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EAARBTIO 4 B R RAMNTRY (Parse Tree 5, Concrete Syntax Tree), PAMCHY b, Houtmingis
RN BAFR . FTOARE, BT o TR F S TR PR TU A, R AT AR
HAFTgE— 2D R Sk .

let g:i32 = 10;
fn fib(x:132) -> 132 {
if (x <= 1) {

return x;

}
let a = fib(x - 1);
let b = fib(x - 2);
let r = a + b;
return r;

}

fn main() {

let r = fib(10) + g;
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program

(__fnDef ]
let ; .. (fnSign) { (varDeclStmt) }
[typedScalarDec]) %Ilue ) 1
Cid ] | type ) larithExpr) (scalarDecl] = (Crvalue ]
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fib
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program

Body

(param ) (type] (if ) (varDef) (lvarDef ) (varDef]
fib 132 ‘\
(ret)(id)(#nca11](id]) (fnCall)
a b r r
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let g:i32 = 10;
fn fib(x:132) -> i32 { // scope fib
if (x <= 1) {
return x;
}
let a = fib(x - 1); // { scope 1
let b = fib(x - 2); // { scope 2
let r = a + b; // { scope 3
return r;
//}
/7 }
// Y
}
fn main() { // scope main
let r = £ib(10) + g; // { scope 1
// Y
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g global 0x0000 i32

fib global 0x0100  (i32) — 32
main global 0x0101  (void) — void

% 6.3 1% 6.9 o main FEOH R RS BT S R

FRIRAF B (BER) &yl RE
T main:scopel 0x1000 R4
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X fib 0x1100 i32

a fib:scopel 0x1101 R0
b fib:scope2 0x1102  FKH
r fib:scope3 0x1103 RN
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. main: (void)->void
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x:132
©x1100
() fib fib () ()
a exelee p 0x0100 r r r
ox1101 9x1102 oxl1le3 0x1103  ©x1eee
X X X X a b fib g
0x1100 ©x11eeo Ox11e0 0x1100 9x1101 ex11e2 0x0100 OxB688
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Input: AST root of a function; Global symbol table: gdict

1: let dict = gdict // all usable identifiers of the function
2: procedure INDEXING (cur)

3:

10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:

subdict = (); // identifiers defined in the current subtree;
for each child € cur.children do // left to right visit in order;
match child.type :
case VarDecl = // declaration node
dict.add(child.id); // add to the dictionary; If already existed, report error;
subdict.add(child.id); // add to the sub dictionary;

case VarRef = // reference node
child.refid.index = dict.getIndex(child.refid); //this step may fail; or return none if not existed;
case VarDeclRef = // declaration and reference that may reference multiple vars, e.g., d = a + b;
for refid € child.refids do
refid.index = dict.getIndex(refid); //this step may fail; or return none if not existed;
end for
dict.add(child.id); // add to the dictionary; If already existed, report an error;
subdict.add(child.id); // add to the sub dictionary;

case OtherLeafNode = // other leaf node that has no identifiers
Continue;
case NonLeafNode = // for intermediate nodes: recursively indexing the subtree;
Indexing(child);
end match
end for
for each entry € subdict do // remove the identifiers defined in the current subtree;
dict.remove(entry);

end for

26: end procedure
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(MET S RAZy g HX
X: Ty [X] =Ty X BRER Ty
I [1] =32 BBl 132
X[1]: Ty [X] = &Ty, [I] = i32 P X B RAC & Ty
{11,..., In} i, ..., I,] = &i32 BHKA N &i32
{1; N} [I; N] = &i32 BTN &i32
X=Y [X] = [Y] G e R
X = Y[Z] [2] = i32, [X]=[«Y], [Y]=&[*Y]  $fEs] fvEm A
X[z] =Y [2] = i32, [X]= &[Y] B s | e el
X bArithOp Y [X] = [Y] = [X bArithOp Y] CIUE RO EARERRIE A R R 2 A
X bRelOp Y [X] = [Y], [X bRelOp Y] = bool TIURRIBEBRERIRI AL, 5 R N bool
if(x) {...} [X] = bool 14 bool
while(X) {...} [X] = bool 214> bool
X bLoglp Y [X] =[Y] = [X bLogOp Y] = bool _jti¥iiz B HAEEALE R A bool
uLogOp X [X] = [uLogOp X] = bool — LI AR 45 R 194 bool
F(X: Tyl)-> Ty2 {

return Y; [F] = (Tyl) — Ty2, [Y] = Ty2 PRSP ] / 7 SCUE e S B2 R
}
F(X) [F] = ([X]) = [F(X)] ORISR 1) 2R B 2 B
struct ST {

A:Ty1, .

[ST] = (Tyl, Ty2) GERL R A

B:Ty2
}
X.A=Y [X.A4] = [Y], [X] = [X.A,_] LEFIIR field 287
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let g:132 = 10

= [020000] = [10], [0x0000] = i32, [10] = 432

fn fib(x:i32) -> i32

= [020100] = (i32) — i32, [021100] = i32

if (x <= 1)

= [021100 <= 1] = bool, [0x1100] = [1], [1] = i32
return x

= [021100] = 32

let a = fib(x - 1)

= [021101] = [020100(01100 — 1)]

= [020100] = ([0x1100 — 1]) — [020100(0x1100 — 1)]
= [021100 — 1] = [021100] = [1]

let b = fib(x - 2)

= [021102] = [020100(021100 — 2)] (6.1)
= [020100] = ([0x1100 — 2]) — [020100(0£1100 — 2)]
= [021100 — 2] = [021100] = [2]

letr=a+b

= [021103] = [021101 + 021102]

= [021101 4 021102] = [021101] = [021102]

return r

= [021103] = i32

fn main()

= [020101] = (void) — void

let r = fib(10) + g

= [021000] = [020100(10) + 02:0000]

= [020100(10) + 020000] = [020100(10)] = [0z0000]
= [020100] = ([10]) — [020100(10)]

H1 T BRI M KR, AR I AR B TR, AT A38)] : [021000] = 432, [021101] =
i32, [021102] = i32, [0x1103] =32, FHRMRG P L AT RAEFERALS], WISEBZYTEZ K S5 K
RBY AU E KA, MINTRERMNE— R AHOR I .
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fn fac(n:i32) -> i32 {
let r = 1;
while (n>0) {
r =r % n;
n = n-1;
}

return r;
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