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OBHHE-EBEAEHET-OMHAKPOPOHECCOPAX

OcCHOBHOMN 3rnemMeHTHoM ©aszon nosiBneHns u passutnsa IOBM
YETBEPTOro NOKOSIEHNA ABNATCSA boNbLUNE NHTErpanbHble CXEMbI.

bonbluas NHTErparbHas MUKpOCXema (BUC) - aTo
CBEPXMUHMATIOPHAas SNEKTPOHHas cxema (MUKpocxema),
odopMIfieHHaa Ha NonynpoBOAHMKOBOW MNfAacTUHKE MNOLWaabio
MeHee 1 cCM2, cogepxawad COTHU U TbICAYM 3IFIEMEHTOB
(TpaH3ucTOpOB, [AOMOOOB, PE3UCTOPOB, KOHAEHCATOPOB) W Bbl
nonHawLWwasn onpeaeneHHsble PyHKUMN.

Mwukponpoueccop - 3TO NpOorpaMmMHO-yNpaBnsieMoe 3MeKTPOHHOoe
unuppoBOoE  YCTPOMUCTBO, nMpeaHasHadeHHoe Aana  obpaboTku
NHpopmaunmn, npeacraBsneHHoOU B LMPPOBOM BUAE U NOCTPOEHHOE
Ha oaHoOW Unn Heckonbkmnx BUAC.

[Mpoueccop ocyLlecTBNSET BbINONHEHVWE Nporpamm, padoTatoLimx Ha
KOMMbIOTEPE, U yNpaensaeT padboTon BCEX YCTPOUCTB KOMIMbIOTEpPA.



OBHHE-EBEAEHET-OMHAKPOPOHECCOPAX

Ta YacTb npoueccopa, KoTopas BbINOMHAET KOMaHObl, Ha3biBaeTcd
apuPMeTUKO-NOrM4yecKkum YCTPOUCTBOM (AITY),
a Jpyraa ero 4acTtb, BbINofHAOWAA QYHKUMK  yripaBneHns
YyCTpOMCTBaMU, Ha3blBaeTCH YCTPOMUCTBOM ynpasrieHusa (YY).

B coctaBe npoueccopa HaxoOUTCA elle HECKONbKO YCTPOWCTB,
Ha3blBaeMbIX permcTpamm.

MwuKponpoueccopbl pasnmMyaroTcs psiAoM BaXKHbIX XapakTEPUCTUK:
makmosou Yacmomou obpabomku uHgopmayuu,
paspssiOHOCMbIO;
adpeCHbIM MpPocmpaHcmeo



OBHHE-EBEAEHET-OMHAKPOPOHECCOPAX

Takmoeasi yacmoma obpabomku uHgpopmayuu
TakToM Ha3bIBaOT BPEMS MeXxQy HadYanom nogaym aByx
nocnenoBaTenbHbIX UMMNYNbCOB 3MNEKTPUYECKOro TOKa,
CUHXPOHU3NPYIOLWMX paboTy pasnuyHbIX YCTPONUCTB KOMMbIOTEpPA.
CneumnanbHble UMNYNbCbI A8 OTCYETa BPEMEHM A BCEX YCTPONCTB
BblpabaTbIiBaeT TaKTOBbIN reHepaTop YaCTOTbl, PACrnONOXeHHbIN Ha
CUCTEMHOW Nnare.

Pas3psgHoOCTb npoueccopa
Pa3psigHOCTb npoueccopa - 3To 4ncno 6mutos, obpabarbiBaeMbIX
NpoLieccopoM ogHOBPeEMEHHO. poueccop MOXeT ObITb 8-, 16-, 32- 1
64-paspagHbIM.

AppecHoe npocTpaHCTBO (agpecaumsa namaTu)
ObbemM pusnyeckn agpecyemon M onepatMBHOM NaMATH
Ha3blBaeTCH ero agpecHbIM rnpoctpaHcTBoM. OH onpeaendercs
Pa3psa4HOCTLIO BHELLHEW WKWHbI agpeca. [1oaTomy paspagHoOCTb
npoueccopa 4acTo YTOYHSAIOT 3anucbliBagd, Hanpumep, 32/32, aTo
3HaunT MI1 nmeet 32X paspagHyo WKUHY AaHHbIX U 32X pa3psagHyto
LUMHY agpeca, T.e. 0OAHOBPEMEHHO obpabaTbiBaeTcsa 32 buta
nHdopmaumn, a o6bm agpecHoro npoctpaHcTea Ml coctaBnset

4 [banTa.



OW
Tunbl npoueccopos

8086 1978
80286 8-20 - 16 1982
80386 20-40 - 32 1985
80486 20-100 8-16 32 1989
Pentium 60-150 16 64 1993
Pentium Pro 100-200 16 64 1995
Pentium II 233-300 512 64 1997
Pentium III 450-500 512 64 1999




APXHUTERTYPA TTPOLHECCOPA INTEL 8086

Mukponipoueccop Intel 8086 npucnocobneH pana pabotel C
HEeCKONMbKUMW MpoLeccopamMmu B OOHOM CUCTEME, NPUYEM BO3MOXKHO
MCMOMb30BaAHME  KaKk  HEe3aBUCUMbIX  MPOLECCOpoB, Tak W
conpoLieccopos

BHewHne wnHbl agpeca n gaHHblXx B 8086 06beanHEHLI, N MO3TOMY
HanuM4yne Ha WwwuHe B AdaHHbIK MOMEHT BPEMEHU WHMOopMaUUU UK
agpeca onpegendercd NopsgkoBbiIM HOMEPOM TakTa BHYTPU LMKNA.
[1poueccop opmeHTNnpoBaH Ha napannenbHOe BbIMNOSIHEHNE KOMaHAb! U
BbIOOPKM criegytoLlen KomaHabl

Mukponpoueccop 18086 COCTOMT M3 TpeX OCHOBHbIX YacCTew:
YCTPOWCTBA COMPSXXEHUS LLUMHBLI, YyCTpouUCcTBa 06paboTKn U yCTPoOnCTBa
ynpasrieHns 1 CUHXPOHM3aLMn

YCTPOUCTBO COMPSXKEHUSI LLIWHBbI COCTOUT U3 LWWECTN 8-paspsaaHbiX
PEMMCTPOB o4epean KomaHpa, u4eTbipex 16-paspsigHblX PerncrtposB
agpeca kKomaHAabl, 16-pa3pagHoOro permcrtpa KomaHabl u - 16-
pa3pagHoro cymmaropa agpeca.
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[TPOITPAMMHAA MOAEAD ITPOLIECCOPA

[TlporpaMmmMmHaga Mofersb npoueccopa - 3To0 PyHKUMOHarNbHasa Moaenb,
ncnonb3lyemasi NporpaMMmMcToM Mpu paspadboTke nporpaMmm B Kogax
OBM unun Ha A3blke accembriepa. B Takon mopenn UrHopupyroTcs
MHOrme annapaTtHble 0cobeHHOCTM B paboTe npoueccopa.
npoueccope MMEETCA HECKOMbKO ObICTPbIX 3NEMEHTOB NaAMATH,
KOTOpblE€ Ha3blBalOTCA perncrtpamu. Kaxabll U3 pernctpoB UMeeT
YHUKanbHYyl0  npupoay W MnpenocTaBndeTr  onpeaeneHHble
BO3MOXXHOCTM, KOTOPbIE APYrMMU PErMcTpamMmn unu syenkamm namsaTtum
He noadepXXnBatoTCs..

PerncTtpbl pa3dunBatoTca Ha YeTbIpe KaTeropun: permcTpbl odLLero
Ha3Ha4yeHus, perncTp draros, ykasaTtenb KOMaHg N CErMEHTHbIE
perncTpbl. Bce pernctpbl 16-paspagHble.



[TPOFPANVMMHASA MOAEAL HPOHECCOPA8086

dopmart permncrpa naros:

15 14 13 |12 |11 10 9 |8 4 & 2 4 3 2 1 0

flags |** *% k% k% OF  DF |IF TF |SF |2ZF ** |ZF %% pF %% CF

OTOT 16-paspsaaHbIN PEMMCTP COOAEPXKUT BCHO HEOOXOAUMYHO MHJOpMa-
LMo O cocTossHUM npoueccopa 8086 n pesyrnbsratax BbIMOSIHEHUS
nocnegHen KomaHgbl.

butoBblie donaru:

OF - donar nepenonHeHus;

DF - donar HanpaBneHus;

IF - donar npepbiBaHUS;

TF - donar TpaccmnpoBku;

SF - donar 3Haka;

ZF - conar Hyns;

AF - dbnar gononHNTENLHOrO NEPEHOCa;
PF - donar yetHoCTY;

CF - donar nepeHoca;

** - OUT He NCNonb3yeTcs, COCTOSIHME He orpeaesieHo



[TPOFPANVMMHASA MOAEAL HPOHECCOPA8086

PerucTtpbl obuieroHazHa4YeHns

Bocemb pernctpos obuiero HazHadeHust npoueccopa 8086 (kaxabiu
pa3psagHOCTLI0 16 OUT) NCNONb3YTCA B onepaunsix 6onsLWMHCTBA
NHCTPYKLUIM B KQYECTBE UCTOYHMKA NN NMPUEMHMKA MPU
nepemMeLleHNN AaHHbIX U BbIYUCNEHUSIX, YKa3aTenem Ha S4enku
namsaTn U cyeTYnKoB. Kaxabin peructp obuiero HazHadyeHns1 MOXET
Mcnonb3oBaTbCs ANst XpaHEHUA16-6MTOBOro 3Ha4YEHUS, B
apndOMETUYECKMX N NOTNYECKUX Oornepaumax, MOXeT BbINOMHATLCS
OOMEH MeXay PerMcTpomMm U NamsTbio (3anmcb U3 pernctTpa B NnamaTb
N HaoboporT).

Pernctp AX Bcerga nUcrnosib3yetcd B onepaumax YMHOXEHUA UIn
OeneHus n aBndeTca Takke O4HUM U3 TeX PErmcTpoB, KOTOPbIN
MO>XHO MCMoSib30BaTh AN Hanbonee apdeKkTUBHBLIX onepaunm
(apmch)equeCKmx, NOrMYECKNX UM onepauunmn nepemMeLleHuns
OaHHbIX).

Pernctp BX MoXeT ncnonb3oBatbCA AN CCbINIKM HA A4YEUKY namaTu
(ykasatenb), T.e. 16-6uTOBOE 3HA4YeHNe, 3anncaHHoe B BX, moxeT
NCMOoSb30BaTLCS B KAYECTBE YacTu agpeca a4eukn namaTu, K
KOTOpOW npomnssogntcsa obpallieHue.



[TPOFPANVMMHASA MOAEAL HPOHECCOPA8086

Pernctp CX - ncnonb3yercsB kKa4eCTBe CHETYMKA NPU BbINOITHEHUU
LINKITOB.

PerncTtp DX - 3TO eQMHCTBEHHbLIN PErNCTP, KOTOPble MOXET
MCMNOSIb30BaTbLCS B KA4eCTBe yKasaTesnd agpeca BBo4a-BbiBO4A B
komaHgax IN n OUT.

Peructp Sl moxeT ncnonb3oBaTtbCs, Kak ykasaTtesib Ha a4euKy namsTu.
Pernctp DI ero MOXXHO MUCMOSib30BaTh B KAYeCTBE yKasaTtesnid a4enkum
namaTun. [1pmn ncnonb3oBaHUN €ro B CTPOKOBLIX KoMaHaax pernctp DI
HECKOIbKO oTnmn4yaeTtcs ot pernctpa Sl. B To Bpemsi kak Sl Bcerga
NCNONb3yeTCs B CTPOKOBbLIX KOMaHOaX, KaK ykasaTtesib Ha UCXOAOHYI0
AYenky namaTtu (MCTodHKK), DI BCcerga cnyXuT ykasatenem Ha
Lernesylo a4erky namaTtn (NpUeMHmK).

Pernctp SP Ha3biBaeTcs Takke ykasaTtenem creka. CTek - aTo obnactb
namMaTn, B KOTOPOMN MOXKHO
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[TPOFPANVMMHASA MOAEAL HPOHECCOPA8086

CermeHTHble pernctpbl. OCHOBHOW NPEeAnoChLIIKON CerMeHTaunu
aBnseTca crneayrouwlee: npoueccop 8086 mMoxeT agpecoBaTtbCA K 1
mMerabanty namaTtu. [na agpecaumm KO BCEM SiMEMKaM agpecHOoro
npoctpaHctBa B 1 Merabamt Heobxogumbl 20-paspsigHble
cermeHTHble peructpbl. OgHako npoueccop 8086 ncnonb3yeT ToNbKO
16-pa3psgHble ykasaTenu Ha gadenku namatu. [lpoueccop 8086
ncnonb3yet [AOBYXCTyneHyaTty cxemy agpecaunn. Kaxabin 16-
pa3paaHbIA yKasaTenb namsTm UnuM CMeLlleHne KOMOMHUpyeTcsa C
cooepXumbiM  16-pas3pssigHOrO  CEerMeHTHOro  perucrpa  angd
dopmupoBaHus 20-pa3paaHoro agpeca namsaTu



[TPOFPANVMMHASA MOAEAL HPOHECCOPA8086

AHanorn4yHo permctpam obuiero HazHa4YeHUs Kaxkablh CErMeHTHbIN
PErNCTP UrpaeT CBO, KOHKPETHYIO posib. Pernctp CS ykasbiBaeT Ha
Kod nporpammbl, DS ykasbiBaeT Ha JaHHble, SS - Ha CTeK.
CermMeHTHbIN perncTtp ES - 3To AONONHUTENBbHbLIN CErMEHT, KOTOPbIN
MOXET MCMNOMb30BaTbCs TakK, Kak 3T0 He0H6Xxoanmo.

19 (114 A3 12 111 (10 (|2 {8 {7 |6. lI9: 4. |3 |2 1 0
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[TPOFPANVMMHASA MOAEAL HPOHECCOPA8086

Yka3atenb komaHpg, (pernctp IP) Bcerga cogepXxnt cMelleHne B
NamsTun, N0 KOTOPOMY XpPaHUTCA crieaytoLlas BbiNofHsgeMas
kKomaHaa. Korga BbinonHsAeTca ogHa KomaHaa, ykasarterb KoMaHa
nepemeLlaeTcs Takmm obpasom, YToObl YKasbiBaTb Ha agpec
namsaT, No KOTOpOMY XpaHuTcs cnefytollas komaHaa. ObbIYHO
cregyroulen BbIMOSTHAEMOW KOMaHOoM SBNSETCA KoMaHaa, XxpaHnmagd
no criegyouwemMy agpecy naMmaTu, HoO HeKOTopble
KOMaHAObl, Takne, Kak BbI30Bbl UMW nepexoabl, MoryT NpuBecTn K
TOMY, YTO B yKasaTenb KoMaH4 OyaeT 3arpy>KeHO HOBOE 3HaYEHME.

15 (14 (13 (12 |11 (10 9 |8 (7 |6 |5 |4 |3 |2 1 |0



OOPMAT KOMAHA MIT 8086

dopmaToM KOMaHAblI HA3bIBAETCA pacnpeaerieHme paspsgoB Koga
KOMaHAbl Ha rpynrbl. YXNCo Takux rpynn u nx HasHayeHne 3aBuUCUT
OT Tuna Mmukponpoueccopa. lNpn ntobom popmaTte KOMaHbI
obdA3aTenbLHO HanMuue rpynnbl paspsgos, HasbiBaeMou
ornepaumoHHON 4YacTblo KoMaHabl U kogom onepauunmn (KOTIT).

A3bIK NnporpaMmmMmmnpoBaHnst Hanbonee NOMHO YYNTbIBAKOLLUMN
ocobeHHOCTM "pogHoro" Mmnkponpoueccopa 1 cogepkaLlum
MHEMOHNYeckne 0b603HaYEHNS MaLLMHHbBIX KOMaH, Ha3blBaeTCsl
Accembriepom.

TekcT nporpaMmmbl Ha AccemMbnepe cooepXXuT:
a) KoMaHabl U UHCTPYKLUK,

0) AMpeKTnBLI NN NceBaoonepaTopsl,

B) ornepaTopsl,

) npegonpeneneHHble UMeHa



O OPMATKOMAHAMH8086

Lencteust 00ycrosrneHHble onepaunsiMm nepedncrneHHsIMu B nn.o,
B,l BbIMOSTHAKOTCA Ha aTane TpaHcnsaumn, T.e. ABNSTCA KOMaHO4aMu
Accembrnepy. Onepaunun, HasblIBaeMble KOMaHgaMWn U
NHCTPYKLUMAMN BbIMOMHAOTCA BO BPEMS BbIMOMHEHUSI NPOrpaMmsl,
T.€. ABMAKTCA KOMaH4aMU MUKPOMNpOLECCOopY.

NHCTpYKUMA 3annCbiBAaeTCA Ha OTAENbHOW CTPOKE U BKOYAET A0
YyeTbIpex nornen, HeobsidaternbHble U3 KOTOPbIX BblaeneHsl [ |

[MeTKa: | MHEMOHHKA KOMAaH/Ibl [onepan(bl)] [ ;KOMMEHTapHii |

MeTka unm cumBonuyecknn agpec cogepxmnt go 31 cumeorna m3
6ykB undp 1 3HakoB ? @ . _ $. Mpruem undpa He AormKHa CTOATbL
NepBoOW, a TOYKa, eCriv eCTb AOIDKHA ObiTb NEepBON.

MHeMoHMKa — cokpalleHHoe 0b6o3HadeHne koga onepaunm (KOIT)
KOMaHAabl, Hanpumep MHeMoHuka ADD obo3Ha4vaeT CnoxxeHume
(addition).

OnepaHgamm MoryT 6bITb SBHO UMM HEABHO 3aJaBaeMble
OBOWYHbIE HAabopbl, Ha4 KOTOPbIMU MPOU3BOAATCA onepaumn



D opmMat MAILIHHO KOMaHIbI

OnHobaATOBEIE
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CHETEMHBHA-OTAAAYHK DEBUG
[Mporpamma DEBUG (oTnaguuvk) oaet cpeactBo oOHapyXeHus
OLIMBOK npu paboTe ¢ nporpaMmmon, TPaHCIMPOBAHHON B MaLLUHHbIN
a3bIK. [Nporpamma DEBUG obecneunBaeT BO3MOXXHOCTb NOLLIAroBo
BbIMOSTHATbL NpOrpaMmmy 1 crieguTb 3a TEM, YTO NPU 3TOM NPOUCXOOMUT.
Mporpamma DEBUG - 310 eule ogHo nporpaMmmMHoe cpeacTBo,
nocTtaensemMoe kak yactb DOS. Bbl 3arpyxaete ee TaK Xe, Kak U
nobyto apyryto nporpammy, n paboTtaete B ananore, UCrosib3ys
knaesuaTypy n akpaH. Korga nporpamma DEBUG oxupgaet kaknx-nmbo
OENCTBUN CO CTOPOHbLI NOSib30BaTens, TO CBOW 3anpoc OHa

obo3HayaeT cumBosiom "-".
KomaHab!l nporpammbl Debug:
A (assemble) - [agpec]
C (compare) — gnanasoH agpec
D (dump) — agnanasoH. BeiBOg cooepXMMOro onepaTMBHOW NaMsTH.

E (enter) — agpec gaHHble. BBoa OaHHbIX B NaMATb, Ha4YMHast €
yKasaHHOro agpeca.

F (fill) — gnanasoH cnncok. 3anonHeHne cneunarnbHbIX 0bnacten
namsaTn.



CHETEMHBHTOTAAAYHNK DEBUG
G (go) — [Fagpec][agpeca]. 3anyck BbINOMHAEMbIX MPOrpamMm.

H (hex) — 3Ha4yeHne1 3HavyeHne?2

| (input) — nopt. YTeHne n BbIBOA Ha gucnnen 16 nHp-umn n3
yKasaHHOro nopra.

L (load) — [agpec] [anck][nepBbin cekTop][4ncno]

M (move) — ananasoH agpec. KonnpoBaHue ykazaHHOro 6noka namstum
B Apyron 6riok namsTu.

N (name) — guck:\mapwpyT\ums. 3agaHne MMeHN BbIMONTHAEMOrO
doavna.

O (output) — nopt 6anT. 3anuce 6anTa B yKazaHHbIN BbIXOQHOM MOPT

P (proceed) — agpec Homep. OpraHn3aumns BbINOMHEHUA LNKMNOB,
NOBTOPSAOLLMXCA KOMaHA U T.4

Q (quit) —BbIxoa

R (registers) — nms perncrpa. BoiBog Ha ancnien cogepXxmumoro
perncrpa.



CHETEMHBHA-OTAAAYHK DEBUG
S (string) — ananasoH gaHHble. OpraHu3auusa noncka ogHoro nnu

HEeCKOInbkKo 0anTOB.

T (trace) — agpec Homep. BbINOMHEHWE NMporpamMmbl B peXume
TPacCUpOBKM.

U (unassemble) — ananasoH [lnsaccembnmupoBaHmne MallNHHbIX KOOOB.

W (write) — agpec. 3anncbk dpanna nnu ykasaHHOro YmMcna cekTopoB M3
namsiTu.

XA [4ncno cTtpanuu] — BblgeneHne namat EMS
XD [peckpunTtop] — ocBoboxaeHne namatn EMS

XM [LcTpaHnua] [PcTpaHuual[geckTpmntop] — conoctaBneHme cTpaHul
EMS

XS — BbIBog cocTtasgHua namatm EMS



