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Ab stracg

Canpiler PrinciPle course s the P ica] represen tatjve which Perfect]ly canp nes the Hheory and Practice anong the courses of

campuermajors But the contents of he teach ng and experimentaton of canpilerprinciple are stale a]] apng The new jdea hat« Jan

guage s an effectjive way © 0jve Proh lams s intoduced n© he canp jlerprinciPle teaching the deveppment of experinen ] curric
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1 Preface

Programm ng [ anguages Play an inportnt mole i
campu ermajor§ Many research resulss m the areas
such as ofware engineering artificial htelﬁgmcg da
ahase and distributed camputing etc usually are con
verted nto same Pecificmechanisn of a language The
courses such as« Prcgramming” « CanpilerPrnciple
and « Pro€ranmim ing [ .anguage Fundanentaly have pheen
set up respectivel}’ accordmng 10 the perPective of the
user the ’mplemente’r and the designer of a Progran_
ming language

Campiler PrinciPle course s mainly apout the
technopgies related 0 the mPlanentaaton of langua
ges (C1991 ( CanbuthgCurriculajggy) designed by
AQVl IEEE-CS has proposed hat a qualified graduates
majored at Canputer Science should 8rasPyp mportant
concepts ncludng « conception and {oma] mod.
etl!  On e other hand  fan the deveopment of
sofware autan ation and the present situatiop it 1s easp
IV to hbe seen that He mportant conceptpn has heen
covered and enhbadied n canpiler PrinciPle course

Canpiler princP e course § the P cal represent
ative which Perfect]y canpmnes the theory and Practgce
anong the courses of canputermajor§ The 8ood resu|ts
of the foma] theory syould be emphasized and the ap-
Pleaton of these 80od resujts © sofware development
shou H be Pajd more atention t0 m the canpPiler Princ i
Ple course Themodels and the algoritin s of canpi[ing
app lied to software amhitectn’e data structure design

. 2007—10— 28
(06300527);
(1974 ) s .

Email

lbmrry of experinenta] jtans and experinenta] sofware equibmentare aJso discusse(q
experin ent d esign

Artick I) 05296579 (2007) 2-0101-04

of auxjliary fon} and varant syntax and san antjc anal
ySi§ have peen stereotype] The contents of canpiler
pPrincPle teachin€ and its experinents are very staje
fram te perPective of he students Especially the
unstruuc tured prograrm ng techno pgY adopted mn the al
goritims of the Campiler princple texthooks make
students who leam ()bject()riented Progranm ing fran
the b@innin’g fee] very stran€e Based on the ahove a
nalysis and accordmng 10 the teachng experijence n re.
cent Year§ a new teachmg€ gdea intloduced and
san e new app licahle expermentatpn strategies have
been desBned n this Paper

2 New Idea of Campiler Principfe
Teach ing

21 The EXistihg€ P roh km

Atpresent mplaenting technopgies of the high
leve] prog€ranming pnguage are emphasizd bY the
main stom canpiler princiPe tex1b00k§
class one written by A Aho et¢?  Campiler princi
Ple texthooks i danestic afnost adoPt ks eachmg 1
dea Accodng © this idea fran campiler principle
course students cou ] grasp tewhole process of trans.
lating€ a source pro€ram written M high leve] Progran.
ming knguage nto machmne language (On the one
hand they could understand the lexjcal analyss tech
niCJue§ its formal Janguage and autanaton theory fun
danenwal]s They could grasp top- dovn and hottan up
syntax analys'pmethod’s such as ], ( K)’ IR ( K)’
and (perator Precedence analysis technijques They

uch as the
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cou]d leam the basc gea of sam antic ana1YSi§ the de
sgn and mPlamentaton of syntax directed definition
and translation scheme (On the other han(j ey coul
know same hasic canp {Jing€ technidues ahout runtine
memoty allocation and managen en’t ntemedgate code
genelatiop de optinjzation and taiget code Lenera
tion etc

Bu’t there are sane Opstacles 0 canPifer Princy
Ple aching brought by the ahove guidelne which on
lV emphasizes the inPlenenting technopges For ex
arane many teachers and students thought canpjler
PrinciPle course as tachmng students how 10 desgn and
inplenent a canpifr The resarch and development
of canpPiler have bheen professionalized in the ofware
industty The mapn canpifr products n the world are
monaPolized by severa] cooratpns aproad [Damestic
sofware corporations [ag8ng @ systan <SOftware area
seldan have the opportunity © develop a prannew
campiler or 10 rehuijld an exjsted canpifr All of this
make student have no jterest and no motjvatpn to
leam it Ttis even had that sme people in the colleges
think canpiler princiPle is useless
2 2 language s AnE ffectveW ay t0 Sofe P roh

kms

Acwally althoug@h the mapn pont of canpiler
principle is about mplementng technojogies of high
leve] programm ng languages these technojogies also
can he applied © other [anBuages Thereforse canpi
lin€ is a processng technque of 1anguage§ notonly of
hi&h leve| pr€ramm ng [anguages [ anguage is wel]
recogn zed as an nportant and effective way © sope
poblens in canputer scence and echnology Besides
high leve] Pro@rmm ing Janguages here aremany Oth.
er languages used 1 canputer Ofware area

The canmon soution hY use of Janguage has many
classic examples such as tpPesettng languageS( eg
LaTe>7< Postscrip} PDE RI‘F%
tng and query 1anguage( SQL)’ label language( HL
MI; XML)’ user defned language etc [n recent
years it 1s easjly to he seen that pnguage is an effec
tive way 10 so[ve Prohlams fram the development Of soft
ware techno|gjes For e><anp1§ W eh service tech
nidue wh ch PhRYs an inportant role n enterrise app|
cat'pn§ justuse Janguages 10 define the service canpa
sition( e g BPEI) an(d service query( Xpath). The
comon |anguages n canputer software area are Classi
fied n Fig 1, Furhernor§ the Processing of progran_
ming Janguages i not on]y |inited © campiling butal
SO t0 exPlore autmatc ﬁ’pesgt static analysis and
structred edit etc

datapase manipula

compiling funcions lexcial
g

analysis, syntax analysis---
Programming languages
other funcions automatic

typestting static llll{ll)‘hlﬁ“'
Pre-defined languages : K -
Webpage searching on HTML
JDBC driver based on SQL
Other languages o X .
Java GUI widget for RIF

Typeseting for PostScript/ PDF/ Latex

Retrieval/matching languages based on regular
expression
User defined languages for report forms
User defined languages{ . .
Game scenario definition laguage

Music descriptiong languages

F8 1 The classificaton of canmon Jangiages processng

n canputer sofwar area

23 New ideas effect on CanpPier Prhcplk
teachmng

[an8uage is an effective way to solve prob]em§
this idea s notbrand,nevy but is sel[dam empPhasized i
the canpiler princPk teachng Frm the teaching
pPractce of recent YGar§ it 18 found that« Janguage ;s
an effective way t0 sOJve Prohlan® s inpPenetrate i
campiler Princ Ple eaching which can explore the per
spectijve of students 10 research and deve 10{3 thus pro
mot thejr interest and motvation © sudy

Fran fe perspective of« PiPe/ filter sofwvare ar
chitecture which canmonly adopted by ccmpile’r the
front end technijques have hroader app ication than the
back endl®)  For exampLe lexica] anaysis and synfax
analysis which are hepng 0 flront end havemany app|i
cat‘pn§ but code dPtinjzaton and wiget code genera
ton which are pelong€ to back end have few applica
tons The applications of every canpPilng process pres.
ent the shape of shmunken tumpet as shown n Fig€ o

———ceaa.

LAT: Lexical Analysis Technique; SAT: Syntax Analysis Technique;
SDT: Syntax Directed Translation technique; COT: Code Optimization Technique;
T'CG: Target Code Generation technique

Figy The applications of canp i|ing process

Based on the new idea of teaching the empPhas;s
of canpiler PrinciPle should be Put on He front end
technques such as lexjcal ana b’si’s syntax analyss and
syntax direced translaton etc  the hback end technidues
such as intemediate code ge’nemtior’l cqd e optin jzation
and target code generation should be sinplifieq Fur
mermorse the correPonding experinents should an-
Phasize the keme] role of 1anguage,s that i’s how to
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solve same Practica] Proplans by use of hnguages s
detem ned ﬁrstl}' and then how to process the Jan.
guage pY use of the techndues leammng fran canpiler

principle s consgered aswe]]

3 Design of Canpikr Principle Ex
perim ents

Experinenta] taching€ pRYs an inportant role n the
cultivation of high-qualiy II' Pofesspnals W ith the
guideline of canpiler PrinciPle teaching has heen jnno
Vated many students states that their interest to learn
ng campiler princp ke s far heYond the expecttion
Fran H s course they rea|y and truly undersovod how
10 apply te canpikr PrinciPle and technidues o the
varjous areas such as enterprise anputing nteractiye
gam§ and deveppment of softvare ©oJs et Experi
mentation repm should correspond with theory teach
ng reforr’l bot of then can he pramoted with each
other As for exper'rnentati(l} the {ollowmng methods
are adopted
31 JaYout Basic ExPerinents and hte8rated
Expernn ents Reasonahly

In the new experinentation schane canpiler
pPrincPle exPerments are classified nto wo pargs one
18 the basic exPerin ents which can use canp {|ing tech.
nques direcﬂy and the oter s the inte8rated ones
which shoud canbine canpiling techniques and same
related techniues kamed fran other courses such as
software engineering dambasg: and paralke] and dis
tributed canputing etc

The basic experinents can he carrjed out through
« experinent on campiler Principle» which
shou H be conducted with e theory course at the same
nine( The Periads of te basic experinents are ahout
25% of he o] theory cours§_ The basic experinents
that can strengthen stdents t0 understand the canpiler
principl’e method§ techniques and ‘[OOLS are elaho
rely enbodied by a Jarge and ntegrated experinent
which covers a]] the mportant knowledge of e theoy
course nclud ng€ granmar and BNE lexjca] ana]ya’%
syntax anab’si’s and Yntax directed uanslatiogl and
automatc canpiling too[s

In order t© mprove the qua;y of the basic expery
ments the desig€n of the basic experinents takes many
aspects jnto accoun’t such as the 'ntegratior’l applica
bili‘f}’ research and exploration etc Al of the basic
experinent is to request students 10 finish a genera| pro.
pctwhich covers the inportan t knowledge of the theowy
ocourse The experinent project is divided nos sup
projec‘gs and each of tham are furher refined to severa]

experinent steps

course
2

The mtegrated exPerinents anpPhasijze partijcularly
on lajgg synthesized applicabLe innovativg and e
ven cross disciPlmary exper'rnent,s could be canhined
with the other course exper'ment,s which are carried
out after fnishing the theory course The purpose of
these experinents S 10 tramn students how 10 Propose
question,s analyze and solve prob]en’s which couf
cultivate the ability of abPlication —collahoraton — ex
Ploration and nnovatpn

The mte8rated exPerinents usua]y nvolve severa]
and the exPerinent pPopcs are desig€ned
based on same research and deve Jop background such
as engmne {or report {Onn’s sinplework fow eng in’e n-
Plenentatpon of DBC drive’r and Zame engine hased
on scenaro pnguages et
3.2 Buid up Library o fExperinent fems and Ex

pPermenta] Sofware Equ pment

To satisfy the diffrent cultivating need expery
ment projects and experinent jtams are separated So
fa,r tiere is one pmject for the basi experinent of

courses
s

campPiler princp course which has wo Variab16§
that s« hng8uage® angd« processing’,

Under H circumstanc«; a series of experinent
tans are developed bY means of supstituthg€ the wo
variahles For exempLe as for« Janguage® variahle s
concemed either the simplified structured Prog€ran_
ming languages such as TN\’/ SE Wrep PL/Q O-
berong ec or the object oriented Janguages such as
Decaf MiniJava COOL. SOOL etc  can be chosen ju
the experinents As Ppr« processn® s ooncemed
fomatting a source prcgran} reverse engmneerng etc
can he taken i account There are severa] experinent
ems having heen successfully conducted m canpiler
principle course ncludng€ autanatic typesettng too]
for pogranming Janguage SP  autmatic tpesetting
to0] for progranm ng pnguage W ren measuranent of
program camplexity etc The lbrary of experinen®] i
tans and experinenta] softvare equiment can he huilt
up hased the ahove experinent jtan s

4 (Conclusons

Canpiler princPle is a typica] course wh ch Per.
fecty campines the theory and practic’e which both fa
cuseson e Heory foundatiogl and @nPhasges the ap
Plication t0 oftvare develop PBased on the accumula
ted teaching experience  the new jdea that« language is
an effective way t0 sojve prohlams s adopted during
the course of teaching canpiler princpl&a which cou
notonly mterest student 0 study this course bette’r but
also make for the design of the experinents A]l] of
these strategies can help students © understand the ap
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Plcaton of canpilhg technidues t0 sofware develor’)
and nprove students ahility 10 solve Proplems by use [ 2]
of canp {ing tchnidues in pPractice
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