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CTpyKTypa AUCLMUNIINHbDI

INNekuum (34 yaca):

m CTPYKTypa npoueccopa |A-32 n cuctema MalLUMHHbLIX KOMaHA,
s A3blk accembnepa NASM,

m CBA3b Pa3HOSA3bIKOBbLIX MOAYyNen,

m OCHOBbI MOCTPOEHUA KOMMUIIATOPOB,

= MakpocpeacTtsa accembnepa

CemuHapsbl (7 3aHATUK): noaroToBka k nabopaTopHbIM paboTtam.
JTabopaTopHble paboTbl: 4 3aHATUSA No 4 Yyaca — 5 nabopaTopHbIX paboT.
NomalwHue 3apaHusa: 1-e — 8 Hepenq, 2-e — 15 Hepens.

KoHTponb 3HaHUM:

Pk1: CtpykTypa malumnmHHOMN KOMaHab! (4 Hepend) — 6..10 6annos.
KP2: Betenenusa v uuknel (10 Hegens) — 18..30 6annos.
Pk3: NpaBuna nepenaum napametpos (13 Heaens) — 3..5 bannos.

KP4: OcHoBbI KOHCTpynpoBaHus KoMnunatTopos (16 Hen.) — 15..25 6annos.

Jk3ameH - 18..30 bannos. ,



" JEE
Llenn n 3apgaun gucumnnuvHbl

Lenb ducyunnuHsbi:

N3y4YeHne NporpaMmMmnMpPoBaHNS Ha SA3blkax HU3KOrO YPOBHS Y OCHOB
KOHCTPYMPOBAHUSA KOMMUNATOPOB

3adayu ducyunsuHkbI:

= 3HAKOMCTBO C NporpaMmmMHON MoAenb U CUCTEMOU MALLUMHHbLIX KOMaH4
npoueccopa cemenctea IA-32;

= OCBOEHMEe OCHOB NporpammMmnpoBaHns Ha accembnepe Nasm;
= M3y4YyeHne OCHOB CBSI31 Pa3HOA3bIKOBbIX MOOYMNEN;
= M3y4YyeHne OCHOB KOHCTPYMPOBAHUSA KOMMUNATOPOB;

= U3y4YeHne MakpocpeacTs accembnepa.
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"
1.1 Apxumekmypa eblqyuciiumesibHOU cucmemsbl
Ha 6a3e npouyeccopos IA-32

Apxumekmypou BC Ha3blBalOT COBOKYMHOCTb OCHOBHbIX XapaKTepUCTUK
CUCTEMBI, Onpeaensowmx oCoObeHHOCTN ee PYHKLUMOHMPOBAHUS.

ApxuteKkTypa «c obLien
P o yp H CuctemMHas WWMHa m(‘/\. S /\.\
LUMHOWY» Npearnonaraer, I
4YTO OCHOBHbIE YCTPOMCTBA 1. e Momrop
v —-
BC B3anmogencrsytoT ye- e -
T - AyaHocHCTeMa

pe3 eONHCTBEHHYIO LLUVHY, LleHTpanbHbIN 10
Ha3blBaemMyto cucmemHou, npotieccop
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* LLNWHY ynpaBlieHUA. OnepaTuBHas T = nowmrep
namsTb F T
- .-—.
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LleHTpanbHbIN Npoueccop:
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CemenctBo npoueccopoB |A-32

Moaensb (Intel) POHBbI/ OCHOBHbIE XapaKTepUCTUKU
HaHHble/
Anpec
18086 (1978) - 180186 16/16/20 | 4-8 MI'u, 1 M6
180286 (1982) 16/16/24 | 8-20 MI'u,3aLMLEHHbIN PEXUM
180386 (1985) 32/32/32 | 20-40 MI'u4, BUpTyarnbHbIA PEXUM
180486 (1989) 32/32/32 | 20-100 MI'u, BHyTpeHHUN conpoueccop
Pentium (1993) 32/64/32 | 60-150 MI'u, KOHBeWepHbIe U cynepcKanspHble CXeMbl
Pentium Pro (1995) 32/64/32 | 100-200 My
Pentium Il (1997) 32/64/32 | 233-300 MI'y
Pentium Il (1999) 32/64/36 | 450-500 My
Pentium IV (2001) 32/64/36 | 2.81Twy
Pentium IV 3,2 (2003) 32/64/36 | 3.21Twy
Pentium Core 2 Extreme 32/64/36 | 3.2 (mo 3.73) I'Tu, AByxAaepHble, YacToTa CUCTEMHOW

QX9775 (2008)

wuHbl o 1.6 INnuy

Pentium 4 670

3.8 I'Tu, ogHoAAAEepPHbLIN

Pentium Core i7 970 Extreme

3.33 (no 3.6) I'Mu, wecTnAaEpHbLIN, YacTOTa CUCTEMHOMN
WuHbI 6.400 I




o
64 paspsagHble npoueccopbl

Pa3snunyarot 2 coBepLUeHHO pa3Hble, HeCOBMECTUMbIE ApPYr C APYroMm,

MUKPONPOLLECCOPHbIe apXUTEKTYpbI:
Intel 64 nnn x86-64 ;
|A-64 — 31O cemencTBa ltanium u ltanium 2, npegHa3sHa4veHbl 4ns CEpBEPOB.

[Mpoueccopbl apxXnTEKTYpbl X86-64 nogaepkuBatoT ABa pexmnma padoTbl:

Long mode — no3BonseT BbINOSHATL 64-6UTHbIE NporpaMMbl; €CTb NoAOEPXKKA
BbINOSTHEHUSA 32-OUTHBIX NPUNOXEHUI, HO YCTPAHEHbI CEerMeHTHasa MoLernb
namMdaTi, annapartHasa nogaep’kka Mynstn3agadyHocTy U T.n.;

Legacy mode («HacneaCTBEHHbINY, PEXXMM COBMECTUMOCTM C X86) —
npeaocTaBnseT NOMHYK COBMECTUMOCTb C 32/16-6UTHBIM KOOOM U
onepauuoOHHbIMU CUCTEMaMMN.

Tabnuua - lNpoueccopsl (pespans 2010)

Takrosas | “acrora KoadbdmumenT O6uem K3W-NAMATH Llesa npu nocragxe
poueccop 4acroTa, | CNCTEMHOR uox;ua BTOPOrO ypoBsHR,  naprwamu no 1000 wryx,
My WHHLI o MoGait Aonn.

Intel Pentium 4 Extreme | |

Edition 3.73 ITu 3,73 1066 14 2 999

Intel Pentium 4 660 3,60 800 18 2 605

Intel Pentium 4 650 3,40 800 17 2 401

Intel Pentium 4 640 3,20 800 16 2 273

Intel Pentium 4630 | 300 | 800 15 2 224



" N
CoBpemMeHHble mogenu npoueccopoB (2020 r.)

YacTtorTa, KonuyectBo | MowHocTtb, BT | CtonmocThb,
Mu anep/ pyo.
NOTOKOB

Intel Core i9-9900K 8/16 32 000
AMD Ryzen 3,4 16/32 180 36 000
Threadripper

1950X



" JEE

OnepaTtnBHaaA NnamMATb

OnepaTtueHaa namaTb BC opraHM3oBaHa Kak nocrieqoBaTesribHOCTb 0anT,

KOTOPbIM COOTBETCTBYIOT HOMepa — uernble yncrna ot 0: 0,1,2 n 1.4.

Obbem onepaTMBHOW NaMsATU COBPEMEHHOIO KomnetoTepa: 4, 8, 16, 32 I'b.

Homep 6aunTta asnseTtcsa ero ouanyecknm agpecom.

[1na gaHHOro Kracca cuctem NpuHATHI criegyrowmne ob6o3HaveHns:

= cnoBo (word) — 2 6anta = 16 ouT;

= ABouHoe crnoBo (double word - dword) — 2 cnosa = 32 6uTa;

= y4yeTBepeHHoe cnoBo (qword) — 2 ABOMHLIX crioBa = 64 6uTa.
Kpome aToro ncrnorsb3yTcs:

= naparpad — 16 6aunT;

s CTpaHuua — 256 (512, 4096) 6awnr.

Mnagwue 4yactun Ymcen B onepatMuBHOM NamMmsaTu pacnoraraloTcq B
MnagLwux agpecax

bant Ctapwun 6ant

"

321076543210
3 2 10151413121110 9 8
0O 01000O0O0OOO0OTO0H1

MnagLum

Homepa out B Gante: 7 6 5 4
HomepaoburBcCcnose: 7 6 5 4
NMpumep: umcno 258= 0 0 0 O

10



Tunbl o6padbaTbiBaeMbIX AaHHbIX

= Uesnble Yyucna — NpeacTaBnstoTca B ABOMYHON CUCTEME CHUCTIEHUS, CO
3HaKoOM unu 6e3 3Haka, anuHon 1, 2, 4 6anta, ecnv Yncrio — co 3HaKoM,
TO cTapLny 6UT Coaep>KnUT 3HaK;

= BelleCTBEeHHbIe Yucra — npeacTaBnaTca B ABONYHOU CUCTEME
CUMUCIIEHNS B BUAE MAHTUCChI CO 3HAKOM W nopsigka obLien anuHoum ot 4
no 10 6awuT;

= [ABOMUYHO-KOAUPOBaHHbIe AECATUYHbIE YMCMa CO 3HAKOM, ONMMHON A0
16 6anuT — TN DorbLUE HE UCMOSb3YETCH;

= cumBonbl (ASCII, ANSI, Unicode), annHon 1 nunun 2 6anta

11



1.2 lIpoepamMHasi MoOesib rnipoueccopa i8086

Moo npoepaMmMHOU ModersibIo NpoLeccopa NOHUMAETCS COBOKYMHOCTb €ro
XapaKkTEPUCTUK, CYLLECTBEHHbIX ANst pa3paboTkn NporpaMmmMHOro
obecnevyeHus.

B obuwem cnyyae, nporpaMmmHas MoAesb Npoueccopa BKIoYaeT onncaHme:
= CnocoboB agpecauum namaTu,

= PErncTpos,

=  (POPMATOB OaHHbIX,

s CUCTEMbI KOMaH

12
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CTtpykTypa npoueccopa i8086
OcHOBHAA MADMSATH
IIhom C KoprraMasr H XaiHbIe @ Anpec(20) Haysre(16)

/ @eoﬁa"}?ﬂém

B k] 5 1 () S g

Ouepens x
KODIAMH 01
ar Agmecﬂ ﬂ b
. ¢t ES
YcIpoHCcTBO a :I Cernre HTHEBEIE DS
YTIPABITe HHS || PErHCIPBI gg
H || CueTunx P
»x || KODIAH
e |l 1[
g Jdo Oya A
DIE THXRO- AX AH AL
forssecros Perscrps: BX [ _BH | BL
Auoms X [oa oL
<
a SP
=~/ PerncTp paros| BP




" JE
CermeHTHasa moaenb 16-Tn pa3psgHoOn agpecauum
namMsaTu

Cxema adpecayusi «6a3za +cmeuweHuUe: A A + A
O 1 2 34 5 6 7...

[ Anpec 6a3sbl } [ Cmemm

CeameHmMHasi cxema adpecayuu Mmukpornpoueccopa i8086.

+ 16-pas3psagHbIN CErMEeHTHbIN agpec -

16-pa3psagHoe CMeLLeHNe B CEerMeHTe

[lobaBnstoTcs
anngparHo

20-Tn paspsgHbIn msnyeckuin agpec

CermeHT npun 16-T1 paspagHon agpecaunm — oparMeHT namsaTn pasmepom
He bonee 64 kKbanT, KOTOPbLIN HAYMHAETCA C agpeca, KpaTHoro 16. 14



Ap,pecau,vm CerMeHToOB Pa3JiMdHbIX TUNOB

[Mporpamma pa3mMellaeTcs B CermeHTax Tpex TUMOoB, KaXKabI U3 KOTOPbIX
aJpecyeTcsi OAHUM N3 CETrMEHTHbIX PEMMCTPOB U PEMMCTPOM UK
perucTpamm, cogepxalllmmMmmn CMeLLIEHME.

1. CeameHm koda: | CerMeHTHbIN | CS: |P CMeLueHMe}

agpec rMEeHTe
2. CeeamMeHmM cmeka: SS:SP

3. OCHOBHOU U donoJsIHUMesibHbIU ceaMeHmMbl OaHHbIX:
BX + DI + <HenocpeacrBeHHoOe cmelleHune>
BX + Sl + <HenocpeacrBeHHOe cMmelleHne>
BP + DI + <HenocpeactBeHHOe cMmeLleHne>
DS: BP + Sl + <HenocpeactBeHHOe cmelleHUue>
ES: BX + <HenocpepcrtBeHHOe cmelleHUue>
BP + <HenocpeacreeHHOe cmelleHUe>

[ Basa S| + <HenocpeacTBeHHOE cMeLLeHue>
DI + <HenocpencTBeHHOe cMmelleHne>

[ I/IH,u,eKcﬁ 15




Cxema 16-Tn paspsagHou agpecaumm namsaTu

YkaszaTtenb
(32)

lcnonHnTenbHbIM agpec
(CMeLLEeHKE B CErMeHTE)

Sl, DI

T

basa Henocpeg.
BX, BP CMELLEHNE
Disp
NcnonHutenbHbIN
agpec (16)
brok npeobpasoBaHus
agpecoB dunsnyeckum
agpec (20)

CermeHTHbIN
agpec (16)

| o ~

~

| A e imiiiie % e
CermMeHTHbI perucTp J_H
CS

Orl

1M6
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Cucrtema MmawnmHHbIX KomaHA i8086. ®opmaTbl KoMaHabl MOV

Kon 1 6anTt 2 banTta 2 banTta
[MpeduKchbl
onepauun | agpecauun | CMeLleHunsd OAHHbIX
Per-p/namate | 100010DW | Mod Reg R/M | CmeweHne | CmelleHne
~ PerncTp MI1ag. oanT cTap. oanT
Nutepan - 1100011W | Mod 000 R/M | CmewieHne | CmelleHne | [aHHble
per-p/namsTs mnag. 6ant | ctap. 6aunt

D - 1- B peructp, 0 - n3 perncrpa
W - 1- onepanabl-crioBa, 0 - 6anThl

W=1
Reg 000 AX
001 CX
010 DX
011 BX
100 SP
101 BP
110 SI
111 DI

W=0
000 AL
001 CL
010 DL
011 BL
100 AH
101 CH
110 DH
111 BH

Sr
00 ES
01 Cs
10 SsS
11 DS

Mod - 00 — cmelleHmne Disp=0 b6ant
01 — cmeweHune Disp=1 6ant
10 — cmeweHune Disp=2 6anTta
11 — onepaHabl-perncTpsbl

000
001
010
011
100
101
110
111

M:

EA= (BX) + (SI) +Disp
EA= (BX) + (DI) +Disp
EA= (BP) + (SI) +Disp
EA= (BP) + (DI) +Disp

EA=(SI)
EA=(DI)
EA= (BP)
EA= (BX)

+ Disp
+ Disp
+ Disp *
+ Disp

17




MpumMepbl MaLLMHHbLIX KOMaHA

NMpumepbl:
1)mov BX,CX

100010DW Mod Reg Reg
10001001 11 001 014

2)mov CX, [BX+6]

KomaHgbl ¢ pernctpamu AL,
AX nmeroT ocobbin dopmat
(cm. MeTog. yK. .paob.!

89

CB

8B

4F

06

100010DW Mod Reg Mem Cm.mn.6ant
10001011 01 001 111 00000110

3)mov BYTE[BX+6],10

1100011W Mod 000 Mem Cm.mn.6anTt [1aHHble
11000110 01 000 111 00000110 00001010

C6

47

06

0A

18



1.3 llpoepammMHasi Modesib npouyeccopos IA-32

[Mpoueccopbl |1A-32 MmoryT yHKLMOHNPOBATb B O4HOM N3 TPEX PEXMMOB:

peanbHou agpecauum (Real address mode) — npoueccop paboTaeT Kak
npoueccop i8086, agpecyet Tonbko 1 M6 namsaTK, ¢ NCNOfb3oBaHUEM 32-
X paspaaHbIX paclunMpeHnn, HanpumMep, 32-X paspaaHbIX PermcTpos Unu
KOMaHA rnepexoa B 3alULLEHHbIN PEXNM;

sawmweHHom (Protected mode) — npoueccop pabortaet ¢ 32-x
paspsgHbIMY agpecamMm U Npu 3TOM UCMONb3YET CETMEHTHYIO U, KaK
NpaBuo, CTPaHNUYHYO MOAENN NaMATH;

ynpaBneHua cuctemon (System Management mode) — ans BbInosiHe-
HUA OENUCTBUN C BO3MOXHOCTBLH UX NOJSTHOM U30NAUMU OT NPUKNaaHOro
nporpaMmMHOro obecneyeHusa n onepaunoHHon cnuctemel. [epexon B pe-
XXMM BO3MOXEH TOMbKO annapaTtHo. icnonb3yeTtcs Anst BbIMOSTHEHUS TaKNX
ornepaunu, Kak rnepexo B aHeprocbeperaroLlee CoCTosiHUE.

19



Cxema 32-x pa3psaaHoOu agpecauum

QP eKTUBHBIN agpec (M3 KoOMaHbl)
L ; CTpaHunubl —
HenocpeacTBerRAO no 4 K6
Basa - ™
cMetieHne
=\\-|):
BupTyanbHbIi 9P heKTNBHBIN
appec (46) appec (32) Bnok
briok pa3dunBKK

cermMeHTauum ..
1 JinHerHeIn [ o
NHoekc = agpec (32)
cermeHTa (14) AT 0

(CermMeHTHbIN

Ha
NDNALHALLLL /
|~JCAI—IVII_I|I.)I

dunanyecknmn
agpec (32)

perncTp) [ BasoBble agpeca
/ \ cerm

[
Tabnuua nokanbHbIX
0EeCKpUnTopoB

JJ ITa6J'Il/ILI,a rnodarnbHbIX JJ

OECKPUNTOpoB

Ol

20



" A
Nnockaa mogenb namaTu Flat

Mogenb namaTtu Flat ncnonssyetcsa B npunoxeHnax Windows:

s 0Oaza=0;

= [paHuua coBnagaet ¢ 06beMOM OOCTYMNHOW onepaTuBHOM NaMATH;

m CErMeHT Koda, CerMeHT QaHHbIX U CerMeHT CTeKa pacnosiaralotcd B O4HOM N TOM
X€ NPOCTpaHCTBE agpecoB, KOTOPOEe pa3geneHo Mexay YKkasaHHbIMU CErMeHTamMu.

HauvanbHble agpeca namaTn OTBOAATCA A9 pa3MeLlleHns onepaumnoHHOU cnctemol. B
CBA3M C 3TUM BCE MOAYSIN KOMMOHYIOTCS HE C HadanbHbIX adpecoBs, a ¢ 6a3oBoro
agpeca B cermeHTe - 0x400000. B PE doopmaTte, HECMOTpPSA Ha TO, YTO cam
doopmaT NO3BOSISAET BblpaBHMUBATL CEKUUM HA 512 BaunT, ncnonb3yeTcs
BblpaBHUBaHWE CeKUUM Ha rpaHuuy 4 kO, meHbLuee BblpaBHuBaHne B WWindows He
CUYNTAETCs KOPPEKTHbIM.

AQpecHoe NMpoCTPaHCTBO MPUSIOXKEHUSA

0 Windows CermeHT cTeka | CermMeHT AaHHbIX \ CermeHT KOOa ‘
I_I AU d,l_l,IJUbyl‘Ulb)'l BLCT 1Y y

paboTtaeT (Henb3s NUcaTb B CErMEHT KOAA, HO MOXHO B CErMEHT [aHHbIX,
PacMNoONOXEeHHbIN B TOM e NpocTpaHcTBe). PaboTaeT TonbKo 3awuma cmpaHul,.

21



"

CTpaHuyHaga opraHmsaumsa NnamMmaTu

JlnHenHoe agpecHoe dunanyeckoe agpecHoe
NPOCTPaHCTBO NPOCTPAHCTBO

JlnHenHoe npocTpaHcTBO oTObpaxaetcda B prU3nYecKoe NpoCTPaHCTBO
NoCcpeacTBOM crieunarnibHom Tabnuubl, OTAENbHON ANA KaXao0ro

NPUIIoXeHnA 22



"
Cxema cTpaHM4YHOU agpecauumn
CR3

KaTtanor tabnuy 1024*1024*4 K6 =4T6
(1024 4-x BanToBbIX NOMS)

Tabnuua cTpaHul, Tabnuua ctpaHuy (1024 agpeca)

31 2221 1211 0 31 1211 0

JnHenHbIN agpec dunandeckumn agpec

23



"
OcHoBHble 6510KM npoueccopa IA-32

NcnonHuten
b_
HbI ONOK

Bnok
aekoguposa-
HUA KOMaHA

Briok bBriok
ynpaBsneHuns pa3dbneHus
cermeHTammu Ha CTpaHuLUbl

_ bnok
DJIOR ~
nHTepdenca
npeasbi6opk c
n
MarucTparnb
10

32-pa3pagHasa < b
LUMHAa agpeca

< 32-paspgagHad

LnHa D,éilelX



" A
Peructpbl npoueccopoB cemeuncrtaa lIA-32

1. PerncTpbl AaHHbIX (32-X pasp.): 2. CenekTopbl (16-T1 pasp.):
AH AL | EAX CS
BH BL | EBX SS
CH CL | ECX DS
DH DL | EDX ES
Sl ESI FS
DI EDI GS
BP EBP
SP ESP
3. PerucTp ykasatenb komaHpg, (32): | | IP | EIP
4. CnoBo cucteMHbix ¢pnaros (32). | [ FLAGS |EFLAGS

5. Ynpasnsawuwue peructpbl: CR0..CR3

6. Pernctpbl CUCTEMHbIX aApecoB:

GDTR - pernctp agpeca tabnuubl rmodanbHbIX 4ECKPUNTOPOB;

LDTR — pernctp agpeca tabnuubl riokanbHbIX 4ECKPUNTOPOB;

IDTR — peructp agpeca tabnuubl 4eCKPMNTOPOB NpepPbIBaAHWUMN;

TR — pernctp coctosiHms 3agauum;

/. OTnagoyHble perucTpbl

8. TecToBble perMcTpbl 25
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CucrtemHble conaru

24 220 2{20191817161514131214110 9 8 7 6 S 4 3 2 1 O
I
Reserved (set to O) |","‘,'AVRONOOD|TSZOAOP10
eserved (s ' o] ali (e m|F Tl 2 IElElFlF|E|E FIO|F F
L
k FLAGS :_J

®naru ctatyca CF, PF, AF, ZF, SF n OF oTpaxaloT ctaTyc BbINOHEHUSA
apngmeTnyeckmnx MHCTpyKuunm (takmx kak ADD, SUB, MUL, DIV).

s CF — ¢pnae nepeHoca (Carry Flag).

s PF — ¢onaz vemHocmu (Parity Flag).

n AF — bnaez escrnomozamernbHo2o nnepeHoca (Adjust Flag).
s ZF — pnae Hynsa (Zero Flag).

s SF — ¢bnaz 3Haka (Sign Flag).

s  OF — pnnae nepenonHeHus (Overflow Flag).

s DF — ¢pnae HanpasneHus (Direction Flag)

CuctemMHble pnarm un none IOPL BnnsaoT Ha npouecc NCNONHEHNS 3a4aun, U
NO3TOMY HE OOSTKHblI MUBMEHSATBLCA MPUKIagHOM NporpamMmMout.

26



" J——
Cuctema KkomaHp cemeuctBa npoueccopon |A-32

Pa3mep komanabl ot 1 oo 15 6anT:

KomaHabl ¢ pernctpamum
AL,AX,EAX nmetoT

0AHODAHTOBLIE KONWYeCTeo BaiT ;
biU
npe hUKCh: 0COOLIN (pOp
NOBTOPEHUA | J
il 1uan2 |0 uan1|0unm 1]0,1,2unm 4 0,12 unud
pasmepa aapeca
| KUA bat | Bait | cmewenue| HENOCPEA-
A Sl “lonepaum |modrm| st onlrﬁan,ne CTEEHHbIN
3aMeHbl CermeHTa H | ... dw onepaHA
GNOKMPOBKA W Hbl - a i
mod reg/KOﬂ r/m 55 index | base

76543210

d — HanpaBneHue: 1 — B pernctp, 0 — n3 perncrpa; <

w — 1 — onepaHabl - ABOMHbIE crioBa, 0 — 6anTshl; S

mod - 00 - Disp=0 — cmeuleHmne B komanae 0 6anT;
01 - Disp=1 — cmeuleHne B komaHae 1 6anT;
10 - Disp=2 — cmeLlleHne B komaHae 4 banta;

11 - onepaHabl-PeErncTpbI.

1 L1 L1
7 6543210

ib npucytcTByeT, €Cnu:

* ornepaHg HaxeAanTcs B

NamsaTu;
* none m = 100.
0

)
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" A
PerncrtpoBble KOMaHAbI

000
001
010
011
100
101
110
111

w=1

NMpumepobl:

1) mov EBX,ECX

EAX
ECX
EDX
EBX
ESP
EBP
EST
EDI

000
001
010
011
100
101
110
111

100010DW Mod Reg Reg

10001001

11

2)mov BX,CX

npedukc1 100010DW Mod Reg Reg
01100110 10001001

001 011

w=0

AL
CL
DL
BL
AH
CH
DH
BH

001 011

89

CB

16-Tn

66

89

CB

B pexxume use32 npedukc
66h onpepnenser

OHbIW onepaHg,
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" JEEE—
OnpeneneHne pasmepa onepaHaa

Pasmep onepaHga unn agpeca onpeaensieTcs Ha OCHOBE peXXuma padoThl,
buTta pasmepa onepaHga D geckpuntopa MCNOMb3yeMOro CermeHTa u
HanMunsa B UHCTPYKLMM NPedUKCOB:

Pexxnmbl paboTbil:

RM, V86, SMM PM

but pasmepa onepaHaa 0| O 0 0 1 1 1 1

I'IpechKc pa3mMmepa ofrl. (O66h) HET | HeT | eCTb | eCTb | HEeT | HeT | eCTb | eCTb

[Mpedukc pasmepa agp. (067h) | wer | ectb | Her | ectb | Het | ecTb | HeT | ectb
Pa3smep onepaHaa 16 | 16 | 32 | 32 | 32| 32 | 16 | 16

Pa3smep agpeca 16 | 32 | 16 | 32 | 32| 16 | 32 | 16
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"
CxemMbl agpecauumn namaTu 6e3 6aunta Sib

ITone Db deKkTHBHEII aapec BTOPOro onepaHaa
r/m mod = 00B mod = 01B mod = 10B

000B | EAX EAX+Disp8 EAX+Disp32
001B | ECX ECX+Disp8 ECX+Disp32
010B | EDX EDX+Disp8 EDX+Disp32
011B | EBX EBX+Disp8 EBX+Disp32
100B | Onpeneasiercs Sib | Onpenenasiercs Sib | Onpenesnsiercs Sib
101B | Disp32 SS:[EBP+Disp8] SS:[EBP-+Disp32]
110B | ESI ESI+Disp8 ESI+Disp32
111B | EDI EDI+Disp8 EDI+Disp32

1) mov ECX, [DS:EBX+6]

100010DW Mod Reg m  Cm.mn.6aiT 8B|4B| 06

10001011 01 001 011 00000110

2) mov CX, [DS:EBX+6] 66 8B|4B |06

npedumkc 100010DW Mod Reg m Cwm.mn.6ant

01100110 10001011 01 001 011 00000110

3) mov CX, [ES:EBX+6] 66 26 8B 4B |06

npedumkc1 npedounkc2 100010DW Mod Reg m CwmewleHne mn.6ant
01100110 00100110 10001011 01 001 011 00000110
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"
CxemMbl agpecauumn namaTtm ¢ bantom Sib

Ilone O PexTUBHEIA aapec BTOPOro OImepaHia

base mod = 00B mod =01B mod = 10B
000B | EAX+ss*index EAX+ss*index +Disp8 EAX+ss*index +Disp32
001B | ECX+ss*index ECX+ss*index +Disp8 ECX+ss*index +Disp32
010B | EDX+ss*index EDX+ss*index +Disp8 EDX+ss*index +Disp32
011B | EBX+ss*index EBX+ss*index +Disp8 EBX+ss*index +Disp32

100B | SS:[ESP+ ss*index] | SS:[ESP+ ss*index]+ Disp8 | SS:[ESP+ ss*index] +Disp32

101B | Disp32+ss*index SS:[EBP+ss*index +Disp8] | SS:[EBP+ss*index +Disp32]

110B | ESI+ss*index ESI+ss*index +Disp8 ESI+ss*index +Disp32

111B | EDI+ss*index EDI+ss*index +Disp8 EDI+ss*index +Disp32

S$S — MacLTao;
index — MHOEKCHbIN PEernucTp;
base — 6a3oBbIN perncTp

Ocobbin an: agpec onepaHaa
He 3aBUCUT OT cogepxkumoro EBP
(Nnpamas agpecaums)

Mpumep:

mov ECX, [EBX+EDI*4+6]
100010DW Mod Reg Mem SS Ind Base Cm.mn.6ant
10001011 01 001 100 10 111 011 00000110

8B | 4C BB |06
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"
MawunHHble kKoMmaHAabl ¢ peructpamu AL|AX|EAX

KomaHabl mov, oguH 13 onepaHgoB KOTOPbIX pa3MeLLieH B perncrpax
AL|AX|EAX, a BTOpoi 3afilaH CMeLleHeM B NaMATU, UMeKT 0cobbin hopmar.

OTO CBSA3aHO C TeM, YTO yKasaHHble KOMaHAbl yHacnegoBaHbl OT 6oree ctaporo
npotoTtuna — 16-tu paspsgHoro npoueccopa 8080. YkaszaHHbIE KOMaHObl He
cogepxar

banTta agpecaumn n UMEKT Kodbl onepauumn AO16 . A316, ABa nocrnegHux ourta
KOTOpPbIX Takxe paclundposbiBatoTed, kak D u W. Ipu atom D=1 cooTBeTcTBYET
«un3 peructpar», a D=0 — «B pernctp», W nmeet Te e 3Ha4yeHus, 4To 1 B npeablay-
Lwem crniydae. Cpasy 3a Kogom onepaunmm aTux KomaHg crnegyroT 4-x 6antoBble

(Cc ydeTOoM 32-x pa3psgHoON agpecaunmn) CMeLLEHUS.

Npumepobl:

1) mov AL,[A] ; npu agpece A cootetcTBytoem $403000
101000DW CwmelweHune 32 pa3psaa

10100000 00000000 00110000 01000000 00000000 fAolo00![30! 40|00

2) mov [B],AX ; npu agpece B cooteeTtcTBytowem $403004
npedukc1 101000DW CmewieHune 32 paspsapa
01100110 10100011 00000100 00110000 01000pLALRALAQAN

66 A3,04 /3040 |00




