Example of writing parse using Lex 

This is a  simple example that demonstrate writting of a parser. In this example an input file describing a CRC card description in text format is taken as input and corresponding pseudo C++ code is generated. The input file is in a format:

     CRC
        CLASS <class name>
           RESPONSIBILITY
              <method name >  INT <attribute> 
                              CHAR <attribute>
                              INT* <attribute>
                              CHAR* <attribute>
           END
               COLABRATION  
                     <RELATION>  CLASS    <class name>
               END
      END

e.g
       CRC
               CLASS  myclass
               RESPONSIBILITY
                       assign  INT number
               END
               RESPONSIBILITY
                       assign CHAR* name
               END
               COLABRATION
                        USING  CLASS yourclass
               END
       END


The output of this translator is as follows:

      //  Class Name: myclass
      //  Function:
      //        assign int number
      //   Function:
      //        assign char *name
      //    Class Relations :
      //    This Class USES class yourclass
      //    
     Class myclass  {
              public :
                    assign(int number);
                    assign(char *name);
               protected:
               private:
       }; 

Writting the Lex 

Step 1. 
Identify all the Tokens.
All the Keywords in the grammar forms the legal tokens.If one has the BNF then all the Terminals are the tokens generated by the Lex.

Step 2. 
Write all the regular expressions describing the Tokens.

Step 3. 
Identify all lex substitutions (if possible) from the set of    regular expressions.

Step 4. 
To avoid reduce/reduce errors identify possible start states and break conflicting tokens into multiple tokens.

According to the example, one can trace these steps

Results of performing the Above Steps

Step 1. 
Tokens are:
             CLASS, CRC, END, RESPONSIBILITY, COLABRATION, INT, CHAR
             *, USING, HAS_A, KIND_OF, variables,strings and spaces.

Step 2. 
R.E for keywords will be the same. R.E for strings and variable    is [a-zA-Z][a-zA-Z0-9]* 

Step 3. 
There are no possible lex substitutions. 
Step 4. 
Since strings and variables represents the same R.E ,break them   into multiple tokens and identify the start state.

The Start states are represented by
  %s CL VAR METHOD

The White spaces and tabs are represented by
   [ \t\n]*  { /* note there is no action taken */ }
  
Note:
No action is taken here since whitespaces must be ignored, they are  not the part of BNF. If any token is returned from this and not    accounted in BNF then it will give yylook error during parsing.
 
When the keyword CLASS is identified ,the control is given to the State CL and then the string representing the <class name> is identified as token CLASSNAME. 
To start a state, lex has the Keyword BEGIN <state> and to return to the initial state, it is BEGIN INITIAL. The R.E to be matched on a particular state is specified as <state> R.E { action }. Thus it will be <CL>[a-zA-Z][a-zA-Z0-9]* { /* action */}. 

Note: 
The R.E's in a particular state are at the higher priority ascompared to that in initial state. This means that if the token doesn't match any R.E in that state ,it will then try to match it in the initial state.
If one is planning to use yystack , then all the values from yytext must be copied to the stack. These can then be used by yacc with the help of pseudo variables. Thus to copy the class name we have    strcpy(yylval.stval,yytext); where stval is of type char array defined in the yystack (%union) .yytext is of type char* which contains the value of the read token.    
Final Lex File
Given Below is the source code for the lex file.

                          crc.l

%{

  #include "dstruct.h"

  #include "y.tab.h"

  #include <string.h>

%}

%s CL VAR METHOD 

%%

[ \t\n]*  {}

CLASS       {BEGIN CL;

             return CLASS; }

CRC         {

             return CRC; }

END         {return END; }

RESPONSIBILITY {BEGIN METHOD;return RESPONSIBILITY; }

COLABRATION    {return COLABRATION; }

INT            {BEGIN VAR;return INT; }

CHAR           {BEGIN VAR;return CHAR; }

"*"            {return PTR; }

USING          {return USING; }

HAS_A          {return HAS_A; }

KIND_OF        {return KIND_OF; }

<CL>[a-zA-Z][a-zA-Z0-9]*  {BEGIN INITIAL;

                strcpy(yylval.stval,yytext);

                return CLASSNAME; }

<VAR>[a-zA-Z][a-zA-Z0-9]* {BEGIN INITIAL; 

                           strcpy(yylval.stval,yytext);

                           return VARIABLE; }

<METHOD>[a-zA-Z][a-zA-Z0-9]* {BEGIN INITIAL;

                   strcpy(yylval.stval,yytext);

                   return METHODNAME; } 

[a-zA-Z][a-zA-Z0-9]*  { return STRING; }

%%

int yywrap(void)

{return 1;

}

