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Задача

5*3%637),8 migration path /&' Phantom OS

9: Java+JVM

9: Android+Dalvik

;.,3$()#&8$. - ): .Net/CLR
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Диспозиция

<)",1#&8$#' 4#=)$# >#$,.4 "#:"#*.,#$# 
*3: .?&'/-) $# JVM (73%,$.!), $. 6.2.@# -#- 
/03 -#6&)

A. 0.0%3 $3 )/3$,)7$#. B3+%,0),3&8$. 0%C - 
.*D3-,E, *.&33 %,".?)+ 0E:.0 ) 0.:0"#,, $3, 
%,#,)-) ) ,.6.

5, F$/".)/$.+ .,&)7#3,%' %)&8$.
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Ещё отличия

<%C 63"%)%,3$,$., JIT 4.@$. /3&#,8 
%,#,)73%-).

G,#,)-# 3%,8 0 '03, :$#7), - $#/. 3C 
H41&)".0#,8.

A3, -&#%%&.#/3".0. I.@3,, :"'.
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Что было готово

J./.?3$3"#,." 0 *#+,-./ ., «"./$.?.» 
-.46)&',."# ':E-# >#$,.4 - 6")$)4#3, $# 
02./ /3"30. .63"#()+, &8C, $# 0E2./3 
K#$,.4.0%-)3 -&#%%-K#+&E.

J#-.3-,. -.&)73%,0. "#*.,#LM3?. -./# $# 
':E-3 >#$,.4, L$),-,3%,E -./.?3$3"#,."#.
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Отделение 1 - Toba

N3"C4 -.$03",." java-*#+,-./# 0 %) ) 
/."#*#,E0#34 $#6)&8$)-.4.

<.+$# ) $34(E - 6")2./),%' %)41&)".0#,8 
"#*.,1 %,3--4#=)$E, 7,.*E %.*"#,8 
*#+,-./ 0 /3"30. .63"#()+

O#%6.:$#,8, &3@), &) 0 $1&30.4 #"?143$,3 
this 6. *#+,-./1 ,'@3&..
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Toba не катит

P$#3, ,.&8-. *#+,-./ 1.2 ($3 ,#- ) %,"#=$., 
$. *.&33 6.:/$)3-,. /3&#,8 $#/.)

!"#$%&',." %.%,.), ): ,"C2 %&.C0 
=#4#$%,0#, 6.%&3 6.&1?./# 6#1:E 
"#:.*"#,8%' 0 -./3 .73$8 ,'@3&.

O#:"#*.,-# 6.,"3*.0#&# .?".4$E2 1%)&)+ 
) :#*1-%.0#&#
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На базе Toba

B3-./3" 
*#+,-./#

Q3$3"#,." 
-./# (C)

G*."-# 0 %,3-

;#"%3" R; 
>#$,.4

Q3$3"#,." 
*#+,-./#

F$#&): 
*#+,-./# G,3- 0 /3"30.
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Ещё проблемы

G?3$3")".0#,8 dup /&' 6.0,."$.?. 
)%6.&8:.0#$)' "3:1&8,#,# .63"#()) 
7"3:0E7#+$. ,'@3&..

A3 06.&$3 '%$E -"),3")) %*".%# %,3-# 0 /3"30.. 
A#7#&. %&3/1LM3?. 0E"#@3$)'? Q/3 .$.?

S%&) %*"#%E0#,8 %,3- 6. $#7#&1 63"32./#, 
0E"#@3$)' 0 &)$3+$.+ 7#%,) *1/1, 
%?3$3")".0#$E 0 .*"#,$.4 6."'/-3.
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Отделение 2 - Soot

NE& $#+/3$ 0 6.6E,-3 0E'%$),8, 3%,8 &) 
)$K"#%,"1-,1"# /&' "#*.,E % Dalvik.

>"3+40."- /&' #$#&):# ) ,"#$%K."4#()) 
*#+,-./#. F-,)0$. "#:0)0#3,%', 3%,8 
-.448L$),).

A3 /.-143$,)".0#$, $. )$,1),)0$. 
6.$',3$ ) 3%,8 .*=)"$#' 63"36)%-# :)
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Как устроено
!"#$%&',." %0./),%' - ,.41, 7,.*E 0:',8 
/3"30., -.,.".3 %?3$3")".0#& Soot ) 
-.$03",)".0#,8 3?. 0 /3"30., -.,.".3 3%, 
K#$,.4.0%-)+ -./.?3$3"#,."

;3"0E+ 1%63=$. .,"#*.,#0=)+ 6".?.$ 73"3: 
$3/3&L 6.%&3 $#7#&# "#:"#*.,-)

I$.@3%,0. 43&.73+ :#-"E0#3, %.*.+ Soot (this 
.,&)7)4 ., 6#"#43,"#, 3%,8 #$$.,#()) ) ,.6.)
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На базе Soot

N#+,-./ 0 
Jimple

Soot 
(.%,#&8$.3)

B3"30. 0 
/3"30.
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Наивная реализация

A3 )%6.&8:13,%' .6,)4):#,." Soot. A3 
)%%&3/.0#$..

Q3$3"#()' -./# 4.@3, *E,8 %/3&#$# )$#73 - 
73"3: 6./%)%,341 -.$03",#()) /3"30# 
Jimple 0 6%30/.-*#+,-./ Baf. N.&33 
.6,)4#&8$.?

<6".734, 0%C H,. - 61%,.3 $# K.$3 JIT.
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Антракт - llvm

O#*.73?. -./# $3,, $. 7#%,)7$#' 
-./.?3$3"#()' "#*.,#3,, llvm-as $3 
"1?#3,%'.

S%,8 4$.?. 0.6".%.0, $., -#@3,%', 0%C 
"#:"3=)4..

T.73,%' /.*),8 llvm /. ?&1*.-.+ 
.6)4):#()), $. ,.?/# $1@$. )4 ) 
&)$-.0#,8, # H,., -#@3,%', $3 6.&17),%'.
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Проблемы

G,#$/#",$E+ K#$,.4.0%-)+ -./.?3$3"#,." 
"#*.,#3, $# /012 %,3-#2 ) ?.$'3, int-E 73"3: 
.*D3-,$E+ %,3-. < JIT H,.?. 2.73,%' ):*3@#,8. 
A. ,)6):#()' 1:&.0 /3"30# 0E7)%&3$)+ 
$#0%-)/-1 $3 6.:0.&'3,.

;"3/6.&.@),3&8$., %0':E0#$)3 6")/C,%' 
0E$3%,) 0 "#$,#+4 - ,3"'34 ?&1*.-)+ )$&#+$ 
) 6./%,#$.0-1 -.$%,#$, 73"3: ?"#$)(1 0E:.0#.
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Линкер

<43%,. 0%32 0E:.0.0 0%,#0&'34 0E:.0 
6".-%)-K1$-()+. ;".-%)-K1$-()' 
%./3"@), -.$%,#$,E % )43$34 -&#%%# ) 
43,./#.

>)-%)"134 %.%,.'$)3 %,3-#, 12./)4 0 
&)$-3". U)$-3" 6./43$'3, 0E:.0 6".-%) $# 
0E:.0 "3#&8$.+ K1$-()), :#,34 .,-"17)0#3, 
%,3- ) 6"E?#3, $# 02./ "3#&8$.+ K1$-()).
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Синхронизация
G$#6=., 4.@$. /3&#,8 ,.&8-. 0 4.43$,, -.?/# 
"3?)%,"E %.2"#$3$E 0 63"%)%,3$,$.+ 6#4',). 
A#/. 6.+4#,8 ,"3/E ) 6.%,#0),8 )2 $# 6#1:1.

volatile native_t *catch_point; *catch_point = 0;

hal_page_control( ... catch_point ... 
page_readonly ... );

U.0)4 )2 0 pagefault, :#6)%E0#34 %,3+, 
6".(3%%."# 0 63"%)%,3$,$E+ .*D3-,.
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Статус

S%,8 @)0.+ *#+,-./

A3, long/float/double

A3HKK3-,)0$E3 4#%%)0E

Q.,.0)4 L$),-,3%,E

!3%, $3 6".2./), - "#%=)"'34 6.-"E,)3 
':E-#
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Фантом в целом

Q&#0$.3, 73?. $3, - H,., -#- "#:, ,1&73+$# 
/&' 6")-&#/$.+ "#:"#*.,-). S?. ) /3&#34.

S%,8 3MC 4$.?. .=)*.-, $3/./3&.- ) 
6".%,. ?&16.%,3+, $. 1@3 $3, :)'LM)2 /E" 
0 %,3$#2 ) 6.&1.

;".(3%% $#7)$#3, 0E?&'/3,8 %2./'M)4%'. :)
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Спасибо! Вопросы?

B4),")+ P#0#&)=)$, dz@dz.ru

Digital Zone, http://dz.ru

;")%.3/)$'+,3%8 - 6".3-,1 >#$,.4 - H,. 
open source, ) H,. $303".',$. )$,3"3%$..

Google code, phantomuserland (,#4 ) '/"., 
$3 03"8,3 $#:0#$)L "36.:),.")')
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