x,f,ns
i
terminals

rt

ft

int
string
_|_

*

while
return
void

L

int

string

void

(tl, --/ti) — rt
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types

reference types

return types

function types



const

bop

exp

decl

stmt

block

prog

|>(»+

X
const

exp1 bop expy
f(expy, .., exp;)
(e)

tx=exp

decl;

X =exp;

flexpy, .., exp;);

if (exp) block; else block,
while(exp) block

return exp;

return ;

{stmty ..stmt;}

stmtq .. stmt;

x:t
Ll/L2

constants

binary operations

expressions

declarations

statements

blocks

prog

local contexts

global contexts



| St
| Gl/ GZ
| (G M

formula
judgement

formulay .. formula;
x:teL

fifteG

x &L

TypeChecking
F const : t

Fbop : ft

G;LFexp:t

G;Ly Fdecl = L,

G;Ly;rt b stmt = Ly
G;L;rt F block

G;Lg;rt b= stmtq ..stmt; = L;
F prog

judgement =

TypeChecking

user_syntax
x

i
terminals
t

r

rt

ft

const

bop

exp

decl

stmt
block
prog

L

G
formula

—————  TYP_INT
Fn:int



— X TYP_STRING
Fs:string

TYP_ADD
F +: (int, int) — int -
TYP_MUL
F x: (int, int) — int -
TYP_SUB
F - : (int,int) — int -
G;LFexp:t
F const : t
—————  TYP_CONST
G;LF const:t -
x:t€L
——————— TYP_VAR
G;LFx:t -

Fbop:(t,tp) >t Gi;LEexpi:t; G;Lbexpy:t

G;L - expibopexpy : t TYr-por
fi(ty, .., t;) >t €G G;Ltexpy:t;y .. G;LEexp:t
TYP_ECALL
G;L I f(expy, .., exp;) : t
|GsLy b decl = L, |
GiLFexp:t x¢L
G;LFtx=exp=L,x:t TYP_DECL
’G;Ll;rtl—stmt:>L2‘
G;L1|_d€CZZ>L2
G;Ly;rtbdecl; = Ly TYP_SDECL
xiteL G;Lkexp:t
G;L;rt-x=exp; = L TYP_ASSN
fi(ty, .., t;)) > void€ G G;LFexp:t; .. G;Lbexpi:t;
TYP_SCALL
G;L;rt - f(expy, .., exp;); = L
G;LFexp:int G;L;rtt blocky G;L;rtF blocky
TYP_IF

G;L;rtF if(exp) block; else blocky; = L
G;LFexp:int G;L;rtt block
G;L;rt Fwhile(exp) block = L

G;LEexp:t
G;L;tF returnexp; = L

TYP_WHILE

TYP_RETT

TYP_RETVOID
G;L;voidF return; = L -

G;L;rtt+ block



G;Lg;rt & stmtq ..stmt; = L;

TYP_BLOCK
G;Lg;rt - {stmty ..stmt;} -
’ G;Lg;rt - stmtq ..stmt; = L;
G;Lg;rtbstmty = L1 ... G;Li_q;rtbFstmt; = L;
TYP_STMTS
G;Lg;rt - stmty ..stmt; = L; -
Go; - ;int b stmtq ..stmt; = L;
TYP_PROG

F stmtq .. stmt;



