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sig User {
    follows : set User
}
sig Influencer extends User {}

fact {
    // Influencers are followed by everyone else
    all u : Influencer, o : User | o != u iff o->u in follows
}

run {
some Influencer

}
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sig User {
    var follows : set User
}
sig Influencer extends User {}

pred follow[u,v : User] {
v not in u.follows and u != v
follows' = follows + u->v

}
pred stutter { follows' = follows }

fact {
no follows
always (stutter or some u,v : User | follow[u,v])

}

run Example {
some Influencer

} for exactly 3 User
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Alloy4Fun







Features inspired by Rise4Fun

• Easy sharing of Alloy models via permalinks


• Automatic data-collection


• Support for specification duels (aka challenges)



New features

• Graphical depiction of instances


• Easy sharing of instances via permalinks (preserving layout and theme)


• More refined data-collection mechanism


• Fully anonymous interaction















Specification challenges



sig User {
    follows : set User
}
sig Influencer extends User {}

//SECRET
fact {
    // Influencers are followed by everyone else
    all u : Influencer | follows.u = User - u
}

run {
some Influencer

}







sig User {
    follows : set User 
}
sig Influencer extends User {}

pred Spec {
    // Influencers are followed by everyone else

}
//SECRET
pred Oracle {
    all u : Influencer | follows.u = User - u 
}
//SECRET
check Spec { 
    Spec iff Oracle 
} for 4



















Helping students with hints













sig User { follows : set User }
sig Influencer extends User {}

pred Spec { // Influencers are followed by everyone else

}

//SECRET
pred Oracle { all u : Influencer | follows.u = User - u }
//SECRET
abstract one sig RejectedBy {}
//SECRET
sig ThisShouldBeRejected, ThisShouldBeAccepted extends RejectedBy {}
//SECRET
check Spec { 
(some ThisShouldBeRejected iff (Spec and not Oracle)) 
implies 
(Spec iff Oracle) 

} for 4









sig User { follows : set User }
sig Influencer extends User {}

pred Spec { // Influencers are followed by everyone else
    all u : Influencer | follows.u = User
}

Try changing this expression!
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Collecting and mining data





{
    "_id": "vqBvekqeWwturoCu9",
    "code": "sig User {\n    follows : set User \n}\nsig Influencer extends User {}\n\npred Spec {\n    // 
Influencers are followed by everyone else\n\n}\n//SECRET\npred Oracle {\n    all u : Influencer | follows.u 
= User - u \n}\n//SECRET\ncheck Spec { \n    Spec iff Oracle \n} for 4",
    "derivationOf": null,
    "children": [
        {
            "_id": "MeN6ByQPq7rRyBNft",
            "code": "sig User {\n    follows : set User \n}\nsig Influencer extends User {}\n\npred Spec 
{\n    // Influencers are followed by everyone else\n\tall u : Influencer | follows.u = User\n}",
            "derivationOf": "vqBvekqeWwturoCu9",
            "children": [
                {
                    "_id": "MoQM7CvHa3TkRFNAR",
                    "code": "sig User {\n    follows : set User \n}\nsig Influencer extends User {}\n\npred 
Spec {\n    // Influencers are followed by everyone else\n\tall u : Influencer | follows.u = User - u\n}",
                    "derivationOf": "MeN6ByQPq7rRyBNft",
                    "children": []
                }
            ]
        }
    ]
}



















Conclusion



Some lessons

• Students like the gamification aspects of challenges


• Feedback that is good for experts is not necessarily good for novices


• Too many challenges with automatic feedback may be prejudicial


• Open data is awesome for research
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The future

• Move from “specification challenges” to “validation challenges”


• Rethink all the formal methods teaching approach in the AI era
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Thanks!
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