Introduction to Compiler Construction
Assignment 4 (Scanning and Parsing with JavaCC) Discussion



Part | (Additions to the Scanner) - Problem 1 (Multiline Comment)

Add support for multiline comments in which all characters between /+ and +/ are ignored

Using the rules for single-line comments as a model, define the rules for multiline comments

Testing

>_ ~/workspace/j--

$ ant

$ ./bin/j-- -t javacc_frontend/MultilineComment.java
3 "import" = import

3 : <IDENTIFIER> = java

19 O TIE

21 : <EOF> = <end of file>

Compare your output with the reference output in javacc_frontend/imultilineComment . tokens



Part | (Additions to the Scanner) - Problem 2 (Reserved Words)

Add support for the following reserved words in j--:

break case continue default do double for long switch

Define these reserved words along with the ones already defined

Testing

>_ ~/workspace/j--

$ ant

$ ./bin/javaccj-- -t javacc_frontend/Keywords.java
1 "abstract" = abstract

2 "boolean" = boolean

33 : "while" = while

33 : <EOF> =

Compare your output with the reference output in javacc_trontend/keywords. tokens



Part | (Additions to the Scanner) - Problem 3 (Operators)

Add support for the following operators:

Define these operators along with the ones already defined

Testing

>_ ~/workspace/j--

Compare your output with the reference output in javacc_trontend/operatorst.tokens



Part | (Additions to the Scanner) - Problem 4 (Literals)

Add support for long and double literals

Regular expressions for int, long, and double literals

DIGITS
INT_LITERAL
LONG_LITERAL
EXPONENT
SUFFIX
DOUBLE_LITERAL

( won...mgn )y { mwon. . .wgn }
DIGITS

INT_LITERAL ( "1" | "L" )

C"e" | "E" ) [ C "s" | "-") ] DIGITS

wgn | wpn

DIGITS "." [ DIGITS ] [ EXPONENT ] [ SUFFIX ]

"." DIGITS [ EXPONENT ] [ SUFFIX ]
DIGITS EXPONENT [ SUFFIX ]
DIGITS SUFFIX

part
part
part
part

ENEEICIN



Part | (Additions to the Scanner) - Problem 4 (Literals)

Define the regular expressions for mr_ritera and rove_Lirerar under literals

Testing int and long literals

orkspace/j

$ ant

$ ./bin/javaccj-- -t javacc_frontend/IntLiterals.java
1 <INT_LITERAL> = 0

2 <INT_LITERAL> = 9

5 <INT_LITERAL> = 1234567890

6 <EOF> = <end of file>

$ ./bin/javaccj-- -t javacc_frontend/LongLiterals.java
1 <LONG_LITERAL> = 11

2 <LONG_LITERAL> = 9L

6 <LONG_LITERAL> = 1234567890L

7 : <EOF> = <end of file>

Compare your output with the reference output in javacc_frontend/IntLiterals.tokens and javacc_frontend/LongLiterals.tokens



Part | (Additions to the Scanner) - Problem 4 (Literals)

Define #xponent, #surrtx, and povere_iterar (all four parts) under literals

Testing double literals

$ ./bin/javaccj-- -t javacc_frontend/DoubleLiteralsi.java
1 <DOUBLE_LITERAL> = 0.

2 : <DOUBLE_LITERAL> = 1.

T4 : <DOUBLE_LITERAL> = 123456789.e-135D

75 : <EOF> = <end of file>

$ ./bin/javaccj-- -t javacc_frontend/DoubleLiterals2.java
1 <DOUBLE_LITERAL> = .0

2 <DOUBLE_LITERAL> = .1

32 : <DOUBLE_LITERAL> = .098765e-135

33 : <EOF> = <end of file>

$ ./bin/javaccj-- -t javacc_frontend/DoubleLiterals3.java
1 <DOUBLE_LITERAL> = 0Oe2

2 <DOUBLE_LITERAL> = 9e9

21 : <DOUBLE_LITERAL> = 246e-13D

22 : <EOF> = <end of file>

$ ./bin/javaccj-- -t javacc_frontend/DoublelLiterals4.java
1 : <DOUBLE_LITERAL> = 0d

2 : <DOUBLE_LITERAL> = 0D

6 : <DOUBLE_LITERAL> = 0987654321D

7 : <EOF> = <end of file>

Compare your output with the reference output in javacc_frontend/DoubleLiteralss.tokens



Part Il (Additions to the Parser) - Problem 5 (Operators)

Add support for the following operators
/% = s /= 9= 1= >= < 1l o+ (unary) s -

Modify mutiplicativeExpression() tO parse the ; and % operators, using ipivideop and Jremainder0p iN JBinaryExpression as the
corresponding AST representations

Modify assignmentExpression() to parse the --, =, /=, and y- operators, USiNg iMinusAssignop, JStarAssignOp, JDivAssignop, aNd JRemssignop iN
Jassignment @S the corresponding AST representations

Modify equalityExpression) tO parse the 1= operator, using sotEqualop iN JBooleanBinaryExpression as the corresponding AST
representation

Modify relationalExpression() to parse the >= and < operators, using jereaterequalop and JLessThanOp iN JComparisonExpression s the
corresponding AST representations

Add conditionalorExpression() to parse the 11 operator, using sogicalorop iN JBooleanBinaryExpression as the corresponding AST
representation; modlfy conditionalExpression() in parser to now call conditionalOrExpression()



Part Il (Additions to the Parser) - Problem 5 (Operators)

Modify unaryexpression) to parse the pre + (unary) operator, using sunaryplusop and JunaryExpression as the corresponding AST
representation

Modify unaryExpression() to parse the pre -- operator, using sprevecrementop and JunaryExpression as the corresponding AST
representation

Modify postfixExpression() to parse the post ++ operator, using srostincrementop and Junaryexpression as the corresponding AST
representation

Testing

>_ ~/workspace/j--

$ ant
$ ./bin/javaccj-- -p javacc_frontendOperators2.java

Compare your output with the reference output in javacc_rontend/operators2.ast



Part 1l (Additions to the Parser) - Problem 6 (Long and Double Basic Types)

Add support for the 1ong and dowie basic types

Modify the following methods to support longs and doubles

- basicType()

- literalO (USE JLiterallong and sLiteralbouwsle as the AST representations for a long and double literal respectively)

Testing
>_ "/workspace/j--
$ ant
$ ./bin/javaccj-- -p javacc_frontend/Factorial.java
$ ./bin/javaccj-- -p javacc_frontend/Quadratic.java

Compare your output with the reference output in javacc_trontend/Factorial.ast and javacc_frontend/quadratic.ast



Part Il (Additions to the Parser) - Problem 7 (Conditional Expression)

Add support for conditional expression (e 7 et : e2)

Define a method private JExpression conditionalixpression() tO parse a conditional expression

conditionalExpression ::= conditionalAndExpression [ QUESTION expression COLON conditionalExpression ]

The method should return an object of type jconditionaiExpression
Modify assignnentExpression() t0 call conaitionaiExpression()

Testing

>_ ~/workspace/j-—

$ ant
$ ./bin/javaccj-- -p javacc_frontend/ConditionalExpression.java

Compare your output with the reference output in javacc_frontend/ConditionalExpression.ast



Part Il (Additions to the Parser) - Problem 8 (Do Statement)

Add support for a do statement in j--

Modify statenent) to parse a do statement

statement ::= ...
| DO statement WHILE parExpression SEMI
| N

The method should return an object of type postatenent for a do statement

Testing

>_ "/workspace/j--

$ ant
$ ./bin/javaccj-- -p javacc_frontend/DoStatement.java

Compare your output with the reference output in javacc_trontend/postatenent.ast



Part Il (Additions to the Parser) - Problem 9 (For Statement)

Add support for a for statement

Make the following changes to support a for statement
- Add arrayList<statement> forInit() to parse the formit part

- If looking at a statement expression (use rookarEa), then return a list of statement expressions
- Otherwise, return a list containing a single svariabiedeciaration Object encapsulating the variable declarators (see
localVariableDeclarationstatenent) fOr how to construct that object)

- Add arrayList<istatenent> forUpdate() tO parse the torupdate part

- Modify statenent() to parse a for statement, using srorstatement as the AST representation for a for statement

Testing

>_ "/workspace/j--

$ ant
$ ./bin/javaccj-- -p javacc_frontend/ForStatement.java

Compare your output with the reference output in javacc_trontend/Forstatement.ast



Part Il (Additions to the Parser) - Problem 10 (Break Statement)

Add support for a break statement

Modify statement) to parse a break statement, using sereaxstatement as the AST representation

>_ ~/workspace/j--

$ ant
$ ./bin/javaccj-- -p javacc_frontend/BreakStatement.java

Compare your output with the reference output in javacc_frontend/Breakstatement.ast



Part Il (Additions to the Parser) - Problem 11 (Continue Statement)

Add support for a continue statement

Modify statement) to parse a continue statement, using icontinuestatement as the AST representation

>_ ~/workspace/j--

$ ant
$ ./bin/javaccj-- -p javacc_frontend/ContinueStatement.java

Compare your output with the reference output in javacc_frontend/ContinueStatement.ast



Part Il (Additions to the Parser) - Problem 12 (Switch Statement)

Add support for a switch statement

Make the following changes to support a switch statement
- Add SwitchStatementGroup switchBlockStatementGroup() tO parse the switchBlockStatementGroup Part

- After parsing a switchLabel, parse zero OF MOYe switchlabel (USE LOOKAHEAD)
- Parse zero or more biockstatenent

- Add sExpression switchLabe1() tO parse the switcnraver part, which must return an expression for a case and nu1 for default

- Modify statement) to parse a switch statement, using sswitchstatenent as the AST representation for a switch statement

- After parsing switcs parExpression LCURLY, PArS€ ZErO OF MOFE switchBlockStatementGroup UNtil you see an rcurLy or eor, and then
SCan an RCURLY

>_ "/workspace/j--

$ ant
$ ./bin/javaccj-- -p javacc_frontend/SwitchStatement.java

Compare your output with the reference output in javacc_frontend/switchstatement. ast
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