Example of How to Write a Recursive Descent Parsing
Method, and How Such a Method Creates a Parse Tree

e We will consider how to write a parsing method
varDecl()
for the nonterminal defined by this EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl> } ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')’

e We will also look at how the method reads a
syntactically valid varDecl and outputs a
sideways parse tree of its sequence of tokens.



<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

private static void varDecl() throws SourceFileErrorException

{
TJ.output.printSymbol(NTvarDecl); TJ.output.incTreeDepth();

if (getCurrentToken() == INT) { . . .
This is the parsing
nextToken();
while (getCurrentToken() == COMMA) {
”?tho\';e”é)il The following slides
, Singlevarbecl(); will show how this code
accept (SEMICOLON); can be derived from
} the EBNF rule that
else if (getCurrentToken() == SCANNER) { defines <varDecl>!
nextToken();

if (getCurrentToken() == IDENT) nextToken();
else throw new SourceFileErrorException("Scanner name expected");

accept(BECOMES); accept(NEW); accept(SCANNER);
accept(LPAREN); accept(SYSTEM); accept(DOT);
accept(IN); accept(RPAREN); accept(SEMICOLON);

}

else throw new SourceFileErrorException("\"int\" or \"Scanner\" expected");

TJ.output.decTreeDepth();



<varDecl> ::

private static void varDecl() throws SourceFileErrorException

{
TJ.output.printSymbol(NTvarDecl); TJ.output.incTreeDepth();

TJ.output.decTreeDepth();
}



<varDecl> ::= int
| Scanner

private static void varDecl() throws SourceFileErrorException

{
TJ.output.printSymbol(NTvarDecl); TJ.output.incTreeDepth();

if (getCurrentToken() == INT) {

}
else if (getCurrentToken() == SCANNER) {

}

else throw new SourceFileErrorException("\"int\" or \"Scanner\" expected");

TJ.output.decTreeDepth();



anner

rrentToken() == INT) {
nextToken();

}
else if (getCurrentToken() == SCANNER) {

}

else throw new SourceFileErrorException("\"int\" or \"Scanner\" expected");

TJ.output.decTreeDepth();



<varDecl> ::= int <singleVarDecl>
| Scanner

private static void vafDecl() throws SourceFileErrorException

{
TJ.output.printSymbol (NTvarDecl); TJ.output.incTreeDepth();

if (getCurrentTok¢n() == INT) {
nextToken();
singleVarDecl();

}
else if (getCurrentToken() == SCANNER) {

}

else throw new SourceFileErrorException("\"int\" or \"Scanner\" expected");

TJ.output.decTreeDepth();



<varDecl> ::= int <singleVarDecl> { , }

| Scanner T

private static void varDecl() throws SourceFileErrorException

{

TJ.output.printSymbol(NTvarDecl);| TJ.output.incTreeDepth();

if (getCurrentToken() == INT) {
nextToken(); ¢
singleVarDecl();
while (getCurrentToken() == COMMA) {

}
else if (getCurrentToken() == SCANNER) {

}

else throw new SourceFileErrorException("\"int\" or \"Scanner\" expected");

TJ.output.decTreeDepth();



<varDecl> ::= int <singlevarDecl> { , }
| Scanner

private static void varDecl(

{

throws SourceFileErrorException

TJ.output.printSymbol(WTvarDecl); TJ.output.incTreeDepth();

if (getCurrentToke == INT) {
nextToken();
singleVarDec
while (getZurrentToken() == COMMA) {
nextToken();
}
}
else if (getCurrentToken() == SCANNER) {
}

else throw new SourceFileErrorException("\"int\" or \"Scanner\" expected");

TJ.output.decTreeDepth();
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<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>}
| Scanner

private static void varDecl() throws S

{

rceFileErrorException

TJ.output.printSymbol(NTvarDecl)y; TJ.output.incTreeDepth();

if (getCurrentToken() == IN
nextToken();
singleVarDecl();
while (getCurrent
nextToken();
singleVarDecl()

}

}
else if (getCurrentToken() == SCANNER) {

en() == COMMA) {

}

else throw new SourceFileErrorException("\"int\" or \"Scanner\" expected");

TJ.output.decTreeDepth();



<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner

private static void varDecl() throws SourceFil

{

rrorkException

TJ.output.printSymbol(NTvarDecl); TJ.o

if (getCurrentToken() == INT) {
nextToken();
singleVarDecl();
while (getCurrentToken
nextToken();
singleVarDecl(

put.incTreeDepth();

COMMA) {

}
accept(SEMICOLON);

}
else if (getCurrentToken() == SCANNER) {

}

else throw new SourceFileErrorException("\"int\" or \"Scanner\" expected");

TJ.output.decTreeDepth();
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<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner

private static void varDecl() throws SourceFileErrorException

{
TJ.output.printSymbol(NTvarDecl); TJ.output.incTreeDepth();

if (getCurrentToken() == INT) {
nextToken();
singleVarDecl();
while (getCurrentToken() ==—COMMA != SEMICOLON) { // ALTERNATIVE CODE!

aextTelkent)— accept (COMMA);
singleVarDecl();

}
accept{SEMECOLON): nextToken(); // OPTIONAL CHANGE!

}
else if (getCurrentToken() == SCANNER) {

}

else throw new SourceFileErrorException("\"int\" or \"Scanner\" expected");

TJ.output.decTreeDepth();
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<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner

private static void varDecl() throws SourceFileErrorException

{
TJ.output.printSymbol(NTvarDecl); TJ.output.incTreeDepth();

if (getCurrentToken() == INT) {
nextToken();
singleVarDecl();
while (getCurrentToken() == COMMA) {
nextToken();
singleVarDecl();

}
accept(SEMICOLON);

}
else if (getCurrentToken() == SCANNER) {

}

else throw new SourceFileErrorException("\"int\" or \"Scanner\" expected");

TJ.output.decTreeDepth();
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<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner

private static vgid varDecl() throws SourceFileErrorException

{
TJ.output.prigtSymbol(NTvarDecl); TJ.output.incTreeDepth();

if (getCurrentToken() == INT) {
nextToken();
singleVarDecl();
while (gefCurrentToken() == COMMA) {
nextToken();
singleYarDecl();
}
accept ($EMICOLON);
}

else if YgetCurrentToken() == SCANNER) {
nextToken();

}

else throw new SourceFileErrorException("\"int\" or \"Scanner\" expected");

TJ.output.decTreeDepth();
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<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER

private static void varDedl() throws SourceFileErrorException

{
TJ.output.printSymbol(NTvarDecl); TJ.output.incTreeDepth();

if (getCurrentToken(
nextToken();
singleVarDecl();
while (getCurre
nextToken();
singleVarDe

Token() == COMMA) {

0);
}
accept (SEMICOLON);
else if (getfurrentToken() == SCANNER) {

nextToken(f);

accept(IDENT); // This is OK, but if currentToken != IDENT then the
// “Something’s wrong” error message is not very nice!

}

else throw new SourceFileErrorException("\"int\" or \"Scanner\" expected");

TJ.output.decTreeDepth();



<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER

private static void varDecl()\ throws SourceFileErrorException

{
TJ.output.printSymbol(NTvarDecl); TJ.output.incTreeDepth();

if (getCurrentToken() == INT)
nextToken();
singleVarDecl();
while (getCurrentToken() == COMMA) {
nextToken();
singleVarDecl();

}
accept(SEMICOLON);

}
else if (getCurrentToken() == SCANNER) {

nextToken();

if (getCurrentToken() == IDENT) nextToken(); // better than accept(IDENT);
else throw new SourceFileErrorException("Scanner name expected");

}

else throw new SourceFileErrorException("\"int\" or \"Scanner\" expected");

TJ.output.decTreeDepth();
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<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')’

private static void varDecl() thirows SourceFileErrorException

{
TJ.output.printSymbol(NTvarpecl); TJ.output.incTreeDepth();

if (getCurrentToken() ==
nextToken();
singleVarDecl();
while (getCurrentTokeph()
nextToken();
singleVarDecl();

COMMA) {

}
accept (SEMICOLON)
}

else if (getCurrentToken()
nextToken();

if (getCurrenfToken() == IDENT) nextToken(); ///better than accept(IDENT);
else throw ngw SourceFileErrorException("Scanngér name expected");

accept(BECOMES); accept(NEW); accept(SCANNERY;

accept (LPAREN); accept(SYSTEM); accept(DOT)

accept(IN); accept(RPAREN); accept(SEMICOLON);
}

else throw new SourceFileErrorException("\"int\" or \"Scanner\" expected");

SCANNER) {

TJ.output.decTreeDepth();
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Parse tree of int w, x = 17, y[], z;
with root <varDecl>, based on the following EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

<_<vardecl>

Reserved Word: int] singleVarDec o .singleVarDec o singleVarDec o singleVarDec o

| IDENTIFIER: w| [IDENTIFIER: x| (=) Kexpr3> [IDENTIFIER: y| ([)(]) [IDENTIFIER: z|

Kexpr2>
Kexpri>

UNSIGNED INTEGER LITERAL: 17
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Creation of Sideways Parse Tree of int w, x = 17, y[], z; with root <varDecl>

Based on <varDecl> ::= int <singlevarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

<varDecl>
Reserved Word: int
<singleVarDecl>
IDENTIFIER: w
. hode has no more children

J

<singleVarDecl>
IDENTIFIER: Xx

<expr3> On the left is the sideways
<f)e‘§;i;> parse tree, with root
UNSIGNED INTEGER LITERAL: 17 <varDecl>, of:
. hode has no more children int w, X = 17, Y[], Z;

. hode has no more children
. hode has no more children
. hode has no more children

The following slides will

J

<singlevarDecl> show just how this tree is

IDENTIFIER: y .

[ produced by execution of

] the method varDecl that was
. hode has no more children

presented above!

J

<singleVarDecl>
IDENTIFIER: z
. hode has no more children

. hode has no more children
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Based on

Creation of Sideways Parse Tree of

<varDecl> ::= int <singleVarDecl> { ,
| Scanner IDENTIFIER = new Scanner '(' System .

<varDecl>
Reserved Word: int
<singleVarDecl>
IDENTIFIER: w
. hode has no more children

J

<singleVarDecl>
IDENTIFIER: Xx

<expr3>
<expr2>
<expril>
UNSIGNED INTEGER LITERAL: 17
. hode has no more children
. hode has no more children
. hode has no more children
. node has no more children

J

<singleVarDecl>
IDENTIFIER: y

[
]

. hode has no more children

J

<singleVarDecl>
IDENTIFIER: z
. hode has no more children

. hode has no more children

int w, x = 17, y[], z;

with root <varDecl>

<singleVarDecl>} ;
in |)|;

private static void varDecl()

{

throws SourceFileErrorException

TJ.output.printSymbol(NTvarDecl);
TJ.output.incTreeDepth();

if (getCurrentToken() == INT) {
nextToken();
singleVarDecl();
while (getCurrentToken() == COMMA) {
nextToken();
singleVarDecl();

}
accept (SEMICOLON);

}
else if (getCurrentToken()==SCANNER) {

}

else
throw new SourceFileErrorException
("\"int\" or \"Scanner\" needed");

TJ.output.decTreeDepth();
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Creation of Sideways Parse Tree of int w, x = 17, y[], z; with root <varDecl>

Based on <varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

private static void varDecl()
throws SourceFileErrorException

{
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Creation of Sideways Parse Tree of int w, x = 17, y[], z; with root <varDecl>

Based on <varDecl> ::= int <singlevarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

<varDecl>

private static void varDecl()
throws SourceFileErrorException

{
TJ.output.printSymbol(NTvarDecl);
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Creation of Sideways Parse Tree of int w, x = 17, y[], z; with root <varDecl>

Based on <varDecl> ::= int <singlevarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

<varDecl>

private static void varDecl()
throws SourceFileErrorException

{
TJ.output.printSymbol(NTvarDecl);

TJ.output.incTreeDepth();

TJ.output.decTreeDepth();
}

. hode has no more children
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Creation of Sideways Parse Tree of int w, x = 17, y[], z; with root <varDecl>

Based on <varDecl> ::= int <singlevarDecl> { ,

<singleVarDecl>} ;

| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

<varDecl>

private static void varDecl()

{

throws SourceFileErrorException
TJ.output.printSymbol(NTvarDecl);
TJ.output.incTreeDepth();
if (getCurrentToken() == INT) {

}
else if (getCurrentToken()==SCANNER) {

}

else
throw new SourceFileErrorException
("\"int\" or \"Scanner\" needed");

TJ.output.decTreeDepth();
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Creation of Sideways Parse Tree of int w, x = 17, y[], z; with root <varDecl>

Based on <varDecl> ::= int <singleVvarDecl> <singleVarDecl>} ;
| Scanner IDENTIFIER = ne "(' System . in ')' ;

<varDecl>

ic void varDecl()
urceFileErrorException

TJ.output.printSymBel (NTvarDecl);
TJ.output.incTreeDepth{;
if (getCurrentToken() == INT) {

}
else if (getCurrentToken()==SCANNER) {

}

else
throw new SourceFileErrorException
("\"int\" or \"Scanner\" needed");

TJ.output.decTreeDepth();
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int w, x = 17, y[], z; with root <varDecl>

{ , <singleVarDecl>} ;
new Scanner '(' System . in ')' ;

Creation of Sideways Parse Tree of

Based on <varDecl> ::= int <singleVarDec
| Scanner IDENTIFIER

<varDecl>

Reserved Word: int
rivate static void varDecl()

throws SourceFileErrorException

J.output.printSymbol(NTvarDecl);
TY.output.incTreeDepth();

if}(getCurrentToken() == INT) {
nextToken();

}
else if (getCurrentToken()==SCANNER) {

}

else
throw new SourceFileErrorException
("\"int\" or \"Scanner\" needed");

TJ.output.decTreeDepth();
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Creation of Sideways Parse Tree of int w, x = 17, y[], z; with root <varDecl>

Based on <varDecl> ::= int <singleVarDecl> {8, <singleVarDecl>} ;
| Scanner IDENTIFIER = nkw Scanner '(' System . in ')' ;

<varDecl>
Reserved Word: int ) . )
<singleVarDecl> priivate static void varDecl()

IDENTIFIER: w throws SourceFileErrorException
. hode has no more children {

.output.printSymbol(NTvarDecl);
TY.output.incTreeDepth();

(getCurrentToken() == INT) {
xtToken();
singleVarDecl();

}
else if (getCurrentToken()==SCANNER) {

}

else
throw new SourceFileErrorException
("\"int\" or \"Scanner\" needed");

TJ.output.decTreeDepth();
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Creation of Sideways Parse Tree of

Based on <varDecl> ::= int <singleVarDecl> { ,
| Scanner IDENTIFIER

<varDecl>
Reserved Word: int

<singleVarDecl>
IDENTIFIER: w
. node has no more children

int w,

private stati

{

= nhew Sc

x =17, y[], z; with root <varDecl>

singleVarDecl>} ;
ner '(' System . in ')' ;

void varDecl()
throws urceFileErrorException
TJ.output.printSymkol(NTvarDecl);

TJ.output.incTreeDep

if (getCurrentToken() ==
nextToken();
singleVarDecl();
while (getCurrentToken() == COMMA) {

}
else if (getCurrentToken()==SCANNER) {

}

else
throw new SourceFileErrorException
("\"int\" or \"Scanner\" needed");

TJ.output.decTreeDepth();
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Creation of Sideways Parse Tree of int w, x = 17, y[], z; with root <varDecl>

Based on <varDecl> ::= int <singleVarDecl> { <singleVarDecl>} ;
| Scanner IDENTIFIER = neW Scanner '(' System . in ')' ;

<varDecl>

Reserved Word: int
<singleVarDecl> priyate static void varDecl()

IDENTIFIER: w throws SourceFileErrorException
. hode has no more children {

Joutput.printSymbol(NTvarDecl);
TJ.Qutput.incTreeDepth();

if (getCurrentToken() == INT) {
nextToken();
singleVarDecl();

whille (getCurrentToken() == COMMA) {
nextToken();
}
}
else if (getCurrentToken()==SCANNER) {
}
else

throw new SourceFileErrorException
("\"int\" or \"Scanner\" needed");

TJ.output.decTreeDepth();
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Creation of Sideways Parse Tree of int w, x = 17, y[], z; with root <varDecl>

Based on <varDecl> ::= int <singleVarDecl> { , <si
| Scanner IDENTIFIER = new Sca

<varDecl>
Reserved Word: int
<singleVarDecl> private \static void varDecl()
IDENTIFIER: w throws SourceFileErrorException
. hode has no more children {
zsingleVarDec1> TJ.outpyt.printSymbol(NTvarDecl);
IDENTIFIER: x TJ.outpyt.incTreeDepth();
= if (getCurrentToken() == INT) {
<expr3> nextToRen();
<eXprzi singleVarDecl();
Cexpr-> while (getCurrentToken() == COMMA) {

UNSIGNED INTEGER LITERAL: 17
... node has no more children \neXtT en();
. node has no more children singleVarDecl();
. node has no more children }
. node has no more children
}

else if (getCurrentToken()==SCANNER) {

}

else
throw new SourceFileErrorException
("\"int\" or \"Scanner\" needed");

TJ.output.decTreeDepth();
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Creation of Sideways Parse Tree
Based on <varDecl> ::=

<varDecl>
Reserved Word:
<singleVarDecl>
IDENTIFIER: w
. hode has no more children

int

E

<singleVarDecl>
IDENTIFIER: Xx

<expr3>
<expr2>
<expril>
UNSIGNED INTEGER LITERAL: 17
. node has no more children
... node has no more children
... hode has no mor ren
... hode more children

3

<singleVarDecl>
IDENTIFIER: y

[
]

. hode has no more children

of

int w, x =17, v[1, z;

with root <varDecl>

int <singleVarDecl> { ,
| Scanner IDENTIFIER =

private stati

{

hew Scanne

void varDecl()
rows \SourceFileErrorkException
TJ.ou§put.printSymbol (NTvarDecl);
TJ.oufput.inc{TreeDepth();

if (gptCurrentToken()

INT) {

while (getCunrentToken() COMMA) {

nextToken(
singleVarDecl();

}

else if (getCurrentToken()==SCANNER) {

}

else
throw new SourceFileErrorException
("\"int\" or \"Scanner\" needed");

TJ.output.decTreeDepth();

33



Creation of Sideways Parse Tree of int w, x = 17, y[], z; with root <varDecl>

Based on <varDecl> ::= int <singleVarDecl> { , <singleVar } s
| Scanner IDENTIFIER = new Scanner '('[Sydqtem . in ')' ;

<varDecl>
Reserved Word: int
<singleVarDecl> private statlic void varDecl()
IDENTIFIER: w throws SoudrceFileErrorException
. hode has no more children {
zsingleVarDec1> TJ.outpuf.printSymbol (NTvarDecl);
IDENTIFIER: x TJ.outpug.incTrkeeDepth();
= if (getQurrentTdken() == INT) {
<expr3> nextTpken();
<eXprzi singleVarDecl(]);
Cexpr-> whilgd (getCurrkntToken() == COMMA) {

UNSIGNED INTEGER LITERAL: 17
. node has no more children
. node has no more children singleVarDecl();

. node has no more children }

. node has no more children

3

<singleVarDecl>
IDENTIFIER: y

e has no more children

throw new SourceFileErrorException

<singleVarbDecl> ("\"int\" or \"Scanner\" needed");
IDENTIFIER: z
. node has no more children TJ.output.decTreeDepth();
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Creation of Sideways Parse Tree of int w, x = 17, y[], z; with root <varDecl>

Based on <varDecl> ::= int <singleVarDecl> { , <singleVarDecl>A ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

<varDecl>
Reserved Word: int
<singleVarDecl> private static void varDecl()
IDENTIFIER: w throws SolirceFileErrorException
. node has no more children {
> EETrTa TJ.output.printSymbol(NTvarDecl);
<singleVarDecl> . K .
IDENTIFIER: x TJ.output.incTfeeDepth();
= if (getCurrentToken() == INT) {
<expr3> nextToken();
<fzzgii> singleVarDec|L();
UNSIGNED INTEGER LITERAL: 17 while (getCurrentToken() == COMMA) {
. node has no more children n?XtT°ken()3
. node has no more children singleVarDecl();
.. node has no more children }
... hode has no more children accept(SEMICOLON);
<sTngTevarbech i if (getCurrentToken()==SCANNER) {
IDENTIFIER: y g
[
] }
. node has no more childr else

throw new SourceFileErrorException
("\"int\" or \"Scanner\" needed");

J

<singleVarDecl>

IDENTIFIER:
as no more children TJ.output.decTreeDepth();
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Based on

Creation of Sideways Parse Tree of

<varDecl> ::= int <singleVarDecl> { ,
| Scanner IDENTIFIER = new Scanner '(' System .

<varDecl>
Reserved Word: int
<singleVarDecl>
IDENTIFIER: w
. hode has no more children

E

int w, x = 17, v[], z;

with root <varDecl>

<singleVarDecl>
IDENTIFIER: Xx

<expr3>
<expr2>
<expril>
UNSIGNED INTEGER LITERAL: 17
. node has no more children
. hode has no more children
. hode has no more children
. node has no more children

3

<singleVarDecl>
IDENTIFIER: y

[
]

. hode has no more children

J

<singleVarDecl>
IDENTIFIER: z
. hode has no more children

. hode has no more children

<singleVarDecl>} ;
in l)l ;

private static void varDecl()

{

throws SourceFileErrorException

TJ.output.printSymbol(NTvarDecl);
TJ.output.incTreeDepth();

if (getCurrentToken() == INT) {
nextToken();
singleVarDecl();
while (getCurrentToken() == COMMA) {
nextToken();
singleVarDecl();

}
accept(SEMICOLON);

}
else if (getCurrentToken()==SCANNER) {

}

else
throw new SourceFileErrorException
("\"int\" or \"Scanner\" needed");

TJ.output.decTreeDepth();
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Parse tree of int w, x = 17, y[], z;
with root <varDecl>, based on the following EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

<_<vardecl>

Reserved Word: int] singleVarDec o .singleVarDec o singleVarDec o singleVarDec o

| IDENTIFIER: w| [IDENTIFIER: x| (=) Kexpr3> [IDENTIFIER: y| ([)(]) [IDENTIFIER: z|

Kexpr2>
Kexpri>

UNSIGNED INTEGER LITERAL: 17
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Parse tree of int w, x = 17, y[], z;
with root <varDecl>, based on the following EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

<vardecl>

Reserved Word: 1nt] singleVarDec 51ng1eVar:::\\\\E:> singleVarDec (singleVarDec
[IDENTIFIER w| [IDENTIFIER: x]é[IDENTIFIER y| | IDENTIFIER: z|

UNSIGNED INTEGER LITERAL: 17

New node(s) created by: TJ.output.printSymbol(NTvarDecl);
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Parse tree of int w, x = 17, y[], z;
with root <varDecl>, based on the following EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

Reserved Word: int] .singleVarDecl> o .singleVarbDecl> o singleVarDecl> o .singleVarDecl> o

| IDENTIFIER: w| |IDENTIFIER: x| (=) Qexpr3> [IDENTIFIER: y|([)(]) |[IDENTIFIER: z|

Kexpr2>
Kexpri>

UNSIGNED INTEGER LITERAL: 17

New node(s) created by:
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Parse tree of int w, x =17, y[], z;
with root <varDecl>, based on the following EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

| <singleVarDecl3 o singleVarDecl: o singleVarDec I3 o singleVarDecl: o

| IDENTIFIER: w| |IDENTIFIER: x| (=) Qexpr3> [IDENTIFIER: y|([)(]) |[IDENTIFIER: z|

Kexpr2>
Kexpri>

UNSIGNED INTEGER LITERAL: 17

New node(s) created by: nextToken();
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Parse tree of int w, x =17, y[], z;
with root <varDecl>, based on the following EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

singleVarDecl: o singleVarDecl: o singleVarDecl: o singleVarDecl: o

| IDENTIFIER: w| [IDENTIFIER: x| (=) Qexpr3> [IDENTIFIER: y|([)(]) [IDENTIFIER: z]

Kexpr2>
Kexpri>

UNSIGNED INTEGER LITERAL: 17

New node(s) created by:

41



Parse tree of int w, x = 17, y[], z;
with root <varDecl>, based on the following EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

o singleVarDecl: o singleVarDec I3 o singleVarDecl: o

| IDENTIFIER: x| (=) &expr3® |IDENTIFIER: y| ([)(]) [IDENTIFIER: z|
Kexpr2>
Kexprid

[UNSIGNED INTEGER LITERAL: 17

New node(s) created by: singleVarDecl();

42



Parse tree of int w, x = 17, y[], z;
with root <varDecl>, based on the following EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

o singleVarDecl: o singleVarDec I3 o singleVarDecl: o

| IDENTIFIER: x| (=) &expr3® |IDENTIFIER: y| ([)(]) [IDENTIFIER: z|
Kexpr2>
Kexprid

[UNSIGNED INTEGER LITERAL: 17

New node(s) created by:
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Parse tree of int w, x = 17, y[], z;
with root <varDecl>, based on the following EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

singleVarDecl: o singleVarDec I3 o singleVarDecl: o

| IDENTIFIER: x]% | IDENTIFIER: y| ([)(]) [IDENTIFIER: z|

UNSIGNED INTEGER LITERAL: 17

New node(s) created by: nextToken();
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Parse tree of int w, x = 17, y[], z;
with root <varDecl>, based on the following EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

singlevarDecI» () (,) <singlevarDecI> ()
| IDENTIFIER: }9 | IDENTIFIER: y | ([)(]) [IDENTIFIER: z|

UNSIGNED INTEGER LITERAL: 17

New node(s) created by:
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Parse tree of int w, x = 17, y[], z;
with root <varDecl>, based on the following EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

() <singlevarbecI» (,) <singlevarDecl> (;

| IDENTIFIER: y| ([)(]) [IDENTIFIER: z|

New node(s) created by: singleVarDecl();
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Parse tree of int w, x = 17, y[], z;
with root <varDecl>, based on the following EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

() <singlevarDecI» (,) <singlevarDecl> (3

| IDENTIFIER: y | ([)(]) [IDENTIFIER: z|

New node(s) created by:
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Parse tree of int w, x = 17, y[], z;
with root <varDecl>, based on the following EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

() <singlevarbecT> (5

| IDENTIFIER: z|

New node(s) created by: nextToken(); singleVarDecl();
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Parse tree of int w, x = 17, y[], z;
with root <varDecl>, based on the following EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

() <singlevarbecI> (;)

| IDENTIFIER: z|

New node(s) created by:
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Parse tree of int w, x = 17, y[], z;
with root <varDecl>, based on the following EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;

| Scanner IDENTIFIER = new Scanner '(' System .

in

New node(s) created by: nextToken(); singleVarDecl();

")
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Parse tree of int w, x = 17, y[], z;
with root <varDecl>, based on the following EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

New node(s) created by:

51



Parse tree of int w, x = 17, y[], z;
with root <varDecl>, based on the following EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;

| Scanner IDENTIFIER = new Scanner '(' System .

New node(s) created by: accept(SEMICOLON);
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Parse tree of int w, x = 17, y[], z;
with root <varDecl>, based on the following EBNF rule:

<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;

| Scanner IDENTIFIER = new Scanner '(' System .

This is the final tree.

in

")
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<varDecl> ::= int <singleVarDecl> { , <singleVarDecl>} ;
| Scanner IDENTIFIER = new Scanner '(' System . in ')' ;

private static void varDecl() throws SourceFileErrorException

{
TJ.output.printSymbol(NTvarDecl); TJ.output.incTreeDepth();

if (getCurrentToken() == INT) {
nextToken();
singleVarDecl();
while (getCurrentToken() == COMMA) {
nextToken();
singleVarDecl();

}
accept (SEMICOLON);

}
else if (getCurrentToken() == SCANNER) {

nextToken();

if (getCurrentToken() == IDENT) nextToken();
else throw new SourceFileErrorException("Scanner name expected");

accept(BECOMES); accept(NEW); accept(SCANNER);
accept (LPAREN); accept(SYSTEM); accept(DOT);
accept(IN); accept(RPAREN); accept(SEMICOLON);

}

else throw new SourceFileErrorException("\"int\" or \"Scanner\" expected");

TJ.output.decTreeDepth();



