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Satisfiability Verification of Constraints
in System Development Using SysML

Tersustr Fukupa, ! Kenot Hisazomi™2 and Axira Fukupa ™

SysML enables us to model hardware, software and humans related to systems com-
prehensively and SysML is expected to enable system design, analysis and verification.
However, SysML enables to describe constraints using requirement diagram and parametric
diagram, but method to use the constrains in design and verify satisfiability of the con-
straints is not obvious. In this paper, we specify abstract constraints of requirement diagram
using FMEA and identify constraints in design. Moreover, we propose a method to verify a
satisfiability of the constraints using Yices, a SMT solver.
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(define aif.direction::real)
(define aif.right::real)

(define aif.left::real)

(define pid.pb::real 167)
(define pid.ti::real 1000000000)
(define pid.td::real 0)

(define pid.dt::real 100)

(define pid.e::real)

(define pid.ctrlVal::real)

m

(define move.target::real 0)
(define move.dt::real)

{m

(assert (and(E 0 aif.direction) ( aif.direction 360))
(assert £ moveCitrl.right (- 3 moveCitrl.ctrlVal)))
(assert £ moveCitrl.left ¢ 3 moveCitrl.ctrlVal)))

m

(assert (not (or)(moveCitrl.right 10)
() movecCitrl.left 10))))
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(= eCal.dit 4509400)
(= pidCtrl.ctriVal 274)
(= pidCtrl.e 450%400)
(= moveCitrl.right -134)
(= moveCitrl.ctrlVal 274)
(= moveCitrl.left 394)

(= aif.right -154)

(= aif.left 394)
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