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Representation in Haskell
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Free Monad of a Functor g

datag*a=Rea|lIn(g (g* a))
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Example: Substitution

type Var = String
data Sig a = Add a a| Val Int | Let Var a a | Var Var
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(Re (m\ v,s))
transsypst (m, Val n) =iVal n
transgypst (m, Add x y) = Re (m,x) ‘iAdd" Re (m, y)
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Example: Substitution

type Var = String
data Sig a = Add a a| Val Int | Let Var a a | Var Var

type Transp f q g =Va.(q,fa) — g*(q, a)

transgups - Transp Sig (Map Var uSig) Sig

transgupst (m, Var v) = case Map.lookup v m of

Nothing — iVar v
Justt — toFreet

transsubst (M, Let v b s) = iLet v (Re (m, b))

(Re (m\ v,s))

transsypst (m, Val n) =iVal n
transgypst (m, Add x y) = Re (m,x) ‘iAdd" Re (m, y)

subst :: Map Var uSig — nuSig — uSig
subst = [transsupst]p
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Non-Example: Inlining

transiniine :: Transp Sig (Map Var puSig) Sig
transiniine (m, Var v) = case Map.lookup v m of
Nothing — iVar v
Just e — toFree e
transiine (m, Let v b's) = Re (m[v — b],s)
transinjine (m, Val n) =iVal n
transipine (m, Add x y) = Re (m, x) 'iAdd" Re (m, y)
inline :: uSig — pSig
inline = [transipiine]p 0
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Recall the type Transp
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The original type Transp

type Transp f g g =Va.(q,fa) — g*(q, a)
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Example: Inlining

transiniine :: Trans'y Sig (Map Var) Sig

transinine m (Var v) = case Map.lookup v m of
Nothing — iVar v
Juste x— e

transinine m (Let v b's) =s (m[v — b m|)

transiniine m (Val n) = iVal n

transiniine m (Add x y) = x m'iAdd'y m
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Macro Tree Transduction Rule lllustrated

a1

~32
O

type Transy f qg =V a.qa—f(q(g*a) —a)—>g"a
—_————

O
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Conclusion

Why Tree Transducers?

e Compositionality ~~ deforestation
e Manipulation of transducers

e Composition with state transition functions
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Conclusion

Why Tree Transducers?

e Compositionality ~~ deforestation
e Manipulation of transducers

e Composition with state transition functions

Implementation

> cabal install compdata

Future work

e proper formalisation
e monadic transducers
e graph transducers
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Bonus Slide: Definition of Macro Tree Transducers

for each f/n e F

F(X1, ooy Xn), Yy e e vy Ym
9(f(a X0, 1 Ym) = U and g/(m+1) e Q
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Bonus Slide: Definition of Macro Tree Transducers

for each f/n e F

f(x1,oo oy Xn), YV1yeevs ¥Ym) — U
9(fla ) ym) and g/(m+1) € Q
Where u € RHS,, m, which is defined as follows:

1<i<m g/keG uwu,...,ux € RHS, m
yi € RHS, m g(ui,...,ux) € RHS, m

1<i<n {¢/(k+1)eQ wui,...,ux € RHS, m
q’(x;,ul,...,uk) € RHS,,ym
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