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Concurrency and distribution have become the dominant
paradigm and concern in computer science. Despite the
fact that much of the early research in object-oriented
programming focused on sequential systems, objects are
a natural unit of distribution and concurrency - as
elucidated early on by research on the Actor model.
Thus, models and theories of concurrency, the oldest
one being Petri nets, and their relation to objects are an
attractive topic of study. This book presents state-of-theart results on Petri nets and concurrent object-oriented
programming in a coherent and competent way. The 24
thoroughly reviewed and revised papers are organized in
three sections. The first consists of long papers, each
presenting a detailed approach to integrating Petri nets
and object-orientation. Section II includes shorter papers
with emphasis on concrete examples to demonstrate the
approach. Finally, section III is devoted to papers which
significantly build on the Actor model of computation.
A collection of papers written by prominent experts that
examine a variety of advanced topics related to Boolean
functions and expressions.
This resource covers all the vital issues which must be
considered before putting together the components of
technical services workstations, and offers information
applicable to everyone involved, from the head of
cataloguing to the paraprofessionals.
Information modelling and knowledge bases have
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become hot topics, not only in academic communities
concerned with information systems and computer
science, but also wherever information technology is
applied in the world of business. This book presents the
proceedings of the 21st European-Japanese Conference
on Information Modelling and Knowledge Bases (EJC
2011), held in Tallinn, Estonia, in June 2011. The EJC
conferences provide a worldwide forum for researchers
and practitioners in the field to exchange results and
experiences achieved in computer science and related
disciplines such as conceptual analysis, design and
specification of information systems, multimedia
information modelling, multimedia systems, software
engineering, knowledge and process management,
cross cultural communication and context modelling.
Attention is also paid to theoretical disciplines including
cognitive science, artificial intelligence, logic, linguistics
and analytical philosophy. The selected papers (16 full
papers, 9 short papers, 2 papers based on panel
sessions and 2 on invited presentations), cover a wide
range of topics, including database semantics,
knowledge representation, software engineering, www
information management, context-based information
retrieval, ontology, image databases, temporal and
spatial databases, document data management, process
management, cultural modelling and many others.
Covering many aspects of system modelling and
optimization, this book will be of interest to all those
working in the field of information modelling and
knowledge bases.
This book constitutes the refereed proceedings of the
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23rd Conference on Foundations of Software
Technology and Theoretical Computer Science, FST
TCS 2003, held in Mumbai, India in December 2003. The
23 revised full papers presented together with 4 invited
papers and the abstract of an invited paper were
carefully reviewed and selected from 160 submissions. A
broad variety of current topics from the theory of
computing are addressed, ranging from algorithmics and
discrete mathematics to logics and programming theory.
A comprehensive introduction to type systems and
programming languages. A type system is a syntactic
method for automatically checking the absence of certain
erroneous behaviors by classifying program phrases
according to the kinds of values they compute. The study
of type systems—and of programming languages from a
type-theoretic perspective—has important applications in
software engineering, language design, highperformance compilers, and security. This text provides
a comprehensive introduction both to type systems in
computer science and to the basic theory of
programming languages. The approach is pragmatic and
operational; each new concept is motivated by
programming examples and the more theoretical
sections are driven by the needs of implementations.
Each chapter is accompanied by numerous exercises
and solutions, as well as a running implementation,
available via the Web. Dependencies between chapters
are explicitly identified, allowing readers to choose a
variety of paths through the material. The core topics
include the untyped lambda-calculus, simple type
systems, type reconstruction, universal and existential
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polymorphism, subtyping, bounded quantification,
recursive types, kinds, and type operators. Extended
case studies develop a variety of approaches to
modeling the features of object-oriented languages.
This book constitutes the thoroughly refereed postproceedings of the Third International Conference on
Security in Communication Networks, SCN 2002, held in
Amalfi, Italy in September 2002. The 24 revised full
papers presented together with two invited papers were
carefully selected from 90 submissions during two
rounds of reviewing and revision. The papers are
organized in topical sections on forward security,
foundations of cryptography, key management,
cryptanalysis, systems security, digital signature
schemes, zero knowledge, and information theory and
secret sharing.
This volume addresses all current aspects of relational
methods and their applications in computer science. It
presents a broad variety of fields and issues in which
theories of relations provide conceptual or technical
tools. The contributions address such subjects as
relational methods in programming, relational
constraints, relational methods in linguistics and spatial
reasoning, relational modelling of uncertainty. All
contributions provide the readers with new and original
developments in the respective fields. The reader thus
gets an interdisciplinary spectrum of the state of the art
of relational methods and implementation-oriented
solutions of problems related to these areas.
The 27 revised full papers presented here, together with
one invited paper were carefully reviewed and selected
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from 58 submissions. The papers feature current
research from the communities of verification, model
checking, and abstract interpretation, facilitating
interaction, cross-fertilization, and advancement of hybrid
methods.
This book provides a comprehensive treatment of
methodologies and applications including CDMA
telephony, coded radar, and stream cipher generation.
This book constitutes the refereed proceedings of the
Second International Conference on Computability in
Europe, CiE 2006, held in Swansea, UK, June/July 2006.
The book presents 31 revised full papers together with
30 invited papers, including papers corresponding to 8
plenary talks and 6 special sessions on proofs and
computation, computable analysis, challenges in
complexity, foundations of programming, mathematical
models of computers and hypercomputers, and Gödel
centenary: Gödel's legacy for computability.
ETAPS 2001 was the fourth instance of the European
Joint Conferences on Theory and Practice of Software.
ETAPS is an annual federated conference that was
established in 1998 by combining a number of existing
and new conferences. This year it comprised ve
conferences (FOSSACS, FASE, ESOP, CC, TACAS),
ten satellite workshops (CMCS, ETI Day, JOSES, LDTA,
MMAABS, PFM, RelMiS, UNIGRA, WADT, WTUML),
seven invited lectures, a debate, and ten tutorials. The
events that comprise ETAPS address various aspects of
the system de- lopment process, including speci cation,
design, implementation, analysis, and improvement. The
languages, methodologies, and tools which support
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these - tivities are all well within its scope. Di erent
blends of theory and practice are represented, with an
inclination towards theory with a practical motivation on
one hand and soundly-based practice on the other. Many
of the issues involved in software design apply to
systems in general, including hardware systems, and the
emphasis on software is not intended to be exclusive.
This book constitutes the refereed proceedings of the
28th International Symposium on Mathematical
Foundations of Computer Science, MFCS 2003, held in
Bratislava, Slovakia in August 2003. The 55 revised full
papers presented together with 7 invited papers were
carefully reviewed and selected from 137 submissions.
All current aspects in theoretical computer science are
addressed, ranging from discrete mathematics,
combinatorial optimization, graph theory, networking,
algorithms, and complexity to programming theory,
formal methods, and mathematical logic.
The papers in this volume were presented at the fourth
biennial Summer Conference on Category Theory and
Computer Science, held in Paris, September3-6, 1991.
Category theory continues to be an important tool in
foundationalstudies in computer science. It has been
widely applied by logicians to get concise interpretations
of many logical concepts. Links between logic and
computer science have been developed now for over
twenty years, notably via the Curry-Howard isomorphism
which identifies programs with proofs and types with
propositions. The triangle category theory - logic programming presents a rich world of interconnections.
Topics covered in this volume include the following. Type
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theory: stratification of types and propositions can be
discussed in a categorical setting. Domain theory:
synthetic domain theory develops domain theory
internally in the constructive universe of the effective
topos. Linear logic: the reconstruction of logic based on
propositions as resources leads to alternatives to
traditional syntaxes. The proceedings of the previous
three category theory conferences appear as Lecture
Notes in Computer Science Volumes 240, 283 and 389.
This book presents the refereed proceedings of the 12th
Annual International Computing and Combinatorics
Conference, COCOON 2006, held in Taipei, Taiwan,
August 2006. The book offers 52 revised full papers
presented together with abstracts of 2 invited talks. The
papers are organized in topical sections on
computational economics, finance, and management,
graph algorithms, computational complexity and
computability, quantum computing, computational
biology and medicine, computational geometry, graph
theory, and more.
This volume consists of a selection of papers based on
presentations made at the international conference on
number theory held in honor of Hugh Williams' sixtieth
birthday. The papers address topics in the areas of
computational and explicit number theory and its
applications. The material is suitable for graduate
students and researchers interested in number theory.

This open access book constitutes the proceedings
of the 24th International Conference on Foundations
of Software Science and Computational Structures,
FOSSACS 2021, which was held during March 27
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until April 1, 2021, as part of the European Joint
Conferences on Theory and Practice of Software,
ETAPS 2021. The conference was planned to take
place in Luxembourg and changed to an online
format due to the COVID-19 pandemic. The 28
regular papers presented in this volume were
carefully reviewed and selected from 88
submissions. They deal with research on theories
and methods to support the analysis, integration,
synthesis, transformation, and verification of
programs and software systems.
This two-volume set (CCIS 152 and CCIS 153)
constitutes the refereed proceedings of the
International Conference on Computer Science and
Information Engineering, CSIE 2011, held in
Zhengzhou, China, in May 2011. The 159 revised full
papers presented in both volumes were carefully
reviewed and selected from a large number of
submissions. The papers present original research
results that are broadly relevant to the theory and
applications of Computer Science and Information
Engineering and address a wide variety of topics
such as algorithms, automation, artificial intelligence,
bioinformatics, computer networks, computer
security, computer vision, modeling and simulation,
databases, data mining, e-learning, e-commerce, ebusiness, image processing, knowledge
management, multimedia, mobile computing, natural
computing, open and innovative education, pattern
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recognition, parallel computing, robotics, wireless
networks, and Web applications.
This symposium is jointly sponsored by the ACM
Special Interest Group on Algorithms and
Computation Theory and the SIAM Activity Group on
Discrete Mathematics.
ASIACRYPT 2000 was the sixth annual ASIACRYPT
conference. It was sp- sored by the International
Association for Cryptologic Research (IACR) in operation with the Institute of Electronics,
Information, and Communication Engineers (IEICE).
The ?rst conference with the name ASIACRYPT
took place in 1991, and the series of ASIACRYPT
conferences were held in 1994, 1996, 1998, and
1999, in cooperation with IACR. ASIACRYPT 2000
was the ?rst conference in the series to be
sponsored by IACR. The conference received 140
submissions (1 submission was withdrawn by the
authors later), and the program committee selected
45 of these for presen- tion. Extended abstracts of
the revised versions of these papers are included in
these proceedings. The program also included two
invited lectures by Thomas Berson (Cryptography
Everywhere: IACR Distinguished Lecture) and Hideki
Imai (CRYPTREC Project – Cryptographic
Evaluation Project for the Japanese Electronic
Government). Abstracts of these talks are included
in these proce- ings. The conference program also
included its traditional “rump session” of short,
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informal or impromptu presentations, kindly chaired
by Moti Yung. Those p- sentations are not re?ected
in these proceedings. The selection of the program
was a challenging task as many high quality
submissions were received. The program committee
worked very hard to evaluate the papers with respect
to quality, originality, and relevance to cryptography.
I am extremely grateful to the program committee
members for their en- mous investment of time and
e?ort in the di?cult and delicate process of review
and selection.
This 1179-page book assembles the complete
contributions to the International Conference on
Intelligent Computing, ICIC 2006: one volume of
Lecture Notes in Computer Science (LNCS); one of
Lecture Notes in Artificial Intelligence (LNAI); one of
Lecture Notes in Bioinformatics (LNBI); and two
volumes of Lecture Notes in Control and Information
Sciences (LNCIS). Include are 149 revised full
papers, and a Special Session on Computing for
Searching Strategies to Control Dynamic Processes.
This volume contains the proceedings of the 19th
International Workshop on Graph-Theoretic
Concepts in Computer Science, WG '93, held near
Utrecht, The Netherlands, in 1993. The papers are
grouped into parts on: hard problems on classes of
graphs, structural graph theory, dynamic graph
algorithms, structure-oriented graph algorithms,
graph coloring, AT-free and chordal graphs, circuits
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and nets, graphs and interconnection networks,
routing and shortest paths, and graph embedding
and layout. The 35 revised papers were chosen from
92 submissions after a careful refereeing process.
The papers in this volume accepted for the
conference on foundations of software technology
and theoretical computer science project research
results in - Algorithmics: design and analysis of
graph, geometric, algebraic and VLSI algorithms;
data structures; average analysis; complexity theory;
parallel parsing. - Concurrency: algebraic semantics,
event structures. - Logic programming: algebraic
properties, semantics. - Software technology:
program transformations, algebraic methods. These
results together with the formal techniques employed
to present them reflect current trends pursued by
leading research groups around the world. The
papers treat their topics in depth by carefully
reviewing existing results, developing and
demonstrating new techniques and suggesting
further directions for research.
This book constitutes the refereed proceedings of
the 6th International Conference on Cryptology in
India, INDOCRYPT 2005, held in Bangalore, India in
December 2005. The 31 revised full papers
presented together with 1 invited paper were
carefully reviewed and selected from 148
submissions. The papers are organized in topical
sections on sequences, boolean function and S-box,
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hash functions, design principles, cryptanalysis, time
memory trade-off, new constructions, pairings,
signatures, applications, e-cash, and
implementations.
Model-based development methods, and supporting
technologies, can provide the techniques and tools needed to
address the dilemma between reducing system development
costs and time, and developing increasingly complex
systems. This book provides the information needed to
understand and apply model-drive engineering (MDE) and
model-drive architecture (MDA) approaches to the
development of embedded systems. Chapters, written by
experts from academia and industry, cover topics relating to
MDE practices and methods, as well as emerging MDE
technologies. Much of the writing is based on the
presentations given at the Summer School “MDE for
Embedded Systems” held at Brest, France, in September
2004.
The main aims of the series of volumes "Advances in Petri
Nets" are: - to present to the "outside" scientific community a
fair picture of recent advances in the area of Petri nets, and to encourage those interested in the applications and the
theory of concurrent systems to take a closer look at Petri
nets and then join the group of researchers working in this
fascinating and challenging area. This volume is based on the
proceedings of the 12th International Conference on
Applications and Theory of Petri Nets, held in Gjern,
Denmark, in June 1991. It contains 18 selected and revised
papers covering all aspects of recent Petri net research.
The 7th International Conference on Medical Imaging and
Computer Assisted Intervention, MICCAI 2004, was held in
Saint-Malo, Brittany, France at the “Palais du Grand Large”
conference center, September 26–29, 2004. The p- posaltoho
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stMICCAI2004wasstronglyencouragedandsupportedbyIRISA,
Rennes. IRISA is a publicly funded national research
laboratory with a sta? of 370,including150fulltimeresearchscientistsorteachingresearchscientistsand 115
postgraduate students. INRIA, the CNRS, and the University
of Rennes 1 are all partners in this mixed research unit, and
all three organizations were helpful in supporting MICCAI.
MICCAI has become a premier international conference with
in-depth - pers on the multidisciplinary ?elds of medical image
computing, comput- assisted intervention and medical
robotics. The conference brings together cl- icians, biological
scientists, computer scientists, engineers, physicists and
other researchers and o?ers them a forum to exchange ideas
in these exciting and rapidly growing ?elds. The impact of
MICCAI increases each year and the quality and quantity of
submitted papers this year was very impressive. We received
a record 516 full submissions (8 pages in length) and 101
short communications (2 pages) from 36 di?erent countries
and 5 continents (see ?gures below). All submissions were
reviewed by up to 4 external reviewers from the Scienti?c
Review C- mittee and a primary reviewer from the Program
Committee. All reviews were then considered by the MICCAI
2004 Program Committee, resulting in the acceptance of 235
full papers and 33 short communications.
This book constitutes the refereed proceedings of the 25th
International Conference on the Foundations of Software
Technology and Theoretical Computer Science, FSTTCS
2005, held in Hyderabad, India, in December 2005. The 38
revised full papers presented together with 7 invited papers
were carefully reviewed and selected from 167 submissions.
A broad variety of current topics from the theory of computing
are addressed, ranging from software science, programming
theory, systems design and analysis, formal methods,
mathematical logic, mathematical foundations, discrete
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mathematics, combinatorial mathematics, complexity theory,
and automata theory to theoretical computer science in
general.
Foundations of Software Science and Computation
Structures24th International Conference, FOSSACS 2021,
Held as Part of the European Joint Conferences on Theory
and Practice of Software, ETAPS 2021, Luxembourg City,
Luxembourg, March 27 – April 1, 2021, ProceedingsSpringer
Nature
THE LEGACY... First introduced in 1995, Cryptography:
Theory and Practice garnered enormous praise and
popularity, and soon became the standard textbook for
cryptography courses around the world. The second edition
was equally embraced, and enjoys status as a perennial
bestseller. Now in its third edition, this authoritative text
continues to provide a solid foundation for future
breakthroughs in cryptography. WHY A THIRD EDITION?
The art and science of cryptography has been evolving for
thousands of years. Now, with unprecedented amounts of
information circling the globe, we must be prepared to face
new threats and employ new encryption schemes on an
ongoing basis. This edition updates relevant chapters with the
latest advances and includes seven additional chapters
covering: Pseudorandom bit generation in cryptography Entity
authentication, including schemes built from primitives and
special purpose "zero-knowledge" schemes Key
establishment including key distribution and protocols for key
agreement, both with a greater emphasis on security models
and proofs Public key infrastructure, including identity-based
cryptography Secret sharing schemes Multicast security,
including broadcast encryption and copyright protection THE
RESULT... Providing mathematical background in a "just-intime" fashion, informal descriptions of cryptosystems along
with more precise pseudocode, and a host of numerical
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examples and exercises, Cryptography: Theory and Practice,
Third Edition offers comprehensive, in-depth treatment of the
methods and protocols that are vital to safeguarding the mindboggling amount of information circulating around the world.
This book constitutes the thoroughly refereed postproceedings of the international conference NetObjectDays
2002, held in Erfurt, Germany, in October 2002. The 26
revised full papers presented were carefully selected during
two rounds of reviewing and revision. The papers are
organized in topical sections on embedded and distributed
systems; components and MDA; Java technology; Web
services; aspect-oriented software design; agents and
mobility; software product lines; synchronization; testing,
refactoring, and CASE tools.
This volume continues the tradition established in 2001 of
publishing the c- tributions presented at the Cryptographers’
Track (CT-RSA) of the yearly RSA Security Conference in
Springer-Verlag’s Lecture Notes in Computer Science series.
With 14 parallel tracks and many thousands of participants,
the RSA - curity Conference is the largest e-security and
cryptography conference. In this setting, the Cryptographers’
Track presents the latest scienti?c developments. The
program committee considered 49 papers and selected 20 for
presen- tion. One paper was withdrawn by the authors. The
program also included two invited talks by Ron Rivest
(“Micropayments Revisited” – joint work with Silvio Micali)
and by Victor Shoup (“The Bumpy Road from Cryptographic
Theory to Practice”). Each paper was reviewed by at least
three program committee members; paperswrittenbyprogram
committeemembersreceivedsixreviews.Theauthors of
accepted papers made a substantial e?ort to take into
account the comments intheversionsubmittedtotheseproceedi
ngs.Inalimitednumberofcases,these revisions were checked
by members of the program committee. I would like to thank
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the 20 members of the program committee who helped to
maintain the rigorous scienti?c standards to which the
Cryptographers’ Track aims to adhere. They wrote thoughtful
reviews and contributed to long disc- sions; more than 400
Kbyte of comments were accumulated. Many of them tended the program committee meeting, while they could
have been enjoying the sunny beaches of Santa Barbara.

In recent years, IT application scenarios have evolved in
very innovative ways. Highly distributed networks have
now become a common platform for large-scale
distributed programming, high bandwidth
communications are inexpensive and widespread, and
most of our work tools are equipped with processors
enabling us to perform a multitude of tasks. In addition,
mobile computing (referring specifically to wireless
devices and, more broadly, to dynamically configured
systems) has made it possible to exploit interaction in
novel ways. To harness the flexibility and power of these
rapidly evolving, interactive systems, there is need of
radically new foundational ideas and principles; there is
need to develop the theoretical foundations required to
design these systems and to cope with the many
complex issues involved in their construction; and there
is need to develop effective principles for building and
analyzing such systems. Reflecting the diverse and wide
spectrum of topics and interests within the theoretical
computer science community, Exploring New Frontiers of
Theoretical Informatics, is presented in two distinct but
interrelated tracks: -Algorithms, Complexity and Models
of Computation, -Logic, Semantics, Specification and
Verification. Exploring New Frontiers of Theoretical
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Informatics contains 46 original and significant
contributions addressing these foundational questions,
as well as 4 papers by outstanding invited speakers.
These papers were presented at the 3rd IFIP
International Conference on Theoretical Computer
Science (TCS 2004), which was held in conjunction with
the 18th World Computer Congress in Toulouse, France
in August 2004 and sponsored by the International
Federation for Information Processing (IFIP).
This book constitutes the joint refereed proceedings of
the 17th International Workshop on Computer Science
Logic, CSL 2003, held as the 12th Annual Conference of
the EACSL and of the 8th Kurt Gödel Colloquium, KGC
2003 in Vienna, Austria, in August 2003. The 30 revised
full papers presented together with abstracts of 9 invited
presentations were carefully reviewed and selected from
a total of 112 submissions. All current aspects of
computer science logic are addressed ranging from
mathematical logic and logical foundations to the
application of logics in various computing aspects.
This book constitutes the refereed proceedings of the
12th European Conference on Object-Oriented
Programming, ECOOP'98, held in Brussels, Belgium, in
July 1998. The book presents 24 revised full technical
papers selected for inclusion from a total of 124
submissions; also presented are two invited papers. The
papers are organized in topical sections on modelling
ideas and experiences; design patterns and frameworks;
language problems and solutions; distributed memory
systems; reuse, adaption and hardware support;
reflection; extensible objects and types; and mixins,
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inheritance and type analysis complexity.
The increasing reliance on sophisticated computer
technology for the management of data and information
in developed and developing societies means that
security and privacy technologies are also of great
importance everywhere in the world. This book presents
papers from the 2014 Workshop on Radio Frequency
Identification System Security, RFIDsec’14 Asia, held in
Hualien, Taiwan, in November 2014. This workshop
aimed to provide researchers, enterprises and
governments with a platform to investigate, discuss and
propose new solutions for the security and privacy issues
of technologies and applications related to RFID and the
Internet of Things (IoT). Topics covered include the
implementation of passive UHF RFID tags; practical NFC
privacy-preserving applications; the design of multiownership transfer protocols; and lightweight
authentication of RFID. The five high-quality papers
included here will be of interest to all those involved in
improving the security of computerized systems,
wherever they are.
This first part presents chapters on models of
computation, complexity theory, data structures, and
efficient computation in many recognized sub-disciplines
of Theoretical Computer Science.
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