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Categorical Formalization of Program Modification
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Formalization of program modification is proposed. Se-
ries of source code version are represented as List like
structured Monad as meta computation. Using this Delta
Monad, we can make reliable program development possi-
ble. For example, comparing traces of different versions is

performed in Haskell.
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headDelta :: Delta a -> a
headDelta (Mono x) X
headDelta (Delta x _) X

tailDelta :: Delta a ->
tailDelta (Mono x)
tailDelta (Delta _

Delta a
Mono x
ds

ds)

instance Monad Delta where
return x = Mono x
(Mono x) >>= f
(Delta x d) >>= f

f x
Delta (headDelta (f x))
(d >>= (tailDelta . f))
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| generator x
| numberFilter xs = filter isPrime ; xs

OO0O0ODelta Monad DO0OO0O00O0DODO DeltaO0O0O ‘countxs

= [1..x]

= length xs

‘ numberCount x = count (numberFilter (generator x))

‘data Delta a = Mono a | Delta a (Delta a)
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generator x = [1..x]
numberFilter xs = filter even o xs
count xs = length xs

numberCount x = count (numberFilter (generator x))
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generator x = Mono [1..x]
numberFilter xs = let primeList = filter isPrimg: 1 XS
in

evenList = filter even o xs
Delta evenList (Mono primeList)
count xs = return (length xs)

numberCount x = count =<< numberFilter =<< generator x
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*Main> numberCount 1000
Delta 500 (Mono 168)
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