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BBEOEHWE
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[loumeHeHna ARM
npoueccopos

NMonb3oBatenbckasn BcTpoeHHble cuctembl MobunbHbie
3NEeKTPOHUKaA yCTpoucTBa CepBepa
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Bonblwasa npobnema

HexBaTKa nporpammHoro obecneyeHus
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PeweHne

NBOUYHbIW
TPAHCNATOP
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add [x], eax
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APXUTEKTYPA IBONYHOI'O
TPAHCITATOPA
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MHoOroyposHeBaAa cxema
TPaHCNAUUN

OnTumnsaTtop
NepBOro ypoBHS

OnTummnsartop

>_ BTOPOIo ypoBHA
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OnTmmn3aTop NepBoro
VPOBHA

OCHOBHbI€ LiesIn ONTUMKU3aTOPa NepPBOro YPOBHS:

* Kopg AonxeH TpaHCAMPOBATbCA MaKCUMa/IbHO bbicTpO

e JlocTtaTo4HO Xxopouwee Ka4ecTtBoO pe3y/bTnpyrouiero Koaa (HO He 06A3aTeNbHO
MaKCHMMaJIbHO BO3N\O)KHaFI)
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OnTMmmn3aTop BTOPOroO
VPOBHA

OCHOBHbI€e Lie/In ONTUMKU3aTOPa BTOPOro YPOBHA:

* MaKcMmanbHO ObICTPbIN PE3YIbTUPYIOLLLMI KOA

. BpeMﬂ TPaAHCNAUUN HE TAK KPUTUHHO
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Bpema paboTbl rocteBoro
NPUNOXKEHUA

Bpems paboTbl rocteBOro
NPUNOXEeHUs CKNnaabiBaeTCcA U3:

B .

® BpeMS! UCMOMHEHUS
OTTPaHCNMPOBAHHOIO KoAa

HEOBXOAUM BAJIAHC
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OMNTUMNIATOP
[MEPBOIO YPOBHA
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HayanbHas
NPOU3BOANTE/IbHOCTb

1

Native ARM Translator
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OnTmunsaumsa eaaros

add eax, [X] ||» CF, ZF, S- AF, PF, OF,

test eax, cax [N

12
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[TpnpoCcT NPOU3BOANTE/IBHOCTU

95%

1

Native ARM Translator
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[TpnpoCcT NPOU3BOANTE/IBHOCTU

Native ARM Translator
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XpaHeHune x386 pernctpos
Ha ARM perucrtpax
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[TpnpoCcT NPOU3BOANTE/IBHOCTU

20%

3,2

Native ARM Translator
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YnoaneHune n3obITOYHbIX
OOCTYMNOB K X86 perncrpam

i ARM

add eax, ebx ldr 1O, [eax]
ldr rl, [ebX]
add 10, r0, r1

str 10, [eax]

add ecx, ebx ldr 10, [ecX]
ldr rl, [ebX]
add rO, rO, rl

) str 10, [ecX]
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[TpnpoCcT NPOU3BOANTE/IBHOCTU

20%

2,56

Native ARM Translator
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Lpyrne ontTummnsaymnu
paboTbl ¢ X86 perncrpamm

2%

o Native ARM Translator
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PEEPHOLE
ONTMMN3ALINA
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OnTMMmmn3auma
BblUMCNEHNA aapeca

rl 2
——  —

addr = disp + base_register + (index_register << shift)

movw rO, #disp_lo
movt r0, #disp_hi

ladd 10,r1

I Isl 2, #shift
add 10, r2
ldr  rO, [rO]
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OnTMMmmn3auma
BblUMCNEHNA aapeca

movw r0, #disp_lo movw r0, #disp_lo
movt r0, #disp_hi movt r0, #disp_hi
add r0, rl add 10, rl

S| r2, #shift Idr 1O, [rO, r2, Isl #shift]

add 1O, r2
|dr ro, [rO
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[TpnpoCcT NPOU3BOANTE/IBHOCTU

10% &

2,3

) Native ARM Translator
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NMcnonb3oBaHue PC-relative
agpecaunm

movw rO, #:lowerl6:address
movt r0, #:upperl6:address J b address
bX r0
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[TpnpoCcT NPOU3BOANTE/IBHOCTU

1,9

6%

2,1

Native ARM Translator
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CnoxeHue c oTpuuaTesIbHOM
KOHCTaHTOM

Example: adding OxfffffffO to a register

movw rl, #OxfffO
movt rl, #Oxffff -J sub 0, #0x10
ladd 10, r1
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[TpnpoCcT NPOU3BOANTE/IBHOCTU

2,0

0%

2,0

Native ARM Translator
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[Npyrune peephole
ONTUMM3ALNM

) Native ARM Translator
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OPYI VE
ONTMMN3ALINA
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BbiumncneHue EIP

Bbiuncnenue EIP Tonbko, Koraa ato HeobxoamMmo
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[TpnpoCcT NPOU3BOANTE/IBHOCTU

8% 2,2

1,8

Native ARM Translator
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JInHepusauma

Block 2 Block 3

Block 4

Block 5
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[TpnpoCcT NPOU3BOANTE/IBHOCTU

5% 2,3

1,7

X Native ARM Translator
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CymmapHO no Bcem
OMMUCAaHHbIM ONTUMM3ALUUNAM

59%

1,7

X Native ARM Translator
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TeKywmnm ypoBeHb

npon3BoaunTe/IbHOCTHU
Iekylian Bepcua B Hawwu
RSy RTOBA pa3paboTKke NAaHbl
Bepcusa
70% 75% 85%
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Cnacubo
332 BHUMaHue!
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ELTECHS SOLUTION

FOR RUNNING STANDARD Intel x86 APPS ON ARM




Servers
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2013

PILOT PROJECT
WITH BOSTON

armasaservice.com
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Mobile

augsced | aaEsced AaBb( AaBBC. AGBb( Assucet

Project Goal

The goal of the Project "x86 to ARM architecture binary translation technology” is to develop
the innovative product “Application binary translator x86 -> ARM" and bring it to the market. Binary
translation xB6 - ARM means “translation from x86 codes to ARM codes”

The Innovation of the Project

Innovation of the Project builds up from unique methods of binary transistion and powerful
optimization algorithms. Performance of transiated codes should reach 80% of performance of the
similar “native” code’.

The only known compting binary translator x86 -» ARM is the QEMU project. Its performance is
approximately 25% of the "native” performance.

The team of the Project is going to

algorithms and binary translation:

o Fast > ARM
.+ x86 ARM Igorithms with
Nethod: th of the I from the
(inthe case of agg
+ Methods to supportsynchronous/asynchronousevents (in the case of aggressively

09:00Tan

SAMSUNG

AAA title

coming soon
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500,000+ DOWNLOADS
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Embedded/Mini PC
+[OrQ0EX & raspbernys

Swiss. Embedded. Computing.
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MHoOroyposHeBaAa cxema
TPaHCNAUUN

1st Level

Translato

Translated?

ARM

«~EFERERERER R Q|

Translation
Cache

Timer Interrupt
Code Hot Region 2nd | evel

Profiling Allocation Translatofg

%8e ELTECHS



SECRET SAUCE

4. Run the translated
region on ARM server

x86 APPLICATION

. 1. x86 software is WaS thlS region

split into regions previouSIy

FAST TRANSLATION

3. If the region was

not translated, then
translate it without 5. Save translated

optimization region in cache

translated?

RUNNING TRANSLATED
REGION

. . . . 6. If region was

REGIONS OF x86 2 , : translated before
APPLICATION DEUEE restore it from
was previously b

translated

7. Run restored
region on ARM server

8. start code’s

profiling
TIMER \ ...' ....
INTERRUPT ..-. — .. ALLOCATING

gEEE 0 o

9. save optimized region
in cache

REGIONS TRANSLATING “HOT”
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