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Conor McBride

(WG2.8 #26, Frauenchiemsee, 8-12 June 2009)
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0o, t[w r d a“a In this talk, I consider validating containers with respect to
v L shape, syntax with respect to type, but most especially,
interaction with respect to circumstances.
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Here's a picture of a list, seen as a recursive data structure.
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They don't zip so well, some times.
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But if each node makes clear what length it delivers and what
length subnode it is willing to accept,...
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...zipping is always spot on.
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Z:=N
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dota. Vec = ¥ >TNT% where
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data Dom:({N}-a*\-»{N}a.* whefe
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type Tei o = Down (Vec v)
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It's sensible, and even becoming traditional, to abstract your
syntax over the type used to represent variables, pointing to the
functorial structure of renaming and the monadic structure of
substitution.

I'm just playing the same trick, with typed syntax. We're working
in slightly fancier (i.e., slice) categories, but the structure is the
same, so the code is the same. You'd expect that if your
renaming maps each variable to another of the same (base)
type, then deploying it will preserve the (arbitrary) type of any
term. And that's what you get, at no extra charge.

It may help to give a candidate for O :: {Base}—*, representing

variables. A common choice is In {I'}, where [ :: [Base]
represents a context. This definition is at least a decade old —
Altenkirch and Reus used it exactly as this typed version of de
Bruijn indices in their CSL 1999 paper.
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instance IFunctor Tm where
imap = rename
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cwer C;
FILE *b; i
b= fopen (“roencreatz bet’ "r');

¢ = faec (b)y

b or not b, that is the question:
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cker C;
FILE ®b;
b= fopen (“roencreatz bet’ “v');

if (')
e Whether 'tis nobler in the mind to suffer
el { The slings and arrows of outrageous fortune,

¢ = faetc (b);
)

cwer C;
FILE #b; g 0.5
b= foPQV\ ("rosencreatz bt | v )i

if (1b) lowgjep (mumsie, -1 )i |
dg { \*\b (‘ ftof (b‘) { Or to take arms against a sea of troubles

(., = fgd:&(b);
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o~ @T = Vjo{}—=T{}

is the type of an arrow of outrageous fortune.
The world gets to choose what state we're in, but must provide
evidence that it satisfies the precondition O.

This is by contrast with the “parameterised monads” of Atkey
and others.

class PMonad ({ :: {Lt} = * = {L} = *) where
preturn :: V &, i. & —> P {i} &« {i}
pbind :: V o, B.i,], k.
WP {i} & {jy =
(@ =W {j} B ikp —
P {i} B {k}
A PMonad does not permit outrageous fortune: in any call to
pbind, we fix the intermediate state {j} is fixed up front, and the
world must deliver it. PMonads thus give access to the
predictable fragment of effectful computation. Every IMonad

can be specialized to the PMonad of its predictable fragment by
using

data Eq :: {Lt} = {l} = * where
Refl :: Eq {i} {i}

data K :: * = {L} = * where
K:x—>K({i}

data (A ({3 2B > G2 H > {y—*
where

(:&:) = O{i} = T{i} = (O:A\:T){i}

newtype Predict (i X j =
Ensure (P (Eq {j} :/\: K &) {i})

That is, Predict (P i (X j is the type of (P computations starting
from state {i} which reach a state considered satisfactory if it
happens to be the state {j} we predicted (and if we have a value

in X, to boot).

(K String :x:Eg [Closed)

E Dpend
Eg {Opent

FOpen She

PGkl (K (Moybe Gher) B fOpedd)

FUoe, Ei {Unes?

(9 mf«’v‘ 4?; only

dota 3 (State + Stete) where
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Preconditions and postconditions for our file IO operations...

...uniformly determine the predicate transformer characterizing

o one step of file 10.
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