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Ordering Constraint 
caused by Threat

Causal link

Start
In(Robot,R2),
In(Key,R2),
Open(D)

Grasp-Key-In-R2
In(Robot,R2),
In(Key,R2)
Holding(Robot,K)

Go-R2-R1-With-Key
In(Robot,R2),
Holding(Robot,K)
Open(D)
¬In(Robot,R2),
¬In(Key,R2),
In(Robot,R1)
In(K,R1)

Lock Door
Open(D),
Holding(Robot,K)
¬ Open(D)
Locked(D)

Put-Key-In-Box
In(Robot,R1),
Holding(Robot,K)
¬Holding(Robot,K),
¬In(K,R1),
In(K,B)

Goal
In(K,B),
Locked(D)

(4)

(1)

(2)

(3)

Ordering Constraint 
caused by Threat

Causal link

Start
In(Robot,R2),
In(Key,R2),
Open(D)

Grasp-Key-In-R2
In(Robot,R2),
In(Key,R2)
Holding(Robot,K)

Go-R2-R1-With-Key
In(Robot,R2),
Holding(Robot,K)
Open(D)
¬In(Robot,R2),
¬In(Key,R2),
In(Robot,R1)
In(K,R1)

Lock Door
Open(D),
Holding(Robot,K)
¬ Open(D)
Locked(D)

Put-Key-In-Box
In(Robot,R1),
Holding(Robot,K)
¬Holding(Robot,K),
¬In(K,R1),
In(K,B)

Goal
In(K,B),
Locked(D)

(4)

(1)

(2)

(3)

Start
In(Robot,R2),
In(Key,R2),
Open(D)

Grasp-Key-In-R2
In(Robot,R2),
In(Key,R2)
Holding(Robot,K)

Go-R2-R1-With-Key
In(Robot,R2),
Holding(Robot,K)
Open(D)
¬In(Robot,R2),
¬In(Key,R2),
In(Robot,R1)
In(K,R1)

Lock Door
Open(D),
Holding(Robot,K)
¬ Open(D)
Locked(D)

Put-Key-In-Box
In(Robot,R1),
Holding(Robot,K)
¬Holding(Robot,K),
¬In(K,R1),
In(K,B)

Goal
In(K,B),
Locked(D)

(4)

(1)

(2)

(3)
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Drive(P) 

1 

Maintain(At(Car,P)) 

2 

Insert(Key)  

3 

Maintain(InIgnition(Car,P)
) 4 

Drive(L) 

5 

Maintain(At(Car,L)) 

6 

Remove(Key) 

7 

Maintain(Have(key)) 

8 

At(Car,P) 

1 

InIgnition(Key
) 2 

At(Car,L) 

3 

Have(Key) 

4 

At(Car,L
) 3 

Have(Ke
y) 4 

Insert(Key)  
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Maintain(At(Car,
L)) 6 
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y)) 8 
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4 

Drive(P) 

1 

Insert(Key)  

3 

Maintain(InIgnition(Car,
P)) 4 

Maintain(At(Car,L)) 

6 

Remove(Key) 
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Maintain(Have(key)) 
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At(Car,P) 
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InIgnition(Key
) 2 

At(Car,L) 
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Have(Key) 
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