Preface

This book is intended as a text for a one-term introductory course in compiler writing at a senior
undergraduate level. It maintains a balance between a theoretical and practical approach to this
subject. From a theoretical viewpoint, it introduces rudimental models underlying compilation and
its essential phases. Based on these models, it demonstrates the concepts, methods, and techniques
employed in compilers. It also sketches the mathematical foundations of compilation and related
topics, including the theory of formal languages, automata, and transducers. Simultaneously, from
a practical point of view, this book describes how the compiler techniques are implemented.
Running throughout the book, a case study designs a new Pascal-like programming language and
constructs its compiler; while discussing various methods concerning compilers, the case study
illustrates their implementation. Additionally, many detailed examples and computer programs
are presented to emphasize the actual applications of the compilation algorithms. Essential
software tools are also covered. After studying this book, the student should be able to grasp the
compilation process, write a simple real compiler, and follow advanced books on the subject.

From a logical standpoint, the book divides compilation into six cohesive phases. At the
same time, it points out that a real compiler does not execute these phases in a strictly consecutive
manner; instead, their execution somewhat overlaps to speed up and enhance the entire
compilation process as much as possible. Accordingly, the book covers the compilation process
phase by phase while simultaneously explaining how each phase is connected during compilation.
It describes how this mutual connection is reflected in the compiler construction to achieve the
most effective compilation as a whole.

On the part of the student, no previous knowledge concerning compilation is assumed.
Although this book is self-contained, in the sense that no other sources are needed for
understanding the material, a familiarity with an assembly language and a high-level language,
such as Pascal or C, is helpful for quick comprehension. Every new concept or algorithm is
preceded by an explanation of its purpose and followed by some examples, computer program
passages, and comments to reinforce its understanding. Each complicated material is preceded by
its intuitive explanation. All applications are given in a quite realistic way to clearly demonstrate a
strong relation between the theoretical concepts and their uses.

In computer science, strictly speaking, every algorithm requires a verification that it
terminates and works correctly. However, the termination of the algorithms given in this book is
always so obvious that its verification is omitted throughout. The correctness of complicated
algorithms is verified in detail. On the other hand, we most often give only the gist of the
straightforward algorithms and leave their rigorous verification as an exercise. The text describes
the algorithms in Pascal-like notation, which is so simple and intuitive that even the student
unfamiliar with Pascal can immediately pick it up. In this description, a Pascal repeat loop is
sometimes ended with until no change, meaning that the loop is repeated until no change can
result from its further repetition. As the clear comprehensibility is a paramount importance in the
book, the description of algorithms is often enriched by an explanation in words.

Algorithms, conventions, definitions, lemmas, and theorems are sequentially numbered
within chapters and are ended with M. Examples and figures are analogously organized. At the
end of each chapter, a set of exercises is given to reinforce and augment the material covered.
Selected exercises, denoted by Selved in the text, have their solutions at the chapter’s conclusion.
The appendix contains a C++ implementation of a substantial portion of a real compiler. Further
backup materials, including lecture notes, teaching tips, homework assignments, errata, exams,
solutions, programs, and implementation of compilers, are available at

http://www. fit.vutbr.cz/~meduna/books/eocd

X







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>






    /HEB (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /CZE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


