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An Implementation of a Dynamic Compiler for Ruby

Naova Isuin, ! SHUNYA MURATA, ! Yusr Chisafl
and NoRrimisa Dorf!

In order to improve Ruby application performance, we developed a dynamic
compiler for Ruby. This paper describes the implementation of our dynamic
compiler. Our compiler optimizes Ruby applications using dynamic optimiza-
tions such as devirtualization and eliminating non-executed paths from compi-
lation target. We evaluated dynamic compilation and optimization effect using
Ruby Benchmark Suite, and the maximum performance improvement was 4
times and the geometrical mean was 23.8%.
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1: def setInstanceVar(localVar)
2: Q@instanceVar = localVar;
3: return (nil);
4: end
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5: getlocal localVar
6: setinstancevariable :Q@instanceVar
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7: GetLocal(2); // 200000 localVar DO OO ODOOODOOO
8: SetInstanceVariable(@instanceVar [0 ID);
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9: // GetLocal(2);
10: movl LOCAL_FRAME POINTER_OFFSET (%ebx), %ecx
11:  movl -8(%ecx), %eax // -80 0000 localVar DO OO ODOOOOOOOODOO
12: // SetInstanceVariable(@instanceVariable [0 ID);
13:  movl %eax, 8(%esp)
14: movl $@instanceVar O ID, 4(%esp)
15: movl SELF_OFFSET (%ebx), %ecx
16: movl %ecx, (%esp)
17: call _rb_ivar_set
(d) 0000000 20000000 1A-32000000000000000

01 00000000

Fig.1 Compilation process.
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def m1()

begin

m2Q);
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end
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Fig.2 An exception entry table and exception entries.
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static Cache cache;
VALUE klass = CLASS.OF(0O0O0O);
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}
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method(J 0000000000 O0OOOOOOOOO1, OOO 2, --9);
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Fig.3 An implementation of a virtual call.
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Fig.4 Compilation of a method call whose receiver’s class the runtime profile told single.
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Fig.5 A case where redundant deoptimization takes place.
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// 00000000000000000O00000C0O0O000O000000

__thread void* last_compiled fp = NULL;

c2i_stub(target){
// 0000000000
last_compiledfp = OO0 0OO0OO0OO0O0O00O0OO;
// 000000000000
rb_vm_set_finish_env(th);
Ruby 000000000 O0OOOOOOOO;
goooooooo;
jmp_buf buf;
if (_setjmp(buf) == 0){
// 000000000 target 00O
return (vm_exec(th));
}
else{
joooooooooooooooooo;
}
}

c21000

20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:

i2c_stub(target) {
// 0000000000
void* previous_compiled_fp = last_compiled fp;
// 00000000000000000
rerurnValue = target->compiled_entry();
ooooooo
// 0000000000
last_compiled_fp = previous_compiled_fp;
// 0000000000
return (returnValue);
ooooooooo @ooooo):
// 0000000000
last_compiled_fp = previous_compiled_fp;
Jdongjmp OO0OO0O00O0O0DDOODOOOOOO

I2c000

07 O0O0OOO
Fig.7 Stub implementations.

(© 2011 Information Processing Society of Japan




119 RubyOOOOOOOOOOOCO

4
s () B/ L
& W (2) ()+HRR R
=3 H(3) Q+REFSRDIAV A LR RSO
X
A
$ 2
>
A
o
& |
oo
0
S = B Q B X Z @ S = L o = 82 = R R - B T = B R = B - B — B B B R - S P I = L v E e X B B 2 R L D 2 oy X X oo
%ﬁéﬁéﬁégéﬁgzééﬁaEﬁééégﬁ TEEECESEFEEEFEEEEESETEEZEREEREZ EEEL S
2 a2 E & 5 § 8 & 8 I'E 8 EL2 @ 8 Z o |3 R | S B = S &5 — [ oh g = 2 7 9 = I E
S o B S o T T g = E S 98 85T &L ELL e ES JLEES 303 e 2 .5 & & g € S g 2T =
2§38 28 8 &4 NE T E & 72 e B g M= g E e e =S85 =5 S o 7 g [T X 20 2 2 & 2 % g I
J ERRTEFER S & a2 UEELY 5 ZEEBRELZCEETEJ/982F 28 & % g § 523 ¢
| g = g = =) S o z - = 3 3 = @ s B 3 en (7]
o =} E B = S 3 5} = < | = o | = 9 2 & 9©
§ LJ0¢g 52 “=2F2 3¢ ] 50 85 E2 03 £ : £33 %¢E
a 0 < 3 o 3R @ | @ = 3 2 3 o 8
g s R 5 E g £ 2 8 S & ST ZEI%
5 2 =} 14 ~Z =g
o © Y 5} @
S O 2 8 !
I=}
o
8
|
2
o
=
5
. 4. 2
micro benchmarks macro benchmarks rails
. ~ . ~
~ ”7 ~ 7
08 0DOoOO

Fig.8 Benchmark results.
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Table 1 Execution time inaccuracy, compilation time, instruction count and devirtualization count.

goooo goooo ooo ooooo
oo ooooooooo 000%0 000 psO oooog

micro app-factorial 4.08 2,337 298 2
app-fib 0.08 2,145 310 2
app-mandelbrot 0.16 2,906 408 4
app-pentomino 0.19 9,489 959 2
app-strconcat 0.08 2,246 255 0
app-tak 0.13 2,202 276 0
app-tarai 0.03 2,023 276 0
binary_trees 5.62 4,449 574 4
count_multithreaded 5.08 2,285 268 0
count_shared_thread 3.35 2,509 271 0
fannkuch 5.31 3,319 412 0
fasta 0.22 4,555 468 0
fractal 0.09 3,424 431 2
ge-array 4.36 10,517 273 0
gc-mb 0.86 2,485 252 0
ge-string 0.49 3,016 286 0
knucleotide 1.02 4,414 423 0
lucas_lehmer 0.03 2,358 289 0
mandelbrot 0.05 3,826 657 2
mbari_bogusl 22.68 3,326 397 3
mergesort 0.18 3,568 461 2
mergesort_hongli 0.05 3,399 427 0
meteor_contest 0.05 17,283 2,370 14
monte_carlo_pi 0.06 2,442 281 0
nbody 0.17 6,063 705 0
nsieve_bits 0.08 3,068 385 0
partial_sums 0.07 3,525 442 0
pathname 0.08 8,402 937 0
quicksort 0.13 2,898 308 0
regex_dna 0.02 3,241 338 0
reverse_compliment 0.07 2,628 302 0
so_ackermann 0.01 2,274 278 0
so_array 0.83 2,570 301 0
so_count_words 0.47 3,224 353 0
so_exception 0.16 2,962 342 0
so_lists 0.20 2,717 328 0
so_lists_small 0.66 2,705 328 0
so_matrix 0.55 3,701 451 0
so_object 0.12 3,216 370 0
so_sieve 0.11 2,783 335 0
socket_transfer_1mb 0.01 2,984 351 2
spectral_norm 0.13 3,859 438 0
sum_file 0.02 2,344 271 0
word_anagrams 0.71 2,914 328 0
macro | cal 0.80 22,676 1,446 4
gzip 0.16 2,852 306 0
hilbert_matrix 1.38 20,225 1,398 4
list 1.41 3,852 435 0
mpart 3.69 3,007 383 0
norvig_spelling 0.16 5,445 541 0
observ 0.20 3,531 373 0
parse_log 0.11 3,083 441 2
pi 0.05 2,639 329 0
rcs 0.18 3,445 423 0
sudoku 0.13 3,915 613 2
rails create_variations 7.31 230,139 33,225 151
load_products 0.42 183,010 | 26,201 132
request_root_30x 10.02 418,935 55,958 174
request_root_same_session_30x 2.29 381,023 51,194 146
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