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program —> stmt-seq

stmt-seq —> stmt-seq;stmt | stmt

stmt —> if-stmt|repeat-stmt|assign-stmt|read-stmt | write-stmt

if-stmt —> if exp then stmt-seq end | if exp then stmt-seq else stmt-seq end
repeat-stmt —> repeat stmt-seq until exp

assign-stmt —>  id:= exp

read-stmt —> readid

write-stmt  —>  write exp

exp —> simp-exp cop simp-exp | simp-exp
cop - <=

simp-exp—> simp-exp addop term |term

term —=> term mulop factor | factor

factor -> (exp) |num |id

addop —> +| -

mulop => * |/

RS —ERARYE TINY 381, B S 20— A4 TINY WHAFET, 1817 TINYParser 1
For M ey, WS TETiRE, BEIEMMIBITER.

AE% 3T TinyParser IBIEHTES, LBIHBIES TINY+HIE o irss.

o, TINVHE F (RE 5 5280 —HIF, TINYHE S RSGEMR IR (E: bR 7Rk 5,
X BRSSO P AE R R AT 7Y, VR A U S F 2R I ek =
TR, BIEE 5 &7 RA MRS identifier MCE* AL, HA 20309 TINY+30E
FHIER Ay, HAT A TINY SRR AR

1 program -> declarations stmt-sequence

2 declarations —> decl; declarations | ¢

3 decl —-> type-specifier varlist

4 type-specifier—> int| bool | string | float | double

(93]

varlist —> identifier {, identifier }

stmt-sequence —> statement {; statement }

7 statement —>  if-stmt | repeat-stmt | assign-stmt | read-stmt |
write-stmt | while-stmt

8 while-stmt—> do stmt-sequence while bool-exp

9 if-stmt —> if exp then stmt-seq end | if exp then stmt-seq else stmt-seq
end

10 repeat-stmt —> repeat stmt-sequence until exp

11 assign-stmt —> identifier:=exp

12 read-stmt  —> read identifier

13 write-stmt —> write exp

14 exp —> simp-exp cop simp-exp | simp-exp

(o)]




15 cop -> <|=

16 simp-exp—> simp-exp addop term |term

17 term => term mulop factor | factor

18 factor —> (exp) |num |id

19 addop —> +]| -

20 mulop=> *|/

145 SR ARYE TINY+IETE, 10045 1 TINY 875001 2% SEHUEHI TINYHEVL 0T 35,

PRSI FIR IR IR R EE A AT IRIRAE TINY+SOERE L, 5 =D — A

TINY+IARR T, X 7 58 B A, 15 2 IR ETE 7 4

® RS — AT INEK;
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SKIRAE THE SOV IR:
EF—/MEF: BEED tiny+.txt FIBTEREERE:

p 1 TinyPlusParser

B TinyPlusParser ) il My Mac Finished running TinyPlusParser : TinyPlusParser

eoce M £ main
= o Qa A o g DB B <
— TinyPlusParser ) & TinyPlusParser ) € MAIN ) [ main(argc, argv)
v (& TinyPlusParser w B -

int main( int argc, char * argvll )
{ TreeNode % syntaxTree;
h GLOBALS ? char pgm[120]1; /% source code file name */
if (arge != 2)
{ fprintf(stderr,"usage: %s <filename>\n",6argv[@]);

v @ TinyPlusParser

C PARSE

2
exit(1);
h PARSE ? 3
C scaN ’ strepy (pgm,argvl1]) ;
h SCAN ? if (strchr (pgm, '.') == NULL)
C uUTIL 2 strcat(pgm,".tny");
source = fopen(pgm,"r");
[ e ’ if (source==NULL)
{ fprintf(stderr,"File %s not found\n",pgm);
exit(1);
b

listing = stdout; /* send listing to screen x/
fprintf(listing, "\nTINY COMPILATION: %s\n",pgm);
#1f NO_PARSE
while (getToken()!=ENDFILE);
#else
53 syntaxTree = parse();
if (TraceParse) {
fprintf(listing, "\nSyntax tree:\n");
printTree(syntaxTree);
b
#endif
fclose(source);
return @;
Y

4 Tiny Parser [ BT YR SCAFRI S SCAF N Xeode SR BT R HEATIT R o % JRAAAR
M SCHEE S B, fHEHAFE 150 CH+11 Al SBATIIHR tiny+.txt SCAH:

TINY COMPILATION: /Users/ernest/TinyPlusParser/TinyPlusParser/testcode/tiny+.txt
1: {this is an example}
2: int A,B;
2: reserved word: int

»>> Syntax error at line 2: unexpected token -> reserved word: int
2: ID, name= A

»>> Syntax error at line 2: unexpected token -> ID, name= A
2: ,

»>> Syntax error at line 2: unexpected token -> ,

»>> Syntax error at line 2: unexpected token -> ,
2: ID, name= B

»>> Syntax error at line 2: unexpected token -> ID, name= B
2: ;
»>> Syntax error at line 2: unexpected token -> ;
»>> Syntax error at line 2: unexpected token -> ;
3: bool C;
3: reserved word: bool
»>> Syntax error at line 3: unexpected token -> reserved word: bool

»>> Syntax error at line 3: unexpected token -> reserved word: bool
3: ID, name= C




Syntax tree:
Assign to:
Assign to:
Assign to:
Assign to:
Assign to:
Assign to:

K IN Tiny Parser IS ANGE IEAf 20 AT 5 BHIER) ! R3] Tiny Parser N EH BREUH parse():
sk kR Rk kR kR ks oRsok ok ok sk Rskokokck ok
/* the primary function of the parser */
B CE E s )
/# Function parse returns the newly
% constructed syntax tree
*/
TreeNode #* parsel(void)
{ TreeNode * t;
token = getToken();
J/stmt_sequenceEfth&i@AgetToken
t = stmt_sequencel);
if (token!=ENDFILE)
syntaxError("Code ends before file\n");
return t;

nDoo®E>»

}
parse PRELEFEHEN stmt_sequence iR, {HZMKEM A (declarations) &g
stmt_sequence i £ AL (195 BBl Y o

1 program —-> declarations stmt-sequence
2 declarations —> decl; declarations | €

IRt declarations [153AT 75 B 55 A S P -
T RE AT KT (declarations) [#] TreeNode 45 15, B 4G FEER TreeNode 2 AH
KM (i NodeKind) 1778 AEME S, FHEIN TypeKind M52 7

ok sk kR kok kR otoksokskoRokskatok sk otk stk ok ook /|

SRRk Syntax tree Tor parsing scksdcksckokdkss/
sk sk

typedef enum {TypeK,StmtK,ExpK} NodeKind;

typedef enum {IntkK,BoolK,StringkK,FloatK,DoubleK}TypeKind;
typedef enum {IfK,RepeatK,AssignK,ReadK,WriteK} StmtKind;
typedef enum {0pK,ConstK,IdK} ExpKind;

/* ExpType is used for type checking */
typedef enum {Void,Integer,Boolean} ExpType;

#define MAXCHILDREN 3

typedef struct treeNode
{
struct treeNode * child[MAXCHILDRENI;
struct treeNode * sibling;
int lineno;
NodeKind_nodekind;
union { StmtKind stmt; ExpKind exp;} kind;
union { TokenType op;
int val;
char * name;
} attr;
ExpType type; /#* Tor type checking of exps =*/
73 } TreeNode;

SR G178 newStmtNode Al newExpNode BR%L, 4’5 XM f{) newDelcNode Bfi%k:

TreeNode * newDelcNode(TypeKind kind) {
TreeMode % t = (TreeNode *) malloc{sizeof(TreeNode)};
int i;




257U INT/BOOL/STRING/FLOAT/DOUBLE H— 3k k7€ &

if (t == NULL) {

fprintf(listing,"Out of memory error at line %d\n",lineno);

}

else {
for (1i=@;1<MAXCHILDREN;i++) t->child[i] = NULL;
t->sibling = NULL;
t—>nodekind = Typek;
t->kind.type = kind;
t=>1ineno = lineno;

}

return t;

}
XEER AT LU —A delc decl —> type-specifier varlist gz —/ TreeNode.

1 parse BRE I TG INEMT delcarations FIACHY o AR BT 3L ] token & 75 A% E

TreeNode * parse(void)

{

TreeMode % t = NULL, % r = NULL, * p = NULL;
token = getToken();
while(token == INT || token == BOOL || token == STRING

|| token == FLOAT || token == DOUBLE) {

p = delc();

match(SEMI);

if (t == NULL) {

t=1=p;
} else {
r-»>sibling = p;
=p:
}

}
if (t == NULL) {

t = stmt_sequence();
} else{

r->sibling = stmt_sequence();
}
if (token != ENDFILE} {

syntaxError("Code ends before file\n");
}
return t;
}

declarations H'[f] delc FTRES A £, KL ZH while 753K )7 -

static TreeNode * delc{void) {
TreeNode % t = NULL;
switch (token) {
case INT: t = varlist{IntK); break;
case BOOL: t = varlist(BoolK); break;
case STRING: t = varlist({StringK); break;
case FLOAT: t = varlist(FloatK); break;
case DOUBLE: t = varlist(DoubleK); break;
default:
syntaxError("unexpected token -> ");
printToken({token,tokenString);

fprintf(listing,"” ")
break;

b

return t;

}

delc & 562 HBI S — 775 DLk Bdle R 8, AR TR0 s T ) —

ID(entifier). WL (COMMA) Fl435 (SEMD FRic 41T delc &R 45 K.

static TreeNode * varlist(TypeKind kind) {
TreeNode * t = newDelcMNode(kind);
int 1 = 8;
do {

kN stmt_sequence B EX HIfEAT !

NEE 2 A




do {
token = getToken();
match({ID);
t->child[i] = newExpMNode{IdK);
t->child[i]->attr.name = copyString(tokenString};

} while({token == COMMA);

71 return t;
}

varlist PR S HCY AT dele F—ANEE 2 ID(entifier), S8 5 A EE BOATE VM R 24
A Type 9 A9 /o

TreeNode * factor(void)
{
TreeNode % t = NULL;
switch (token) {
case NUM :
t = newExpNode{ConstK);
if ((t!=NULL) && (token==NUM))
t-»attr.val = atoi(tokenString);
match (NUM} ;
break;
case ID :
t = newExpNode (IdK);
if ({(t!=NULL) && (token==ID))
t-rattr.name = copyString(tokenString);
match(ID);
break;
case STR:
t = newExpNode(ConstStringK);
if ((t!=NULL) && (token==5TR))
t-r»attr.name = copyString(tokenString};
match(STR);
break;
case LPAREN :
match{LPAREN);
t = exp();
match(RPAREN);
break;
default:
syntaxError("unexpected token -> ");
printToken(token,tokenString);
token = getToken();
break;

+
return t;
}

WK &I Tiny Parser 7K GEVCHC A V& H) AR/ B i, DR B R BEAE XS M factor B
BRI 5 B = UL
X do while 4] [ ULHL :

TreeNode * while_stmt(void) {
TreeNode * t = newStmtNode(WhileK);
match(DO};
if (t!=NULL) t-»>child[a]
match(WHILE);
if (t!=NULL) t-»>child[1] = exp();
return t;

stmt_sequence();

while ((token!=ENDFILE) && (token!=END) &&
(token!=ELSE) && (token!=UNTIL) && (token!=WHILE))




MULECE] DO R, B3 do while statement FULAC . while-stmt -> do stmt-sequence
while bool-exp >RV XN YRR ZLVCEC, I HLAGEREAR X R[5 A !

B Ja B FL e AN S B
TreeNode % exp(void)

{
TreeNode * t = simple_exp();
if ((token==LT}||(token==EQ) || {token==LTEp) {
TreeNode * p = newExpNode (OpK);
if (p!=NULL) {
p—>child[@] = t;
p->attr.op = token;
T =p;
¥
match(token);
if (t!=NULL)
t->child[1] = simple_exp();
b
return t;
H

M, WA LA FRES

TINY COMPILATION: fUsers/ernest/TinyPlusParser/TinyPlusParser/testcode/tiny+.txt
1: {this is an example}
2: int A,B;
: reserved word: int
ID, name= A

)
ID, name= B

RNk

L
3: bool C;
3: reserved word: bool
3: ID, name= C
3:
&: string D;
4: reserved word: string
4: ID, name= D
43 ¢
5: D:= 'scanner';
5: ID, name= D
B: :=
5: STR,name= 'scanner'
5:
6: Ci=A + B;
: ID, name= C

H=

ID, name= A
+
ID, name= B
]
7: do
7: reserved word: do
8: Ar=Ax2
8: ID, name= A
8: :=
8: ID, name= A
B: %
8: NUM, val= 2
9: while A<=D
reserved word: while
ID, name= A
<=
ID, name= D
16: EOF

IR N —FF 461 Tiny Parser 7E1RVE BT Be 4R IR £ unexpected token {14, L&
P ARRE AR X BLFIIUR ) A& 1 token YHBRES 1% LU HEVE i th @M i e i, 7

seooee

9:
9:
9:
9:




B R AT EIE R
148 [f*
149 * procedure printTree prints a syntax tree to the
# listing file using indentation to indicate subtrees
*/
void printTree( TreeNode % tree )} {
; int 1i;
154 INDENT;
15 while (tree != NULL) {
156 printSpaces();
57 if (tree->nodekind==TypeK) {
158 switch (tree->kind.type) {
159 case IntK:
fprintf{listing, "Type: int\n");
break;
case BoolK:
43 fprintf(listing,"Type: bool\n")};
164 break;
55 case StringK:
166 fprintf(listing,"Type: stringin");
b7 break;
168 case FloatK:
fprintf(listing,"Type: float\n");
break;
case DoubleK:
fprintf(listing,"Type: double\n");
73 break;
174 default:
5 fprintf(listing, "Unknown TypeNode kind\n");
176 break;
y H
178 } else if (tree-»>nodekind==StmtkK) {
switch (tree->kind.stmt) {
case WhileK:
fprintf{listing, "while\n");
break;
A3 case ITK:
184 fprintf{listing,"If\n");
a break;

NI delc 15 i ARSI FA5 5T ER o AN IIXT while 15 5 R L7745 A 4T ER
b, R EEESETER T B R ORFE BRI —A Program &1 14

TreeMode * newProgNode() {
TreeNode % t = (TreeNode %) malloc(sizeof(TreeNode));
int i;
it (t == NULL) {
fprintf(listing,"0Out of memory error at line %d\n",lineno);
} else {
71 for (i=0;i<MAXCHILDREN;i++) t->child[i] = NULL;
72 t->»sibling = NULL;
73 t—>nodekind = ProgK;
74 t=>1lineno = lineno;
H
return t;

}

/#* Function newStmtNode creates a new statement
* node for syntax tree construction
*/

7 TreeMode % newProgNodel();

20 TreeMNode * newDelcMNode(TypekKind);

21 TreeNode % newStmtMode(StmtKind);




PL_FFRIRAE util.c 1 5E X newProgNode £1l73 Program 7 i, SR Ji5 £E Sk SO A A5 B pR

sk RO ok Rk
/* the primary function of the parser  */
sk RO ok Rk
/* Function parse returns the newly
* constructed syntax tree
*/
TreeNode % parse(void) {
TreeNode % t = NULL, * r = NULL, * p = NULL;
token = getToken();
while(token == INT || token == BOOL || token == STRING
|| token == FLOAT || token == DOUBLE) {
p = delc();
match({SEMI);
if (t == NULL) {

t=71r=p;

} else {
r->sibling = pj
r=p;

¥
}
if (t == NULL) {

t = stmt_sequence();
} else{

r—>sibling = stmt_sequence(};
b
if (token != ENDFILE)} A{

syntaxError(“Code ends before fTile\n");
T
p = newProgNode();
p->child[@] = t;

return pj;
}
7E parse PRI BN Program 5 i (FARAD o FR AN IGE R (14T BN Progra =11 i IARHS .
[

* procedure printTree prints a syntax tree to the
# listing file using indentation to indicate subtrees
*/
void printTree( TreeNode * tree )} {
int i;
INDENT;
while (tree != NULL) {
printSpaces();
if(tree->nodekind==Progk) {
fprintf{listing,"Program\n"};
} else if (tree->nodekind==TypeK) {

Dirty Work && Complement:
K FEANAR 7 HRARZ B LS — 2 E) . XS # ] DO 2 R AR Sk
PUEH E 75 ZAE I, R PR . AP — L bb g F A -

sokskskokkok Rk Rokkak kR ook Rk s koksisk kR sk sk kaRok ok sk ko kR ok ok [
Fokokkok ok Syntax tree for parsing skskkkfksdokk/
sofokokckaekek ok ook koo ooR Rk ok Rk Rk

typedef enum {TypekK,StmtK,ExpK} NodeKind;

typedef enum {IntK,BoolK,Stringk,FloatK,DoubleK}TypeKind;
typedef enum {WhileK,IfK,RepeatK,AssignK,ReadK,WriteK} StmtKind;
typedef enum {0pK,ConstkK, IdK,ConstStringK} ExpKind;

i %l TokenType #5 /Il FLOAT A1 DOUBLE PA/MHCZESEB . B 0 SRA Sl th E 8 !




AR delc. ML TR A :

Syntax tree:
Program
Type: int

Id: A
Id: B
Type: bool

B> delc PAHZA ID IS, JEIHH 1D AE VAT ID 77 5. Bl dele BRiL:

static TreeNode * delc(void} {
TreeNode * t = NULL;
switch (token) {
case INT:
t = newDelcNode(IntK);
t->child[®] = varlist();
break;
case BOOL:
t = newDelcNode(BoolK);
t->child[@] = varlist(});
break;
case STRING:
t = newDelcNode(StringK);
t->child[®] = varlist();
break;
case FLOAT:

de(FloatK);
= varlist();

break;
case DOUBLE:

t = newDelcNode({DoubleK);
t = varlist()
break;

default:

syntaxError("unexpected token -> ");
printToken(token,tokenString);

fprintf(listing," B
break;

}

return t;

}

static TreeNode * varlist() {
token = getToken();
TreeNode * t newExpNode (IdK);
t=rattr.name copyString(tokenString);
match{ID);
if(token==COMMA) {
t->child[@] = varlist();

}
return t;
¥

delc BRECH varlist PREL. 1M varlist &— MBI R #IHZIERIZ%F 2 COMMA
FSEMI PRANF 5 Wiy . AT 87453 5 T 149 1D /AR 1D 1 child[0].
static TreeNode * stmt_sequence(void) {
TreeNo
TreeNode
while ((token!=ENDFILE) && (token!=END) &%&
(token!=ELSE) &% (token!=UNTIL) && (token!=WHILE)) {

Stmt_sequence 5 B3I WHILE 1E AL 1R &2 —.




Robust:

/#* lookup table of reserved words */

static struct {
const char% str;
TokenType tok;

} reservedwords[MAXRESERVED] = {
{"if",IF},
{"then", THEN},
{"else",ELSE},
{"end",END},
{"repeat",REPEAT},
{"until" UNTILY},
{"read",READ},
{"write" ,WRITE},
{"true",T_TRUE},
{"false",T_FALSE},
{"not",NOT},
{"and",AND},
{"or",0R},
{"int",INT},
{"string",STRING},
{"bool",BOOL},
{"float" ,FLOATY},
{"double" ,DOUBLEY},
{"do",D0},
{"while" ,WHILE}

¥

WX float F1 double JE8E TR .

/* states in scanner DFA */
typedef enum {

START, INASSIGN, INCOMMENT , INNUM, INID, INGREAT , INLESS, INSTR ,JINFLOAT|, DONE
} StateType;

typedef enum {
/* book-keeping tokens =/
ENDFILE, ERROR,
/* reserved words */
IF, THEN,ELSE,END, REPEAT ,UNTIL,READ,WRITE,
T_TRUE, T_FALSE,OR, AND,NOT, INT,BOOL,STRING,DO,WHILE, FLOAT,DOUBLE,
/#* multicharacter tokens =/
ID,NUM, STR [FLOATNUM, )
/% special symbols */
ASSIGN,EQ,LT,GT,LTE,GTE,PLUS, MINUS, TIMES, OVER, LPAREN, RPAREN, SEMI , COMMA , SQM
} TokenType;

1 R REEON, BRI — A NN O OIS, RE IR T
7. DI getToken BREHENS A — /IR NEON 7 8L BOAKSIE

N float:
case INNUM:
if (lisdigit(c)) {
if(e==".") {

state = INFLOAT;
currentToken = FLOATHNUM;
} else {




M AN S, FA H3EN INFLOAT JIRAS

case IMFLOAT:
if(tisdigit(e)) {
/# backup in the input */
ungetNextChar();

234 save = FALSE;

235 state = DONE;

236 currentToken = FLOATHNUM;
237 H

38 break;

61

case NUM: fprintf{listing,"NUM, val= %s\n",tokenString); break;
case ID: fprintf(listing,"ID, name= %s\n",tokenString); break;

[ case FLOATNUM: fprintf(listing,"FLOATNUM, name= %s‘n",tokenString); break;

case STR: fprintf(listing,"STR,name= %s\n", tokenString); break;
case ERROR: fprintf(listing, "ERROR %s :%s\n",

2. SRJSTE printToken BR AN NFTEN Const float [ case.

case FLOATNUM:
t = newExpNode({ConstFloatK);

254 if ((t!=NULL) && (token==FLOATNUM))

t->»attr.name = copyString(tokenString);

56 match{FLOATNUM) ;

break;

3. BEEIEK factor BRECIE NI B
4. HJEEM printTree:

case ConstStringK:
fprintf(listing,"Const: String: %s\n",tree->attr.name);
break;

case ConstFloatK:
fprintf(listing,"Const: Float: %s\n",tree->attr.name);
break;

default:
fprintf(listing, "Unknown ExpNode kind\n");
break;

iéimih‘ﬁ ERBFIEEST, KBt~ ERUPAE.

case FLOATNUM:
t = newExpNode(ConstFloatK};
if ((t!=NULL) && (token==FLOATNUM))
t-rattr.name = copyString(tokenString);
match({FLOATNUM) ;
break;
case T_TRUE:
case T_FALSE:
t = newExpNode(ConstBoolK);
if ((t!=NULL) && (token==T_TRUE || token==T_FALSE))
t=-»attr.name = copyString(tokenString};
token = getToken(};
break;
case LPAREN :
match(LPAREN);
t = exp();
match(RPAREN) ;
break;

BS(J:{?T‘\WX]‘ bool 5 & 73 Hr
case ConstBoolK:
fprintf{listing,"Const: Bool: %s\n",tree—>attr.name);
break;

LS !
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B REE tiny MIBITH

TINY COMPILATION: fUsers/ernest/TinyPlusParser/TinyPlusParser/testcode/tiny.txt
1: {A sample TINY program}
2: read x;
2: reserved word: read
2: ID, name= x
2:
3: if 8<x then
3: reserved word: if
3: NUM, val= @
3: <
3: ID, name= x
3: reserved word: then
&4 fact:i=1;
4: ID, name= fact
HE
4: NUM, val= 1
[
5: repeat
§: reserved word: repeat
6: fact:=factsx;
6: ID, name= fact

6: :=

6: ID, name= fact
6: %

6: ID, name= x

6: ;

7 xi=x=-1

7: ID, name= x

7: o=

7: ID, name= x

7 -

7: NUM, val= 1
8: until x=8;
8: reserved word: until
8: ID, name= x
8: =
8: NUM, val= @
8: ;
9: write fact
9: reserved word: write
9: ID, name= fact
18: end
18: reserved word: end
11:
12: EOF

Syntax tree:
Program
Read: x
IT
Op: <
Const: Integer: @
Id: x
Assign to: fact
Const: Integer: 1
Repeat
Assign to: fact
Op: *
Id: fact
Id: x
Assign to: x
Op: -
Id: x
Const: Integer: 1
Op: =
Id: x
Const: Integer: @
Write
Id: fact
Program ended with exit code: 8

Tiny.txt SCAFRVIEATE R —IHEmli A . 8 MU SO skbr B A e Bk




Z 7Ty, P EARS, RE SR RS 2. Eik, REERRRLEIT
tiny+.txt (45 R . #23E unexpected token #% H B KR 5 ZR BT IN%T B token HITRFIAHT
Kb, REFEAGKEZEN FA ZRIKEE, RSSO EE AR E)S0ER
o, REBEERRRT,
Tiny+.txt K58 8IS T4 R A0T -
TINY COMPILATION: fUsers/ernest/TinyPlusParser/TinyPlusParser/testcode/tiny+.txt
1: {this is an example}
2: int A,B;
: reserved word: int

ID, name= A

I
ID, name= B

MR
r wa we oW

L
3: bool C;
3: reserved word: bool
3: ID, name= C
3: ;
4: string D;
&: reserved word: string
4: ID, name= D
4: ;
5: Di= 'scanner';
5: ID, name= D
§: =
5: STR,name= 'scanner'
5: ;
6: Ci=A + B;
: ID, name= C

ID, name= A
-
ID, name= B

seoee

.0
7: do
7: reserved word: do
B: Ai=A%2
8: ID, name= A
8: :=
8: ID, name= A
B: *
B8: NUM, val= 2
9: while A<=D
9: reserved word: while
9: ID, name= A
9: <=
9: ID, name= D
18: EOF

Syntax tree:
Program
Type: int
Id: A
Id: B
Type: bool
Id: C
Type: string
Id: D
Assign to: D
Const: String: 'scanner'
Assign to: C
Op: +
Id: A
Id: B
While
Assign to: A
Op: *
Id: A
Const: Integer: 2
Op: <=
Id: A
Id: D
Program ended with exit code: @

AUVER], Ry Crehs IER T T i as B S 1.
TRt S 53 SIS A




H %5 1 tiny+JE 30
[ XN ] tiny+1.txt
{

This is an simply
sophisticated example!

int A, B, C;
bool D, E, F;
string G, H, I;
float J, K, L;
double M, N;

A = 2;
C:= 4;
D := true;
G := "ush';
M= 3.1;
if C <= 2 then
D= A+ 4;
C:=A+0D
else
D := A+ b;
C:=A-0D
end;
do
D := E;
Ci=A=%xD
while D = E;
repeat
C := / C
until € = 1
{GoodBye!}
BATERWT

TINY COMPILATION: /Users/ernest/TinyPlusParser/TinyPlusParser/testcode/tiny+1.txt
1: {
2: This is an simply
3: sophisticated example!
4t }
5:
6: int A, B, C;
6: reserved word: int
6: ID, name= A

[-He
6&: ID, name= B
6: ,
&: ID, name= C
6: ;

7: bool D, E, F;
7: reserved word: bool
7: ID, name= D

L]
7: ID, name= E
¥
7: ID, name= F
H
8: string G, H, I;

8: reserved word: string
8: ID, name= G

8: ,
8: ID, name= H
8: ,
8: ID, name= I
8: ;

¥
9: float 3, K, L;
9: reserved word: float
9: ID, name= J
Q: .,
9: ID, name= K




9: ,
9: ID, name= L
9: ;
18: double M, N;
18: reserved word: double
18: ID, name= M
18: ,
18: ID, name= N
18: ;
11:
12: A 1= 2;
12: ID, name= A
12: =
12: INT, val= 2
12: ;
13: C = &;
13: ID, name= C
13: =
13: INT, val= &
13: ;
14: D := true;
14: ID, name= D
14: :=
14: BOOL, name= true
14: ;
15: G = "usb';
15: ID, name= G
15: :=
15: STR,name= 'usbh'
15: ;
16: M = 3.1;
16: ID, name= M
16: :=
16: FLOAT, name= 3.1
16: ;
17:
18: if C <= 2 then
18: reserved word: if
18: ID, name= C
18: <=
18: INT, val=s 2
18: reserved word: then
19: D= A + 4&4;
19: ID, name= D

19: =

19: ID, name= A
19: +

19: INT, val= &
19: ;

20: C:=A+D

28: ID, name= C

28: =

28: ID, name= A

28: +

28: ID, name= D
21: else

21: reserved word: else
22: D := A + 6;

22: ID, name= D

22: :=

22: ID, name= A
22: +

22: INT, val= 6
22: ;

23: C:=A-D
23: ID, name= C
23: :=
23: ID, name= A
23: -

23: ID, name= D




24: end;
24: reserved word: end
24: ;
25:
26: do
26: reserved word: do
27: D := E;
27: ID, name= D
27: =
27: ID, name= E
27: ;
28: C:=A*0D
28: ID, name= C
28: =
28: ID, name= A
28: =
28: ID, name= D
29: while D = E;
29: reserved word: while
29: ID, name= D
29: =
29: ID, name= E
29: ;
38:
31: repeat
31: reserved word: repeat
32: c:=Cc/¢cC
32: ID, name= C
32: =
32: ID, name= C
32: f
32: ID, name= C
33: until Cc =1
33: reserved word: until
33: ID, name= C
33: =
33: INT, val= 1
34:
35: {GoodBye!} 36: EOF

Syntax tree:
Program
Type: int
Id: A
Id: B
Id: C
Type: bool
Id: D
Id: E
Id: F
Type: string
Id: G
Id: H
Id: I
Type: float
Id: J
Id: K
Id: L
Id: M
Id: N
Assign to: A
Const: Integer: 2
Assign to: C
Const: Integer: &
Assign to: D
Const: Bool: true
Assign to: G
Const: String: ‘'usb’
Assign to: M
Const: Float: 3.1




If
Op: <=
Id: C
Const: Integer: 2
Assign to: D
Op: +
Id: A
Const: Integer: &4
Assign to: C
Op: +
Id: A
Id: D
Assign to: D
Op: +
Id: A
Const: Integer: &
Assign to: C
Op: -
Id: A
Id: D
While
Assign to: D
Id: E
Assign to: C
Op: %
Id: A
Id: D
Op: =
Id: D
Id: E
Repeat
Assign to: C
op: /
Id: C
Id: C
Op: =
Id: C
Const: Integer: 1
Program ended with exit code: 8
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