
Generic Language Technology (2012-2013):

Generation of a recursive descent recognizer

Assignment 2 (deadline: September 21th 2012)

Introduction

The goal of the first set of assigments of the course Generic Language Technology
is to get acquinted with the basic concepts of scanning and parsing. There are
several scanners and parsers generators, for instance LEX+YACC, that can
be used to generate a scanner and parser. In order to get some idea of the
underlying technologies, you have to construct ”by hand” a parser.

The second exercise focusses on the construction of a recursive descent rec-
ognizer. Given a lexical and context-free grammar of a simple language, Pico, a
recognizer has to be constructed. For the scanning of the input tokens the one
of the scanner generators (”RegEx” or ”Automaton”) can be used.

Documentation on the Java “RegEx” library can be found at: http://docs.
oracle.com/javase/tutorial/essential/regex/ and http://docs.oracle.

com/javase/6/docs/api/java/util/regex/Pattern.html. Documentation on
the “Automaton” library can be found at: http://www.brics.dk/automaton/,
it may also be useful to consult the “Frequently Asked Questions” page: http:
//www.brics.dk/automaton/faq.html. The syntax of the regular expressions
is can be found at: http://www.brics.dk/automaton/doc/index.html?dk/

brics/automaton/RegExp.html.

Transformation of Grammar to enable a recursive
descent recognizer

1. The following grammar contains so-called EBNF constructs, e.g. (STATEMENT
",")* and associativity and priority definitions. In order to be able to
write in a straightforward way a recursive descent recognizer, these EBNF
constructs and the associativity and priority definitions have to trans-
formed into ”regular” production rules.

start-symbol PROGRAM

context-free syntax

PROGRAM ::= "begin" DECLS (STATEMENT ";")* "end"

DECLS ::= "declare" (PICO-ID ",")*

context-free syntax

STATEMENT ::= PICO-ID ":=" EXP
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context-free syntax

EXP ::= PICO-ID

EXP ::= NatCon

EXP ::= EXP "+" EXP {left}

EXP ::= EXP "-" EXP {left}

EXP ::= "(" EXP ")"

lexical syntax

PICO-ID ::= [a-z][a-z0-9]*

lexical syntax

NatCon ::= [0-9]+

lexical syntax

LAYOUT ::= [\ \t\n\r]*

context-free priorities

EXP ::= EXP "-" EXP >

EXP ::= EXP "+" EXP

2. The nonterminal LAYOUT is nowhere used in the grammar definition. If we
would build a recognizer based on the definition above, a possible input
string would look like begindeclarex,x:=1;end. This is of course unac-
ceptable. Define algorithm for inserting LAYOUT in the grammar above.

3. Transform the transformed grammar (including LAYOUT nonterminals) into
a recursive descent recognizer in Java. Use one of the libraries of Exercise
1 as implementation for the underlying scanner.

4. Write a number of test programs, both correct and erroneous.

Submission

Submit via PEACH:

1. A description of LAYOUT insertion algorithms.

2. The transformed grammar after LAYOUT insertion.

3. PicoRec.java, this Java module should contain methods that implements
the recognizer.

4. The Pico test programs.
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