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YARYV - The Proposed System
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Compiler

AOT Compiler

Ruby Instruction
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Ruby® 1 (cont.)
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#t (1) in Ruby

[1,2,3].each{]|e]
print e

]

\_

HLEF, B5 (2 closure #Ed A AIEE

. (2) 1n scheme
(for—-each (lambda (e)
(print e))
(12 3))

j
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Simple Stack Machine

LRS54 73 ELTEE
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Ruby Script /\—%F
Ruby C API i {EZ %

¢ i.e) Memory Management
e using Array without “free()” is very happy
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YARVai Ftvhk
Ruby 7m0 5 L& RE TSRV EESR
AByZFIHE, 70— #E, -

# Ruby program  # YARV Insns

print("Hello”) putself
putstring “Hello”

send :print, 1

\_ j
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DEF INE_ INSN

putob ject # a4

(VALUE ob ) # ANS R

9 # RAYIODMBE5
(VALUE val) t RAvIANEL

{
val = obj;

}
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/* C EEETEE
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sCib */
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Ruby #X K% YARV 55 Z#2
Ruby Script Parser [$1#&3X AKZ{ERL
BXARZE-EY, a5l
REIED-ONDI—FLEHBEBEETD

Compiler with Ruby Parser
Ruby Parser Compiler N _
(Ruby — Node) (Node — Insns) Ruby insn.
N\ Ruby Abstract Seq uence
\ Syntax TJ J

18




s

VM#EIE: LIRS

S registers
PC: Program Counter
SP: Stack Pointer
LFP: Local Frame Pointer
DFP: Dynamic Frame Pointer
CFP: Control Frame Pointer
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VM#ELE - Stack Frames

™

Method Frame

IS5 RATL—LF
Control frame
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tDVMEIZIZE
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FEIL—LHFED
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e E ¥R (caller regs)
\\\‘ CFP I2KYT7 1R

v N

Sta_c_:_k

Args
Locals

Block

Environment

LFP, DFP

CFP<{ Self
ISeq
SP
Cont.

—
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VMi#iZE - Stack Frames (cont.)
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Block Frame

Stack

'yield’ IZ&>THERK
LFP

Args
Locals

Args
Locals

Args
Locals

_FP points to method —
ocal environment

DFP point to current
environment

DFP[0] == PDFP point to
previous environment

Block |«

PDFP |

PDFP |—

D R—

—

DFP

CFP

SP

J
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VM#IZ - Proc Object

Proc T7:)17 NOXH5% Stack
%?‘él:?lﬂ—’)’v Args
o IRIEAE—TIZIRTE Locals
o LFP
LFP, DFP IXE—7 £Z%$59 SoCK
. Z'S!‘be:O)Eliiﬁf_ﬂo’C%EUlETCFP' Env.
T
# Proc sample Struct ProcObject:SP Env.
def m arg; x = 0 VALUE self; 1
iter{|a] i=1 VALUE *|fp; Env. '
iter {|b| j=2 VALUE *dfp Va
Proc. new VALUE iseqobj; DFP
}}; end v
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YARVTOaE L

A4 Fvya
MRANSURIZT—3%EDAH, Ty
EMT IR ITEL

e A::B::C [F4Ai T L E

o BREMT IV EALEEEEL
AR IR ER
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Global “VM state counter”

\_ %
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YARV T DO i L (cont.)

& S A
AT D2 DEF vy a
51K Re

R (FRESLICHBER

e putself xx_ax
e putself ax_ab
e putself bx ba
e putself ab ba
e putself ba ab

gl
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YARV T DO i L (cont.)

HAME REE)

FRSUREE
putobject true — puttrue
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YARV T O iE L (cont.)

e w
R AN R S S

a+ b — opt plus

if(a& b ZEB#HMN?)
if(BMO + AV YR TFBETFESN TGN ?)

return a+b;

\ BEDAYRIEVHL a.+(b) 31T
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YARYV Insn
Sequence

Basic Compiler «——

Ruby Parser -
/

o Stack Caching Insns
Specialized Insn Translator

Operand Unification
Optimizer

/

Instuction Unification
Optimizer

Peephole Optimizer

YARV Compilerj
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JIT compile
RER
REGTEZRLTET
e JITOVIAILAZATZ)DH A
o JOUNAILEERD/INAFhict]YELY
AOT compile
Ruby — YARV #4351 — C Source code —
Ruby #5542 35")
YARV @il C SR EMIILRNAS
o A HECRZEFI A
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RNOFI—DFER
ST IR 15
CPU: Intel Celeron 1.7GHz, Mem: 512MB
OS: Windows2000 + Cygwin 1.52
a2 /\15: gcc (GCC) 3.3.3
* O /(5% FLar:-02 -f-no-crossjumping
LEER %t D Ruby: 1.9.0 (2004-11-30) [i386-cygwin]
FAL-mxiEE

Direct threading code

Frbanw (BREEMR )

\ ARSUFRE j
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NUFI—V#E R (cont.)

7084541 |Ruby(sec) |YARV(sec) |Ratio
whileloop 7.66 0.69 11.10
times 6.47 3.12 2.07
const 1.90 0.22 8.48
Method (.25 0.74 9.83
block 13.76 1.60 8.58
Rescue 3.10 0.02 131.87

5.32 3.17 1.69 J

\RescueZ
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NUFI—V#E R (cont.)

714535, |Ruby(sec) | YARV(sec) |Ratio

fib 7.73 0.79 9.82
tak 25.07 3.42 7.33
tarai 20.26 4.13 4.91
matrix 6.37 2.62 2.43
sieve 3.56 0.73 4.88
ackermann 3.06 0.27 11.55

Kcount_words 0.63 0.61 1.03 j
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NUFI—V#E R (cont.)

s ARG X T DR

70434 |YARV(sec) |YARV SC(sec) |Ratio

whileloop 0.69 0.40 1.72
fib 0.79 0.56 1.41
sieve 0.73 0.61 1.19
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FRDRE

TINVT

Ruby DD SEEFEY (FIZFZF+5)
RE{LBR/RERE

412 JIT/AOT Compiler
NOFI—9TAT S LDFTE
T DDA

AN ILFEHA YARV a5 5D F 2T (pre-compile)
YARV L THiDEIMZEENDEE

\ Scheme j
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YARV FHFEIZDOUNT

0.1.0 released

Home page
http://www.atdot.net/yarv/
AVA—=IVAEGEDLIZIC

Mailing list
Yarv-dev (in Japanese)
Yarv-devel (in English)
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YARV T DO i L (cont.)

12242 F v a(cont.)
Global “VM state counter”
VM state counter [(EBEZRRA I AR
e XYY BERE
e EMHTEE
A4 F vyl TOI IR EE—FEITHEN
vy a S, IREDADVAEEERRSINT=H

U REZ LLER
e EILAELFvyiakbvhk

\ * Eof=bF¥ryia3IX j
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VMif= - Ensure

514} A0 35 |
Ensure gl 723

1T—7)

begin
A
ensure

B
end

\&

#t sample

L% I FF

’—
—

=)

Compi led:

Start_A:
A
End _A:
B
End B:
end

ExceptionTable:
entry:
type: ensure

do: B

restart sp: 0O

range: Start A - End_A

restart point: End B

L/
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-f-no-crossjumping
RICKIFa—FZHEHBLEIET S
— OvUJmEhERS

— threaded code $I R ¥

switch(cond){ switch(cond){
case A: case A:
P1: P2; break; —» P1: L: P2; break;
case B: case B:

P3; P2; break; P3; goto L; break;
\ ) /
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NUFI—V#E R (cont.)

AOT Compiler D%hE

1=0
while 1<100000000 # 100M
| +=1
end
Ruby YARV SC YARV AOT
81.2| 6.8(x11.9) | 0.7 (x116.0)
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NOFI—O8EE (A /N1 )LEFRE])

if false
def m
a=1
b=2
c=3
end
# LU 157517#YRL
end
ruby 1.546000 0.078000 1.624000 ( 1.648000)
yarv 6.718000 0.156000 6.874000 ( 6.91300(y
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NOFI—O8EE (A /N1 )LEFRE])

If false

a=1

b=2

c=3

L. 7eYiRL 16817
End

ruby 1.281000 0.031000 1.312000 ( 1.318000)
\yarv 96.188000 0.094000 96.282000(96.89600?
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