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Mutation model-based generation of test cases for CTCS-3 Train

Control System
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Abstract: Based on mutation model of CTCS-3 Train Control System, this paper proposed a mutation model-based
method to generate test cases automatically. According to the requirements specification of Train Control System, the
SMV model was established and mutated. The mutated model was put into the SMV model checker. The test case
was generated automatically by using the model checking methods and the efficiency of the test case generation was
improved dramatically. Finally, a scenario of Radio Block Center (RBC) handover in CTCS-3 Train Control System
was taken as an example, verified the effectiveness of the method.
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--MAIN MODULE

MODULE main()// F=#5itk

MODULE RBC()//RBC it

MODULE TARIN()// %1 %4t B
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MODULE Balise()// % &3 fsibh
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PreBalise Tk i 2%
ExeBalise PIE v
train_TailExePos_high40s B L 2 1

train_HeadExePos

train_TailExePos
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train_level = C3

-> State: 1.2 <-

balise.PreBalise = TRUE
train.train_position = PrePos

-> State: 1.3 <-

balise.PreBalise = FALSE
balise.ExeBalise = TRUE
train.train_position = HeadExePos

-> State: 1.4 <-
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rbcAccept.RBC_Connect_Train=TRUE
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rbcAcc_control:=FALSE &

rbcAccept.RBC_Connect_Train=TRUE;
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--kEEEEE Counterexample Trace™ *# % %%

-> State: 1.1 <-

rbcHandover.RBC_Control_Train = TRUE

rbcHandover.RBC_Connect_Train = TRUE

rbcAccept.RBC_Control_Train = FALSE

rbcAccept.RBC_Connect_Train = FALSE

train.train_position = IniPos

rbcHandover.RBC_Connect_Train =FALSE

train.train_position = TailExePos

rbcHov_disconnect = TRUE

-> State: 1.5 <-

train.train_position =TailExePos_10s

train_TailExePos_10s = TRUE

-> State: 1.6 <-

train.train_position =TailExePos_20s

train_TailExePos_20s = TRUE

-> State: 1.7 <-

train.train_position = TailExePos_30s

train_TailExePos_30s = TRUE

-> State: 1.8 <-

train.train_position = TailExePos_high40s

train_c2_1 = TRUE

rbcAccept.RBC_Connect_Train = FALSE

-> State: 1.9 <-

train.train_position = EndPos

train_level = C2
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