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|

Introduction
to AYM2

AVM2 EFIHL

MFlash Player 9.0F 55|\, ATFAS3.0{X45
BYFRTEFD St I EIE T

XHIIT/InterpretiB 51T, KRR SIZITHER
AS3LttAS1/2iE{TiRE R F~ 10X

RNEFXML, ArrayZL B fy4bI8 2 3%

B2 HiR: Tamarin Project
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.ABC ( Actionscript Byte Code)
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MEAVM2HI BRI 5 E X

TREAVM2 L AN TAEFFIEXTAS I TR R R F2 1T
AS3ASEREM 1L

Flashli B RS R A F1% @) T2

1858/ FTEAVM21ERE/ThRE, FFRE=TFAVM25|E

« ERWIEIMBFE S FFR*
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AVM2 Architecture

2006 Adobe Systems Incorporated. All Rights Resenved.
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ABC 154 &

?num Abcpcode ° %?i&*&*ﬂ,
OP_nop = 0x02, . :/tt 172 %*E$°
OP_throw = ©x3, (##EKIE: ActionBlockConstants.h)

OP_getsuper = 0x04,
OP_setsuper = Ox0S,

[E4dFHE . Closure. B %4
[F4 S iFArray. XMLEESG#

OP_dxns = 0x06,
OP_dxnslate = 0x07,
OP_kill = 0xe8,
OP_label = ©x09,
oP_ifnlt = Ox0C,
OP_ifnle = ©x6D,
OP_ifngt = OxOE,




ABC 55 &—!x

e 3
Load/Store
HEEE
(Rl
RARAL
Xf 5 G2 /#R1E
REE
AL B
R HEA A/ 1R [E]
SFEAE
VIR 2 Hr
FES CorE

AN INTRODUCTION TO AVM2 & AS3.0 OPTIMIZATION

241

getlocal, setlocal, ...

increment, decrement, lessthan, ...
bitnot, bitand, bitor, ...

coerce, convert_b, coerce_a, convert_ij, ...
newclass, newobject, newarray, ...

pushnull, pushundefined, pushtrue, dup, ...

iflt, ifle, ifnlt, ifnle, ...

Call, callproperty, callsuper, ...
throw

Debudfile, debugline

Newarray, checkfilter, dxns, ...
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x+ ABCHI BN B — i | #11% (JIT)
ABC -> MIR/LIR -> Target Native Code

BHE. RIHHTIERT

.abc

VoooOuh~NEO

getlocalo
pushscope
pushbyte ©
setlocal2
getlocall
pushbyte 10
add
convert i
setlocal2
getlocal2
returnvalue

BRIk, anCSEFAZERSMIRR

MIR/LIR

@40
@41
@42
@46
@47
@49
@50
@54

@57
@58

use @17 [9]

use @22 [1]

imm 10

add @41 @42

def (@46

usea @47

st 8(@7) <- @49
def @46 spans call

use @54 [4]
ret @57

x86 Assembly

mov
mov
add
mov
mov
lea
mov
mov
mov

Jmp

eax, -88(ebp)
ecx, -92(ebp)
ecx, 10

edx, ecx
-84(ebp), edx
edx, -84(ebp)
-20(ebp), edx
-96(ebp), ecx
eax, -96(ebp)
2147483647
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Xt ABCH B Bt — i3 1| £91% (JIT)

ABC -> MIR/LIR -> Target Native Code
SAE. RIFIE(TR, sCSEFIFERDMIER

.abc
%) getlocalo

‘1 pushscope

2——pushbyte 8
4 setlocal2

5 getlocall

6 pushbyte 10
8 add

S —— converti
10 setlocal2
11 getlocal2
12 returnvalue

MIR/LIR

@40
@41
@42
@46
@47
@49
@50
@54

@57
@58

use @17 [9]

use @22 [1]

imm 10

add @41 @42
def (@46

usea @47

st 8(@7) <- @49

def @46 spans call

use @54 [4]
ret @57

x86 Assembly

mov
mov
add
mov
mov
lea
mov
mov
mov

Jmp

eax, -88(ebp)
ecx, -92(ebp)
ecx, 10

edx, ecx
-84(ebp), edx
edx, -84(ebp)
-20(ebp), edx
-96(ebp), ecx
eax, -96(ebp)
2147483647
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JIT V.S. Interpret

El—EZKABE SE — R IITRTEE T B HORT B ERAC
X RDERIF LL A FE R
SEANITXERERE, VMEERIARLATREIEER

Interpert XJ[E— AR B XBHEBBMITIERE -

b

, BERS

JITFHARERE S F Interpret:

A
15
EI:JI Interpret
|B] \

— T

T % & MITREL
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AVM2B9IITR k&

XFIIT S {E R IEHE
o XBERFERR S (Hotspot) & M1l
« EEREE: XSinitFi$cinitX X33t TInterpreting, HAiKa3F#TIIT

Note: $cinitFFIE—ERIHIE R EL
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AVM2 1Tk

« Concurrent with Verifier

« Early Binding

« Constant Folding

« Copy & Constant Propagation

« Common Subexpression Elimination (CSE)
 Dead Code Elimination (DCE)

* ActionScript 3.0 and AVM2: Performance Tuning
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AVM2 BYFFiR3FE -- Tamarin Project
http://www.mozilla.org/projects/tamarin/

W ﬁﬁﬁ AVM2#%0ERSY
AVM?2 core
 nanolIT
« ¥%ILAS3FE (Array/Math/Regexp )
« ByteArray=zisn
« FlashzhiEERE 7 HREHE

& X ELAth iR 101 H B 52 M
 Red-tamarin
Tamarin « SpiderMonkey(NanolJIT,GC)

[ EER(REN)
TRAVM2H 8 5 I 55


http://www.mozilla.org/projects/tamarin/

AN INTRODUCTION TO AVM2 & AS3.0 OPTIMIZATION

Tamarin Project BY:T4 I B

« Tamarin-Tracing Project
- Adobleza@ktFMozilla, {£HBHotspot Detectioni#{TIIT

« Red-Tamarin Project
« EEShellZBa &, # FTASIMAMMZFIFIEFHIZHIGES, B TFRM
5 =7 % Flash Player/AIR¥ES.
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AS3 KRS IEREST T S IL
XAVM2 B B4 1% T R F B T3 1TAS3 RS ERE

WA
R1E:
II 1. B - SWFSTH R L%
2. #7459 - Code Tracing #1 Profiling 152
3. AVMERIHLSLIRAF 53 *
AS3
Performance

Tuning
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ActionScript 389t FES
« FEF T{TCSE, ffltnarray.lengthiyigii

for(var j:int = 0; j < list.length; j++)

{
¥

copy.push( list[i] );

~320ms (list.length == 50000)

var arrLen:int = list.length;
for(var j:int = 0; j <arrLen; j++)

{
¥

copy.push( list[i] );

~93ms (list.length == 50000)
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ActionScript 389t FES
- ERFITEBEIFEIR

var i:int;

// i*2 gets promoted to Number

for (i=0; i<10000; i++) {
al[i*2] = 0;

¥

for (i=0; i<10000; i++) {
alint(i*2+1)] = 1;
¥
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ActionScript 389t FES
« ZEScCinitXEis S a8 R8, MERBAZ RG],

Begin $cinit sec tion
End $L 1nlt section, total time used: 418 ms

“tor sec tmn total titne used: 43 ms
Begin JITPerf loop

Im( | unnptnm._ed 42 lma
for() key-key optimized: 78ms
for() Pure operation: 10ms

() FFT operation: 1197ms

¢ (j l-:ey-l-:et,; mpti
for() Pure operation: 9ms
) FFT operation: 1261ms

(fl Le* -key nph 83ms
for() Pure operation: 21ms

-

for() FFT operation: 10
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ActionScript 389t LiE = =
o JITHHXEEEFT SFHEMKIC*
var a:int, b:int;

‘ b=a+a+ a;
‘ b = int(a+a) + a;

‘ b=a+ a;

b+=a;

BET: a(l15ms) > b(5.8ms) > c(5ms)

* http://ipauclair.net/2010/03/15/flash-asm/



http://jpauclair.net/2010/03/15/flash-asm/
http://jpauclair.net/2010/03/15/flash-asm/
http://jpauclair.net/2010/03/15/flash-asm/
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ActionScriptByg%75 7 #1 — SWFBI L 4%

. HiEz TE#BE#FHITswi->abchI R CHEITAE
« swfdump
« Flex sdkB %

« abcdump.as
« BEMERAS3I, E{TTFTamarinBJAVM2 E I 5
- ERIETE

« ASV
- %O



function private::cse_testing(int):int /* disp_1d=0 method_id=4 */
{
// local_count=4 max_scope=1 max_stack=2 code_len=22
0 getlocal®
1 pushscope
2 pushbyte 0
4 setlocal2
5 pushbyte 0
7 setlocal3
8 getlocall
9 pushbyte 10
11 add
12 convert_1
L 13 setlocal2
06 14 getlocall
07 15 pushbyte 10
08 17 add
09 18 convert_1
10 19 setlocal3
11 20 getlocal2
12 21 returnvalue
13 }
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ActionScriptByg27s 81 — mxmicfiL L Ege 24
« BaiEImxmlc(flex sdk 4.0.0 build 14159\ FAREESSREIKRAAMIL

private function cse_testing(x:int):int

var a:int, b:int;
a =X + 10;

= X + 10;
re%ﬁ\ _
} M BZ=(5Lh)
92 function private::cse_testing(int):int /* disp_1d=0 method_1id=4 *
93 'L
94 / local_count=4 max_scope=1 max_stack=2 code len=22
95 G getlocal®
96 1 pushscope
97 2 pushbyte 0
98 4 setlocal2
99 o pushbyte
00 7 setlocal3
P1 8 getlocall
92 9 pushbyte
03 11 add
04 12 convert_1
25 13 setlocal2
6 14 getlocall
97 15 pushbyte 10
)8 17 add
29 18 convert 1
10 19 setlocal3
11 20 getlocal2
12 21 returnvalue
13 }

* XAMLERX. IEdebughi A %%
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ActionScriptByg27s 81 — mxmicfiL L Ege 24

« HATEImMxmlic(flex sdk 4.0.0 build 14159){\ FARTEEL RAIKRAMIL
« JIT&£#{T7Common Sub-expression elimination)#1DCE(Dead

Code Elimination), MmaRrtMEIFSEAIESEM 1L

« FMFNEER
« Interpret#l{TRIMRIFIEEZE - FETHI:
« e.g.
var a = // Very Slow Operation (no function call)
var b = // Very Slow Operation (no function call)
return a; //bBIFIETEE R ER
« JITHYRENM BRI iEFEE Z B (E] . RABMLIK ELBFERT

« RA[gEF TiHITCSEFMDCERLIL
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ActionScriptBy8%7S 781 — mxmicHLiL EgE 2 72
« Xfint->NumberZE B BYE 51T A O h

var a:int; var a:int;
a=Xx+ 10; a = int(x + 10);
M M
v A 4
AS3 AS3
pushbyte 10 pushbyte 10
add add
convert_i callproperty int (1)
setlocal2 convert_i

. add B BINBIERIANUMber KR, MEHISS Hadd (. HIERIEATA.

o FHITRBEALAERSHRFRRSERNREEAM, FHEInterpretf EEERER.
(BIITSIANEEREZIMAX)



AN INTRODUCTION TO AVM2 & AS3.0 OPTIMIZATION

ActionScripthyE:7S 981 — mxmliciL{LHEsER 72
« AVM2r 3T callpropertygJinterpret32 I as.

TNSTR(callproperty) {

ul = WORD_CODE_ONLY(WOP_callproperty) ABC_CODE_ONLY{OP callproperty);
callproperty impl:

SAVE_EXPC;

GET MULTINAME PTR(multiname, U3SBARG);

= (intptr_t)U30ARG; fh argc */

sp - 11; /* atomv */
= aZp;
F (multiname-=isRuntime())

i Bk L ]
=
=

]

aux_memory-=multiname2 = *multiname;
sp = initMultiname(env, aux_memory->multiname2, sp);
multiname = &aux_memory->multiname2;
sp: /* base */
== WEHD CODE_OMLY (WOP_callproplex) ABC CODE_ONLY(OP callproplex))
2ple] = nullobjectAtom;
nple jel-=callproperty(al, multiname, (1nt32 t)1l, a2p, toplevel-=toVTable(al));
— WORD_CODE_ONLY (WOP_callpropveid) ABC_CODE_ONLY(OP callpropvoid))

=
]
]

= w e | ELl

=
>
=
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ActionScriptBygE7S a7 — AS3L{L4miFaEASC

o Flexi2ET B —/4mi¥sE asc.jar, HE S LB A ILEED
« {iIFH3=E Flexsdk_root/lib/
« THERIEFEL swf, .exe, .abc
« AFTamarinit BB A EAS3 L HiF

. ERBA
+ ERAARAHE FTEFILIEEMAKBE
+ AxFmxml
« FEplayerglobal.abcsglobal.abcx ¥ (FTEXEAdobe Alchemy)

» XWEASXHIRIFFFLEICIRE*
« RARDFHI-02HRIFIRIA R, FJRENIEE

H:\avm2_analysis\demo\samplecode\asc_optimize>H:\avm2_analysis\bin\asc-o.cmd --help
ActionScript 3.0 for AVM+

version 1.0 build 14159

Copyright (c) 20©3-2007 Adobe Systems Incorporated

Copyright (c) 1998-2883 Mountain View Compiler Company

All rights reserved

Usage:
asc {-AS3|-eS|-d|-f|-h|-i|-import <filename>|-in <filename>|-m|-p}* filespec
-AS3 = use the AS3 class based object model for greater performance and better error
-ES = use the ECMAScript edition 3 prototype based object model to allow dynamic over
-d emit debug info into the bytecode

print the flow graph to standard out

print this message

write intermediate code to the .il file

-f
-h
i
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2S5 — AS3LIL4RiFERASC

ate function cse_testing(x:int):int {
r a:int, b:int;

funcilion private::cse_testing{int):int /* disp_1d=0 method_id=0 */

// local_count=2 max_scope=1 max_stack=2 code len=7
getlocale

pushscope

getlocall

pushbyte 16

add

returnvalue

O R S S B S
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ActionScripti#z175 4% — Code Tracing #1 Profiling
« FlashPlayerfg {7 mm.cfg3C 47 & & /a3 E A B AZER EZ AR M BE 70 4 -
o NHFEKIE(WIin32):
%USERPROFILE%\mm.cfg
s FFHEMHEXXH(WIN32):
%USERPROFILE®%\Application Data\Macromedia\Flash
Player\Logs

- BERANZH

TraceOutputBuffered = 1 F B Tracekf H 28 H

AS3Verbose = 1 FEABCHRAZHITERER

AS3Trace = 1 FFIRAS3 R E R AT ERER
AS3StaticProfile = 1 FEERZProfiling(E R(RABFR T 4Eit)
AS3DynamicProfile = 1 F R a7SProfilinglE B (ZESHE 5%1T)
LogGPU = 1 FRGPUERER

- BEZMSHIER:
- Z¥YE. http://jpauclair.net/2010/02/10/mmcfg-treasure/
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ActionScriptByzh

#t - Code Tracing #A Profiling

AS3Trace = 1FBASIHRE L AINITIREE

1255552
1255552
1255553
1255553
1255553
1255553
1255553
1255553
1255553
1255553
1255553
1255553
1255553
1255554
1255554
1255554
1255554
1255554
1255554

AVMINF :
AVMINF :
AVMINF :
AVMINF :
AVMINF :
AVMINF :
AVMINF :
AVMINF :
AVMINF :
AVMINF :
AVMINF :
AVMINF :
AVMINF :
AVMINF :
AVMINF :
AVMINF :
AVMINF :
AVMINF :
AVMINF :

MTHD
MTHD
MTHD
MTHD
MTHD
MTHD
MTHD
MTHD
MTHD
MTHD
MTHD
MTHD
MTHD
MTHD
MTHD
MTHD
MTHD
MTHD
MTHD

ProfilerAgent/stopProfiling () @ ©x0@5DA35A0

global/flash.sampler: :stopSampling () @ ©x0A8C2B20

flash.
flash.
flash.
flash.
flash.
flash.
flash.
flash.
flash.
flash.
flash.
flash.
flash.
flash.
flash.
flash.
flash.

display::DisplayObject/get root () @ ©x0A8CO6BO

events:
events:
events:
events:
events:
events:

:EventDispatcher/removeEventListener
:EventDispatcher/removeEventListener
:EventDispatcher/removeEventListener
:EventDispatcher/removeEventListener
:EventDispatcher/removeEventListener
:EventDispatcher/removeEventListener

net::Socket/flush () @ ©x0A8C2ADO
net::Socket/close () @ ©x0A8C2B70
net::Socket/_init () @ ©x@A8CODF@
utils::Timer/stop () @ ©xOA8C2CBO
utils::Timer/reset () @ ©x0A8C1B20
utils::Timer/get running () @ ©x0A8C1C30
net::Socket/internalClose () @ ©x@A8C2D00O

events:

:EventDispatcher/removeEventListener

utils::Timer/stop () @ ©xOA8C2CBO
system: :System$/resume () @ ©x0A8C2D50

() @ OxPA8C2110
() @ OxPA8C2110
() @ OxPA8C2110
() @ OxPA8C2110
() @ OxPA8C2110
() @ OxPA8C2110

() @ OxPA8C2110
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ActionScripti#z175 4% — Code Tracing #1 Profiling
AS3DynamicProfile = 1

total count=278 cycles=35508249 avg CPI=127727
user 1.9%

gc 0%

decoder 97.7%

verifier 1.6%

codegen 0.2%

count cycles %count %time CPI opcode

2 34714742 0.7 97.7 17357371 decode

211 602237 75.8 1.6 2854 verifyop

6 89138 2.1 0.2 14856 codegenop

3 78305 1.0 0.2 26101 newclass

Vi 4813 ) 0.0 687 findpropstrict
6 3922 2.1 0.0 653 setslot

4 3260 1.4 0.0 815 initproperty
4 2724 1.4 0.0 681 getproperty

9 1859 3.2 0.0 206 getlocalo
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ActionScriptBi #1754 — Code Tracing #A Profiling
EFASVerbose=17xfE, AVM2IEA EXAIABCH 1TiHiER7FEflashlog.txt

34993 exporting ::QName A an

34904 WEYEER@oLobalsinit() ELERED AR

34995 stack: A = L =1 .
34996 scope: . '{%’I_'_EEE”E 5t chH,‘JtraC”]g |09
34997 locals: global * s 4= N
34908 E-;ge:]_c.[a]_l} ’ ° AS{tﬁE?;k{TE}_E%ﬁ HH i'}&@
34599 stack: global

350006 scope:

35001 locals: global *

35082  1l:pushnamespace http://adobe.com/AS3/2006/builtin

35083 stack: global Wamespace

35064 SCope:

350085 locals: global *

35006  3:setslot 8

35007 stack:

35008 scope:

35009 locals: global *

35018  S:getlocale

35011 stack: global

35012 SCope:

35013 locals: global *

35014  G:pushdouble Infinity

35015 stack: global Number

35016 scope:

35017 locals: global *

35018 B:zetslot 9

35019 stack:

35020 SCope:

35021 locals: global *

35022  1@:getlocale

35023 stack: global

<d Settings\csk\Application Data\Macromedia‘\Flash Player\Logs
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ActionScriptish7S stz — s 4rFlash/EshflHIFRIITH#E

BRI H L =1 TH72:
Verify(81&MIR=4) -> (B#rNative codef=4) -> #11TNative Code/Rtfi (T

U&LL-ELLEIJ E Em_. /\ZUE']V‘]«’Q
e.g. ZmXKHEIA verify Maina] FE{LEIMainZE Ay #9315 & £ A9 3 IE KT EL

JOOO >LdlN.
0859 scope: global@l467101
0860 locals: global@l467101

0861 34:returnvoid
0862 exit olcbal<1n1"‘

Seeel erify Hainl)

0864 define incoming args
0865 @0 arg ©
0866 @l arg ©
0867 @2 arg ©
0868 @3 arg ©
0869 @4 arg ©
0870 @5 arg ©
Ne71 211ar 1aral +raite
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ActionScriptByzh7S 2 #7zE5 — o #rFlash/z sh#l B FIITHEE

$init $cinit F0441E ek 1
o SinitALBFEHARRAENEE, ATEK— P asXHABRMPRIENR
(FAREXESHD . $init—iERIQnameRglobal$initai& script$init

» $cinitE—1ClassH B T#ia LS T S MR SHER . NELERY
KENEAR, RESZELBIRER.

Class Main function Main()
{ {
static var myVal:int; [/ 1&E R £
b

myVal = someFunction(); »
Main():void{
static function Mains$cinit()

T {
} }

myVal = someFunction();
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ActionScriptByzi7S o #rzf5l — s #rFlash/a s #l &I FRIITHIEE
$init $cinit FAE R EL — TracingR 45 5%
o BITIBF

S BTASBEIZ 9 B i .
globals$init() -> Mains$cinit() -> exit global$init() -> Main()

JEIITHEB ST

51896 generate Mainff]
21097 O22FE000  cmp esp, 2147433647
21083 622FORO6  1b  s5@B16 intfrp Mainscinit

21099 E22FOBBC  push spg17 stack:

5116868 G22FEEE0 mov sSP818 SCope:

51101 22FO0OF sub 50819 locals: Maing
50820  B:getlocale
50821 stack: Main$
0822 scope:
50823 locals: Main$

50824  1:pushscope
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ActionScriptByzi7S o #rzf5l — s #rFlash/a s #l &I FRIITHIEE
518 SR EB S HIITEIE, (NFERSME RS HETHNIT.

Begin $L1n1t section

End Ctor sec tmn total titne used: 43 ms
Begin JITPerf loop

ptnm._ed 42 lma
-key optimized: 78ms
() Pure operation: 10ms
for() FFT operation: 1197ms

for() Pm (= npez ation: ‘Jm-a
for() FFT operation: 1261ms

Main$cint(Interpr
p‘mmued ‘ﬁﬁma
-key optimized: 8:

ure operation: 21ms

. Main.ctor()(JIT)
for() FFT operation: 1063ms Y

HiE7R 7 $cinitfia & ek £ i TE R BYbenchmark By £ e 3= I
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ActionScriptiI#7s 71266 — S Flash/E st HIFIITHL 2
o« JITIXEEER T S RMAIH

‘b=a+a+a; ‘b=int(a+a)+a;

getlocall findpropstrict int //&i5MREHER
getlocall getlocall

add getlocall

//ATFfEconvert i, JITAMEEMIL add

getlocall callproperty int (1)

add getlocall

//convert i7F7#E, {BREI—XZEER ANumber add

convert i convert i

setlocal2 setlocal?

b=a+a; getlocall

- . getlocall
b += a; i

convert_i
setlocal2
getlocal2
getlocall
add

convert_i
setlocal2

Frf: a(15ms) > b(5.8ms) > c(5ms)
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S HTAVM2E I (Tamarin)#{TAS 3R R4k
o ZEf
« ArrayZBIAVM2im3LI
o X C++32IArrayObjectfiArrayClass
o XHE2MEEFELEHM: HashTableFnVector(EE#4H)

« FHERERIFZMT* .

for (i = @; i < 100000; i++) {
myArray[i] = 1i;
} ~11ms

for (i = 100000; i >=0; i--) {
myArray[i] = 1i;
} ~A44ms

* http://jpauclair.net/2009/12/02/tamarin-part-i-as3-array/
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http://jpauclair.net/2009/12/02/tamarin-part-i-as3-array/
http://jpauclair.net/2009/12/02/tamarin-part-i-as3-array/
http://jpauclair.net/2009/12/02/tamarin-part-i-as3-array/
http://jpauclair.net/2009/12/02/tamarin-part-i-as3-array/
http://jpauclair.net/2009/12/02/tamarin-part-i-as3-array/
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A HTAVM23L I (Tamarin)#tfTAS3 A3 4L

o 25
o VectorZEmAVM2imLIf .
o RAEHC/C++EIKEE

virtual void grow{uint32 newCapacity, bool exact = false)
o if (newCapacity = m_capacity)
. if( texact )
newldpdc1t~

VekGrowthIncr:

T +neerrdv - new T[newrdpdc1t~]-
1t (!newArray)

toplevel() ->throwError(kOutOfMemoryError);
}
if (m_array)

memcpy(newArray, m_array, m_length * sizeof(T));
delete [] m_array;

et{newArray+m_length, 0., (newCapacity-m_capacity) * sizeof(T)});
y = newArray;
acity = newCapacity:
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S HTAVM2E I (Tamarin)#{TAS 3R R4k

e

o \ectorZERJAVM2im3EIf.

o SArrayEERT b (GREURE)*

Data Types

Int

Ulnt
Double[8]
String
Bool
Object

Mmean

[1] flash.Vector

typed
19 ms
19 ms
19 ms
65 ms
53 ms
70 ms
41 ms

dynamic

57 ms
57 ms
64 ms
61 ms
52 ms
64 ms
59 ms

* http://code.google.com/p/polygonal/wiki/FlashPlayerContainerPerformance

[2] Array

Array
51 ms
51 ms
57 ms
54 ms
46 ms
58 ms
53 ms


http://code.google.com/p/polygonal/wiki/FlashPlayerContainerPerformance
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ActionScriptyi&sz — R AEKLCHESEE =HRmFETEMULABC
- RNELLCH

e as3c

« WEXEZ=FASImiFR

« mxmlicHig
« TamarinBJRTCH A5 (Run-time compiler for ActionScript 3)

« TamarinBESC{XAE(ES4 compiler written in ES4)
« &%. AS3eval

- {EFRAlchemyfiHaxe*
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ActionScripthii&ss — AS3C
* RIFABKABCL 4wz EHHIT DS

. BRESMAELNEMN (HRmiFsmmNueEE

public function Main()

{

var src:int;

src = 1;

__asm(
Op.getLocall();
Op.pushInt(10);
Op.addInt();
Op.setLocall();

)
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XTAVM 2 H 7E

Red-Tamarin
Y FZTamarinX /K E&RiERFE: Socket, 3X&.
Elf. C++£iHH

10

« the short goal of the project is to

oXMe Med provide most of the C standard library
(ANSI and POSIX) to an ActionScript
environment.

 the medium goal is to provide
specialized libraries to use sockets or
database like SQLite etc.

 the long term goal is to provide a native
API that replicate some part of the Flash
Player and Adobe Integrated Runtime
(AIR) API
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AVM2 Ei#l - #in8 2 #9Native Class

« FATamarinBnativegen.pyEIASHKALIARC++ZEERE
- 5. BEZHBYAS3 OpenGLE

[native(cls="GLlClass", methods="auto")]
internal class _ glclass

{

( a2 5 ic function _ i i :' , height:int, depth:int, isFullWindow:Boolean):int;
ic native static function _di i

ic native static function _glClear( mask:uint
ic native static function _glLloadIdentity():v

ic native static function _ he VoL
( Tunctlnn D "% :Numb :: Z:Number) :void;

ic function glBegin{mode:uint}):void;
ic function _glEnd():void;

|« Simple OpenGL Native Wrapper For AS3
class GLClass : public ClassClosure
ﬁuhlic:

Glr
~GL(

int _createGLWindow( int width, int height, int depth, bool isFullWindow);
vold _disposeGLWindow();

vold _glClear{ unsigned int mask);
void _glLoadIdentity();

wvold glTranslatef(double x, double y, double z};
wvold glRotatef(double angle, double x, double y. double z});
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AVM2 EH - FTEFH A MR AT MITH

« [#EHMasc.jarf-exeS A LUEIE EBYasH A 4miF HFNAVM2 FEHUHFT & A —
ANETIET IO

fmodgl_demo.as fmodgl_demo.exe
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AVM2 7l -- RedTamarin
« E.g. Actionscript3 driving that hardware accelerated 3d engine

http://labs.influxis.com/?tag=avm2

200 fps
3D Engine: Irrlicht
C++ Hosting



http://irrlicht.sourceforge.net/
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h Questions?
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#

Reference

ActionScript Virtual Machine 2 (AVM2)
Overview, Adobe

ActionScript 3.0 and AVM2: Performance
Tuning, Adobe

Tamarin Project,
http://www.mozilla.org/projects/tamarin

/

AS3 hidden treasure in the mm.cfg file
Tamarin part I : AS3 Array
Tamarin part II — More on Array and
Vector
Tamarin part III — Garbage Collector in
Flash (10.0)

http://jpauclair.net/


http://www.mozilla.org/projects/tamarin/
http://www.mozilla.org/projects/tamarin/
http://www.mozilla.org/projects/tamarin/
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B2 EH

#

Reference

HOWTO work with Native Classes
« http://code.google.com/p/redtamari
n/wiki/NativeClasses

Flash Player 9+ container performance
comparison table
« http://code.google.com/p/polygonal
/wiki/FlashPlayerContainerPerforman
ce

Tamarin Build Documentation

« https://developer.mozilla.org/En/Ta
marin/Tamarin Build Documentatio
n

Red-Tamarin Project
e http://code.google.com/p/redtamari

n/



http://code.google.com/p/redtamarin/wiki/NativeClasses
http://code.google.com/p/redtamarin/wiki/NativeClasses
http://code.google.com/p/redtamarin/wiki/NativeClasses
http://code.google.com/p/polygonal/wiki/FlashPlayerContainerPerformance
http://code.google.com/p/polygonal/wiki/FlashPlayerContainerPerformance
http://code.google.com/p/polygonal/wiki/FlashPlayerContainerPerformance
http://code.google.com/p/polygonal/wiki/FlashPlayerContainerPerformance
https://developer.mozilla.org/En/Tamarin/Tamarin_Build_Documentation
https://developer.mozilla.org/En/Tamarin/Tamarin_Build_Documentation
https://developer.mozilla.org/En/Tamarin/Tamarin_Build_Documentation
https://developer.mozilla.org/En/Tamarin/Tamarin_Build_Documentation
http://code.google.com/p/redtamarin/
http://code.google.com/p/redtamarin/
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/[ yrsEs

Backups
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ABC 525K - RISTBHIEIIIR

« Adobe ActionScript Virtual Machine 2 (AVM2) Overview
B AN

BHESITAHHER

F/V>&Ebug

BRRFES

« Tamarin{X#3: ActionBlockConstants.h/avmcore.cpp
s FRIFMBVIESTIE
o FRIFMBYIESITAMA (InterpretiT AKE3)
« A ge5FlashPlayertT A FEEZES
o @C++{K83, METEF

* FlashPlayer AS3 Tracing Log
 FlashPlayerE3X{T A B 5B
« Tracing LogiAfRd X, "B HEHK
« FEF—ERLCHEMFERZIE
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Ok

locals: globalEldg71lel
24d:newclass Main$cinit()
verify Maingalhde

stack:
scope: [lglobal Object$ flash.events::EventDispatcher$ flash.display::DisplayObject$ flash.display::
InteractiveObject$ flash.display::DisplayObjectContainers flash.display::Spritesf]
locals: Maing
O:getlocale
ctack: Maing
scope: [global Object$ flash.events::EventDispatchers flash.display::DisplayObject$ flash.display::
InteractiveObjects flash.display::DisplayObjectContainers flash.display::Sprites]
locals: Maing
1:pushscope
stack:
scope: [global Object$ flash.events::EventDispatchers flash.display::DisplayObjects flash.display::
InteractiveObject$ flash.display::DisplayObjectContainers flash.display::Sprites] Maing
locals: Maing
2:returnvoid
interp Maingcinit()

stack:
SCope:
50819 locals: Main$
588280  0:getlocale
50821 ctack: Maing
50822 scope:
50823 locals: Maing
50824  1:pushscope
50825 stack:
5E826 scope: Maing
50827 locals: Maing
50828  2:returnvoid
50829 exit Main$cinit()
50830 stack: global@l467161 Main$
50831 scope: global@l457181 Objects flash.ewvents::EventDispatchers flash.display::Displaylbjects flash.display
InteractiveObject$ flash.display::DisplayObjectContainers flash.display::Sprites
50832 locals: global@ld6716l
50833  26:popscope
50834 stack: global@l467101 Maing
50835 scope: global@ld67101l Objects flash.ewvents::EventDispatchers flash.display::DisplayObjects flash.display

InteractiveObject$ flash.display::DisplayObjectContainers
58836 locals: alobalel4s71el
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AVM2 JITHit 534 — CSE #1 DCE

0:getlocale
@40 use @17 [0]
1:pushscope
2:pushbyte ©
cse (@12
4:setlocal2
5:getlocall

@41 use @22 [1]
6:pushbyte 10
@42 imm 10
8:add
@43 ia2d (@41
@44 iad (@42
@45 fadd @43 @44
9:convert_i
@46 add @41 @42
dead (@45
dead @44
dead (@43

190:setlocal2
11:getlocal2
12:returnvalue

cse (@15
@58 ret @57
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AS3TL it 4RiF 22 ASCIE & 7t

o ROFHIMUETIFF X —02
o RiF—PasEEswf:
« Main.as -> 800x600 60fps swf
e java —jar asc.jar —import global.abc —import playerglobal.abc -
swf main,800,600,60 main.as
- “mi¥asZEabc
* java —jar asc.jar —import otherlibl.abc -in otherfile.as -02
main.as

« —-import playerglobal.abc 5 -02 FT;xEIFTHIT (Bug?)
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SC- ASC/Main.java

case "o":

if { "-0".equalsIgnoreCase({flag))
' optimize = true;
ilse if (flag.subBtring(o, 2).equalsIgnoreCase(”-02") )
' if { null = optimizer_configs)
i optimizer_configs = new ObjectList<ConfigVar=(});
if { flag.length{) > 4)
! String option_name = flag.substring{4};
String option_value = "";
int eq_pos = option_name.1index0f('="});
if ( eg_pos != -1}
! option_value = option_name.substring({eq pos+1l); // Skip the "=" char
, option_name = option_name.substring(o. eq_pos):
optimizer configs.add{new ConfigVar{“o2", option_name, option_valuel});
) T

break:
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ﬁ‘*ﬁAVMZ;‘EI)'E(Tamarin)iﬁﬁASBﬁﬁEWH{

/ This routine -hh-LJ to see 1f our dense portion is directly next
¥ es ur HT If so, the : are ted and added
it po the HT is co ¥ Hﬂphlhd it is cleared.
void ﬁrrayﬂbject::checanrSparEETnDena Conversion()
// check for lowHTentry being consumed
1f (m_lowHTentry == NO_LOW_HTENTRY})
return;

if (getDenselLength(} !'= m_lowHTentry)
return;

while (getDenselength({) == m_lowHTentry)

AwmAssert (ScriptObject::hasUintProperty (m_lowHTentry)):

/f Move prop from HT to dense Array. Mo need to update m_length
Atom lowHT = ScriptObject::getUintProperty (m_lowHTentry):
this-=m_denseArr.push (lowHT);

// Delete prop from HT
ScriptObject::delUintProperty (m_lowHTentry):

'/ If our low entry happened to match our length, we're out of HT entries
// and we can just quit.
it ({m_lowHTentry + 1} == m_length}

m_lowHTentry = NO_LOW HTENTRY;

/F Find ?he

inn -nu1d bh huuh buh very s
W ¢ from index+l to m_length or do
// we want to walk the entire HT looking for a low int eger value?

* http://jpauclair.net/2009/12/02/tamarin-part-i-as3-array/



http://jpauclair.net/2009/12/02/tamarin-part-i-as3-array/
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http://jpauclair.net/2009/12/02/tamarin-part-i-as3-array/
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http://jpauclair.net/2009/12/02/tamarin-part-i-as3-array/
http://jpauclair.net/2009/12/02/tamarin-part-i-as3-array/
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Tamarin BIX#HLEE

Platform

Status

Windows XP

Windows 64 bit XP
mac x86 OSX 10.4
mac x86 OSX 10.5
mac x64 OSX 10.5
mac ppc OSX 10.4
mac ppc OSX 10.5
mac ppc64 OSX 10.5
linux x86 Ubuntu 8.04
linux x64 Ubuntu 8.10
Windows Mobile 5
Solaris Sparc 10

supported, acceptance and performance tests automated in buildbot
supported, acceptance and performance tests automated in buildbot
supported, acceptance and performance tests automated in buildbot
supported, acceptance tests automated in buildbot
supported, acceptance and performance tests automated in buildbot
supported, acceptance and performance tests automated in buildbot
supported, acceptance tests automated in buildbot
supported, acceptance tests automated in buildbot
supported, acceptance and performance tests automated in buildbot
supported, acceptance tests automated in buildbot
supported, acceptance and performance tests automated in buildbot

supported, acceptance tests automated in buildbot
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