRE), Pisa,
Italy.

(2011) Tutorial “The Miracle of Self-Indexing”, in the Ist Research Workshop and The-
matic School of RedTIC, CONACyT, Puebla, Mexico. Videoconference.

(2010) Keynote talk at the 17th International Symposium on String Processing and Infor-
mation Retrieval (SPIRE), Los Cabos, Mexico. Title: “Compact Data Structures for IR:
The Time Has Come”. Plenary talk.

(2010) Tutorial “Self-Indexing XML” invited at the IV Alberto Mendelzon Workshop on
Foundations of Data Management (AMW), Buenos Aires, Argentina.

(2009) Keynote talk at the Prague Stringology Conference (PSC), Prague, Czech Republic.
Title: “Combining Text Compression and String Matching: The Miracle of Self-Indexing”.
Plenary talk.

(2009) Keynote talk at the 2nd International Workshop on Similarity Search and Applica-
tions (SISAP), Prague, Czech Republic. Title: “Analyzing Metric Space Indexes: What
For?”. Plenary talk.

(2009) Keynote talk at the 14th International Conference on Implementation and Appli-
cation of Automata (CIAA), Sydney, Australia. Title: “Implementation and application
of automata in string processing”. Plenary talk.

(2008) Keynote talk at the Third Workshop on Compression, Text, and Algorithms, satel-
lite event of SPIRE 2008. Title: “Indexing LZ77: The Next Step in Self-Indexing”.

(2008) Invited survey talk at Dagstuhl Seminar on Structure-Based Compression of Com-
plex and Massive Data, Germany. Title: “Practical Search on Compressed Text”.



(2007) Tutorial “Compact Data Structures”, invited at the Mexican Computing Meeting
(ENC), Morelia, Mexico.

(2006) Invited talk at the Bertinoro Meeting on Space-Conscious Algorithms, Bertinoro,
Italy. Title: “Dynamic Compressed Sequences and Applications”. Event constituted by
invited talks.

(2006) Invited talk at the Workshop The Web as a Database, Santiago, Chile, organized by
the Center for Web Research and Yahoo! Research Center Latin America. Title: “Succinct
Data Structures”. Event constituted by invited talks.

(2005) Keynote talk at the 12th International Symposium on String Processing and Infor-
mation Retrieval (SPIRE 2005), Buenos Aires, Argentina (invited by the Steering Com-
mittee). Title: “When music meets geometry: on algorithmic aspects of music retrieval”.

(2003) Keynote talk at the Mexican International Conference on Computer Science, Tlax-
cala, Mexico. Title: “Current challenges in textual databases”.

(2001) Keynote talk at the Chilean Computing Week, Punta Arenas, Chile. Title: “To-
wards the new textual database: small, fast and flexible”.

(1992-) 32 invited talks during 28 visits to several research centers: Universidad Nacional
de La Plata (UNLP, Argentina), Universidad Austral de Chile (Valdivia, Chile), Universi-
dade Federal de Minas Gerais (UFMG, Belo Horizonte, Brazil), Universidad de Valladolid
(Spain), Universidad Michoacana (Morelia, Mexico), Center for Research in Mathematics
(CIMAT, Guanajuato, Mexico), Gaspard Monge Institute (IGM, Université de Marne-
la-Vallée, France), Laboratory of Research in Informatics (LRI, Université de Paris Sud,
France), University of Helsinki (Finland), University of Joensuu (Finland), University
of Tampere (Finland), Helsinki University of Technology (Finland), Laboratory of Al-
gorithmic Informatics : Fundamentals and Applications (LIAFA, Université de Paris 7,
Paris, France), Kyushu University (Fukuoka, Japan), Universidade da Corunia (A Coruiia,
Spain), Universidad Nacional de San Luis (UNSL, Argentina), Universidad Catdlica de
Chile, Universidad de Playa Ancha (Valparaiso, Chile), Universidad de Concepcién (Con-
cepcién, Chile), Yahoo! Research Center Barcelona (Spain), Universidade Técnica de
Lisboa (Portugal), University of Waterloo (Canada), and Universidad de Chile.

Refereeing, Program Committees, and Editor
e (2012) Co-chair of SISAP 2012, Toronto, Canada.
e (2012) Workshops Chair of SPIRE 2012, Cartagena de Indias, Colombia.

e (2011) Organization of the 6th Workshop on Compression, Text, and Algorithms, satellite
of SPIRE 2011, Pisa, Italy.

e (2010) Guest editor (with Edgar Chavez) of a Special ISsue of ACM SIGSPATIAL dedi-
cated to Metric Space Searching. ACM Press.



(2010) Organization of the 5th Workshop on Compression, Text, and Algorithms, satellite
of SPIRE 2010, Los Cabos, Mexico.

(2009-) Member of the Editorial Board of ACM Journal of Experimental Algorithmics.

(2008) Guest editor (with Edgar Chavez) of a Special Issue of the Journal of Discrete
Algorithms dedicated to selected papers from SISAP 2008. Elsevier.

(2008-) Member of the Steering Committee of Latin American Theoretical Informatics
(LATIN).

(2008) PC Chair of the First International Workshop on Similarity Search and Applica-
tions (SISAP), with Edgar Chavez. This is a conference we created during 2007 to fill the
absence of a conference of this type. We have appointed a PC of 10 worldwide researchers,
and the first edition was a satellite workshop of ICDE 2008. The proceedings were pub-
lished by IEEE Computer Society Press, and a special issue devoted to the best papers
of SISAP 2008 appeared in the Journal of Discrete Algorithms (Elsevier). We received 33
submissions, from which we accepted 15, plus 2 invited papers associated to keynote talks
that will be given at SISAP. Since 2009 the proceedings are published in the ACM Digital
Library. See www.sisap.org.

(2007) Organization of the second workshop “Compression, Text, and Algorithms” internal
to the DCC, with 20 attendants and 12 talks (50% international, 50% from postgraduate
students of the DCC). These workshops have continued, organized by other researchers
(third edition with SPIRE 2008, Melbourne, Australia).

(2007-) Member of the Editorial Board of The Open Information Systems Journal, Ben-
tham Science Publishers.

(2007) PC Chair of track Scalable Pattern Recognition within the 8th Mexican International
Conference on Computer Science (ENC 2007).

(2006) Area Editor of Encyclopedia of Algorithms, Springer. Ming-Yang Kao, editor.

(2006) PC Chair of 4th IFIP International Conference on Theoretical Computer Science
(IFIP TCS 2006), track TC1 of the 19th World Computer Congress (WCC 2006), Santi-
ago, Chile, with Leopoldo Bertossi and Yoshiharu Kohayakawa.

(2005) Organization of workshop “Compression, Text, and Algorithms” internal to the
DCC, with invited talks and others from students.

(2005) Posters PC Chair of 28th Annual International ACM SIGIR Conference on on
Research and Development in Information Retrieval, with Diane Kelly and Mounia Lalmas.

(2005) PC Chair of the 12th International Symposium on String Processing and Informa-
tion Retrieval (SPIRE) 2005, Buenos Aires, Argentina, with Mariano Consens.

(2004-) Member of the Editorial Board of Information Retrieval.



(2004) PC Chair of XXIV International Conference of the Chilean Computer Science
Society (SCCC), Arica, Chile.

(2002,2006-2008) Member of the Steering Committee of International Symposium on String
Processing and Information Retrieval (SPIRE).

(2001) PC Chair of 8th International Symposium on String Processing and Information
Retrieval (SPIRE), Laguna de San Rafael, Chile.

(1996-) Program Committee member of the 7th, 9th, 10th, and 13th—19th International
Symposium on String Processing and Information Retrieval (SPIRE) 2000, 2002, 2003,
and 2006-2012; International Database Engineering and Applications Symposium (IDEAS)
2002 and 2003; 13th, 14th, 18th, and 21th Combinatorial Pattern Matching (CPM) 2002,
2003, 2007, and 2010; 25th, 26th, 30th, and 33th-35th Annual International ACM SIGIR
Conference on on Research and Development in Information Retrieval 2002, 2003, 2007,
and 2010-2012; 3rd and 5th Conference of Fun With Algorithms 2004 and 2010; 7th Latin
American Theoretical Informatics (LATIN) 2006; 5th International Workshop on Effi-
cient and Experimental Algorithms (WEA) 2006; 15th ACM Conference on Information
and Knowledge Management (CIKM) 2006; 9th Workshop on Algorithm Engineering and
Ezperiments (ALENEX) 2007; 16th and 17th International World Wide Web Conference
(WWW), Search Track, 2007 and 2008; 18th International Workshop on Combinatorial
Algorithms (IWOCA) 2007 and 2008; 24th IEEE International Conference on Data Engi-
neering (ICDE) 2008; 18th to 22st Data Compression Conference (DCC) 2008-2012; 2nd
to 4th International Workshop on Similarity Search and Applications (SISAP) 2009-2011;
38th International Colloquium on Automata, Languages and Programming (ICALP), track
A 2011; 5th Alberto Mendelzon International Workshop on Foundations of Data Manage-
ment (AMW) 2011; 5th International Conference on Language and Automata Theory and
Applications (LATA) 2011; 17th ACM SIGKDD Conference on Knowledge Discovery and
Data Mining (KDD) 2011; 20th Annual European Symposium on Algorithms (ESA), track
B 2012; 18th Annual International Computing and Combinatorics Conference (COCOON)
2012; and several other national and regional ones.

(1998-) Reviewer for journals (around 15-20 per year): Journal of Computational Biol-
ogy (JCB), Journal of Discrete Algorithms (JDA), Journal of Automata, Complexity and
Languages (JACL), Information Processing Letters (IPL), Journal of Algorithms, Acta
Informatica, ACM Transactions on Database Systems (TODS), ACM Transactions on In-
formation Systems (TOIS), ACM Computing Surveys, Discrete and Applied Mathematics
(DAM), Fundamenta Informaticae (FI), Theoretical Computer Science (TCS), Pattern
Recognition Letters (PRL), Bioinformatics, IEEE Transactions on Multimedia, Transac-
tions on Data and Knowledge Engineering (TKDE), Information Sciences, Information
Retrieval, IEEE Systems, Man and Cybernetics, IEEE Transactions on Information The-
ory, Pattern Recognition (PR), IEEE Transactions on Pattern Analysis and Machine In-
telligence (TPAMI), International Journal on Foundations of Computer Science (IJFCS),
ACM Journal of Ezxperimental Algorithmics (JEA), Algorithmica, ACM Transactions on
Algorithms (TALG), Information Systems, The International Journal on Very Large Data



Bases (VLDBJ), Information and Computation (I€C), Journal of Computer Systems Sci-
ence € Engineering (JCSSE), IEEE Computer Graphics and Applications (CGA), Mathe-
matics in Computer Science (MCA), Algorithms, SIAM Journal on Computing, IET Image
Processing, Journal of Computational Geometry (JoCG), IEEE Transactions on Compu-
tational Biology and Bioinformatics (TBB), and other minor ones.

Publications

A list of publications sorted by category and year follows (abbreviations of conferences at the
end of the curriculum). To give an idea of their impact, I give some statistics (all include self-
citations, as there are no good automatic tools to exclude them; self-citations are about as many
as genuine citations). Unless otherwise stated, the data are updated at July 2009.

e I am in position 2,387 among the most cited authors in Computer Science, according
to CliteSeerX (http://citeseer.ist.psu.edu/ stats/authors), considering 1.4 million
papers and 27 million citations. I have the first position among researchers resident in
Chile (and possibly Latin America, yet I could not find an easy way to verify this).

e There are 1,123 ISI citations to my ISI papers. Two of my papers (in ACM Comp. Surveys)
were at August 2005 among the 1% most cited Computer Science papers, according to a
statistic by Thompson ISI on that date. My ISI papers received on average 10.70 citations.

e As far as I know, there are 26 citations (no self-citations) to my papers in international
books, from 46 different pages (including three sections entirely devoted to them).

e My h-number (maximum value such that a researcher has h papers cited at least h times)
is 16 within the IST system (13 without self-citations) and 38 according to Google Scholar
(http://scholar.google.com).

e Asof November 2011, T am among the 200 most prolific authors in DBLP (http://www.informatik.ur
and, up to where I could verify, first among those residing in Latin America.

Books

1. Gonzalo Navarro and Mathieu Raffinot. Flexible Pattern Matching in Strings. (Practical
on-line search algorithms for texts and biological sequences.) Cambridge University Press,
2002. 280 pages. ISBN 0-521-81307-7. (See site and reviews at
www.dcc.uchile.cl/gnavarro/FPMbook.) A Chinese version of this book appeared in
2007, as well as the softcover version of the original edition.

Conference Proceedings

1. Edgar Chévez and Gonzalo Navarro (editors). Proceedings of the 1st International Work-
shop on Similarity Search and Applications (SISAP 2008), Cancin, Mexico, April 2008.
IEEE Computer Society Press. ISBN 978-0-7695-3454-1.



. Martin Farach-Colton, Jesus Favela, Genoveva Vargas, Vibhu Mittal, and Gonzalo Navarro

(editors). Proceedings of the 8th Mexican International Conference on Computer Science
(ENC 2007), Morelia, Mexico, September 2007. IEEE Computer Society Press.

Gonzalo Navarro, Leopoldo Bertossi, and Yoshiharu Kohayakawa (editors). Proceedings
of the 4th IFIP International Conference on Theoretical Computer Science (TCS 2006),
Santiago, Chile, August 2006. Springer.

Mariano Consens and Gonzalo Navarro (editors). Proceedings of the 12th International
Symposium on String Processing and Information Retrieval (SPIRE 2005), Buenos Aires,
Argentina, November 2005. Springer Lecture Notes in Computer Science, volume 3772.

Gonzalo Navarro (editor). Proceedings of the XXIV International Conference of the Chilean
Computer Science Society (SCCC 2004), Arica, Chile, November 2004. IEEE Computer
Science Press.

Gonzalo Navarro (editor). Proceedings of the 8th International Symposium on String Pro-
cessing and Information Retrieval (SPIRE 2001), Laguna de San Rafael, Chile, October
2001. IEEE Computer Science Press.

Chapters in Books with International Publisher

1.

Ricardo Baeza-Yates, Gonzalo Navarro, and Nivio Ziviani. Documents: Languages and
Properties. In Ricardo Baeza-Yates and Berthier Ribeiro-Neto, Modern Information Re-
trieval (2nd edition), chapter 6, pages 203-254. Addison-Wesley, 2011.

Ricardo Baeza-Yates and Gonzalo Navarro. Queries: Languages and Properties. In Ri-
cardo Baeza-Yates and Berthier Ribeiro-Neto, Modern Information Retrieval (2nd edition),
chapter 7, pages 255-280. Addison-Wesley, 2011.

Ricardo Baeza-Yates and Gonzalo Navarro. Indexing and Searching. In Ricardo Baeza-
Yates and Berthier Ribeiro-Neto, Modern Information Retrieval (2nd edition), chapter 9,
pages 337-398. Addison-Wesley, 2011.

. Francisco Claude and Gonzalo Navarro. Extended Compact Web Graph Representations.

In Tapio Elomaa, Heikki Mannila, and Pekka Orponen (editors) Algorithms and Applica-
tions (Ukkonen Festschrift), pages 77-91, 2010. Springer, LNCS 6060.

Gonzalo Navarro. Text Index Compression. In Ling Liu and M. Tamer Ozsu (editors)
Encyclopedia of Database Systems, pages 3051-3055, 2009. Springer. ISBN 978-0-387-
49616-0.

Gonzalo Navarro. Managing Compressed Structured Text. In Ling Liu and M. Tamer
Ozsu (editors) Encyclopedia of Database Systems, pages 1679-1684, 2009. Springer. ISBN
978-0-387-49616-0.

Gonzalo Navarro. Approximate Regular Expression Matching. In M. Kao (editor), Ency-
clopedia of Algorithms, pages 46-48, 2008. Springer. ISBN 978-0-387-30162-4.

10



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Veli Mékinen and Gonzalo Navarro. Compressed Text Indexing. In M. Kao (editor),
Encyclopedia of Algorithms, pages 176-178, 2008. Springer. ISBN 978-0-387-30162-4.

Gonzalo Navarro. Sequential Approximate String Matching In M. Kao (editor), Encyclo-
pedia of Algorithms, pages 818-820, 2008. Springer. ISBN 978-0-387-30162-4.

Gonzalo Navarro. Text Databases. In L. Rivero, J. Doorn, and V. Ferraggine (editors),
Encyclopedia of Database Technologies and Applications, pages 688—694, 2005. Idea Group
Inc., Pennsylvania, USA. ISBN 1-59140-560-2.

Edgar Chavez and Gonzalo Navarro. Metric Databases. In L. Rivero, J. Doorn, and
V. Ferraggine (editors), Encyclopedia of Database Technologies and Applications, pages
367372, 2005. Idea Group Inc., Pennsylvania, USA. ISBN 1-59140-560-2.

Ricardo Baeza-Yates and Gonzalo Navarro. Modeling Text Databases. In R. Baeza-
Yates, J. Glaz, H. Gzyl, J. Hiisler, and J.L. Palacios (editors), Recent Advances in Applied
Probability, pages 1-25, 2004. Springer.

Lucian Ilie, Gonzalo Navarro and Sheng Yu. On NFA Reductions. In J. Karhumaki,
H. Maurer, G. Paun, G. Rozenberg (editors), Theory is Forever (Salomaa Festschrift).
Lecture Notes in Computer Science 3113, Springer-Verlag, Berlin, Heidelberg, 2004, pages
112-124.

Ricardo Baeza-Yates and Gonzalo Navarro. Text Searching: Theory and Practice. In
C. Martin-Vide, V. Mitrana and G. Paun (editors), Formal Languages and Applications.
Springer, Berlin, 2004, pages 565-597. ISBN 3-540-20907-7.

Ricardo Baeza-Yates, Benjamin Bustos, Edgar Chévez, Norma Herrera and Gonzalo Navarro.
Clustering in Metric Spaces with Applications to Information Retrieval. In W. Wu, H.
Xiong and S. Shekhar (editors), Clustering and Information Retrieval. Kluwer Academic
Publishers, 2003, pages 1-34. ISBN 1-4020-7682-7.

Kimmo Fredriksson, Gonzalo Navarro and Esko Ukkonen. Faster than FFT: Rotation
Invariant Combinatorial Template Matching. In S. Pandalai (editor), Recent Research
Developments in Pattern Recognition, vol. 1I. Transworld Research Network, 2002, pages
75-112. ISBN 81-7895-050-2.

Ricardo Baeza-Yates, Alistair Moffat and Gonzalo Navarro. Searching Large Text Collec-
tions. In J. Abello, P. Pardalos and M. Resende (editors), Handbook of Massive Data Sets,
Kluwer Academic Publishers, 2002, pages 195-244. ISBN 1-4020-0489-3.

Ricardo Baeza-Yates and Gonzalo Navarro. Query Languages. In Modern Information
Retrieval, Addison-Wesley, 1999, pages 99-116. ISBN 0-201-39829-X.

Ricardo Baeza-Yates and Gonzalo Navarro. Indexing and Searching. In Modern Informa-
tion Retrieval, Addison-Wesley, 1999, pages 191-227. ISBN 0-201-39829-X.
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Chapters in Books with National Publisher

1.

Nieves Brisaboa, Antonio Farina, Gonzalo Navarro and Eva Iglesias. Compresion de Textos
en Bases de Datos Digitales. In N. Brisaboa (editor), Ingenieria del Software en la Década
del 2000. Térculo Artes Gréaficas, 2003, paginas 169-180. ISBN 84-9602307-9. (Spain)

Journal Special Issue Editor

1.

2.

Edgar Chéavez and Gonzalo Navarro, editores. Letters on Similarity Search in Metric
Spaces. ACM SIGSPATIAL Special 2(2):1-39, 2010.

Edgar Chavez and Gonzalo Navarro, editors. Special Issue on Selected Papers from SISAP
2008. Journal of Discrete Algorithms 7(1):1-77, 2009.

International Journals

1.

10.

Nieves Brisaboa, Antonio Farifia, Susana Ladra, and Gonzalo Navarro. Implicit Indexing
of Natural Language Text by Reorganizing Bytecodes. To appear in Information Retrieval.

Travis Gagie, Gonzalo Navarro, and Simon Puglisi. New Algorithms on Wavelet Trees and
Applications to Information Retrieval. To appear in Theoretical Computer Science.

Antonio Farina, Nieves Brisaboa, Gonzalo Navarro, Francisco Claude, Angeles Places, and
Eduardo Rodriguez. Word-based Self-Indexes for Natural Language Text. To appear in
ACM Transactions on Information Systems (TOIS).

Francisco Claude, Gonzalo Navarro, Hannu Peltola, Leena Salmela, and Jorma Tarhio.
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Benjamin Bustos, Gonzalo Navarro and Edgar Chavez. Pivot Selection Techniques for
Proximity Searching in Metric Spaces. Pattern Recognition Letters (PRL) 24(14):2357—
2366, 2003.

Veli Mékinen, Gonzalo Navarro and Esko Ukkonen. Approximate Matching of Run-Length
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Gonzalo Navarro. NR-grep: a Fast and Flexible Pattern Matching Tool. Software Practice
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LNCS 6099.

Travis Gagie, Gonzalo Navarro, and Yakov Nekrich. Fast and Compact Prefix Codes.
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String Matching. Proc. SPIRE’08, pages 144-154. LNCS 5280.

Johannes Fischer, Veli Mékinen, and Gonzalo Navarro. An(other) Entropy-Bounded Com-
pressed Suffix Tree. Proc. CPM’08, pages 152-165. LNCS 5029.

Luis Russo, Gonzalo Navarro, and Arlindo Oliveira. Dynamic Fully-Compressed Suffix
Trees. Proc. CPM’08, pages 191-203. LNCS 5029.

Marcos Kiwi, Gonzalo Navarro, and Claudio Telha. On-line Approximate String Matching
with Bounded Errors. Proc. CPM’08, pages 130-142. LNCS 5029.

Luis Russo, Gonzalo Navarro, and Arlindo Oliveira. Fully-Compressed Suffix Trees. Proc.
LATIN’08, pages 362-373. LNCS 4957.

Rodrigo Gonzélez and Gonzalo Navarro. Improved Dynamic Rank-Select Entropy-Bound
Structures. Proc. LATIN’08, pages 374-386. LNCS 4957.

Francisco Claude and Gonzalo Navarro. A Fast and Compact Web Graph Representation.
Proc. SPIRE’07, pages 105-116. LNCS 4726.
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47.

48.

49.
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52.

Luis Russo, Gonzalo Navarro, and Arlindo Oliveira. Approximate String Matching with
Lempel-Ziv Compressed Indexes. Proc. SPIRE’07, pages 264-275. LNCS 4726.

Veli Mékinen and Gonzalo Navarro. Implicit Compression Boosting with Applications to
Self-Indexing. Proc. SPIRE’07, pages 214-226. LNCS 4726.

Rodrigo Gonzélez and Gonzalo Navarro. Compressed Text Indexes with Fast Locate.
Proc. CPM’07, pages 216-227. LNCS 4580.

Diego Arroyuelo and Gonzalo Navarro. A Lempel-Ziv Text Index on Secondary Storage.
Proc. CPM’07, pages 83-94. LNCS 4580.

Nieves Brisaboa, Antonio Farifia, Gonzalo Navarro, and José Parama. Improving Semistatic
Compression via Pair-Based Coding. Proc. PSI’06, pages 124-134. LNCS 4378.

Veli Méakinen and Gonzalo Navarro. Dynamic Entropy-Compressed Sequences and Full-
Text Indexes. Proc. CPM’06, pages 307-318. LNCS 4009.

Diego Arroyuelo, Gonzalo Navarro, and Kunihiko Sadakane. Reducing the Space Require-
ment of LZ-index. Proc. CPM’06, pages 319-330. LNCS 4009.

Rodrigo Gonzalez and Gonzalo Navarro. Statistical Encoding of Succinct Data Structures.
Proc. CPM’06, pages 295-306. LNCS 4009.

Rodrigo Paredes, Edgar Chavez, Karina Figueroa, and Gonzalo Navarro. Practical Con-
struction of k-Nearest Neighbor Graphs in Metric Spaces. Proc. WEA’06, pages 85-97.
LNCS 4007.

Karina Figueroa, Edgar Chavez, Gonzalo Navarro, and Rodrigo Paredes. On the Least
Cost For Proximity Searching in Metric Spaces. Proc. WEA’06, pages 279-290. LNCS
4007.

Roberto Uribe, Gonzalo Navarro, Ricardo Barrientos, and Mauricio Marin. An Index Data
Structure for Searching in Metric Space Databases. Proc. ICCS’06, pages 611-617. LNCS
3991.

Veli Méakinen and Gonzalo Navarro. Position-Restricted Substring Searching. Proc. LATIN’06,
pages 703-714. LNCS 3887.

Diego Arroyuelo and Gonzalo Navarro. Space-efficient Construction of LZ-index. Proc.
ISAAC’05, pages 1143-1152. LNCS 3827.

Edgar Chévez, Karina Figueroa, and Gonzalo Navarro. Proximity Searching in High
Dimensional Spaces with a Proximity Preserving Order. Proc. MICAI’05, pages 405-414.
LNAI 3789. This paper won the third prize to the best conference paper.

Nieves Brisaboa, Antonio Farifia, Gonzalo Navarro, and José Parama. Compressing Dy-
namic Text Collections via Phrase-Based Coding. Proc. ECDL’05, pages 462-474. LNCS
3652.
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63.
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65.

66.

Veli Mékinen and Gonzalo Navarro. Succinct Suffix Arrays based on Run-Length Encod-
ing. Proc. CPM’05, pages 45-56. LNCS 3537.

Veli Mékinen, Gonzalo Navarro and Kunihiko Sadakane. Advantages of Backward Search-
ing — Efficient Secondary Memory and Distributed Implementation of Compressed Suffix
Arrays. Proc. ISAAC’04, pages 681-692. LNCS 3341.

Paolo Ferragina, Giovanni Manzini, Veli Méakinen and Gonzalo Navarro. An Alphabet-
Friendly FM-index. Proc. SPIRE’04, pages 150-160. LNCS 3246.

Szymon Grabowski, Veli Mékinen and Gonzalo Navarro. First Huffman, then Burrows-
Wheeler: A Simple Alphabet-Independent FM-Index. Proc. SPIRE’0j (abstract), pages
210-211. LNCS 3246.

Nieves Brisaboa, Antonio Farina, Gonzalo Navarro and José Paramd. Simple, Fast, and Ef-
ficient Natural Language Adaptive Compression. Proc. SPIRE’0/, pages 230—241. LNCS
3246.

Kjell Lemstrém, Gonzalo Navarro and Yoan Pinzon. Bit-Parallel Branch and Bound
Algorithm for Transposition Invariant LCS. Proc. SPIRE’04 (abstract), pages 74-75.
LNCS 3246.

Kimmo Fredriksson and Gonzalo Navarro. Improved Single and Multiple Approximate
String Matching. Proc. CPM’0/, pages 457-471. LNCS 31009.

Veli Mékinen and Gonzalo Navarro. Compressed Compact Suffix Arrays. Proc. CPM’0/,
pages 420-433. LNCS 3109.

Heikki Hyyro, Kimmo Fredriksson and Gonzalo Navarro. Increased Bit-Parallelism for
Approximate String Matching. Proc. WFEA 04, pages 285-298. LNCS 3059.

Kimmo Fredriksson, Veli Makinen and Gonzalo Navarro. Rotation and Lighting Invariant
Template Matching. Proc. LATIN’0, pages 39-48. LNCS 2976.

Gonzalo Navarro. Approximate Regular Expression Searching with Arbitrary Integer
Weights. Proc ISAAC’03, pages 230-239. LNCS 2906.

Kjell Lemstrom and Gonzalo Navarro. Flexible and Efficient Bit-Parallel Techniques for
Transposition Invariant Approximate Matching in Music Retrieval. To appear in Proc
SPIRE’03, pages 224-237. LNCS 2857.

Maxime Crochemore, Costas Iliopoulos, Gonzalo Navarro and Yoan Pinzon. A Bit-parallel
Suffix Automaton Approach for (4, )-Matching in Music Retrieval. Proc SPIRE’03, pages
211-223. LNCS 2857.

Joaquin Adiego, Gonzalo Navarro and Pablo de la Fuente. SCM: Structural Contexts
Model for Improving Compression in Semistructured Text Databases. Proc SPIRE’03,
pages 153-167. LNCS 2857.
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Nieves Brisaboa, Antonio Farina, Gonzalo Navarro and Maria Esteller. (S,C)-Dense
Coding: An Optimized Compression Code for Natural Language Text Databases. Proc
SPIRE’03, pages 122-136. LNCS 2857.

Mauricio Marin and Gonzalo Navarro Distributed Query Processing using Suffix Arrays.
Proc SPIRE’03, pages 311-325. LNCS 2857.

Diego Arroyuelo, Francisca Mutioz, Gonzalo Navarro and Nora Reyes. Memory-Adaptative
Dynamic Spatial Approximation Trees. Proc SPIRE’03, pages 360-368. LNCS 2857 (short
paper).

Heikki Hyyr6o and Gonzalo Navarro. A Practical Index for Genome Searching. Proc
SPIRE’03, pages 341-349. LNCS 2857 (short paper).

Mauricio Marin and Gonzalo Navarro. Suffix Arrays in Parallel. Proc. EuroPar’03, pages
338-341 (short paper). LNCS 2790.

Kimmo Fredriksson and Gonzalo Navarro. Average-Optimal Multiple Approximate String
Matching. Proc. CPM’03, pages 109-128. LNCS 2676.

Nieves Brisaboa, Eva Iglesias, Gonzalo Navarro and José Parama. An Efficient Compres-
sion Code for Text Databases. Proc. ECIR’03, pages 468-481. LNCS 2633.

Joaquin Adiego, Gonzalo Navarro and Pablo de la Fuente. Compressing Semistructured
Text Databases. in Proc. ECIR’03, pages 482-490 (short paper). LNCS 2633.

Veli Mékinen, Gonzalo Navarro and Esko Ukkonen. Algorithms for Transposition Invariant
String Matching. Proc. STACS’03, pages 191-202. LNCS 2607.

Gonzalo Navarro. Indexing Text using the Ziv-Lempel Trie. Proc. SPIRE’02, pages
325-336. LNCS 2476.

Benjamin Bustos and Gonzalo Navarro. Probabilistic Proximity Searching Algorithms
Based on Compact Partitions. Proc. SPIRE’02, pages 284-297. LNCS 2476.

Gongzalo Navarro, Rodrigo Paredes and Edgar Chévez. t-Spanners as a Data Structure for
Metric Space Searching. Proc. SPIRE’02, pages 298-309. LNCS 2476.

Gonzalo Navarro and Nora Reyes. Fully Dynamic Spatial Approximation Trees. Proc.
SPIRE’02, pages 254-270. LNCS 2476.

Kimmo Fredriksson, Gonzalo Navarro and Esko Ukkonen. Optimal Exact and Fast Ap-
proximate Two Dimensional Pattern Matching Allowing Rotations. Proc. CPM’02, pages
235-248. LNCS 2373.

Heikki Hyyré and Gonzalo Navarro. Faster Bit-parallel Approximate String Matching.
Proc. CPM’02, pages 203—224. LNCS 2373.
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Edgar Chéavez and Gonzalo Navarro. A Metric Index for Approximate String Matching.
Proc. LATIN’02, pages 181-195. LNCS 2286.

Gonzalo Navarro and Mathieu Raffinot. Compact DFA Representation for Fast Regular
Expression Search. Proc. WAE’01, pages 1-12. LNCS 2141.

Gongzalo Navarro. Regular Expression Searching over Ziv-Lempel Compressed Text. Proc.
CPM’01, pages 1-17. LNCS 2089.

Veli Makinen, Gonzalo Navarro and Esko Ukkonen. Approximate Matching of Run-length
Compressed Strings. Proc. CPM’01, pages 31-49. LNCS 2089.

Edgar Chavez and Gonzalo Navarro. A Probabilistic Spell for the Curse of Dimensionality.
Proc. ALENEX’01, pages 147-160. LNCS 2153.

Josué Kuri, Gonzalo Navarro, Ludovic Mé and Laurent Heye. A Pattern Matching Based
Filter for Audit Reduction and Fast Detection of Potential Intrusions. Proc. RAID’00,
pages 17-27. LNCS 1907.

Kimmo Fredriksson, Gonzalo Navarro and Esko Ukkonen. An Index for Two Dimensional
String Matching Allowing Rotations. En J. van Leeuwen, O. Watanabe, M. Hagiya, P.
Mosses and T. Ito (editors), Proc. IFIP TCS 2000, pages 59-75, LNCS 1872.

Juha Karkkainen, Gonzalo Navarro and Esko Ukkonen. Approximate String Matching
over Ziv-Lempel Compressed Text. Proc. CPM’00, pages 195-209. LNCS 1848.

Gongzalo Navarro and Jorma Tarhio. Boyer-Moore String Matching over Ziv-Lempel Com-
pressed Text. Proc. CPM’00, pages 166-180. LNCS 1848.

Gonzalo Navarro, Erkki Sutinen, Jani Tanninen and Jorma Tarhio. Indexing Text with
Approximate g-grams. Proc. CPM’00, pages 350-363. LNCS 1848.

Gongzalo Navarro and Ricardo Baeza Yates. Fast Multi-dimensional Approximate Pattern
Matching. Proc. CPM’99, pages 243-257. LNCS 1645.

Gongzalo Navarro and Ricardo Baeza Yates. A New Indexing Method for Approximate
String Matching. Proc. CPM’99, pages 163-185. LNCS 1645.

Gonzalo Navarro and Mathieu Raffinot. A General Practical Approach to Pattern Match-
ing over Ziv-Lempel Compressed Text. Proc. CPM’99, pages 14-36. LNCS 1645.

Gonzalo Navarro and Mathieu Raffinot. Fast Regular Expression Search. Proc. WAFE’99,
pages 198-212. LNCS 1668.

Gonzalo Navarro and Mathieu Raffinot. A Bit-parallel Approach to Suffix Automata: Fast
Extended String Matching. Proc. CPM’98, pages 14-33. LNCS 1448.

Ricardo Baeza-Yates and Gonzalo Navarro. Fast Two-Dimensional Approximate String
Matching. Proc. LATIN’98, pages 341-351. LNCS 1380.
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98. Gonzalo Navarro. Improved Approximate Pattern Matching on Hypertext. Proc. LATIN’98,
pages 352-357. LNCS 1380.

99. Ricardo Baeza-Yates and Gonzalo Navarro. Multiple Approximate String Matching. Proc.
WADS’97, pages 174-184. LNCS 1272.

100. Gonzalo Navarro, Joao Paulo Kitajima, Berthier Ribeiro and Nivio Ziviani. Distributed
Generation of Suffix Arrays. Proc. CPM’97, pages 102-115. LNCS 1264.

101. Ricardo Baeza-Yates and Gonzalo Navarro. A Faster Algorithm for Approximate String
Matching. Proc. CPM’96, pages 1-23. LNCS 1075.

102. Eduardo Barbosa, Gonzalo Navarro, Ricardo Baeza-Yates, Chris Perleberg and Nivio Zi-
viani. Optimized Binary Search and Text Retrieval. Proc. ESA’95, pages 311-326. LNCS
979.

Other Top International Conferences

1. Nieves Brisaboa, Guillermo de Bernardo, and Gonzalo Navarro. Compressed Dynamic
Binary Relations. To appear in Proc. DCC’12.

2. Sebastian Kreft and Gonzalo Navarro. LZ77-like Compression with Fast Random Access.
Proc. DCC"10, pages 239-248.

3. Nieves Brisaboa, Antonio Farina, Juan Lépez, Gonzalo Navarro, and Eduardo Lépez. A
New Searchable Variable-to-Variable Compressor. Proc. DCC’10, pages 199-208.

4. Jérémy Barbay and Gonzalo Navarro. Compressed Representations of Permutations, and
Applications. Proc. STACS’09, pages 111-122.

5. Antonio Farina, Gonzalo Navarro, and José Parama. Word-based Statistical Compressors
as Natural Language Compression Boosters. Proc. DCC’08, pages 162-171.

6. Veli Makinen and Gonzalo Navarro. On Self-Indexing Images — Image Compression with
Added Value. Proc. DCC’08, pages 422-431.

7. Gonzalo Navarro and Luis Russo. Re-Pair Achieves High-Order Entropy. Proc. DCC’08,
page 537 (poster).

8. Rodrigo Gonzalez, Szymon Grabowski, Veli Makinen, and Gonzalo Navarro. Practical Im-
plementation of Rank and Select Queries (poster). Poster Proceedings Volume of WEA 05,
pages 27-38. CTI Press and Ellinika Grammata (Greece).

9. Joaquin Adiego, Gonzalo Navarro and Pablo de la Fuente. Lempel-Ziv Compression of
Structured Text. Proc. DCC’04, pages 112—-121.

10. Joaquin Adiego, Pablo de la Fuente and Gonzalo Navarro. Merging Prediction by Partial
Matching with Structural Contexts Model. Proc. DCC’04, page 522 (poster).
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Gonzalo Navarro, Takuya Kida, Masayuki Takeda, Ayumi Shinohara and Setsuo Arikawa.
Faster Approximate String Matching over Compressed Text. Proc. DCC’01, pages 459—
468.

Other International Conferences

1.

10.

11.

12.

13.

Cecilia Hernandez and Gonzalo Navarro. Compression of Web and Social Graphs support-
ing Neighbor and Community Queries. Proc. SNA-KDD’11. ACM Press.

Matthias Petri, Gonzalo Navarro, Shane Culpepper, and Simon Puglisi. Backwards Search
in Context Bound Text Transformations. Proc. CCP’11, pages 82-91. IEEE CS Press.

Eric Sadit, Edgar Chavez, and Gonzalo Navarro. Succinct Nearest Neighbor Search. Proc.
SISAP’11, pages 33-40. ACM Press.

Nieves Brisaboa, Ana Cerdeira, Gonzalo Navarro, and Gabriella Pasi. An Efficient Imple-
mentation of a Flexible XPath Extension. Proc. RIAO’10.

Gonzalo Navarro. Combining Text Compression and String Matching: The Miracle of
Self-Indexing. Proc. PSC’09, page 1. Abstract of invited talk.

Gonzalo Navarro. Analyzing Metric Space Indexes: What For? Proc. SISAP’09, pages
3-10. IEEE CS Press. Invited paper.

Gonzalo Navarro and Nora Reyes. Dynamic Spatial Approximation Trees for Massive
Data. Proc. SISAP’09, pages 81-88. IEEE CS Press.

Roberto Uribe and Gonzalo Navarro. EGNAT: A Fully Dynamic Metric Access Method
for Secondary Memory. Proc. SISAP’09, pages 57-64. IEEE CS Press.

Rodrigo Gonzélez and Gonzalo Navarro. A Compressed Text Index on Secondary Memory.
Proc. IWOCA’07, pages 80-91. College Publications, UK.

Diego Arroyuelo and Gonzalo Navarro. Smaller and Faster Lempel-Ziv Indices. Proc.
IWOCA’07, pages 11-20. College Publications, UK.

Rafal Przywarski, Szymon Grabowski, Gonzalo Navarro, and Alejandro Salinger. FM-KZ:
An Even Simpler Alphabet-Independent FM-Index. Proc. PSC’06, pages 226—240. Prague
Stringology Club, Czech Republic.

Kimmo Fredriksson, Veli Makinen, and Gonzalo Navarro. Flexible Music Retrieval in
Sublinear Time. Proc. PSC’05, pages 174-188. Prague Stringology Club, Czech Republic.

Heikki Hyyr6 and Gonzalo Navarro. Bit-Parallel Computation of Local Similarity Score
Matrices with Unitary Weights. Proc. PSC’05, pages 95-108. Prague Strin