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Abstract:Compilerprinciplecourseisthetypicalrepresentativewhichperfectlycombinesthetheoryandpracticeamongthecoursesof

computermajors.Butthecontentsoftheteachingandexperimentationofcompilerprinciplearestaleallalong.Thenewideathat“lan-

guageisaneffectivewaytosolveproblems” isintroducedintothecompilerprincipleteaching, thedevelopmentofexperimentalcurric-

ulumsystem, libraryofexperimentalitems, andexperimentalsoftwareequipmentarealsodiscussed.
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1　Preface

ProgrammingLanguagesplayanimportantrolein
computermajors.Manyresearchresultsintheareas
suchassoftwareengineering, artificialintelligence, da-
tabaseanddistributedcomputingetc, usuallyarecon-
vertedintosomespecificmechanismofalanguage.The
coursessuchas“Programming”, “CompilerPrinciple”
and“ProgrammingLanguageFundamentals” havebeen
setuprespectively, accordingtotheperspectiveofthe
user, theimplementer, andthedesignerofaprogram-
minglanguage.

Compilerprinciplecourseismainlyaboutthe
technologiesrelatedtotheimplementationoflangua-
ges.CC1991 (ComputingCurricula1991) designedby
ACM/IEEE-CShasproposedthataqualifiedgraduates
majoredatComputerScienceshouldgrasp12important
concepts, including “ conceptionandformalmod-
el”

[ 1]
.Ontheotherhand, fromthedevelopmentof

softwareautomationandthepresentsituation, itiseasi-
lytobeseenthattheimportantconceptionhasbeen
coveredandembodiedincompilerprinciplecourse.

Compilerprinciplecourseisthetypicalrepresent-
ativewhichperfectlycombinesthetheoryandpractice
amongthecoursesofcomputermajors.Thegoodresults
oftheformaltheoryshouldbeemphasized, andtheap-
plicationofthesegoodresultstosoftwaredevelopment
shouldbepaidmoreattentiontointhecompilerprinci-
plecourse.Themodelsandthealgorithmsofcompiling
appliedtosoftwarearchitecture, datastructuredesign

ofauxiliaryform, andvariantsyntaxandsemanticanal-
ysis, havebeenstereotyped.Thecontentsofcompiler
principleteachinganditsexperimentsareverystale
fromtheperspectiveofthestudents.Especially, the
unstructuredprogrammingtechnologyadoptedintheal-
gorithmsoftheCompilerprincipletextbooksmake
studentswholearnObject-OrientedProgrammingfrom
thebeginning, feelverystrange.Basedontheabovea-
nalysisandaccordingtotheteachingexperienceinre-
centyears, anewteachingideaisintroduced, and
somenew, applicableexperimentationstrategieshave
beendesignedinthispaper.

2　NewIdeaofCompilerPrinciple
Teaching

2.1　TheExistingProblem
Atpresent, implementingtechnologiesofthehigh

levelprogramminglanguageareemphasizedbythe
mainstormcompilerprincipletextbooks, suchasthe
classiconewrittenbyA.Ahoetc

[ 2]
.Compilerprinci-

pletextbooksindomesticalmostadoptthisteachingi-
dea.Accordingtothisidea, fromcompilerprinciple
course, studentscouldgraspthewholeprocessoftrans-
latingasourceprogramwritteninhighlevelprogram-
minglanguageintomachinelanguage.Ontheone
hand, theycouldunderstandthelexicalanalysistech-
niques, itsformallanguageandautomatontheoryfun-
damentals.Theycouldgrasptop-downandbottom-up
syntaxanalysismethods, suchasLL (K), LR (K) ,
andOperatorPrecedenceanalysistechniques.They
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couldlearnthebasicideaofsemanticanalysis, thede-
signandimplementationofsyntax-directeddefinition
andtranslationscheme.Ontheotherhand, theycould
knowsomebasiccompilingtechniquesaboutruntime
memoryallocationandmanagement, intermediatecode
generation, codeoptimizationandtargetcodegenera-
tionetc.

But, therearesomeobstaclestocompilerprinci-
pleteaching, broughtbytheaboveguidelinewhichon-
lyemphasizestheimplementingtechnologies.Forex-
ample, manyteachersandstudentsthoughtcompiler
principlecourseasteachingstudentshowtodesignand
implementacompiler.Theresearchanddevelopment
ofcompilerhavebeenprofessionalizedinthesoftware
industry.Themaincompilerproductsintheworldare
monopolizedbyseveralcorporationsabroad.Domestic
softwarecorporationslagginginsystem softwarearea
seldomhavetheopportunitytodevelopabran-new
compilerortorebuildanexistedcompiler.Allofthis
makestudenthavenointerestandnomotivationto
learnit.Itisevenbadthatsomepeopleinthecolleges
thinkcompilerprincipleisuseless.
2.2　LanguageisAnEffectiveWaytoSolveProb-

lems
Actually, althoughthemainpointofcompiler

principleisaboutimplementingtechnologiesofhigh
levelprogramminglanguages, thesetechnologiesalso
canbeappliedtootherlanguages.Therefore, compi-
lingisaprocessingtechniqueoflanguages, notonlyof
highlevelprogramminglanguages.Languageiswell
recognizedasanimportantandeffectivewaytosolve
problemsincomputerscienceandtechnology.Besides
highlevelprogramminglanguages, therearemanyoth-
erlanguagesusedincomputersoftwarearea.

Thecommonsolutionbyuseoflanguagehasmany
classicexamples, suchastypesettinglanguages(eg,
LaTex, Postscript, PDF, RTF) , databasemanipula-
tingandquerylanguage(SQL) , labellanguage(HT-
ML, XML) , userdefinedlanguageetc.Inrecent
years, itiseasilytobeseenthatlanguageisaneffec-
tivewaytosolveproblemsfromthedevelopmentofsoft-
waretechnologies.Forexample, Webservicetech-
niquewhichplaysanimportantroleinenterpriseappli-
cations, justuselanguagestodefinetheservicecompo-
sition(e.g.BPEL) andservicequery(Xpath).The
commonlanguagesincomputersoftwareareaareclassi-
fiedinFig.1.Furthermore, theprocessingofprogram-
minglanguagesisnotonlylimitedtocompiling, butal-
sotoexploreautomatictypeset, staticanalysisand
structurededitetc.

Fig.1　Theclassificationofcommonlanguagesprocessing
incomputersoftwarearea

2.3　 New idea'seffectonCompilerPrinciple
teaching

Languageisaneffectivewaytosolveproblems,
thisideaisnotbrand-new, butisseldomemphasizedin
thecompilerprincipleteaching.From theteaching
practiceofrecentyears, itisfoundthat“languageis
aneffectivewaytosolveproblems” isimpenetratein
compilerprincipleteaching, whichcanexploretheper-
spectiveofstudentstoresearchanddevelop, thuspro-
motetheirinterestandmotivationtostudy.

Fromtheperspectiveof“pipe/filter” softwarear-
chitecturewhichcommonlyadoptedbycompiler, the
frontendtechniqueshavebroaderapplicationthanthe
backend

[ 3]
.Forexample, lexicalanalysisandsyntax

analysiswhicharebelongtofrontendhavemanyappli-
cations, butcodeoptimizationandtargetcodegenera-
tionwhicharebelongtobackendhavefewapplica-
tions.Theapplicationsofeverycompilingprocesspres-
enttheshapeofshrunkentrumpetasshowninFig.2.

Fig.2　Theapplicationsofcompilingprocess

Basedonthenewideaofteaching, theemphasis
ofcompilerprincipleshouldbeputonthefrontend

techniquessuchaslexicalanalysis, syntaxanalysisand
syntaxdirectedtranslationetc, thebackendtechniques
suchasintermediatecodegeneration, codeoptimization
andtargetcodegenerationshouldbesimplified.Fur-
thermore, thecorrespondingexperimentsshouldem-

phasizethekernelroleoflanguages, thatis, howto
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solvesomepracticalproblemsbyuseoflanguagesis
determinedfirstly, andthenhowtoprocessthelan-
guagebyuseofthetechniqueslearningfromcompiler

principleisconsideredaswell.

3　DesignofCompilerPrincipleEx-
periments

Experimentalteachingplaysanimportantroleinthe
cultivationofhigh-qualityITprofessionals.Withthe
guidelineofcompilerprincipleteachinghasbeeninno-
vated, manystudentsstatesthattheirinteresttolearn-
ingcompilerprincipleisfarbeyondtheexpectation.
Fromthiscourse, theyreallyandtrulyunderstoodhow
toapplythecompilerprincipleandtechniquestothe
variousareassuchasenterprisecomputing, interactive

game, anddevelopmentofsoftwaretoolsetc.Experi-
mentationreformshouldcorrespondwiththeoryteach-
ingreform, bothofthemcanbepromotedwitheach
other.Asforexperimentation, thefollowingmethods
areadopted.
3.1　 LayoutBasicExperimentsandIntegrated

ExperimentsReasonably
Inthenew experimentationscheme, compiler

principleexperimentsareclassifiedintotwoparts, one
isthebasicexperimentswhichcanusecompilingtech-
niquesdirectly, andtheotheristheintegratedones
whichshouldcombinecompilingtechniquesandsome
relatedtechniqueslearnedfromothercoursessuchas
softwareengineering, database, andparallelanddis-
tributedcomputingetc.

Thebasicexperimentscanbecarriedoutthrough
“experimentoncompilerprinciple” course, which

shouldbeconductedwiththetheorycourseatthesame
time(Theperiodsofthebasicexperimentsareabout
25% ofthetotaltheorycourse).Thebasicexperiments
thatcanstrengthenstudentstounderstandthecompiler
principle, methods, techniquesandtools, areelabo-
ratelyembodiedbyalargeandintegratedexperiment,
whichcoversalltheimportantknowledgeofthetheory
course, includinggrammarandBNF, lexicalanalysis,
syntaxanalysis, andsyntaxdirectedtranslation, and

automaticcompilingtools.
Inordertoimprovethequalityofthebasicexperi-

ments, thedesignofthebasicexperimentstakesmany
aspectsintoaccount, suchastheintegration, applica-
bility, researchandexplorationetc.Allofthebasic
experimentistorequeststudentstofinishageneralpro-
jectwhichcoverstheimportantknowledgeofthetheory
course.Theexperimentprojectisdividedinto5 sub
projects, andeachofthemarefurtherrefinedtoseveral

experimentsteps.

Theintegratedexperimentsemphasizeparticularly
onlarge, synthesized, applicable, innovative, ande-
vencross-disciplinaryexperiments, couldbecombined

withtheothercourseexperiments, whicharecarried
outafterfinishingthetheorycourse.Thepurposeof
theseexperimentsistotrainstudentshowtopropose
questions, analyzeandsolveproblems, whichcould
cultivatetheabilityofapplication, collaboration, ex-
plorationandinnovation.

Theintegratedexperimentsusuallyinvolveseveral
courses, andtheexperimentprojectsaredesigned
basedonsomeresearchanddevelopbackground, such

asengineforreportforms, simpleworkflowengine, im-
plementationofJDBCdriver, andgameenginebased
onscenariolanguagesetc.
3.2　BuildupLibraryofExperimentItemsandEx-

perimentalSoftwareEquipment
Tosatisfythedifferentcultivatingneed, experi-

mentprojectsandexperimentitemsareseparated.So
far, thereisoneprojectforthebasicexperimentof
compilerprinciplecourse, whichhastwovariables,

thatis“languages” and“processing”.
Underthiscircumstance, aseriesofexperimenti-

temsaredevelopedbymeansofsubstitutingthetwo
variables.Forexample, asfor“languages” variableis
concerned, eitherthesimplifiedstructuredprogram-
minglanguagessuchasTINY, SP, Wren, PL/0, O-
beron-0 etc., ortheobjectorientedlanguagessuchas
Decaf, MiniJava, COOL, SOOLetc.canbechosenin
theexperiments.Asfor“processing” isconcerned,

formattingasourceprogram, reverseengineeringetc.
canbetakeninaccount.Thereareseveralexperiment
itemshavingbeensuccessfullyconductedincompiler
principlecourse, includingautomatictypesettingtool
forprogramminglanguageSP, automatictypesetting
toolforprogramminglanguageWren, measurementof
programcomplexityetc.Thelibraryofexperimentali-
temsandexperimentalsoftwareequipmentcanbebuilt
upbasedtheaboveexperimentitems.

4　Conclusions

Compilerprincipleisatypicalcoursewhichper-

fectlycombinesthetheoryandpractice, whichbothfo-
cusesonthetheoryfoundation, andemphasizestheap-
plicationtosoftwaredevelop.Basedontheaccumula-
tedteachingexperience, thenewideathat“languageis
aneffectivewaytosolveproblems” isadoptedduring
thecourseofteachingcompilerprinciple, whichcould
notonlyintereststudenttostudythiscoursebetter, but
alsomakeforthedesignoftheexperiments.Allof

thesestrategiescanhelpstudentstounderstandtheap-

103



中山大学学报 (自然科学版 ) 第 46卷　

plicationofcompilingtechniquestosoftwaredevelop,
andimprovestudents' abilitytosolveproblemsbyuse
ofcompilingtechniquesinpractice.
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编译原理教学改革实践初探

舒忠梅, 李文军, 周晓聪
(中山大学软件学院, 广东 广州 510275)

摘　要:编译原理是计算机科学与技术专业众多专业课程中理论与实践相结合的典范, 但长期以来该课程的教学与实验

内容陈旧, 难以跟上软件技术迅速发展的步伐。根据作者近年的教学实践经验, 提出在该课程的教学活动中应贯穿一种新

的指导思想, 即强调 “语言也是求解问题的一种有效途径” 。阐述了这一教学改革的新思路, 并以此为基础重新设计了该

课程的实验环节。
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