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MeToaunyeckme ykaszaHusa ans ody4varowmxca Nno 0CBOEHUIO ANCLUNIINHbI

MpucTtynas K n3y4eHunto ydebHom gUCcumnnnmHbl, npexae Bcero obyyatrowmecs goMmKHbI
O3HaKOMUTbCA C y4ebHOW nporpaMMon AUCUUNIUHBI. JMEKTPOHHbIM BapuaHT paboyen
nporpaMmmbl pa3MeLLEH Ha canTe B BIY.

Obyuatowmecs AOMKHbI UMETb YeTKOoe npeacTaBneHme o:

— nepeyHe M cogepXaHun KoMneTeHUUn, Ha JOopMMpOBaHWE KOTOPbIX HanpasneHa

ANCUNNINHA,

— OCHOBHbIX Lensx u 3agadax gucuUunnsivHbl;
— nnaHupyemblx pesyrbTaTax, nNpeacTaBfieHHbIX B BUAE 3HAHWW, YMEHUA U HaBbIKOB,

KOTOpble JOMKHbI BbITb CHOPMNPOBAHBI B MPOLIECCE U3YYEHUS AUCLMMIINHDI;

— KONMYECTBE 4acoB, NPeAyCMOTPEHHbIX Y4EOHbIM MfaHOM Ha M3yvyeHue AUCLMMINHDI,
doopMy NPOMEXYTOYHOM aTTecTaumu;

— KONu4ecTBe YacoB, OTBEAEHHbIX HA KOHTAKTHYO 1 CAMOCTOSITENbHYHO paboTy;

— dopmMax KOHTaKTHOM N CaMOCTOATENbHOM paboThl;

— CTPYKTYpe AUCUMNINHBI, OCHOBHbIX pa3genax u Temax;

— CUCTeMe OLEeHMBaHMS BalnX y4eOHbIX AOCTMXKEHUN;

— y4yebHO-meTOAMYECKOM U MH(POPMALMOHHOM obecnedYeHnn JUCUUNITHDI.

3HaHMe OCHOBHbIX MOSIOXKEHUN, OTPaXEHHbIX B paboyen nporpamme AUCUMNINHBI,
NOMOXeT 00y4alLMMCA OPUEHTMPOBATLCH B U3y4aeMOM Kypce, OCO3HaBaTb MECTO U POfib
n3yyaeMom AUCUMNNKUHBI, CTPOUTb CBOKO paboTy B COOTBETCTBUM C TpeboBaHUAMM,
3anoXXeHHbIMW B NporpamMmme.

OcCHOBHbIMM bOpMaMu KOHTaKTHOM paboTbl MO AUCUMMMNHE ABNAKOTCSA NEeKunn wn
nabopaTtopHble paboTbl, NoceLLeHne KOTOpPbIX 0b6s3aTenbHO ANa BCeX CTYAEHTOB.

B xoae nekuMoHHbIX 3aHATUIN cnefyeT He TONMbKO chnywaTb M3naraemblii Matepman u
KpaTKO €ero KOHCMEeKTMpOBaTb, HO O4YeHb BaXHO Yy4yacTBOBaTb B aHanuse npuMepos,
npegnaraemMbix npenogaBaTenemM, B PacCMOTPEHMM U pPeELLUEHMN NPOOMNEMHbIX BOMPOCOB,
BbIHOCUMbIX Ha obcyxaeHne. HeobxoammMo KpUTUYECKM OCMbICAMBATL Mpeasiaraemblii
mMaTtepuan, 3agaBaTb BOMPOCHbI KakK YTOYHSIOLWIEr0 Xapaktepa, MoMoralwme YsaCHUTb
OTAENbHbIE M3NnaraemMble MOSIOXKEHUH, Tak M BONPOCHI NPOLYKTUBHOIO TuUNa, HamnpaBfieHHbIe
Ha paclumpeHune u yrnybneHme ceegeHunin no n3y4aemon TeMe, Ha BbISIBIEHWE HEQOCTATOYHO
OCBELLIEHHbIX BONPOCOB, Cfabbix MECT B apryMeHTaumm v T.0.

B xope BbiNnOnHeHusi nabopaTopHbiX paboT CTYAEHT BbIMOMHAET  3agaHus,
cogepxawimecs B MeToAUYECKOM Mocobun OUCUUNIIMHbI B COOTBETCTBUMM C UMEKLUMUCS
ykaszaHuamu. [lanee CTyqeHT CaMOCTOATENbHO BbINOMHAET MHANBUOYANbHOE 3a4aHue.

ObgaszaTenbHO crnegyeT MNO3HAKOMUTBCA C KPUTEPUSMU OLEHMBAHUS Kaxaon (hopMmbl
KOHTPOSSi — 3TO NOMOXET u3bexatb He4OUETOB, CHMXKAOLLMX OLIEHKY 3a paboTy.

Mpy noaroToBke K MPOMEXYTOYHOM aTTecTaumMm HeobxogMmMo NOBTOPUTbL NPONLEHHbIN
mMaTepuan B COOTBETCTBUM C Y4eOHOM nporpammoun, MpPUMEpPHbIM MEPEYHEM BOMPOCOB,
BbIHOCSALLUMXCA Ha 3a4veT. PekoMmeHOyeTcsi MCMonb30BaTbh KOHCMNEKTbl JIEKLUMA U UCTOYHUKM,
nepeynucrnieHHble B CNMcKe nuTepaTypbl B paboyen nporpamme OUCUMMAMHBI, a Takke
pecypcbl ANEKTPOHHO-6MBNMoTEYHbIX cucteM. Heobxoanmo obpatnte ocoboe BHUMaHWE Ha
TeMbl Y4EOHbIX 3aHATMIA, NPOMNYLLEHHbIX NO pasHbIM NpuynHam. MNMpu HEOBXOANMMOCTM MOXHO
obpaTnTbCAa 3a KOHCYNbTaunen n MeToanyeckom NoOMOLLbIO K NpenogaBaTento.

MeToauyeckue MaTepuanbl onA 06yqarou.w|xc;| Mo OCBOEHUIO TeOpeTU4eCKux
BONpoCcoB ANCLUUNMJINHDbI

No Tema nekumm PaccmatpurBaemMbie BONpoChI
CosgaHue u aonoumnsa | TexHudeckne Npeanochinku U NnpakTuyeckne notTpebHoCTn co3aaHns
1 | 3BM OBM. 3Bontouna 3BM. OcHoBHble Knaccbl coBpeMeHHbIX OBM.
[MopTaTMBHbIE KOMMNBLIOTEPDI.
2 lNporpammHoe ABTOMaTU3aLMA BblHMMCIUTENBHOMO npoLecca. lNporpammmpoBaHue
yrnpasneHue Ha a3blke accembnep.
OcHoBHble 6nokn 3BM, | Mukponpoueccopbl. 3anomuHatowwme yctporctea NK. CuctemHble




WX Ha3Ha4eHue u nnatbl u YnnceT. MHTepdericHasa cuctema lMK.
dyHKUMOHanNbHbIE
XapaKTepUCTUKN

4 BHewHne ycTponctea BHellHMe 3anomMuHalowwmne ycTponcTea. YCTponucTea BBoAa.
MNK YCTponCTBa BbIBOAA.

MeTtoaunyeckue mMaTepuanbl ognAa 06yt|arou.w|xc;| no NnoaAroToBKe K
|1paKTquCKMM/ﬂaGOpaTOprIM 3aHATUAM

Ne Tema 3aHaTuUSA PaccmatpurBaeMble BONpoChI
1 Cosganue u apontouus | Komanga MOV n apudmeTtnyeckme komaHabl. KomaHabl Normyeckmx
3BM onepauumn, CoBUros, BblaeneHne GUToBbIX MNOMEN.
lNporpammHoe BeTtBnenus. KomaHabl nepegaym ynpasnenusi. Komanga LOOP.
ynpasneHue O6paboTka aaHHbIX B LMkne 6e3 BeTBneHnn. ObpaboTka gaHHbIX B
2 LMKne ¢ ncnonb3oBaHMeM BeTBneHun. PaboTa ¢ BugeonamsaTbo
(BMpTyanbHbI gnennen). PasHble 3agayn. 3agayum Ha BCTPOEHHOM
accembnepe cuctembl Turbo Pascal.

TemaTuka pedpepatoB/aoknagos/acce, MeTognMyeckue peKkoMmeHgauum no BbINOSTHEHUIO
KOHTPONbHbIX U KYPCOBbIX paboT, UHble MaTepuansbl
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MpuMepHbIN NepeyYeHb BONPOCOB K 3a4eTy C OLIEHKOW NO AUCLUMNIINHE
«ApXUTeKTypa KOMMbOTEPa»

NcTopusa passutna BolumcnntTenbHom TexHuku. MNokoneHna 9BM. Knaccndukauna SBM.
Apxutektypa OBM. MpuHumnsl hpoH-HenmaHa.

MepcoHanbHbIM koMmnbloTep. KomnoHeHTol MK, MarmnctpanbHO-MOAYbHBIN NPUHLMI.
PyHKUMOHaNbHasa CTPYKTypa MUKponpoLieccopa. YCTPOUCTBO ynpaBreHusi, apumeTmKo-
norn4yeckoe yCTpoMCTBO, MHTEpdENCHas YaCcTb MUKponpoLeccopa.

Mwukponpoueccop. XapakTepucTuku, yHKLMN U BUAbI NPOLIECCOPOB.
MukponpoueccopHas namsatb. Peructpbl (6asoBbii Habop x86). Obwasa cTpykTypHas
cxema MuKponpoueccopa.

Pexnmbl paboTbl npoueccopa. Agpecaumsi naMmaTu.

dunsnyeckne KOMMNOHEHTbI MUKponpoLleccopa. KoHsenepusauuns. Agpecauns B pearnbHOM
N 3aLULLEHHOM peXMME.

Kaw-namatb. KawmposaHue.

. MaTepuHckas nnata. Ee komnoHeHTbl. Yuncet. basoBas cuctema Beoga/seisoga (BIOS).

Ee ocHoBHbIe (hyHKUMKN. KOHGUIyprpoBaHME KOMMNbIOTEpPA.

BHyTpeHHNE wWHTepdencbl (cuctemMHas LIKUHA, AGP, poctyn k namatu, LuHa
HyperTransport, ata(ide), SATA, SCSI).

BHewHne nHTepdencsl.

MamaTtb komnbloTepa. Buabl namaTu.

YCTPONCTBO M NPUHLUUN paboTbl XXECTKOro guMcKa.

YcTtponctea BBoAa nHpopmaunn. Knaesmatypa v MblLlb.

YcTpouncTtea BbiBOAA MHpopMaLmu.

OnTu4yeckne npmeoabl.

[pachunyeckne TexHonormu.

TexHonorun TpexmepHon rpadmkn (LOD, mip mapping, KOMNO3UTHbIE TEKCTYpbI,
TpeEXMeEpPHbIE TEKCTYpPbl, METOAbLI (OUNbTPaALINN TEKCTYP).

CoBpeMeHHbIe TeHOEHUUN Pa3BUTUS apXMTEKTypbl IBM.

MaructpanbHO-MO4YNbHBbIA NPUHLMNA. TTPUHUMN OTKPLITON apxXuTekTypbl. CTPyKTypHas
cxema nepcoHanbHon IBM.

Pexnmbl paboTbl KomnbioTepoB. OAHONporpaMMmHbIN  pexuMm. MHoronporpaMmHbIN
PEXNM.

Cuctema npepbiBaHui nporpamm B K. MNonb3oBatenbckne, CUCTEMHbIE U CNPaBOYHbIE
npepbIBaHNUS.




24. Asblk  accembnepa. OCHOBHble KOMMOHEHTblI 4A3blka accembnep. AndasuT,
NOEHTUAMKATOPbI, KOHCTaHTbI, KOMaHAbI.

25. ApudpmeTtnyeckne komangbl. OCOOGEHHOCTM BbLIMNOMHEHUS KOMaHA CrOXEeHUst W
BbluMTaHusa. YMHoXeHne n genexdue. Komanabsl INC, DEC.

26. KomaHnga cpaBHeHus. KomaHnabl 6e3ycrnoBHOro un ycnoBHoro nepexoga. Limknbi.

MpumMepHbIN NepeyYyeHb TEM KYpPCOBbLIX paboT No AucumnsinHe
«ApXUTEKTypa KoOMnbioTepa»
BE3CM.
MpuHTEpSI.
[Mnottepsl.
Knasunatypebl.
Mbiwn.
[HKONCTUKN N TPeKBorbl.
CkaHepbl.
3BYKOBbIE KapThbl.
CeTeBble KapThbl.
10. OnemeHTHasa 6a3a NnepBbIX NOKONEHNN KOMMbLIOTEPOB.
11. TexHonornyeckne npoueccobl NPon3BoaCcTBa coBpeMeHHbIX CBUC.
12. MoHUTOpBI.
13. MNpoeKkTopsbl.
14. Mpoueccopbl AMD.
15. CynepkoMnbOTEPHI.
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NMpumepHbIN NepeYeHb TeM AOKNaAAOB NO AUCLUNIINHE
«ApXUTeKTypa KoMnbioTepa»
OTkpbiTas apxutektypa 3BM.
OcCHOBHbIEe pasnmMyus onepaumoHHbIX CUCTEM.
Kaw-namsaTb: BUAbl, NpUHLMN paboTbl.
AnnapaTtHasa nnatdgopma MaknHTOLL
Buaoeoapantep EGA, VGA, SVGA.
Buabl TBEpAOTENBHBIX HAKONUTENEN.
CpaBHuUTENbHAsA XxapaKkTepuCcTKa CepBEPOB.
Cepsepa dupmbl Apple.
Cepsepa cupmbl HP.
10. HecTtaHgapTHble yCcTponcTBa BBOAA MHGOPMaL K.
11. KoMMmyHuKaTOopblI.
12. CoBpeMeHHble HOYTOYKN.
13. MNMpodeccunoHarnbHble rpadouyeckme nnaHweThbl.
14. NMepcnekTusbl pasBUTUA MyNbTUMEANNHBIX TEXHOSOMMN.
15. JomalwHnn cepsep.
16. AHanus hannosbIX CUCTEM.
17. TexHonorus 3anucu, YTEHUS U XpaHEHUA MHPOPMaLIMN Ha XXeCTKOM ANCKE.
18. MNMnaHweTHbIe OBM.
19. TepmuHanbHble y4ebHble Knacchbl.
20. CeTBble xpaHunumLia gaHHbIX.

©CONOGO WM =

MeToaunyeckne matepmanbl Ans BbINOSIHEHNUA NabopaTOpPHbIX PpaboT No AUCLMNIIMHE
«ApXUTEKTypa KOMnbIoTepa»
MNMpeacTtaBneHue AaHHbIX B KOMMNbIOTEPaXx
Ana Toro 4ytobbl OCBOMTL MpOrpaMMupoBaHMe Ha accembnepe, Hem3bexHO npuxoauTcs
3HAaKOMUTBCA C ABOMYHBIMX W LUECTHaAUATEPUYHbIMU Yucnamu. B HekoTopbIX crnydasx B



TEKCTe nporpamMmmbl MOXHO O6OI7ITI/ICb n O6b|‘-IHbIMVI OeCATUYHbIMA 4YUCiamMun, HO 6e3
NOHNMMAHUNA TOro, Kak Ha CaMOM pAelie XpaHATCA OaHHble B NaMATU KOMMNbKOTEPA, OYeHb
TPyOHO MUCNOJTIb30BAaTb JIOrM4YeCcKkmne n 6VITOBbIe onepaunn n MHOroe gpyroe.

HBOVI‘-IHail cunctemMma cymcneHuA

npaKTVI‘-IeCKVI BCE cyulectByrLine cenyac KOMMNbKOTEPHbIE CUCTEMDbI, BKIlHOYan Intel,
MCnonb3yroT AOJ1d BCeX BbIYUCIEHUN OBONYHYHO CUCTEMY CHUCIIEHUA. B ux ANEKTpU4HeCKmnx
uendax HanpaxeHune MoxeT NpuHuMaTb ABa 3HaYeHud, U 3T 3Ha4YeHud Has3Balln HYyINeEM U
eanHuuen. [IBonyHasa cmctema CUHUCNEHUS KaK pas N UCMOoNb3yeT TOSIbKO 3TN ABe undpsbl, a
BMECTO CTeneHeun AOECATU, Kak B O6bl‘-IHOIZ Ll,GCFITI/I‘-IHOVI cucreme, 34ecCb NCNonb3yroT CTEMNEHN
JBOWNKMN.

L-|TO6I:I nepesectn OBONYHOE HYUCIIO B AOeCATUHHOE, HaOO CIIOXUTb ,El,BOI7IKVI B CTeneH4x,
COOTBETCTBYHOLLNX NO3NLMAM, rae B ABOUYHOM CTOAT eAnHULbI. Hanpumep:

10010110b =1*27 + 0*2° + 0*2° + 1*2* + 0*23 + 1*22 + 1*21 + 0*2° = 128+16+4+2 = 150
UToObI nepeBecTtn gecATn4Hoe 4Ynmcrno B ABONYHOE, MOXHO, Hanpummep, NnpocTto AENNTb ero Ha
2, 3anucoieaga 0 Ka>K,El,bII7I pa3, Korga 4nmcno gesnnTcAa Ha aea, n 1, Korga He geJyinTcA.

OcTatok | Pa3psag
150/2 =75 0 0
75/2 =37 1 1
37/2=18 1 2
18/2=9 0 3
9/2=4 1 4
4/2 =2 0 5
2/12=1 0 6
1/2=0 1 7
Pesynbtat: 10010110b

UTo6bl OTNMYaTh ABOMYHLIE YUCNa OT OECATUYHbIX, B acceMbrepHbIX nporpaMmmax B KOHLE
KaXkgoro ABOMYHOrO Yncna craesaT bykBy «b» (4BOMYHbIE YMCna B MOAENN HE peann3oBaHbl
N B KOOE He pacnos3HatoTcs).

Butbl, 6anTbI 1 cnoBa

MuHuMmanbHas eguHuua nHdopMauum HasbliBaeTca OMTOM. BUT MOXeT npuHMMaTb TONbKO
ABa 3HavyeHna — obbivHO O 1 1. Ha camom gene 3Ty 3Ha4yeHus1 COBEPLLUEHHO HeObsI3aTeNbHbI
— OOUH BUT MOXEeT MpPUMHMMAaTb 3HA4YeHUs «da» M «HEeT», MnokasbiBaTb MPUCYTCTBME U
OTCYTCTBME XKECTKOro ANUCKAa, U T.M. — Ba)XHO NNLLb TO, YTO BUT MMEET TONbKO ABa 3HAYEHUS.
Ho ganeko He BCe BENUYUHbLI MPUHMMAIKOT TOSbKO ABa 3HAYEHUSs], a 3HAYUT, ANA UX ONUcaHus
Henb3s 060MTUCL OQHUM BUTOM.

EovHmua wmHdopmaumm pasmepoMm BoceMb OUT HasbiBaetcsa 6anmtom. bant — aTo
MUWHMMAanbHbLIN O6BLEM AaHHbIX, KOTOPbIA pearibHO MOXET WCMNOoSb3oBaTb KOMMbIOTEPHAsA
nporpamma. [axe 4TOObl M3MEHUTbL 3Ha4yeHWe ogHoro 6uta B nNamATW, HaQO cHadana
cumTaTtb banT, cogepxawun ero. butel B 6anTte HymepyoT cnpaBa Haneeo, OT HyNs 4O CeEMU,
HyneBon BUT YacTo Ha3bIBaOT MaAaLWmMM BMTOM, a ceabMON — CTapLUNM.

Tak kak Bcero B 6aiiTe BoceMb 61T, GaiiT MOXeT npuHUMaTh Ao 28 = 256 pasHbIX 3HAYEHUI.
BanT ncnonb3syoT gns npeacrasneHna uenbix Yncen ot 0 go 255, yenbix ymcen co 3HaKoM
oT -128 po +127, Habopa cumeonoB ASCIl nnn nepemeHHbiX, NpMHMMaWmMx meHee 256
3Ha4YeHUn, HanpumMmep Ans npeacrtaBneHnsa aecaTuyHbIX Ymcen ot 0 go 99.

Cnegyrowmin no pasmepy 6a30BbIl TUN AaHHbIX — croBo. Paamep opgHoro crnoesa B
npoueccopax Intel — gBa 6anra.

Butbl ¢ 0 no 7 coctaensaT mnagwun 6ant cnoea, a 6utel ¢ 8 no 15 — crapwwun. B cnose
cogepxutca 16 6uT, a 3Ha4YNT, OHO MOXET NMpUHUMaTb A0 2'% = 65536 pPa3sHbIX 3HAYEHUN.
CnoBa ncnonb3ylT Ans npeacraBneHvs uenblx yucen 6e3 3Haka co 3HaveHusamum 0 —
65535, uernbIx Yncen co 3HaKoM CO 3Ha4YeHUAMK oT -32768 oo +32767, agpecoB CErMEHTOB U



cMmelwleHnn npu 16-6utHon apgpecaumn. [Ba cnoBa noapsg o6pasyloT LBOWMHOE CrOBO,
coctosiee u3 32 Out. Bantbl M crnoBa — OCHOBHblE TUMbl AaHHbIX, C KOTOPbIMMU
npoussoauTca paborta.

BAXKHQO! B komnbloTepax, MCNoMb3yloLmMxX npoueccopsbl Intel, Bce gaHHble XpaHATCS Tak, YTo
Mnagwun 6anT HaxoaMTCca No Mragwemy agpecy, Tak YTo CrioBa 3anucbiBatoTCs
3a40M Hanepen, To eCTb CHavana (No MnagLwemy agpecy) 3anucbiBatoT NocnegHum
(Mnagwwun) 6ant, a noToM (N0 CTapLwemy agpecy) 3anucbiBaloT NepBblv (CTapLUMiA)
6ant. Ecnn n3 nporpammbl Bcerga obpaluaTtbCa K CNoBy Kak K CroBy, 3TO He
OoKasblBaeT HUKAKOro BNUSHUSA. Ho ecnu Bbl XOTUTE NpoYnTaTh NepBbii (CTapLUnin)
©anT 13 cnosa B NnamMATn, NPUAETCA YBENUYMTL aapec Ha 1.

LLlecTHaguaTepmMyHasi cuctemMa CHYUCNEHUA

maBHOe HeynoOCTBO ABOMYHOM CUCTEMbI CHUCNEHUA — 3TO pa3Mepbl YMcersn, ¢ KOTOpbiMU
npuxogutca obpawatbcsd. Ha npakTtuke ¢ OBOMYHBIMU 4YucnamMu paboTaroT, TOMbKO ecnwu
HeobxoQMMO cneauTb 3a 3HaAYeHUsSMW OTAEnNbHbIX OUT, a Koraa pasMepbl NepeMeHHbIX
npeBbIWaT XoTa Obl 4eTbipe OMTa, UCMonb3yeTcs LWecTHaguaTepudHas cuctema. JTta
cuctema xopolla TeM, YTO OHa ropasgo bonee KOMMNakTHa, KOMMAKTHEE OECATUYHON, N TeM,
4YyTO nNepeBoS B [OBOWYHYHD CUCTEMY U OOpaTHO MNPOUCXOAMT O4YeHb nerko. B
LecTHaauaTepuyHon cucteme mcnosnbayetca 16 «uudgp»: 0,1,2,3,4,5,6,7,8,9,A,B,C,D,.E,F; n
HOMep No3numMn LUUMpbl B YMCe COOTBETCTBYET CTEMNEHU, B KOTOPYO Hado BO3BECTM YUCIIO
16, Tak 4To:

96h=9*16"+6*16° = 150

lMepeBog B ABOWMYHYHO CUCTEMY M ODOpaTHO OCYLIECTBASIETCA KpanWHe MNpOCTO — BMECTO
KaXXOoW LecTHaguaTepuyHon umdpbl NOACTaBNAKT COOTBETCTBYHOLLEE YeTblpexaHayHoe
ABONYHOE YUCIIO:

9h = 1001b, 6h = 0110b, 96h = 10010110b

B accembnepHbIx nporpammax npu 3anucu yucen, HavymHawowmxcsa ¢ A,B,C,D,E,F, B Havyane
npunuceiBaeTcs umgpa 0, 4Tobbl HeNb3sA BbINO CNyTaTb TaKOe YUCIIO C UMEHEM METKU Unn
Apyrum  mnaeHTudukatopom. [locne wecTHaguaTepuydHbiXx 4Yucen crtaButcsa OykBa «hy.
Hanpumep, yncno 0Ah (aecatmyHoe 10) 6e3 npenlecTBYOLWEro HYNsA BbIMMAAUT TOYHO Tak
Xe, Kak nms permuctpa AH.

DecatuyHoe | [iIBon4yHoe | LLlecTHaguaTupuyiHoe
0 0000b 00h
1 0001b 01h
2 0010b 02h
3 0011b 03h
4 0100b 04h
5 0101b 05h
6 0110b 06h
7 0111b 07h
8 1000b 08h
9 1001b 09h
10 1010b OAh
11 1011b 0Bh
12 1100b 0Ch
13 1101b 0Dh
14 1110b OEh
15 1111b OFh




16 10000b 10h

Yucna co 3Hakom
Jlerko ncnonb3oBaTb 6anTbl MM CrnoBa ANs NPEACTABMEHUS LENbIX MOMOXUTENbHbLIX YMcen
— oT1 0 go 255 vnun 65535 cooTBeTCcTBEHHO. YTOOLI MCNONb30BaTb TE e caMble 6anTbl UNn
crnoBa Ans npeacrtaBreHnsa oTpuuaTesibHbIX Yuceri, CylwecTByeT crneuunarnbHas onepauus,
N3BECTHasl KaK AOMNOSfIHEHME A0 ABYX. [Ns M3MEeHEeHMsl 3Haka 4Yucra BbINOSTHAT UHBEPCUIO,
TO eCTb 3aMeHSlT B OBOWYHOM MNpeACcTaBfieHUW Yucna BCe eAMHULbI HYNAMU U HYNu
eanHuuamn, a 3atem npmbasnsaioT 1. Hanpumep, nycTb MCNONb3YHOTCHA NEPEMEHHbIE TuMa
crnosa:

150 = 0096h = 0000 0000 1001 0110b
WHBEpPCUS OaerT:

1111 1111 0110 1001b+1 =1111 1111 0110 1010b = OFF6Ah
MpoBepuM, 4YTO MoONydYeHHoe 4Yncro Ha camom gene -150: cymma ¢ +150 gormkHa, ObiTb
paBHa Hymo:

+150 + (-150) = 0096h + FF6Ah = 10000h
EovHuua B 16-m paspsge He noMeLlaeTcs B CroBO, M 3HAYUT, Mbl ENCTBUTESTbHO NOMy4nv
0. B atom copmaTte ctapwun (7-n unm 15-n gna 6anta unm crnosa COOTBETCTBEHHO) GUT
BCerga CooTBETCTBYET 3HaKy yucna: 0 — ong nonoXxuTenbHbiX U 1 — Ana oTpuuaTenbHbIX.
Takum o6pasom, cxema C WUCMNONb3OBaHMEM [OMOSIHEHUA [0 [ABYX Bblaenser and
NOSNOXUTENbHBIX U OTpULATENbHbIX YUCEN paBHble AnanasoHbl: -128 — +127 — gna 6anTa, -
32768 — +32767 — ons cnos.
Nornyeckue onepauun
OavH M3 WKUPOKO pacnpoCTpaHEHHbIX BapuvaHTOB 3HAYEHWUW, KOTOPbIE MOXET NPUHUMAaTb
OOMH OUT, — 3TO 3HaYeHUs «rnpaBga» W «JOXb», WCMONb3yeMble B JOrMke, OTKyaa
NPOMCXOOAT TaK Ha3blBaeMble «Jlormyeckme onepauum» Hag butamun. Tak, ecnm o6beanHUTb
«npaBay» W «npaBgy» — MNONy4UTCSs «NpaBgay», a ecnv o6beanHUTb «NpaBay» U «NOXb» —
«npaBgbl» He nonydnTcs (pasBe 4TO «nonynpaega», HO Takoe 3Ha4vyeHue OTCyTCcTByeT). B

accembriepe Ham BCTPETATCS 4YeTblpe OCHOBHble onepauun — W (AND), UM (OR),
ncknovarowiee UM (XOR) n otpuyanme (NOT), oencTBme KOTOpbIX NpuBoaMTCA B Tabnumue.
n ninn Ucknrouarowee UJTN HE
OANDO=0|0ORO0=0 0XORO0=0 NOTO0 =1
OAND1=0|00OR1=1 0XOR1=1 NOT1=0
1TANDO=0|10R0=1 1 XORO0 =1
1TAND1=1|10R1=1 1 XOR1=0

Bce atn onepaumm nobutoBble, NO3TOMY, YTOObI BbIMNOMHUTL FIOTMYECKYID Onepauuvio Hag
4YMCNOM, HaZo NepeBecTn ero B ABOUYHbLIA hopmaT M BbIMNOMHUTL OMepauuio Hag Kaxabim
GuTom, Hanpumep:

96h AND OFh =10010110b AND 00001111b = 00000110b = 06h

OpraHusauymsa namsaTu

MamMaTb C TOYKM 3peHust npoueccopa npencrtaBndeTr cobor nocnefoBaTenbHOCTb 6awnT,
KakOoOMy M3 KOTOPbIX MPUCBOEH YHUKanbHbIn agpec. OH MOXeT npuHMMaTh 3HadeHus ot 0 go
2%2.1 (4 rvrabanTta) B COBpEMEHHbLIX KOMMbIOTEPAX, B TO BPEMS Kak B AAHHOW mnporpamme
06bem namsiTu coctasnsieT ot 0 go 2'%-1 (256 kmnobawT). Nporpammel e MoryT paboTaTb C
NamMATbl0 Kak C O4HMM HernpepbiBHbIM MAacCMBOM WKW Kak C HECKONbKMMW MaccuBamMu
(cermeHTMpOBaHHbIE Modenu namdatv). Bo BTopom crnyyae ans 3agaHus agpeca noboro
b6anTta TpebyeTcs ABa 4UMcna — agpec Havana maccumeBa U agpec UCKOMOro 6amta BHYTpu
maccuBa. [MOMMMO OCHOBHOM MaMATU NPOrpaMmbl MOTYT MCMOMb30BaTb PeErucTpbl —
crneumanbHble S4erku NaMATU, PacrnornioXeHHble (U3MYECKN BHYTPU Mnpoueccopa, AOCTyn K
KOTOPbIM OCYLLECTBMSETCA He No agpecam, a no UMeHam.



Peaucmpsbi npoyeccopa

Perncrpbl obuero Ha3Ha4YeHus1

16-6uTHble pernctpbl AX, BX, CX, DX moryT ncnonb3oBatbcs 6e€3 orpaHnyeHnmn ansa nobbix
uenen. B npoueccopax 8086 — 80286 Bce pernctpbl nmenu pasamep 16 6ut n HasbiBanucb
UMeHHO Tak, a 32-outHble EAX, EBX, ECX u EDX nosiBunucb ¢ BBegeHuem 32-OUTHOM
apxutektypbl B 80386. Takke, otaenbHble 6anTbl B 16-6UTHbIX permctpax AX — DX Toxe
MMEIT CBOM MMEHA M MOTYT UCMONb30BaTbCs Kak 8-6uTHble pernctpbl. CTapwmne 6anTbl 3TUX
pernctpoB HasbiBatoTcss AH, BH, CH, DH, a mnagwue — AL, BL, CL, DL. byksbl H 1 L B ux
nmeHax npoucxogdat ot croe HIGH n LOW - 6onbwmin(ctapwnim) U MeHbLumMiA(MnagLwmm)
COOTBETCTBEHO.

Adpyrne yeTblpe peructpa obuwero HasHadyeHunsa — Sl, DI, BP n SP — wumetor Gonee
KOHKpPETHOEe Ha3HayeHue U MOryT MPUMEHATLCA AN XPaHEHUS BCEBO3MOXHbIX BPEMEHHbIX
AAHHbIX, TOMNBbKO KOrga OHW He UCMOMb3YyTCA MO HasHayeHuo. Tak xe, Kak U ¢ perucrpamm
AX — DX, peructpsbl Sl, DI, BP 1 SP asnstotca mnagwmmmn nonosmHamu permctpos ESI, EDI,
EBP n ESP cooTBeTCTBEHHO, KOTOPLIE, KaK y>Ke N rOBOPUIIOCh, MOSIBUNUCHL C BBeAEeHMEM 32-
BGuTHOM apxuTekTypbl B 80386.

CermMeHTHbIe perucTpbl

Mpn mcnonb3oBaHUM CErMEHTUPOBAHHOW MoZenn namaTn ans dopmupoBaHus nboro
agpeca NpUMeEHSATCA Ba Yncna — agpec Havana cermMeHTa U cMmelleHne uckomoro banta
OTHOCUTENbHO 3TOro Havana. B peanbHOCTM nporpamma obpalwaeTcs K cerMeHTtam,
MCMonb3ya BMECTO HAcCTOSLWeEro agpeca Hadana cermeHta 16-6utHoe 4mcno, HasbiBaeMoe
cenektopoM. B npoueccopax Intel 8086 npegycMOTpeHO 4eTbipe LWeCcTHaauaTUOUTHBIX
pernctpa — CS, DS, ES, SS, ucnonbsyembix Ana xpaHeHUsi CENneKkTopoB. OTO HEe 3HAuuT,
4YTO MporpaMma He MOXeT OOQHOBPeEMEHHO paboTaTb ¢ 60MbLIMM KONIMYECTBOM CErMEHTOB
namsTv, — B NOOON MOMEHT BpPeMEHN MOXHO WM3MEHUTb 3HAYeHWs, 3anucaHHble B 3TUX
pernctpax (B nporpamme 310 HE peanu3oBaHO, TO €CTb U3 CErMEHTHbIX PErMCTPOB 3HaYEHUS
MOXHO TOSbKO CYMTbIBATb, W3HA4YanbHO BCE YeTbIpe perncrpa YKasbliBalT Ha pasHble
CErMeHTbl).

B otnnume ot peructpo DS, ES, koTopble Ha3biBalOTCS perMcTpaMmm CErMeHTOB OaHHbIX,
pernctpel CS n SS oTBevalT 3a CerMeHTbl ABYX OCODEHHbIX TUMOB — CEerMeHT Koda wu
cerMeHT cteka. CermMeHT Koga COAEepPXUT NporpaMmmy, UCMOMHAILYIOCA B AaHHbIN MOMEHT,
Tak 4YTO 3annCb HOBOrO CefiekTopa B 3TOT PErnctp NpuMBOAUT K TOMy, YTO Adanee Oyger
MUCNOSMHEHa He creaywwasa no TeKCTy nporpamMbl KOMaHa, a KoMaHga W3 KoAa,
Haxogsdulerocss B APYroM cermMeHte, C TeM Xe cMmelweHuneMm. CwmelleHue cregyroLwlen
BbINOSIHAEMOM KOMaHAbl BCerga XpaHuTcs B cneuyuwanbHom pernctpe — I[P (ykasatensb
WHCTPYKUMK, TpuauatnasyxtnbutHasa dopma EIP), 3anucb B KOTOpbIM Takke npuBedeT K
TOMy, YTO crieaytoulen ByaeT ucnonHeHa Kakas-HnMbyaob Apyras komaHga. Ha camom pene
BCe KOMaHAbl nepegadn ynpasreHuss — nepexona, YCrnoBHOro nepexoga, umkna u 7.n. — un
OCYyLLECTBNAT 3Ty camyto 3annck B CS u IP.

Crek

Ctek — 370 cneumanbHbiM 06pa3oM OpPraHNM30BaHHbIN Y4aCTOK NAMATU, UCNONb3YyeMbIA AN
BPEMEHHOIO XpaHeHUs1 AaHHbIX, ANS nepefayn napameTpoB Bbi3biBAEMbIM NognporpaMmmamM
M Ons coxpaHeHWa agpeca BO3BpaTa Mpu Bbi3oBe npoueayp U npepbiBaHUi. Jlerye Bcero
npeacTaBnTb CTEK B BMAE CTOMKM NUCTOB Bymarn (3T0 o4HO U3 3HayeHun cnosa «stack» B
aHITIMNCKOM $13blKe) — Bbl MOXeETe KnacTb M 3abupaTb nNUcTbl Bymarn TONbKO C BEPLUMHbI
ctonku. Takum obpasom, ecnu 3anucatb B cTek Yncna 1, 2, 3, TO npu YTeHun oHu ByayT
nonyyatbcsi B obpatHom nopsigke — 3, 2, 1. CTtek pacnonaraetca B CErMEHTE NaMsTHw,
ONMnCbIBaEMOM PErNCTPOM SS, a Tekyllee CMeLleHMe BEPLUMHbI CTeKa 3anucaHo B perucrpe
SP, npuvyem npu 3anucy B CTEK 3HAYeHME ITOr0 CMELLEHUS YMEHbLUAETCs, TO eCTb CTek
pacTeT BHU3 OT MakCcMarnbHO BO3MOXHOro agpeca.

Mpwn BbI30BE NOANpoOrpaMmmbl NapaMeTpbl B GOMbLIMHCTBE Cy4YaeB NOMELLAIOT B CTeK, a B BP
3anucblBaloT Tekyllee 3HadeHve SP. Torga, ecnu nognporpamma MCMNonb3yeT CTek And
BPEMEHHOIO XpaHeHNsa CBOUX AaHHbIX, SP nameHutcs, Ho BP moxHo BygeT ncnonb3oBaTb



Anga Toro, 4Ytobbl CUMTbIBATh 3HAYEHUS NapamMeTpoB HanpsMyk U3 CTeka (MX CMeLLEHUS
OyayT 3anucbiBaTbCsa Kak BP + Homep napameTpa).

Perucrp cnaros

Ewe oanH BaXHbIM perncTp, UCNoMb3yLWMACA NpU BbINONIHEHUN BONbLUMHCTBA KOMaH4, —
pernctp d¢naroe FLAGS. B atom peructpe kaxapii OuT aBnsetca dnarom, TO eCTb
ycTaHaBnvMBaeTcs B 1 npu onpeferieHHbIX YCNOBUSAX UM yCTaHOBKa ero B 1 u3mMeHsieT
noBsefeHue npoLeccopa.

e« CF — dmar nepeHoca. YcrtaHaBnuBaeTca B 1, ecnu pesynbTaT npeablaywien
onepauun He yMeCcTUncsa B NPUEMHUKE U Npou3oLLen nepeHoc u3 crapero éuta nnu
ecnn TpebyeTcsa 3aem (Npu BbldMTaHWUK), MHa4Ye ycTaHaBnuBaeTtca B 0. Hanpuwmep,
nocne crnoxenus cnosa OFFFFh v 1, ecnn perucTtp, B KOTOpbIN HAZO MOMECTUTH
pes3ynbTaTt, — CNoBo, B Hero 6yaet 3anucaHo 0000h n donar CF = 1.

e PF — dmnar yeTtHocTn. YctaHaBnuBaeTcs B 1, ecnn Mnagwuvi 6anTt peasynbrarta
npeablaywen KoMaHabl COOEePXUT YeTHOE YnCno OuT, paBHbIX 1; ycTaHaBnNuBaeTcHa B
0, ecnu 4ncno eauHUYHbIX BUT HevyeTHoe. (OTO He TO Xe camMoe, YTO AENMMOCTb Ha
aBa. Yncno genutca Ha gBa 6e3 octaTka, ecrnv ero camblii Mnagwunnm 6ut paseH
HYII0, U HEe OEeNUTCH, eCN OH paBeH 1.)

e AF — cbnar nonynepeHoca nnu BcrnomMoraTensHOro nepeHoca. YcraHasnueaetcs B 1,
ecnn B pesynbTaTe npegbigylien onepauuu npousolen nepeHoc (unu 3aem) ums
TpeTbero 6uta B 4eTBEPTLIN.

e ZF — cbnar Hynsa. YctaHaBnuBaeTcs B 1, ecnu pesynbTaTt npeablaylien KomaHgbl —
HOMb.

e SF — donar 3Haka. 3ToT hnar Bceraa paBeH ctapieMy 6uTy peaynbrara.

e TF — donar nosywkun. 3T0T pnar 6bin NpegycMoTpeH aAna paboTbl OTNagyuKkoB, He
MCNONb3YIOLWNX 3aLUULLIEHHBIN PEXMM. YCTaHOBKa ero B 1 npMBoguT K TOMY, YTO nocne
BbINOSIHEHUSA KaXQoOW KOMaHObl MNporpaMmbl ynpasBfeHWe BpPEMEHHO nepeaaeTcs
OTNaguuKy.

e |F — dnar npepbiBaHui (He ncnonb3yeTcs). YcTaHoBKa aToro dpniara B 1 npuBoauT K
TOMY, 4YTO npoueccop nepecrtaeTt obpabaTbiBaTb NpPepbIBAHNSA OT BHELLIHUX YCTPOUCTB.
O6bl4HO ero ycTaHaBNUBAKT Ha KOPOTKOE BpeMsi ANS BbINONHEHUA KPUTUYECKMX
y4acCTKOB koaa.

o DF — donar HanpaBneHus. TOT dnar KOHTPONNMpyeT noBegeHNE KoMaHa o6paboTkm
CTPOK — Kkorga oH cbpoweH B 0, cTpokn obpabaTbiBatOTCs B CTOPOHY YBENUYEHUSA
agpecos, a korga DF = 1 — Hao6opor.

e OF — cdpnar nepenonHeHusi. ITOT doniar ycraHasnueaeTca B 1, ecnu pesynbTaT
npeablaylien apndmMmeTnyeckon ornepauum Hag 4yucriamm CO 3HaKOM BbIXOAUT 3a
gonycTumble NS HWUX npegensl. Hanpumep, ecnu  nNpu  CNoXeHun ABYX
NONOXUTENbHbBIX YNCEN NONyYaeTCs YMCMO CO cTapwum BuTom, paBHbiM eanHuue (To
€CTb oTpuuaTenbHoe) n HaobopoT.

®naru IOPL (ypoBeHb npusenernin BBoga-sbisoga) u NT (BnoxeHHasi 3agaya) npuMeHsaTCs
B 3aLLULLEHHOM peXuMe.
CnocobbI adpecayuu
PeructpoBas agpecauus
OnepaHgbl MOryT pacnonaraTbCs B NOObIX permctpax obuiero HasHavyeHUs U CerMeHTHbIX
pernctpax. B aTom crnydae B TeKCTe nporpamMmbl yKasblBaeTCsl Ha3BaHME COOTBETCTBYHOLLEINO
pernctpa, Harnpuymep kKomaHaa, konupywowys B peructp AX copepxumoe peructpa BX,
3anucbiBaeTcs Kak:
mov  ax,bx
HenocpeacrteeHHas agpecauums
HekoTopble komaHObl (Bce apudmMeTnyeckMe KOMaHAbl, KpoMe [AefieHusi) MNo3BOSST
yKasblBaTb OOWH U3 onepaHaoB HENOCPEACTBEHHO B TEKCTE NporpamMmbl, Hanpumep KomaHaa
mov  ax,2



nometyaet B peructp AX yucno 2.
Mpamasa appecauunsn
Ecnu nsBecteH agpec onepaHga, pacnonararLwerocs B namsaT, MOXHO UCNOMb30BaTb 3TOT
agpec. Ecnv onepaHg — cnoBo, HaxoasLleecs B CErMeHTe, Ha KOTopbIN yka3sbiBaeT ES, co
cMelleHnem ot Hadana cermenTta 0001, To KomaHaa

mov  ax,es:[0001]
nomecTuT 3T1o cnoeo B pernctp AX. Ecnn cenektop cermeHTa gaHHbIX Haxoautces B DS, nma
CErMEHTHOro permcrpa npu npsiMon agpecaumm MOXHO He ykasbiBaTb, DS mncnonbayetca no
ymonyaHuio. lNpsmasn agpecaumsi MHoraa HasblBaeTcs agpecaument No CMELLEHUIO.
KocBeHHas agpecauus
Mo aHanormm c perncTpoBbiIMM U HEMNOCPEACTBEHHbIMU OnepaHaaMu agpec ornepaHga B
namMsaTy Takke MOXHO He yKasblBaTb HEMOCPELCTBEHHO, a XpaHuTb B ntobom peructpe. [o
80386 mna atoro MOXHO Obino wucnonb3oBaTb Tonbko BX, SI, DI u BP. Hanpumep,
cnegywwiaa Komanga rnomewlaer B peructp AX CroBO U3 AYENKM MamATH, CerekTop
cerMeHTa KoTopon Haxoautcs B DS, a cmeweHne — B BX:

mov  ax,[bx]
Kak n B cnyyae npsmon agpecauuu, DS ucnonb3dyetca no ymMOn4aHuilo, HO He BO BCeX
cnyyasax: ecnn cmeweHne Gepyt mM3 peructpa BP, To B Ka4yecTBe CErMeHTHOro perucrtpa
ncrnonbsyetca SS (B nporpamme 370 He peanu3oBaHo, T.e. DS Bcerga ucnonb3yeTcs no
YMOMYaHM1IO, ECNN HE yKa3aH CErMeHT).
Appecauus no 6ase co caBUrom
Tenepb ckoMbUHUPYEM ABa NpeablayLimMx MeToga agpecaumn: cneayrowasl KomaHga

mov  ax,[bx]+2
nomewaetr B pernctp AX CnoBo, Haxoaslleecs B CermMeHTte, ykaszaHHom B DS, co
cMelleHnemM Ha 2 6onblinMm, YeM uYucno, Haxogsiweecsa B BX. Tak kak cnoBo 3aHMMaeTt
pOBHO ABa OanTta, aTa koMaHga nomectuna B AX cnoBo, HENOCPEACTBEHHO crneayouee 3a
TEM, KOTOPOE eCTb B npeabiaywiem npumepe. Takaa dopma agpecaumm UCnonb3yeTcs B TEX
cnyyasx, Korga B perucTpe HaxoauTcs agpec Hayana CTPYKTYpbl AaHHbIX, a AOCTyn Hago
OCYLLECTBUTb K KaKOMYy-HMOyOb SNeMEHTYy 3TOW CTPYKTypbl. [Jpyroe BaHOE NPUMEHEHUE
agpecaumm no 6ase co cABUrOM — AOCTYN U3 NognporpamMmbl K napameTpam, JaHHbIM B
cTeke, ucnonb3ys pernctp BP B kauecTBe 6a3bl 1 HOMEP NapameTpa B Ka4YeCTBE CMELLEHUS.
Apyrve gonyctnmble OpMbl 3anncu 3Toro cnocoba agpecaunu:

mov  ax,[bx+2]

mov  ax,2[bx]
Bce 3T dhopmbl 3anucu 03HaYaloT OOHO M TO Xe OeUCTBMe, HO B nporpaMmme peanusoBaH
TONbKO MepBbIN CNOCOD, Korga caosBur B BUAE Yucna ¢ COMBOSIOM + (NMOC) 3anuncbiBaeTcs
nocre 3akpbiBatoLLENC KBaapaTHOM CKOOKN.
[o 80386 B kauecTBe 6Ga30BOro perncrtpa MoXXHoO 6b1S10 ncnonb3oBaTh TONbKo BX, BP, Sl nnu
DI n casur mor 6bITb TONbKO 6anTom Mnu crnosom (co 3Hakom). C MOMOLLBIO 3TOro MeTona
MOXHO OpraHm3oBbIBaTb JOCTYN K OQHOMEPHbIM MaccuBam GanT: cMeLleHne CoOOTBETCTBYET
agpecy Havana maccuBa, a YMCNO B pPeErmctpe — MHOEKCY dfeMeHTa MaccuBa, KOTOpbIv
Hago cumTtaTb. OyeBMAHO, YTO, €CNN MaccMB COCTOUT He M3 6anT, a U3 cnoBs, npuaeTcsd
YMHOXaTb 6a30BbI perncTp Ha ABa (YMHOXeEHWe nNpy agpecauumn He peannu3oBaHo).
Appecauus no 6ase ¢ MHAEKCUPOBaHUEM
B aTom meToae agpecaumm cMeLLeHre ornepaHaa B NaMsaTU BblYMCIISIETCS Kak CyMMa yucen,
coaepxawmxcss B [[BYX perumctpax, U CMeLleHusi, eCcrim OHO YykasaHo. Bce cnepgytowme
KOMaHabl — 3TO pa3Hble OPMbI 3anncu OAHOrO U TOro XXe AEeNCTBUS:

mov  ax,[bx+si]+2 ; peann3oBaH TOMIbKO TAKOW BapuUaHT

mov  ax,[bx+si+2]

mov  ax,[bx][si]+2

mov  ax,[bx+2][si]

mov  ax,[bx][si+2]

mov  ax,2[bx][si]
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B peructp AX nomelyaeTcs CrioBO U3 S4ENKU NaMATN CO CMELLLEHNEM, PaBHbIM CyMMe vucen,
cogepxawmxca B BX n Sl, n yucna 2. 3 wectHaguaTMOUTHBLIX PErMcTpoB TakK MOXHO
cknagbiBatb Tosnibko BX+SI, BX+DI, BP+Sl n BP+DIl. Tak MOXHO npouuTaTtb, Hanpumep,
4yncno M3 ABYMEPHOro mMaccuea: ecnu 3agaHa Tabnuua 10x10 6ant, 2 — cmelleHne ee
Ha4yana oT Hadana cermeHTta gaHHblx, BX = 20, a S| = 7, npuBegeHHble KOMaHAbl NPoYnTatoT
CNOBO, COCTOSILLIEE U3 CEAbMOro U BOCbMOro 6anT TpeTben CTPOKN.
BA>KHO!
B HekoTOpbIXx cry4adx npu  MCMNOMb30BaHUMM onepaHga B NaMsaATM  BO3HUKaET
HeonpeaeneHHOCTb C pasMepoM AaHHbIX, KOTOpble OOSMKEH OMUCbIBaTb AAHHLIM OnepaHa.
Hanpumep B komaHae

mov  [bx],5
HEe TMOHATHO, YTO HYXHO 3anucaTb B MNamMaTb: 6anT wWnM CrnoBO; M MNPU  MNOMNbITKE
OTKOMMNUIIMPOBATb TaKOW KO KOMMWUNATOP BblgacT OwunbKy. B Takom cnyyae Heob6xoammo
ykasaTtb TUM nepea apryMEHTOM B MNamMATM C nomowbio aupektuBbl PTR: ecnv HyxHO
onucaTtb 6aut, To nuwyt BYTE PTR, a ecnu cnoeso, To WORD PTR. Takum obGpasom
KOMaHaa npuMeT BUA

mov  byte ptr [bx],5
€CINKN HYXXeH BanT, nnu

mov  word ptr [bx],5
€CIN HY>XHO CNOBO.
KomaHObI
BHumaHune! KomaHabl, KOTOpble OnNUcaHbl B JaHHOM pa3aene, MOryT OTnn4aTbCs OT TaKuX Xe
KOMaHA, UCcnonb3yembiX peanbHbIMU NpoLieccopamu.
Mepechbinka gaHHbIX
MOV nprvemMHuK, NCTOYHUK
lMepecbinika gaHHbIX
BasoBasa komaHga nepecbiiku AaHHbiX. KonvpyeT cooepXmmMoe WUCTOYHMKA B NPUEMHUIK,
MCTOYHUK He u3MmeHsaeTcsa. KomaHga MOV  pgenctByeT aHanormyHo onepaTtopam
NnpucBanBaH1s M3 s3bIKOB BbICOKOrO YPOBHS!, TO €CTb KOMaHAa

mov  ax,bx
SKBMBAriEHTHA BbIpaXXEeHUIO

ax := bx;
da3blka [Nackanb nnu
ax = bx;

a3blka C, 3a MCKMNIOYEHNEM TOro, YTO KOMaHAa accembrnepa no3sonsieT paboraTb HE TOMbLKO
C NepeMeHHbIMN B MaMATU, HO U CO BCEMU peErnmcTpamm npoueccopa.
B kauvectBe wuctouyHuka gns MOV mMoryT wmcnonb3oBaTbCs: YUCMO (HEMOCPELCTBEHHbIV
onepaHp), pernctp obiero HasHa4yeHUs, CErMEHTHbIN PerncTp UnNn onepaHa, Haxoasiwmimncs
B NamMsaTu (TO ecTb agpec namaAtn). B kayectBe npMemMHunka — peructp obLiero HasHavyeHus
nnn namatb. Oba onepanga AomkHbl ObITb OQHOMO U TOrO e pa3mepa — 6anT unm croeo.
Henb3sa BbLINONHATE NEPECLINKY AaHHbIX ¢ nomowbto MOV n3 ogHoro agpeca namsatn B
Apyron — aTy onepaumio BbINOSHAKT ABYyMS KomaHaamm MOV (M3 naMaTtn B perucTp un yxe
13 Hero B Apyron agpec namatun) unm napon komaHg PUSH/POP.
XCHG onepaHg1, onepaHa2
O6meH onepaHaoB mexay cobowu
Copepxumoe onepaHga 2 konupyeTcs B onepaHg 1, a ctapoe cogepxumoe onepaHga 1 — B
onepaHg 2. XCHG MOXHO BbINOMHATL HaL ABYMSA peructpamm Wnu Hag peructpom wu
NamaTbHo.

xchg ax,bx ; To Xe, 4TO TpM KOMaHbl Ha A3blke Pascal:

; temp := ax; ax := bx; bx := temp;

xchg al,al ; a ata komaHga He genaeT Hu4ero
PUSH uncTo4HumK
MomecTuTb AaHHbIE B CTEK
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MomelwaeT coagepXnmoe UCTOYHMKA B CTEK. ICTOYHMKOM MOXET ObITb PerncTp, CErMeHTHbIN
perncTp unu namaTb. PakTMyeckn ata KoMaHga KoONupyeT CoaepXXMMOe UCTOYHMKa B NaMATb
no agpecy SS:[SP] n ymeHbwaet SP Ha pa3mep nctovHuka B 6antax (2). KomaHga PUSH
npakTn4eckn Bcerga ucnonb3dyetcda B nape ¢ POP (cuutaTb gaHHble u3 cTeka). Tak,
Hanpumep, 4TOOblI CKONMPOBATb COAEPXUMOE M3 OAHOro agpeca namaTu B Apyrom (4To
Henb3s  BbIMNOMAHUTL  oAHoM  KomaHgon MOV), MOXHO  uchonb3oBaTb  TaKyto
nocrniegoBaTesfibHOCTb KOMaHA;:

push ds:[1234h]

pop es:[4321h]

; Tenepb cogepxmnmoe namatn no agpecy ES:[4321h]

; Takoe Xe, Kak n B DS:[1234h]
[pyroe yactoe npumeHeHue komaHg PUSH/POP — BpeMeHHOe XpaHeHuWEe MepeMEHHBbIX,
Hanpumep:

push ax ; coxpaHsieT Tekywee 3HadeHne AX

; 30eCb pacnonararoTca Kakme-HMbyab KoMmaHabl,

; KOTopble ncnonbaytoT AX, Hanpuvep ADD, CMP

pop ax ; BOCCTaHaBnuBaeT cTapoe 3HadeHne AX
Komanga PUSH SP Ha 8086 nomewiaeT B cTek 3HavyeHne SP yxe yMeHbLUEeHHbIM Ha OBa, B
TO BpeMsi Kak HaunHas ¢ 80286 SP nomeluaeTcs B CTeK A0 TOro, Kak aTa e KoMaHda ero
YMEHbLUNT.
POP npuemMHuk
CuunTaTb AaHHbIE M3 cTeka
[MomelLaeT B NpMEMHUK CIIOBO, HaxoasLleecs B BepLUNHe cTeka, yBenudmneaa SP Ha 2. POP
BbIMONHAET OencTBue, NonHocTbio obpaTHoe PUSH. lNpueMHukom MoXeT ObiTb perncrtp
obLuero HasHa4YeHNa unu NamaThb.
XLAT
TpaHcnauusa B COOTBETCTBUM C Tabnuuen
Momewaer B AL Gant u3 Tabnuubl B namatm no agpecy DS:BX co cmelweHuem
OTHOCUTENbHO Ha4vana Tabnuubl, paBHbiM AL. B kayectBe npumepa mcnonb3oBaHus XLAT
MOXHO HanucaTb crnegylwmn BapuaHT npeobpas3oBaHWs LWeCcTHaguaTepuyHoro 4ucna B
ASCII-kog coOTBETCTBYHOLLEITO EMY CUMBOSA:

mov  al,0Ch

mov  bx,1230h

xlat
ecnu B namatn no agpecy DS:BX 6binm 3anucanbl cumBonsl "0123456789ABCDEF", T0
Tenepb AL cogepxut He uncno 0Ch, a ASCII-kog 6ykBbl «C».
LEA nprveMHUK, UCTOYHNK
BbluncneHne agpdekTmBHOIro agpeca
Bbluncngaet adppekTmBHbIN agpec UCTOYHMKA (NepeMeHHasi) N NoMellaeT ero B NpUEMHUK
(pernctp). C nomowto LEA MOXHO BblMMCAUTL agpec NepemMeHHOW, KoTopas onucaHa
CMNOXHbIM METOO4OM agpecauuun, Hanpumep no 6ase ¢ NHAEKCUPOBaHMEM.
KomaHngy LEA yacto ucnonb3yloT Anst 6bICTpbIX apupMeTUYecKkux BbIYUCAEHNA, Hanpumep
CNOXEHWS:

lea bx,[bx]+12 ;BX=BX+ 12
Unn TpexonepaHAHOro CrioXeHus:

lea ax[bx+si] ; AX=BX+ Sl
IN npMeMHUK, NCTOYHUNK
CuntaTtb AaHHbIE N3 NopTa
B npuemHuk (permctp - Tonbko AL unu AX) cuntbiBaeT 6ant mnm cnoBo u3 nopta, HOMep
KOTOPOro HaxoguTca B UCTOYHMKE (HenocpenCcTBEHHbIN onepaHa oT 0 go 255). B kayectBe
HOMepa nopTa MoXeT BblTb yka3aHO Tonbko ogHo 3 yncen: 0 (nopt LPT 378h), 1 (nopt LPT
379h), 2, 3 nnu 4 (TekcToBble Non4, pacnonaratowmecs Ha Bknagke Beog-Beisoa). KomaHaa
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ana LPT nopta He pabotaeTt B cuctemax cemencrtsa NT B CBSA3M C TEM, YTO B HUX NPAMOE
obpalleHune K noptam 3anpeLLeHo.
[lonyCTUMbI TONbKO criegyoume BapuaHTbl:

in al,0 ; 6anTt u3 LPT 378h

in al,1 ; 6ant n3 LPT 379h

in al,2 ; 6anTt n3 nonga "lMopt #2"

in al,3 ; 6anTt n3 nonsa "lMopt #3"

in al,4 ; 6anTt n3 nonga "lMopt #4"

in ax,2 ; cnoso u3 nons "Mopt #2"

in  ax,3 ; cnoso u3 nons "MopTt #3"

in ax,4 ; cnoo u3 nons "lMopt #4"
OUT npueMHUK, NCTOYHUK
3anucaTtb faHHble B NOPT
3anucbiBaeT 6anT unm cnoBo u3 uctodHunka (pernctp AL mnm AX cOOTBETCTBEHHO) B MOpT,
HOMep KOTOPOro HaxoauTcs B NpueMHuKe (HernocpeacTBeHHbIn onepaHa oT 0 oo 255). B
KayecTBe HOMepa rnopTa MOXeT ObITb yKkazaHo Tonbko ogHo u3 vncen: 0 (nopt LPT 378h), 2,
3 nnu 4 (TekctoBble Nons, pacnonarawwmecs Ha Bkragke Beoa-Beisoa). (Mopt LPT 379h
cywiectByeT Tonbko ana uyteHust). Komanga gna LPT nopta He paboTaeT B cuctemax
cemenctea NT B cBA3M C TeMm, 4YTO B HUX NpsiMoe obpauleHue K nopTtam 3anpeLueHo.
[na MNopTa #4 yunTbiBalOTCA TONLKO ABa Mnagwunx 6uta (cm. pasgen Beoa-BriBog).
[lonyCTUMbI TONbKO cneayoume BapnaHThbl:

out 0,al ; 6ant B LPT 378h

out 2,al ; 6anT B none "MopT #2"

out 3,al ; 6anT B none "lMopT #3"

out 4,al ; 6anT B none "MopT #4"

out 2,ax ;cnoso B none "Mopt #2"

out 3,ax ; cnoso B none "MopTt #3"

out 4,ax ; cnoso B none "lMopt #4"
IBonyHaa apudmeTunka
Bce komaHabl 13 aTOro pasgena, KpoMe KomMaHg AeneHUss 1 YMHOXEHUs, U3MEHST chnaru
OF, SF, ZF, AF, CF, PF B cOOTBETCTBUMN C Ha3HAYEHMEM KaXKAOro nu3 aTux dnaros.
ADD npueMHUK, UICTOUYHUK
CnoxeHwue
KomaHga BbINOMHSAET apudMeTUYEecKoe CIoXeHue npuemMHuMKa M WUCTOYHMKA, nomellaet
CYMMY B MPUEMHUK, HE U3MEHASA COLEPXKMMOE NCTOUHMKA. [TpUeMHUK MoXeT BbITb perncTpom
UNN NaMATBIO, UCTOYHUK MOXET ObITb YMCIIOM, PErMCTPOM WM MEPEMEHHOW, HO HEenb3st
MCNONb30BaTb NEPEMEHHYIO OAHOBPEMEHHO U ANA UCTOYHMKA, U ANna npuemHuka. KomaHaa
ADD Hukak He pasnuyaeT Yncna co 3HakoM 1 6e3 3Haka, HO, ynoTpebnsas 3HavyeHust dpnaros
CF (nepeHoc npu cnoxeHun uvmncen 6e3 3Haka), OF (nepeHOC nNpwu CrOXeHUUM 4Yucen co
3Hakom) n SF (3Hak pesynbTaTa), MOXHO UCNONb30BaTb €€ U ANNA Tex, U Ana OpYrux.
KomaHga ADD aHanornyHa komaHzae Ha a3bike Pascal:

NPUEMHUK := MPUEMHUK + UCTOYHUK;
ADC npueMHMK, NCTOYHUK
CnoxeHwue ¢ nepeHocomM
OTa KomaHaa Bo BceM aHanornyHa ADD, kpome TOro, YTO OHa BbINOSTHAET apudmeTnyeckoe
CrnoXeHue npuemHuka, nctodHuka u gpnara CF. Napa komang ADD/ADC ucnonb3yeTcs ans
CMNOXEHUS 4YMcen MNOBbIWWEHHOW TO4YHOCTU. Cnoxum, Hanpumep, ABa 32-OMTHbIX LenbIX
yucna: NycTb OOHO U3 HUX Haxoamtcsa B nape pernctpoB DX:AX (mnaawee cnoso (6utbl 0—
15) — B AX n ctapwee (butel 16 — 31) — B DX), a apyroe — B nape pernctpos BX:CX:

add ax,cx

adc  dx,bx
Ecnv npu cnoxeHun mnagwmnx crnos npousollen nepeHoc M3 crapluero paspsga (donar
CF=1), To oH 6ygeT yuTeH cneaytowen komangon ADC.
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SUB npueMHuK, NCTOYHUK
BbluntaHme
BbluMTaeT UCTOYHMK M3 NPUEeMHMKa M NOMeLWaeT pasHOCTb B MPUEMHUK. [TpUeMHUK MoxeT
OblTb PErMCTPOM UNKN NAMATBIO, UCTOYHUK MOXET ObITb YNCNOM, PETMCTPOM UM NAaMSATbLIO, HO
Henb3s MCMNoNb3oBaTb NaMATb OAHOBPEMEHHO WM ANs UCTOYHMKA, U OIS NpueMHuKa. ToOYHO
Tak Xe, Kak n komanga ADD, SUB He genaet pasnuuui mexagy Ymcnamm co 3HakoMm u 6es
3Haka, HO bnarv No3BOSIAKT UCMNOSb30BaTb €€ Kak Ans Tex, Tak n ans apyrmx. Komanga SUB
aHarnornyHa komaHge Ha asbike Pascal:

NPUEMHWK := NPUEMHUK - NCTOYHNK,;
SBB npremHuK, NCTOYHMK
BblunTaHune ¢ 3aimom
OTa komaHga BO BceM aHanorudHa SUB, kpome TOro, Yto OHa Bbl4MTaeT U3 MpPUEMHMKA
3HayeHne MUCTOYHMKA W [OMNOSIHUTENbHO BblYMTaeT 3HadeHwe pnara CF. Tak, MOXHO
ncnonb3oBaTb 3Ty KOoMaHvay Ans BblumMTaHma 32-6uTHbix uucen B DX:AX m BX:CX
aHanornyHo ADD/ADC:

sub  ax,cx

sbb  dx,bx
Ecnn npn BblunTaHUn Mnagwnx cnos Npoun3oLlesn 3aemM, To OH ByaeT y4TeH Npu BblYMTaHUMK
cTapLumx.
IMUL ncTOYHUK
YMHOXeHMe Ymcesi Co 3HaKoOM
NCTOoYHMK (pernctp unm namatb) ymHoxaeTcs Ha AL unm AX (B 3aBMCMMOCTU OT pasmepa
onepaHaa), u pesynstat pacnonaraetca B AX unm DX:AX cooTBeTcTBEHHO. CuMTaeTcs, 4To
peaynbTaT MOXET 3aHMMaTb B ABa pa3a bonblue MecTa, YeM pasmMep UCTOYHMKA. [1prueMHuK
aBTOMaTU4eCcKN okasbiBaeTca goctatodHo Gonbwum. dnarm OF n CF 6yayt paBHbl Hynto,
€Cnn peaynbTaT YMHOXEHUA MOMECTUICSA LENIMKOM B MMaflyl NOSIOBMHY MPUEMHMKA, W
eanHuue B NpOTMBHOM crydae. 3HadveHuns cnaros SF, ZF, AF n PF nocne komaHabl IMUL He
onpeaerneHobl.
MUL ncTo4HuK
YMHOXeHue yncen 6e3 3Haka
BbINnonHaeT yMHOXEHME COOaEePXKMMOro UCTOYHMKA (perncTp unm namartb) n pernctpa AL, AX
(3aBMCMMOCTM OT pasmepa WCTOYHMKA) M nomewaeT pesynbtat B AX, DXAX
COOTBETCTBEHHO. Ecnun cTtapwas nonosuHa pesynbtata (AH, DX) cogepXuT TONbKO Hynu
(pe3ynbTaT UenuKoM nomMecTuncsa B Mnagwyk  nonosuHy), d¢nam CF u  OF
ycTaHaBnmeatotcsa B 0, uHadye — B 1. 3HauveHne octanbHbix ¢dnaro (SF, ZF, AF n PF) He
onpegeneHo.
IDIV ncroyHumk
LlenouncneHHoe geneHne co 3HaKom
BbinonHseT uenovncneHHoe genexHve co 3HakoMm AX (ecnu uUctodHuk — 6ant) unu DX:AX
(ecnm UCTOYHMK — CrOBO) Ha UCTOYHUK (PErMCTp MNU NamMsTb) U NoMeLlaeT pesynbTaT B AL
unn AX, a octatok — B AH mnu DX cooTBeTcTBEHHO. Pe3ynbTaT Bcerga OKpyrngeTca B
CTOPOHY Hynd, 3HaK oOcCTaTka Bcerga coBnajaeT CoO 3HAaKOM genmmoro (MCTOYHMKA),
abconoTHOe 3HayeHWe ocTaTka Bcerga MeHblle abConTHOro 3HavyeHus genuTens
(nctouHuka). 3Hadenunsa ¢naros CF, OF, SF, ZF, AF u PF nocne aton KomaHabl He
onpegeneHbl. [llepenonHeHne wnu peneHve Ha HOMb BbI3biBAaeT OLUMOKY BbIMOSTHEHUS
(owmbka nNpu geneHun).
DIV ncto4yHuk
LlenoyncneHHoe geneHuve 6e3 3Haka
BbinonHseT ueno4dncneHHoe aenenune 6e3 3Haka AX (ecnm UCTOYHUK — 6anTt) unu DX:AX
(ecnm UCTOYHMK — CrOBO) Ha UCTOYHUK (PErMcTp MNU NamMsaTb) U NoMeLlaeT pesynbTaT B AL
unn AX, a octatok — B AH mnnu DX cooTBeTCTBEHHO. Pe3ynbTaT Bcerga okpyrnseTcs B
CTOPOHY Hyns, abcontoTHoe 3HayeHMe ocTaTka Bcerga MeHblle abConTHOrO 3HadeHus
penntensa. 3Hadenus dnaroe CF, OF, SF, ZF, AF u PF nocne aton komaHabl He
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onpegeneHbl. [lNepenonHeHne wnu peneHve Ha HOMb BbI3blBAaeT OLIMOKY BbIMNOSHEHUS
(owmnbka npn genexHnn).
INC nprnemHuk
NHKpemeHT
YBenunumaeTt npueMHuK (perucTp unu namatb) Ha 1. EAMHCTBEHHOE OTNMYKME 3TON KOMaHAbI
ot ADD npuemHuk,1 coctout B TOM, 4TOo cpnar CF He 3aTtparmBaetcs. OcTanbHble
apudpmeTtudeckne dnarm (OF, SF, ZF, AF, PF) yctaHaBnuBawTCs B COOTBETCTBUM C
pe3ynbTaToOM CrOXEHUS.
DEC npueMHuk
HekpemeHT
YMeHbLlaeT npuemMHuKk (pernctp unu namats) Ha 1. EQMHCTBEHHOE OTnnvyMe 3TOM KOMaHabl
ot SUB npuemHuk,1 coctout B TOM, 4TOo c¢onar CF He 3artparmBaetcs. OcTanbHble
apucdpmeTtuyeckne dnarm (OF, SF, ZF, AF, PF) yctaHaBnuBawTCs B COOTBETCTBUM C
pe3ynbTaTtoM Bbl4UTAHUS.
NEG npuemHuk
N3meHeHne 3Haka
BbinonHseT Hag yucnom, cogepXawmumca B NpPUEMHUKE (perucTp unm namdartb), onepawumio
AOMOMHEeHUs OO0 ABYX. JTa onepaumsa SKBUBaneHTHa obpalleHuto 3Haka onepaHga, ecnu
paccMatpmBatb €ro Kak 4ucno co 3HakoM. Ecnu npuemHuk paBeH Hynwo, c¢nar CF
ycTaHaBnmBaetca B 0, mHaye — B 1. OcrtanbHble ¢narm (OF, SF, ZF, AF, PF)
yCTaHaBMMBaOTCSA B COOTBETCTBUU C pe3ynbTaToM onepauuu.
CMP npuemHUK, NCTOYHUK
CpaBHeHue
CpaBHuMBaeT NPUEMHUK M UCTOYHUK M yCTaHaBnueaeT ¢narn. CpaBHeHUe ocyLlecTBnseTcs
nyTeM BbIMUTAHUA UCTOYHMKA (YMCIIO, PEeructp unm namdatb) U3 nNpuemMHuka (pernctp wunu
namsATb; MPUEMHUK N UCTOYHMK HE MOTYT OblTb NAaMATLIO O4HOBPEMEHHO), MpUYeM pesyrnbTaT
BblYMTAHUS HUKYAA HE 3anucbiBaeTCs, €OUHCTBEHHbBIM pe3ynbTaToM paboTbl 3TON KOMaHAb!
okasblBaeTcsi uaMmeHeHune cpnaros CF, OF, SF, ZF, AF n PF. O6bi4HO komaHgy CMP
MCNONb3ylT BMeCTe C KOMaHgamu YCNnoBHOro nepexopga (Jcc), KoTopble MO3BONSAOT
Mcnonb3oBaTh pesynbTaT CPaBHEHUS, He obpalwas BHUMaHWUS Ha AeTanbHoe 3HaveHue
Kaxxgoro ¢onara. Tak, komaHga JE BbINONHAT nepexod, €ecnv 3HadeHust onepaHaos
npegwectayowen komaHasl CMP 6binv paBHbI.
Nornyeckue onepauun
AND npneMHuK, UICTOUYHUK
Jlornyeckoe U
KomaHga BbinonHsieT nobutoBoe «norndeckoe M» Hag npueMHUKOM (permcTp unm namsite) u
NCTOYHMKOM (4MCNO, PErnucTp UNn namsitb; UCTOYHUK U MPUEMHUK HE MOTYT ObiTb NaAMATHIO
OAHOBPEMEHHO) U NoMellaeT pesynbTaT B NpueMHuk. Jliobon 6ut pesynbtata paBeH 1,
TOMbKO €Ccnn COOTBETCTBYyKOLWME OUTbI 060oMx onepaHaoB 6binn paBHbl 1, n paBeH 0 B
ocTanbHbIX cnyyasx. Hambonee yacto AND npumeHsaoT ana BblIGOPOYHOro OBHYNeHus
OTAEenNbHbIX BUT, HaNpumep, KomaHaa

and al,0Fh ;00001111b
0BOHYNuUT cTapwue YyeTblpe 6uTta peructpa AL, COXpaHUMB HEUM3MEHHbLIMU YeTbipe MMagLnX.
®narm OF n CF obnynawTtca, SF, ZF u PF ycraHaeBnuBawTCsa B COOTBETCTBUU C
pesynbtatom, AF He onpeaeneH.
OR npreMHUK, NCTOYHUK
INornyeckoe U
BbinonHset nobutoBoe «norudeckoe WIIW» Hapg npuemMHuKom (pernctp wvnu namsitb) u
NCTOYHMKOM (4MCNO, PErucTp UNn NamaTtb; UCTOYHUK U MPUEMHUK HE MOTyT ObiTb NamMATbIO
OAHOBPEMEHHO) W NoMellaeT pesynbTaT B nNpuemMHuk. Jliobon 6ut pesynbtata paseH O,
TOMBbKO €cnn COOTBETCTBYHOLWME OGUTbI 06omx onepaHaoB 6binn paBHbl 0, N paBeH 1 B
octanbHbIX cnyyaax. Komangy OR vaule Bcero ucnonb3yloT Ans BbIGOPOYHOM YCTaHOBKM
OTAENbHbIX BUT, HaNpumep, KomaHaa
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or al,0Fh ;00001111b
npuBegeT K ToMy, YTO Mnagwuve vetbipe 6uta pernctpa AL 6yayt yctaHoBneHbl B 1. [pu
BbinosiHeHun komanabl OR dnarn OF n CF obHynatotca, SF, ZF n PF yctaHaBnuBatoTcsa B
COOTBETCTBUU C pe3dynbTaTtoMm, AF He onpegeneH.
XOR NpueMHUK, UICTOYHUK
Jlornyeckoe ncknoyatowee NIMA
BbinonHsieT nobutoeoe «nornyeckoe ucknovatrowee UN» Hag npuemHuKom (pernctp mnm
namMsTb) M UCTOYHUKOM (YUCHO, PETUCTP UMK NaMATb; UCTOYHUK N NMPUEMHUK HE MOryT BbITb
NamATbl0 OAHOBPEMEHHO) M nomMelaeT pesynbTaT B npuveMHuk. Jliobon 6ut pesynbrata
paBeH 1, ecrnn COOTBETCTBYKOLUME BUTBHI ONEpaHOOB PasfiMyHbl, U HYMO, €Criv OAMHAKOBbI.
XOR ucnonb3yeTcs Afs caMblX pasHbIX onepaunin, Hanpumep:

Xor ax,ax ; obHyneHue peructpa AX

nnm
xor ax,bx
xor bx,ax

xor ax,bx ; meHseT mectammn cogepxxumoe AX n BX
Ob6a aTmx npuvmepa MOryT BbIMOMNHATLCA ObICTpee, YeM COOTBETCTBYHOLME OYEeBUAHbIE

KoMaHabl

mov  ax,0
nnm

xchg ax,bx

NOT npuemMHuk

Jlornyeckoe HE

Kaxabih OMT npuemMHuka (permctp unv namsiTb), PaBHbI HyImo, yCTaHaBnuBaeTcd B 1, u
Kaxabl 6uT, paBHbin 1, cOpackiBaeTcs B 0. dnarn He 3aTparMeatoTcA.

TEST nprueMHUK, NCTOYHUK

Jlormyeckoe cpaBHeHue

Bbluncnset pesynbtat genctams nobuUToBoro «fiormyeckoro U» Hag npmemMHukom (permctp
NN NaMATb) U UICTOYHUKOM (YMCO, PErUCTP UMW NaMSATbIO; UICTOYHUK U MPUEMHUK HE MOTYT
ObITb NaMATLIO OOHOBPEMEHHO) M ycTaHaBnuBaeT dnarm SF, ZF u PF B cooTBeTCTBMM C
NONyYEeHHbIM pe3ynbTaTtoM, He coxpaHas pesynbtat (pnarm OF u CF obGHynstwoTcs,
3HayeHne AF He onpegeneHo). TEST, Tak xe kak u1 CMP, ncnonbsyetcsa B OCHOBHOM B
coyeTaHuMM ¢ KoMaHgamm YCrioBHOro nepexoaa (Jcc).

CaBuvroBble onepauumu

SHL npueMHukK, cHeTumk

Jlornyecknn coBur Bneso

SHR npuemMHuk, cyeTumK

Jlornyeckunn casur Brnpaso

OTn ABe KOMaHAbl BbINOSHAT OBOUYHbLIA COBUM MPUEMHUKA (PErncTp unu nepemeHHas!)
BNpaBo (B CTOPOHY mnagwero 6uta) unu Bneso (B CTOPOHY cTapLuiero 6urta) Ha 3Ha4vyeHue
cyeTumka (umcno wunm peructp CL (B AaHHOM nporpaMme MOXHO YKasbliBaTb fobon
BOCbMWOUTHBIA PErncTp, HO MpyU KOMNUNAUuM Bce paBHO noactasnsetca CL), M3 koToporo
YYMTbIBAKOTCH TOMbKO MMajwme Tpyu Unun vYetolpe 6ut ana 6anta n cnoBa COOTBETCTBEHHO,
KOTOpble MOryT npuHMMmaTb 3HadeHnsa ot 0 go 7 mnm go 15 cootBeTcTBeHHO). Onepaums
casBura Ha 1 aKBMBaneHTHa YMHOXEHWIO (CABUI BNEeBO) UMW AeneHuto (COBur BnNpaBo) Ha 2.
Tak, ymcno 0010b (2) nocne casura Ha 1 BneBo npespawaetca B 0100b (4). Komanga SHL
Ha Kakgpln war casura ctapwmin 6ut 3aHocutcs B CF, Bce BUTbI cCABUraloTCs BreBO Ha OAHY
nosuumio, 1 Mnagwum  6ut  obHynsetcd. KomaHga SHR  BbinonHseTr  npsiMo
NPOTUBOMOJSIOXHYIO onepauunto: mnagwmnn out 3aHocutca B CF, Bce 6utbl caBuratotca Ha 1
BNpaBO, cTapwuin ©Out obHynseTca. 3Ta KomaHga 9IKBMBaneHTHa 6e33HakoBOMY
uenodmcrneHHomy pgeneHmioo Ha 2. Cpsurn  Gonbwe 4Yem Ha 1 3KBMBANEHTHbI
COOTBETCTBYIOLUNM cABUraMm Ha 1, BbINOMHEHHbBIM NocnefoBaTeNbHO.
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Caosurn Ha 1 m3ameHsiloT 3HadveHne ¢pnara OF: SHL ycranasnueatwT ero B 1, ecnn nocne
caBura crapwum 6mut nameHuncsa (To ectb ctapwme gsa 6uta mcxogHoro yucna He Obinm
oavHakoBbiMn), n B 0, ecnu ctapwwmin 6ut octanca Tem xe. SHR ycraHasnusaetr OF B
3HayeHue cTtapuero 6uta ucxogHoro yucna. [Ans coBuroB Ha Heckomnbko 6uT 3HadeHne OF
He onpepeneHo. ®narn SF, ZF, PF yctaHaBnuBarTCca BCeMy casuramv B COOTBETCTBUM C
pe3ynbTaTtoM, 3Ha4yeHne AF He onpegeneHo.

B npoueccopax 8086 HenocpeACTBEHHO MOXHO OblNO 3agjaBaTb B KadecTBe BTOPOro
onepaHga Tonbko ymcno 1 u npu ncnonb3oBaHun CL yunTbiBaTb BCe OGUTLI, @ HE TOMbKO
Mniagwwme 5, Ho yxxe HaunHas ¢ 80186 aT kKOMaHObl NPUHANY CBOW OKOHYaTENbHbIN BUA,.
KomaHAabl nepegayun ynpaBneHus

JMP meTka

BesycnosHbIN nNepexosn

Mepepaet ynpaBneHne B Apyryto TOUKY NpoOrpamMmbl, HE COXPaHsSst Kakon-nmbo nHdopmaumm
ans BosBpaTta. OnepaHoom MoxeT ObiTb HEMOCPEACTBEHHbLIM agpec Ans nepexopa (B
nporpamMmmax MCMnonb3ylT WUMS METKW, YCTaHOBMIEHHOW nepen KOMaHAOW, Ha KOTOPYH
BbINONHAETCA nepexoa). Nepexon MoXeT ObITO TONbKO TuNa near (GnuxHUIA nepexon) —
€eCcnu agpec nepexoga HaxoauTca B npegenax ot -32768 go +32767 6ant ot komaHabl JMP.
Mpun BbINONHEHUN Nepexoga Tuna short 1 near kOMaHAbl nNepexoda PakTUYecKn U3MEHSIOT
3HayeHne peructpa IP, n3amMeHas TemM camblM CMeLleHMe Creaylolen MCNoNHAEMONn
KOMaHObl OTHOCUTENbHO Havana cermMeHTa koga. Ecnu  onepaHa Aana  Hux —
HEenoCpeaCTBEHHO yKaszaHHoe 4ucrno (B nporpammMax MM MeTka), TO €ero 3HadeHue
cymmupyeTca ¢ cogepxumbiM IP, npuBoas K oTHocuTernbHOMY nepexoay. B accembnepHbix
nporpamMmmax B Ka4yecTBe onepaHia ykasblBalT MMEHa METOK, HO Ha YPOBHE MCMOSHUMOrO
koga acceMbnep BblYUCIISET U 3anNnCbiBaeT MIMEHHO OTHOCUTENbHbIE CMELLEHUS.

Jcc meTka

YCnoBHbIN nepexos

OT0 Habop KoMaHg, Kaxgas M3 KOTopbiX BbiNonHAeT nepexoqd (tTuna short), ecnun
YyAOBMETBOPSETCA COOTBETCTBYHOLLEE YCMOBME. YCNOBMEM B KaXAOM Cryvyae pearnbHo
ABNSAETCHA COCTOSIHUE TeX UIu MHbIX onaros, HO, ecrnn KoMaHaa n3 Habopa Jcc ncnonb3yeTtcs
cpasy nocrne CMP, ycrnosus npuobpeTtatoT opMynnpoBKU, COOTBETCTBYHOLLME OTHOLLEHUSM
mexay onepaHgamu CMP (cm. Tabnuuy). Hanpumep, ecnu onepangbl CMP Obinn paBHbl, TO
komaHga JE, BbinonHeHHast cpady nocne atoro CMP, ocywecteut nepexoq. OnepaHa ong
BCEX KOMaHA 13 Habopa Jcc — 8-6UTHOE CMeLLEHNE OTHOCUTENBHO TEKYLLIEN KOMaHAbI.
CnoBa «BbllE» N «HWKE» B Tabnuue OTHOCATCA K CpaBHEHW0 ymcen 6e3 3Haka, a crnosa
«BonbLe» N «MEHbLLE» YYUTLIBAKOT 3HAK.

KomaHpa | PeanbHoe ycnoBue Ycnosue ana CMP
JA _ _ €Cnu BblLLe

JNBE CF=0unzF=0 €CIN He HUKEe UM PaBHO
JAE €CIu Bbille U1 paBHO
JNB CF=0 €CIN He HuXe

JNC €CINnKn HEeT nepeHoca

JB €eCrnn HMXe

JNAE CF =1 €CInu He Bbllle NN paBHO
JC €CInn nepeHoc

JBE CE =1 wnu ZF = 1 €eCrnn HXKe Unn paBHO
JNA ecrnu He Bbllle

JE ZF = 1 €eCcnn paBHO

JZ €Cnn HonMb

JG ZE =0 uSF = OF ecnu 6onbLue

JNLE €Clnn He MeHbLLE NN paBHO
JGE SF = OF ecnu 6onblLue UM paBHO
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JNL €CNnn HE MeHbLLe
JL €Cnu MeHbLle
JNGE SF <> OF ecnu He 6onblue unu pasHo
JLE ZF = 1 unu SF <> OF |€C7V MeHbLue 1Nk pasHo
JNG ecnu He bornblLue
JNE _ ecnn He paBHO
JNZ ZF =0 €Cnn He Horb
JNO OF =0 €Cnun HeT nepernonHeHns
JO OF =1 €Cnun ecTb nepernosHeHne
JNP _ €CIN HEeT YETHOCTM
PF=0
JPO €Cnn HeYyeTHoe
JP _ €CNnn eCcTb YeTHOCTb
PF =1
JPE €Cnun YeTHoe
JNS SF=0 €CNnn HeT 3HakKa
JS SF =1 €CNnun ecTb 3HaK
LOOP meTka
Lukn

YMeHblwaet peructp CX Ha 1 u BbINOMAHSAET nepexod Tuna short Ha MeTKy (koTopas He
MOXeT B6bITb Janblue, YeM Ha paccTosiHumM oT -128 o +127 6ant oT komaHabl LOOP), ecnn
CX He paBeH Hynw. 3Ta KOMaHOa MCNosib3yeTca Ons opraHmsauumn LMKMOB, B KOTOPbIX
permctp CX wurpaet ponb cuyetumka. Tak, B crneaywouwem dparmeHTe komanga ADD
BblnoniHuTcs 10 pas:

mov  ¢x,0Ah
loop_start: add ax,cx

loop loop_start
KomaHga LOOP nonHocTbio 9KBMBANEHTHA Nape KoMaHg,

dec cx

jnz  meTka
Ho LOOP kopo4e 3Tux ABYyX KOMaHA Ha oauH 6anT n He N3MEHSET 3Ha4YeHns naros.
LOOPE meTka
Llnkn, noka paBHO
LOOPZ meTka
Llnkn, noka Honb
LOOPNE meTka
Linkn, noka He paBHO
LOOPNZ meTka
Linkn, noka He HoMb
Bce aTn komaHabl ymeHbLwaT pernctp CX Ha oguH, Nocre Yero BbIMOMHAT Nepexod Tvna
short, ecnn CX He paBeH Hyn M ecnu BbinonHseTcsa ycnosue. Ana komaHa LOOPE wn
LOOPZ ycnosuem sBnsietca paBeHCTBO eauHuue dnara ZF, gnsa komang LOOPNE u
LOOPNZ — paBeHcTtBO hnara ZF Hynto. Camn komaHabl LOOPcc He nameHsoT 3HaveHnmn
donaros, Tak 4To ZF aomkeH 6bITb yCTaHOBMEH (M cOPOLLEH) NpeaLlecTBYOLLEN KOMAHLON.
CALL meTka
Bbi3oB npoueaypsbl
CoxpaHsieT Tekywmi agpec B CTeke U nepegaeT ynpaefieHMe No agpecy, ykasaHHOMYy B
onepaHge. OnepaHooM MoXeT OblTb HenocpeacTBEHHOE 3HaveHwe agpeca (MeTka B
accembnepHbix nporpammax). [pu aTom, Tak Xe kak u B cnydyae ¢ JMP, BbinonHsertcs
6nvxkHUM  BbI3OB  nNpoueaypbl. [lpoueccop nomewaetr 3HadyeHne peructpa |P,
cooTBeTcTBYlOLWEee crieaytowlen 3a CALL komaHnae, B cTek u 3arpyxaeT B IP HoBoe 3HayeHue,
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OCYyLLEeCTBNAA TeM caMbIM nepeaadvy ynpasrneHus. Ecnn onepaHg — meTka B nporpamMmme, TO
accembnep ykasblBaeT ee OTHOCUTESNbHOE CMELLIEHME.

RET uucrno

Bosepat 13 npoueaypbl

RET (RETN ana 6nwxHero nepexoaa) cuMmTbiBaeT U3 CTeka CroBo M 3arpyxaet ero B IP,
BbINOSIHAA TEM CaMbiM OeNCTBUSA, obpaTHble OnMXHEeMy BbI30BY Mpoueaypbl KOMaHAoW,
CALL. OnepaHg ans RET HeobsizaTeneH, HO, ecnn OH NPUCYTCTBYeT, NOCIe CYUTbIBAHUSA
agpeca Bo3BpaTa M3 cTeka OygeT ydaneHo ykasaHHOe KonmyecTtBo 6GanT — 3710 ObiBaeT
HY)XHO, ecnu npwu BbI30BE Mpouenypbl el nepegaBanncb napameTpbl vepe3 cTek. B
peanbHbIX acceMbnepHbIx NporpamMmmax 4acto ncnonb3ytoT komaHagy RET anga 3aeBeplueHuns
paboTbl nporpammbl U Bo3BpaTa ¢ DOS. Accembnep e npu KOMNUNAUUM NoacTaBnsaeT
BMecTto Hee RETF, 4TOo cooTBeTCTBYeT BO3BpaTy M3 JanbHeW npoueaypbl — U3 CTeka
3arpyxaeTcs He TONbKo cTapoe (To, koTopoe 6bI10 A0 3anycka nporpammbl) 3HadeHue IP, a
ewe n ctapoe 3HadyeHne CS. MNoaTomy 3aecb He crnefyeT NbiTaTbCs 3aBepLUMTb NporpaMmmy

komaHoon RET — oHa npocTto 3arpy3auT M3 CTeka 3HadeHwe [Ons BosspaTta. YTobbl
OCTaHOBUTb BbINOSIHEHWE NMpPOorpaMmmbl, UCMoNb3ynTe komangy HLT.
NOP

OTtcyTcTBME ONnepaumm
NOP — ogHob6anTHas komaHga (kog 90h), koTopasi He BbIMOMHAET HUYEro, TONbKO 3aHUMaeT
MecTO 1 Bpems. MOXHO MHOrMe KoMaHApbl 3anucaTtb Tak, YTO OHU He ByayT NPUBOAUTbL HU K
Kaknm OenCTBUAM, Hanpumep:

mov ax,ax ;2 banta

xchg ax,ax ;2 6aunta
HLT
OcTaHoBUTbL Npoueccop
Ncnonb3yeTcsa ansa npekpaweHns BbiNoSIHEHNA nporpaMmel. Ecniv aTa komaHga oTCyTCTBYET,
TO npoueccop OyaeT BbINOMHATL NPOrpamMmy, a Mocrie ee OKOHYaHua B namatu byaer
BbIMOMNHATbL Nonegywme MHCTPYKUumM (MoryT BbiTb abcontoTHO Nobble gaHHbIe, Hanpumep,
OT NpeabiayLmnx NporpamMm), 4TOo MOXET NPUBECTU K HENPeaCcKadyeMoMy pe3yrbTaTy.
CtpokoBble onepauum
Bce komaHgbl ons paboTbl CO CTpOKaMu CYMUTAOT, YTO CTPOKA-UCTOYHUK HaXOAUTCHA Mo
agpecy DS:Sl (To ecTb B cermeHTe namsitu, ykazaHHoM B DS co cmelleHnem B Sl), a cTpoka-
npuemHnk — B ES:DIl. Kpome TOro, Bce CTpokoBble KOMaHAbl paboTakT TOMbKO C OOHUM
3fIeMeHTOM CTpoku (BGanTomM wnu cnoBoM) 3a oAuH pas. [Ons Toro 4tobbl KOMaHga
BbIMOSHANACh Hag BCEW CTPOKOW, HEOBXoaUM O0auH M3 NpedKCOB NOBTOPEHNSA Onepauuin.
REP
MoBTOPSATH
REPE
MoBTOpPATH, NOKa paBHO
REPZ
MoBTOPSATH, MOKa HOMb
REPNE
[MoBTOpPATH, NOKa HE paBHO
REPNZ
MoBTOPSATH, MOKa HE HOMb
Bce 3t komaHgbl — npedumkebl Ans onepauun Hag ctpokamu. Jliobon u3 npedukcos
BbINOSIHAET Crnegylowy 3a HMM KOMaHay CTPOKOBOW 0O6paboTKM CTOMbKO pas, CKOSMbKO
ykaszaHo B peructpe CX, yMeHbLUasi ero npu Kaxgom BbINOSIHEHMM KOMaHAbl Ha 1. Kpome
Toro, npedmkcel REPZ n REPE npekpawatoT noBTopeHums komanapbl, ecnu donar ZF copolueH
B 0, n npecumkcbl REPNZ n REPNE npekpauwiatoT nostopeHusa, ecnv conar ZF ycTaHOBNEH B
1. Mpedmkc REP o6bl4HO ncnonbsyetcsa ¢ komanHgamm MOVS, LODS n STOS, a npedukchbl
REPE, REPNE, REPZ n REPNZ — c komaHgamun CMPS n SCAS. lNoBeaeHne npedunkcos
He C kKomaHgamu cTpokoBon obpaboTku He onpeaeneHo. Ha camom pene npedukesl REP,
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REPE n REPZ wnmetoT oguH n TOT e kog F3h, a npedmkcel REPNE n REPNZ — F2h.
PasHble koMaHadbl NCNONBL3YT UX TEM UNU UHbIM cnocobom. KomaHabl KOMMPOBaHUA CTPOK
MOVS, LODS n STOS He wmoryt nostopatbcs ¢ npedukcamm REPNE n REPNZ, a
npedukcel REPE 1 REPZ Bepyt cebs kak REP, T.e nNOBTOPSAKOT KOMaHAy 4MCro pas,
ykazaHHoe B CX. KomaHgbl cpaBHeHuss ctpok CMPS un SCAS c¢ npedwmkcom REP
BbINOSTHATCA TaK Xe, kak n ¢ npedpukcamm REPE u REPZ — noka He BcTpeTtdartcs
pasnuyHble 3HavyeHus. B gaHHom nporpamme aTn npedurkcbl HEO6X0AMMO 3anucbiBaTb Nepes
HY>XHOW KOMaHJO0MW Ha OTAESIbHOM CTPOKE, KaK CaMOCTOATENbHY KOMaHAy.

mov  al,20h  ; cumBon npobena B AL
mov  ¢x,8 ; BOCEMb pas3
rep ; MOBTOPATb
stosb ;  konupoBaHue AL B ES:DI
MOVSB
KonupoBaHue cTpokn 6ant
MOVSW

KonupoBaHue CTpoOKu CrioB

Konupyet oguH 6ant (MOVSB) nnn cnoso (MOVSW) n3 namsatu no agpecy DS:Sl B namatb
no agpecy ES:DI. lNocne BbinonHeHns komaHabl pernctpbl S| n DI yBenuuusatoTca Ha 1 nnm
2 (ecnun konupytoTcs 6anTel unu cnosa), ecnu dnar DF = 0, n ymeHbLwatotcs, ecnn DF = 1.
Mpw ncnonb3oBaHun ¢ npedumkcom REP komaHaa MOVS BbINOMHAET KONMPOBaHWE CTPOKM
aAnnHon B CX 6anT unu cnos.

CMPSB

CpaBHeHue cTpok 6ant

CMPSW

CpaBHeHue CTpoK croB

CpaBHuBaet oguH 6ant (CMPSB) unun cnoso (CMPSW) u3 namatu no agpecy DS:Sl ¢
6anTtom unu cnosom no agpecy ES:DI un ycraHaBnusaeT cnarn aHanornyHo komaHge CMP.
Mocne BbINONHeHWss komanabl pernctpbl S| n DI yBenuumBawTcs Ha 1 wvnn 2 (ecnu
cpaBHMBaoTCa GanTbl unn cnosa), ecnu dnar DF = 0, n ymenbliatotcs, ecnn DF = 1. Mpwn
ucnonososaHun c¢ npegukcamm REPNE/REPNZ wnun REPE/REPZ komaHpa CMPS
BbIMOSIHAET CKaHMpOBaHME CTpokM AnuHon B CX 6GauT wmnu cnoe, B NEpBOM cryvae no
nepBOro coBnageHnsa B CpaBHMBaEMbIX CTPOKaX, 8 BO BTOPOM — [0 NepBOro HecoBnaaeHus.
SCASB

CkaHupoBaHue CTpoku 6ant

SCASW

CkaHupoBaHWe CTPOKM CIioB

CpasHuaet cogepxummoe permctpa AL (SCASB) unn AX (SCASW) ¢ 6antom nnu crioBom
n3 namatu no agpecy ES:DI n ycraHasnusaeT ¢pnarn aHanornyHo komange CMP. lNocne
BbINOSIHEHUA koMaHabl pernctp DI yBenuumnBaetca Ha 1 nnm 2 (ecnu ckaHupyroTca 6antol
unu cnosa), ecnu ¢dnar DF = 0, n ymeHbwaetcsa, ecnu DF = 1. pu ncnonb3oBaHun ¢
npedunkcamn REPNE/REPNZ nnn REPE/REPZ komaHpga SCAS BLINOMHAET CKaHMpOBaHue
cTpokn gnuHon B CX GavT mnu crnos, B NepBOM crydae [0 NepBOro CoBMafeHus B
CpaBHMBaeMOW CTPOKe, a BO BTOPOM — [0 NepBOro HeCcoBnaaeHus.

LODSB

UTteHne GanTa n3 CTpoku

LODSW

UTeHune crioBa 13 CTPOKK

Konunpyet ognH 6ant (LODSB) unu crnoso (LODSW) n3 namatu no agpecy DS:Sl B peructp
AL nnn AX. MNocne BbINONHEHNA KOMaHAbl pernctp Sl yBenuumBaetca Ha 1 unu 2 (ecnu
cumTbiBaeTcsa 6anTt unm cnoeo), ecnu ¢nar DF = 0, n ymeHblaetcs, ecnu DF = 1. Mpwu
ncrnonb3osaHun ¢ npegukcom REP komanga LODS BbINOSHUT KONMPOBaHUE CTPOKU OSIMHOM
B CX 6anT nnu cnos, 4YTO NpmMBEAET K TOMY, YTO B aKKyMyNnATOpe OKaXeTcs nocrnegHum
3MNeMeHT CTpokW. Ha camom gene aTy KomaHdy UCnonb3yoT 6e3 npedukcoB, 4acTo BHYTPU
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uukna B nape ¢ komaHgon STOS, Tak yto LODS cuuTbiBaeT 4ucno, gpyrme KomaHabl
BbIMOMHAT Hag HUM Kakue-Hubyab genctemd, a 3atem STOS 3anucbiBaeT U3MEHEHHOEe
4Yncno B NamsThb.

STOSB

3anuck 6anTa B CTPOKY

STOSW

3anuck cnosa B CTPOKY

Konupyet pernctp AL (STOSB) mnu AX (STOSW) B namatb no agpecy ES:DI. lNocne
BbINOSIHEHNA KOMaHAbl pernctp DI yBennumeaeTca Ha 1 unu 2 (ecnu konupyeTcs 6ant mnm
cnoo), ecnn dnar DF = 0, n ymeHbwaetcs, ecnu DF = 1. lpu wmncnonb3oBaHun C
npedukcom REP komanga STOS 3anonHuT cTpoky anvHon B CX 4ncnom, HaxoasLwmmcs B
aKKyMynsiTope.

YnpaBneHue donaramu

STC

YcTaHoBuUTbL hiar nepeHoca

Yctanasnueaet ¢nar CF B 1.

CLC

C6pocuTtb hnar nepeHoca

CobpacbiBaeT donar CF B 0.

CcMmC

NHBepTupoBaTh (hnar nepeHoca

NusepTtupyet conar CF.

SALC

YctaHoBuTb AL B cootBeTcTBum ¢ CF

YcraHaenueaet AL B OFFh, ecnun donar CF = 1, n cbpacoeiBaeT B 00h, ecnin CF = 0.

STD

YcTaHoBUTL (priar HanpasneHus

YcraHasnueaet donar DF B 1.

CLD

CbpocuTb hnar HanpaBneHus

C6pacbiBaeT chnar DF B 0.
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