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Compiler Design Lecture Notes
This book constitutes the refereed proceedings of the 9th International Static Analysis
Symposium, SAS 2002, held in Madrid, Spain in September 2002. The 32 revised full papers
presented were carefully reviewed and selected from 86 submissions. The papers are
organized in topical sections on theory, data structure analysis, type inference, analysis of
numerical problems, implementation, data flow analysis, compiler optimizations, security
analyses, abstract model checking, semantics and abstract verification, and termination
analysis.
The Fifth International Conference on Automatic Differentiation held from August 11 to 15,
2008 in Bonn, Germany, is the most recent one in a series that began in Breckenridge, USA, in
1991 and continued in Santa Fe, USA, in 1996, Nice, France, in 2000 and Chicago, USA, in
2004. The 31 papers included in these proceedings re?ect the state of the art in automatic
differentiation (AD) with respect to theory, applications, and tool development. Overall, 53
authors from institutions in 9 countries contributed, demonstrating the worldwide acceptance of
AD technology in computational science. Recently it was shown that the problem underlying
AD is indeed NP-hard, f- mally proving the inherently challenging nature of this technology. So,
most likely, no deterministic “silver bullet” polynomial algorithm can be devised that delivers
optimum performance for general codes. In this context, the exploitation of doma- speci?c
structural information is a driving issue in advancing practical AD tool and algorithm
development. This trend is prominently re?ected in many of the pub- cations in this volume, not
only in a better understanding of the interplay of AD and certain mathematical paradigms, but
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in particular in the use of hierarchical AD approaches that judiciously employ general AD
techniques in application-speci?c - gorithmic harnesses. In this context, the understanding of
structures such as sparsity of derivatives, or generalizations of this concept like scarcity, plays
a critical role, in particular for higher derivative computations.
Computer Architecture/Software Engineering
A step-by-step development of the theory of automata, languages and computation. Intended
for use as the basis of an introductory course at both junior and senior levels, the text is
organized so as to allow the design of various courses based on selected material. It features
basic models of computation, formal languages and their properties; computability, decidability
and complexity; a discussion of modern trends in the theory of automata and formal
languages; design of programming languages, including the development of a new
programming language; and compiler design, including the construction of a complete
compiler. Alexander Meduna uses clear definitions, easy-to-follow proofs and helpful examples
to make formerly obscure concepts easy to understand. He also includes challenging
exercises and programming projects to enhance the reader's comprehension, and many 'real
world' illustrations and applications in practical computer science.
Principles of Compiler DesignCompiler ConstructionSpringer Science & Business Media
This book constitutes the refereed proceedings of the International Symposium of Formal
Methods Europe, FME 2003, held in Pisa, Italy in September 2003. The 44 revised full papers
presented together with 5 invited papers were carefully reviewed and selected from 144
submissions. The papers are organized in topical sections on industrial issues, control systems
and applications, communication system verfication, co-specification and compilers,
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composition, Java, object-orientation and modularity, model checking, parallel processes,
program checking and testing, B method, and security.
This book presents a concise introduction to an emerging and increasingly important topic, the
theory of quantum computing. The development of quantum computing exploded in 1994 with
the discovery of its use in factoring large numbers--an extremely difficult and time-consuming
problem when using a conventional computer. In less than 300 pages, the authors set forth a
solid foundation to the theory, including results that have not appeared elsewhere and
improvements on existing works. The book starts with the basics of classical theory of
computation, including NP-complete problems and the idea of complexity of an algorithm. Then
the authors introduce general principles of quantum computing and pass to the study of main
quantum computation algorithms: Grover's algorithm, Shor's factoring algorithm, and the
Abelian hidden subgroup problem. In concluding sections, several related topics are discussed
(parallel quantum computation, a quantum analog of NP-completeness, and quantum errorcorrecting codes). This is a suitable textbook for a graduate course in quantum computing.
Prerequisites are very modest and include linear algebra, elements of group theory and
probability, and the notion of an algorithm (on a formal or an intuitive level). The book is
complete with problems, solutions, and an appendix summarizing the necessary results from
number theory.
Compilers and operating systems constitute the basic interfaces between a programmer and
the machine for which he is developing software. In this book we are concerned with the
construction of the former. Our intent is to provide the reader with a firm theoretical basis for
compiler construction and sound engineering principles for selecting alternate methods, imple
Page 3/20

Download Free Compiler Design Lecture Notes
menting them, and integrating them into a reliable, economically viable product. The emphasis
is upon a clean decomposition employing modules that can be re-used for many compilers,
separation of concerns to facilitate team programming, and flexibility to accommodate
hardware and system constraints. A reader should be able to understand the questions he
must ask when designing a compiler for language X on machine Y, what tradeoffs are
possible, and what performance might be obtained. He should not feel that any part of the
design rests on whim; each decision must be based upon specific, identifiable characteristics
of the source and target languages or upon design goals of the compiler. The vast majority of
computer professionals will never write a compiler. Nevertheless, study of compiler technology
provides important benefits for almost everyone in the field . • It focuses attention on the basic
relationships between languages and machines. Understanding of these relationships eases
the inevitable tran sitions to new hardware and programming languages and improves a
person's ability to make appropriate tradeoft's in design and implementa tion .

Today’s embedded devices and sensor networks are becoming more and more
sophisticated, requiring more efficient and highly flexible compilers. Engineers
are discovering that many of the compilers in use today are ill-suited to meet the
demands of more advanced computer architectures. Updated to include the
latest techniques, The Compiler Design Handbook, Second Edition offers a
unique opportunity for designers and researchers to update their knowledge,
refine their skills, and prepare for emerging innovations. The completely revised
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handbook includes 14 new chapters addressing topics such as worst case
execution time estimation, garbage collection, and energy aware compilation.
The editors take special care to consider the growing proliferation of embedded
devices, as well as the need for efficient techniques to debug faulty code. New
contributors provide additional insight to chapters on register allocation, software
pipelining, instruction scheduling, and type systems. Written by top researchers
and designers from around the world, The Compiler Design Handbook, Second
Edition gives designers the opportunity to incorporate and develop innovative
techniques for optimization and code generation.
This work, a tribute to renowned researcher Robert Paige, is a collection of
revised papers published in his honor in the Higher-Order and Symbolic
Computation Journal in 2003 and 2005. Among them there are two key papers: a
retrospective view of his research lines, and a proposal for future studies in the
area of the automatic program derivation. The book also includes some papers
by members of the IFIP Working Group 2.1 of which Bob was an active member.
"This book addresses intelligent tutoring system (ITS) environments from the
standpoint of information and communication technology (ICT) and the recent
accomplishments within both the e-learning paradigm and e-learning
systems"--Provided by publisher.
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By presenting state-of-the-art aspects of theoretical computer science and
practical applications in various fields, this book commemorates the 60th birthday
of Thomas Ottmann. The 26 research papers presented span the whole range of
Thomas Ottmann's scientific career, from formal languages to algorithms and
data structures, from topics in practical computer science like software
engineering or database systems to applications of Web technology, groupware,
and e-learning.
This is the first book to offer key theoretical topics and terminology concerning
regulated grammars and automata. They are the most important languagedefining devices that work under controls represented by additional mathematical
mechanisms. Key topics include formal language theory, grammatical regulation,
grammar systems, erasing rules, parallelism, word monoids, regulated and
unregulated automata and control languages. The book explores how the
information utilized in computer science is most often represented by formal
languages defined by appropriate formal devices. It provides both algorithms and
a variety of real-world applications, allowing readers to understand both
theoretical concepts and fundamentals. There is a special focus on applications
to scientific fields including biology, linguistics and informatics. This book
concludes with case studies and future trends for the field. Regulated Grammars
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and Automata is designed as a reference for researchers and professionals
working in computer science and mathematics who deal with language
processors. Advanced-level students in computer science and mathematics will
also find this book a valuable resource as a secondary textbook or reference.
Key ideas in programming language design and implementation explained using
a simple and concise framework; a comprehensive introduction suitable for use
as a textbook or a reference for researchers. Hundreds of programming
languages are in use today—scripting languages for Internet commerce, user
interface programming tools, spreadsheet macros, page format specification
languages, and many others. Designing a programming language is a
metaprogramming activity that bears certain similarities to programming in a
regular language, with clarity and simplicity even more important than in ordinary
programming. This comprehensive text uses a simple and concise framework to
teach key ideas in programming language design and implementation. The
book's unique approach is based on a family of syntactically simple pedagogical
languages that allow students to explore programming language concepts
systematically. It takes as premise and starting point the idea that when language
behaviors become incredibly complex, the description of the behaviors must be
incredibly simple. The book presents a set of tools (a mathematical
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metalanguage, abstract syntax, operational and denotational semantics) and
uses it to explore a comprehensive set of programming language design
dimensions, including dynamic semantics (naming, state, control, data), static
semantics (types, type reconstruction, polymporphism, effects), and pragmatics
(compilation, garbage collection). The many examples and exercises offer
students opportunities to apply the foundational ideas explained in the text.
Specialized topics and code that implements many of the algorithms and
compilation methods in the book can be found on the book's Web site, along with
such additional material as a section on concurrency and proofs of the theorems
in the text. The book is suitable as a text for an introductory graduate or
advanced undergraduate programming languages course; it can also serve as a
reference for researchers and practitioners.
Language prototyping provides a means to generate language implementations
automatically from high-level language definitions. This volume presents an
algebraic specification approach to language prototyping, and is centered around
the ASF+SDF formalism and Meta-Environment. The volume is an integrated
collection of articles covering a number of case studies, and includes several
chapters proposing new techniques for deriving advanced language
implementations. The accompanying software is freely available. Contents:
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PrefaceAn Overview of ASF+SDFThe Static Semantics of PascalA Kernel ObjectOriented LanguageTypechecking with Modular Error HandlingMulti-Level
SpecificationsIncremental TypecheckingOrigin Tracking and Its
ApplicationsSecond-Order Term Rewriting Specification of Static Semantics: An
ExerciseOrigin Tracking for Higher-Order Term Rewriting Systems Readership:
Software practitioners, graduate students and researchers in computer science.
keywords:
This book investigates the design of compilers for procedural languages, based
on the algebraic laws which these languages satisfy. The particular strategy
adopted is to reduce an arbitrary source program to a general normal form,
capable of representing an arbitrary target machine. This is achieved by a series
of normal form reduction theorems which are proved algebraically from the more
basic laws. The normal form and the related reduction theorems can then be
instantiated to design compilers for distinct target machines. This constitutes the
main novelty of the author's approach to compilation, together with the fact that
the entire process is formalised within a single and uniform semantic framework
of a procedural language and its algberaic laws. Furthermore, by mechanising
the approach using the OBJ3 term rewriting system it is shown that a prototype
compiler is developed as a byproduct of its own proof of correctness.
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Contents:IntroductionBackgroundThe Reasoning LanguageA Simple
CompilerProcedures, Recursion and ParametersMachine SupportConclusions
Readership: Computer scientists. keywords:Compiler Design;Compiler
Correctness;Compilation;Algebraic Laws;Algebraic Transformations;Algebraic
Semantics;Refinement Algebra;Refinement Laws;Term Rewriting;OBJ3
Covers all areas, including operations on languages, context-sensitive
languages, automata, decidability, syntax analysis, derivation languages, and
more. Numerous worked examples, problem exercises, and elegant
mathematical proofs. 1983 edition.
This book constitutes the refereed proceedings of the 7th International
Conference on Formal Engineering Methods, ICFEM 2005, held in Manchester,
UK in November 2005. The 30 revised full papers presented together with 3
invited contributions were carefully reviewed and selected from 74 submissions.
The papers address all current issues in formal methods and their applications in
software engineering. They are organized in topical sections on specification,
modelling, security, communication, development, testing, verification, and tools.
Covers the state of the art in automatic differentiation theory and practice.
Intended for computational scientists and engineers, this book aims to provide
insight into effective strategies for using automatic differentiation for design
Page 10/20

Download Free Compiler Design Lecture Notes
optimization, sensitivity analysis, and uncertainty quantification.
The Sixth Refinement Workshop took place at City University in London from 5th
to 7th January 1994. The present volume includes all of the papers which were
submitted and accepted for presentation, together with two papers by invited
speakers. The workshops in the series have generally occurred at one year
intervals but in this last case a two year period had elapsed. These workshops
have established themselves as an important event in the calendar for all those
who are interested in progress in the underlying theory of refinement and in the
take-up by industry of the methods supported by that theory. One of the
proposed themes of the sixth workshop was the reporting of successful adoption
in industry of rigorous software development methods. The programme
committee was perhaps slightly disappointed by the response from industry to
the call in this respect. However, the recent period could be characterised as one
of consolidation, when those companies which have made the decision that
formal development methods are important to their business have been adopting
them where appropriate and finding them to be worthwhile. On the other hand,.
the difficult economic climate which exists in most parts of the developed world is
perhaps not the context within which companies still dubious about the benefits
are goil'\g to opt for making major changes in their working practices.
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This book constitutes the refereed proceedings of the 5th International
Conference on Formal Engineering Methods, ICFEM 2003, held in Singapore in
November 2003. The 34 revised full papers presented together with 3 invited
contributions were carefully reviewed and selected from 91 submissions. The
papers are organized in topical sections on testing and validation, state
diagrams, PVS/HOL, refinement, hybrid systems, Z/Object-Z, Petri nets, timed
automata, system modelling and checking, and semantics and synthesis.
It is well known that embedded systems have to be implemented efficiently. This
requires that processors optimized for certain application domains are used in
embedded systems. Such an optimization requires a careful exploration of the
design space, including a detailed study of cost/performance tradeoffs. In order
to avoid time-consuming assembly language programming during design space
exploration, compilers are needed. In order to analyze the effect of various
software or hardware configurations on the performance, retargetable compilers
are needed that can generate code for numerous different potential hardware
configurations. This book provides a comprehensive and up-to-date overview of
the fast developing area of retargetable compilers for embedded systems. It
describes a large set important tools as well as applications of retargetable
compilers at different levels in the design flow. Retargetable Compiler
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Technology for Embedded Systems is mostly self-contained and requires only
fundamental knowledge in software and compiler design. It is intended to be a
key reference for researchers and designers working on software, compilers, and
processor optimization for embedded systems.
FME 2001 is the tenth in a series of meetings organized every eighteen months
by Formal Methods Europe (FME), an independent association whose aim is to
stimulate the use of, and research on, formal methods for software development.
It follows four VDM Europe Symposia, four other Formal Methods Europe Sposia, and the 1999 World Congress on Formal Methods in the Development of
Computing Systems. These meetings have been notably successful in bringing gether a community of users, researchers, and developers of precise
mathematical methods for software development. FME 2001 took place in Berlin,
Germany and was organized by the C- puter Science Department of the
Humboldt-Universit ?at zu Berlin. The theme of the symposium was Formal
Methods for Increasing Software Productivity. This theme recognizes that formal
methods have the potential to do more for industrial software development than
enhance software quality { they can also increase productivity at many di erent
points in the software life-cycle. The importance of the theme is borne out by the
many contributed papers showing how formal methods can make software
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development more e cient. There is an emphasis on tools that nd errors
automatically, or with relatively little human e ort. There is also an emphasis on
the use of formal methods to assist with critical, labor-intensive tasks such as
program design and test-case generation.
Innovations and Advances in Computer Sciences and Engineering includes a set
of rigorously reviewed world-class manuscripts addressing and detailing state-ofthe-art research projects in the areas of Computer Science, Software
Engineering, Computer Engineering, and Systems Engineering and Sciences.
Innovations and Advances in Computer Sciences and Engineering includes
selected papers form the conference proceedings of the International Conference
on Systems, Computing Sciences and Software Engineering (SCSS 2008) which
was part of the International Joint Conferences on Computer, Information and
Systems Sciences and Engineering (CISSE 2008).
ÿThis textbook provides a perfect amalgam of the basics of computer architecture, intricacies
of modern assembly languages and advanced concepts such as multiprocessor memory
systems and I/O technologies. It shows the design of a processor from first principles including
its instruction set, assembly-language specification, functional units, microprogrammed
implementation and 5-stage pipeline. Computer Organisation and Architecture can serve as a
textbook in both basic as well as advanced courses on computer architecture, systems
programming, and microprocessor design. Additionally, it can also serve as a reference book
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for courses on digital electronics and communication. Salient Features: ? Balanced
presentation of theoretical, qualitative and quantitative aspects of computer architecture ?
Extensive coverage of the ARM and x86 assembly languages ? Extensive software support:
Instruction set emulators, assembler, Logisim and VHDL design of the SimpleRisc processor
Parsing technology traditionally consists of two branches, which correspond to the two main
application areas of context-free grammars and their generalizations. Efficient deterministic
parsing algorithms have been developed for parsing programming languages, and quite
different algorithms are employed for analyzing natural language. The Functional Treatment of
Parsing provides a functional framework within which the different traditional techniques are
restated and unified. The resulting theory provides new recursive implementations of parsers
for context-free grammars. The new implementations, called recursive ascent parsers, avoid
explicit manipulation of parse stacks and parse matrices, and are in many ways superior to
conventional implementations. They are applicable to grammars for programming languages
as well as natural languages. The book has been written primarily for students and
practitioners of parsing technology. With its emphasis on modern functional methods, however,
the book will also be of benefit to scientists interested in functional programming. The
Functional Treatment of Parsing is an excellent reference and can be used as a text for a
course on the subject.
Software-intensive systems are today an integral part of many everyday products. Whilst they
provide great benefits regarding ease of use and allow for new applications, they also impose
enormous responsibilities. It is vital to ensure that such applicati
This book constitutes the refereed proceedings of the 4th International Conference on Tools
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and Algorithms for the Construction and Analysis of Systems, TACAS'98, held in conjunction
with ETAPS in Lisbon, Portugal, in March/April 1998. The 28 revised full papers presented
together with an invited talk were selected from a total of 78 submissions. The volume is
devoted to conceptual foundations, development, and applications of tools and algorithms for
the specification, verification, analysis, and construction of software and hardware systems.
The papers are organized in sections on model checking, design and architecture, various
applications, fielded applications, verification of real-time systems, mixed analysis techniques,
and case studies and experience.
This book constitutes the refereed proceedings of the 7th International Static Analysis
Symposium, SAS 2000, held in Santa Barbara, CA, USA, in June/July 2000.The 20 revised full
papers presented were carefully reviewed and selected from 52 submissions. Also included
are 2 invited full papers. All current aspects of high-performance implementation and
verification of programming languages are addressed, in particular object logics, model
checking, constraint solving, abstract interpretation, program transformation, rewriting,
confidentiality analysis, typed languages, unified analysis, code optimization, termination, code
specialization, and guided abstraction.
The books in this trilogy capture the foundational core of advanced informatics. The authors
make the foundations accessible, enabling students to become effective problem solvers. This
first volume establishes the inductive approach as a fundamental principle for system and
domain analysis. After a brief introduction to the elementary mathematical structures, such as
sets, propositional logic, relations, and functions, the authors focus on the separation between
syntax (representation) and semantics (meaning), and on the advantages of the consistent and
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persistent use of inductive definitions. They identify compositionality as a feature that not only
acts as a foundation for algebraic proofs but also as a key for more general scalability of
modeling and analysis. A core principle throughout is invariance, which the authors consider a
key for the mastery of change, whether in the form of extensions, transformations, or
abstractions. This textbook is suitable for undergraduate and graduate courses in computer
science and for self-study. Most chapters contain exercises and the content has been classtested over many years in various universities.
This textbook serves as an introduction to the subject of embedded systems design, with
emphasis on integration of custom hardware components with software. The key problem
addressed in the book is the following: how can an embedded systems designer strike a
balance between flexibility and efficiency? The book describes how combining hardware
design with software design leads to a solution to this important computer engineering
problem. The book covers four topics in hardware/software codesign: fundamentals, the design
space of custom architectures, the hardware/software interface and application examples. The
book comes with an associated design environment that helps the reader to perform
experiments in hardware/software codesign. Each chapter also includes exercises and further
reading suggestions. Improvements in this second edition include labs and examples using
modern FPGA environments from Xilinx and Altera, which will make the material in this book
applicable to a greater number of courses where these tools are already in use. More
examples and exercises have been added throughout the book. “If I were teaching a course
on this subject, I would use this as a resource and text. If I were a student who wanted to learn
codesign, I would look for a course that at least used a similar approach. If I were an engineer
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or engineering manager who wanted to learn more about codesign from a very practical
perspective, I would read this book first before any other. When I first started learning about
codesign as a practitioner, a book like this would have been the perfect introduction.” --Grant
Martin, Tensilica-This book constitutes the refereed proceedings of the 15th International Conference on
Compiler Construction, CC 2006, held in March 2006 as part of ETAPS. The 17 revised full
papers presented together with three tool demonstration papers and one invited paper were
carefully reviewed and selected from 71 submissions. The papers are organized in topical
sections.

Program analysis utilizes static techniques for computing reliable information about the
dynamic behavior of programs. Applications include compilers (for code improvement),
software validation (for detecting errors) and transformations between data
representation (for solving problems such as Y2K). This book is unique in providing an
overview of the four major approaches to program analysis: data flow analysis,
constraint-based analysis, abstract interpretation, and type and effect systems. The
presentation illustrates the extensive similarities between the approaches, helping
readers to choose the best one to utilize.
When you think about how far and fast computer science has progressed in recent
years, it's not hard to conclude that a seven-year old handbook may fall a little short of
the kind of reference today's computer scientists, software engineers, and IT
professionals need. With a broadened scope, more emphasis on applied computing,
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and more than 70 chap
AMAST’s goal is to advance awareness of algebraic and logical methodology as part
of the fundamental basis of software technology. Ten years and seven conferences
after the start of the AMAST movement, I believe we are attaining this. The movement
has propagated throughout the world, assembling many enthusiastic specialists who
have participated not only in the conferences, which are now annual, but also in the
innumerable other activities that AMAST promotes and supports. We are now facing
the Seventh International Conference on Algebraic Methodology and Software
Technology (AMAST’98). The previous meetings were held in Iowa City, USA (1989
and 1991), in Enschede, The Netherlands (1993), in Montreal, Canada (1995), in
Munich, Germany (1996), and in Sydney, Australia (1997). This time it is Brazil’s turn,
in a very special part of this colorful country – Amazonia. Thus, “if we have done more
it is by standing on the shoulders of giants.” The effort started by Teodor Rus, Arthur
Fleck, and William A. Kirk at AMAST’89 was consolidated in AMAST'91 by Teodor
Rus, Maurice Nivat, Charles Rattray, and Giuseppe Scollo. Then came modular
construction of the building, wonderfully carried out by Giuseppe Scollo, Vangalur
Alagar, Martin Wirsing, and Michael Johnson, as Program Chairs of the AMAST
conferences held between 1993 and 1997.
This volume gives an overview on new theoretical approaches on computer-aided
methods for strategic and operational planning in public transport. The papers of this
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volume cover the most important steps of the complete process of planning and
operational control in public transport and public mass transit. Readers of this book
obtain detailed information on current developments in vehicle and crew scheduling and
in solving such problems in practice. Interesting results in scheduling theory are shown,
using procedures for solving combinatorial problems with more complex structures.
Furthermore, experiences in the application of specific software tools are presented.
TOC:Vehicle and Crew Scheduling - Methodical Advances.- Vehicle and Crew
Scheduling - Practical Issues.- Advanced Transit Service and Vehicle Routing.Monitoring and Control.- Strategic Decision Problems.- Appendices.
This book constitutes the thoroughly refereed post-proceedings of the 5th International
Workshop on Finite-State Methods in Natural Language Processing, FSMNLP 2005,
held in Helsinki, Finland in September 2005. The 24 revised full papers and 7 revised
poster papers presented together with 2 invited contributions and the abstracts of 6
software demos were selected from 50 submissions and have gone through two rounds
of reviewing and improvement. The papers address various topics in morphology,
optimality theory, some special FSM families, weighted FSM algorithms, FSM
representations, exploration, ordered structures, and surface parsing.
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