Compiler Design: Analysis and
Transformation

HC(“)IImpiIérBesigjllﬁ By Helmut Seidl, Reinhard Wilhelm, Sebastian Hack

Read Online ©

Compiler Design: Analysisand Transformation By Helmut Seidl, Reinhard
Wilhelm, Sebastian Hack

While compilers for high-level programming languages are large complex
software systems, they have particular characteristics that differentiate them from
other software systems. Their functionality is almost completely well-defined -
ideally there exist complete precise descriptions of the source and target
languages. Additional descriptions of the interfaces to the operating system,
programming system and programming environment, and to other compilers and
libraries are often available.

The book deals with the optimization phase of compilers. In this phase, programs
are transformed in order to increase their efficiency. To preserve the semantics of
the programs in these transformations, the compiler has to meet the associated
applicability conditions. These are checked using static analysis of the programs.
In this book the authors systematically describe the analysis and transformation
of imperative and functional programs. In addition to a detailed description of
important efficiency-improving transformations, the book offers a concise
introduction to the necessary concepts and methods, namely to operational
semantics, lattices, and fixed-point algorithms.

This book isintended for students of computer science. The book is supported
throughout with examples, exercises and program fragments.
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While compilers for high-level programming languages are large complex software systems, they have
particular characteristics that differentiate them from other software systems. Their functionality is amost
completely well-defined - ideally there exist complete precise descriptions of the source and target
languages. Additional descriptions of the interfaces to the operating system, programming system and
programming environment, and to other compilers and libraries are often available.

The book deals with the optimization phase of compilers. In this phase, programs are transformed in order to
increase their efficiency. To preserve the semantics of the programs in these transformations, the compiler
has to meet the associated applicability conditions. These are checked using static analysis of the programs.
In this book the authors systematically describe the analysis and transformation of imperative and functional
programs. In addition to a detailed description of important efficiency-improving transformations, the book
offers a concise introduction to the necessary concepts and methods, namely to operational semantics,
lattices, and fixed-point algorithms.

This book isintended for students of computer science. The book is supported throughout with examples,
exercises and program fragments.
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Editorial Review
Review
From the reviews:

“German academics ... provide a concise, compact presentation on ‘ methods to improve the efficiency of
target programs by acompiler,’ i.e., acompiler’s optimizing phase. ... The authors provide a wealth of
information on analysis along with specific illustrations. ... The authors walk through many of their
examples with reference to various languages (such as Java). Since this book isaimed at students, it includes
exercises at the end of each chapter. ... Summing Up: Recommended. Upper-division undergraduates and
graduate students.” (M. B. DuBois, Choice, Val. 50 (10), June, 2013)

“The authors bring together many of the results from the last few decades in a coherent and detailed manner,
and the result is an excellent resource for those wanting to understand some of the complex issuesin building
realistic, industrial-strength compilers. ... The authors provide motivation and definitions for many of the
conceptsin static analysis, and illustrate these ideas through example programs that can be optimized.” (Sara
Kalvala, Computing Reviews, April, 2013)

“Thisis anice book on intraprocedural analysis for imperative languages, with short outings into
interprocedural analysis, and analysis of functional languages. The book looks nice, reads well and provides
good intuitions, and, importantly, also provides details on the transformation of programs. ... It introduces
the necessary preliminaries along the way as they arise ... which gives the book a better flow when reading.
Finally, it isalso graphically very pleasing to look at.” (Juriaan Hage, Zentralblatt MATH, Vol. 1257, 2013)

From the Back Cover

While compilers for high-level programming languages are large complex software systems, they have
particular characteristics that differentiate them from other software systems. Their functionality is almost
completely well-defined - ideally there exist complete precise descriptions of the source and target
languages. Additional descriptions of the interfaces to the operating system, programming system and
programming environment, and to other compilers and libraries are often available.

The book deals with the optimization phase of compilers. In this phase, programs are transformed in order to
increase their efficiency. To preserve the semantics of the programs in these transformations, the compiler
has to meet the associated applicability conditions. These are checked using static analysis of the programs.
In this book the authors systematically describe the analysis and transformation of imperative and functional
programs. In addition to a detailed description of important efficiency-improving transformations, the book
offers a concise introduction to the necessary concepts and methods, namely to operational semantics,
lattices, and fixed-point algorithms.

This book isintended for students of computer science. The book is supported throughout with examples,
exercises and program fragments.



About the Author

The authors are among the established experts on compiler construction, with decades of related teaching
experience. Prof. Dr. Reinhard Wilhelm is the head of the Compiler Design Lab of the Universitét des
Saarlandes, and his main research interests include compiler construction; Prof. Dr. Helmut Seidl heads the
Institut fir Informatik of the Technische Universitét M inchen, and his main research interests include
automatic program analysis and the design and implementation of programming languages; Dr. Sebastian
Hack isaJunior Professor in the Computer Science Programming Group of the Universitét des Saarlandes,
and his main research areas include compilers and code generation.

Users Review
From reader reviews:
Benita Eldridge:

As peoplewho livein typically the modest era should be update about what going on or information even
knowledge to make all of them keep up with the erawhich can be always change and make progress. Some
of you maybe may update themselves by looking at books. It is a good choice for yourself but the problems
coming to an individual isyou don't know what one you should start with. This Compiler Design: Analysis
and Transformation is our recommendation to help you keep up with the world. Why, because book serves
what you want and need in this era.

Sam Richey:

Do you one among people who can't read enjoyable if the sentence chained inside the straightway, hold on
guysthiskind of aren't like that. This Compiler Design: Analysis and Transformation book is readable by
simply you who hate those straight word style. Y ou will find the facts here are arrange for enjoyable reading
through experience without leaving possibly decrease the knowledge that want to give to you. The writer
regarding Compiler Design: Anaysis and Transformation content conveys thinking easily to understand by
lots of people. The printed and e-book are not different in the information but it just different by means of it.
S0, do you continue to thinking Compiler Design: Analysis and Transformation is not loveable to be your
top listing reading book?

Jennifer Bedll:

Y our reading 6th sense will not betray you actually, why because this Compiler Design: Analysis and
Transformation guide written by well-known writer whose to say well how to make book that could be
understand by anyone who read the book. Written throughout good manner for you, still dripping wet every
ideas and publishing skill only for eliminate your own hunger then you still skepticism Compiler Design:
Analysis and Transformation as good book not just by the cover but also from the content. Thisis one guide
that can break don't ascertain book by its deal with, so do you still needing another sixth sense to pick this
kind of!? Oh come on your reading sixth sense already alerted you so why you have to listening to yet
another sixth sense.



Rose Heck:

Do you like reading a guide? Confuse to looking for your preferred book? Or your book ended up being
rare? Why so many query for the book? But any people feel that they enjoy with regard to reading. Some
people likes studying, not only science book and also novel and Compiler Design: Analysis and
Transformation or others sources were given expertise for you. After you know how the truly great a book,
you feel wish to read more and more. Science publication was created for teacher or perhaps students
especialy. Those books are helping them to increase their knowledge. In additional case, beside science
publication, any other book likes Compiler Design: Analysis and Transformation to make your spare time
considerably more colorful. Many types of book like this.
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