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YARV: Yet Another RubyVM
The Implementation and Evaluation

KoOICHI SASADA ,# YUKIHIRO MATSUMOTO ,it ATSUSHI MAEDA tft
and MITARO NAMIKI

In this presentation, we describe the implementation and evaluation results of YARV, next
generation Ruby implementation. The Ruby language is used worldwide because of its ease of
use. However, current interpreter is slow due to its evaluation method. To solve this problem,
several virtual machine designs were proposed, but none of them exhibited adequate per-
formance/functionality combination. Our implementation, called YARV (Yet Another Ruby
VM), is based on a stack machine architecture. YARV incorporates a number of optimization
techniques for high speed execution of ruby programs. In this presentation, we describe the
characteristics of Ruby from implementor’s point of view, and present concrete solutions for
these issues as well as implementation of optimization techniques. We also show how each of
these optimizations contributed to the speed-up.
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class C
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end
end

end
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class C
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end
end
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stack cache register:
A B

state:

Sxx: no stack cache

Sax: cached by A

Sab: cached by A & B
(stack top: B)

Sba: cached by B & A
(stack top: A)

Sbx: cached by B
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(1) woOooOoooooooDo
DEFINE_INSN
mult_plusConst
(int c) // 000000000
(int x, int y) // O00O00000O00DOO
(int ans) // 00000000
{
// cO000000ooooooong
ans = x * y + c;

}

(2) D000 cOOOoooOoO

mult_plusConst:

{
int ¢ = *(PC+1); // PC: Program Counter
int y = *x(SP-1); // SP: Stack Pointer
int x = *(SP-2);

int ans;

PC += 2;

SP -= 2;
{

ans = x * y + c;
}

*(SP) = ans; SP += 1;
goto *xPC; // 000000000 DOOOODOODOO
¥
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mult_plusConst_OperandUnified:
{
#define ¢ 5 // DO0O0O0ODOOOODO
VALUE y = *(SP-1);
VALUE x = *(SP-2);
VALUE ans;
PC += 2;
SP -= 2;

ans = x * y + c;

#undef c
*(SP) = ans; SP += 1;
goto **PC;
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(1) dup 0OOOD
DEFINE_INSN
dup
O
(int v)
(int v1, int v2)
{
vl = v2 = v;

}

(2) dup 000 mult_plusConst OOODOO
UNIFIED_dup_mult_plusConst:
{

int c_1 = *(PC+1);

int v_0 = *(8C-1);

int ans;

PC += 3;

SP -=1;
{ // dup

#define v v_0

#define v1 v1_0

#define v2 v2_0

vl = v2 = v;

#undef v

#undef vi1

#undef v2

-~

// mult_plusConst
#define c c_1
#define x v1_0
#define y v2_0
ans = x *y + c;
#undef c

#undef x

#undef y

*(SP) = ans; SP += 1;
goto **PC;
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mult_plusConst_SC_ab_ax:

{
int ¢ = *(PC+1);
int y = SC_regA; // SC OOOOO 1
int x = SC_regB; // SC 0OOODO 2
int ans;
PC += 2;

ans = x * y + c;

SC_regA = ans;
goto **PC;
}
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(1)
# loop_times
30_000_000.times do |il
end

# loop_whileloop
i=0

while i<30_000_000;
end

i+=1
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