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A Lightweight Representation of Floting-Point Numbers
on Ruby Interpreter

KOICHI SASADA t

Ruby is an object-oriented, dynamic, programming language. For example, all variables are
not typed. This feature is useful for combining components as a glue language. The Ruby
interpreter represents every object as a pointer to an entity in heap memory. An object entity
includes the object type and other information. However, this representation can be ineffi-
cient because every object needs an entity in heap memory. Especially, the representation of
floating-point (FP) is inefficient because numbers as a double precision value needs additional
object header. To solve this issue, we propose an efficient representation of Ruby’s FP num-
bers on 64bit CPUs. The idea is simple: represent the FP object as an encoded, immediate
pointer value similar to Ruby’s Fixnum representation. In this paper, we describe an object
representation for the Ruby interpreter, showing the proposed method and the evaluation

results.
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struct RBasic {
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};
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struct RArray {
struct RBasic basic;
long len;
VALUE *ptr;
VALUE aux;
};
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VALUE rb_float_new(double dbl) {
VALUE v1 = BIT_DOUBLE2VALUE(dbl);
VALUE v2 = BIT_ROTL(v1, 3);
if ((v2 + 1) & 0x02) {

return v2 | 0x01;
}
else {
if (dbl == 0) {
return ruby_float_zero;
}
else {

return rb_float_new_in_heap(dbl);

}
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double RFLOAT_VALUE(VALUE v) {

if (v& 1) {
VALUE vi = v = ((v >> 1) & 1);
VALUE v2 = BIT_ROTR(v1, 3);
return BIT_VALUE2DOUBLE(v2);

}

else {
return RFLOAT(v)->float_value;
}

}
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