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Ha npoiion nexuuu

Mopgenb LIITY Ha ocHOBe MHTepnpeTaunn

Na6GopaTopusi cynepKOMMbIOTEPHbLIX TEXHOMNOMMI AN GUOMeANLMHBI, hapmakonorum u
MarnopasmepHbIX CTPYKTYp



Ha aToit nexuimumn

‘MonoennpoBaHme apx. coctoaHua LMY

‘MoaenunpoBaHue goctynos B O3Y
(bYyHKUMOHaNBbHbIX)

MoaempoBatitekaewn—HB

Na6GopaTopusi cynepKOMMbIOTEPHbLIX TEXHOMNOMMI AN GUOMeANLMHBI, hapmakonorum u
MarnopasmepHbIX CTPYKTYp



APXUTEKTYPHOE COCTOSTHHE
[ne XpaHUTb rocTeBble PErNCTpPbLI?

‘B naMATN: uint32 registers[NUM REGS];

‘MegneHHbIN OOCTYN
*Ha X034nCcKnx perncrpax

*Bcé MmoxxeT He yMmecTuTbCA (IA-32 = |A-32)
*CneumnasibHbI CMbIC/T HEKOTOPbLIX PErncTpoB

[loTepsa NnepeHOCMMOCTU KoOa
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APXUTEKTYPHOE COCTOSTHHE

KOMMNPOMKCC: pa3MeCTUTb CaMble 4acTo
NCMOJIb3yeMble Ha perncTtpax, octajbHble - B
MNaMATU

*$PC, $SP
*BekTopHble perncTtpsbl (XMM, YMM)

‘register processor t* cpu asm_("rbp");
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APXHUTEKTYPHOE COCTOSTHHE

Nnn BoobLle NX He XPaHUTb (He BbIYNCAATDL)!

e JleHnBoe Bbl4ncseHne gpnaros |1A-32

* He obHOBNATL cumynupyembin EFLAGS, noka OoH He
byneT 0encTBUTENIbHO HYXEH

NaGopaTopusi cynepKOMMbIOTEPHbLIX TEXHOMNOMMI AN GUOMeANLMHBI, hapMakonornm u
MarnopasMepHbIX CTPYKTYP

0.16
H Overflow
§ 0.14 W Sign
g 012 ® Zero
e M Auxiliary
£
- 01 Parity
a
@ 0.08 Carry
2
5 0.06
2
S 0.04 —
-T:]
5
w 0.02
0 -.
Linux gzip, 13 MB
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/loCcTynbl B IaMsTh

RdData = Memory|[PhysAddr]; // ???
Memory [PhysAddr] = WrData; // ???

bonbLion 06bLEM rocTeBo NaMATU — KakK €€ XPaHUTb
LLeJINKOM B roCTEeBOWN?

Kyda MO)XeT nornacTb Takon AocTyn?
* B O3Y — Bcé OK, obbl4YHbIN MaccuB
 BTI3Y — 3anmncb HEeBO3MOXXHa

* B 3epKasibHbIl PETMOH — U3MEHEHUSA NPOSABATCA roe-To B
OpYyromMm mecTte

* B nepudepunnHoe yctponctso (MMIO)
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JleHnBoOe BolIe1eHUe TaMsITU

* XpaHUTb TOJIbKO T€ CTPaHWULLbl MAaMATU, KOTOpPbIE
O0ENCTBUTENBbHO 6blNN 3anpoLLUEHbI

uint8 t *hptr = hptr lookup(guest paddr);
if ('hptr) hptr = new hptr(guest paddr);
RdData = hptr[OFFSET (guest paddr)];

* Heobxoammo y4nTbiBaTb CUTYaLUIO NepecevyeHuns
rPaHnLLbl CTpaHuUL, (Cross page)
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[IpeoOpasoBanue azpecos (1/2)

AnnapaTtypa Monoenb

* BupTyasbHbIN agpec « [ocTeBON
«  dU3MYECKU agpec e

| aapec

Vi rtual Directory * rOCTeBOI\/JI
address revel ! | bursmnyecknn agpec

* XO34AUCKUWN
NornyecKkun agpec

Directory I
Level 2

......... > Hash B Host (virtual)
I table address
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[IpeoGpa3oBanue agpecos (2/2)

* [Mpeobpa3oBaHue v2p TpebyeT HECKOIbKUX YTEHUN
NaMAaATU/PerncTpoB - MenJsieHHo.

* 3TOro nbliTatoTCAa n3bexxaTb C NOMOLLbLIO yCTponcTs TLB
(translation look aside buffer)

* Hanbosiee 4aCcToO UCMOJIb3yeMble Napbl a4pPECOB XPaHATCHA B
TLB, BpeMa noctyna K HAM - 1 TaKT.

* AHanorm4yHbIn Nnoaxon B cumynauum - tabnmua vzh
(softTLB)
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MonennpoBanue MMIO

 Tunbl gocTtyna: read, write, fetch, prefetch, inquiry

* NHTepdenc nepnpepumnHbIX yCTPOUCTB

read (offset) — uint64 result/exception +
noboYHble ahheKThl

write (offset, value) - exception + NMoboyYyHble

3P PEeKThbI
read8, readl6, read32, readé6bd,

write8, writel6, write332, writeb64,
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MogennpoBanne MMIO — kapTbl namMsaTH

PN

Hdoctyn
addr = 0x1234
0x0000 v Oxffff

KapTa 1

<V0Tpoﬁcmo ACTpou‘iCTBo

addr = 0x5d
0x00 < 5 0x100

Kapta 2

<y0TpoF|CTBo F>< Yctponcteo [l >
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KapTsl mamsaTu

;-:,!. Device Manage -10] x|

File  Action Miew Help

&= @ HE ~ ,

Eﬁ GRECHIST-MOEBLL

I Direct memary access (DMA)
I Inpukfoukput (100
I Interrupt request (IRGQ)
I Mernory
[+]-84/ [0000000000000000 - 000000000009FFFF] Systern board
[+~ 84/ [0000000000040000 - 00000000000BFFFF] PCI bus
""" 78 [00000000000CO000 - Q0000000000C3FFF] System board
""" 78 [00000000000C4000 - Q0000000000C7FFF] System board
""" 78 [00000000000CE000 - Q0000000000CEFFF] System board
""" 784 (0000000000000 - 00000000000CFFFF] System board
""" 78 [00000000000CO000 - Q00000000000 3FFF] System board
""" 8 [00000000000C000 - Q00000000000 7FFF] System board
""" 8 [00000000000CH000 - Q0000000000CEFFF] System board
""" 784 [00000000000CC000 - 00000000000CFFFF] System board
""" A4 [0000000DO00EQOOD - 00000000000E3FFF] System board
""" A4 [0000000DO00E4000 - 00000000000E7FFF] System board
""" A4 [0000000DO00ESOOD - 00000000000EBFFF] System board
""" 784 [00000000000ECOOD - O0000000000EFFFF] System board
""" A4 [0000000DO000FO000 - 00000000000FFFFF] System board
""" A4 [0000000000100000 - 000000000FSFFFFF] System board
(-84 [000000000FA00000 - 00000000FEBFFFFF] PCT bus
[+ 84/ [00000000FECO0000 - Q0000000FFFFFFFF] Systern board

B
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[Topsimok GafiT mpu AOCTYyTIAX

Big Endian
Little Endian

MpeacTaBneHue

D4'0x01 + C3°0x100 + B2'0x10000 + A1°0x1000000

MopAgoKk oT Mnaguwero K ctapweny | (little-endian) 0xD4, 0xC3, 0xB2, 0xA1

MopAjok oT cTapwero kK mnaaweny | (big-endian)

0xA1, 0xB2, 0xC3, 0xD4
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Endianness

BIG ENDIAN - The way LITTLE ENDIAN - The

people always broke way the king then

their eggs in the ordered the people to

Lilliput land break their eggs
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baniT, ciioBoO
s but — 7
e bant — ?
* MalLlnHHOEe CNoBO — 7
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baniT, ciioBoO

BanT — MMHMUMaNbHaa agpecyeMas (B JaHHOMN
apXNTEKTYpe) eanHNLa XpPaHeHNs nHpopMaLnm

OKTeT — BOoCeMb buT

MallMHHOEe CJIOBO — MaKCMMaJibHbIN 0OBbEM
NMHdopMaunmn, KotTopsbin LMY moxeT obpaboTaThb
eaNHOBPEMEHHO

Intel: word — 16 6uT, dword — 32 6uT, gword — 64 6uT
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Pecypcsl /151 IOMTOTHUTEIBHOTO YTEeHU S

 Stanislav Shwartsman, Darek Mihoka. How Bochs
Works Under the Hood. 2nd edition.

http://bochs.sourceforge.net/HowtheBochsworksunderthehood2ndedition.pdf

* M. Domeika, M. Loenko, P. Ozhdikhin, E. Brevnov. Bi-
Endian Compiler: A Robust and High
Performance Approach for Migrating Byte
Order Sensitive Applications

http://cerc.wvu.edu/download/WORLDCOMP'11/2011%20CD%20papers/ESA2902.pdf
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http://bochs.sourceforge.net/HowtheBochsworksunderthehood2ndedition.pdf
http://cerc.wvu.edu/download/WORLDCOMP'11/2011%20CD%20papers/ESA2902.pdf

Ha ciepyrouien 1eKuu:

* MOXXHO N caenaTb CUMYNATOP, paboTatowmnin
bbiCTpee, 4eM nHTepnpeTaTop?

* [IBONYHasA TpaHCIAUNA
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Cnacu00 3a BHUMaHue!

Bce maTepuasnbl Kypca BbiKjlaAblBalOTCA Ha canTe nabopatopun:
http://iscalare.mipt.ru/material/course materials/

3amMe4yaHue: BCe TOProsble MapKW 1 JIOrOTUMbI, NCNOJIb30BaHHbIE B AAaHHOM MaTepuase, ABASIOTCA COBCTBEHHOCTLIO UX BNajenbLes.
MpencTaBsieHHasa 30eCb TOYKA 3pEeHUS OTPaXKaeT JIMYHOE MHEHNE aBTOpPaA, HE BbICTYMALLEr0 OT AnLA Kakon-nMbo opraHmnsauuu.
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http://iscalare.mipt.ru/materials/course_materials/
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