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Tiger type rules, revision #2

S,D;Gl-’\b exp : t,S

G : variable -o0-> type[never nil] b is a bool ean
S: k -o-> (record (x t) ...) or (array t) e is a tiger AST.
D: id-o->1t k is a nunber

t isint, string, void, nil, or k

A tiger expression e type checks with typet if (for any S):
0,{int=int,string=string},0 |-~false e: t,S

(In tiger progranms "int" is an identifier, but here it is a type,

which is separate fromthe identifier (except in the |I|ine just

above where it is both, but hopefully that’s clear).)
—————————————————————— [ nun R R PR RN
SSDG|-"b num: int,S S,DG|-"b str : string,S
——————————————————————— [ voi d] s-------------------[var]
S,D,G|[-"b () voi d, S S,D,G|-"b x qt),S
S,D,G|-"b el int,S S,DG|-"b e2 int,S"’
----------------------------------------------------- [ bi nop]

S,D,G|-"b (binop el e2) int,S"’

S,D,G|-"b el : string S,D,G|-*"b e2 : string, S’

------------------------------------------------------ [ eqop]

S,D,G|-"b (eqop el e2) num S’
SSDG|-"bel: int,$S S,DG|-"true e2 : t,S"’
————————————————————————————————————————————— [while] -------------cuum--------[break]

SSDG|-"b (while el e2) : void, S’ S,D,G|-~true (break) : void,S
SSDG|-"bel: int,S S,D,G|-"be2: t,S”’
———————————————————————————————————————————————— [ when]

S,D,G|-*b (when el e2) : void, S’
SSDG|-"bel: t1,8 S,D,G|-"b e2: t2,8"
————————————————————————————————————————————————— [ begi n2]

S,D,G|-"b (begin el e2) t2,S

SSD,G|-"bel: t1,8 S ,D,G|-"b (begin e2 e3 e4 ) t,S”’
—————————————————————————————————————————————————————————————————— [ begi nN|

S,D,G|-"b (begin el e2e3 e4 ...) : t,8"’
S,D,G|-"bel: int,S S,DG|-"be2: t2, S’ S',D,G|-"b e3 : t3,S"’
------------------------------------------------------------------------------- [if]

SDG|-*b (if el e2 e3) : same(t2,t3),S "’

SSDG|-"bel: int, S S,DG|-"be2: int,S"’ S',D GH{x:int} |-~true e3: t,s"’
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S, DHid=D(id")},G|- e: t, S
------------------------------------------- [let-tid]

St{k=array D(id )},D+{id=k}, G |- e : t, § k \not \in \dom(S)
SSDG|- (let ([type id (array id )]) e) : t, S

St{k=record{x:D(id" ),...}},DH{id=k}, G |- e : t, & k \not \in \dom(S)

S,D,G|- (let ([type id (record (x id) ...)]) e : t, S

S,D,G|- € t', S S,DGHid:t’} |- e: t, S’ t’ == ni
-------------------------------------------------------------------- [let-var]
SDG|- (let ([var ide']) e :t, S’
SSDG|- e :t',S S ,D GH{id:same(t’,D(tid))} |- e: t, S t =/=ni
------------------------------------------------------------------------------- [let-var-t]
SSDG|- (let ([var idtide]) e: t, S’
SSD,G|- Ivalue : k, $ S (k) = array t S,bbG|- e: int,S
———————————————————————————————————————————————————————————————————— [aref]
SSDG|- (aref Ivaluee) : t,S5"’
S,D,G |- lvalue : k, S S (k) =record{...,id:t,...}
-------------------------------------------------------- [dot]
S,DG|- (dot lvalue id) : t,S
SSD,G|-"b el : k S,D,G|-"b e2: k&
——————————————————————————————————————————————————— [ eql op]
S,D,G|-"b (eqop el e2) num S
---------------------- [nil]
SD,G|-*bnil : nil,S
SSDG|-*blvalue : t,S"’ S,DbG|-"be: t'SsS"’ same(t,t’)
—————————————————————————————————————————————————————————————————— [set]
SSDG|-"b (:=lvalue e) void, S
sane : t t ->t
same(int,int) = int same(k, k) = k
sane(string,string) = string same(nil,k) =k
sane(void,void) = void same(k,nil) =k

When the sane function is used above, it is assuned to be defined. (In other words,
if sane is not defined for the types in some rule, you cannot use that rule.)

Simlarly, when an environnment is used with sone variable, the environnment nust
have a binding for the rule in order to use the rule.

The only expression formmnissing fromthese pages is |l et expressions that have multiple
bi ndings. Multiple var bindings are the sane as nested | et expressions, each with one
var binding. To handl e those, collect each maxi mal sequence of type declarations
together, ensure there are no cycles in just the "type id = id declarations, and then
apply the first three rules on this page sinultaneously to the sequence of declarations.



