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Using SysML, the requirements and constraints of the control software of the

target system are expressed in a model description. The model is deployed on Simulink and SMT
solvers, and SMT-LIB 2.6 is used to enable hybrid verification by linking Simulink and an arbitrary
SMT solver. We implemented the procedure of the solution space acquisition method for control
software, and confirmed its usefulness on a case study basis.
As a method to guarantee functional safety of embedded systems, in addition to evaluating control
models by simulation, safety can be comprehensively guaranteed by realizing verification by applying
model checking. However, model checking methods are also difficult to describe models and to
interpret verification results. Our method reflects the results of model verification by constraints
in the simulation-based evaluation of plant models used at development sites, making it possible to
visualize the effects and facilitating understanding and interpretation.
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3 MATLAB/Simulink
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2 SMT
SMT Yices[8], z3[9], Alt-Ergo[10], AproVE[11],
argoSMT[12], Boolector[13], CVC4[14], MathSAT5[15], Minkeyrink[16], OpenSMT2[17],
Q3B[18], SMTInterpol[19], SMT-RAT[20],

STP[21], veriT[22] Ay FEUY
Yices (declare-const touch. value Bool)
73 E—91

(declare-fun moterl.pwm () Int)
(define-fun moterl. theta () Int 0)

SMT G E—52
(declare-fun moter2.pwn () Int)
SMT-LIB2.6[23] SMT (define-fun moter2.theta () Int 0)

GETOY oD S0
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Simulink SMT-L1B2.6 SMT (declare-fun w. theta () Real)
(declare-const w. theta (Array Int Int))
Simulink S-Function SMT (declare-fun w.psi () Real)

(assert(= w. theta (+ (/ (+ (* DEG2RAG (select w.theta 0)))
(x DEG2RAG (select w.theta 1))) 2) w.psi)))
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