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* (lexical analysis):
token
* (syntax analysis): token
A abstract syntax
tiny C tree
parser .
* (semantics analysis): [::::::]
Fors: o rEEas Fors: o rEEsE
& tiny-C *
* val
typedef struct symbol {
char *name;
* int val; /* ~ */
- : header AST *func_params;
_ . AST *func_body;
_ } Symbol;
FoFrI: o rRmeF Forsz »rEE8F

int executeExpr(AST *p)
{

if(p == NULL) return O;
switch(p->op){
case NUM:

return p->val;

case SYM:

case PLUS_OP:

return executeExpr(p->left) + executeExpr(p->right);
case MINUS_OP:

return executeExpr(p->left) - executeExpr(p->right);
case MUL_OP:

return executeExpr(p->left) * executeExpr(p->right);
case LT_OP:

return executeExpr(p->left) < executeExpr(p->right);
case GT_OP:

L 2
int getValue(Symbol *var)

return var->val;

}

int setvValue(Symbol *var,int val)

{
var->val = val;
return val;
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Fars: - rEEas
(environment) (bind)

.
defineFunction

void defineFunction(Symbol *fsym,AST *params,AST *body)
{

fsym->func_params = params;
fsym->func_body = body;

. declareVariable

void declareVariable(Symbol *vsym,AST *init_value)

{
if(init_value = NULL){
vsym->val = executeExpr(init_value);

(environment)

X = 19g/ |~ foo(x,y)
/g I
foo(1,2)

\ return x + y;
\ }

}
b3
For;: - rRE8F Fors:rEE8E
. *
* Environment
— envp * envp
Symbol *var; { _ -
int val; int 1; ; R
} Environment; for(i = envp-1; 1 >= 0; i--){
if(Env[i].var == var) return Env[i].val;

Environment Env[MAX_ENV];

int evnp = 0; = envp ) retﬂif\yar—>val; ‘
‘ val ‘
Fo ¥z a8y Fors: o rEEaE
IS & executeExpr

int setValue(Symbol *var,int val)
¢
int i; //////
for(i = envp-1; i >= 0; i--){
if(Env[i].var == var){
Env[i].val = val;

return val;\\\\\
}

¥
var->val = val;
return val; ——_

val

int executeExpr(AST *p)
{

if(p == NULL) return O; executeCallFunc

switch(p->op){

case CALL_OP: ////
return executeCal lFunc(getSymbol (p->left),p->right

case PRINTLN_OP: _—

printFunc(p->left);
/* */

return O;

bs




FoxsE . rEiay

Fars: - rEEas
printin

. bind

int executeCallFunc(Symbol *f,AST *args)

{
int nargs; int val; ‘ ‘
AST *params;
nargs = 0;

for(params = f->func_params; params!/=b<ﬂﬁ;
params = getNext(params)){

Env[envp+nargs].var = getSymbol(getFirst(params));
Env[envp+nargs].val = executeExpr(getNth(args,nargs));

static void printFunc(AST *args)

printf((char *)executeExpr(getNth(args,0)),
executeExpr(getNth(args,1)));
printf(*'¥n");

nargs++; \‘ ‘\‘ ‘ ¥
3
envp += nargs;
”: a— |
executeStatement(f->func_body);
o I* * T
envp -= nargs; ’—‘ |:|
}
For;: - rRE8F Fors:rEE8E
L 2 L 2
C (dynamic
binding)
var Xx; *

addx(y) { return x + vy; }

addxy(x,y) { return addx(y); }

main()
x = 10;
printIn("%d",addx(2)); /* 12 */
printIn(%d",addxy(2,3)); /* 5 */
}
ForIz N8y Foriz o rEE8EF
. declareArray ¢ executeCallFunc
executeStatement
o tiny C val void executeStatement(AST *p)
if(p == NULL) return;
. switch(p->op){ —M8M8M8m™ AST op
case BLOCK_STATEMENT:
void declareArray(Symbol *a, AST *size) executeBlock(p->left,p->right);
{ break;
a->val = (int)malloc(sizeof(int)*executeExpr(size)); case IF_STATEMENT: . .
3 executel f(p->left,getNth(p->right,0),getNth(p->right,1));
break;
int getArray(int a, int index) | int setArray(int a,int index, case WHILE_STATENENT:
{ int value)
int *ap; { default: / default
ap = (int *)a; int *ap; executeExpr(p);
return ap[index]; ap = (int Ma;
h ap[index] = value; ¥

return value;
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IF

o if AST
(then ) AST (else )

case IF_STATEMENT:
executel f(p->left,getNth(p->right,0),
getNth(p->right,1));

Forzz-raEasy
*
* AST
AST executeBlock

case BLOCK_STATEMENT:

executeStatement(getFirst(statements));

envp = enyp_save; = ———
return; m[p\ ‘
}

break; executeBlock(p->left,p->right);
break;
void executelf(AST *cond, AST *then_part, AST *else_part)
{
if(executeExpr(cond)) d
executeStatement(then_part);
else _
executeStatement(else_part); B
¥ val
For;: - rRE8F Fors:rEE8E
return setjmp/longjump
& excuteBlock
¢ return
bind ¢ return AST
- in executeReturn
void executeBlock(AST *local_vars,AST *statements) case RETURN_STATEMENT:
{ executeReturn(p->left);
AST *vars; break;
envp_save = envp; s
for(vars = local_vars; vars = NULL; vars = getNext(Vv3 * executeStatement
Env[envp++].var = getSymbol(getFirst(vars));
for( ; statements != NULL; statements = getNext(state * return executeCallFunc

setjmp/longjmp

ForIz N8y Foriz o rEE8EF
setjmp/longjump return executeCallFunc
& setjmp/longjmp & return
execCallFunc
R - — executeCallFunc
#iclude <setjmp.h> goolQ)
Jmp_buf env; { Jmp_buf *funcReturnEnv; — Jmpbuf
int funcReturnval; (
foo()
ééijmp(env); -r-e-tfenvisave = funcReturnkEnv; /* */
2. funcReturnEnv = &ret_env; /* */
ggo1Q; if(setjmp(ret_env) 1= 0){ /* longjmp */
7 val = funcReturnvVal; /* return */
T ¥ else { /* . */
} ic-)r-ngmp(env 1; executeStatement(fi>func_body); /* */
¥ funcReturnEnv = ret_eny_save; /* */
longjmp longjmp .

executeCallFunc
Imp buf
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return executeCallFunc
& return executeReturn
funcReturnVal funcReturnEnv

void executeReturn(AST *expr)

funcReturnval = executeExpr(expr); /*
longjmp(*funcReturnEnv,1); /* setjmp
error(longjmp failed!¥n™); /*

Forzz-raEasy
return executeCallFunc
executeCallFunc
ret_env — funcReturnEnv

gxecuteStatement

\\W estore

P
executeCallFunc
ret_env

funcReturnEnv

executeRétrun

FoOYSILRERE
executeCallFunc

FO 52 e EIENE
while

int executeCal IFunc(Symbol *f,AST *args)
{

int nargs;

int val;

AST *params;

Jmp_buf ret_env;

Jmp_buf *ret_env_save;

nargs = 0;

for(params = f->func_params; params != NULL;
params = getNext(params)){
Env[envp+nargs].var = getSymbol(getFirst(params));
Env[envp+nargs].val = executeExpr(getNth(args,nargs));
nargs++;

ret_env_save = funcReturnEnv;

funcReturnEnv = &ret_env;

envp += nargs;

if(setjmp(ret_env) 1= 0){
val = funcReturnval;

} else
executeStatement(f->func_body);

3

envp -= nargs;

funcReturnEnv = ret_env_save;

return val;

& while AST

case WHILE_STATEMENT:
executeWhile(p->left,p->right);
break;

& executeWhile executeExpr

void executeWhile(AST *cond,AST *body)

whi le(executeExpr(cond))
executeStatement(body) ;

FO¥s s e RTBE
For

FOrsz RN EF
main

& main yyparse

& yyparse EOF
defineFunction declareVariable

* executeCallFunc main

int mainQ)

int r;
yyparse(Q);
r = executeCal lFunc(lookupSymbol ("'main'),NULL);

return r;
b \

‘ main call
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L 2 *.c L 2
L 2
% cc -o tiny-c-run interp_main.o AST.o cparser.o <
interp.o interp_expr.o * tiny C
* (tiny-c-run)
—tiny C (sample.c)
% tiny-c-run < sample.c
Forzs o rREag FOrsIyraEas
tiny-C 8
tiny C 8
* ¢ Y
-8 88
X = 1+2;
y = 100;
z = (x+y)*10+34; -
print z+1;
L 2

tiny-C




