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Re-writing Data.Map in agdazhs

Data.Map is a library providing an efficient Map interface in Haskell.
Internally the Map is represented as a balanced binary-search tree.

The library provides ~150 functions and ~7 type-class instances perfori
various operations on Maps. These were successfully re-written in Agda with
minimal changes to their definitions. foldableFunctorMap : (f : a —~ b) (m : Map k a) — foldMap f m = (fold > fmap f) m

Main steps :

Remove incomplete definitions through pre-conditions

Rewrite functions to convince Agda's termination checker

Add type-class instances through record types ite : : : :a) (Lr: Map k a)

st 1) ++ ((kx , x) = [1) ++ (toAscList r)

null :: Map k a -> Bool null : {k a : Set} — Map k a — Bool
null Tip = True - null Tip = true
null (Bin {}) = False null (Bin

find :: Ord k => k -> Map k a -> a find : {k a : Set} ~ { kord : Ord k |
find _ Tip = error . (key : k) (map : Map k a)

"Map: given key is not present.." - {key € map} - a
find k (Bin _kx x Lr) = ... find key t@(Bin sz kx x 1 r) {prf} = ... data Map (k : Set) (a : Set) { _ : Ord k |} {lower upper : [ k ]=} : Set where

Tip : {{lsu : lower < upper}} — Map k a {lower} {upper}

instance (Ord k) => Foldable (Map k) iFoldableMap : {k : Set} { _ : ord k | Bin : (size : Nat) - (kx : k) - (x : a) ~ (L : Map k a {lower} {[ kx 1})
where ~ Foldable (Map k) . (r : Map k a {[ kx 1} {upper}) - Map k a {lower} {upper}

foldMap f Tip = mempty iFoldableMap .foldMap f Tip = mempty

foldMap f (Bin _ _v 1r) = -iFoldableMap .foldMap f (Bin _ _v 1 r) =

mappend (foldMap f 1) mappend (foldMap f 1)

Is agdazhs a viable framework for bringing formal Gpe) (@7 ) QR & e Grpr) @ ) Gl & 6%

verification to Haskell programs ?

Can we port the Haskell library Data.Map to the
language set of agdazhs ?

What invariants and properties are guaranteed in this
library ?

Can we formally state and verify these properties ?

insert : {lower upper : [ k J=} — (ky : k) —~ (y : @) — (m : Map k a {lower} {upper})

T4U Delft — Map k a {min lower [ ky 1} {max upper [ ky 1}




