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OCHOE8HbIe NoOHsSIMuUSs

BupmyanbHas MawuHa — nporpaMmma, UMUTUPYIOLLLAA CUCTEMY
KOMaH4 HEKOTOPOW BbIYUCITUTENBHOM MaLUUHbI

PeuH)XUHUpPUH2 — BOCCTaHOBMNEHWE CTPYKTYPbI U anroputMma
nporpamMmsbl Mo ee UCMNOSTHAEMOMY Koay

lTpomekmop — nporpamma, npeobpasyroLasa NPUNoXeHne B
doopmy, 3aLLUMLLEHHYIO OT aHanus3a n PeENHXMHUPUHra

HJu3accembniuposaHue — nepeBo NporpamMmsl U3 MaLLMHHOIO
Koda Ha A3blk accembnepa

MawuHHbIU KOO — OBOWYHbIN KO NPOrpamMMbl Ha si3blke KOMaH
KOMMbIOTEPA
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Lenu u 3a0a4u

Llenb: 3awmrta anropMtMoB OT PENHXUHUPUHTA

Y

NcnonHsembin [usaccembriep cxoaHbin Koa,
dann (Accembnep)
3agauun:
- PaspaboTtka reHepaTopa BUpTyanbHbIX MalLUWH, Kak
MyJ'IbTI/II'IJ'IaTCbOpMeHHOI'O NPOTEKTOPAa

- PaspaboTka BapuaTMBHOW CUCTEMbI KOMaHA
BMPTYyanbHbIX MaLLWH
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BupmyanbHas MawuHa

mov eax, ebx

Hcxoouwlil ko0 > push eax
caXx

add ecx,
= 1
SawuweHHbll Lo PO
1d f
240)0)

stab a
VM ﬁ
HNHTEPIIPETATOP
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'eHepamop supmyasibHbIX MaWUH

( Call procl w
1d il
stab a

/ VM,
(mov edx, eCX‘\ ( add templ = t, regl w
— —)

push ecx cmp reg2 = tb, reg3
add ecx, eax IHXHEKﬂﬂisi add res = templ, 12

VM,
rr sub rt, fn <W
clm £2, a

sub rl, r2, r3
Jm 1r5, &ter

VM
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MHoaoypoeHeeaﬂ 3awjuma

mov eax, ebx
Hcxoonwuit koo push eax
eax

add ecx,

] T |

run procl
SauuuieHHbLI KOO| 1d f
stab a
VM 1 é
‘ HNurepnperarop VM,
twr
SawiunieHHbLI Kool/// qgtr R1, R2 J
' plus a
VM, I
VM,
NuTteprperatop VM,
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MynbmunnamgopmMeHHOCMb MPomeKmopa

" Xx86-64 VM,
* ARM

" PowerPC | oy UM IR | = % - VM,

= SPARC

= MIPS [eHepaTop

= |A-64 VM
= Alpha

n

LLVM - Low Level Virtual Machine

LLVM IR — LLVM Intermediate Representation

7112
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Tunsbi eupmyalJibHbIX MaUWlUuH

CocTaB 1 CINOXHOCTb
KOMaHAa Cnocob6 aapecauuum
* CISC * Peructposbie
* RISC \ /
Pa3mep KkomaHpg, Pa3mep perucrtpoB
< VM =
* O[IHOIO pa3mMepa * O[IHOro pa3mMepa
* pa3HbIX pa3amepoB l * pa3HbIX pa3mepoBs

Tunbl perncTtpoB

* OQHOro TUNa
* pa3HbIX TUMOB
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MHo2o006pa3ue komaHO supmyasibHbIX MalWlUH

Tunbl KOMaHAbI OnepaHabl
| 3HaKoBble I | Paamep I
6E33HAKOBLIE = 8/16/32/64/80 ouT
| I Tun
LiernoYnCcneHHble
BELLECTB. YNCer " pErncTp
" CCblJIKa Ha A4euKy
| I namsaTu
aByxonepaHaHble " HernocpeacTBeHHoe
TpexonepaHaHble 3HadeHne

" PErncTp, c agpecom
AYEeNKN NamMmaTun

Kupumnona FO.I1. «Pa3paboTka reneparopa BUpTyadbHbIX Mamuay 19.06.2012 9/12



PYHKUUOHAJILHO - NMOJIHblIe Habopbl KOMaHOo

10000 -~
B ApudmeTryeckue
omepanuu
1000 ® Jloruueckue orepanuu
= 200 komMaHA
B Oniepaniuy CpaBHEHUA
= Yycno HabopoB
100 ® Onepanuu mepexojioB P
KOMaHA npesBblillaeT
B Onepanuy CIBUTOB
156 329
10 Omnepaiinu st paboThI C7636 —_ 6 * 10
CO CTEKOM
® Onepanuy mepecbUIKu
JTAHHBIX
1
OO111ee YncyIo Heobxonumoe
KOMaH/I YHCJIO KOMAH/,
7680 44
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YacmomHbIU aHanu3 6aum-kooda

VS
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Pe3ynbmamabi

= OnpeneneHo MHOXECTBO CBOMCTB BUPTYarbHbIX MaLUWUH BapbUpys
KOTOpble, CO34alTCA KOHKPETHbIE BUPTYarbHbie MaLUVHbI.

» PaspabotaHa BapuatnBHasa cmctema HabopoB KOMaHA BMPTYasribHbIX
MaLlUWH, KOoTopas

= cocTouT Bonee Yyem n3 10°329 pasnmyHbIX HAOOPOB KOMaHL

" He noggaeTcs YaCTOTHOMY aHanusy

» PaspaboTaH 1 peanusoBaH reHepaTop BUPTyanbHbIX MaLUWH,
KOTOpPbIN

" ABMAETCA MYSbTUNIATPOPMEHHBIM MPOTEKTOPOM

" NO3BOSISAET NPON3BOANTL MHOrOypoBHeBYO 3awmTty 1O
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Cnacub6o 3a eHuUMaHue



