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at is diff?

| diff : List A — List A — Diff A

where A is either Char or String.
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at is diff?

| diff : List A — List A — Diff A
where A is either Char or String.

| patch : Diff A — List A — Maybe A
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hat is diff?

| diff : List A — List A — Diff A
where A is either Char or String.

| patch : Diff A — List A — Maybe A

data Diff (A : Set) : Set where
Mk : A — Diff — Diff
Rm : A — Diff — Diff
Cp : A — Diff — Diff - or without the A
Stop : Diff
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Minimize size (diff x y), for some definition of size.

patch (diff x y) x = Justy
patch Stop x = Just x
patch (d; + ds) x = patch dy x >= patch dy

patch (reverse (diff y x)) x = Just y
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y not normal diff?

Bad description of the change.
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y not normal diff?

Bad description of the change.

Cannot be done in a typed way — to patch:

» serialize,
» patch the string,
» parse (and hope)

[Faculty of Science
Universiteit Utrecht Information and Computing Sciences]

o = = = E DA



hy not normal diff?

Bad description of the change.

Cannot be done in a typed way — to patch:

» serialize,
» patch the string,
» parse (and hope)

Patching may fail, parsing should not.
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ning example

mutual
data Expr : Set where
1 . Expr

—_ : Expr — Expr

_+_ : Expr — Expr — Expr

Let : Decl — Expr — Expr
data Decl : Set where

Val : Expr — Decl

Serves to demonstrate:

» constructors with different numbers of arguments

» mutually recursive types
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ff on trees (Lozano, Valiente)

data Tree : Set where
Fork : Label — List Tree — Tree

diff  : List Tree — List Tree — Diff
patch : Diff — List Tree — Maybe (List Tree)

data Diff : Set where
Mk : Label — Diff — Diff
Rm : Label — Diff — Diff

Cp : Label — Diff — Diff -- or without Label
Stop : Diff
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mple

Let Let
VRN VRN
Val + Val —
| / N\ | |
1 1 = 1
/ N\
1 1
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mple

Val

Val
Cp ‘Let’
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Val

Val
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mple

+ —

/ N\ |

1 1 1 = 1

/ N\
1 1
Cp ‘Let" $ Cp 'Val’
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mple

+ —

/ N\ |

1 1 1 + 1

/ N\
1 1
Cp ‘Let" $ Cp 'Val’
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mple

+ —

/ N\ |

1 1 = 1

/ N\
1 1
Cp ‘Let’ $ Cp ‘Val' $ Rm ‘1’
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_|_ —

/ N\ |

1 1 + 1

/ N\
1 1
Cp ‘Let’ $ Cp ‘Val' $ Rm ‘1’
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Cp ‘Let’ $ Cp ‘Val' $Rm ‘1" $ Cp ‘+’
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mple

Cp ‘Let’ $ Cp ‘Val' $Rm ‘1" $ Cp ‘+’
$Cp'1

[Faculty of Science
Universiteit Utrecht Information and Computing Sciences]

o = = = E DA



mple

1
Cp ‘Let' $Cp ‘Val' $Rm ‘1" $ Cp '+’
$Cp1"$Cp ‘1’
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1
Cp ‘Let' $Cp ‘Val' $Rm ‘1" $ Cp '+’
$CpI'"$Cp 'l $ Mk '’
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mple

Cp ‘Let’ $ Cp ‘Val' $Rm ‘1" $ Cp ‘+’
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mple

Cp ‘Let’ $ Cp ‘Val' $Rm ‘1" $ Cp ‘+’
$CpI'$Cp'l" $Mk ‘—" $ Mk ‘1’
$ Stop
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Observations

Subproblems are given by two forests. Trees in the forest belong
to the family of types we consider.

The constructors determine how the forests change.

Both trees (forests) are considered in a depth-first preorder

traversal.
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The universe

Constr : N — Set
Constrn = List (Fin n)
Type : N — Set
Typen = List (Constrn)
Fam : N — Set
Famn = Vec (Typen)n

Families are a collection of types.
Types are a collection of constuctors.

Constructors contain fields with recursive calls.
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Xpressions

Assume that expr is 0 and decl is 1.

ExprFam : Fam 2 mutual
ExprFam = data Expr : Set where

([ :: 1 : Expr

(expr:: []) i —_ : Expr — Expr

(expr = expr i []) = _+_ : Expr — Expr — Expr
(decl :: expr:: []) : Let : Decl — Expr — Expr
[]

) data Decl : Set where

((expr:: []) :: Val : Expr — Decl

3 [Faculty of Science
& Universiteit Utrecht Information and Computing Sciences]

=] F = E E 9DQAC¢



ironments

data Env {A : Set} (I : A — Set) : List A — Set where
[] : Env]
o {x: A} {xs : ListA} —

Ix — Envixs — Envl (x::xs)
Lists indexed by the list of types of their elements.
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rpreting the universe

C[.]:{n:N} —
Constrn — (Finn — Set) — Set
Cl J{n}xsf = Envfxs
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lerpreting the universe

C[.]:{n:N} —
Constrn — (Finn — Set) — Set
Cl J{n}xsf = Envfxs

T[] :{n: N} —
Typen — (Finn — Set) — Set
T[ ] {n} xsf = X (Fin (length xs))
(An — ([ lookup n (fromList xs) ] f)
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Interpreting the universe

C[.]:{n:N} —
Constrn — (Finn — Set) — Set
C[_ J{n}xsf = Envfxs

T[] : {n: N} —
Typen — (Finn — Set) — Set
T[ ] {n} xsf = X (Fin (length xs))
(An — C[ lookup n (fromList xs) ] f)

F[_ ] : {n: N} —
Famn — (Finn — Set) — Finn — Set

F[ Jxsffn = T[lookup fnxs]f
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Interpreting the universe
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C[.]:{n:N} —
Constrn — (Finn — Set) — Set
C[_ J{n}xsf = Envfxs

T[] : {n: N} —
Typen — (Finn — Set) — Set
T[ ] {n} xsf = X (Fin (length xs))
(An — C[ lookup n (fromList xs) ] f)

F[.] : {n: N} —
Famn — (Finn — Set) — Finn — Set
F[ Jxsffn = T[lookup fn xs ] f

data g {n : N} (F : Famn) (fn : Finn) : Set where
() :F[F](pF)fn — pFfn
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ing a specific family

module GenericDiff {n

N} (F : Fam n) where
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Helpers

The type of constructors of a type.

constrOf : Finn — Set
constrOf t = Fin (length (lookup t F))

Given a type and a constructor of that type, the fields.

fields : (t : Finn) — constrOf t — List (Fin n)
fields t ¢ = lookup c (fromList (lookup t F))
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Generic diff

data Diff : List (Finn) — List (Finn) — Set where
Mk : {xsys : List (Finn)} —
(y : Finn) — (c : constrOfy) —
Diff xs (fieldsy ¢ + ys) —
Diff xs (y :: ys)
Rm : {xsys : List (Finn)} —
(x : Finn) — (c : constrOf x) —
Diff (fields x ¢ + xs) ys —
Diff (x :: xs) ys
Cp : {xsys : List (Finn)} —
(z : Finn) — (c : constrOf z) —
Diff (fields z ¢ + xs) (fieldszc H+ ys) —

Diff (z :: xs) (z::ys)
Stop : Diff [] (]
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neric diff

puEnv :  List (Finn) — Set
pEnv = Env (u F)

patch : {xsys : List (Finn)} —

Diff xsys — pEnvxs — Maybe (uEnv ys)
diff : {xsys : List (Finn)} —

uEnv xs — pEnvys — Diff xsys
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How to define patch
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patch : {xsys : List (Finn)} —

Diff xsys — pEnvxs — Maybe (uEnv ys)
patch (Rmtcds) ({ c’,args ) :: ts) with ¢’ = ¢
patch (Rmtcds) ((c'yargs) ::ts) | No _ Nothing
patch (Rm tcds) ((.c,args ) ::ts) | Yes Refl = patch ds (args ++ ts)
patch (Mk t c ds)

ts with patch ds ts
| Nothing = Nothing
| Just ts’ with splitEnv (fields t c) ts’

patch (Mktcds)ts | Just. | (args ++' rest) = Just (( c,args) :: rest)
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Constants (then we can recover the “normal” diff)
Compression (copy entire subtrees)

Efficiency (memoization)

Haskell

Heuristics

Other notions of Diff

vV V. VvV VvV VY
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