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An Approach to Generate Integration Test Cases Based on
UML Collaboration Diagrams

WANGLinzhang L | Xuan-dong ,ZHENG Quo-liang
( CS Department , Nanjing University , Nanjing , Jiangsu 210093, China)

Absgract: UML oollaboration diagrams represent the structure relaionship and interactive behavior of the objectsimvolving in a
oollaboration of the software sygem ,whether they are correctly inplemented or rot could be validated by integration teding. An go-
proach is proposed to generate integration tes cases based on UML collaboration diagrams. It takes a collaboration diagram as the teg
nmode it identifies al the scenario paths in the diagram which represents use case redization by traversng the direct succesors of
each message. It sHects and traverses each scenario path to get the method cal sequence ,path condition and parameters. It applies
category partition method to generate rational combination of input parameters ,environmental conditions ,as well as the corregponding
output and method call sequence ,to form a tes case for each scenario path. This method , combines white-box and black-box tes
method to generate fewer teg cases to tes the gray-box behavior ,aswell asto cover dl the integration requirements.
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3.3 UML
CIT ,

UML goecificationparser ()
findsuccessor () ,

athgeneraor ()

testcasegeneraor () .
UML spedificationparser ()
UML ( Rationd Ros
MDL ) [11] ’

messagdi g )

messageitem{
mid:gring;//
mguardoondition : string;/ /
mlabd :gring;//
msender ,nreciever :object ;// ,
mmethod :method ;/ /
mtype: [flat flow Jprocdure cal ,cdl return] ;//

link :pointer of msuccessor ;
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} parameters:lig of variable;//
msuccesor{ uszrinputparameters:lig of variable;/ /
mid:gring;//
msoondition : gring;/ / methodsequence :{ objectname ,methodname ,next} ;
next :pointer of msuccer
} Honl;
messgdi g :messageitem| n] ; i,j:integer;
findsuccesor () i1=1;j:=1;
, : Sd:=j;//
findsuccesor (messagelist) { // 11
m,
/1 : messagd i g ;
11 : messaodi g
/1 if m
fori:=1to ndo{ { ;=] +1;retun;}// m[i]
if i= =n messodig i]
messagdligi]. link = nil ;i:=i+21;// df
k:=1;

else{
if messagdlig[ i +1]
messageligt| i] messagdigt[ i +1] ;
e
k:=1;
do while messagdlig[ i + k] {
messodigt[ i + k] messagdigt[ ]
messagdig[ i + k]
if messodigt] i + k] {
t:= ymessegdid[ i+ k+t]  mes
sagligt[i] ;
messagdligt[ i + K] iki=k+t;}
I
ese{
messgdig [+ k+1] messagdig [i] ;
messodig [+ 1] cki=k+1;//
} endif
}enddo
endif
ir=i+1;
} endif
}endor ;
} endfindsuccesor ;
athgeneraor ()
) Pah

s-pathgenerator ( m :msuccesorligt) {

/1 :messagdlist; ( )

/1 :gath; ( )
gah{

dad:integer;//

pathoondition :lig of gardoondition;//
mig:lig of messge;//

while m.link < > nil d{// m
succesr: = m.link;
spathgenerator (succesor) //

m. link: = succesor - > next;//
}endnhile
}endf ;
Yendind;
testcasegenerator ()

, Interaction Category ;

input parameter Categpry ;

Testcasegenerator () {
/1 :ah[ n]
11 ‘tesite[ n] { envirnmentpara ,input (inputpara , paravdiue) |, ex-
pectoutput ,postoondition}
i rinteger;
fori:=1to ndo{
teauite[ i ] . posoondtion: = gath[ i] . pathoondition;
tesuite[ i ] . environmentpara: = { }
tesuite[ i].input. inputpara = ath[ i ] . userinputparamenters;
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teaute[ i]. input. paravaue = {

b
gahli]
tesuite[ 1] . expectoutput
ii=i+1;
}endor ;
} endtedcasegenerator ;
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