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libvorbis
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One Minute 
Hello Euruko 
Type-along Workshop
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• extconf.rb :
• require(‘mkmf’)
• create_makefile(NAME)    

• some_file.c:
• #include<ruby.h>
• void Init_NAME()
• rb_define_class(...)
• rb_define_method(...)
• VALUE, Qnil, rb_cObject
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Creating Classes
VALUE rb_define_class(const char *name, 

  VALUE super)

VALUE rb_define_module(const char *name)

VALUE rb_define_class_under(VALUE outer, 
                            const char *name, 
                            VALUE super)

VALUE rb_define_module_under(VALUE outer, 
         const char 
*name)

void rb_define_method(VALUE klass, 
                      const char *name,
                      VALUE (*func)(), 
                      int argc)

void rb_define_singleton_method(VALUE object, 
                                const char *name,
                                VALUE (*func)(), 
                                int argc)
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Constants
Qnil, Qtrue, Qfalse
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Predefined Classes
object.c  :    rb_cObject = boot_defclass("Object", 0);
object.c  :    rb_cModule = boot_defclass("Module", rb_cObject);
object.c  :    rb_cClass =  boot_defclass("Class",  rb_cModule);
object.c  :    rb_cNilClass = rb_define_class("NilClass", rb_cObject);
object.c  :    rb_cSymbol = rb_define_class("Symbol", rb_cObject);
object.c  :    rb_cData = rb_define_class("Data", rb_cObject);
object.c  :    rb_cTrueClass = rb_define_class("TrueClass", rb_cObject);
object.c  :    rb_cFalseClass = rb_define_class("FalseClass", rb_cObject);
array.c   :    rb_cArray  = rb_define_class("Array", rb_cObject);
bignum.c  :    rb_cBignum = rb_define_class("Bignum", rb_cInteger);
dir.c     :    rb_cDir = rb_define_class("Dir", rb_cObject);
error.c   :    rb_cNameErrorMesg = rb_define_class_under(rb_eNameError, "message", 
rb_cData);
eval.c    :    rb_cProc = rb_define_class("Proc", rb_cObject);
eval.c    :    rb_cMethod = rb_define_class("Method", rb_cObject);
eval.c    :    rb_cUnboundMethod = rb_define_class("UnboundMethod", rb_cObject);
eval.c    :    rb_cBinding = rb_define_class("Binding", rb_cObject);
eval.c    :    rb_cThread = rb_define_class("Thread", rb_cObject);
eval.c    :    rb_cCont = rb_define_class("Continuation", rb_cObject);
file.c    :    rb_cFile = rb_define_class("File", rb_cIO);
file.c    :    rb_cStat = rb_define_class_under(rb_cFile, "Stat", rb_cObject);
hash.c    :    rb_cHash = rb_define_class("Hash", rb_cObject);
io.c      :    rb_cIO = rb_define_class("IO", rb_cObject);
numeric.c :    rb_cNumeric = rb_define_class("Numeric", rb_cObject);
numeric.c :    rb_cInteger = rb_define_class("Integer", rb_cNumeric);
numeric.c :    rb_cFixnum = rb_define_class("Fixnum", rb_cInteger);
numeric.c :    rb_cFloat  = rb_define_class("Float", rb_cNumeric);
process.c :    rb_cProcStatus = rb_define_class_under(rb_mProcess, "Status", 
rb_cObject);
range.c   :    rb_cRange = rb_define_class("Range", rb_cObject);
re.c      :    rb_cRegexp = rb_define_class("Regexp", rb_cObject);
re.c      :    rb_cMatch  = rb_define_class("MatchData", rb_cObject);
string.c  :    rb_cString  = rb_define_class("String", rb_cObject);
struct.c  :    rb_cStruct = rb_define_class("Struct", rb_cObject);
time.c    :    rb_cTime = rb_define_class("Time", rb_cObject);
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object.c  :    rb_cObject = boot_defclass("Object", 0);
object.c  :    rb_cModule = boot_defclass("Module", rb_cObject);
object.c  :    rb_cClass =  boot_defclass("Class",  rb_cModule);
object.c  :    rb_cNilClass = rb_define_class("NilClass", rb_cObject);
object.c  :    rb_cSymbol = rb_define_class("Symbol", rb_cObject);
object.c  :    rb_cData = rb_define_class("Data", rb_cObject);
object.c  :    rb_cTrueClass = rb_define_class("TrueClass", rb_cObject);
object.c  :    rb_cFalseClass = rb_define_class("FalseClass", rb_cObject);
array.c   :    rb_cArray  = rb_define_class("Array", rb_cObject);
bignum.c  :    rb_cBignum = rb_define_class("Bignum", rb_cInteger);
dir.c     :    rb_cDir = rb_define_class("Dir", rb_cObject);
error.c   :    rb_cNameErrorMesg = rb_define_class_under(rb_eNameError, "message", 
rb_cData);
eval.c    :    rb_cProc = rb_define_class("Proc", rb_cObject);
eval.c    :    rb_cMethod = rb_define_class("Method", rb_cObject);
eval.c    :    rb_cUnboundMethod = rb_define_class("UnboundMethod", rb_cObject);
eval.c    :    rb_cBinding = rb_define_class("Binding", rb_cObject);
eval.c    :    rb_cThread = rb_define_class("Thread", rb_cObject);
eval.c    :    rb_cCont = rb_define_class("Continuation", rb_cObject);
file.c    :    rb_cFile = rb_define_class("File", rb_cIO);
file.c    :    rb_cStat = rb_define_class_under(rb_cFile, "Stat", rb_cObject);
hash.c    :    rb_cHash = rb_define_class("Hash", rb_cObject);
io.c      :    rb_cIO = rb_define_class("IO", rb_cObject);
numeric.c :    rb_cNumeric = rb_define_class("Numeric", rb_cObject);
numeric.c :    rb_cInteger = rb_define_class("Integer", rb_cNumeric);
numeric.c :    rb_cFixnum = rb_define_class("Fixnum", rb_cInteger);
numeric.c :    rb_cFloat  = rb_define_class("Float", rb_cNumeric);
process.c :    rb_cProcStatus = rb_define_class_under(rb_mProcess, "Status", 
rb_cObject);
range.c   :    rb_cRange = rb_define_class("Range", rb_cObject);
re.c      :    rb_cRegexp = rb_define_class("Regexp", rb_cObject);
re.c      :    rb_cMatch  = rb_define_class("MatchData", rb_cObject);
string.c  :    rb_cString  = rb_define_class("String", rb_cObject);
struct.c  :    rb_cStruct = rb_define_class("Struct", rb_cObject);
time.c    :    rb_cTime = rb_define_class("Time", rb_cObject);

$ egrep '^ *rb_c.* *=' *
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“Native” Methods
static VALUE hello_impl(VALUE self){ (...) }
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“Native” Methods
static VALUE hello_impl(VALUE self){ (...) }

VALUE
rb_ary_push(ary, item)
    VALUE ary;
    VALUE item;
{
    rb_ary_store(ary, RARRAY(ary)->len,item);
    return ary;
}

array.c:    rb_cArray  = rb_define_class("Array", rb_cObject);
array.c:    rb_define_method(rb_cArray, "<<", rb_ary_push, 1);

http://www.syngenio.de
http://www.syngenio.de
http://www.kuriositaet.de
http://www.kuriositaet.de


www.syngenio.de / www.kuriositaet.de EUROKO 2008   -  „Lessons Learned Writing Native Extensions“13

Implementing 
Object Orientation

http://www.syngenio.de
http://www.syngenio.de
http://www.kuriositaet.de
http://www.kuriositaet.de


www.syngenio.de / www.kuriositaet.de EUROKO 2008   -  „Lessons Learned Writing Native Extensions“14

IBM 1620 (CADET)
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struct s
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To understand structs,
first you must understand
arrays.
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Memory Str. 0
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Memory Str. 0
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Memory Str. 3
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Memory Str. 3
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Memory Str. 3
Address / Pointer
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0xFE

bytes
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cats 
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bytescats ==
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0xFA
Memory
Str. 3
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0xFA
Memory
Str. 3

Memory Street 10
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Herding Cats (in arrays)
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Herding Cats (in arrays)

cat cat_arr[6];
cat_arr;    /* addr: Mem Str.3 */
cat_arr[0]; /* cat at Mem Str. 3 + 0 */
cat_arr[4]; /* cat at Mem Str. 3 + 4 */
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Herding Cats (in arrays, cont.)

tiger t_arr[6];
t_arr;    /*addr: Mem Str.3 */
t_arr[0]; /*tiger at Mem Str.3 +(0*2)*/
t_arr[3]; /*tiger at Mem Str.3 +(3*2)*/
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t_arr;    /*addr: Mem Str.3 */
t_arr[0]; /*tiger at Mem Str.3 +(0*2)*/
t_arr[3]; /*tiger at Mem Str.3 +(3*2)*/

http://www.syngenio.de
http://www.syngenio.de
http://www.kuriositaet.de
http://www.kuriositaet.de


www.syngenio.de / www.kuriositaet.de EUROKO 2008   -  „Lessons Learned Writing Native Extensions“25

Feline Zoo (in a struct)
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Feline Zoo (in a struct)

struct feline_zoo 
{
  cat c_arr[2];
  tiger t_arr[2];
};
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Feline Zoo (in a struct)

struct feline_zoo zoo;
zoo.c_arr;
zoo.t_arr;

struct feline_zoo 
{
  cat c_arr[2];
  tiger t_arr[2];
};

zoo.t_arr[1];
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Feline Zoo (in a struct)

struct feline_zoo zoo;
zoo.c_arr;
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zoo.t_arr[1];

http://www.syngenio.de
http://www.syngenio.de
http://www.kuriositaet.de
http://www.kuriositaet.de


www.syngenio.de / www.kuriositaet.de EUROKO 2008   -  „Lessons Learned Writing Native Extensions“26

structs can also contain
addresses of functions.
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Converting Types
 INT2NUM(int)           -> Fixnum or Bignum
 INT2FIX(int)          -> Fixnum (faster)
 INT2NUM(long or int)  -> Fixnum or Bignum
 INT2FIX(long or int)  -> Fixnum (faster)
 CHR2FIX(char)          -> Fixnum
 rb_str_new2(char *)     -> String
 rb_float_new(double)  -> Float

int          NUM2INT(Numeric)             (Includes type check)
int           FIX2INT(Fixnum)            (Faster)
unsigned int  NUM2UINT(Numeric)            (Includes type check)
unsigned int  FIX2UINT(Fixnum)            (Includes type check)
long         NUM2LONG(Numeric)            (Includes type check)
long         FIX2LONG(Fixnum)            (Faster)
unsigned long NUM2ULONG(Numeric)            (Includes type check)
char         NUM2CHR(Numeric or String)  (Includes type check)
char *         STR2CSTR(String)  
char *         rb_str2cstr(String, int *length)  (Returns length) 
double         NUM2DBL(Numeric) 
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Determining Type
  switch (TYPE(obj)) {
    case T_FIXNUM:
      /* process Fixnum */
      break;
    case T_STRING:
      /* process String */
      break;
    case T_ARRAY:
      /* process Array */
      break;
    default:
      /* raise exception */
      rb_raise(rb_eTypeError, "not valid value");
      break;
  }

void Check_Type(VALUE value, int type)

FIXNUM_P(obj)
NIL_P(obj)
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Dealing with Exceptions
void rb_raise(VALUE exception, const char *fmt, ...)
 
VALUE rb_rescue(VALUE (*func1)(), void *arg1, VALUE  (*func2)(), void *arg2)

VALUE rb_ensure(VALUE (*func1)(), void *arg1, void (*func2)(), void *arg2)
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Wrapping Structs
VALUE   Data_Wrap_Struct(VALUE class, void (*mark)(), void (*free)(), void *ptr")

  
Wraps the given C datatype ptr, registers the two garbage collection routines (see below), and returns a 
VALUE pointer to a genuine Ruby object. The C type of the resulting object is T_DATA and its Ruby class is 
class.

VALUE   Data_Make_Struct(VALUE class, c-type, void (*mark)(), void (*free)(), c-type *")

   Allocates a structure of the indicated type first, then proceeds as Data_Wrap_Struct. c-type is the name of the 
C datatype that you're wrapping, not a variable of that type.

   Data_Get_Struct(VALUE obj,c-type,c-type *")

  
Returns the original pointer. This macro is a type-safe wrapper around the macro DATA_PTR(obj), which 
evaluates the pointer
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Wrapping Structs
VALUE   Data_Wrap_Struct(VALUE class, void (*mark)(), void (*free)(), void *ptr")

  
Wraps the given C datatype ptr, registers the two garbage collection routines (see below), and returns a 
VALUE pointer to a genuine Ruby object. The C type of the resulting object is T_DATA and its Ruby class is 
class.

VALUE   Data_Make_Struct(VALUE class, c-type, void (*mark)(), void (*free)(), c-type *")

   Allocates a structure of the indicated type first, then proceeds as Data_Wrap_Struct. c-type is the name of the 
C datatype that you're wrapping, not a variable of that type.

   Data_Get_Struct(VALUE obj,c-type,c-type *")

  
Returns the original pointer. This macro is a type-safe wrapper around the macro DATA_PTR(obj), which 
evaluates the pointer

static VALUE zoo_start_petting (VALUE self) {
struct petting_zoo *zoo;
Data_Get_Struct(self, struct petting_zoo, zoo);
start_petting(*zoo);

}
(...)

void Init_petting_zoo () {
cZoo = re_define_class(“PettingZoo”, rb_cObject);
(...)
rb_define_method(cZoo, “startPetting”, zoo_startPetting, 0);

}
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Alternatives
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Alternatives

DL : Ruby stdlib
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Alternatives

DL : Ruby stdlib
JRuby
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Alternatives

DL : Ruby stdlib
JRuby & JNA
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Alternatives

DL : Ruby stdlib
JRuby & JNA

http://ola-bini.blogspot.com/search/label/jna
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Alternatives

DL : Ruby stdlib
JRuby & JNA

http://ola-bini.blogspot.com/search/label/jna

Rubinius FFI
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Further Reading
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Further Reading
(aka Typographer’s Nightmare)
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Further Reading

README.EXT
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Further Reading

README.EXT
Pickaxe Book Chapter

http://www.rubycentral.com/pickaxe/ext_ruby.html
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Further Reading

README.EXT
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DANIEL N. LEESON AND DONALD L. DIMITRY, 

Basic Programming Concepts and the IBM 1620 Computer
New York Holt, Rinehart and Wilson, Inc., 1962.
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Pickaxe Book Chapter
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DANIEL N. LEESON AND DONALD L. DIMITRY, 

Basic Programming Concepts and the IBM 1620 Computer
New York Holt, Rinehart and Wilson, Inc., 1962.

Peter Van Der Linden,
Expert C Programming
ISBN-13: 978-0131774292
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Thank you!

Slides & Code:

blog.kuriositaet.de

Tim Becker
tim.becker@syngenio.de
tim.becker@gmx.net
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Thank you!
Questions? 

Slides & Code:

blog.kuriositaet.de

Tim Becker
tim.becker@syngenio.de
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Lesson 1:
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Lesson 1:
Shop around
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