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To create a C11 lexer and parser using Flex 2.6.4 and Bison 3.8.2, follow these steps:

1. Install Tools

Ensure Flex, Bison, and GCC are installed:

sudo apt-get install flex bison gcc  # Debian-based systems

2. Create Lexer (c_1exer.1)

Basic Structure

%{

#include <stdio.h>

#include "c_parser.tab.h" // Include Bison-generated header

#define YYFlexlLex // Rename lexer to avoid conflicts with “main’
int line_number = 1;

%}

%%
M EM[AR]ERE([ARST|EL[AS]) KD E

{DIGIT}+ { return NUM; }
[ \t\v\f\r\n] {/* Ignore whitespace */}

\/\/.* {/* Single-line comment */}

"t { printf("Start of block: %d\n", line number); }
" { printf("End of block: %d\n", line_number); }
[a-zA-Z_][a-zA-Z06-9_]* { return ID; } // Identifier

"int"[ \t\v\f\r]+ { return INT_KW; }

[+\-\*\/%&| ~=<>{}] { return OPERATOR; }

" { return LPAREN; }

") { return RPAREN; }

" { return SEMICOLON; }
[0-9] // Not handled here, let the NUM rule catch it

%%



void yyFlexLexer::error(const char* msg) {
fprintf(stderr, "Error: %s at line %d\n", msg, line_number);

}

3. Create Parser (c_parser.y)

Grammar Rules

%{
#include <stdio.h>
#define YYSTYPE YYSTYPE // Use Bison's default type definitions (adjust if

needed)

%}

%token INT_KW

%token NUM [0-9]+

%token ID [a-zA-Z_][a-zA-Z0-9_]*

// Token types for operators and symbols
%type <int> OPERATOR {+ - * / % & | ~ | =}
%type <char> LPAREN {(}

%type <char> RPAREN {)}

%type <char> SEMICOLON {;}

%%

program:
// Empty rule to ignore everything

%%

4. Generate Parser and Lexer Files

Run Flex and Bison in sequence:

flex -o lexer.c c_lexer.l # Generate lexer from .l file
bison -d -o parser.tab.c c_parser.y # Generate parser (and keep output files)

5. Compile the Program

Combine the generated code with your own .c/ .h files:
gcc -I/usr/include/bison lexer.c parser.tab.c -o c_parser $(pkg-config --libs flex
bison-1lex)
# Example usage:

| ./c_parser # Must handle include properly (not fully
implemented here)



14.

15.
16.
17.
18.
19.

// Test a simple expression: "a + 5°
test_input.txt | ./c_parser

Key Notes

Incomplete Implementation
This example only demonstrates basic setup. A full C11 parser requires hundreds of
lexer and grammar rules.

Handling Preprocessor Directives

Add a rule to the lexer for #include:

"#include"[
NEWARNPNNT[AT* [ <2 (LA TN *> [ LA\ T NNN\S[A>T[\\") 2) %]
{ printf("Include: %s\n", yytext); }

Types and Values
Use %union in Bison to handle types/expressions:

%union {

int num;

char type[20];
}
// Define token types for the union
%type <num> NUM [0-9]+
%type <type> INT_KW "int"

Error Reporting

Customize Bison's error reporting by defining a yyerror function:
// In your main .c file (link with the parser)

yyerror( *s) {
( ) 5 S)3
return 0;
}
Debugging Tips

Flex Errors: Use -d flag to include debugging symbols:
flex -d c_lexer.1l
Bison Output: Add --verbose and --report=all flags for detailed parsing

logs.

This setup provides a foundation for building a C11 parser. For full compliance, you
must extend the lexer with complex rules (e.g., handling strings, arrays, structs) and
define an elaborate Bison grammar covering all C11 syntax constructs.
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To create a C11 standard-compliant lexer and parser for a subset of valid C code
using Flex 2.6.4 and Bison 3.8.2, follow these steps:

Step-by-Step Implementation

1. Install Tools

sudo apt-get install flex bison # For Debian/Ubuntu (replace with your system's
package manager)

2. Create c_lexer.1

Handle C keywords and basic syntax.
%{

#include "c_parser.tab.h"

#tdefine YYFlexLex // Avoid name conflicts with main function if needed
int line_number = 1;

%}
%%
\"//\"["\\n]* {/* Ignore comments */}
[ \t\v\f\r\n] {/* Ignore whitespace */
DIGIT: [©-9]+ { return NUM; }
[a-zA-Z_][a-zA-Z0-9_']* { return ID; } // Identifier
"int"| "char"| "float"| "double"| "void"| "return"| "break"| "if"| "else"| "for"|
"while" {
printf("%s at line %d\n", yytext, line_number);
}
// More keywords (e.g., “struct’)
[a-zA-Z_]+ // Forward declaration for C-specific tokens
[+\-*/%&|~1=<>{}] { return OPERATOR; }
"t { return SEMICOLON; }

%%

int main(int argc, char **argv) {
// Add your custom code here

}

void yyFlexLexer::error(const char* msg) {
fprintf(stderr, "Error: %s\n", msg);

}

3. Create c_parser.y
%{



#include <stdio.h>

#define YYSTYPE int // Simplify type definitions for integers (adjust if needed)
%}

%%

// Keywords and token types:

INT_KW return INT_KW;
NUM return NUM;
ID {return ID;}

OPERATOR [+\-*/%&| ~'=<>{}()]

SEMICOLON ";" {printf("Semicolon at %d\n", line_number);}
LPAREN "(
RPAREN "y

%%

// Program structure (minimal grammar)
start:
SEMICOLON | OPERATOR SEMICOLON | ID SEMICOLON | NUM SEMICOLON

4. Generate and Compile the Code

flex -o lexer.o c_lexer.l // Generate lexer from Flex file
bison -d -y parser.y // Use Bison
int a;

Full Implementation Outline
For a full C11 parser, you need extensive rules for:

Preprocessor directives (#define, #include)

Complex types (arrays, pointers, structs)

Operators, constants, and literals.
Control structures (if, else, loops)

Example Bison rule snippet:

control_statement:
if cond | for_loop | while_loop;

if _cond: "if" LPAREN condition RPAREN block;
while loop: "while" LPAREN condition RPAREN block;




References

Flex documentation () and Bison docs for advanced features.

For a production-ready C parser, consider using ANTLR or Clang, as Flex/Bison alone
can become too verbose for full language implementation.
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We are going to create a C11 lexer and parser implementation that is fully compliant with the C
standard (partial implementation):

/* Flex lexer: Handles keywords and basic tokens */
%%

### 6. Handling Preprocessor Directives 1in Lexer for “#include”
Add this rule to “c_lexer.l :
T 1lisp
o < )* [ ([~>\n]*>) // Handle include directives
properly (not shown here)

1. Install Dependencies

If you need a full implementation, start with the C language grammar from and extend both
lexer/yacc rules to cover all C keywords, types, operators, and syntax constructs.

Final Note

This example is for educational purposes only. A full C11 parser requires significant effort due to
the language's complexity. For a real project, consider using specialized tools like coccinelle,

Clang/LLVM, or ANTLR4 instead of Flex/Bison alone. Bison and Flex errors can be generated

during compilation if not properly configured.
#include <stdio.h>
#include "c_parser.tab.h"”

int O A
// Example input:
| ./c_parser # Not fully supported here (preprocessor
handling incomplete)

// Run the program and provide output debugging:
To use a full implementation, refer to Bison's manual syntax rules or explore .



This example is intentionally minimal. A complete C11 parser requires advanced techniques like
recursive descent parsing and semantic actions for type checking, which exceed the scope of a
simple Flex/Bison setup due to C's complexity. Bison grammar files will typically grow into 300+

lines for full compliance.
47.89 tok/sec

413 tokens

0.20s to first token

Stop reason: EOS Token Found



