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Abstract:Inordertodesignandprovidegoodservices, itisnecessaryforstudentstodescribeandunderstandthecustomerrequire-

mentsforservicesrapidly, todesignandplantheservicesandtheirbehavior, andtoscheduleserviceprocesseseffectively.Thispaper

proposesanewservice-orientedrequirementelicitationandanalysismethodbasedonanswersetsemantic, sketchesrequirementMeta-

modelandcorrelativeproofsandalgorithms, whichcanhelpstudentsrepresentrequirementmoredeclarativeandprecise.Basedonthe

Meta-model, Subject-Predicate-Objectrequirementmethodandspecificationispresented, bywhichstudentscanconstituteasmooth,

small-step, incrementalanditerativedevelopmentprocesscutinbyforms.Byapplyingthismethodtoteachandhelpstudentsdevelop

service-orientedapplication, itisclearthatitcanhelpstudentseliminatethemiscommunicationbetweendevelopersandusers, assure

thecorrectnessoftheartifactsandmaketheusersactiveindevelopmentcycle.
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1　Introduction

Servicescomputingandengineeringcoversthesci-
enceandtechnologythatunderlieBusinessServices
andbridgethegapbetweenBusinessServicesandIT
Services.ThecoretechnologysuiteincludesService-O-
rientedArchitecture(SOA) andWebservices, and
businessprocessintegrationandperformancemanage-
ment

[ 1]
.Inthedevelopedcountries, morethan70%

laborforceisworkingforserviceindustry.InChina,
theabovenumberis35% in2004 andwillgrowup
yearbyyear.Theobjectivesofresearchonservices
are:intherighttimeschedules, allocatetherightre-
sources(peopleandvariousresources) , toprovidethe
rightservicestocustomersin"ondemand"style, to
responsetotherequirementsofcustomers

[ 2]
.

However, thereexistsomeproblemsforcomputing
andengineeringservicewhenteachingandtraining
students, either Undergraduate or Postgraduate
students:Servicerequirementselicitationandanalysis,
Servicemodels, Servicemodeling, Servicebuilding,
Serviceevaluation, Supporttoolsandplatforms, etc.

Thispaperfocusesonhelpingstudentselicitand
analyzeservice-orientedrequirement, i.e.Howtode-
scribeandunderstandthecustomerrequirementsfor

servicesrapidly? Howtodesignandtoplantheservices
andtheirbehavior, andtoscheduleserviceprocesses
effectively?

RequirementsEngineering(RE) isasetofactivi-
tiesconcernedwithidentifyingandcommunicatingthe
purposeofasoftware-intensivesystem, andthebusi-
nessprocessinwhichitwillbeapplied

[ 3]
.Require-

mentcanbetermedasmappingfrominformalrequire-
mentdescriptiontorequirementdefinition, thentocor-
respondingformalspecification

[ 4]
.Onereasonthatre-

quirementsengineeringdeservesspecialattentionisits
generallackoftoolsandeffectiveproceduresrelativeto
laterlifecyclephases, especiallyinservicecomputing
andengineering.

definesfiverequirementprocesses:requirement
definitionandanalysis

[ 5]
, requirementdecision, speci-

fication, implementandvalidation, andevolutionman-
agement.Semiformal, formal, andexecutable(orin-
formal) specificationlanguages

[ 6]
havebeendeveloped

fordescribingrequirementspecification.
( 1) Informalspecification:usesnaturallanguage

todescriberequirements, whichiseasytodescribeand
understand, butambiguityandinconsistency;

( 2 ) Semi-formalspecification:meansthatthe
specificationtechniqueshaveformalsyntaxwithoutfor-

＊收稿日期:2007-10-28

作者简介:万海 ( 1976年生 ), 男, 讲师;E-mail:wanhai@mail.sysu.edu.cn



　增刊 2 万　海等:应用 SPOM方法辅助获取与分析面向服务需求

malsemantic, includingJSD, object-orientedvisual
modelinglanguage

[ 7-8]
(suchas:UML ).pointout

themaindrawbacksare①understandingofmodelscan
bemoreapparent, ② wastingconsiderabletimeresol-
vingdisputesoverusageandinterpretationofnotations,
③ rigoroussemanticanalysisisdifficult.

( 3) Formalspecification:iscomposedofsyntax,
semantics.Currently, therearemorethan80 formal
specificationlanguages.Formalspecificationlanguage
canberoughlydividedinto5 categories

[ 9]
:

①Modelbased:Z, VDM, B, Object-Z, etc.;
② Algebraic based: Larch, OBJ, LOTOS etc.;
③Processalgebraicbased:CSP, CCS;④Logicor
logicprogrammingbased:temporallogic, framelogic,
actionlogic, etc.;⑤Networkbased:Petri, Predicate
Tran.Network.

Althoughtraditionallogicprogramminglanguages
provideapowerfultoolforknowledgerepresentation,
theycannotdealdirectlywithincompleteanduncertain
informationaboutsoftwarerequirementengineering.

extendedlogicprogramminglanguagetocontain
classicalnegationinadditiontonegation-asfailure
not

[ 10]
.Generallogicprogramminglanguage

[ 11]
pro-

videsnegationinformationimplicitlythroughclosed
worldreasoning.Thesemanticsoftheextendedlogic
programminglanguageisbaseonthenotionofanswer
sets.In[ 12] theauthorsconsiderprimarilywell-
foundedextendedlogicprogramminglanguage.Thean-
swersuchaprogramreturnstoagroundqueryQis
yes, no, orunknown, dependingonwhetherthean-
swersetcontainsQ, Q, orneither.Theexistenceof
severalanswersetindicatesthatthecorrespondingpro-
gramPhasseveralpossibleinterpretation.Thatis, itis
possibleforarationalreasonertoconstructseveralthe-
ories(calledanswerset

[ 10]
) satisfyingP.

Aimedatthefeaturesoftrainingstudentsusing
service-orientedmethodsandtechnique, thispaper
proposesservice-orientedrequirementelicitationanda-
nalysismethodbasedonanswersetsemantic, which
canhelpstudentspresentrequirementmorenatural
thanotherformalmethod.Furthermore, thenegation
businesslogiccanberepresentedandbusinesslogic
canbereasonedbyanswersetprogrammingsolvers,
suchasDLV, Smodels, etc.Inordertoapplyanswer
setsemanticinrequirement, service-orientedrequire-
mentsMeta-modelispresented, withwhichrequire-
mentelicitationiseasilyrealizedandintegratedwith
Subject-Predicate-ObjectMethod ( SPOM) , require-
mentspecificationispreciseandeasytomaintain.

2　AnswerSetsSemanticandPro-
gramming

Agenerallogicprogrammingcanbedefinedasasetof
rulesoftheform

[ 13]
:

A0→A1, …, Am, notA
m+1

, …, notAn, ( 1)

wheren≥m≥0, andeachAiisanatom.
Theword“general” isusedforthefactthatsuch

rulesmaycontainnegation, andconsequently, are
moregeneralthanHornclauses.

UsingCWA (ClosedWorldAssumption) canbe
viewedasasimpleform ofnon-monotonicreason-
ing

[ 14]
.Theanswersetsemanticsoflogicprogramming

describedbelowisanextensionofthestablemodelse-
mantics, whosesemanticsdefinesunderwhichcondi-
tionasetSofgroundatomisa“stablemodel” ofa
givenprogram.Thestablemodelindicatesthatthepro-
gramhasseveralpossibleinterpretations.

GelfondandLifschitzdefinedtheanswersemantics
(alsocalledthestablemodelsemantics) forprograms
withnegationasfailure

[ 10, 15]
.LetMbeanysetofat-

omsfromP.ThereductP
M
oftheprogramwithrespect

toMisobtainedbydeletingfromP:

① Eachrulethathasanegativeliteralnotainits
bodywhenabelongstoM;and

② Allnegativeliteralsinthebodiesofremaining
rules.

AsP
M
isnegation-free, ithasauniqueminimal

Herbrandmodel.IfthismodelcoincideswithM, then
MisastablemodeloftheprogramP.IfMisthesetof
atomsthatfollowlogicallyfromP

M
, wecansaythat

ourbeliefwasconsistentand"rational".
Forinstance, thereductoftheprogram:
p→notq
q→ notp

r→p

r→q ( 2)

relativeto{p, r}is
p→
r→p

r→ q ( 3)

AsetMofatomsisananswersetforif( 2), itis

thesetofconsequencesofthereduct( 3).Forin-
stance, thesetofconsequencesofthereduct( 3) is
{p, r}.Then, theset{p, r}isananswersetfor

( 2).similarly, theset{q, r}isananswersetfor
( 2).

Apparently, theanswersetsemanticsbelongstoa
higherlevelofcomputationalcomplexitythanthestrati-
fiedprogramssemanticsandwell-foundedsemantics.
Thustheanswersetsemanticsismoreexpressiveand
veryusefulfornonmonotonicreasoning.
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Answersetprogramming(ASP) isanewformof
declarativelogicprogramming.ASPinterpretsalogic
programasaconstraintonsetsofliterals, justasa
propositionalformulacanbeviewedasaconstrainton
assignmentsoftruthvaluestoatoms.Currently, several
systemshavebeendeveloped, whichcanbeappliedto
computetheanswersetsofalogicprogrambasedon
answersetssemantics, suchasDLV andSMOD-
ELS

[ 15]
.SMODELShastwoparts, modelsandlparse.

Thefirstpart, smodelsistheactuallogicprogramming
enginedoingallthehardworkandlparseworkasvari-
ablegroundingwhichmapsasubsetofvariablesofa
ruleintogroundterms

[ 16]
.

Fig.1　RequirementsEngineeringbasedonSMODELS

Howtoapplyanswersetssemantictorequirement
engineeringdependsontheprincipleofanswersetpro-
gramming(i.e.STABLESadoptedinthispaper).The

frameworkisshowninFig1.

3　Service-orientedRequirementMe-
ta-model
Inthissection, wetrytobuildametamodelfor

Service-orientedrequirement, whichmainlyconsistsof

threeparts:Roles, ActionsandForms.Sowegivethe
definitionbelow:

Definition1:Service-orientedRequirementMeta-
model

Service-orientedRequirementmeta-modelcanbe
specifiedbyatriple<R, A, F>, whereRrepresents
rolesinthesystem, Aisasetofactionsperformedby
roles, andFistheformsofvariousdataresourcethat

thesystemprocesses.
Givenasoftwarerequirementengineeringproblem

<R, A, F>, answersetprogrammingrepresentsitby

translatingitintoalogicprogramΠ<R, A, F> (or
Π, forshort) consistingofdomainfactsandconstraint
rulesthatdescribeR, A, andFrespectively, andthen
findtheanswerset( stablemodel) oftheprogram

whichallowustoqueryanddosomeplanningwork.

3.1　RolesRepresentation
Byinvestigatingthesystemrequirement, wewill

getthebasicinformationofalltherolesthatplaysa
partinthesystemeasily.

Definition2:
role(ri) ( 4)

superior(r
i
, r

j
) ( 5)

subordinate(ri, rj) ( 6)

samelevel(r
i
, r

j
) ( 7)

work(wi) ( 8)

do(r
i
, w

i
) ( 9)

cooperate( {ri, rj}, wi) ( 10)

whereri∈ {r1, … , rn}, whichdenotestheset
ofalltherolesinthesystem, andwi∈ {w1, … ,

wn}correspondingtoalltheworksinthesystem.( 4)

representsallthevalidroles, and( 5), ( 6) , ( 7) to-
getherareusedtodescribethehierarchyofthesystem;
( 8) representsalltheworksthatsystemdoes, and( 9)

statesroleriisassociatedwithworkwiwhile( 10)

showstherelationshipbetweenrolesuponworkwi.
Andnowwecangetdefinesomerules, forexam-

ple, rulesforsystemhierarchy:
Relationships:
samelevel(Ri, Rj):-samelevel(Rj, Ri).
superior(Ri, Rj):-superior(Ri, Rk), superior(Rk,

Rj).

samelevel(Ri, Rj):-samelevel(Ri, Rk), samelevel
(Rk, Rj).
subordinate (Ri, Rj):-subordinate (Ri, Rk), subor-

dinate (Rk, Rj).
superior(Ri, Rj):-subordinate (Rj, Ri).
subordinate (Ri, Rj):-subordinate(Rj, Ri).

Constraints:
:-superior(Ri, Rj) , superior(Rj, Ri).

:-superior(Ri, Rj) , samelevel(Ri, Rj).
:-subordinate(Ri, Rj), samelevel(Ri, Rj).
:-subordinate(Ri, Rj), subordinate(Rj, Ri).

:-superior(Ri, Rj) , subordinate (Ri, Rj).

Inordertorepresenttherelationshipbetweenrole
moreclearly, wetrytodividetherolesintodifferent
domainsandgroups, likethedomainmodeandgroup
modeinWindowsNetworkManagement.

Definethepropositionsbelowtodescribethetwo
differentmodes:

Domainmode:
domain (d

1
;...;d

n
):Allthedomainsexistsinthesys-

tem.
authority(b1;...;bn):Alltheauthoritiesexistsinthe

system.
dconsistof(di, {ri, ri+1, …, rj}):Domaindiconsists

ofrolesri, ri+1, …, rj.
authorized (di, {bi, bi+1, ..., bj}):dihasauthorities

bi, bi+1, ..., bj.
trust(di, dj):Therelationshipbetweendianddiisthat

ditrustdj.
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subdomain (di, dj):diisthesubdomainofdj.

rbelongto (ri, di):ribelongstodi.
administrator(ri, di):riistheadministratorofdi.

Groupmode:
group (g1;...;gn):Allthegroupsexistsinthesystem.
gconsistof(gi, {ri, ri+1, …, rj}):Groupgiconsistsof

rolesri, ri+1, …, rj.
rbelongto (ri, gi):ribelongstodi.

(Foreachroleinthegroup, itwillrestricttheau-
thoritiesthatcanbereachedbyothers.)

Thereareconcreterulesforspecialoccasionsin
practicewhichcanbedeterminedintherequirementa-
nalysis.Andofcoursethereexistsevolvementinthe
system, suchasCreatRole ( r) , DismissRole ( r) ,
etc.Suchworksinvolvesactions, andwemayneed
someknowledgeaboutactionrepresentationdiscussed
below.
3.2　ActionRepresentation

Anactiontheoryconsistsoftwofinite, disjoint
setsofnamescalledactionsandfluents.Actionstransi-
tionthesystemfromonestatetoanother.Fluentsare
propositionswhosetruthvaluecanchangeastheresult
ofactions.Unlessotherwisestated, aisusedtodenote
anaction.fandpareusedtodenotefluents.

Definition3:
action (a) ( 11)

perform (r, a) ( 12)

caused ( {p1, ..., pn}, f) ( 13)

causes(a, f, {p1, ..., pn}) ( 14)

executable(a, {p1, ..., pn}) ( 15)

initially(f) ( 16)

wherefandpi' sarefluentliterals(afluentlit-
eraliseitherafluentgoritsnegation┐g) andaisan
action. ( 11) and( 12) showthatthereexistsanac-
tionaintheprocessandrolerperformsactiona.
( 13) conveysthatwheneverthefluentliteralsp1, …,

pnaretrue, sodoesf, whichrepresentstheramification
problem.( 14) statesthatfwillbetrueaftertheexecu-
tionofactionainanystateofworldwherep1, …, pn
aretrue.( 15) guaranteesactionaisexecutableonlyif
literalsp1, …, pnhold.Finally, propositionsofform
( 16) describetheinitialstateoftheworld.( 16) says
fholdsintheinitialstate.

Nowweneedsomepredicatesthatwillbeusedin
therulesofactions, andthemainpredicatesinthese
rulesare:
– holds(L, T):LholdsattimeT,
– possible(A, T):actionAisexecutableat

timeT,
– occ(A, T):actionAoccursattimeT
whereLisavariabledenotingthefluentliterals,

Tisavariableofthesorttime, andAisavariableof
thesortaction.Inthefollowingrules, L, T, andA

remainthesameasabove, andSisavariabledenoting
theconjunctionofallpi's( 1≤i≤n) intheset{p1,
…, pn}.
holds(L, T+1) :-occ (A, T), causes(A, L, S).

( 17)

holds(L, T) :-caused (S, L). ( 18)

holds(L, T+1) :-contrary (L, G), holds(L, T),

notholds(G, T+1). ( 19)

possible (A, T) :-executable (A, S). ( 20)

holds(L, 0) :-literal(L), initially(L). ( 21)

Here, ( 17) encodestheeffectsofactions, ( 18)

encodestheeffectsoframificationproblem, and( 19)

istheinertialrule.( 20) definesapredicatethatdeter-
mineswhenanactioncanoccurand( 21) encodesthe
initialsituation.
3.3　DealingwiththeForms

Formsaretheimportantdatathatthesystem
processes.Theformsherearealikethetablesindata-
basesystem, butnotcompletelythesame.Theyarethe
originalformsusedbyacompanyorenterprise, andthe
relationshipsbetweenthemarenotveryclear.Soour
taskistoformalizetheformsandfindtheirrelation-
ships.First, wegivefollowingpropositionsforforms:

Definition4:
attribute (c):Anattributeofaform

value (f, c, x):Avalueofattributecinformf

form (f, {c1.c2, .., cn}):Aformconsistingofattrib-
utesc

1
.c

2
, .., c

n

authority( {r1, .., rn}, f):rolesr1, r2, …, rnhave

theauthoritytomodifytheform
authority( {r1, r2, … , rn}, f, {c1.c2, .., cn}).

Attributesc1.c2, .., cnarevisibletorolesr1, r2, …, rn
use(r, f):Rolerusesformf.

primeKey (f, C):Primarykeyofformf

foreignKey (f1, C, f2 ):Foreignkeyofformf2 usingthe
attributesetCofformf1.

Afterwegetalltheforms, weanalyzetheirrela-
tionshipsusingdatasourcediagram, Datasourcedia-
gramisakindofstaticmodel, whichtrytospecificthe
conceptualmodelofthesystem.Ithasseveralwaysto
representthedatasourcediagram, andinthefollowing
wewillshowthesewaysandtheircorrespondingpropo-
sitions.

Definition5:
( 1) originaltableandextendedtable
extend (f

1
, f

2
):f1 istheoriginaltable, andf

2
istheex-

tendedtable

Rulesare:
primeKey (f

2
, C) :-primeKey (f

1
, C)

(InsertItem (f2 ) :-InsertItem (f1 ).

deleteItem (f2 ) :-deleteItem (f1 ).
Theinsertanddeleteoperationofextendedtablecanonly

betriggeredbyoriginaltable.

form (f, c1, c2 ):- form (f1, c1 ), form (f2, c2 ),
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extend (f1, f2 ).

Formf1andf2 canbecombinedintoanewform.)

( 2) mainformandsubform
subForm (f1, f2 ):f2 isthesubformoff1
Rulesare:

foreignKey (f1, c, f2 ):-primeKey (f1, c), subForm
(f1, f2 )

:-deleteItem (f1, x), foreignKey (f1, c, f2 ), value
(f2, c, x) , subForm (f1, f2 )

( 3) separatedtableandcombinedtable
ComForm (f, f1, f2 ) :fiscombinedbyf1 andf2.and

therule:
primeKey ( f, c1, c2 ) :-primeKey ( f1, c1 ),

primeKey (f2.c2), cpxForm (f, f1, f2 )

( 4) jointtableandcompositetable
form (f, c1, c2, c3 ):-form (f, c1, c2 ) , form (f,

c2, c3 ).

( 5) listtableandcollectivetable
divAtribute (f1, c)

collectForm (f, f1 )
Relationshipbetweenlisttableandcollectivetable.

primeKey (f, c):-divAtribute (f1, c), collectForm
(f, f1 )

InsertItem (f2 ) :-InsertItem (f1 ).
deleteItem (f2 ) :-deleteItem (f1 ).

6.basetableanddividedtable
divForm (f, f1 )

divedAttribute (f1, c):-divAttribute (f, c)
partofPK (f, c) :-primeKey (f1, c)

NowwehaverepresentedR, A, Fofthetriple
<R, A, F>whichistheMeta-modelwetrytobuild
forthesoftwarerequirementengineeringbyanswerset
programmingsemantics.AndwiththisMeta-model, we
couldwritethesoftwarespecificationbythelogicpro-
gramsinASPsemanticswhoseanswersetcanbecom-
puted, andevolvethespecificationusingthedynamic
programupdatediscussedin

[ 17]
.

3.4　PropertiesofMeta-model
Sincethesoftwarerequirementisrepresentedby

thelogicprogramsbyASPsemantics, wecanfindsome
propertiesofourMeta-model.Limitedbypagesize, we
onlypresentTheorem1-3 withoutcorrespondingproofs.

Theorem1:LetsetSbethesetofallthestable
modelsofthetriple<R, A, F>.IfS= , then
someinferencerulesarewrongormissed.Itisalso
possiblethatwegetmorethanonestablemodel, which
isoneofthemeritsofASP.Whenthisoccurs, wemay
wonderwhatcauseit.

Theorem2:LetsetSbethesetofallthestable
modelsofthetriple<R, A, F>.if(S) ≥ 2, where
(S) meansthenumberofelementsScontains, ambi-
guitymayexists.

Withthetheoryofdynamicprogramupdatepro-

posedin
[ 17]

, wedealwiththespecificationevolvement
byaddnewlogicprogramstoit.

Theorem3:Theupdateofsoftwarespecification,
i.e.theupdateoflogicprogramof<R, A, F>re-
presentedbyP, canbedenotedbyP⊕ U, whereUis
anupdateprogramandP⊕ Uistheupdateafterdoing
thedynamicprogramupdate.

Tillnow, wehavebuilttheMeta-modelforsoft-
warerequirementengineering, showedhowtowritethe
softwarespecificationintheformoflogicprogramswith
ASPsemantics, anddiscussedthepropertiesandmerits
ofMeta-model.Andthischapterendshere.

4　Subject-Predicate-ObjectMethod
(SPOM)

Accordingtoservice-orientedrequirementMeta-
model<R, A, F>, weproposeanewrequiremente-
licitationandanalysismethodinthissection, which
canhelpstudentsconstituteasmooth, small-step, in-
crementalanditerativedevelopmentprocesscutinby
FORMS, clewedandcoredbySubject-Predicate-Ob-
jectmethod(SPOM) , whereSubjectstandsfortheus-
ersofasoftwaresystem, Predicatestandsfortheopera-
tionsavailablefortheuserstoactivate, and“Object”
istheobjectmanipulatedbytheSubject.SPOMmainly
consistsofthefollowingtensteps(basedon

[ 18]
, we

modifiedalot).Notethattobebrief, weomitsomeel-
ementsofadiagram, whichisillustratedin[ 19] .

Ascanbeseenfromtheabovesteps, SPOMmeth-

134



　增刊 2 万　海等:应用 SPOM方法辅助获取与分析面向服务需求

odreallyintegratesasawholebysmoothandsmall
stepsfromthebeginningthroughtotheend.Notethat
thesetenstepsarenotfixedbutextensibleinstead.Nor
aretheyexecutedstraightforth, onthecontrary, they
formulateaniterative, refinedstep-by-stepprocedure.

Becauseofthelimitationofspacehere, wecannot
makeeverystepclear.Thefollowingissomekey
steps:.

Step1:GatherasmanyFORMSaspossible, and
dividethemintoseveralgroupsbysomecriterion, such
asbackgroundFORMS, businessFORMSandstatisti-
calFORMS.

Fig.2　ThisdiagramistakenfromFinished-productStorage
ofanERPsystem.Thearrowsrepresenttherelation,

andtheconstraintsareallomittedforbrief.

Step2:InthisstepwegrouptheFORMSin
FFDoflaststepbytheoperationonthem, i.e.allo-
catecertainbusinessfunction(afunctionusuallyfini-
shesaspecifictask) tocertainFORMS.Theseopera-
tionscanberegardedasthefunctionalnodesinthe
functionaltree, whichdemonstrateshierarchicallythe
functionsofasystem.Inordertospecifymoreclearly,
wepresentanexampleofBFDasfollows:

Inthelaststeps, FFDshowstheoperationoneach
FORMandtherelationshipamongtheseFORMS, andRFD
illustratesthepossiblefunctionsetofthesystem, whichare
derivedfromFFD.Inthisstep, weintegratethisinforma-
tiontogetherandviewthemfromadifferentangle.

Step3:ThemajoreffectofSPOTistocheckif
theantecedentstepsarecompleteandcorrectbycollec-

Fig.3　BusinessflowofFinishedProductDepositandDeliveryof
theERPsystem, whererectanglestandsforfunctionsintheprocess

underconsideration, roundstandsforouterprocess, diamond
standsforatransformation, arcacrossarrowsrepresentsANDrela-

tionandrectanglewitharightlineopenstandsfordatastorage.
Swimlanesareusedtoseparatetheterritoryofdifferentroles

tingtheacquiredresults.Everylineinthetableshows

theoperationsmadetoacertainObject, whileevery
columndisplaystheoperationsofacertainSubject,
whichrelatetosomeObject.Thetablealsomakes
preparationfortherightallocationinstep10.

Step4:ThePredicatesdiscussedinthisstepare
thesubfunctionsinRFD.Thereasonwhywedonot
presenttheminBFDisthatthey“belongto” asingle
Subject( normallytheyconstructthetransactionofa
givendepartment), anditwoulddistractBFD by
addingtoomuchdetailedinformationintoit.Thereby
wepickthemouthereandexpressinAFD.Itisessen-
tialtokeeptheinvolvedObjectscongruousaswhatit
wouldlikeinBFD.

ThroughpracticeintheVantageERP(Enterprise
ResourcePlanning) SystemofZhongshan, DigitalPlat-
formofDonghuaCampus, andResourceScheduling
SystemofGuangdongTelecomweevaluateSPOMmeth-
odasfollows:

Here, wepresentsomecomparisonsofseveralma-
jormethodswhichareoftenadoptedinteaching(such
as:Process-oriented, Object-orientedandData-orien-
ted) asfollows:
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5　ConclusionandFutureWork

Wehavepresentedanewapproachandframe-
work:Service-orientedRequirementMeta-modelbased
onAnswersetsemanticandSubject-Predicate-Object
Method(SPOM) tohelpstudentselicitandanalyzere-
quirements, andexplainedindetail.

Thereareseveralissuestobeaddressed.Firstof
all, weneedtoperfectourmethodology, includingthe
requirementMeta-model, suchasRoleindifferent
phase, Actioncorrespondingtotemporalinformation.
FurthermoreSPOMmethodandtheframeworkaretobe
formalizedandfollowedbythevalidationofrequire-
mentspecificationtosomeextent.Anotherinteresting
issuetodesignsoftwareastoolstohelpstudentsdirect-
lywiththeideasproposedinthispaper.
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