model D2 {


domain {fixed Sector, fixed Track, fixed Flight}


state {



controls:     Sector! -> Flight



communicates: Sector  -> Flight



warned:       Sector  -> Flight



tracks:       static Sector! -> static Track



tooCloseTo:   static Track   -> static Track



currentTrack: Flight -> Track!



nextTrack:    Flight -> Track!



thirdTrack:   Flight -> Track!



fourthTrack:  Flight -> Track!


}


def tooCloseTo {



all t1, t2: Track | t1 in t2.tooCloseTo -> t2 in t1.tooCloseTo


}


inv properControl {



all f: Flight | some s1, s2, s3 |




f in s1.controls &&




f.currentTrack in s1.tracks && f in s1.communicates &&




f.nextTrack    in s2.tracks && f in s2.communicates &&




f.thirdTrack   in s3.tracks && f in s3.communicates


}


cond noSeriousConflict {



no f1, f2: Flight | f1 != f2 &&




 (f1.currentTrack in f2.currentTrack.tooCloseTo)


}


cond properWarning {



all f1, f2: Flight |




(f1 != f2 && f1.nextTrack in f2.nextTrack.tooCloseTo &&




f1.nextTrack.~tracks != f1.~controls &&




f2.nextTrack.~tracks != f2.~controls) ->





(f1 in f2.~controls.warned || f2 in f1.~controls.warned)


}


op reasonableController {



all s: Sector | all f1, f2: (s.communicates + s.warned) |




f1 != f2 ->





((f1 in s.controls || f2 in s.controls) ->






f1.nextTrack' not in f2.nextTrack'.tooCloseTo) &&





 ((f1 not in s.controls && f2 not in s.controls &&






f1.thirdTrack in f2.thirdTrack.tooCloseTo) <->






f2 in f1.~controls.warned'))


}


op flightsMove {



all f: Flight | f.currentTrack' = f.nextTrack &&




(no f.~warned -> f.nextTrack' = f.thirdTrack)


}


assert safeFlight {



noSeriousConflict && reasonableController && properWarning




&& flightsMove -> noSeriousConflict' && properWarning'


}

}
