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Abstrac:t Software ndustty oriented eucation faces more challenges than traditiona] research and disci line oriented educatian To
meet these (haumge; the[Leaming by Doing teaching pattem pPlays an mportant oje in the software industry oriented educatin Prac
tice and experience n the teaching ofMaster of Software Engineering(MSE) sudents mn the Sofivare Schoo] of Sun Yat sen Jnjversity
are presented n the paper Fram our viewpoint of MS< educatia} the success cames fim a 8ood trade off heween [ eam ng by Dong
lecures and theortical lecures Fur[hcmorg feedbadk and canmunicaton are critica] and requisite fr the successfu] aPplicatin of
[eam pg by Doig teaching patem
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n this paper the Practice and experijence of the
teaching of MSE students in e Sofware Schoo] of Sun

Established inppp] as one of ke first3s demon Yat sen Unjversjty are presente] ‘The rest of e paper
strative sofware schools approved by e Nationa] M i is oi8an zed as follows Sectiony d scusses the challen
stry of Educatpn e Sofware Schoo] of Sun Yat sen  &es and opporwunities for sofware pdusty oriented edu
University has e,ducaned more than | g Master of catpn Sectiony and 4 introduce the MSE teaching
Sofware Engineering( MSE)  students  ncluding about Practice in the Sofware Schoo] of Sun'yatsen{Unjversi
300 Part tine MSE students  After gmduaﬁOl;l tese ¥ and Present the exPerienceswe have farned [ nally
students have a strong recor] of at@ining enppyment Section 5 concludes the Paper and outlnes djrections
and incane levelswe]] ahove average Inp((q a tean for future work
OfMSE students fran the Sofware Schoo] of Sun Yat o Challenges and () pPportunities for

sen Unjversity won the 0P winer of the onpg « BM oftware Tndustry rente W
Cup»  of Chmese Higher Education )A APPlication S f I d () E d Ed

1 Introducton

Contest In this half Year [ong contest conceming the caton

new Iheor’y technology and tools for Servyge()riented Sofware ndusty orjented education faces more
Alchitecture( EDA) app]ication§ they defeated apout challenges than trad itiona] research and disciPline orp
400 canpetjtors ncluding teams of undergraduatse ented educatpn Since there are only five Years of ex
pos®€raduat and even Ph [ cand date students fran Perijences of danonstrative Oftware schoo| i Chinfl
both Canputer Science and Sofware Engneering the research, of teachmng {for app]icat'pp engneering

The success and achijevanents of the students are andmultiorientations s stj]] inmaure These challen
the natura] evolution of new education pattems app|lied ges came {ran student’s mnstructors and uors and the
n he Sofware Schogl a sofware mdustry orented ed. softvare industry But he challenges are a[so accanpa
ucation that educates sudents for application — engi nied with many opportunjties
neering and multy orentations Tomeet the new chal 2 1 Chalenges fiom Student
Enges of sofware mndustty oriented educatiog the As a young disc jp]'n; the recmuped students of
leaming hyY Doing taching pattern advocated hy Roger sofware schoo] are not quijte aswe]] as students majo.
C Schank ? Pplays an portantwle in the education ring computer science and engineering  hoth at the un
pPractice pn the Sofware Schoo] of Sun Yat sen{nversy dergraduate leve] and the pmtgraduate( MSE) leve]

v For MSE student’s they came fram ( ifferent un.
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der€raduate packg€roung More 1han35% MSE students
n the Software Schoo] of Sun Yat sen Jnversity ma.
pred in a hbachelor degree out of canputer science and
engineerng disciPline Many of then Jack ofa systan-
atic and supstantja] ranng as a canputer scientst or a
softvare engineer

But usual|ly thes students are more di]i€ent and
assijJuous due to the poor disciPline hack8rounds and
aspjration {for expectative career |jves ‘The varpus dis
ciPline pack8munds ajso make it easy t0 he educated
for mu]tiorjentatjons  For exzmpl’e the toP winner
team p the SDA APPlicatpn Contest consists of five
sludent’s three of then have stong8 hack8rounds of
canpu €r sc ence and engineering while the other wo
of hem cames fram E Jectrica] Eng ineerng and M anage.
mentEngineering hackgroung
2 2 Chalenges fiom Instuctors and Tutors

The teachers of Software Schoo] cane fran hoth
acadam © and sofwvare ndustry hackg€round This will
lead he advantage over traditiona] academic education
of canputer science and engmneering Put a teacher
with an acadamic pack8mound is usually acquaintance
with trad itiona] research oriented teaching He s goad
at the trammng for acadanic research and theoretjcal
foundations Buthemay pe strange t0 engipeering and
app Jication educaton dJue 0 the khck of practica] engi
neerjng experijence

On the other hand an nstructor or tutor with a
softvare jndustty hackg8round i accanpPlished in engi
neering and applcations Butsametmes hemay not he
equ Pped Wit sufficient teaching skills and systanatic
knowledge bady

Much effort should be put into the canmun;cation
and intercourse heween the mstuctors and w1 OrS fran
different backglound SO as to make these wo canple.
menta] teaching resources henefit fran each other
2 3 Chalknges from Sofware ndusty

The sofware industty © an ndustty wih flexible
and volatile theories mehodoles technojges and
t0]s Students are required © master the up to date
software 0OJ]s and develobment envijorments t0 sOye
rea] world Pooplens Meanwhﬂ? theyY have © accumw
hte theoretjca] foundations to have a canpPrehen sjve urn.
dersand ng of the ﬂleorie,s principles and Pattems pe
hind those t00]s and development envjrorments

Furthennor’e mu]tLorientations grajuated students
majorng in softvare engpeerng along with d ifferent
backglound§ such as enterpr'ﬁemanagemerg financja]
managemen’t electrica] engneering and applied m athe
matic§ etg’ have a g0od reputation in the human re
source marget

Software ndusty orented education has t0 keep

the bakhnce heween theoretica] foundations and engi
neering applications This 18 one of the major differ
ences heween software schoo| and career or vocatpna]

educatpn
3 Practice n the Software Schoo] of
Sun Yat sen Un versity

The Softvare Schoo] of Sun Yat sen Unjversity
ains 10 educate hi€h leve] ofware engmeering human
resources for the socja] and econamic deve ppment of
the Pan_Pear| R iverDelta region
31 Motyatpn

To educate MSE sudents for app fication — engi
neering andmu]ti_orimmtpn§ each studentof the Soft
ware Schoo] of Sun Yat sen Unjversjty wi]] cujtivae 3
accanp ﬁs}mengs 4 levels andg ab ilities

(1) The three accanp|shments are Innovatiog
Colpboraton( Team Playey and Professiona] Dedica
ton These accanp lisgn ents are consgered as the has
iCc elements {or a successfu] Ofware engneerng profs
spna ]

(2) The Four [ evels indicate varpus knowledge
and skillsmastered by MSE students  including Senjor
Programmer  Systan Anaser andDesigne,r T Poject
Manager and IT Entemprise St ey Decispn Maker

(3) The SixAbilities cover the ahility © Problan
analysis and so]v'ng te abiliy t© canmunication and
co]laborat'pp the ahility 0 inijtiative know led8e ac.
quilemen,t the ability to effective projectmanagemeqr
the ability 10 Practica] engneering and the ability ©
international campetiton
3 2 Currcuim DesEn

There are wo Years of education {or full tine MSE
students In the first Yea’r students concentrate on
tensjve course study In e second yea’r they dedicate
to Practice m he sofware jndusty and writjin€ master
thesis The education pr part tine MSE  students wi]]
last for three Years

The reduired supjects for MSE students cover the
fundamenta] engmeering and management heorie§
technopgies and skills includng Theoretica] Founda.
tons of Programs ObjectOriented TechnolgY and
Method  Sysem Analysis and Design  Distributed
Ccmputing Software An:hitecturge and Softwvare Pro
jec M anagement

Students are ajso requjired © studyY same of the PpL
lovng electve subject:s (VMM in Practic§ Modem
Newoik Proocols and Progrzrnming Advanced Can_
munjcaton Technopg}’ Data W arehouse and Data
Mimning Jnpmation Security Embedded Systms and
App]ication§ Camputer Anjnation and (yane Progran._
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ming Informatpn Engneerng Supervision
tires on nnovatjve Softvare Technologies

Differed fran traditpna] lecture and st based
teaching most of he MSE oourses noomporate the
[eaming by Domng teaching patem But to0 halance the
theoretca] foundations and Practca] engneering appli
catpns a good trdeoff must pbe done Ppr (ifferent
ooursé§ The {ollov ng sectons Present wo typica]
courses 1 the practice of MSE taching in the Sofware
Schoo] of Sun Yat sen Unversity
3.3 ObjectOrented Techno pgy and Me thod

Obgctorienation is the Predan pant technology
and metodology for contanporary sofware develop
ment Based on the Java platfon} the course Object
Oriented Technology and Method intioduces the funda
menta] concePts and different aspects of the 1heory
methodolgy  technojgY and 10]s of object oriented
deve ppment

The course § divided nto three Parts The first
part ntrodjuces hasc concepts of object_oriemed pro
granm ng and desigl} ncjuding type sYsterr} struc
ured oconto] stuctures Ohjects and classes encapsi.
htion and mfomatpn ’h'd 'ng data abstractiog inherit
ance Po ¥ orPh 1sm ( ncuding over]oading generjcs
and runtine poly'morphism), finer class and packag’e
assertion and exception handling and ohject contain
ers

and ] ec

The second part fpcuses on Practica] application
re Jated subject§ such as mputand ouput streanss Ob-
ectpersistence and (7)/Rmapping Grphical User In
Erface( GU]) and event driven progranming mu ltp
threading with different thread made]s  and neworking
over varjous pm@co1§

W hile sane design patems eaner jn e second
the Decorator patern in [0
the Jteraor Patem jn the collection frame
wotk e Canposijte and Obhserver patterns n AW Ty
Siviﬁg), te thid Part present op pctoriened design
princiPles and desgn pattems in detaj] For fi]l tine
sudaﬂ’s same pnovatjve technojogies are alo appen
ded in the course such as Aspect()riented Progran_
ming( AOB, APPlicatin Frmework or ObjectOri
ented Refactoring

According 10 he [Leaming by Doing paradgr’l
four or five minj Projects are desi€ned steP_pY step 10
facilitate the di€estof kcure knowled€e and t0 Pranote
the practica] apility For exampl’e

(1) A sinpPle pPersona] mcane @x cajcu ption Pro
ectis conducted 0 demonstrat the difference heween
traditona] stuctured Programm ing and opject oriented
pogranming Students wi]l ajso leam the followng
knowledge and skills bY doin_g cod ng oonventionS( n

part( For example
streams

cluding the dJocumenwation style annOEltiOl} proper na
ming of identiﬁer§ ndenton of source oode;% etc ),

daa absttactior} encapsuption and infomation hidin.g
and sinPl business mode|ng based on UMI,

(2) An agenda service progran with character
based coomand [ine user jnterface is used to illustrate
the separation of the Presentatpn tier and the pusiness
Je=ic tie’r te apstraction of opject Classe’s te applica
ton of Single Choie PrincP e 10 achieve representation
independence using popmohism  the dePlo¥ment of
the Abstract Facoy pattem tomanage future Change§
and he usage of exception mechanign 10 hand e excep-
tona] cond itions

(3) An on |ne testing systam hased on an jtem [i
brawy ajng with GUI and Rationa] Database ( RDB)
anpPhass on event driven P ro€ranm ing ohject persist
ence and opject rejation mapping( ()/Rmapp'ng’ the
concept of programming in the Jarge and the 3- ter or
n ter design of sofware arch jfecture

(4) Case study on a rea]lwor]d open source Oh
jectoriented projec’t such as JHoDraw or varjous Su
doku game pre@rams Students are required t0 nect
the docunents and source cades of the Popcts and
then propose Pros and cons of the desi€n and ’ooding
convention of fese projects

(5) Refactoring an opjectoriented progmrn( such
as varjous open source Sudoku game programs) based
on an opjectorented refpcorng apprach or even on
an aspect orented refactoring approach

During the 1abt'm,e ner student canmuncatjon
is encouraged thorough Y in the same Jahoratory (Can-
munication heween the mstructor and sudents wil] be
compensated with the help of the Intemet( websit,e
bleg email and BBS), A discussion Jecture tine will
be arranged {or each plojacyt n wh¢h the mstuuctor
and students wi]] Propose and discuss different sofware
quality factors of severa] tP ca] experin enta] reports

Since this supject is the fundanenta] course for
MSE studentsw jth weak d sciPlire backg8mound of can-
Puter science and mgineering more lcture tine has
been arranged to teach heoretical foundations The ra
to of kb tine and Jecture fme is ahout), 4 Students
must spend a [ot of tine on the Projects after schoo]
3.4 Dstrputed Computng

D stributed canputing Plays an inportant mle
the sofware industty and dan pates the enterprise ap
Plication deveppment The subjectD istributed Canpu
thg n the Sofware Schoo]| of Sun Yat sen Unjversity
covers different Jevels of distributed Ccrnputinzf;y ncu
ding socked hased newotk ing with TCP,UDP and oher
Intemet protoooLs distributed objects with RM1 and
(I)RBA, camponent models with JZEE/EIE) and
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ServiceQriented Architecture ( S)A)  based on W eh
Services and Grid Services

Each leve] of distributed canputing is studied mn a
[eamng by Doing paradigm A fter e instuctor pres.
ent the theoretca] aspect of the technology students
leam the detailed know ledge by conductng aminj Pro.
Ect The mto of kb tine and lecture tme is ahouty,
1. The nstructorwil] sPend one Jah tine 10 discuss the
design and mp mentation of the project in the lahora
o1y and spend another lah-tine t0 Present and discuss
tPica] experinenta] reportsw ity students

(1) For socket based newvoﬂ{'n,g aminj Project
of the construction of anHTTP 1, ( server and the de
sBn and mPlmentatpn of a smple HTTP clent will
help the students Jeam the TCP Protoco] and use it tO
mplanent he HTTP Protoco]l D ifferent thread maodels
are aJso discussed in this projegt ncjudng hread per
reqlleit thread,pencormectiop and thread pooling
An alternation of fe project is 10 shift fran the desig€n
and implanentatpn of a HTTP client and sewer p a
FIP client and serwer

(2) For distributed object,s a sinpPle Pilot Project
oconducted on he Java RM 1 P htform wi]] helP students
accanmodate o the design of fe mterfices of distribuw
td objects and the mPlemen@ation of distributed Ob-
gcts The Pojectmay he an evolution of a project i
the ObjectQriented Technolgy and Method course
put re_developed in a distributed app roach

(3) A furher projectw ]| be done on the QORBA
Platfom © demonstrate fe ndependence of pProg8ran-
ming |anguages hased on the nterfaces of distriputed
objects defined by the OMG Interfice Definjtion [ an
guage( DIy, the design of QoS Policies of Poraple
ObjectAdap 1er( P()A) tomanage opjects on the server
S’dg the applicaton of D¥nanic [nvocation nterface
( DH) 0 send a request dynam jca]ly fran the client
s &

(4) I the fourh pxo'pc’t students are asced 1O
mplanenta specga] type of resource poo]in{Dy 1 € mn
stance poo]ing and evauate the pPerformance of the -
Plemented Poolng€ mechanign ©n an empircal ap
poach From this projec’t students not only leam Low
0 desig€n and imPlement a resource Pooling mecha
nisrr,l but a]so sudy how t0o conduct an empirical] ex
perinent and collectand analyse experinenta] da@a

(5) For leaming d stributed canponent mode s
sudents are asked t0 re_desi€n and mpPlanent the sec.
ond project hased on pEE,/E]JB Platom T this Pro
jac,t students can experijence the difference heween
distributed opjects and canponent modeLs and master
the caxmon services pProvided bY the canponent con
aine_r

(6) Case sudy on an exjsting SOHA solutiop fran
which students can discuss the Proplems and soutions
n EnterPrise APPlication ntegration ( EAI) and e
camm erce, e govemm en t app]icatpqs

Since the condensed kcure tine concentrate on
the theoretjca] aspects and the most inpPortant technojo-
93,’ students have t0 kam relaed details by then-
selves For @<anp1§ the mstructor ony Present the
concept of Quality of Service( de), and the Pripcy
Ples and arch ftectures ofH)zA,, conceming no detajls on
the Programm ng of POA Metw[eamng ( [.eam How
toLean} [4 is an inportince accanpanist of [ eaming
by Doing To pmmote MercLLeaming te mnstuctor

should Pprovide sufficient hints and materiay 1o
studen i
4 Experiences [ earned fran the

Teachng ofM SE Students

In the five Years of teaching of MSE students n
the Softvare Schoo]l of Sun Yatsen Universiry sane
experiences have heen famed f{ran the Practce of
Jeaming he Dojng i sofware mdusty orjented educa
ton
4 1 lectureTine vs [ap Time

Facng the challenges frum the softvare indus&}’
sofwware idustty oriented educatpn should keep the
bakhnce heween Heoretca] foundatpns and engneering
applations This 1S a palance hetween sanething st
ble and sanething volatle Fim our experjences  the
success cames fram a 80od trade off peween Jecture
tine and lab-tine in different suhjects

For exaane as the first supject for MSE
students  ObjectOriented Technopgy and Method s
specially important hut difficult for those students with
out underaduate packgmound of compuer science and
engneerng Thus the lecture tine should be scheduled
more hen the [ah tine considering students weakMe
ta].eaming ability

When the Dstributed Canputing oourse S ar
ranged i the next san ester studen ts have strong {fourn.
dations t0 conductMeta] eamng Tt s Posshk Ppr the
lab-tine © he scheduled much Jonger than the lecture
¢
4 2 PogctDesign

Elaboratey desi€ned Projects are critjca] 0 the ap
Plication of the [ .eaming by Doing teaching patern n.
strucors shou|d Putmore effort nto the desi€n of pPro
jecs than he preparaton of lecture notes

Each stage or step of he Propctmusthe clear and
detailed enough for sudents 10 perfom the Practice If
1t s possbl&e milestones ould be set for the assess
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ment of each stage or step

In the [Leam ng by Dong pattem for sofware n
dustty oriented educatiop domng s much more than
progranming For e phoraed project§ the appmoach of
leammng by Dong may cover the Practice of analysis
and design  esting anpjrica] experjnent Ppoject
managemen,t docunenvati(l} discussion and amuw
meqt pPresentaton and C(mmun‘patiop etc
4 3 Chalknges for hstructors

The lab. tme conducting [ .eaming hY Doing has
more challenges than lecture tine pr nstuctors A fter
the desBn of an elahorated plojacyt the mstrucormust
prepare carefi]ly the pPossp k Prohkms and soju tions a
rising durng the practice

Due o the flexibility and voRtikeness of fe Practy
ca] procedure  the instucor js required 10 he high Pro-
fssiona] and fu]] accamplished
4 4 Feedback nJeampg by Dong

One of the requ site effort for the successfu] aPpli
catpn of Jeaming by Doing is the feedback of each
project W tthout feedback studentsmaym s he crity
ca] know pdg€e when leammng by doing or even he lost
in he practical technopgY dewils

Students syould have e opportunity t0 get the
feedback fram hoth the instrucors and their ¢lassmates
Durng the Practce hour’s studen s have the opportun
¥ 10 get fedback fram he discussion heween students
and nstrucors After e pracﬁcg: sane tp ca] arty
ficts are asked © he Presented m He Jecture tine and
discussed and arfued bY the mstucor and oter
sudents [t i encouraged that tyPical artifacts will be
put into the course website( For examp L3l ) with dis
cussions and arguments hY the mstuctor and oher
sudents
45 Communiatpn n Leamng by Doing

Cammungaton s another critica] factor of e suc
cess of te application of [ eamning by Dong Fran our
experienge nter sudent canmunjcation S more in-
portant than fe canmunijcatpn heween the mnstmactor
and students Sice the condensation of ecture nin§
nter student canmunijcatpn hecanes an mpor@ant
source of Meta] eaming Softvare Schoo] adm mistra
or1s and nstructors should construct a 20od env jronment
for inter student canmunijcation For exampLe group
ng studen s or pajr progranm ng w ith d ifferent founda.
tions and skﬂ],s arrangan ent of Jahoratory envjronment
10 facilitate intercours§: and Pojcies 0 encourage nter
stident canmunjcation

Intemet can pe utjlized t© canpensate the pck of

nstucor student canmunijcation  ncuding wehsite
2 9

blg emajland BBS A canprehensive taching wep.
sit¢dl  consgts of course news  syllabus and lecure
noes apundant leammng materiaLs experinenta] re
quirements and tooLs conments on artifacts done hy
studentj Frequent]y A sked QuestiOHS( FAQ% rept
ed state of the art echnologies and usefu] Jinks

5 (Conclusions

n this pape’r the Practice and experience of the
teaching of MSE studenss in e Softvare Schoo] of Sun
Yat sen Unjversity are Presente] The [Leaming by Do
ing teaching patem applied i he wo typica] sofware
engneerng oourse (bjectOriented Technology and
Method and D istributed Canputing is ntroduced i de
il

Fran our experijence of the application of [ eamng
bYDo'rlg it 8 Important pr the mstuctors © decide a
2ood trade off and consequence hewween Jlecture tine
and lab- tine for d ifferent supjects Feedback and can-
municaton also play critea] moles m the successfu] ap.
Plication of] eaming hY Dong This new teaching para
difn s a rea] challenge for nstuctors

For further and sustanaple applicatpn of [ eaming
bYyDong in the MSE educatior} a repository of practy
ca] poopets are 0 he huilt bY Professionals fram hoth
acaden © and ndustria] pack8oungd The reposjtory
will consist of ephoratd projact§ including clear and
detiled step7s regrence artiflct’s possh e dquestons
and solution;% etc [t is also expeced that multpPle
software sChoolsw i]] co]lahorate t0 deve pp the reposito
1y
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