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@Refinement("0 <= y && y <= 50")
int y;
y = 10; //Correct
y = 100;//Refinement Type Error

upperBound

𝑢𝑝𝑝𝑒𝑟𝐵𝑜𝑢𝑛𝑑 > 𝑙𝑜𝑤𝑒𝑟𝐵𝑜𝑢𝑛𝑑

𝑟𝑒𝑡𝑢𝑟𝑛

𝑟𝑒𝑡𝑢𝑟𝑛 == (𝑙𝑜𝑤𝑒𝑟𝐵𝑜𝑢𝑛𝑑 + 1)

𝑟𝑒𝑡𝑢𝑟𝑛

𝑟𝑒𝑡𝑢𝑟𝑛 ≥ 𝑙𝑜𝑤𝑒𝑟𝐵𝑜𝑢𝑛𝑑 ∧
𝑟𝑒𝑡𝑢𝑟𝑛 ≤ 𝑢𝑝𝑝𝑒𝑟𝐵𝑜𝑢𝑛𝑑

is subtype of

𝑣𝑎𝑙𝑢𝑒1

𝑣𝑎𝑙𝑢𝑒1 == 55

is subtype of 𝑣𝑎𝑙𝑢𝑒1

𝑣𝑎𝑙𝑢𝑒1 > 50

𝑣𝑎𝑙𝑢𝑒1
𝑡𝑟𝑢𝑒

𝑢𝑝𝑝𝑒𝑟𝐵𝑜𝑢𝑛𝑑1
𝑢𝑝𝑝𝑒𝑟𝐵𝑜𝑢𝑛𝑑1 > 𝑣𝑎𝑙𝑢𝑒1

is subtype of

is subtype of
𝑢𝑝𝑝𝑒𝑟𝐵𝑜𝑢𝑛𝑑1

𝑢𝑝𝑝𝑒𝑟𝐵𝑜𝑢𝑛𝑑1 == 10 + 40

@StateSet({"green", "amber", "red"})
public class TrafficLight {

public TrafficLight() {...}

@StateRefinement(from="red(this)", to="amber(this)")
@StateRefinement(from="green(this)", to="amber(this)")
public void transitionToAmber() {...}

@StateRefinement(from="amber(this)", to="red(this)")
public void transitionToRed() {...}

@StateRefinement(from="amber(this)", to="green(this)")
public void transitionToGreen() {...}

}

TrafficLight tl = new TrafficLight();

tl.transitionToAmber(); //Correct

tl.transitionToRed();   //Correct

tl.transitionToGreen(); //Error

@Refinement("_ >= lowerBound && _ <= upperBound")
public static int inRange( int lowerBound, 

@Refinement("upperBound > lowerBound")
int upperBound) {

return lowerBound + 1;
}
...

@Refinement("_ > 50") int value = 55;

inRange(value, 10 + 40 ); //Error

𝑡𝑟𝑢𝑒

𝑙𝑜𝑤𝑒𝑟𝐵𝑜𝑢𝑛𝑑

𝑡𝑙1

𝑔𝑟𝑒𝑒𝑛(𝑡𝑙1)
<:

𝑡𝑙1

𝑟𝑒𝑑 𝑡𝑙1 ∨
𝑔𝑟𝑒𝑒𝑛(𝑡𝑙1)

𝑡𝑙2

𝑎𝑚𝑏𝑒𝑟(𝑡𝑙2)

𝑡𝑙2

𝑎𝑚𝑏𝑒𝑟(𝑡𝑙2)
<:

𝑡𝑙3
𝑟𝑒𝑑(𝑡𝑙3)

𝑡𝑙3

𝑎𝑚𝑏𝑒𝑟(𝑡𝑙3)
<:

•
•
•
•


