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2 Syntactic Definitions

T 7|izd4t syntactic definitions £ g % £ in/ &J" & JF B e 8 Al B & T 5| syntactic definitions

£ grammar > k % = T,'TZ/&,]T T ¥ o
2.1 Data Types and Declarations

A+~ chF A% 5 boolean, char, int, float, {- String - - # ¥ #chy £ 4™ 7|0 o

[static] type identifier_list;

identifier_list >
identifier [= const_expr] {, identifier [= const_expr]}

) 4e

inta, b, ¢c = 10;
inta = 10;
intb, c=2;

intd=1+2;

T

static boolean b;

Wy 2 40T SR (AR IFEY AP R g- ads > ¥ % 4 g Assignment chds (F) ¢

typel] identifier = new typelinteger_constant];

[EOR:

< int[] a = new int[10];

¥ #eehz £ 5 (final) |
final type identifier_list;

identifier_list >

identifier = const_expr {, identifier = const_expr}

#)4c : [final float pi = 3.14;

< [xXIt& x gm0 &1 &
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Classes and Objects

# ¥ object 7 -  type- iz type 7%—5'\ object 7 class - # & classtype 7 = f&= f :

<~  Fields are data variables associated with a class and its objects.

< Methods contain the executable code of a class.

class Point {
static int counter ;
intx,y;
void clear() {
X=0;

y=0;

]

/

Fields

Method

- Brp&xa7 23 5B classes o
# > objects

i#* new i keyword %i*: objects -

Point lowerLeft = new Point() ;

Point upperRight = new Point() ;

Fields

7 = f4 fields :

< class fields (static fields) » 4- |static int counter ;|

< instance fields (non-static fields) > 4=

2.2 Methods

- B method declaration 4™ 7] 3¢ -

one compound statement

method_modifier type identifier({zero or more formal arguments})

method_modifier >

public | protected | private
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FiLF w4 arguments FFEB L LG o &- B method 2 p > 7 it £ ¥4 method - - &

formal argument &t ;8 4o

type identifier

4r% 3 % i formal arguments 7% > & 14 ¢ (comma) 4c)? F I o

Methods # it ¢ v & - @ E 7 v & @ o Bdo— B method 7 w & &% > 78iz % method

type € & void o b4 T Figet T;K ®_£ ;% ¢ method declaration :

boolean funci(int x, int y, String z) {}
String func2(boolean a) {}
void func3() {}

% i method %% ?‘3{3&— &= eho

2.3 Statements

3 = #47 I #4470 statements : compound, simple, conditional, loop, return, and method call -
2.3.1 Compound

A compund statement consists of a block of statements delimited by the { and }, and an optional

variable and constant declaration section :

{

{zero or more variable and constant declaration}

{zero or more statements}

% compound statement P} ¥ # ¢ variables {r constants F % %% > ## iz % compound

statment 2 { » i¢4t variables {r constants Fed 2 e

- B compound statment |3+ :

{
inta;
read(a) ;
print(a) ;
¥
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2.3.2Simple

simple >
name = expression ; |
print(expression) ; |

read(name) ; |

name++ ;

name-- ;

expression ; |

.
K

name >
identifier |
identifier.identifier

expressions

expression 2>
term |
expression + term |

expression — term

term >

factor {* factor | / factor}

factor >
identifier |
const_expr |
(expression) |
PrefixOp identifier |
identifier PostfixOp |

MethodInvocation
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PrefixOp >
++ |
-
+ |

PostfixOp >
++ |

) 4e
< a+-b
< (1+2)*3

< b+add(c,d);

method invocation

- # method ¢ e 8 4o

name({expressions separated by zero or more comma})

2.3.3 Conditional

if (boolean_expr)  one simple or compound statement

{else one simple or compound statement}

boolean_expr >

expression Infixop expression
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2.3.4 Loop

Loop statement s ;8 407

while (boolean_expr)

one simple or compound statement

&
for (ForInitOpt ;boolean_expr ; ForUpdateOpt)
one simple or compound statement
ForInitOpt >
[int] identifier = expression {, identifier = expression}
ForUpdateOpt >
identifier ++ |
identifier --
e
intsum =0,i=1;
while (i <=10){
sum = sum +1;
i=i+1;
b
for (int index = 0; index < 10; index++) {
if (list[index] > max) {
max = list[index];
}
¥
2.3.5return

return statement N 40T

return expression ;
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2.3.6 Method Invocation

name({expressions separated by zero or more commay}) ;

3 Semantic Definition

:r/&]“m Parser & /f it #f§ ¥ ¢» Semantic Definition <1 & — - B scope p > % it 7 %

BRI -

G4

inta;

floata;

hizB scope M 0 AT A B a HhRH TEA L2 f,’r./&Tév”J Parser & ip 1 plchdt &k o

4 Error and Recovery
i («9;}) R R T F|iput B4R
(a)

=

T (&T) e Parser #i8 3| error PF - & it & 4 4% &0 error messages ° b4 1 F
4 error n{TEL - F i ¥ fof2ff error F 4 ik F o
(b) % Parser 3% error ¥ > & % ¥ it m@?—_?‘aﬁ%] ~ o )T‘u{;ru Parser £ i8 3| error

£ {4 recovery o
5 fess
() 6BBRIF - AEPNIB-H- > 28184 (& 20%)
(b) 2 BrEFRIF > EBRITY B s (& 10%)
(¢c) :xfz : jaf4cim &JL statements (5%)
(d) Readme.pdf (5%)
(e) rHEKFE (5%%2)

(f) Bonus (7 #:! variable is never used) (5%)
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6 Example Simple Java Program
+  testijava

< input

sigma {

int n = 10;
int sum, index;

main()
{
index = 0;
sum = 0;
while (index <= n)
{
sum = sum + index;
index = index + 1;
L

print(sum);

< output

* Test file: Perfect test file
* Compute sum =1 + 2 + ... +n
*/
class sigma
: // "final" should have const_expr
: final int n = 10 ;
: int sum , index ;

: main ()

0 ;

0 ;
( index <= n )

sum + index ;
= 1index + 1 ;

( sum ) ;
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< input

Point

int counter ;
int x, y ;

int x ;
void clear()

0;
0;

< output

line 1: /*Test file: Duplicate declare
variable in the same scope*/

line 2: class Point

line 3: {

line 4: static int counter ;

line 5: int x , y ;

line 6: /%*Duplicate declare xx*/

line 7: int x ;

> 'x' is a duplicate identifier.

line 8: void clear ( )

line 9: {

line 10: 0 ;

line 11: 0 ;

line 12:

line 13:
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+  test3.java

Q
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(3x : Line 10 &% &_" Semicolon » e de 417 4 Line12 ¢ int » # &< »

s ﬁk{i 55 — 1 error & 4)

< intput

Point {
int z;
int x y ;

float w;
Test {
int d;
Point p = new Point()

int w,q;

< output

/*Test file of Syntax errer:
Out of symbol.
But it can go throughx/
: class Point {
int z ;
char: 12, a syntax error at "y"
int x y ;
/*Need ',' before yx/
. float w ;
L
class Test {
int d ;
: Point p = new Point ( )
char: 17, statement without semicolon
: /*Need ';' at EOLx/
:intw , g ;
13: }

o~

NV oOJOo oI DNDNWKWDN
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+  test4.java

< input

Point
int x, y ;
int p;
boolean test()
{

int x;

char x;

{
hy

boolean w;

int w;

Test

Point p = new Point();

< output

line 1: /#Test file: Duplicate declaration in different scope and
same scopex

line 2: class Point

line 3: {

line :dint x , y ;

line 5: int p ;

line 6: boolean test ( )

line 7: {

line : /*Another x, but in different scopes*/

line : int x ;

line 10: /*Another x in the same scopex/

**%kxxx'x' in the next line is a duplicated identifier in the
current scope.xkxkkkk

line 11: char x ;

line 12: {

line 13: boolean w ;

line 14: }

line 15: /*Another w, but in different scopesx*/

line 16: int w ;

line 17: }

line 18: }

line 19: class Test

line 20: {

line 21: /*Another p, but in different scopesx*/

line 22: Point p = new Point ( ) ;

line 23: }
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tests.java

< input
testhq

int add(int al, int a2){
return (al + a2);

void main() {
int x, y, z;
for(int i=0;i<2;i++){
if(i==0){

else

y

for(x = 0; x<5;x++){

pPint(”X:“+X+“y:"+y);
z=(x+y)*x5/2-- -y;

< output

class test5 {

int add ( int a1l , int a2 ) A
retrun ( al + a2 ) ;

line
line
line
line
line
line
line
line
line : ELSE WITHOUT IF
*%*xk%xElse Without If at line 10, char 4¥xxkxx*
line . else

line i

line

line : =0 ; XxX<5; x++) A

line :

line : FUNCTION CALL

line : ;

line ;
line
line
line
line
line
line
line :
line : /* this is a comment // line// with some /* /*and
line : // delimiters =x/

: void main {

int x , vy H

for ( int i 0 ; i<2;1i++ ) {
if (1 ==

OO0 O0OITDNWUWN B

"X:"+X+"y:"+y);
+y)*5/2---y;

1
L
=
~rt

X

111-CompilerLab-SimpleJava-Parser.docx (B 7Y 2023/04/27) - 13 -



Q2
A=
=
é
+ iz
(=]

test6.java

< input

testo6d
void sum(){

int sumxyz = x +y + z ;

void main() {

int [] i= new int [1];
for(i[0] = 0; i[0]<5; i[0]++)
i[0]++;

Point lowerLeft = new Point() ;

while (xx/a++){
print("error!!");
I

Point {
int x, y, z;

< output

class test6 {
: void sum () {
NEVER USED
int sumxyz = X +y + z ;
+

: void main ( ) {

line
line
line
line
line
line
line
line
line
line
line :

line : NEW CLASS

line : Point lowerLeft = new Point ( ) ;

line :

line : ERROR CONDITION

**xxxxInvalid Boolean Expression at line 16, char 9%*xxx%%
line :while ( * % / a ++ ) {

line : print ( "error!!" )

line :

line : CLASS DECLARE

line : class Point {

line cint x , vy, z ;

line

line

line

line

new int [ 1 1 ;
=0 ;i[0]1<5;i[0]++)

NVoO~JONOITDNWUWN -
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