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A Model Driven Approach to Automate Software Regression
Testing Using I ncremental Model Transfor mation
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Abstract: The increase in complexity and the rate of teabgichl changes in modern software development hextvéo a demand

for systematic methods that raise the abstracteel Ifor system maintenance and regression testioglel Driven Engineering
(MDE) has promised to reduce extra coding effortssoftware maintenance activities using tracealllange management,
especially in rapidly changing application. The @apresents a Z-notation based framework, callech@dbased Regression
Testing (ChbRT), for formal modeling of regressiostitey in the context of MDE. The framework proposesautomatically
propagate the changes from a software specificatidasting artifacts in order to preserve coneisgeafter system evolution. The
framework is enriched by providing a new categofycoverage metrics for change-based regressioingesthe proposed
framework is expected to be beneficial in both fpla independent and specific levels of ChbRT by iifigng the suitable

coverage according to available testing resouifes.accuracy and efficiency of the proposed franmkvave been evaluated and
analyzed on three case studies.

Keywords: Model Driven DevelopmentRegression Testing, Incremental Model TransformatiBhange Model, Consistency,
Coverage Criteria.
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forall X in SM with apply RemovalTransformatiq®M,Transition

TestFrameworkdo printin("Delete Test cases that travese the

transition "+ fgn(Transition); 11}
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namespace SM2TF,
import statemachinenetamodel
import TestCaseMNMmetamodel
@incremental
machine TriggerAllState
{ gtruletestTrigge(in SM, inout Statg =
{ rulemain)) = call transfornf); rule transfornf) = seq {
let TestFrameworks undef in
forall SM with apply transformSMSM, TestFramework
do tryseqg { call checkTransformatidisM);
printin("*** UML SM " + namgSM) + " has been transformed into
Test Req"  +fgn(TestFramewor)); }
printIn("*** Cound not transform UML SM: "+ namgSM)); }
gtrule transformSMout SM, out TestFramework= {
precondition pattern unmappedSNBM) ={
‘StateMachin¢SM); neg find stateMappingSM,
NoTestFramework }
postcondition find stateMappin¢SM, TestFramework
action { move(SM, statemachinenodels;
call copyNaméSM, TestFramework
call TransFun¢SM, TestFramework } }
rule TransFun(in SM, in TestFramework= seq {
forall X in SM with apply additionalStat¢SM, StatgTestFramework
do println("AddPred to satisfy CC:All State+ fqn(State);
forall X in SM with apply additionalTransitio(SM,Transition
TestFrameworkdo printin("AddPred to satisfy CC:All Transition +
fgn(Transitior));
forall X in SMwith apply UpdatedSta{&M, StateTestFramework
do printIn("Retest Test Cases that trace the statégh(Statg);

forall X in SM with apply UpdatedTransitior(SM,Transition
TestFramework
do printin("Retest Test Cases that travese the transition+ "
fgn(Transitior));

forall X in SM with apply RemovalStatSM,State TestFramework
do println("Delete Test cases that travese the stafgh(Statg);
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