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Course Information

Important: Computer Science courses have been renumbered: undergraduates should register for CA54
and graduate students for CS554!

Course structure for Fall 2001

The coursecoversintroductorytopicsin compiler construction,including computerorganizationand ar
chitecture pperatingsystemsupport,codeanddatalayout, memorymanagemengeneratiorof executable
code,intermediaterepresentationssimple code optimizations,aswell asthe traditional topics of syntax
analysis.

In additionto lecturesandhomevork, studentswill work on a semestefong compilerproject. The goal of
the projectis to develop afully functionaltranslatorfrom a usableprogramminganguageo a form close
to executable.

Theimplementatiorlanguagewill bechoserby eachparticipantindividually. All projectstageswill bede-
fined asinput/outputspecificationsvithout prejudiceto theimplementatiolanguage An importantaspect
of the projectwill be to reporton the corvenienceor incorvenienceof usinga particularimplementation
language.

This coursemaybetakenconcurrentlywith CS591/491Memory Managementalsogiventhisfall. For this
reasorthereareno lectureson memorymanagemerdndgarbagecollectionin this syllakus.

Thiscoursewill benaturallyfollowedby CS555 AdvancedTopicsin CompilerConsturctionwhichwill be
givenin thefall of 2002,in whichtheemphasisvill beoncodetransformatiorior performancémprovement
(“optimization™).

Previousacquaintancavith the procedurabndfunctionalprogrammingparadigmis assumedasdescribed
below.

Assignments

Midterm exam, final exam (covering the entire course) 2-3 written homeavork assignmentsnevery large
programmingproject.

Prerequisitesin detail

Therearetwo essentiaprerequisitesFirst, studentshouldbefamiliarwith severalhigh-level programming
languagespreferablyincluding representaies of the proceduralpbject-orientedandfunctionalprogram-
ming, sothatthey canappreciatehe purposeandthetasksof a compiler Secondstudentshouldbe expe-
riencedprogrammersbleto develop very large programmingprojectsimplementedn someprogramming
language.

Experienceavith developingsubstantiahpplicationsn functionalandimperatie (especiallyobject-oriented)
programmindanguagesanbegainedby takingUNM CScourse57 - Nonimperative Programming, 451
- Programming Paradigms and351- Design of Large Programs (for SchemeML, andC++, respectiely).
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L ectures

Mondays WednesdaysandFridays,2:00- 2:50,in Tapy Hall 219

Instructor

Darko Stefanwic, office FEC 345C, phone2776561,email darko@cs.unm.edu— office hoursMondays
2:50-3:500r by appointment

Teaching assistant

None

Textbooks
Required reading

MichaelL. Scott: Programming Language Pragmatics, MorganKaufmann,2000,ISBN 1-55860-442-1.
KeithD. CooperandLinda Torczon:Engineering a Compiler, MorganKaufmann forthcoming.

Optional reading (newer books on compiler construction)

Reinhardwilhelm andDieterMaurer: Compiler Design, Addison-Wesley, 1995,ISBN 0-201-42290-5.

Dick Grune,Henri E. Bal, Ceriel J.H. Jacobsand KoenG. LangendoenModern Compiler Design, John
Wiley, 2000,ISBN 0-471-97697-0.

Andrenv W. Appel: Modern compiler implementation in ML CambridgeUniversity Press, 1998, ISBN 0-
521-58274-1.

David A. Watt and Deryck F. Brown: Programming Language Processors in Java, PrenticeHall, 2000,
ISBN 0-13-025786-9.

Optional reading (old but good books on compiler construction)

Alfred V. Aho, Ravi Sethi,andJefrey D. Ullman: Compilers : principles, techniques, and tools Addison-
Wesley, 1986(Reprintwith correctiondMarch,1988),ISBN 0-201-10088-6.

Optional reading (advanced topicsin compiler construction)

Steven S. Muchnick: Advanced Compiler Design and Implementation, Morgan Kaufmann,1997, ISBN
1-55860-320-4.

Michael Wolfe: High Performance Compilers for Parallel Computing, Addison-Wésley, 1996, ISBN 0-
8053-2730-4.
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Andrenv W. Appel: Compiling with Continuations CambridgeJniversity Press1992,ISBN 0-521-41695-7.

Optional reading (background material)

JohnL. HennessyandDavid A. Patterson:Computer Architecture: A Quantitative Approach, secondedi-
tion, MorganKaufmann,1996,ISBN 1-55860-329-8.

Daniel P. Friedman,Mitchell Wand, and ChristopherT. Haynes: Essentials of Programming Languages,
MIT Press,1992,1SBN 0-262-06145-7(cross-listecasMcGraw-Hill ISBN 0-07-022443-9)

RichardJonesandRafaelLins: Garbage Collection: Algorithms for Automatic Dynamic Memory Manage-
ment JohnWiley, 1996,ISBN 0-471-94148-4.

Jefrey D. Ullman: Elements of ML Programming, ML97 Edition, PrenticeHall, 2000,ISBN 0-13-790387-1.

LawrenceC. Paulson: ML for the Working Programmer, 2nd edition, CambridgeUniversity Press, 1996,
ISBN 0-521-56543-X.

RichardBird: Introduction to Functional Programming using Haskell, PrenticeHall, 1998, ISBN 0-13-
484436-0.

PaulHudak: The Haskell School of Expression, CambridgeJniversity Press2000,ISBN 0-521-64408-9.

David A. Watt: Programming Language Concepts and Paradigms, PrenticeHall, 1990,ISBN 0-13-728874-
3.

MichaelJ. C. Gordon: Programming Language Theory and its Implementation, PrenticeHall, 1988,ISBN
0-13-7304170-X.

R. Tennent:Principles of Programming Languages
C. N. FischerandR. J. LeBlanc: Crafting a Compiler, Benjamin/Cummings] 988.

To probe further

JohnC. Reynolds: Theories of Programming Languages, CambridgeUniversity Press1998,ISBN 0-521-
59414-6.

Grading

You are expectedto attendclassregularly, readthe assignedeadingbeforeclass,and participatein class
discussionThegradewill bedeterminedasfollows:

Homeworks10%
Programmingproject60% (developedandgradedn stages)
Exams30% (10% midtermexam, 20%final)



CS454/554CompilerConstructionfall 2001 4

Homework and programming assignment hand-in policy

Homework assignmentaredueon the dateassignedno extensionswill be granted,andno creditwill be
givenfor late homevork. Hard copy solutionsmustbe handedn eitherin class,or during office hourson
theduedate.Late programmingprojectsubmissionsvill be penalized3n3%, wheren is thenumberof days
late.

Programming assignments

Thetextual layoutof the programmustbelogically soundandaestheticallypleasing.Thenamesusedmust
bedescriptve. Codecommentsandadditionaldocumentatiomustaccompan programsandmustprovide
informal agumentatiorthatthe programsatisfieghe specification.

Cooperation and cheating

Feelfreeto discuss homeavorksandthe projectwith classmateghe TA, andtheinstructor However, do not
look at or copy another student’s solution to a homework or project. If a problemappeargoo difficult, or
you lack thebackgroundo solve it, you areexpectedto talk to the instructorpromptly Onceyou have the
backgrounchecessaryo solve a problem,you mustprovide your own solution. Exchanginghomevork or
projectsolutionsis cheatingandwill bereportedo the Universityadministrationstudentsnvolvedwill not
be permittedto continuein theclass.

L ecture Plan

e Weeksl and2: CourseOrganization;Translationandinterpretation(Chapterl)
e Weeks2 and3: SyntaxAnalysis- ScanningandParsing(Chapter2)

¢ Weeks4 and5: Names Scope andBinding (Chapter3)

e Week6: SemanticAnalysis- Atttribute GrammargChapter)

e Week?7: ArchitectureReview (Chapterb)

e Weeks8 and9: DataTypes(Chapter7)

e Weeksl0and11: ControlFlow (Chapter6)

e Weeksl2and13: SubroutinegChapter7)

e Weeksl4and15: CodeGeneratio{Chapter)



