Type and Translation Rules for Arrow Notation in GHC

Ross Paterson Simon Peyton Jones

September 16, 2004

GHC is full.
SIMON MARLOW (shortly before arrow notation was added)

Simple type rules

Let’s assume that ordinary Haskell type judgements have the form I" - e :: 7, ignoring type constraints
for simplicity. The rules below define a new judgement of the form

FAbseom— 1y —7
The components of this judgement are as follows:
I" an ordinary Haskell environment, for variables introduced outside the current proc-expression.
A typings of variables introduced in the current proc-expression.
a the arrow type of the command being constructed.

¢ a command: a new syntactic category. Many of the forms resemble expression forms, but have a
different semantics.

7; the types of a stack of additional, anonymous inputs to the command. 7; is the type of the top
element.

7 the type of values returned by the command.

Note that — is not a type constructor; 7 and 7; are ordinary Haskell types, but my — -+ 7,, — 71is
something else.



puTE A, F'AbFgceT

I'NApbqgeunt FNAbtsdo{c} T
I'procp—cu:att

I'| A Apings Fado { s} o7

'k faal(rn7)r I'| Aty do{let binds;s } == 7
I''Abte:xt
TAb, f=<euT =7 F'|AbgcnT
FNAtsdo{s}u7
CAF foa(r,7)r F'NAF,do{c¢s} T
I'N'AkFe:xT
FAb, f=<euxT—>71 puTE A,
F'AFgcT
A e:: Bool I'NAAFgdo{s}T
F'Abgepu7—1 I'Ab,do{p—cs}7

F'AbFseauT—71
I'|Atgyif ethencielsecy : T — 7

I'|A Apings Fac: T— 1
I'|Atbglet bindsine:: 7 — 1

puTE A,
F'NAA FgenT—1
TAb Ap—cuT—=T—>7

FAbgceurT—=7—>7
I'N'AtexT
F'NAbFgcen7—7

F'te:Vw.a; (w, 7)1 —a(w,T)T
D'Abg ciouti—m
F'Abg(ect ... ) uT—7

Typing and translation rules for arrow notation

These rules take a judgement
FAbgeom— -1y —7

and produce an expression ¢* such that
FEca(..((ta), 1), Tn) T

where (7a) means a tuple of the types of A.



puT=A
F'AF,cur

'procp —c:arT

't fua(rn7)r
AkFe:T

F'NAbF, f=<euT—>71

-faa(rn7)r
INAreor

NAF, f<<euxT7—7
')Ak e:: Bool

DAk T —1
F|Agsbgeou7—1

' AF,if ethencielsecy :: 7 — 7

A, binds = A’
DA'Fgeu7—1

' Ak, let bindsinec:: 7 — 71

ApuT=A
DA Fyeu7—7

F'AF, Ap—curT—=7—=7

FA'bFgeur—=7—=1
A CA
NNAkFexT

FAkrgcex7—1

A; CA
F'texVw.a; (w, 7)1 — a(w,7) T
F|Ai|_ai Ci T — T

F'NAkrg(ecr ... cp) uT—7

I

L1

FIT

k=Xp—(A)
C*

arr k> c¢*

f

arr A ((A),7) — (e,7)) > f

arr (A((A),7) — (f, (e, 7)) >> app

k= X((A),7) — if e then Left ((A1),7)
else Right ((Ag), 7)

‘1

e

arr k> (7 ||| ¢3)

kE=X((A),7) — let binds in ((A'), T)

C*

arrk > c*

k=A(((A),p),7) = ((A),7)

arr k> c¢*

C*

k=X((A),T) — ((A"),e),7T)
arr k >> ¢

ki=A((A),7) — ((Ai), 7i)

€
*

G

e (arr k; > cf)



Do notation

F'AbFgceT —

I'Akgsdo{c}:T — c*

A, binds = A/ — k= X(A) — let binds in (A')
I'A'bgdo{s}ur — s

I'| Ak, do {let binds;s } =7 —— arrk>> s*

ACATUAy — k:)\(A) — ((Al),(AQ))
DAy bgeT — c*

MfAykgdo{s}:7r — s

F'NAb,do{c¢s} T — arr k >> first ¢* >> arr snd >> s*
ACATUAy — k‘:)\(A) — ((Al),(Ag))
F|AibgenT — c*

piT, Ay = A — kK =X (p, (A2)) — (A)
I'A'bgdo{s}7 — s
F'Absdo{p—cs}uT s arr k> first ¢ >> arr k' >> s*



