Oat v. 1 Language Specification

1 Grammar

The following grammar defines the Oat syntax. All binary operations are left associative with precedence
levels indicated numerically. Higher precedence operators bind tighter than lower precedence ones.

prog = prog
| decly ..decl;
decl = global declarations
| gdecl
| fdecl
gdecl = global variable declarations
global id = gexp;
arg n= arg
| tid
args = args
| argy, ..,arg,
fdecl = function declaration
| retty id(args) block
block BES blocks
| {stmty..stmt,}
t = types
|  int
|  bool
e
ref = reference types
|  string
|t

F = function types
| (to, .., tn) — retty



retty

bop

uop

8exp

lhs

return types

void
t
(left associative) binary operations
* multiplication (precedence 100)
+ addition (precedence 90)
- subtraction (precedence 90)
<< shift left (precedence 80)
>> shift right logical (precedence 80)
>>> shift right arithmetic (precedence 80)
< less-than (precedence 70)
<= less-than or equal (precedence 70)
> greater-than (precedence 70)
>= greater-than or equal (precedence 70)
== equal (precedence 60)
1= not equal (precedence 60)
& logical and (precedence 50)
| logical or (precedence 40)
[&] bit-wise and (precedence 30)
1] bit-wise or (precedence 20)
unary operations
1
global initializers
integer 64-bit integer literals
string C-style strings
ref null
true
false

newt [1{gexpy, .., gexp,

lhs expressions
id
expq Lexpo]



exp = expressions
| id
| integer 64-bit integer literals
| string C-style strings
|  refnull
|  true
| false
| expy [exps]
| id(expy, .., expn)
| newt[l{expy, ..,exp,} Explicitly initialized array
|  newint [expq] Default-initialize int array
|  newbool [exp] Default-initialize bool array
| expy bopexp,
| uopexp
| (ew)
vdecl n= local declarations
| varid=exp
vdecls = decl list
| vdecly, .., vdecl,
stmt = statements
| Ihs = exp;
| vdecl ;
| return exp;
| return ;
| id(expy, .., expn);
| if _stmt
| for(vdecls; expopt; stmtopt) block
|  while(exp) block
if_stmt = if statements
| if(exp) block else_stmt
else_stmt = else
| €
|  else block
|

else if_stmt



2 Typing Rules

‘ F bopy, .., bop; : F‘

TYP_INTOPS

'_ +/ *, -, <</ >>/ >>>/ [&], [l] . (int, 1nt) — int

TYP_CMPOPS

F==1=<,<=,>>= (int, int) — bool

TYP_BOOLOPS
F&, | : (bool,bool) — bool

TYP_LOGNOT
F 1: (bool) — bool

TYP_BITNEG
F . :(int) — int -

TYP_NEG
F-:(int) — int -

G;LFexp:t

x:teL
——————  TYP_LOCAL
G;LFx:t -
———————  TYP_INT
G;LFn:int -
TYP_STRING

G;LtF s:string

TYP_NULLSTR
G; Lt stringnull : string -

G:LF f[oull 0] TYP_NULLARR

TYP_TRUE
G;LF true:bool -

TYP_FALSE
G;LF false: bool -

G;LFexpy :tll G;LFexpy:int
G;L - expy[expo] : t
fi(ty, .., t;) >t€G G;Lbtexpy:t;y .. G;LEexp:t

TYP_INDEX

GiLF flexpy, . expy) <t TYP_CALL
G;Lbexpy:t .. G;Lbexp:t
G;Lt newt[1{expy, .., exp;} :t[] TYP_ARRLIT
G;LF expy : int
3L F newint [expr] : £0J TYP_ARRZEROINT
G;LF expy : int
3L F newbool [expy] : 11 TYP_ARRZEROBOOL
Fbop:(t,tp) >t Gi;Lbexpi:t; G;Lbexpy:ty ¥ BoD

G;L - expybopexpy : t
Fuop:(t) -t G;LEexp:t
G;L - uopexp : t

TYP_UOP



‘G;L1 deecl:>L2‘

GiLFexp:t x¢L
G;LFvarx=exp = L,x:t

TYP_DECL

’G;LO F vdecls = Li‘

G;LgFuovdech = L1 ... G;L;_qF vdecl; = L;
G; Lo b vdecly, ..,vdecl; = L;

TYP_VDECLS

’G;Ll;retty F stmt = Lz‘

G; L1 - ovdecl = Ly
G;Ly;t Fodecl; = Ly
G;LElhs:t G;LFexpy:t
G;LstFlhs=expy; = L
fi(ty, .., tj)) > voide G G;LFexp;:t; .. Gi;LFexpi:t;
G;L;tF f(expy, .., exp;); = L
G;LFexp:bool G;L;ttblocky G;L;tF blocky
G;L;t - if(exp) block; else blocky = L
G;LFexp:bool G;L;t = block
G;L;t - while(exp) block = L
G;Li Fudecls = Ly G;LypFexp:bool Gj;Lp;thstmt= L3 G;Ly;tHk block
G;Ly;t b for(vdecls; expopt; stmtopt) block = Ly
G;LFexp:t
G;L;tt returnexp; = L

TYP_SDECL

TYP_ASSN

TYP_SCALL

P_IF

TYP_WHILE

TYP_FOR

TYP_RETT

TYP_RETVOID

G;L;voidt return; = L

G;L;t block

G;Lg;t F stmty ..stmt; = L;
G;Lg;t - {stmty ..stmt;}

TYP_BLOCK

’ G;Lg;t b stmty..stmt; = L;

G;Lg;tbFstmty =Ly ... G;Li_q;tFstmt; = L;
G;Lo;t & stmty ..stmt; = L;

TYP_STMTS



Go b decl = Gy

x¢G -;-Fgexp:t
G I~ global x = gexp; = G, x:t

fEG
GF tf(tl X1, ..,tixl-) block = G,f: (tlr "rti> —t

TYP_VDECL

TYP_FDECL

’ Go b decl .. decl; = Gi‘

Go Fdecli = Gy ... G;_qFdecl; = G;
Go F decly .. decl; = G;

TYP_GLOBAL_CTXT

Gixi:t1, .., x;:t;3t F block
GF tf(tyx, .., tix;) block

TYP_GFUN

3o gexp it
G I~ global x = gexp;

TYP_GVAR

Go - decly ..decl; = G GlFdecly .. G decl;
F decly .. decl;

TYP_PROG



