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Why? questions

\Algorithmic debugging"

Roly Perera (University of Birmingham) First-order interactive programming 19 January, 2010 12 / 79



Why? questions

Roly Perera (University of Birmingham) First-order interactive programming 19 January, 2010 13 / 79



Why? questions

Roly Perera (University of Birmingham) First-order interactive programming 19 January, 2010 14 / 79



Why? questions

Roly Perera (University of Birmingham) First-order interactive programming 19 January, 2010 15 / 79



Why? questions

Roly Perera (University of Birmingham) First-order interactive programming 19 January, 2010 15 / 79



Why? questions

Roly Perera (University of Birmingham) First-order interactive programming 19 January, 2010 15 / 79



Why? questions

Roly Perera (University of Birmingham) First-order interactive programming 19 January, 2010 16 / 79



Why? questions

Roly Perera (University of Birmingham) First-order interactive programming 19 January, 2010 17 / 79



Why What if? questions

Roly Perera (University of Birmingham) First-order interactive programming 19 January, 2010 17 / 79



Why What if? questions

Roly Perera (University of Birmingham) First-order interactive programming 19 January, 2010 18 / 79



Why What if? questions

Roly Perera (University of Birmingham) First-order interactive programming 19 January, 2010 19 / 79



Why What if? questions

How is the intensional view a�ected by the edit?
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3. Execution as a persistent, reactive data structure
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Term

define
equal(x,y) = case x of

Nil -> case y of
Nil -> False
Cons(a,b) -> False

Cons(x',y') -> case y of
Nil -> False
Cons(a,b) -> case equal_nat(x',a) of

True -> equal(y',b)
False -> False

equal_nat(x,y) = case x of
Zero -> case y of

Zero -> True
Succ(a) -> False

Succ(x') -> case y of
Zero -> True
Succ(a) -> equal_nat(x',a)

in
equal(Nil,Cons(Zero,Nil))
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Succ(x') -> case y of
Zero -> True
Succ(a) -> equal_nat(x',a)

in
equal(Nil,Cons(Zero,Nil))

Interactive termM

define
equal(x,y) = case x of

Nil -> case y of
Nil -> val v3
Cons(a,b) -> val v2

Cons(x',y') -> case y of
Nil -> val v1
Cons(a,b) -> case equal_nat(x',a) of

True -> equal(y',b)
False -> val v0

equal_nat(x,y) = case x of
Zero -> case y of

Zero -> val v6
Succ(a) -> val v5

Succ(x') -> case y of
Zero -> val v4
Succ(a) -> equal_nat(x',a)

in
equal( val v7 , val v10 )

Value store� 0

v0:False v5:False v10:Cons(v8:Zero,v9:Nil)
v1:False v6:True
v2:False v7:Nil
v3:False v8:Zero
v4:True v9:Nil
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Cons(x',y') -> case y of
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equal( Cons(Zero,Nil) ,Cons(Zero,Nil))

Interactive termM

define
equal(x,y) = case x of

Nil -> case y of
Nil -> val v3
Cons(a,b) -> val v2

Cons(x',y') -> case y of
Nil -> val v1
Cons(a,b) -> case equal_nat(x',a) of

True -> equal(y',b)
False -> val v0

equal_nat(x,y) = case x of
Zero -> case y of

Zero -> val v6
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Term M / � 2

define
equal(x,y) = case x of

Nil -> case y of
Nil -> True
Cons(a,b) -> False

Cons(x',y') -> case y of
Nil -> False
Cons(a,b) -> case equal_nat(x',a) of

True -> equal(y',b)
False -> False

equal_nat(x,y) = case x of
Zero -> case y of
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Succ(x') -> case y of
Zero -> True
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Term M / � 3

define
equal(x,y) = case x of

Nil -> case y of
Nil -> True
Cons(a,b) -> False

Cons(x',y') -> case y of
Nil -> False
Cons(a,b) -> case equal_nat(x',a) of

True -> equal(y',b)
False -> False

equal_nat(x,y) = case x of
Zero -> case y of

Zero -> True
Succ(a) -> False

Succ(x') -> case y of
Zero -> True
Succ(a) -> equal_nat(x',a)
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Roly Perera (University of Birmingham) First-order interactive programming 19 January, 2010 38 / 79



Term M / � 4

define
equal(x,y) = case x of

Nil -> case y of
Nil -> True
Cons(a,b) -> False

Cons(x',y') -> case y of
Nil -> False
Cons(a,b) -> case equal_nat(x',a) of

True -> equal(y',b)
False -> False

equal_nat(x,y) = case x of
Zero -> case y of

Zero -> True
Succ(a) -> False

Succ(x') -> case y of
Zero -> False
Succ(a) -> equal_nat(x',a)

in
equal( Cons(Succ(Zero),Nil) ,Cons(Zero,Nil))

Interactive termM

define
equal(x,y) = case x of

Nil -> case y of
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False -> val v0

equal_nat(x,y) = case x of
Zero -> case y of

Zero -> val v6
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Succ(a) -> equal_nat(x',a)

in
equal( val v7 , val v10 )

Value store� 4

v0:False v5:False v10:Cons(v8:Zero,v9:Nil)
v1:False v6:True v13:Succ(v21:Zero)
v2:False v7: Cons(v13:Zero,v14:Nil) v14:Nil
v3: True v8:Zero v21:Zero
v4: False v9:Nil
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Many issues

Code modi�cation
I Higher-order functions

E�cient implementation?

Non-termination
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