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/* chad ¢ d clark < clarkch @cpsc . ucalgary . ca >
*

* cpsc 411 lec ??

* winter 2002 lab 02

*

* assignnent #1 - a first stab.

*

* file: aslpars.c

* purpose: a basic parser for ninisculus.
*

*

*

~

/* Set DEBUG to 1 for extra printf()’'s
* Set DEBUG to O for fewer printf()’'s
*

*/
#define DEBUG O

[ * ## | ncl udes #HEH#HHBHHHBHHHBHHHBHHHBHHHBHHHBHHHBHHHBHHHBHHHBHHHBHHH A HES ¥

/* printf, etc */
#i ncl ude <stdio. h>

/* #defines for values of the tokens. */
#i ncl ude "asltokens. h"

/* the tree stucture and functions */
#i ncl ude "asltree. h"

[ * ## external s #H##HHHHABHHHHHHHHHHHHHHH T HHH TP >

/* the text of the current token */
extern char * yytext;

/* gets the next token */
extern int yylex(void);

/* the current token (as a type)

* see asltokens.h for the definitions
*/

extern int curr_token

[* ## Function Prototypes ###HHHAHHHBHHHBHHHBHHHBHHHBHHHBHHHBHHHBHHHBRHHE * ]

/* The prog() function perforns the recursion for the BNF rule:
* prog -> stnt

*/

struct stree_node * prog();

/* The stnmt () function perforns the recursion for the BNF rule:
* stm -> |F expr THEN stm ELSE stnt

| WH LE expr DO stnt

| DO stmt UNTIL expr

| READ ID

| 1D ASSI GN expr

| PRINT expr

* F ¥ X F



aslpars.c Page 2 of

* | BEG N stntlist END
*/
struct stree_node * stnt();

/* The stmtlist() function perfornms the recursion for the BNF rule:
* stnmlist -> stntlist stnt SEM COLON

*

*/ |

struct stree_node * stntlist();

/* The expr() function perforns the recursion for the BNF rule:
* expr -> expr addop term
* | term
*
* This is done via an equival ent EBNF rul e:
* expr -> term{ addop term]}
*/
struct stree_node * expr();

/* The addop() function perforns the recursion for the BNF rule:
* addop -> ADD
* | SuB
*
* This ammounts to just checking for syntax errors and eating up a token
*/
struct stree_node * addop();

/* The term() function perforns the recursion for the BNF rule:
* term-> term nul op factor

* | factor

*

* This is done via an equival ent EBNF rul e:

* term-> factor { nulop factor }

*/

struct stree_node * term();

/* The mul op() function perforns the recursion for the BNF rule:
* mul op -> MJL
* | DIV
*
* This ammounts to just checking for syntax errors and eating up a token
*/
struct stree_node * nul op();

/* The factor() function perforns the recursion for the BNF rule:

* factor -> LPAR expr RPAR
* | ID

* | NUM

* | SUB NUM

*/

struct stree_node * factor();

[ * ## Functi ons ####HHHHABHHHHHHAT R HH PR *

/* parse_error() wines to stderr and calls the parse process quits.

* this function gets called when the syntax read in seens to be wong.
*

*/

void parse_error() {

fprintf(stderr, "\nPARSE ERROR tough luck :( ");
fprintf(stderr, "\n\tH nt: %\n", yytext);
exit(-1);
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}

/* match_token() is an auxillary function that checks the current token
* against the function’s only argunent.

*

* |f they match the current token is advanced one token in the input.
* |f they don't match parse error() is called.

*

*/

void match_t oken(int token) {
if (DEBUG printf("match _token trying for %l\n",token);

if (token == curr_token)
curr_token = yylex();
el se
parse_error();

/* prog() deals with the rule:

* prog -> stm

* by calling stnt() and returning the result of stm () as the result of prog()
*/

struct stree_node * prog() {

struct stree_node *ret_tree;
if (DEBUG printf("prog(): token = %\n", yytext);

ret tree = stnt();

if (DEBUG printf(" -> end of prog()\n");
return(ret_tree);

/* stnt() deals with the rule:

* stm -> |F expr THEN stm ELSE stnt
| WHI LE expr DO stm

| DO stmt UNTIL expr

| READ ID

| 1D ASSI GN expr

| PRINT expr

| BEG N stntlist END

by examining the first token and then calling other rule' s functions
depending on the first token. Finally a node in the syntax tree is
made and returned as the recursion unw nds.

* % Xk kX F X X F

*

*/
struct stree_node * stnt() {

/* variabl es used for storage of argunents while building nodes. */
char * ident;

struct stree_node *ident_node;

struct stree_node *an_expr;

struct stree_node *if_expr;

struct stree_node *then_stnt;

struct stree_node *el se_stnt;

struct stree_node *do_stnt;

struct stree_node *whil e_expr;

struct stree_node *until _expr;
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struct stree_node *slist;
struct stree_node *ret_tree;

if (DEBUG printf("stnt(): token = % -> ", yytext);

switch(curr_token) {

case (T_IF):
/* stmt -> |IF expr THEN stnt ELSE stm */

if (DEBUG printf("IF type\n");
mat ch_t oken(T_I F);

if (DEBUG printf("IF\n");
if_expr = expr();

mat ch_t oken( T_THEN) ;

if (DEBUG printf("THEN\N");
then_stnm = stnt();

mat ch_t oken(T_ELSE) ;

if (DEBUG printf("ELSE\n");

el se_stnt = stm();

ret_tree = makel Fnode(if_expr, then_stnt, else_stnt);

if (DEBUG printf(" -> end of stnmt()\n");
return(ret _tree);
br eak;

case (T_WH LE):
/* stmt -> WHI LE expr DO stnt */

if (DEBUG printf("WH LE type\n");
mat ch_t oken( T_WHI LE) ;

whil e_expr = expr();

mat ch_t oken(T_DO);

do_stnmt = stnt();

ret _tree = makeWH LEnode(whil e _expr, do_stnt);

if (DEBUG printf(" -> end of stnt()\n");
return(ret_tree);
br eak;

case (T_DO:
/* stnt -> DO stnt UNTIL expr */

if (DEBUG printf("DO type\n");
mat ch_t oken(T_DO);

do_stnm = stnt();

mat ch_t oken(T_UNTIL);

until _expr = expr();

ret_tree = makeDOnode(do_stnt, until_expr);

if (DEBUG printf(" -> end of stnmt()\n");
return(ret _tree);
br eak;

case (T_READ):
[* stmt -> READ ID */

if (DEBUG printf("READ type\n");
mat ch_t oken( T_READ) ;
i dent _node = makel Dnode(yytext);
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mat ch_t oken(T_I D);
ret _tree = nmakeREADnode(i dent node);
if (DEBUG printf(" -> end of stnt()\n");
return(ret_tree);
br eak;

case (T_ID):
/* stmt -> 1D ASSI GN expr */

if (DEBUG printf("ID type\n");
i dent _node = nakel Dnode(yytext);
mat ch_t oken(T_I D);

mat ch_t oken( T_ASSI GN) ;

an_expr = expr();

ret _tree = nmakeASSI GNnode(i dent _node, an_expr);

if (DEBUG printf(" -> end of stnt()\n");
return(ret_tree);
br eak;

case (T_PRINT):
/* stnt -> PRINT expr */

if (DEBUG printf("PRINT type\n");
mat ch_t oken( T_PRI NT) ;

ret ur n( makePRI NTnode(expr()));
br eak;

case (T_BEG@ N):
[* stmt -> BEG N stntlist END */

if (DEBUG printf("BEG N type\n");

mat ch_t oken(T_BEG N) ;
slist = stntlist();
mat ch_t oken(T_END) ;

ret _tree = nmakeBEd Nnode(slist);

return(ret_tree);
br eak;

def aul t:
/* we shoul d never get here */

if (DEBUG printf("not a valid statenent type\n");
parse_error();
if (DEBUG printf(" -> end of stnt()\n");
return((struct stree_node*)4);
/* 4 seens convenient (and used in |ab) */
/* prob a bad pointer val ue though! */
br eak;

} /* switch */
} [* sttt () */

/* stntlist() deals with the rule:
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* % Xk kX F X F

*

*/

stntlist
|

-> stntlist stnt SEM COLON

by treating the rule as the rule:
-> stnt SEM COLON stntli st

stmtlist
I

epsilon (denoted by a NULL pointer) is generated when we get to an END
token as END is the only elenment of stntlist’s follow set.

struct stree_node * stntlist() {

struct stree_node *a_stnt
struct stree_node *rest |ist;

if (DEBUG printf("stntlist(): token = %\n", yytext);
if (curr_token !'= T _END) {

a_stnt

stnt();

mat ch_t oken(T_SEM COLON) ;

rest _|ist

=stntlist();

if (DEBUG printf(" -> end of stnmtlist()\n");

return(makeSTMILI STnode(a_stnt, rest _list));

} I* if

*/

if (DEBUG printf(" -> end of stmlist()\n");
nul | pointer */

return(0)

/[* stmtlist()

*/

/* The expr() function perforns the recursion for the BNF rule:
expr -> expr addop term
term

*

L T T R

*

*/

This is done via an equival ent EBNF rul e:
expr -> term{ addop term}

thanks to K. C. Louden’s _Conpiler_Construction_ (pp 146) for show ng the

BNF [ a->abec

c ]

to be equivalent to the EBNF[ a ->c { bc } ].

struct stree_node * expr() {

/* pointers to nodes that get returned to us by other functions.
* we use these to build our node.

*/

struct stree_node *term expr;
struct stree_node *right;
struct stree_node *node;

if (DEBUG printf("expr(): token = %\n", yytext);

term.expr

term();

/* so long as we still have an addop keep chaining terns together */
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while (curr_token == T_ADD || «curr_token == T_SUB) {
if (curr_token == T_ADD) {

mat ch_t oken( T_ADD) ;
right = term);

/* the first termto be added is "termexpr’.
* the second termis 'right'.
*/

node = nakeADDnode(term expr, right);
term expr = node;

}
else if (curr_token == T_SUB) {

mat ch_t oken( T_SUB) ;
right = term);

/* we are subtracting the second term ('right’)
* fromthe "termexpr’.
*/

node = nmakeSUBnode(term expr, right);
term expr = node;

}
el se parse_error(); /* we should never get here. this is
* overkill but lets make checking a habit.
*/
} /[* while */

if (DEBUG printf(" -> end of expr()\n");
return(termexpr);

} /I* expr() */

/* The addop() function perfornms the recursion for the BNF rule:
* addop -> ADD
* | SuB

*

* This ammounts to just checking for syntax errors and eating up a token.
*/
struct stree_node * addop() {

if (DEBUG printf("addop(): token = %\n", yytext);

if (curr_token == T_ADD) {
mat ch_t oken( T_ADD) ;

if (DEBUG printf(" -> end of addop()\n");
return(0);

}

else if (curr_token == T_SUB) {
mat ch_t oken( T_SUB) ;

if (DEBUG printf(" -> end of addop()\n");
return(0);
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el se
parse_error();

if (DEBUG printf(" -> end of addop()\n");
return( NULL) ;

/* The term() function perforns the recursion for the BNF rule:

*

*

*

*

*

*/

term-> term nul op factor
| factor

This is done via an equival ent EBNF rul e:

term-> factor { nulop factor }

struct stree_node * term() {

/* pointers to sub trees. */

struct stree_node *factor_expr

struct stree_node *node;

struct stree_node *right;

if (DEBUG printf("term(): token = %\n", yytext)
factor_expr = factor();

while (curr_token == T_MJL || curr_token == T_DV) {

if (curr_token == T_MJL) {
if (DEBUG printf(" -> MJL token\n");

mat ch_t oken(T_MJL);
right = factor();

/* we are multipling 'factor_expr’ and "right’. */

node = nmakeMJLnode(factor_expr, right);
factor _expr = node;

}

else if (curr_token == T _DV) {
if (DEBUG printf(" -> DV token\n");

mat ch_t oken(T_DI V) ;
right = factor();

/* we are dividing 'factor_expr’ by 'right’. */
node = nakeDl Vnode(factor_expr, right);
factor_expr = node;
Llse parse_error(); /* we shouldn’t be able to get here. */
} [* while */
if (DEBUG printf(" -> end of term)\n");

return(factor_expr);

/* ternP() */

/* The mul op() function perfornms the recursion for the BNF rule:

*

mul op -> MJL
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*

*

*

*/

| DIV

This anmounts to just checking for syntax errors and eating up a token.

struct stree_node * mulop() {

if (DEBUG printf("mulop(): token = %\n", yytext);

if (curr_token == T_MJL) {
mat ch_t oken(T_MJL);

if (DEBUG printf(" -> end of mulop()\n");
return(0);

}

else if (curr_token == T_DIV) {
mat ch_t oken(T_DI V) ;

if (DEBUG printf(" -> end of mulop()\n");
return(0);

}

el se
parse_error();

if (DEBUG printf(" -> end of mulop()\n");
return(NULL);

/* The factor() function perforns the recursion for the BNF rule:

*

b T R

*

*/

factor -> LPAR expr RPAR
| ID
[ NUM
| SUB NUM

by examining the first (ie current) token to split up the rule into

smal | er rul es.

struct stree_node * factor() {

/* pointers to sub tree structures */

struct stree_node *ret_tree;

struct stree_node *an_expr;

struct stree_node *ident_node;

/* tenporary holders for node infromation */
char *ident;

char *num

if (DEBUG printf("factor(): token = 9%\n", yytext);
swi tch(curr_token) {

case (T_LPAR):
/* factor -> LPAR expr RPAR */

if (DEBUG printf("LPAR type\n");
mat ch_t oken( T_LPAR);

an_expr = expr();

mat ch_t oken(T_RPAR);

if (DEBUG printf(" -> end of factor()\n");
return(an_expr);
br eak;
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case (T_ID):
/* factor -> ID */

if (DEBUG printf("ID type\n");

i dent _node = nmakel Dnode(yytext);
mat ch_t oken(T_I D);

if (DEBUG printf(" -> end of factor()\n");
return(ident_node);
br eak;

case (T_NUM:
/* factor -> NUM */

if (DEBUG printf("NUMtype\n");

ret _tree = nmakeNUVhode(yytext);
mat ch_t oken( T_NUM ;

if (DEBUG printf(" -> end of factor()\n");
return(ret_tree);
br eak;

case (T_SUB):
/* factor -> SUB NUM */

defaul t:

if (DEBUG printf("SUB type\n");
mat ch_t oken( T_SUB) ;

/* put a negation sign on the string */
num = (char*) malloc(strlen(yytext)+2);
sprintf(num "-9%", yytext);

mat ch_t oken( T_NUM ;

ret _tree = nmakeNUvhode(num;

free(num;

if (DEBUG printf(" -> end of factor()\n");
return(ret_tree);

br eak;

parse_error();
br eak;

} /* switch */

} /* factor()

*/
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