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BBenenue

SI3BIK MAIIMHHBIX KOJOB, B KOTOPOM Ka)KIas MaIlMHHAs KOMaHIa
MIPECTaBIETCS TOCIEI0BATEIFHOCTRI0 MUKPOOIIEpAIliil Mporieccopa, sB-
JISICTCS CaMbIM HHU3KOYPOBHEBBIM M MAJOKOM(OPTHBIM MJIsi MPOrpaMMU-
croB. [Ipumenmmii emy Ha cMeHy s3bIK AccemObiepa (Assembly language),
nosiBuBIIMiicss B 50-¢ roapl 20 Beka, SBISIETCS CIEIYIOMIMM MO YPOBHIO
SI3BIKOM, B KOTOPOM MAJIOMIOHSATHBIC TBOWYHBIC WM MICCTHAANATCPUUHBIC
KOZOBBIC KOMOWHAIIUH (MAaIIMHHBIE KOIBI) OBLIM 3aMEHEHBI MHEMOHHYE-
CKAMHU 0003HAaYCHHUAMH (MHEMOHHMKAaMH) MAIIMHHBIX KoMmaHI. Kaxmas wH-
cTpyKIws (KoMaHzaa) s3bpIka AcceMOiiepa, Kak MPaBUilo, COOTBETCTBYET OJ-
HOW MaIIMHHON KoMaHze. CunTaeTcs, 9TO Ha3BaHHE S3BIKA MPOH3OILIO OT
Ha3BaHMs MpOrpaMMbI-TpaHcisTopa — Assembler (pyc. cOopiimk), KOTo-
pBIIl TIPOM3BOJMI aBTOMATHYECKOe (OPMUPOBAHHE MAIIMHHBIX KOJOB U3
HWHCTPYKLIMH, IIPEJCTABICHHBIX B BUJIC MHEMOHUK.

IIporpammupoBaHue Ha si3bike AcceMOiiepa HEBO3MOXKHO 0€3 3HAHHUS
ApPXUTEKTYPhl MHKPOMPOIIECCOpAa W BHIYUCIUTEIHHOH MAIIHHBI B ICJIOM.
[MosToMy, mporpaMMupoBaHHe Ha s3bIKe AcceMOliepa SBIICTCS HAaMIyd-
OIMM WHCTPYMEHTOM JUISI M3Y4eHHs Oa30BBIX BOMPOCOB ApXHUTEKTYpPHI U
OpTraHM3aI[UH BEIYMCIUTEIFHBIX MAIIIHH.

PaznuuHbple THOBI MUKPONPOLECCOPOB HCIOJB3YIOT CBOM JHaeKT
Accem6nepa. Hactosmuii 1a060paTOpHBIN NPAKTUKYM MOCBAIICH H3YICHUIO
s3pIka  AccemOniepa JUIi MUKPOTPOIIECCOPOB, COBMECTUMBIX C 0a30BBIM
nporeccopoM ¢upmbl Intel i8086 u oO0benMHEHHBIX 0003HAYCHHEM
i80X86. B cBsi3u ¢ orpaHHYEeHHBIM 00BEMOM JIUCLIUILIMHBI pacCMaTpHBaeT-
Csl IPOTPAaMMHPOBAHHUE TOJIBKO B PEATTHHOM PEXHME PabOThl MHKPOIIPOIIEC-
copa.

HecMmoTps Ha TO, YTO COBPEMEHHBIC SI3BIKH MPOTPAMMHUPOBAHUS BhI-
COKOTO YPOBHs 0OECIEYHMBAIOT HE TOJLKO yIoOHOe, HO U d(]dexTuBHOE
CHCTEMHOE TNPOTPaMMHPOBAHUE, B TeX CIy4asX, KOTJa OCOOEHHO Ba)KHO
MIOYYNTh ONTHUMAJBHBIN OOBEKTHBIN KO, Ieieco00pa3sHO HCIOIH30BAThH
AccemOiiep. AccemOiep ¢ caMOTO CBOETO TIOSBICHHS SBISUICS JTyYITHM
SI3BIKOM JIJIsl TIPOTPAMMUPOBAHUSI alapaTHBIX yCTpoicTB. OCHOBHOE Mpe-
HUMYIIECTBO ITOTO fA3bIKA 3aKIOYACTCS B MOJHOM KOHTPOJIC HAJl ammapat-
HBIMHM YCTPOHCTBaMH, KpPOME TOTO, OH 00ecreyrBaeT NnorydeHne Hanbosee
KOMITaKTHOTO U 3(QEeKTUBHOTO Koza. Vcrosb30BaHue 3TOro si3blka MO3BO-
JISET CO3aBaTh OBICTPOACHCTBYIOIINE IPOTPAMMBI, KOTOPHIE C MaKCHMaJlb-
HOM 3 (PEKTHBHOCTHIO UCTIONB3YIOT PECYPCHl KOMIIBIOTEpA.
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JladopaTopHas padora Nel
BBeneHue B 0CHOBBI IPOrPaMMHPOBaHUsl Ha si3bIKe AcceMOiepa

1 Ilean paGoTsl

IIpakTHdyeckoe OBNaJeHHE HaBBIKAMHU COCTaBICHUS MpPOCTEHIINX
nporpamMMm Ha s3blke AccemOiepa M paboTsl ¢ nporpammamu TASM nu
TLINK.

2 TeopeTu4yeckuii MaTepuai

HecMotps Ha TO, 4TO COBpEMEHHBIE SI3bIKM MPOTPAMMHUPOBAHUS BbI-
COKOTO YpOBHS 00€CHeYHMBalOT HE TOJIKO YJNOOHOe, HO M 3((eKTHBHOE
CHUCTEMHOE IIPOrPaMMHpPOBaHKE, B TE€X CIy4asX, KOTJa OCOOEHHO Ba)KHO
MOJYYUTh ONTHMAJIbHBIAH OOBEKTHBIH KO, LI€J1ec000pa3HO HCIOJIb30BATh
Accembmep. AcceMOiiep mpezacTaBisieT co00i MAaIlIMHHBIN SI3BIK B CHMBO-
JHYecKoit popMe, KOTopast ZOCTATOYHO ITOHATHA U yIOOHA IPOrPaAMMHUCTY.

2.1 DTambl co31aHus NPOrpaMMbI Ha AcceMOiepe

[MonHbIi MK CO31aHMUs MPOTPaMMBI Ha AcceMOepe MOKHO TIPECTa-
BUTH B BUJIE TIOCTIEZIOBATEIBHOCTH YETHIPEX ITATIOB, MOKAa3aHHBIX Ha pHC. 1.1.

Wcxoaublii MOy IIPOTPaMMBI CO3/Ia€TCS B JIIOOOM TEKCTOBOM pe-
Jaktope, HarpuMmep, B «BJoKHOTe» 1 coxpaHsieTcs B Buje ¢aiina ¢ nume-
HEM, IPUCBOCHHBIM 110 npasmiiaMm MS DOS, ¢ 00s3aTensHBIM pacIIupeHH-
eM asm. [[ng Hame#t epBoit mporpaMmer 310 OyneT hello_1.asm.

JA7st IOy IeHUsI HCTIOJTHSIEMOTO MOJYJIS, KOTOPBIH MOXHO 3aITyCTHTh
Ha BBINOJHEHUE, TPeOyeTCsl MOCIE0BATENbHO BBITOJIHUTH 3Tanbl TPaHC-
JISINUU ¥ KOMIIOHOBKH. /)1 3TOTO MCTIONB3YIOTCS IPOTPaMMBI, BXOJSIINE
B coctaB naketa AccembinepaTurbo Assembler (TASM) ¢pupmsr Borland.

TpaHc/siuus OPOM3BOAMTCS C MOMOUIbI Kommmiasropa' TypGo
Accembiiepa, KOTOpBIH SIBISIETCSl MCHOJIHSEMOW NHporpamMMoil tasm.exe,
paboTaromieid B pexuMe KOMaHIHOW cTpokd. OH BBI3BIBACTCS KOMAHIIOMN
DOS:

tasm /z/zi/n <ums paiina><ums paiina><ums paiaa>,

T7e /Z — K104, pa3pemaroninii BIBOJ Ha 3KpaH CTPOK HCXOJHOTO TEKCTa
NIPOrpaMMBbI, B KOTOPBIX AcceMOiiep 0OHapy Hil OIIHOKY;

/Zi — Kiro4, YHpaBISIOIIUKI BKIIOYEHHEM B pPe3yJIbTUPYIOIMH (aiin
MIOJIHBIX CBEACHUI 0 HOMepaxX CTPOK U UIMEHAX UCXOJHOTO MOJYJIS;

1

KoMnunsaTop TpaHCIupyeT Bech TEKCT HCXOJHOIO MOJYJS B XOJE OJHOTO HENpPEPHIBHOIO
nporecca. [Ipu 3ToM co3gaercss oOBEKTHBIM MOIyINb, KOTOpBI fdanee obpabaTbiBaeTcs Oe3
y4JacTHsl KOMIHIIATOPA.
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/n — KJ1I0Y, KOTOPBIA MCKIII0YAET U3 JIMCTHHIa HHPOPMAIIMIO O CUMBO-
JMYECKUX 0003HAYCHHSX B TIPOrpaMMe.
Crnenyromue manee uMeHa Tpex ¢aiinos — ucxonsoro (*.asm), 00beKTHO-
ro (*.obj) u mucturra (*.Ist) MOXXHO HCIONB30BaTH 0€3 pacIIMpeHHid, Ha-
puMep

tasm /z /zi /n hello_1 hello_1 hello_1

Co3ziaHue UCXOIHOTO
MOZYJIS
(Bsoo, pedaxmupoeanue
U coxpanenue mexkcma
npozpammsi)

*.asm

Co3nganue 00bEKTHOTO
MOy IS

(Tpancasyua npocpammoi)
Tasm.exe

* obj
* Ist

Co3maHne 3arpy309HOTO
MOTYJIS

(Komnonoseka npozpammuot)
Tlink.exe

* exe
* map

OTnanka mporpaMmel

Td.exe

Puc. 1.1 — Dramnsl co3nanus acceMOIEepHON POrpaMMBbl

Ecimu ucXomHbIH MOIYTb HE COACPIKUT OIIMUOOK, TO HA 3KPaH BBIBO-
JUTCST cooOIIeHHe 00 YCIEUIHOW TPAHCISIHH, & B TEKYIIEM KaTajuore mosi-
BATCS HOBBIE (aitnsl — 00bekTHEIH (hello_1.0bj) n muctunra (hello_1.1st).
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KoMnoHoBKa OOBEKTHBIX MOIyJiel ¢ OMOJMOTEYHBIMH MOIYJISIMHU
MIPOU3BOIUTCS BBI30BOM KOMIOHOBIHKA tlink.exe n3 KoMaHIHON CTPOKH:

tlink/v <ums ¢aiiaa>

Kitou /v mepenaet B 3arpy304Hsbiid (aiiia HHOOpPMAIHIO, UCITONIb3Ye-
My Ipu oTiajnke nporpamm. Creayroriee aanee uma ¢aiina obo3Havaer
uMsi 00OBEKTHOTO MOAYJSA. PacmipeHrne B 3TOM MMEHHU MOXKHO HE YKa3bl-
BaTh.

s Hamero mpumepa KOMIIOHOBKAa OyIET OCYIIECTBISATHCS Clie-
JyIOIIEeH KOMaHIOM:

tlink/v hello_1

B ciydae ycnenrHoro okOH4aHHUS KOMIIOHOBKH B TEKYIEM KaTajore
MOSIBIISICTCS MCTIONHSAEMBIN (haiin — 3arpy3ounsrii momynb hello_1l.exe, u
¢aiin kaptel cOopku hello_1.map.

3arpy304Hblii MOJYJb MOKET OBbITh 3allyllleH Ha BBIOJHEHUE KO-
Mannoit DOS

hello_1.exe.

Jnst oTnagKu co3laBaeMBIX IPOTPaMM HCIIOJIB3YeTCsS MporpammMa-
otnamgunk Turbo Debugger (td.exe) ¢pupmer Borland.

2.2 CTpyKTypa MCXOHOT0 MOIY.JIsl

Hcxonnbiii MoayJb nporpamMmsl Ha Accembiepe — mocienoBaTesb-
HOCTh CTPOK, COJIEpPKAINX KOMAHAHBbIE ONEPATOPb] U IMPEKTHBbI, IIPe-
cTaBiisieMasl Kak (DYHKIMOHAJIbHAs CAMHUIA JJIs JaibHEHIel o0paboTKH.
VicxonHplif MOYJIb CO3a€TCSI TEKCTOBBIM PETAaKTOPOM M XPaHHUTCA B BUJE
TEKCTOBOTO (paiiya ¢ pacmmpeHrueM *.asm.

AnaBuUT AONMYCTHMBIX CHMBOJIOB AccemOiepa BKIIOYaeT B ceOs
MIPOTMCHBIC ¥ CTPOYHEIC OYKBHI aHTTTUICKOTO anaBUTa, apaOCKie MUPPHL 1
HEKOTOpHIC CIICHHALHBIE CHMBOIIBI, KOTOpPBIE B AcceMOiiepe MMEIT 0CO-
O51i1 cMmBIc. KpoMe TOTro, IOMycKaeTcs MCIOIB30BAHME HEKOTOPBIX HeEIe-
YaTaeMbIX CHUMBOJIOB, ympasistonux padotoir IBM: nmpobea (20h), nepe-
BoJ cTpoku (0Ah), Bo3Bpat kaperku (0Dh) u Tadyasimust (09h).

IIponmcHele U cTpoUHbIE OYKBBI AcceMOIepoM HE pas3iIHyaroTcs, 3a
HCKJIFOUYCHUEM CHMBOJBHBIX KOHCTAHT.

Komananbie omepaTopsl WIH IPOCTO KOMAHABI UMCIOT CICIYIO-
muit popmar:

[Merka:] [mpeduxc] MHeMonnka [onmepana(bl)] [;KomMMeHTapmii],
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rJe MeTKa — OIpenesieMoe M0JIb30BaTeIeM MMs KOMaHIbI, 3aKaHYMBAIO-
Iieecsi ABOCTOYMEM. 3HAUCHHUEM METKH SIBIIETCS aipec OTMEYSHHOH Ko-
MaHAbL. Mcnone3yioTes IUisi OpraHU3allMi KOMaH[A INepeadd yIpaBJIeHUs.
MeTka COCTOMT W3 NOCIEIOBATEIHLHOCTH CHMBOJIOB MM LMpP, OJHAKO
BCETr/la HAUMHAETCS C CUMBOJIOB aHIVIMICKOTo andaBUTAa WIK C CHMBOJIOB
@ _ 7

npeuKc — 3JIEMEHT, KOTOPBIH CITYXKHT JJIsl K3MEHEHHUS CTaHAapTHOTO
JeUCTBUSI KOMaH/IbI;

MHEMOHHKAa — MHEMOHHYECKOe OO0O3HAUYCHHE KOMAaHHBI, KOTOPOE
MpeJCTaBIsIeT COOOW KITFOUeBBIe ClloBa AcceMOiepa W HICHTH(QUIHPYET
BBINIOJIHSIEMYIO KOMaHIO# onepanuio. OOBIYHO HCIIOJB3YIOTCS COKpAIIeH-
HbIE aHTJIMHCKHE CIIOBA, MIePeIatoIie CMBIC] KOMaH/Ibl;

onepaH(bl) — 00BEKTHI, KOTOPHIE YUYACTBYIOT B YKa3aHHOW OIEpalHH.
9710 MOTryT OBITh aapeca JaHHBIX WJIN HCIOCPCACTBCHHO CaMU JaHHBIC, HE-
O6XO]II/IMI)IC JJIA BBIIIOJTHCHUA KOMAaHbI. KOMaHI[I)I MOTyT 6I)ITI) ABYX, OJHO
u Oe3onepanHbIMU. Eciii onepaHioB JBa, TO OHU pa3/IeIOTCs 3aMsITON;

KOMMEHTAPHIii — HAUMHACTCS C TOYKHU C 3aIIATOH M peIHa3HaYeH s
MOSICHEHUSI K IporpaMMe. MOXKeT BBINOHATLCS Ha PYCCKOM SI3bIKE, TaK KaK
HE BJIMSIET Ha BBITIOJIHEHHE NIPOTPaMMBIL.

Merka, npedukc, MHEMOHHKA U Onepan(bl) pa3ielsIloTCs 1Mo Kpai-
Hel Mepe OJTHUM IPOoOeIoM IpyT OT Apyra.

Ka:knasi komanja npu TPaHCJSINMH TeHepUpPYeT MAIIMHHBINA KO
KOMAaH/bI, pa3Mep KOTOPOro 3aBHCUT OT CIIOCOD0B 3aJaHUS ONIEPAH/IOB.

JupexTuBbl AcceM0iepa IIO3BOJAIOT YNPaBIATh HPOIECCOM ac-
ceMOnupoBanus U HOPMHUPOBAHUS JTUCTHHTA. VX MCHONB3YIOT AJIs pacipe-
JIeTICHUS TTaMATH, 00eCTIeUeHHS CBA3U MEXXAY NPOTrPaMMHBIMH MOAYJISIMH 1
paboThI ¢ CUMBOJIMYECKMMH MMEHaMH. YacTo UX Ha3bIBAIOT MCEBJIOKOMAH-
aamu. Gopmar TUPEKTHB OX0X Ha GOpMaT KOMaHI:

[ums] nupexkTuBa [omepana(bi)] [;kKOMMeHTapHid],

ra€ UM — UMA JTUPCKTUBBI. HI/IKOFHa HE 3aKaH4YUBACTCSA ABOCTOYHUEM H
HMEET COBEPIICHHO IPYroil CMBICI MO CpaBHEHHIO ¢ MeTKoh. Hekoropsie
JUPEKTUBBl 0053aTENbHO NOJKHBI MMETh MMS, Y HEKOTOPBIX OHO MOXKET
OTCYTCTBOBATb;

AUPEKTHBA — aHAJIOTUYHA OO0 MHEMOHUKH KOMaHJIbl U COJIEPKUT O]
HO M3 KJIFOYEBBIX CJI0B AcceMOiiepa, 0003HavaroIiee Ha3BaHUE TUPCKTUBEI,

onepanA(bl) — aHAJIOTMYHBI ONEPaHJIaM KOMAaHJl U KOHKPETH3UPYIOT
JIEWCTBHSI, BBITIOJHSAEMBIE 110 TAHHOW TUPEKTUBE;

KOMMEHTAapHii — IOSICHEHNS K IUPEKTHBE.

B oT/iMuHe 0T KOMaH[ AMPEKTUBBI JAEHCTBYIOT TOJIBKO B Mpolecce

acceMOJIMPOBaHUSI MPOrPaMMBbI M He TeHEPUPYIOT MAIIMHHBIX KOJ0B.
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Hcxonnblit MOAY/Ib, KaK MpPaBHIO, COCTOUT W3 HECKOJBKHX (par-
MEHTOB MPOTPaMMBbl, CIPYIINUPOBAHHBIX MO (QYHKIHOHAJIBHBIM IPU3HAKAM
— JIOTHYECKUX cerMeHToB. KaxK/blii U3 CErMEHTOB HAYUHACTCS C AUPEKTH-
Bel SEGMENT (Hauano cermMeHTa), KOTOpas 00S3aTENbHO MOJIKHA UMETh
YHHUKaIbHOE UMsI, U 3aKaHumnBaeTcs nupektuBoit ENDS (koHen cermenTa) ¢
mem dce umenem. VIMEHa CErMEHTOB, KaK IPABUIIO, HECYT CMBICIOBYIO
HATPY3KY, aCCOIMUPYSCh C HA3HAYCHUEM CETMEHTA IPOTPAMMBI;

ums SEGMENT [napamerpsi]

umsa ENDS

B cermeHTe JaHHBIX IPOTPaMMBI ONPENEISIOTCSA ITaHHEIE (Iepe-
MEHHBIe, CHMBOJIBHBIC IETIOYKH, MACCHUBBI U 1IP.) ¢ KOTOpHIMU OyneT pabo-
TaTh nporpamma. Jlyisi onpejeneHus J@HHBIX Yalle BCEro HCIOJIb3YITCS
mupektuBel DB (Define Byte) (onpenenuts Gaiit), DW (Define Word)
(ompenenuts cnoso), DD (Define Doubleword) (ompenenuts aBoitHOE
cnoBo), pexe DQ (Define Quadword) (onpenenuts yeTsipe cioBa) u DT
(Define Tenbyte) (ompenenuts necatb Oaiit). [IMpeKTHBBI onmpeaeaeHUst
AQHHBIX HMEIOT ciIeayromuii Gopmar:

DB
[mms nepemennoii]  DW | <uau.3mau>[, <wau.3mau.>,| ..
DD

B Hux ompenenseTcs: CKOJBKO €IUHUI] MaMATH (0aiT) HeoOxomuMo 3ape-
3epBUPOBATH IS TIEPEMECHHOW C YKa3aHHBIM UMCHEM WM KaK WX WHUIHAJIH-
3MPOBaTh, €CIH 3a/IaHbI HAYaJIbHBIC 3HAUCHUs. B moie omepanna Tpedyercs
XOTs OBl OJTHO HAYaJIbHOE 3HAYEHHUE, HO JOMYCTHM U CIHUCOK HAYalIbHBIX
3HAYCHUH, 3JICMEHTHI KOTOPOTO PA3JEIIAIOTCS 3amsaThIMU. [IpUMepHBIA BHT
TUIIOBOTO CErMEHTA JAHHBIX MPEACTABICH HIXKE:

Data SEGMENT ;Ha4Jajo cerMeHTa ¢ umeHem Data

var 1 DB 11000110b ;OTIPEIEeTTUTh MIepeMEeHHYI0 var | pasmepom
;0aiiT ¢ HaganpHbIM 3Hayenuem 11000110b

var 2 DW 9FFEh ;OTIPEACTUTh EPEMEHHYIO var_2 pasMepoM

;CJIOBO ¢ HayanbHbIM 3HaucHueM 9FFEh
var 3 DW ? ;OTIPEIETTUTh IEPEMEHHYIO var 3 pa3MepoM

;CJIOBO HE 3aJ[aBas €€ HaYaJIHbHOTO 3HAUCHHS
string DB ‘Assembler’ ;OIPENICNIUTh CTPOKY CHMBOJIOB string

;KX bl CUMBOJI KOTOPOH UMEET pazMep

;0aiiT ¢ HaYaILHEIM 3HaueHneM Assembler
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mas_1 DB 0, -3, 28,46,39 ;ompenenuTs MaccuB ¢ UMEHEM mas_ |
;COCTOSIINI U3 TSATH YUCIOBBIX DJIEMEHTOB
;pazmMepom OalT

Data ENDS ;KOHEI[ cerMeHTa ¢ uMeHeM Data

Kak BuAHO U3 NpUBENEHHOIO IpHUMEpa, [UIsl 3allaHusl HadaJbHBIX
3HAYEHUN MOTYT UCIOJb30BaTHCS YUCIIOBbIE KOHCTAHTHI, IPEICTABICHHbIE
B nmBomyHO# (Binary - b), mectragmarepuunoii (Hexadecimal - h), Boceme-
puunoii (Octal — q) wnn gecstuanoii (Decimal — d) cucremax cuucieHus.
[pu 3ToM 3a Mimaamie# udpoii yucna J0KEH ClIeA0BaTh OJHOOYKBEHHBIN
JICCKPHIITOP CHCTEMBI CUMC/ICHHs . EC/IN MecTHAIIATePHYHAS KOHCTAH-
Ta HAYNHAeTcsl ¢ OYKBBI, TO 0HA 00513aTEJbHO J0JIZKHA OBITh JOMNOJHEHA
c/JIeBa He3HAYALUMM HYyJIeM.

ITocne Toro xak mepeMeHHasi OOBABIICHAa B CEIMEHTE MaHHBIX, Kax-
asi U3 HAX CBA3BIBACTCSA C TpeMs aTpuOyTaMu, KOTOpPBIE HCIIONB3YIOTCA
IPOrPAMMOM:

cerment (SEG) — upeHTHOUIMpPYET CErMEHT, COIEpIKallui mepe-
MEHHYIO;

cmenrenue (OFFSET) — npencrasnser coboii pacctosnue B 6aiiTax
OT Hayaja CeTMEeHTa /10 IePEeMEHHOM;

Tun (TYPE) — unentudunupyer enuHUIy MaMATH, BBIICISIEMYIO
IUTA XpaHEeHHUs TIEPEMEHHOM, T.€. 0aiiT, CIIOBO, TBOHOE CIIOBO U T. A.

B cermeHTe creka mporpamMmbl pe3epBUPYIOTCS SUYEHKH HaMSATH
YKa3aHHOT'O pa3Mepa sl OpraHu3alyy BPEMEHHOTO XPaHUJIUILA JaHHBIX U
Pe3yIBTATOB IPOMEKYTOUHBIX BBIYUCICHUN NPU BBIITOJHEHUH MIPOTPaMMEI.
TUNUYHBINA CETMEHT CTEKA MPUBOIUTCS HUXKE:

Stk SEGMENT ;HAa4ajo cerMeHTa ¢ uMeHeM Stk
DB 256 DUP (?) ;0TBECTH MO CTEK 256 Oaiit
Stk ENDS ;KOHEI[ CerMeHTa ¢ uMeHeM Stk

Jnst pesepBUpoBaHUs SUEEK MaMSATH IS CT€Ka UCHOJb3YeTCs AH-
pextuBa DB ¢ omepangom 256 DUP (?). Ota kouctpykims DUPlicate (1mo-
BTOPSATH) UMEET CIICAYIOIIHN (popMar:

n DUP (<uau. 3Ha4.> [, Ha4. 3HaY., ...]),

3[eCh IapaMeTp N 3aJaeT YHCIO MOBTOPSHUH 3JIEMEHTOB, HaXOMAIINXCS B
KPYTJIBIX CKOOKaX.

2 B o6o3HaueHnn JACCATUYHBIX YUCEII UCITOJIB30BAHNUE NJECKPUIITOPA HE 00s13aTeNbHO.
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B cermeHTe KoOga mporpaMMbl TPHBOIUTCS IOCIEIOBATEIHHOCTH
AcceMOIepHBIX KOMaH/I, B COOTBETCTBHH C alTOPUTMOM DPEIIAcMOM 3aadH.
TumnoBoe MOCTpoeHHE CETMEHTa Koaa NpuBOIUTCS HIbke. Kak u mpyrme
CEerMEeHTHl OH HaumHaeTcs W 3akaHduBaeTcs aupektuBaMu SEGMENT u
ENDS c nmenem Code. OnHako npH €ro HalucaHUM CIEAYET MpPUACPIKH-
BaThCs OIPEICIICHHBIX MTPABUIL:

— T1epBas KOMaHJia CerMEHTa JIOJDKHA UMETh METKY, KOTOopasi sBJIsi-
eTCsl TOUKOH BX0JIa B IPOIpaMMy;

— JIBE MEpBbIe KOMAH/Bl CETMEHTa MHUIMAIU3UPYIOT (3arpy’KaroT)
cerMeHTHBI perucTp AaHHBIX DS cerMeHTHBIM (0a30BBIM) a/IpeCcoM Cer-
MeHTa AaHHbIX. [I0CKONbKY CerMeHTHbIe PerucTphbl He J0MYyCKAIOT Hemo-
CpeACTBEHHOM 3arpy3kM, oHa npousogutcs yepe3 POH, B naHHOM city-
Yae uepe3 perucTp-akkymyasTop AX;

— 3aKaHYMBATbCS CErMEHT JOJDKEH KOPPEKTHBIM BBIXOA0OM B
DOS, uto obecrieunBacTCs TPEMs MOCICAHUMHU KOMaHIaMU.

TunuyHbBIA BUJ CErMEHTa KOJa I0Ka3aH HUXKE.

ASSUME DS:Data, SS:Stk, CS:Code ;Ha3Ha4YuTh CETMEHTHBIC PETUCTPHI

Code SEGMENT ;Hayajo cerMenTa ¢ umeneMm Code

Start:
MOV AX, Data ;3arPy3UTh CETMEHTHBIN peructp DS
MOV DS, AX ;CETMEHTHBIM aJJpeCOM CETMEHTa TAaHHBIX

................... ;371€Ch PaCIOJIararTCs
................... ;komMaHabl AcceMOepa

................... ;B COOTBETCTBHHU C AJITOPUTMOM

................... ;3a7a9u

MOV AL, 0 ;3aBEPLIUTD IIPOrPAMMY

MOV AH, 4Ch ;C TIOMOIIIBIO

INT 21h ;DOS
Code ENDS ;koHer cermenTa ¢ umeneM Code
END Start ;KOHELl HCXOJIHOT'O MOJYJIs

Ilepen mepBbIM HCNOJIB30BAHHEM CErMEHTHBIX PErHCTPOB U Ie-
pell KaKIbIM MECTOM B IPOrpamMMe, TJe UX COAEPKHUMOE MOXKET U3MEHUTh-
cs, Heooxoauma aupektnBa ASSUME (mipenrosioxuthb, caurtaTh). Lleneco-
00pa3Ho pacroyiaraTh ee rnepej CerMeHTOM KOAOB. JIMpEeKTHBa MMEET ciie-
nytomuit Gpopmar:

ASSUME <SR: 0a3o0Bblii agpec>, [<SR: 0a3o0Bbl1ii agpec>,] ...,
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3neck SR — cermentHsiit peructp (DS, SS, CS nnn ES), a 6a30Bblii aapec
3aJaeT CETMEHTHBIA ajapec OONacTH MaMsTH, KOTopas ajpecyercs depes
9TOT CETMEHTHBIH peructp. 3agaTtb 0a30BBIE ajgpeca CErMEHTOB MOXKHO C
MTOMOIIIBI0 MX MMEH, YTO U JIeNTaeTCsI B PUBEICHHOM BEBIIIE TPHMEpE.

Ecmu ASSUME DS:Data, SS:Stk, CS:Code, To 3T0 03Hayaer, 4to
0a30BBI apec cerMeHTa JaHHBIX ¢ MMeHeMm Data OKEH HAXOAWUTHCS B
peructpe DS, cermenTa creka ¢ uMeHeM Stk — B peructpe SS, a cermeHra
kona ¢ umeneM Code — B peructpe CS. Tem He MeHee, 3Ta TUPEKTHBA HE
0CBOOOXKIAaeT MPOTPAMMHUCTA OT HAYAIbHOW MHHITHATU3AINH CETMEHTHBIX
pEeTUCTPOB (CM. JBE MEpBbIe KOMAH/IBI CETMEHTA KOJIOB).

3aBepuiaeTcst MCXOIHBIM Moaynb aupektuBoil END, B kauecTBe
orepaHa KOTOPOH HCIIONB3YeTCsl TOUKa BXOJa B MporpaMmy (MeTKa Imep-
Boii koMaHabl). Tem cambiM cooOmiaercst AcceMOiiepy O AOCTHIKECHHU
KOHIIa MCXOJHOTO0 MOAYJId W JAaC€TCA YKa3aHUMC HadaTb BBIIIOJIHECHUE IIPO-
IpaMMBI C KOMaH/Ibl, TOMEUEHHON MeTKoil Start.

Iopsinok HammcaHUsi CETMEHTOB B HCXOJHOM MOJYJe 3HAYEHUS
He MMeeT, OTHAKO I0CJe 3arpy3Kd MPorpaMMsl B NaMSTh, PacloJioKe-
HHE CeTMEHTOB OyIeT TAKHM JKe, KAK B HCXOTHOM MOJY.JI€.

2.3 IlepBasi nporpamma Ha AccemOJiepe

Uccaenyemas B nanHoii pabore nmporpamma Hello 1, mo3BosnsieT BbI-
BECTH Ha JKpaH MOHHUTOpa CTpPOKy Tekcta ¢ umeHem Greet— Hello, My
friends! (cm. 1.4.2).

Hcxonublit MOIy b MPOrpaMMbl OPTaHW30BaH B BUJE TPEX CETMEHTOB,
Kak OBLIO OIMCaHO BHIIIE.

JlaHHBIMU SIBIISICTCSl BBIBOJMMAs Ha SKpaH CTPOKA, KOTOpas M 00b-
sBisieTcst B cerMeHTe gaHHbIX. Lndper 13 n 10 B cTpoke oObsBICHHS NIepe-
MEHHBIX SIBJISIFOTCS YIIPABISIONIMMHI CUMBOJIAMH M 03HAYar0T KOJBI IIEPEBO-
Jla CTPOKH ¥ BO3BpaTa KapeTKH. 3aMBIKAIOIIHUI CHMBOJBHYIO CTPOKY IIepe-
oTpeneeHHBI cUMBOIT ‘$’ (mommap) 3TO mepeMeHHasi, KOTopas SBISeTCs
CYETYMKOM TEKYIIEero aapeca Iocie OMpeAeNICHUS CHMBOJBHON CTPOKH.
Yacto ucnonb3yeTcs Uil BBIYMCICHUS AJIMHBI CUMBOJIBHOHN IIEPEMEHHOM.

B cermenre crexa ¢ umeHeM Ourstack pesepsupyrorcs 256 sueex
MaMsTH pa3MepoM OalT AJIst OpraHU3aliK CTEKa.

B cermenre xoaa c umeneM Code, nociae HHULNMANIU3ALUN CETMEHT-
Horo peructpa DS, cieayror KoMaH/ibl BEIBOJIa CTPOKH CHMBOJIOB Ha 3KpaH.
Jls aToro:

— B peructp AH 3ammiceiBaetcst HoMep GyHKIMH BbIBoIa Ha SKpaH 09h;

— B peructp DX 3arpyxaercsi HauaJlbHbIN aApec BHIBOAUMOMN CTPO-
ku cuMBOIIOB OFFSET Greet. [nmiHy BEIBOOMMOM CTPOKH MOXKHO HE yKa-
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3bIBaTh, T.K. BBIBOJ OyAET MPOHMCXOJUTH IO CHMBOJA OOJUIapa B KOHIE
CTPOKH;

— BBITIOJTHACTCS KOMaHAAa NpepbiBaHusi int 21h, BeI3bIBaromas
npepsiBaHe ¢ TunoMm 21h, kotopoe mo3BoseT 0OPATUTHCS K CIYKEOHBIM
¢byHKIMAM onepanuoHHol cucrembl MS DOS.

B pesynbrate mpoucxomuT oOpamieHHe K CJOYKeOHBIM ¢(yHKmuaM MS
DOS, u3 xoropbiIx BbIOMpaeTcst (QYHKIHS BBIBOJIAa CTPOKHM CHMBOJIOB WU
CTpOKa C yKa3aHHBIM UMEHEM IOSBISETCS Ha HKPAHE.

AHaNOTUYHO MPOMU3BOANTCS 3aBEPIICHAE IPOTPAMMBI:

— B peructp AL 3aHOCHTCS KOJI YCIIELLTHOTO 3aBEPILEHUS IporpaMmel 0;

— B peructp AH 3ammceiBaercs HoMep ¢yHKunu 3aBepiienus 4Ch;

— BBIIOJIHAETCS KOMaHAa npepbiBanus c tunom 21h.

B pesyaprare mpoucxomuT oOpaiieHue K Cay:keOHbIM GyHkuusm MS
DOS u3 koTOphIX BeIOMpaeTCcs (QYyHKLMS 3aBEplICHHS MPOrPaMMBbl U HPO-
rpamMMa KOpPpPEeKTHO 3aBepIlaeT CBOIO padory.

2.4 OcoGennoctu padorsl ¢ Accemdaepom aisa MS DOS

Ha xommbioTepax ¢ 64-X pa3psIHbIMH ONEpPanuOHHBIMHA CHCTEMaMH
Windows 7, 8, 10 He ymaercs 3amyCTUTh MPOTPAMMEI PEaTBHOTO PEXHMa
MS DOS u3-3a HECOBMECTUMOCTH. B 3TOM cilyyae UCMONb3yeM IMYJISTOP
cucrembl DOS — DOSBox. DOSBox sBisieTcss cBOOOHO pacmpocTpaHse-
MOM MpOrpaMMOM C OTKPBITBIM HCXOZHBIM KomoM. Jlims paboTel depes
DOSBox Hy)XHO HCIIONB30BaTh HEKOTOPHIE NMPOCTHIC MPUEMBI, ONTUCAHHBIC
HIDKE.

[pemnonoxuM, uro Bamm Qaiiner  XpaHATCS Ha  JTUCKE
D:\UCHEBA\ASM. /It pabotsl ¢ ucnonszoBanneM DOSBoX HY>XHO BbI-
MOJHUTG CIIEAYIOILEE:

— 3amyctuts DOSBox ¢ pabouero cronma koMmmbiorepa. Ha skpaHe
MOSIBSTCS JIBa OKHA, OJJHO M3 KOTOPBIX SABISIETCS OKHOM COCTOSIHHS M CITy-
JKUT JJI BBIBOJA CIIY)KEOHBIX COOOIICHHH, a BTOPOE SBIISAETCS PaObOUHM.
OKHO COCTOSIHUSI MOXKHO CBEPHYTb.

— CO311aTh JOKAJIBHBIN pabOunii KaTajlor ¢ IMEHEM, COBIAJAIOIINM C
MMEHEM JIMCKa, Ha KOTOpOM Haxojsrcsi Bamm daiier. st aToro B xo-
MaHJHO cTpoke padboyero okHa DOSBox Habupaem:

z:\>mount D D:\

[Mocne cooOmiennst 0 ToM, 4yTO paboumii Karajor co3naH, paboraem
n3 kKomaHaHOH cTpokn DOSBox kak w3 OOBIYHONW KOMAaHIHOW CTPOKH
MSDOS:

z:\>D:\ ; TIepelTH B KOPHEBOM KaTajor aucka D;
D:\>cd UCHEBA\ASM; nepeiftu B nanky ASM, caenas ee TeKyIeif;
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D:\UCHEBA\ASM>tasm/z/zi/n hello_1 hello_1 hello_1; 3amycTtuTh
;IIporpamMMmy tasm.exe

Welcome to DOSBox vO.74

For a short introduction for new users type: INTRO
For supported shell commands type: HELP

To adjust the emulated CPU speed, use ctrl-Fi1 and ctrl-FiZ.
To activate the keymapper ctrl-F1.
For more information read the README file in the DOSBox directory.

HAUVE FUN?
The DOSBox Team http:/ s, dosbox.com

7. :%\>SET BLASTER=AZZ0 17 D1 H5 To

5 omount d d:s
Drive D is mounted as local directory d:\

D:%>cd uchebaNasm

D :\UCHEBANASM> tasmez zi-sn hello_1 hello_1 hello_1_

Puc. 1.2 — Hayansaoe okHo DOSBoX 1 oToOpakaeMbie B HEM
KOMaH/IbI

DOSBox obnamaeT J0CTaToOuYHO OONBIIIM HaO0OPOM BO3MOXKHOCTEH,
KOTOpBIE MOXKHO Y3HAaTh HaOpaB B KOMaHIHOH CTpOKe

z:>intro.
Jiis monry4derns ceeieHnit o komaagax DOS MoxHO HabOpath
z:\>help.

Crenyromue KOMOMHAIIMK HaXKaTUi KIIABMII MO3BOJISIOT YIPaBIATh
pexxumamu DOSBox:

ALT+Enter — rnepexio4eHne IMOIHBIA/YMEHBIICHHBIA YKpaH;

CTRL+F1 - nepeHa3HaueHHE KHOIIOK KIIaBHATYPHI;
CTRL+FS5 - caenath CHUMOK 3KpaHa B Buze (aitna *.png;
CTRL+F9 —3axpsITh nIporpaMmy;

Escape — 3aKpBITh IPaUUECcKOe OKHO.

3 IMoaroroBka k padore
3.1 M3yunTh METOAMYECKUE YKAa3aHUS 1 PEKOMEH/IOBAHHYIO JIUTEPATYpYy.
3.2 IloAroTOBUTH OTBETHI HA KOHTPOJIHHBIE BOIIPOCHL.
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4 3ananue HA BBINOJHEHHE PadOTHI
4.1 Ha mucke C wmu D co3nmate manky (katanor) ¢ umeHem «Family
name»’, HarpUMep:

D: \USER \Petrov.

CkonupoBath B CO3JaHHYIO Tarnky ¢aitinsl Typ6o Accembiepa tasm.exe,
tlink.exe u td.exe u3 nanku TASM.

4.2  Hcnonb3ys TEKCTOBBIH pEIAaKTOpP, CO31aThb U OTPENAKTHPOBATH HUC-
xoaHbli Moayns mporpammsl hello_l.asm, TekcT KOTOpOro NpUBEAEH HU-
xe.

;Program Hello 1— Bamra nepBas mporpamma
Data SEGMENT ;OTKpPBITH CETMEHT IaHHBIX
Greet DB 'Hello, My friends!', 13, 10,'$' ;Onpenenuts CTpoKy
;CUMBOJIOB ¢ uMeHeM Greet

Data ENDS ;3aKpBITh CETMEHT JTAHHBIX
Ourstack SEGMENT Stack ;OTKpBITh CETMEHT CTEKa
DB 100h DUP (?) ;OTBecTH moJ CTEK 256 GaiT
Ourstack ENDS ;3aKPBITh CETMEHT CTEKa
ASSUME CS:Code, DS:Data, SS:Ourstack ;Ha3snaunth cerMeHTHEIE
;PETUCTPBI
Code SEGMENT ;OTKpPBITH CETMEHT KOJIOB
Start: mov AX, Data ;HuIManu3nupoBaTth
mov DS, AX ;CeTMEHTHBIN peructp DS
mov AH, 09h ;BeiBecTr ctpoky Greet
mov DX, OFFSET Greet ;Ha DKpaH C MOMOIIBIO
int 21h ;DOS
mov AL, 0 ;3aBEPIIUTH IPOrpaMMy
mov AH, 4Ch ;C TIOMOIIIBIO
int 21h ;DOS
Code ENDS ;3aKpBITh CETMEHT KOJOB
END Start ;Konen ucxomnoro Moayst

4.3  Hcnonezys xommuwistop TypOo AccemOiepa tasm.exe co3aath
¢aiinet hello_1.obj u hello_1.1st. [IpocMoTpeTs Ha 3KpaHe TEKCTHI CO3/1aH-
HBIX (paiiioB hello_1.0bj, hello_1.Ist 1 mpoanam3MpoBaTh UX.

3
IIpu npucBOeHNN HMEH CIeyeT HCIoIb30BaTh npasmia MS DOS.
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4.4  Hcnomnpsys xommonoBumuk tlink.exe cozmate daitnst hello_1.exe u
hello_1.map. Beectu Ha skpan ¢aiinsl hello_1.exe, hello_1.map u mpo-
aHATN3UPOBATh HX.

4.5  VYb6emutscs B paborocniocodHOocTH mporpammsl hello_1, 3amycTus ee
13 KOMaHJHOH CTPOKH.

4.6  Co3math, [UIS YCKOPEHUS MpOIecca acCeMOIUPOBaHUS U KOMIIOHOB-
K1, KOMaHIHBIH (aiiJ1 ¢ 1o0bIM UMeHeM ¢ paciuuperueM bat (*.bat). [{ns
3TOTO B TEKCTOBOM penakTope «BaokHOTY HabepuTe TEKCT, COCTOSIINI U3
MOCTIEIOBATENBHOCTH BBHIIOMHIEMBIX koMaHl DOS u coxpaHuTe ero ¢ pac-
mmpenueM bat:

tasm /z /zi /n hello_1 hello_1 hello_1
tlink /v hello_1

VYnanure u3 Tekyuiero kartainora Bce ¢aitisl hello 1, xpome uncxon-
HOTO, U HpPOBepbTe PabOTOCHOCOOHOCTh CO3AaHHOTO KOMAaHAHOTO (aiina,
3aIlyCTUB €r0 U3 KOMaHIHON CTPOKH.
4.7 Co3maTh yHHMBEpCAJIbHBIH KOMaHAHBIM (aitn run.bat, kKoTopbIi
MOXKHO HCIIOJIb30BaTh IS aCCEMOINPOBaHUS M KOMIIOHOBKH JII000H co37a-
BaeMoil Bamu porpammel. /st 3TOT0 B KOMaHIHOM (aiiie, CO31aHHOM B II.
4.6, nMeHa (¢aiina ciemyer 3aMEHUTh Ha CUMBOJIEL Yo1:

tasm /z /zi /'m %1 %1 %1
tlink /v %1

Jlis 3amycka yHHMBEpCAJIbHOTO KOMaHJHOro (aitia HyXHO B KO-
MaHIHOW CTpPOKE IOCiie MMeHH KOMaHIHoro ¢aiina (6e3 pacumpeHwus)
yKa3aTh UMs Baiero nexoaHoro MmoayJist 0e3 paciMpeHus, Harpumep:

run hello_1 ;3aIIyCTHTh KOMaHIHBIHN (paiil ¢ UMEHEM run
;a1 ucxoanoro monyiis hello 1.

VYnmanure U3 Tekymero katanora Bce ¢aitnsl hello 1, xpome ncxon-
HOTO, U IPOBEpbTe pabOTOCHOCOOHOCTh CO3AHHOTO KOMAaHAHOTO (aiina,
3aIlyCTUB €T0 U3 KOMaHIHON CTPOKH.
4.8  Buaectu m3meHeHus B mporpammy hello_1, koTopble 3acTaBAT ee BHI-
BOJWTH Ha 3KpaH eIle IBE CTPOKH CHMBOJIOB, Hampumep, «My name is
Family name» u «My group IST-41». JIns 3T0TO CO3/1aliTe HOBBIA HCXOA-
HbIit Moaynb hello_2.asm, BbimonHHMTE acceMOIMPOBaHWE W KOMIIOHOBKY,
rocJie 4ero yoenurech B paboTocriocoOHOCTH POTrPaMMBI.
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5 TpeGoBanus k oTUETY

OT4Y€T JOHKEH COMePIKATD:

— TUTYJBHBIA JIUCT C yKa3aHueM Ha3zBanus BY3a, kadenpsl, HOMe-
pa U Tembl JabopaTopHOU pabothl, a Takke ®. M.O. cTymeHTa, moAroTo-
BUBILIETO OTYET;

— e paboThl;

— JIACTHHTH MUCXOJHOTO MOJIYJIS U BCeX (paijioB, CO3IaHHBIX B TIPO-
ecce acceMOIMpoBaHust U KOMITOHOBKH uist mporpaMM hello_1 u hello_2 ¢
KOMMeHTapusaMu: *.asm, *.obj, *.Ist, *.map, *.exe;

— JIMCTHHTHY CO3/IaHHBIX KOMaHIHBIX (haitmoB *.bat ¢ komMMmeHTapms-
MH.

6 KoHTpoJsibHBIE BONIPOCHI
6.1  Komauns! u qupektuBsl AccemOiiepa. @opMaT U OTIHYHS.
6.2  Kakosa 1ienb cerMeHTaluu naMsatu?
6.3 Uro Takoe 6a30BEIif afpec cerMenTa?
6.4  Kaxue 3HaYCHHS MOXET MPUHUMATH 0A30BHIH aJpec cerMeHTa?
6.5 KakoB MakcumanbHbII pa3Mep CETMEHTa U ovyemy?
6.6 U3 Kakux JIOTMYECKHX CETMEHTOBCOCTOMT HCXOJHBIH MOAYJb ac-
ceMOJIepHOH MporpaMmbl?
6.7  Kakxumu n1MpeKTUBaMU OMUCHIBAETCS] CETMEHT?
6.8  Kak ommchIBatoTcs pasziauyHbIe TUIBI JaHHBIX, UCIOJIb3yeMBbIE IPO-
rpamMmoin?
6.9 KaxoBo naznauenue nupexkrussl ASSUME?
6.10 B uem 3akirodaercss HHUIMAIU3ALNA CETMEHTHBIX PErUcTpoB?
6.11 Yto Takoe acceMOMUpPOBaHNE M KOMIIOHOBKA ITPOTPaMMBI?
6.12  Yto npexacraBisgeT co00i HCXOIHBIA MOTYITb IIPOTPaMMBI?
6.13  Omnmmmre CTaHZAPTHOE HAYAJIO U OKOHYAHHE CETMEHTa KOJIOB?
6.14 KakoBo conepkanue ¢aiuioB ¢ pacmupenusmu *.ASM, *LST,
* OBJ, * MAP, * EXE?
6.15 KakoBo Ha3HaueHHE M B YEM OTIMYUS METKH KOMAHIBI OT MMEHHU
JIUPEKTUBBI?
6.16 Jlns dero TpeOyercst momedaTh HAdaJIbHYI0 KOMaHAy MpPOrpamMMbl
METKOH?
6.17 Kak 3aBepiaercss HCXOJHBINA MOAYJIb IPOTPaMMBI?
6.18 Jlng gero mpenHazHadeHa nporpamma DOSBox?
6.19 Kak cmenath Bamry pabodyio manky TeKylield MpH HCIIOIb30BAHUH
nporpamMmmbl DOSBox?
6.20 KaxkuM 00pa3oM MOXHO COXPaHHTh KOIMHIO DKpaHa B IMPOTpaMMe
DOSBox?
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7 PexomeHnayemasi quTepatypa
7.1  HOpos, B. U. Assembler [Texcr]:yue6. mocobue mns By3oB / B. U.
OpoB. 2-¢ uzn. — CII6.: [Tutep, 2007. c.121...141.
7.2  ®unorenoB, K. I'. OcHoBsl si3pika Accembiepa [Texcr] / K. T.
®unorenos. — M.: Pagno u cBsa3s, 2000. — c. 22...31.
7.3  ®unorenoB, K. I'. Mcnoms3oBanme si3bika AccemOnepa [Tekcr]:
yaeb. mocobue mns By3oB / K.I'. ®unorenoB. — M.: T'opsgas muHHS-
TenexoMm, 2004. — c. 25...35.
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JladopaTopHas padora Ne2
Ynpouménnoe opopmiaenue nporpamm. Co3gaHue HCNOJHAEMBIX *.com
daiisnon

1 Ilean paGoTsl

[IpakTHyeckoe OBIAJICHUEC HABBIKAMH YIPOINEHHOTO O(QOPMIICHHUS
MPOCTEUIINX MPOTPaMM Ha si3bIke AcceMOiiepa U pabOThI ¢ MpOrpaMMaMu
TASM u TLINK.

2 TeopeTuueckuii MaTepuaj

2.1 YupomenHoe oopMiIeHHe NPOrPaMM

Jlyist co3manust MPOCTHIX MPOTrPaMM, KOTOPBIE COAEPKaT 10 OJHOMY
CerMEHTY JUISl IaHHBIX M KOZa, a TakXKe Ul NporpaMM, MOIYJIH KOTOPBIX
MIPEIOIaraeTCsl CBA3BIBATh C MPOrpaMMaMH Ha S3BIKaX BBHICOKOTO YPOBHS,
HCTIONB3YIOTCSl YIPOIICHHBIE MUPEKTHUBBI CETMEHTAINH. [IpH 3TOM CTpyK-
Typa HCXOIHOTO MOMIYJISI HECKOJIBKO YIIPOIIAETCS.

Takue mporpaMMbl HAYMHAIOTCS C JUPEKTHBBI YKa3aHIS MOZIEIH T1a-
st MODEL, xotopas B mpocTeiiiiieM cirydae uMeeT Gpopmar:

.MODEL<moaenb namsitu > [, si3bIK],

rae  — <mMojesib MaMsTH> — UMs BHIODAHHOM MOJIENN TIaMSITH, SIBISIETCS
00513aTeNIbHBIM OIIEPaH/IOM;

— [s3BIK] — UM s3BIKA MPOrPaMMHUPOBAHNUS, HA KOTOPOM HAIHMCaHBI
BBI3BIBAEMBIC W3 JAHHOTO MOIYJIS ITpoueaypsl. OTo Moxket ObITh C, Pascal,
Basic u npyrue.

Ecnmu mporpamma HammcaHa HOJHOCTBIO HA AccemOuepe, TO J1ocTa-
TOYHO yKa3aTh TOJBKO MOJEJb MaMATH. Bo3MOXKHBIE MOJENN MaMATH U UX
onucaHue TpuBeaeHs! B Tabnuie 2.1. Kax BugHO U3 3TOH TaGmuIel BEIOOP
nupektussl JMODEL onpenenser Habop cerMEHTOB NPOrPaMMBI, Pa3MephI
CeTMEHTOB JaHHBIX M KO/, CIIOCOOBI CBSA3BIBAHMS CETMEHTOB M CETMEHT-
HbIX peructpoB. AupektuBy ASSUME, B otianume ot crioco6a TpaanuIMoH-
HOTO 0(OPMJIICHUSI CETMEHTOB, HE UCIIOJIB3YIOT.

Jasi mporpamm Ha Accem0jepe HCNOJIb3yeTC MOJeJb NAMSTH
Small.

IIpumenenne aupextuBbl .MODEL 00s3bIBaeT nporpaMMucTa Hc-
MOJIb30BaTh JJISi ONMHCAHHSA CETMEHTOB HMCXOIHOTO MOAYJNS YNPOIICHHBIC
JUPEKTUBBI OMHCAaHUS CerMeHTOB. Kakmas m3 Mozaenei MOXeT HCIIONb30-
BaTh IUPEKTUBBI, IPEACTABICHHBIC B Ta0muIe 2.2.
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Tab6muma 2.1
Monenn namsatn
Tun | Tun Ha3nauenue
Nmst Omnpenenenne
KOJa |TaHHBIX MOJIeNH

Tiny near |near CS=DS=SS=dgroup Jnst cozmaHust
Kon m manHbIe 00BbeIMHEHBI|*.cOm TIpoTpamMM
B OJHY TpYIIy C HMEHEM
dgroup.

Small near |near |CS=_text; st HeGonmbIINX U
Kom 3aHumaet omuH cer- CPEHHX MPOrpaMM
MeHT. JlanHble oObeauHeHsI [(*.exe). s mpo-
B OJTHY TPYIIY C HIMEHEM rpamMMm Ha AccemO-
dgroup. mepe.

Medium |far |near |CS=<model> text st 6ompImmx mpo-
Heckombko cerMeHTOB KOa. [TpaMM C MaJIbIM
JlanHbIe O0BETUHCHBI B OJ1- |00BEMOM JJAHHBIX.
HY TPYIITy ¢ IMEHEM
dgroup.

Compact |near |far CS=_text Cermenr koma 64K.
Kon B onHOM cermenre. OO0beM TaHHBIX HE
JlarHbBIe O0BETUHEHBI B OJ1- |OTPaHHYEH.

HY TPYIITy C IMEHEM
dgroup.
Large far  |far CS=<model>_text Pasmep xoma n
Ko B HECKONBKUX CETMEH- |IaHHBIX HE OIPaHH-
taX. JlaHHbIe 0ObeAMHEHBI B |4eHbI. J{is 601b-
OJIHY TPYIIIYy C HIMEHEM HIMX POTPaMM.
dgroup.
Huge far |far CS =<model>_text Toxe, uto u large.
Benena mis co-
BMECTHMOCTH C
SBY.

Tchuge |far |far CS =<model>_text Hcnons3yercs mpu
pOTPaMMHPOBa-
uHun Ha TurboC u
BorlandC++.

Flat near |near CS =text Hcnonb3yercs B
DS =SS =flat cpene OS/2.
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Jlyist yOpoIieH st CChUIOK K MMEHaM CErMEHTOB BBEJICHBI HECKOJIBKO
MpeAONpPENeICHHBIX UICHTU(PHKATOPOB, KOTOPbIE MOTYT UCIIOJIb30BATHCS B
nporpamme. OCHOBHBIE U3 HUX MPENCTaBICHBI B TabmuIe 2.3.

Tab6muma 2.2
YTpouleHHbIE IUPEKTUBbI OMTUCAHUS CETMEHTOB

Jupextusa Omnmcanne
.code CermeHra Koja
.data CerMeHTa HHULMAJIU3UPOBAHHBIX JaHHBIX
.const CerMeHTa NOCTOSIHHBIX JaHHBIX
.data? CerMeHTa HEMHULMATU3UPOBAHHBIX JTaHHBIX
.stack [pazmep] | Cermenra creka. [Tapamerp 3agaer pa3mep creka
fardata [uma] | CerMeHTa HHUIIMATU3UPOBAHHBIX JaHHBIX TUNA far
fardata? [uma] | CermMeHTa HEMHUIMATU3UPOBAHHBIX TAHHBIX TUMA far

Tabnuna 2.3
Wnentudukatopsl, coznaBaembie qupektnBoii MODEL
Nms .,
3nadyeHne: PuU3nvecKuil agpec cerMeHTa
naeHTHGUKaTOpa
@code Kona
(@data JlaHHBIX THIIA near
(@data? Hennnnmanm3npoBaHHBIX JAHHBIX THUIA near
(@fardata Jannpix Trama far
(@fardata? Hewnannmanmm3npoBaHHBIX JaHHBIX THMA far
@stack Creka

I[J'IH CO3aaHHuA ACCCMGJ’IepHLIX nporpamm € YIpoOumeHHbIMU TUPCK-
THUBaAMH CCTMCHTAIIMU MOXXHO HCIIOJIb30BaTh HpI/IBOHI/IMHﬁ HIDKE 11a0JI0H:

;Forma 1 — ympormmenHoe oopMiIeHre IporpaMm

.MODEL SMALL ; MOJIENb MaMSATH OJIMKHETO THIIA
.STACK 100h ; OTIpeNieNuTh cTeK pazmepom 100h
.DATA ; OTKPBITh CETMEHT JAHHBIX

B smom ceemenme onpedeﬂmomcz oanHvle
C UCNONb306AHUEM CUMBOTIUHECKUX UMEH

.CODE ; OTKPBITh CETMEHT KOJIOB
Start:

mov AX, @DATA ; THUIHAITU3UPOBATh

mov DS, AX ; CerMEHTHBIH peructp DS
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30ecw caedyiom Komanowl, Komopwvie Onpedensitomcs
aAneOpUMMOM peuaemoll 3a0ayu

mov AL, 0 ; 3aBEPIIUTh NPOrpaMMy
mov AH, 4Ch ; C TIOMOIIIBIO
int 21h ; DOS

END Start ; KOHEIl HCXOIHOTO MOJTYJIAL.

2.2 Co3nanue HCIOJTHSIEMBIX MOAYJIel THIIA *.com

[To BHYTpeHHEW OpraHu3anuy BCe MpOTrpaMMBbl, HaTUCaHHbIe 111 MS
DOS, npunamnexat K OJHOMY W3 ABYX THHOB. KakIoMy W3 HHX COOTBET-
ctBytoT uMmeHa ¢ pacmmpernsamu *.EXE mmu *.COM. IIporpammsl, co-
cTaBJIcHHBIE B TabopaTtopHOoit paboTte Nel ¢ IOMOIIBIO CTAaHIAPTHBIX TUPEK-
TUB CETMEHTAlLlMK, OTHOCATCS K Haubosee pacnpoctpaneHHomy Ty .EXE
npuiokeHuid. J[ng Takux NporpaMM XapaKTepHO HAJIU4YUE OTAENbHBIX
CerMEHTOB JIaHHBIX, CTeKa M KoMmaHJ. J[ns ajpecanuu K 3THM CerMEHTaM
UCTIONB3YIOTCSI CBOM CETMEHTHBIE ajpeca. Takue mporpamMMbl yIoOHO pac-
IIAPSTH 32 CUET YBEIWICHUS YHCIa CerMeHTOB. KaIplif CerMeHT B TaMATH
MOJKeT 3aHuMaTth pa3mep 64 KoaiiTa, omHako B cymMMe 3TOT 00bEM MOXKET
OBITH 3HAYHUTEIEHO YBEITUYCH.

Bo MHOTHX cirygasx 00BeM IpPOTrpaMMBI OKa3bIBAETCS 3HAUYUTEIHFHO
Mmenblre 64 Ko6aiit. Takylo nporpaMmy HET HMKakKoOW HEOOXOAMMOCTH CO-
CTaBJIATh M3 HECKOJILKUX CErMEHTOB. B aTOoM CJIydyac U JaHHBIC, U CTCK, U
KOMaHAbl MOXHO pasMECTUTb B OJHOM CCIMCHTE, HACTPOUB BCE CCIMCHT-
HBIE PETUCTpbl Ha ero Havano. McrnoiHsemble (aiiibl, cocTaBleHHBIE 1O
3TUM MpaBuiaM, uMeroT paciuupenue *.COM. B Bune COM npusioxeHuit
OOBIYHO TMHUIIYTCA PE3UACHTHBIC MPOTPAMMBI M JpaiBEphbl, XOTSI B TaKOM
BHJIC MOKHO O(OPMHUTEH JIFOOYIO PUKIIATHYIO IPOTPaMMY.

J1st HanucaHusl UCXOJHBIX TeKCTOB nporpammbl Tua COM MOXHO
HUCIIOJIB30BATh HpHBe)IeHHI;Iﬁ HIDKE MIa0I0H:

;Forma 2 — MCXOMHBIN MOZYNb U1 CO3AaHAS *.COM MPIIIOKEHHS

.MODEL TINY ; MOJIEJIb IMaMSTH OJIM)KHETO THIIA
.CODE ; OTKPBITh CETMEHT KOJIOB

ORG 100h ; oTBecTH 256 GaitT mox PSP
Begin: jmp Start ; OE3YCIIOBHBIN MEPEXO Ha

; TIEPBYIO KOMaHIY

30ecob onpedensiromest Oantvie
C UCTIONb306AHUEM CUMBOIUHECKUX UMEH

Start:
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30eck crnedyrom KomaHOwbl, KOMopwvle ONPEOeIHOMCs
ANCOPUMMOM PeUaemoil 3a0aiu

mov AL, 0 ; 3aBEPIIUTh POrpaMMy
mov AH, 4Ch ; C TIOMOILBIO
int 21h ; DOS

END Begin ; KOHELl UCXOJHOIO MOAYJISL.

W3 ucxomHOro Tekcra BUAHO, YTO NPOTpaMMa HCIOJIb3YET YIpO-
LIEHHbIE JUPEKTHBBI CErMEHTAMH U COJEPXKUT OJWH CETMEHT — CerMeHT
Kxoaa. Onepatop ORG 100h pesepBupyer 256 OaiiT B mamsiTi 17 cerMeH-
Ta npeduxca nporpammbl (Program Segment Prefics — PSP). Drort cer-
MEHT COJAEPXWT TaOJHIBI W TIOJI JAaHHBIX, KOTOPBIC 3allOJIHSIOTCS W HC-
MOJBb3YIOTCSI CHCTEMOH B IIPOIIECCE BHIMOIHEHHS IPOTPAMMBI.

JlaHHBIe, HEOOXOANUMEBIE TPOTPaMMe, MOKHO OOBSBUTH IEpeN KO-
MaHJaMH, BHYTPH HUX WIHM B KOHLE cermMeHTa. OJIHaKO MpHU 3arpy3Ke 1po-
rpammbl Tuna .COM peructp cuerdrka komana IP Bcerna uHumuanusupy-
ercst yuciom 100h, mostomy Bcnex 3a omeparopom ORG 100h momxnHa
CTOATH NepBasl BHITMONHsAEMAas porpaMMoi koMaHaa. B Hamem cityuae 310
KOMaH/1a 0e3yCIIOBHOTO IIEpexoa Ha METKy Start:

Begin: jmp Start;

Ilocne 3arpysku mporpaMmsl B MaMSATh BCE CETMEHTHBIE PETUCTPHI
YKa3bIBaIOT HA HA4YaJlO0 CETMEHTa, B KOTOPOM pAacIOJaraeTcsl Mporpamma,
¢axTnyecku Ha Hayano PSP. Perucrtp ykasarens creka SP aBromarnuecku
3arpykaeTrcsi yncioM — HadanbHOM Toukoil Bxoja B ctek FFFEh. Takum
0o0pa3oM, HE3aBUCHMO OT pa3Mepa IIporpamMMmbl, IOA HEe OTBOIUTCA
64 KoaiiTa agpecHOro npocTpaHcTBa. Bcio HIXKHIOI YacTh 3aHUMAET CTEK,
pa3Mep KOTOpOTO 3apaHee HE OIpEJeJieH, a 3aBHCUT OT paboThl Mporpam-
MbL. OOpa3 mporpaMMBbI B TaMATH ITOKa3aH Ha puc. 2.1.

CS, DS, ES, SS — IIpeduke
nporpammel (PSP)
_________ 256 Gaitr
Komansr «— IP=0100h

u

JaHHBIC

« SP = FFFEh
Puc. 2.1 — O6pa3 nporpammsr COM B namsTu
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W3 pucyHka BHIHO, YTO NIPOTPaMMa COCTOHUT M3 €IWHCTBEHHOTO
CErMEHTa, COJAEPKUMOE KOTOPOrO IOYTH TOYHO OTPAKAET COAEPIKUMOE
UCXOAHOTO MOIyis. OTIHUYHME 3aKII0YaeTCs B TOM, B MCXOJHOM MOIYyIe
oTcyrcTByeT npeduke nporpammbl (PSP), KoTopEIit MOABISAETCS B TAMSTH
B IpoIiecce 3arpy3Ku MporpaMMsl.

IMpouecc acceMOMMpPOBaHHUS HCXOJHOTO MOJYJS IPOUCXOIMUT Kak
00b14HO, a ipu Bb13oBe koMroHoBuMka TLINK.EXE B komaniHOH cTpoke
cleyeT 3a7aBaTh KJII0Y /t, KOTOPBIHA 3acTaBisieT (JOpMHUPOBATH UCIIOJHsIE-
MBI ¢aitn Tama *.COM:

tlink /t <umspaiiaa>.

3 IloaroroBka k padore
3.1 UM3yuntrp  MeTOAMYECKHE  YKa3aHHsI U  PEKOMEHIOBaHHYIO

JIUTEPaATYpY.
3.2 TloAroToBUTH OTBETHl HA KOHTPOJILHBIE BOMPOCHI.

4 3ajgaHue Ha BbINOJIHEHHE PadoOTHI
4.1 Ucnomnp3ys TEKCTOBBI pENAaKTOp, CO3IAaTh M OTPEJaKTHPOBATH
UCXONIHBIH MOayNih mporpammbl hello 2.asm, (cm. 1ab. pab. Nel) ¢
UCTIOJIb30BAHUEM  JTUPEKTHUB  YIPOIICHHOTO O(GOPMIICHHS MPOTPaMM.
CoxpaHHUTh UCXOJIHBII TEKCT Ha Arcke ¢ umeHeM hello 2s.asm. I[Ipu Habope
MCXOJTHOTO TEKCTa UCTONb3yiiTe madnon Forma 1, onucannbiit B .2.1.
4.2  Ucnoms3dys kommmisitop Typbo Accembiepa tasm.exe co3aarth
¢aiinet hello 2s.obj u hello 2s.Ist.
4.3  Hcnonb3ys komnoHoBUIMK tlink.exe co3nars Qaiiisl hello 2s.exe n
hello_2s.map.
4.4  VYo6emutscs B pabotociocodHOCTH IporpamMmsl hello 2s.
4.5  IIpocMOTpeTh B TEKCTOBOM pENAKTOPE TEKCTHI BCEX CO3JAaHHBIX
¢aiioB u mpoaHanm3upoBaTh HX. COCTaBUTH MOZENb Pa3MELICHHS
CerMEeHTOB IporpaMMsI (00pa3 mporpammel) hello 2s.exe B mamsitu DBM.
4.6  Wcmomb3ysi TEKCTOBBIH PEIAKTOp, CO3JaTh W OTPEIAKTHPOBATH
HCXOJHBIA MOAYJb IIPEABIAYIIEH IPOrpaMMBl 1Sl CO3AAHMS UCIIOIHIEMOTO
¢daiina tuma *.com. CoXpaHUTh HCXOJHBIA TEKCT HAa JHCKE C HUMEHEM
hello 2c.asm. Ilpu HabOpe HCXOMHOTO TEKCTa KCIOJIB3YHTE MIAOIOH
Forma_ 2, npuBenennblii B 1. 2.2.
47  BbIIONHUTH  acceMONUPOBAaHME H  KOMIIOHOBKY  CO3IaHHOTO
HCXOIHOTO MOJYJIS AJIS CO3/IaHUs UCTIONHsAeMOoro (aiiina Tuma *.com.
4.8 Yobemutbcsi B PabOTOCIOCOOHOCTh CO3JAHHOTO HCIIOJIHSIEMOTO
(atina.
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4.9 TIlpocmoTpeTh B  pemaKkTope BCe CO3MaHHbIE  Galiapl |
npoaHanu3upoBaTh ux. COCTaBUTh MOJENb pPa3MEIeHUsT CErMEHTOB
nporpamMmsl (06pa3 mporpammel) hello 2c.com B mamsitu OBM.

5 TpebdoBaHus K oT4YETY

OTu€T 10JKEH COJIepIKATh:

— TUTYIBHBII JINCT ¢ yKa3aHUeM Ha3BaHus BY3a, kadenpsl, HoMme-
pa u TeMbl 1abopaTopHOi paboTs, a Takke dammmmu U.O. cTyaeHTa, moa-
TOTOBUBIIETO OTUET;

— 1enb paboTEl;

— JHCTHHTH HCXOJHOTO MOAYJS U BceX (pailyioB, CO3MaHHBIX B IPO-
ecce acceMOMMpoBaHus U KOMIIOHOBKH [uist porpamM hello_2s u hello_2¢
¢ KOMMEHTapusMu: *.asm, *.0bj, *.Ist, *.map, *.exe, *.com,;

— CIIMCOK KOMaH][, HWCIOJIB3YIOMUXCA g aCC6M6J'll/IpOBaHI/IH u
KOMITOHOBKH;

— o00pa3sl co3maHHBIX mporpamMm hello_2s.exe u hello_2c.com B
MaMATH.

6 KoHTpoJibHBIE BONPOCHI
6.1  Komauns! u qupektuBsl AccemOiiepa. @opMar U OTIHYHS.
6.2  KakoBa Iienb CErMeHTAIlUH NaMATH?
6.3  CkOJIBKO M KAKHX CETMEHTOB MOYKET HMETh IporpamMma’?
64 B xakux ciay4asx IMEET CMBICI UCHIOB30BATh YIPOLIECHHYO CETMEHTALIO?
6.5  Kakue nupekTuBbl YIPOUIEHHOW CErMEHTALUU UCTIOIb3YIOTCS?
6.6  Kakue Monenu namsTé UCHONB3YIOTCA IPU YIIPOILEHHON CErMEHTalu?
6.7  Kakumu n1MpeKTHBaMU OMMCHIBAETCS CETMEHT?
6.8 B dyem 3akirouaeTcs MHUIMATIH3AIMA CETMEHTHBIX PETHCTPOB M Kak
OHa IPOU3BOJIUTCS IPU YIPOIIEHHOH cerMeHTan?
6.9  Kak nmpomsBoaurcsi acceMONMpOBaHHE M KOMIIOHOBKA IIPOrpaMMBI
[IpY YOPOLICHHON CErMEHTaluu?
6.10 Kax BBITISAAT TUHOBas (GopMa s CO3MAHHS .eXe NMPHJI0KeHHIt
YOPOLICHHON CerMeHTauuei?
6.11 Kakum oOpa3zoMm pacronaraercs nporpaMmma TUIa .exe Iocje ee 3a-
IPY3KH B TaMATH?
6.12 B xakux ciydasx MCHOJIB3YIOTCS IPOrPaMMBI THIIA .cOm?
6.13  Kax BT AT THIIOBAS (popma ISt CO3AaHUS .cOM NMPHIOKeHHiT?
6.14 W3 KakuX CErMEHTOB COCTOMT UCXOHBIN MOJTYJIb TIPOTPaMMBbI THIIA .com?
6.15 Kakum oOpa3oM pacrionaraercs HporpaMMa THIIA .COmM IIOCJE ee
3arpy3Ku B aMsATh?
6.16 KaxkoB pazmep obnactu cermeHTta npedukca nporpammsi (PSP)?
6.17 KaxkoB pa3mep cTeka B IIporpammax Tuma.com?
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6.18 Kak mnpom3BomuTCs acceMOJMPOBaHWE W KOMIIOHOBKA MPOTPaMM
THMIa .com?

6.19 Uro npencrariset coboit 06pa3 mporpamMmsl B mamsata D BM?

6.20 Yto TpebyeTcsa I TOTO, YTOOBI IPEACTaBUTH 00pa3 MporpamMMbl B
namsatu OBM?

7 Pexomenayemas jureparypa
5.1  HOpos, B. U. Assembler [Tekct]: yue6. mocobue mis By3os / B. U.
OpoB. 2-e m3n. — CII6.: ITutep, 2007. ¢.103...110.
5.2  ®wunorenoB, K. I'. OcHoBwl s3pika Accembiepa [Texcr] / K. T.
®dunorenos. — M.: Pagno u cBsa3p, 2000. —c. 96...107.
5.3  ®wunorenoB, K. I'. Ucnoms3oBanue si3bika AccemOnepa [Tekcr]:
yueb. mocobue mis By3oB / K. I'. ®unorenoB. — M.: T'opsiuas iuHUsI-
Tenexom, 2004. — c. 107...120.
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JladopaTopHasi padora Ne3
H3y4yeHue KoMaH/ Nepeaayu JaHHBIX.
OcHOBBI padoOTHI € OTJIATYUKOM

1 IHeas padoTsl
N3ydenrie koMaH[ Tiepeauy JaHHBIX W NMPAKTUIECKOE OBIIAJICHNE HABbI-
kamu pabotel ¢ oTmaquukoM TURBODEBUGGER.

2 TeopeTnyeckuii MaTepuasn

CoBpeMeHHbIE MPOLECCOPB] MOJAEPKUBAIOT J1BA OCHOBHBIX PEXHUMa
paboTel — peayibHBI W 3alIUIIeHHbIH. PeadbHbId pekum (pexum
MSDOS) siBisiercst 01HO33a4YHbIM PEXHMOM C MAaKCUMaJbHO BO3MOXKHOU
namaTeio 1 M6aiiT. 3amMIIeHHbIA peKUM SIBISIETCS MHOT03aJauHblM M
MTO3BOJIICT PabOTaTh € MAMATHIO A0 4 I'0aiT.

ITpeaMeToM HaIIero U3y4eHHs SBISICTCS peaJibHbIH peskuM padoTs
npoueccopa. HecMoTpst Ha TO, YTO IOAABISIOIIEE UHCIO COBPEMEHHBIX
TIPOIIECCOPOB SBISIIOTCA 32-X pa3psAHBIMH, OHH HAYWHAIOT padoty B 16-u
pa3psiHOM peaJdbHOM pe:kume. [l nepeBona B 32-X pa3psAHBIA peajb-
HBII pexuM paboThl accemOiepHas IporpamMMa J0JDKHA UMETh B CBOEM
cocTaBe ofHy U3 aupektuB .386, .486, .586. DTu AUPEKTUBHI pa3pelIaoT
HCIOJNB30BaHUE PACIIMPEHHBIX 32-X pPa3psSAHBIX PETUCTPOB U JOMOJIHH-
TEJILHBIX KOMaHJ AcceMbiepa, KOTOpbIE HOSBISIINCH B €T0 Ka)KJOH HOBOH
MOIU(pUKAIHH.

2.1 llporpamMmmHasi MOieJIb BHIYMCIUTEIbHONH MAIIMHBI

Accem0Oiep yuuTBIBaeT BCE anmnaparHble ¥ IMPOrpaMMHBIE OCOOCHHO-
CTH YCTPOWCTB, KOTOPbIE YIaCTBYIOT B BBIMIOJIHEHUH IporpaMMel. [loatomy
IporpaMMHpOBaHHE Ha acceMOnepe TpeOyeT 3HAHUS alNapaTHBIX pecyp-
COB, KOTOPBIMHU pacIioyiaraeT nporpaMmucT. Pecypcsl, KOTOpble HUMEIOTCS B
pacIOpsDKeHHH TIPOTPaMMHECTa, MPUHATO IOKA3bIBATh C ITOMOIIBIO MPO-
rPaMMHON MOJeJIM BEIYHCINTENHHON ManiiHbel. OHa BKIIFOYAET TOJIBKO TE
3JIEMEHTHI, KOTOPBIE TOCTYIHBI HAa YpOoBHE KoMaH[ AccemOinepa. Kak BumHO
n3 puc. 3.1 B MOzeNM NpEACTAaBICHBI NPOrPAMMHO JIOCTYIHBIC 3JIEMEHTHI
32-X pa3psIHOr0 MHKPOIIPOLIECCopa, MaMsITh U YCTPOHWCTBA BBOJAa-BbIBOA.

HecmoTps Ha TO, 4TO COBpEeMEHHBIE IPOIECCOPHl HACUMTHIBAIOT He-
CKOJIBKO JECATKOB IIPOTPAMMHO JOCTYIHBIX PETHCTPOB, B PEATBHOM PEXH-
Me HX YUCIIO coKparraercs 10 16. Peructpsl npuHIATO 00BEANHATE B YETHIpE
IpyMIbL, KaK NOKa3aHo Ha pucyHke. IlepBylo rpynmy cocTaBIsilOT perucr-
PbI JaHHBIX WIK perucTpsl odmero HasHadeHusi (POH). 310 uetsipe 32-
X paspsIHBIX PETUCTpa, NMpEeNHA3HAUYEHHBIX Uil XpaHeHus AaHHbIX EAX,
EBX, ECX, EDX. Ouu Han6osiee 9acTo UCHOIB3YIOTCS B apH(PMETHIECKUX
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1 JIOTHIECKUX oreparusax. HecMoTps Ha TO, 4TO UX pa3psaHOCTh 32 OuTa,
WX MJamas MOJOBHHA MOXKET HCIIONB30BAThCA UL XpaHeHus 16-u pas-
PAIHBIX JaHHBIX. MITaAmIie TOJIOBHUHBI STHX PETUCTPOB 0003HAYAIOTCS KaK
AX, BX, CX, DX. IIpu pabote ¢ GaiftaMu MIIaIIAe MOJIOBUHBI 3TUX PETH-
CTPOB MOTYT OBITH TMOJICJICHBI MOMOJAaM Ha JBE BOCHMHpPA3pPSIHBIC YaCTH:
HIKHIOK - Low u BepxHiow - High. JIns oOpamieHus kK STUM BOCEMHUpa3-
PSTHBIM YacTsIM PETHCTPOB MCIOB3YI0TCsl 00o3Hauenuss AH, AL; BH, BL;
CH, CL; DH, DL. B nexoropbix komannax POHBsI ucnions3yroTcs co cre-
OUATBHBIMU (QYHKIUSAMHE, TTO3TOMY WHOT/Ia MX HCIIONB3YIOT C HAa3BaHUSAMH,
[I0OKa3aHHBIMU Ha PUCYHKE.

Peructpnl O6mero Hasnauenus IamsaTe
outer 31 16 15 0 Anpec | Conepxxumoe
EAX AH AX AL | Akkymynstop 00000
EBX BH BX BL | basosslii peructp 00001
ECX CH CX CL| Cuéruuk 00002
EDX DH DX DL Peructp nanneix 00003
Perucrpbi-yka3zarean
outer 31 16 15 0
ESI SI MNunexc ncrounnka
EDI DI Wunexc npuémuuka | FFFFC
EBP BP VYkazarens 6a3bl FFFFD
ESP SP VYkazaTenb cTeka FFFFE
FFFFF
CerMeHTHbIE PETHCTPbI
outel 15 0 YBB
CS Peructp cermenta xomang Anpec | Conepxxumoe
DS Peructp cermenta gaHHbIX 00
ES PerucTp nomnosH. cerMeHTa JaHHBIX 01
FS Peructp nomomnH. cermeHTa AaHHBIX 02
GS PerucTp nomnosH. cerMeHTa JaHHBIX 03
SS Peructp cermenTa creka
IIpoune perucTpnl
outer 31 16 15 0
EIP 1P VKkazaTenb KOMaH/I FC
EFLAGS FLAGS Peructp ¢uaros FD
FE
FF

Puc. 3.1 — IIporpammHas Moaens 32-x pazpsaaoit OBM B peanbHOM pexume
BTopylo rpynmy cocTaBisIOT PerMcTpbl yKa3aTeldW: IBa yKa3a-

TeabHbIX peructpa ESP u EBP u n1Ba unaexcubix peructpa ESI u EDI.
OHU mpeAaHa3HAYCHBI A XpaHeHWs 32-X WM 16-M pa3psIHBIX aJpecoB.
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Jlis xpaHeHus 16-u pa3pagHbIX afpecoB HCHONB3YIOTCS MIIAAIINE MOJIOBH-
HbI 3THX peructpoB SP, BP, SI, DI.OTH peructpsl Takxke MOTYT UCIIOIB30-
BaThCs JUIS BBITIOHEHUS apU()METHIECKUX M JIOTHUECKHUX ONepanui. Yka-
3aTesibHBIe perucTpsl SP, BP npennasHaueHs! i opraHu3anuy JOCTyIIa
K JaHHBIM, HaXoAsIuMcs B cerMenTe cteka. Muaexcubie peructpsl SI, DI
IpeJHa3HaYeHbI A OpraHu3alldu afpecalul K TeKyIleMy CeIMEHTY JaH-
HBIX. B HEKOTOPBIX KOMaHIax 3TH PErHCTPbl CHEUU(PHUIUPOBAHBI, YTO OT-
pakaeTcs B UX Ha3BaHMSX.

TpeTbs rpynma perucTpoB COAEPKHUT IIECTh 16-U pa3psIHBIX Cer-
MeHTHBIX peructpoB CS, DS, ES, FS, GS, SS. Oun nucnons3yrorcs ais
XpaHeHHs1 0a30BBIX (CEIMEHTHBIX) aJpPECcOB JIOTMYECKHUX CErMEHTOB MpO-
rpaMMBl B mamstu. [o yMoIuaHMIO B HUX XPaHSTCS CETMEHTHBIE ajpeca:

B peruncrpe CS — Tekymero cermenra koaa nporpammbl (Code
Segment);

B peruerpe DS — Tekymiero cerMeHTa AaHHBIX nporpammsl (Data
Segment);

B perucrpe SS — Tekymero cermeHra cteka mporpaMmel (Stack
Segment);

B perucrpax ES, FS, GS — 101n01HUTEIbHBIX CETMEHTOB JAHHBIX.

YeTBepTas rpynna CoCTOUT U3 ABYX PETUCTPOB:

— Peructp ykazarenss komana EIP ucnonb3yercs Tonpko B 32-x
Pa3psAHBIX MPUIIOKEHUSIX U XPAHUT CMEUICHUE ClIeAyIouel mojexariei
BBITOJIHEHUIO KOMaHIBl. B 16-u paspsaneix mpwioxeHusx mox MS DOS
CMEIICHHUA MOTYT OBITh TOJIBKO 16-M pa3psIHBIMH, ITO3TOMY HUCIOIB3YETCS
TOJIBKO MJIaamIas 9acte ykaszarens komany IP. [loctyn k peructpy EIP (IP)
TIPOM3BOIUTCS C IOMOIIBI0 KOMAH/ ITepeiayt yIpaBICHHUS.

— Peructp ¢paaros EFLAGS (pacmmpennslii peructp ¢iaros) Tax-
ke sBIseTcs 32-x paspagHbiM. OfHaKo 3aJeHCTBOBAHO B HEM TOJBKO 22
MJIaIIAX pa3psjia, 9acTh U3 KOTOPBIX HCIOIB3YETCS TOJIBKO B 3alHIINCH-
HOM pEKUME.

B 16-u pa3psiiHOM pealbHOM peXHMe pPabOThl HCIIOJIb3YITCA
TOJIBKO MJIAJIIINE YaCTH PACHIMPEHHBIX PETHCTPOB M YETHIPE U3 IIECTH CEr-
mentHEIX — CS, DS, ES, SS.

IMamsaATb,B paccMaTpuBaeMOil MOJIENH, IpPEACTaBIseT co00H 8-u
paspsiiHble sueiiKM, Kaxaas U3 KOTOPBIX XapaKTepU3yeTCs YHHUKAJIbHBIM
HOMepoM (aapecom). DTOT aapec Ha3biBaeTcs (GU3NIECKHUM WIH MOJTHBIM
agpecom PA. s peamsHOTO peskuMa paboThl (YU3WIECKUIA ampec sBIs-
ercsa 20-u OMTOBBLIM U JISKUT B IHAIIA30HE:

B necstnaHoi cucreme 0d ...220-1d;

B mectHaguatepuuHoi 00000h ...FFFFFh.
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Tako#l Auana3oH agpecoB ONpelelisieT aipecHoe MPOCTPAHCTBO PeaibHO-
ro peskuMa paGoThl ¥ MO3BOJISET a[PEcoBAaTHCS K MAMSTH eMKOcThio 220 =
1M6aiir.

YcerpoiicTBa BBoaa-BbiBoAa (YBB) nogkiogaroTcs K CUCTEMe de-
pe3 KOMMYTallMOHHbIE NMOPThI BBOAA-BBIBOAA. 332 KaXIbIM W3 BHEUIHUX
YCTPOWCTB 3aKpeIUIeH OAWH WM TPpyIIa aapecoB. B mopT ¢ HyXHBIM ajape-
COM MOXHO BBIBOAUTH (3alMCHIBaTh) WH(pOpMaNuio, MO0 BBOAUTH (YU-
TaTh) MHPOPMALHIO U3 MOPTA.

2.2 KomaHabl mepeaavu JaHHBIX

Komanner nepeaum TaHHBIX (KOMaH/BI IEPECHUIOK) MPEIHA3HAYCHBI
JUISl OPTA@HM3ALMH NEPECHUIKN AaHHBIX MEXKAY PETUCTPAMH, PETHUCTPAMH H
NaMATbIO, TaMATBIO U PErUCTpaMu, a TAKXKE JJId 3arpy3Ku perucCTtpoB HUJIN
AYCCK IIaMATH JaHHBIMHU. HpI/I BBITIOJTHCHUU KOMaHJ MNepeaavyu AJaHHBIX
(1aru He yCTAaHABJIMBAKOTCH.

Haunbonee gacto ucnosns3yemMoit KOMaHIOH Meperayu JaHHBIX SBIIS-
ercst komauna MOV. E€ ¢popmar crregyromimii:

MOV dst, src ;dst:= (src).

Komanga ocymiecTBiisieT nepeaady coaep;KUMOIro HCTOYHUKA (Src)
B nmoJryuarens (dst). OmepangaMu 3Toi KOMaHIBI MOTYT OBITB:

®  PErucTp — PerucTp;
perucTp — namsTh;
MaMsTh — PETHCTP;
PETUCTP — HETIOCPEICTBEHHbIE TAaHHBIE;
MaMSTh — HEMOCPEICTBEHHBIE JaHHBIE.

Komanna o0MeHa naHHBIMH TO3BOJISIET OOMEHHBATH COJICPKUMOE
JMO00TO OOIIET0 perucTpa W SUSHKH IMaMsATH, THO0 00O maphl O0IIuX
PETUCTpPOB:

XCHG opl, op2; opl:= (op2), op2:= (opl).

3nech opl 1 op2 mepBbIit U BTOPOI OnepaHIbl KOMaH/IbI.

Hcnoab3oBaHUe CerMEeHTHBIX PerMcTPoOB B KOMAaHJAaX o0OMeHa
3anpenaercs.

Komanaa 3arpy3ku MCHOJHHUTEJIBLHOTO ajpeca 3arpyxaer B pe-
THCTp reg, YKa3aHHBIH B Ka4eCTBE IEPBOTO OINEpaHAa, OTHOCUTEIBHBIN aj-
pec BTOPOro orepaHjia, KOTOPbIii HAXOIUTCS B aMSITH:

LEA reg, mem; reg:= [mem)].

He JOIYCKACeTCA UCIIOJIb30BaHUC CCTMEHTHBIX PETrUCTPOB.
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Komanabl padoThl €O CTEKOM HCIOIB3YIOTCS UIS 3aHECCHHS TaH-
HBIX B CTEK M M3BJCUCHMS NAaHHBIX M3 cTeka. [ ajpecaniy K BEepIIMHE
CTeKa WCIOJIB3YETCs] PerucTp yKaszartessi creka SP, KOTOphIif IpH BHITION-
HEHHUH CTEKOBBIX KOMaH/I aBTOMAaTHYEeCKH MoAn(uUIpyercs. Bce cTrekoBsie
KOMAaH/[bI MAaHHUITYJTUPYIOT TOJBKO IBYX0aWTOBBIMH JAHHBIMU — CIIOBAMH.

PUSH src; SP:=(SP) -2, [(SS):(SP)]:= (src).

910 koManga PUSH — nmomectuths B crek. OHa yMeHbIIAeT Ha 2 colep-
JKUMOE yKazartesst creka SP 1 3aHOCHT Ha BEpIIUHY CTEKa TI0 3TOMY ajpecy
IIByXOaWTOBEIM OmepaHl, yKa3aHHBIH B KoMaHae. B kadecTBe omepannaa
MOJKET HUCTOIB30BaTHCS JIF000H 16 pa3psmHbIA perucTp Wik AByxOaliToBas
STYEeMKa MaMSITH.

Komanga n3Bneds u3 creka umeet popmar

POP dst; dst:= [(SS):(SP)], SP:=(SP) + 2.

Komanna usBnekaer 16-Tu paspsaHble JaHHBIC U3 S4YEEK CTEKa, Ha KOTOPhIE
yKa3bIBaeT ykaszaTesnb SP 1 momeraeT ux B MOJydaTenb, YKa3aHHBIA B KO-
Mmanze. Cogepxumoe SP npu 3ToM aBTOMaTHYECKH yBeJIMYUBaeTcs Ha 2.

2.3 Oraaguuk Turbo Debugger

OTnamuuK Mo3BONSET OTJIAXKUBATh MMPOTPAMMBI Ha YPOBHE HCXOIHO-
ro tekcta. IIpexnasHadeH i ucnonb3oBaHus ¢ TypOo s3pikamMu GuUpMBEI
Borland. MHorouucieHHble MEPEKPHIBAIOIIKNE IPYT Jpyra OKHA, a TaKxke
COUYETAHUE CITYCKAIOIIUXCA U PACKPBIBAIOIIMXCS MEHIO 00eCreynBaroT ObI-
CTpBIN, MHTEPaKTHBHBIN I0Jb30BATENbCKUII MHTEp(eiic. MHTepakTuBHas,
KOHTEKCTHO-3aBUCHMas CHCTEMa IIOACKa3KH oOecledyrBaeT MOMOIIb Ha
BCEX CTa/nsX pabOTHI.

IMTocme 3amycka ommagunka td.exe M 3arpy3kd OTIXMBAaeMOH Ipo-
rpaMMBl Ha 9KpaHe MOSBIAETCS Kaap, B KOTOPOM BHHBI Ba OKHA — OKHO
Module (Moxynp) ¢ HCXOAHBIM TEKCTOM OTIaKUBACMOM MPOTPaMMBI H OK-
HOo Watches (HaOmromeHus) I OTCICKMBAHUS 32 XOIOM H3MEHEHHS 3a-
JIaHHBIX TIEPEMEHHBIX B MPOIIecCe BBIMOJHEHUs Mporpammel (puc. 3.1). B
BepXHeH yacTh Kajpa npenactanieHs! 10 KHOMOK TIaBHOTO MEHIO OTJIaI4H-
Ka, a B HIDKHEH 9acTH MPHUBOAUTCS CHUCOK (PYHKIIMOHAIBHBIX KIIABHII, MO-
3BOJISIIOIUX YIPABISITH €r0 PadOTO.

HauanpHOoe OKHO OTJagyMKa JaeT Majlo MHPOPMAIMU IS OTJIaJKU
nporpammel. ['opasno 0osee HHPOPMATHBHBIM SIBISETCS «OKHO MPOIECCO-
Pa», KOTOPOE BBI3BIBAECTCS C MOMOIIBIO TyHKTA IMaBHOro MeHio View>CPU
WM KOMaHTOU<AIt>+<V>+<C>(cMm. puc 3.2).
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E File Edit VUiew BRun Breakpoints Data Options Window Help

—[1]1=Module: hello_1 File: hello_i.asm 10 1=[11[41
sProgram Hello_1 — Bawa nepean nporpamMmMa
Data SEGMENT sOTKPHTE CErMEHT RAHHHX
Greet DB 'Hello,. My friends?!’. 13. 10, *5’ ;0npepeaMTs CTPOKY ;CHMBOADE
Data ENDS ;3aKpHTE CErMEHT MAHHHX
Ourstack SEGMENT Stack ;O0TKPHTE CErMEHT CTEKA
B 100h DUF <72 ;0TeecTH nopn ctek 256 saMT
Qurstack ENDS ;3aKpHTE CErMEHT CTEKAa
ASSUME CS8:Code,. DS:Data. 85:0urstack ;HasHAYMTL cerMeHTHHE peru
Code SEGMENT sOTKpPWTE CErMEeHT KOQOB
L Start: mov AX. Data sHHHUMAaAM3HpOBATDL
mov DS, AX SCErMEHTHWMH pervcTp DS
mov AH. 0O%h sBusecTH cTpoky Greet
mov D¥,. OFFSET Greet sHA 3IKpPAaH C MNOMOULK
int 2ih ;D08
mov AL, O s3asepuMTL nporpaMMy
mov AH. 4Ch iC NoMouUbLD
int 21h H L
;JAKpHTE CErMEeHT KONOB

Code ENDS
1

Alt: F2-Bkpt at F3-Close F4-Back F5—User Fbo—Undo F?-Instr F8-Rtn F?-To Fi0-Local
Puc. 3.1 — HagansHO€ OKHO OTJIAYHKA C TEKCTOM TPOTPAMMBI

E File Edit Uiew Run Breakpoints Data Options Window Help READY
——Ho 1

dule: hello_1 File: hello_1.asm 9 1
;Program Hello_1 - Bawa nepeana nporpaMMa
Data SEGMENT =L 1=CPU SU‘IE’ T 3=L"1 =
Greet DB ’||#hello_l#start ax 0000 c=0
Data ENDS cs:GGGGHSSHSIi # Start: mov AX. Datal| bx OOOO z=0
Ourstack SEG|| cs:0003 S8ED8 + mov D8, AX scerment cox 0000 s=0
DB 18|| cs: GG@S 1409 ¢ mov AH,. B%h ;Busect dx 0000 o=0
Ourstack cs:0007 BAOOOO ¢ mov DX, OFFSET Gree si 0000 p=0
ASSUME CS:Co @A C * int 21h ;DOS di 0000 a=0
Code SEGHENT + mov AL, © ;3asepumr bp OOOO i=1
> Start: mov + mov AH, 4Ch ;c momo sp 0100 d=0
T ¢ int 21h ;DOS ds 5340 Al
sti es
nexopHoro push  dx ss 535C| ponacte
or [bp+sil,al cs 536C u
cs:0016 2C00 sub al,.be ip 000D
e - OEnacTb
ds:0000 CD 20 FF 9F 00 90 FO FE = f bEl poreshaE ]
OfnacTe ds:B008 1D FO E4 01 EC 19 AE 01 «Eelk lo@®
AMNA NAMATH ds:0010 EC 19 80 02 47 14 BS 65 »lABGTH2S ss:0102 BES3
ds:0018 01 01 01 00 02 FF FF FF G20 @ ss:0100+5AB8
—
I OfnacTb cTeka

Puc. 3.2 — OkHO mporieccopa ¢ BHYTPEHHUMH OKHAMH

B oxae CPU (IIIT) noka3aHO COCTOSIHHE IIEHTPAIBLHOTO MPOIIeccopa.
OTO OKHO B CBOIO OY€peNb COCTOWT, U3 5 BHYTPEeHHUX 00JiacTeil 1 Ha-
OJIFOEHUS:

— HCXOJHOTO TEKCTa MpOTrpaMMbl Ha s3bIKE acceMbiepa W B Ma-
LIMHHBIX KOAaX (CErMeHT Koja);

—  COCTOSIHHSI PErHCTPOB MHKPOIIPOIIECCOPa;

— cocrosiHus (IIaros;

— COCTOSIHHUS CTeKa (CETMEHT CTeKa);

— JaMIia MmaMsTH.

C mOMOIIBIO 3TOTO OKHAa MOKHO TOJTHOCTHIO KOHTPOJIHUPOBATH XOJ
BEITIOJTHEHUSI OTIaKUBAaeMO# TporpamMmbl. [t Toro, 4ToO0BI MOKHO OBLIO
paboTaTh ¢ KOHKPETHOW 00JACThI0 OKHA HAJ0 ClenaTh €€ aKTUBHOM (Kia-
Buma <TAB> unu jeBasi KHOIIKA MBIIIHM) U NMEPEHTH B JIOKAIBHOE MEHIO
BbIOpaHHOI oOsmacti HaxkaB <ALT>+<F10> uiu npaBylo KHOIKY MBIIIH.
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B o6aactu ucxognoro tekcra wim Code (Komx) mis BpeMeHHON
KOPPEKIMH CBOCH MPOTrpamMMBbl MOXHO HCITOJIE30BaTh BCTPOSHHBIH AcceMO-
nep. st 3TOro Hy»XHO ClIeNaTh OKHO aKTHBHBIMH BBIOPATh ITyHKT JIOKAJIb-
HOro MeHio Assembler. ITpu 3ToM MHCTPYKUMU BBOASATCS TAaKXKe, KaK MpHU
Habope NCXOHBIX orepaTopoB Accembiepa. MOXXHO Takke IOJIy4uTh J0C-
TYIl K COOTBETCTBYIOIIUM JAHHBIM JIFOOOH CTPYKTYpBI JTaHHBIX, BBIBOAS H
W3MEHsIS X B Pa3IMYHBIX popmarax.

B o6sacTn permcTpoB (BepXHsis 00J1acTh cIpaBa OT 00JIacTH KOAa)
MO0 YMOJYaHUIO BBIBOIHUTCS COAEPKUMOE 16-1 pa3psiHBIX PerHcTPOB LEH-
TpajabHOro mpomneccopa. Ecim TpeGyeTcs KOHTPOIMPOBATH COJEPKUMOE
32-X paspsIHBIX PETUCTPOB, TO YEPE3 JIOKAILHOE MEHIO OKHA CIEIyeT BbI-
Opate ommmio Registers 32-bit Yes. IIpu HeoOXommMocTh comep:kuMoe
PETUCTPOB MOYKHO U3MEHSThH Yepe3 JIOKAIbHOE MEHIO.

Bepxueil npaBoii obsacTeio siBiIeTCS 00J1acTh (uUIaroB, rae Moka-
3aHO COJEPKUMOE BOCHMH (p1aroB LEHTPAJBLHOrO Npoueccopa. 3Haye-
HUS ()I1aroB Takke MOXKHO M3MEHSTh Yepe3 JIOKaIbHOE MEHIO.

B nmwxueM npaBom yriy okHa CPU moxa3zaHo conep)XKMMoOeE €TeKa.
AJipec BX0/1a B CTEK ONPEAEIISETCS CONEPKUMBIM peructpoB SS:SP.

B o01acTi JaHHBIX IOKA3aHO HEMOCPEACTBEHHOE COJIEPKUMOE BbI-
OpaHHO# oOmacT maMATH. B neBOl YacTH KaXI0# CTPOKHM IMOKa3aH JIOTH-
YyecKMii aApec AaHHBIX, BEIBOJUMBIX Ha TaHHOH CTpOKe. AZpec BEIBOJUTCS
B Bujie napsl SEG:EA. 3nauenne SEG 3ameHsieTcs cOAepKUMBIM PETUCTPA
DS, ecnu 3HaueHHE CETMEHTA COBIAAACT C TEKYIIHUM COAEP)KUMBIM PETUCT-
pa DS. B mpaBoii yacTu kKax10# CTPOKH BBIBOJATCS CHUMBOJIBI, COOTBETCT-
BYIOIINE MTOKa3aHHBIM OaiiTaM. Typ6o OTIaguuK BEIBOAWT BCE IedaTacMble
3HAYEHHMsI, COOTBETCTBYIOIINE OaliTOBBIM SKBHBAJICHTaM, TIO3TOMY Ha JKpa-
HE MOXHO YBUJETh CTpaHHble CUMBOJIBI. OHU COOTBETCTBYIOT CHMBOJIBHO-
MY SKBUBAJICHTY HIECTHAALATEPUUYHBIX 3HAYCHWI OaiTOB, XpaHSAIIMXCS B
sAyerKax MmaMmsTH.

Wrak, akTHBH3alUsl HY>KHOTO OKHAa M MEPEXOJ K JOMOJHUTEIHOMY
MEHIO MO3BOJIAIOT 3HAYUTENILHO PACIIMPHUTh BO3ZMOKHOCTH OTIaT4HuKa. Bun
9TOTO MEHIO 3aBHCHUT OT TOTO, Kakasi 001acTh ObliIa aKTHBHA B MOMEHT BBO-
na komaszabl. Ha puc. 3.3 noka3zaHo J0NMOJHHUTEIbHOE MEHIO 001acTy Aamia
(oTOOpaXxKeHust) MamMsITH.
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Goto...
Search...
Next
Change . . .
Follow »
Previous

Dizplay asz M+
Block >

Puc. 3.3 — JlonoaHuTeIbHOE MEHIO 00JIACTH JaMIIa TaMsITH

Yarie Bcero MCHoib3yeTcst IIEPBbIH MYHKT 3TOro MeHio — Goto, ¢ moMouipo
KOTOPOT'O MO>KHO 3aJaTh JIO0OH ajpec, W IMOJIYYUTh JAMII 3TOr0 ydacTka
namsati. Ha puc. 3.4 u300paxkeHO COIEpKMMOE OKHA /IaMIIa I0Cie BBOAA
HadaJbHOTro aapeca B Buze DS:0.

L 1=Dump 2=[T1C!1]

dz 0000 48 65 6C 6C 6F 2C 20 4D Hello,. M

dz 0008 79 20 66 72 69 65 RE 64 v friend

d=:0010 73 21 OD DA 24 OD DD OO =YF
ds:=0018 00 OO0 OO0 OO0 OO0 00 0O o060

Puc. 3.4 — OkHO maMmima maMsaTh

3 TloaroroBka Kk padorte
3.1 UM3yuuTh METOAMYECKUE YKA3aHUS U PEKOMEH/IOBAHHYIO JIUTEPATypYy.
3.2 TloAroTOBHUTH OTBETHI HA KOHTPOJIBHBIC BOIIPOCHL.

4 3anaHue HA BBINOJHEHHE PadOThI
4.1 Hcnonb3ys TEKCTOBBIM pegakToOp, cO3[aTh MUCXOAHBIM MOIYNIb MpO-
rpammbl  Prog_3 ¢ momomipio nrabiiona, mpuBen&éHHOTo Hike. HagamsHbie
3Ha4YeHus nepeMeHHbIX A, B, C, D B3aTh u3 Tabmuis! 3.1 B COOTBETCTBHH C
BapuaHToM. B ncxonslif Momyb J06aBUTH HEOCTAIOIINE KOMMEHTAPHH.

Tab6muma 3.1
HayanbHble 3HaUeHUs IEPEMEHHBIX I TporpaMMbl Prog 3

Ne 3HayeHHS MEPEMEHHBIX Ne 3HayeHHS MEPEMEHHBIX
BapuaHTa A B C D BapuaHTa A B C D
1 3 9 2Eh | AAh 9 32 6 9h ch

2 5Ah 2 42 9 10 22h 32 25 10h
3 B5h | 55h 15 8 11 32 | Clh 6 21
4 22h 7 8 12 12 3Bh | 10 12h 9
5 15 1Ah | 1Fh 6 13 3Bh | 1Fh 11 12

6 3 1Eh 12 22h 14 5 8 10h | OFh
7 7h 12 1Dh 9 15 12h 12 05h 9

8 5 2Eh | 18h 11 16 9 1Ch 8 10h
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;Program 3 — Komanzp! mepenaun JaHHBIX, BapuaHT 16

Data SEGMENT
ADB?
BDB?
CDB?
DDB?
Data ENDS
Ourstack SEGMENT Stack
DB 100h DUP (?)
Ourstack ENDS
ASSUME CS:Code, DS:Data, SS:Ourstack
Code SEGMENT
Start: mov AX, Data
mov DS, AX
mov A, 9
mov B, 1Ch
mov C, 8
mov D, 10h
mov AL, A
mov AH, B
xchg AL, AH
mov BX, 3E10h
mov CX, BX
push BX
push CX
push AX
lea SI, C
mov AX, SI
lea DI, D
mov BX, DI
pop AX
pop CX
pop BX
mov BX, AX
mov A, AL
mov B, AH
mov C, 0
mov AX, 4C00h
int 21h
Code ENDS
END Start

;OTKPBITH CETMEHT JaHHBIX
;3ape3epBUPOBATH MECTO
;B IAMSITH ISt
;TIEPEMEHHBIX
;A,B,C, D
;3aKpBITh CErMEHT AaHHBIX
;OTKPBITH CETMEHT CTEeKa
;O1BecTH o cTeK 256 OaiiT
;3aKpBITh CECMCHT CTEKa
;Ha3HaYMTh CErMEHTHBIC PETHCTPBI
;OTKpBITH CETMEHT KOJIOB
;AHUIMAN3upoBaTh 1
;CeTMEHTHBIN peructp DS 2
;AHUIIMaTu3upoBaTh 3
;nepemennsie A, B,C,D 4
;3HaUCHUsIMU Barero 5
;BapUaHTa 6
7
8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
;3aBepImuTh MporpaMmy 26
;¢ momompio DOS 27
;3aKpBITh CETMEHT KOJIOB 28
;Konen ucxognoro moaynsi. 29
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4.2 Co3maTe UCIONHAEMBI MOAYIH IporpaMMbl Prog 3.exe BBIIOTHUB
3Tambl ACCEMOTUPOBAHMS U KOMIIOHOBKH.

4.3  3amyctuth mporpammy td.exe Ha BbImonHeHHe. [locie mosBICHUS
BU3UTHOW KapTouku oTiaguuka Haxkmure wiasunry ENTER. OGparure
BHUMaHHE Ha TO, UTO B HMXKHEH CTpOKe pacloyio’keHa MOoJCKa3Ka O Ha3Ha-
4YeHUH (HYHKIMOHAJIBHBIX KIIABHIL, B BEPXHEW CTPOKE MEPEUNCIICHBI TyHKTHI
IJIaBHOTO MEHI0 oTinamuuka. Uepes meHroo View mepeiiaure B okHo CPU
(II1T). Knapumeit ZOOM u3MeHHUTE pa3Mep OTKPBITOTO OKHA.

4.4  ObOparute BHUMaHHE Ha TO, uTo okHO CPU pazneneHo pamkamu Ha
(¢parMeHTsl (BHYTpEHHHE OOJIAaCTH), OTHOCSAIINECS K cerMeHTaM Koja,
JaHHBIX, CTEKA, a Takke K perucrpam u ¢uiaram. B obsactu koaa xo-
MaH/a 10 CMEIIEHUI0, paBHOMY conepkumomy peructpa IP, a B o0jacTu
cTeKa JaHHbIC 110 CMELICHHIO, paBHOMY COJep)KUMOMY peructpa SP, otme-
YeHbI CTpenkaMi. [lepexos u3 0JHOrO BHYTPEHHEr0 OKHAa B JPYroe Mpou3-
BoauTcs kinasuiieil <TAB> unn MBIIIBIO.

4.5 Haxatnem xomOmHarmn xinaBum <Alt>+<F10> wn npaBoil KHOTI-
KOM MBIIIH, TTONPOOYHTE OTKPHITH OKHA JIOKAIBHBIX MEHIO B Ka)XKJJ0i obJac-
i okHa CPU, nmpeaBapuTenbHO clenaB X akTUBHBIMU. O3HaKOMBTECH C UX
cojiepkaHueM. 3aKkpbiBaiiTe okHa kiaBuiieit <ESC>.

4.6  Ucnone3ysa knasumry <F10>, nepeiinute B riaBHoe MeHI0. OTKpOii-
te MeHio FILE. Bxutounte pexum OPEN... . Kinapumieit <TAB> Brigenure
okHo FILES. KypcopHbiMH KilaBuIIaMu BbiOepute umsl (aiina Prog_3.exe
u 3arpysute ero'. CpaBHHTE MH(OPMALMIO, CONEPKANIYIOCS B OONACTH
KOJIa C JIICTUHIOM Ballel MPOrpaMMBl.

4.7 B oxae CPU mpousBeanuTe TPacCHPOBKY MPOrpaMMBblI (IIOMIaroBoe
BEITIOJTHEHNE) HaXkaTreM Kiasumy <F8>. Ha xaxmom miare KoHTponupyiire
COJEP)KUMOE PETHCTPOB, (IIaroB U COCTOSHHUE CTEKA.

4.8  3anoBo 3arpy3ute B oTnamuuk ¢aitn Prog_3.exe. Bkitouute oro-
Opaxenue 32-x paspsaubix peructpoB CPU. Eme pa3 npousBeaute Tpac-
CHPOBKY MNPOrpaMMbl (TIOIIarOBOE BBINOJHEHUE) HaXKaTHEM KIIABUIIN
<F8>, oOparuas oco6oe BHUMaHHE HA COCTOSHUS 32-X pa3psiiHBIX PEruct-
poB.

4.9  3asHoBO 3arpy3mure B oTiamuuk (aiin Prog_3.exe. BrmomHss mpo-
rpaMMy B TIOIIArOBOM pPEXHMeE, 3aroidHuTe Tabuuiy 3.3 I CTPOK Hpo-
rpaMMBl, yKa3aHHOM B Bamrem Bapuante 3amanus (tabimma 3.2).

1
Ipucrynas k paboTe ¢ OTIAAIUKOM, CIEIyeT YOSIUThCS, 4TO B paboueM KaTajiore HMEIoTCs 1
ucnionusiemslt (*. EXE), u ucxonustii (*.ASM) ¢aiinsl.
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Tabnmma 3.2
BapuanTsl 3aganuit
Ne Ctpoku Ne Ctpoku
BapHaHTa Prog 3 BapHaHTa Prog 3
1 1,2,10,11,12 9 2,3,12,13, 14
2 2,3, 9, 10,11 10 3,4,11,12,13
3 3,4,13,14,15 11 4,5,14,15,16
4 4,5,15,16,17 12 5,6,16,17,17
5 5,6,17,18,19 13 6,7,18,19,20
6 6,7,19,20,21 14 7,8, 20,21,22
7 7,8,21,22,23 15 1,2,22,23,24
8 1,2,23,24,24 16 1,2, 3,4, 5
Tabnuna 3.3
Pe3ynbTaThl BEINOJIHEHUS 3aJaHUN
Bapuasnr ...
< = o) bl E S| E
: g % “m% 2 S é’c% % % % %
-] g'g £ £ E© g = o E CocTosiHHE PETUCTPOB
= B 25 g = SEsS| =7 B A u daros
s o ] = NHEX| £g 88
© 2| 2 S2 25| 68
< <
Prog 3 AX=...,BX=...,
1 CX=...,DX=...,
SP=...,BP=...,SI=...,
DI=...,IP=...,DS=...,
SS=...,CS=..,ES=..;
CF=...,ZF=...,SF=...,
OF=...,PF=..., AF=.
Prog 3 AX=...,,BX=...,
2 CX=...,DX=...,
SP=...,BP=...,SI=...,
DI=...,IP=...,DS=...,
SS=...,CS=..,ES=..;
CF=...,ZF=...,SF=...,
OF=...,PF=..., AF=.

4.10 3anoBo 3arpysute nporpammy Prog 3 B ormamumk. Haunute Tpac-
CHPOBKY Iporpammsl. [lociie MHUIMAIM3aIMN CEIMEHTHBIX PETHCTPOB 3a-
(buKCcHpy#TE NX COAEPKUMOE M COCTaBbTe 00pa3 pa3MeNIeHUs IPOrpaMMbl

B namsiti OBM (cM. nmabopaTtophyto padboTy Ne2).
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4.11 Onmnpenenure HadalbHBIE M KOHEUYHBIE agpeca CErMEHTa IaHHBIX,
CETMEHTa CTeKa M CErMEHTa KOZIOB. Bruncnure AnMHy cerMeHTa JaHHbBIX U
CerMeHTa KOIIOB TporpaMMbl B Oaiftax. [Ipoanammsupyiite aiin
Prog_3.map u cpaBHHUTE pe3ynbTaThl Bammx BeUHCIeHHA C upamu,
NIPUBEICHHBIMU B 3TOM (aiiie.

4.12 TIpocMotpuTe M 3apHcyiTe 00NacTh MaMATH, B KOTOPOW XpaHSTCS
JlaHHBIE, O0BSBJICHHBIE B CETMEHTE JAaHHBIX IPOrPaMMBI (JJaMII [TaMSITH).
4.13 IlpouuTaiiTe B Tpex sueilkax mNamMATH HAYUMHAsg C ajapeca
F000:FFF5h naty Bemrycka II3Y BIOS B ¢hopmate MecsI/9uciao/ToA.

4.14 TIlpountaiite B mamsata mo azapecy FO000:FFFEh omxoGaifroBsrit
uaeHTuduKaTop Monenu DBM.

5 TpeGoBanus K oTYETY

OTuéT TOIKEH COAEPIKaTh:

— TUTYIBHBII JIUCT ¢ yKa3aHueM Ha3Banus BY3a, kadenpsl, HoMme-
pa u Tembl J1abopaTopHoii paboTsl, a Takke ¢pamuianu U.O. crynenTa, noj-
TOTOBHBIIETO OTYET;

— 1enb paboTEI;

— nmctuHTH TporpamMMbl Prog 3c xommenTapusamu (cM. m4.1 3a-
JIaHus);

— Tabnwmiry 3.3 ¢ pe3y/bTaTaMu UCCIICIOBAHMS OTIIAAKA MPOrPaMMBI;

— pucyHku obpas3os nporpamm Prog 3 B mamstu OBM (cm. m.4.9
3a/aHus);

— nanHble (ailnoB *.map W BBIYUCIICHHBIC HaYallbHbIC U KOHEUHbIE
ajipeca CerMeHTOB NPOrpaMMBbI U UX JUTHHEL (cM. 11.4.10 3a1anus);

— PpHCYHKHM o0OJacTedl NamsaTH C XpaHSAIUMHUCS JaHHBIMH (CM.
m.4.11 3amanus);

— CKpHHBI OKHa ¢ aaToii Beimycka [13Y u unenrnduxaropom 3BM
(cMm. 1. 4.13, 4.14).

6 KoHTpoJbHBIE BOIPOCHI
6.1 Kak 3amuchiBaroTcst 001me KoOMaHapl epead JaHHbIX Ha AcceMO-
nepe? UTo MOXKET UCIIOIb30BaThCsl B KAUECTBE OIIEPaHJI0B KOMaH Ib1?
6.2  Jlns gero mpegHasHaueHa koMaHaa LEA u uto sBisieTcs ee omnepas-
namu?
6.3  IlosicHuTE BBINIOJIHEHHE KOMaH]] pabOTHI CO CTEKOM.
6.4  Tloscuure BBINTOJHEHNE KOMaHIL OOMEHA TaHHBIMU.
6.5  Jlns gero mpenHasHadeH otinamgduk TurboDebugger?
6.6  OOBICHUTE CMBICT ITYHKTOB [ TaBHOTO MEHIO B BEpXHEH CTPOKE OT-
JagauKa.
6.7  Kak 3arpy3uTs OTIaXXHBaeMYIO POrpamMmy?
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6.8  Kakwne oxHa MOXHO OTKDBITh U3 IIyHKTa [ TaBHOTO MeHIO View?

6.9 W3 xakux gparmeHTOB cocTouT okaHo CPU?

6.10 UYrto Takoe TOKAIbHOE MEHIO OKHA U KaK €ro OTKPHITH?

6.11 Kaxue pynkmun obecnieunBaet ¢pparment koga (CODE) oxaa CPU?
6.12 Kaxkue ¢pyHkuun odecnieunsaer pparment namsiti okaa CPU?

6.13 Kaxkue ¢pyHkuun obdecneunBaeT GpparmeHT peructpos okaa CPU?
6.14 Kaxkue ¢pynkuun obecneurnBaeT pparmMeHt creka okHa CPU?

6.15 Kaxkue ¢pynknum obecneunBaeT pparmeHt ¢uiaros okna CPU?

6.16 Kakxum 06pa3oM MOKHO PeJaKTHPOBATh aCCEMOJIEPHYIO POTpaMMy?
6.17 Kak ocyuiecTBisieTcs U3MEHEHUE COAEPKUMOTrO ONEPATUBHON MaMs-
TH 1 PETUCTPOB CPEACTBAMH OTIAAINKA?

6.18 Kak uepe3 MeHIO OTJIauMKa 3aIllyCTUTh IPOrpaMMy Ha BBINOJIHEHHUE?
6.19 B kakoM OKHE MOXHO HAOJIOIATh PE3yJbTAT BBIMOJHECHUS TPO-
rpaMMbI?

6.20 Uro Takoe TpacCHpOBKa MPOTPaMMBI M Kak OHAa OCYIIECTBISIETCS B
oTiaxauke?

7 Pexomenayemas jJqurepatrypa

7.1  HOpos, B. U. Assembler [Tekct]: yue6. mocobue mis By3os / B. U.
OpoB. 2-¢ m3n. — CII6.: [Tutep, 2007. ¢.135...141.

7.2  ®unoreHos, K. I'. OcHoBbl si3bika Accembnepa [Tekcr] / K. I'. du-
HoreHoB. — M.: Pagno u cBs3n, 2000. — c. 40...50.

7.3  ®wunorenos, K. I'. Ucnonb3oBanme s3pika AccembOnepa [Tekcr]:
yueb. mocobue mast By3oB / K. I'. ®unorenoB. — M.: T'opsiuas JuHus-
TenexoMm, 2004. — c. 45...56.
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JladopaTopHas padora Ned
IIporpamMupoBanue apuMeTU4eCKHX ONepaumii.
H3yuenne ocuoB padorsl ¢ TURBO DEBUGGER

1 IHeas padoTsl

[TporpammupoBaHue 3agad, BBINOIHSIONIMX apU(METUYECKHE BBI-
YHUCIIEHUA W TIOJIyYeHUE HABBIKOB OTIAJKH MPOTPaMM CPEICTBAaMH OTJIA-
ynka TURBO DEBUGGER.

2 Teopernyeckuii MaTepuan

2.1 Apupmernueckne KOMaHIbl B AccemOJiepe

B s13p1k AccemOiiepa BXOAAT AT TPYII apUPMETHYECKUX KOMaHI:
KOMaH/Ibl IpeoOpa3oBaHus THIIOB, KOMaH/Ibl JIBONYHOW apu(METUKH, Jlecs-
TUYHON apH(METHKH, BCIIOMOTATENIbHbIE KOMAHABl M TPOYNE KOMAaHIbI C
apu(pMETHIECKIM MTPUHIAIIOM ICHCTBHA.

Muxponpoueccop 80x86 Moxer paboTaTh C IETBIMH YHCIaMHU CO
3HAKOM U C LEIbIMH 0€e33HaKOBBIMHU urciamu. Llenbie 0e33HaKoBbIe YnCIa
HE UMCIOT 3HAKOBOI'O pa3pdaaa, I0O3TOMY BCE€ €ro IBOUYHBIC OHUTHI OTBOJATCA
[I0JT MaHTUCCY YHCNA. B dnciax co 3HaAKOM MOJ 3HaK OTBOAUTCS CaMBbIH
cTapumii O6ut ABoMYHOro 4ucia: 0 — moJIoKuTeNIbHOE YHCI0; 1 — oTpUna-
TeJbHoe. [lo3ToMy nnana3oH 3HaueHUI JBOMYHOIO YHUCIA 3aBUCHUT OT €r0o
pasMepa M TPaKTOBKM cTapiiero Omra umcia. HeoOxoanmMo MOMHHTE, 9TO
YHCIIa CO 3HAKOM IPEJICTABIAIOTCS B TOMOJHUTEILHOM KoOJI€.

Tabmuma 4.1
Jlnamna3oH 3HaYeHUH JTBOMYHBIX YHCEIl
Ilenoe ancio

PazmepnocTs nosst Ilenoe unciio co 3HaKOM

0e3 3HaKa
GaiT 0...255 -128...+127
CJIOBO 0...65 535 -32768...+32 767

JBOMHOE CIIOBO 0...4294 967 295 | -2 147 483 648...+2 147 483 647

ADD — nejiouncjieHHOe CI0KeHne

Komanna ADD ocyuiecTBisieT CIOKEHHE MEPBOT0 U BTOPOTO OIle-
paHfa, IpH STOM HUCXOIHOE 3HaYeHHE MepBoro onepannaa (dst— npuémanka)
TepsieTCs, 3aMeIasich Pe3yNbTaToM CIIOKeHHus. BTopoil omepanm (sre —
HCTOYHUK) HE U3MEHSIETCS.

ADD dst, src; dst: = (dst) + (src).

B kauecTtBe IMEPBOro omnepaHjia MOKHO YKa3bIBaTb PETUCTP (KpOMe
Cel"MeHTHOFO) njim H‘IeﬁKy naMsaTH, B Ka4€CTBE BTOPOIO — PETrUCTP (KpOMe

40



IIporpammupoBanue Ha si3pike ASSEMBLER

CETMEHTHOTO), SUYEHKY NMaMsTH WIH HENOCPEICTBEHHOE 3HAUCHHE, OIHAKO
HE JIOIIyCKaeTCs OMPENeIsiTh 00a OnepaHaa OMHOBPEMEHHO KakK SYEHKH Ia-
MaTH. Onepanpl MOTYT ObITh OaliTaMM WM CIIOBaMH M SIBIATHCSA YUCIAMU
co 3HakoM mim Oe3 3Haka. Komanna BosneiictByer Ha ¢uaru OF, SF, ZF,
AF, PF u CF.

[Tpu cnoxeHnn 6€33HAKOBBIX YHCEN, KOTJa Pa3MEPHOCTh pe3yibTara
omepalyy BBIXOJUT 3a Pa3psiIHYIO CETKY ONEpaHN0B, MOTYT BO3HUKHYTb
OLIMOKY C OIpeZeTIeHUEM TOYHOTO pe3yibTaTa. J{JIs WHIMKaluy repemnon-
HeHus npenHa3zHaueH (uiar mepeHoca CF, KoTopblii HEOOXOOMMO TPOKOH-
TPOJINPOBATH MPH BHITOJHEHUH OTIEPALINN CIIOXKEHHS.

ITpu omepanusax ¢ 3HAKOBBIMH YHCIAMHU HYXKHO YYHUTHIBATH BO3MOXK-
HBII IEPEHOC B CTAPIINH 3HAKOBBIA pa3psl, Tak Kak IIPHU 3TOM MOXKET H3-
MEHUTHCS 3HAK pe3yJsbrara. J[Jid 3TUX 1eneil MoKeT NoMoub aHanu3 ¢uiara
nepenoaHenusi OF, Tak kak oH ycTaHaBiIMBaeTcs B 1, €ClIM MPOUCXOAUT
MIEPEeHOC B CTapIIMi 3HAKOBBIM paszpsa (B 7-o¥ wiam 15-bIit) A MOJIOXKH-
TEJNBHBIX YHCEJ WJIM U3 CTaplIero 3HaKOBOTO pa3psna I OTPUIATEIIbHBIX
qHCel.

CoemectHoe ucnionszoBanune (iaaroB CF u OF mo3BonsieT KOHTpO-
JIMPOBATh NPaBUIBHOCTh PE3YIIbTaTa IPH CIOKESHUH YHCEIT CO 3HAKOM:!

eciu CF = OF, nepenoyiHeHus HET;

eciu CF # OF, ecTp nepenoyiHeHne U HYXKHO KOPPEKTHPOBAThH pe-
3ynbTaT.

SUB — BbluuTaHHE LEJBIX YHCeT
Komanga SUB BeunTaeT BTOPOM OmepaHa W3 MEPBOTO U MOMEIaeT
pe3ysbTaT Ha MECTO MEPBOTO ONEepaHa, T.€.

SUB dst, src;  dst: = (dst) — (src).

OnepaHapl aHAJIOTMYHBI ONEPAHIAM KOMAHJbl LEJIOYUCICHHOTO
cnoxenus. Komanna Bosaeiicteyer Ha dnaru OF, SF, ZF, AF, PF u CF.

Komanasr INC u DEC

Komanga INC (uHKpemenT) npubasiser 1 k onepanay (op), B Kade-
CTBE KOTOPOTO MO>KHO YKa3bIBaTh PETUCTP (KPOME CErMEHTHOTO) MIIH S4ei-
Ky ITaMsTH pa3MepoM Kak B OalT, Tak U B CJIOBO:

INC op; op:=(op) + 1.

He nomyckaeTcst ucrosb30BaTh B KauecTBE OIEpaH/ia HEMOCPEACT-
BeHHOe 3HaueHue. OnepaHa HHTEPIPETUPYETCs Kak yucio Oe3 3Haka. Ko-
Manna BozaeicTByeT Ha (iaru OF, SF, ZF, AF u PF. Komanna He Bo3/eii-
ctByeT Ha ¢aar CF.
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Komanga DEC (mekpement) ananoruuna komanae INC, 3a uckiro-
YEHHEM TOT0, YTO OHA BBIYMTAET CIMHHUILY U3 ONepaH/a;

DEC op; op:=(op) — 1.

KoMaHabl yMHOKeHUS
s yMHOXeHUs yncen 0e3 3Haka mpegHasHadeHa komanga MUL,
KOTOpasi UMeeT CIeyIoIuii opmar:

MUL sre ;AX:= (AL)*(src) — mpu yMHOKEHUH OalTOB,
;DX:AX:= (AX)*src — npy yMHOKEHHH CIIOB.

Kak BuzmHO, BTOpOH omnepaHj IOKEH HaXOAWTHCS WM B PETUCTpPE-
akkymyistope AL (B ciydae ymMHOXKEHHS Ha 0aifT), mwim B perucTpe-
akkymyisTope AX (B ciydae yMHOKEHHS Ha coBO). [locie BBITOTHEHNUS
orepanyy ¢ OJHOOAWTOBBEIMH YHCIaMH, |6-u OMTOBBIN pe3yNbTaT 3aIHCHI-
BaeTCs B PErHCTp-akKyMynsaTop AX; aist AByXOalTOBBIX UHCEI IPOU3BEIC-
HHe AnuHOW B 32 Ourta dopmupyercs B mape peructpoB DX:AX (8 DX —
cTapmas 4acTb, B AX — mmagmas). Ilpeasiaymee comepkumoe peructpa
DX 3arupaercs.

Ecmu congepxnmoe peructpa AH mocie oqHOOaHTOBOTO YMHOXKEHUS
wn copepxkumoe peructpa DX nocne nByx0aiTOBOro yMHOXEHHSI HE PaB-
uel 0, ¢pmarn CF u OF ycranasmuBatoTcs B 1. B mpotuBHOM ciryuae oba
(hmara cOpacsBatorcs B 0.

B xauectBe onepanna-coMHoxurens komanasl MUL MOXHO ykasbl-
BaTh PEruCTp (KpoMe CerMEHTHOro) WiH s4eiky mamsatu. He momyckaercs
YMHO)KEHHE Ha HETIOCPEICTBEHHOE 3HAUCHHE.

Jl1s yMHOEHHS 9HCeN CO 3HaKOM IpeiHa3HaYeHa KoMaH/a

IMUL src.

OTa KOMaH/1a BBINOJNHSETCA Tak e, kak 1 komanaa MUL. Otiauuu-
TenbHOW ocobeHHOCTRIO KoMaHapl IMUL sBnsieTcs Tonbko (popMupoBaHme
3Haka. Eci pe3ynbTaT Man M ymemaercst B OJHOM peructpe (To eCTh eciu
CF=0F=0), To conepuMoe APYroro peructpa (Crapiieil yacTu) sBIseTCS
pacumpeHreM 3Haka — BCE €r0 OWTHI paBHBI cTapuieMy OHTY (3HAKOBOMY
paspsity) Miaamied dYacTH pe3yibraTa. B IpoTHBHOM ciydae (ecnu
CF=0F=1) 3HaKkoM pe3yJibTaTa SIBJISETCS 3HAKOBBIM OWUT cTapmiedl 4acTtu
pe3ynbTarTa, a 3HaKOBBIM OMT MIajmIel 4acTH SBISETCS 3HAYaIlUM OMTOM
JIBOMYHOTO KOZIa pe3yJbTaTa.

KomaHabl aejieHus

KomaHnp! neneHus Ui 3HAKOBBIX U 0€33HAaKOBBIX orepannaoB DIV u
IDIV BBITIONHAIOT TENOYHCIEHHOE JesieHne, GopMUpys Imejoe YaCcTHOE H
Lenbiil octaTok. @opmaT KOMaHbI:
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DIV src; AL := quot ((AX)/(src)); yacTHOE TIpH JeJIeHNH Ha OaiT.
AH = rem ((AX)/(src)); ocTaToK NMpH JIeJICHAN Ha OAMT.
AX = quot ((DX:AX)/(src)); 4acTHOE TpH JCTCHUH Ha
; CJIOBO
DX :=rem ((DX:AX)/(src)); ocTaTOK NpH JIEJICHUN Ha
; CIIOBO.

IIpu »TOM nmenumoe AOMKHO Haxoautcsa B peructpax AX (B ciaydae
nenenust Ha Oait) win DX:AX (B ciyyae neneHust Ha cioBo). Pazmep ne-
JIMIMOTO J0J:KeH ObITh B JBa pa3a 0oJibllle pa3MepoB JeauTe]ast U Oc-
TaTKa.

IToce BBIONHEHMS ONIEpAllK C OJAHOOANTOBBIMH JEITHUTENSAMH, Ya-
cTHOe 3anuchiBaeTcs B peructp AL, octatok — B peructp AH; mist 1Byx-
0alTOBLIX JeiauTenei — yactHoe B AX, ocratok B DX.

Ecau pesnrenn paBeH 0, WM ec/M 4acTHOe He MoMelnaercs B
HA3HAYEHHBIN perucrp, Bo3dy:xkaaercs npepbiBanue ¢ Bekropom 0 (xe-
Jgenue Ha 0).

KomaHs1 He BO3/IEHCTBYIOT Ha (piiaru mponeccopa.

IIpu nenenun yeabix yucesa co 3Hakom (IDIV), u yactHoe, u oc-
TATOK PACCMATPHUBAIOTCS KAK YHCJIA €O 3HAKOM, MPUYEM 3HAK O0CTATKa
paBeH 3HAKY J1eJIMMOrO0.

KoMmaHbI corjiacoBanns pa3MepoB onepaHioB

[Tpu BbINONIHEHNU apUPMETHIECKUX OTIEPaIMi YaCTO MCIOJIB3YIOTCS
KOMaH/IsI IpeoOpa3oBaHus OaiiTa B CIIOBO MM CIIOBA B IBOITHOE CII0BO. OTH
KOMaH/Ibl BBINOJIHAIOT NpeoOpa3oBaHUE HaJl ONEPaHAOM, HAXOAALIMMCS B
perucTpe-akKyMyJIsiTope:

CBW- npeobpasoBats 6aiiT B AL B cioBo B AX. Ilpu atom crap-
it 6aiT AX 3amOTHSETCS 3HAUYCHUEM CTapIlero paspsnaa peructpa AL:

CBW, AX::D7D7D7D7D7D7D7D7(AL)
5 (AL): D7D6D5D4D3D2D1D0.

CWD — npeobpazoBatk ciioBo B AX B nBoiiHOe ciioBo B DX:AX.
Ipu sToMm peructp DX 3amonHsieTcs 3HAYCHUEM CTapIIEro pa3psiaa PerucT-
pa AX:

CWD, DX::D15D15D15...D15
5 (AX): D15D14D13. . .D4D3D2D1D0.

2.2 Pa6ora ¢ TURBO DEBUGGER

Ecmu mporpaMmMa CKOMITOHOBaHa B PEKUME /V, TO TIOCIIE €€ 3arpy3KH
OTJIAAYUKOM, OTKpbIBaeTcsi okHO Module. CuMBoOI <cTpeJsika> MoKa3bIBaeT
Ha TOJUIeXKAIIYI0 HCMOJHEeHUI0 KoMaHay. Knasumeir F2 mMoxxHO paccTaB-
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JIATh ¥ CHUMATh TOYKH ocTaHoBa (JioBymiku) (Breakpoints) B Toii cTpoke,
/i€ PacloyOokKeH Kypcop AJsl OCTAaHOBKH BBIIIOJHEHMS IPOTPaMMBI.

Oxkno Inspect MOKHO OTKPBITh M3 JIOKAJIBHOTO MeHI0 okHa Module
(alt-F10). TTpu 3TOM OTIaMIUK 3aMpamnBaeT UM TOJIEKAIIUX KOHTPOIIIO
nepeMeHHoil unu peructpa. KoHTpoIMpoBaTh COCTOSHHMSI IEPEMEHHBIX
MOJKHO Takke B okHax Variables u Watches, BbI3bIBaeéMbIX M3 IYHKTa
View ri1aBHOTO MEHIO.

OxHo nepeMeHHBIX Variables nmo3Bossier HaOI01aTh BCE MEPEMEH-
HbI€, IOCTYIIHbIE B MECTE OCTAHOBA NIPOrpaMMbl. B JI0KaIbHOM OKHE IYHKT
Inspect maer mocTym K moiHOW MH(GOpPMAIMK O THIIE, 3HAYCHUH U aJipece
XpaHEHHUs] BBIJEICHHON NepeMeHHOM. OTHeNbHblE NEPEMEHHbIE MPOrpaM-
MHUCT MOXET 3a/1aTh AJis aHayiu3a B okHe Watches. [l noMmemenus nepe-
MEHHOH B 3TO OKHO CJEIYeT IOJIBECTH Kypcop K HACHTH(]UKATOpy mepe-
MeHHOW U Haxath Ctrl+W. Jlna ynaneHus! nmepeMeHHOW W3 OKHA MOYHO
BOCIIOJIL30BaThCS JIOKAILHBIM MEHIO, 100 Kiasuiei Delete.

3 oaroroBka Kk padorte
3.1 U3yunTh MeTOAMYECKUE YKa3aHUA U PEKOMECHIOBAHHYIO JIATEPATypPY.
3.2 TloarotoBUTH OTBETH HA KOHTPOJIHHBIE BOMPOCHI.

4 3ajnaHue Ha BbINOJHEHUE PadoThI
4.1  Hcnomnp3ys TEKCTOBBIH peNakTOp, CO3/JaTh U OTPEIAKTHPOBATH HC-
XOIHBIM MOyNb TIporpaMMel Prog_4.asm, KoTopas BbIYUCIIAET 3HaUCHHE X
B COOTBETCTBHMH C BapHaHTOM 3amaHus. HoMep ¢yHKINU U 3HAYCHHS TIepe-
MeHHBIX A, B u C B3sTh 13 Tabnuis! 4.2. 3HaueHne nepemenHoit D 6epércs
paBHBIM TocieHel udpe HoMepa 3a4éTHON KHIDKKE. [lociie BBIOIHEHHS
oIepanuu JeNeHus, B JaJbHEHIINX ONepalysIX YIUThIBATh TOJIBKO YaCTHOE.

;Program 4 — Apudmerndeckue ornepannu, BapuaHT ...

Data SEGMENT ;OTKPBITH CETMEHT IaHHBIX
A DB 1 ;AHUIManu3upoBarhb
B DB2 ;nmepeMennsbie A, B, C, D, X
C DB 3
D DB 4
X DW ?
Data ENDS ;3aKpBITh CETMEHT JTAHHBIX
Ourstack SEGMENT Stack ;OTKpPBITH CETMEHT CTEKa
DB 100h DUP (?) ;OtBecTH moJ crek 256 GalT
Ourstack ENDS ;3aKPBITh CETMEHT CTEKa
ASSUME CS:Code, DS:Data, SS:Ourstack L4 3Ha1HTb CCTMCHTHEIC
;PETHCTPHI
Code SEGMENT ;OTKpPBITH CETMEHT KOJIOB
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Start: mov AX, Data ;Hunnanu3nupoBath
mov DS, AX ;CeTMEHTHBIN peructp DS
xor AX, AX ;OuncTuTh peructp AX

30eckb 0o1vicHbl ObIMb KOMAHObL BLIYUCTICHUS
apugpmemuyecko2o eblpaNCeHUs

movAX, 4C00h ;3aBEPIIUTH IPOrpaMMy
int 21h ;¢ moMmompio DOS
Code ENDS ;3aKpBITh CETMEHT KOJIOB
END Start ;KoHer ncxomHoro Momys.
Tabiuwua 4.2
BapuanTsl 3ananuit
No JlanHbie
BapHaHTa Pynicuua A B C
|| x=2rArBeD 64h | 14h | -4
Cc-3
2 | xoP*C 16h | -50 | 1Bh
2%*A+B
A
3 X:(1+gj*B—C*D 150 111b 48h
2
4 |x=AFD 15 | 150n | 5
C-B
B
5 X:(48+3*A)—E*D 5Ah 55h 11h
2
6 |x-(B=25 . p.py 5|31 -
A+1
= *((C - *
o |X=(4+B)*(C=4000)%(D+212)| 1. | s | emon
8 |X=(4%B-CxD) Fh | 14 | 10h
2 2
o |x-A*B 7 12 | -15
D-C
_ 2
10 |yoB=C)4 5 | E2n | 225
D-12

45



0. JI. Kynsc, K. A. Hukurun

ITpomomkenuie Taduiet 4.2

Ne Jlarabie
BapHaHTa Dyt A B C
11 x . 300-D+B+C 8 26h | -10
A
= o 05528—AxB N ah 5
—(D+C)2 BF 1
Ax(B+1)
13 = 32 Fh 80
C
D
14 X:3*(A—B)+— 9%h D%h 155
1)x(D+1
15 | xo U0 ch | 4 9
A+B*C

4.2  Hcmompzys xommmisitop Typbo Accembiepa tasm.exe M KOMIIO-
HoBuK tlink.exe ¢ COOTBETCTBYIOIIMMH KIIOYaMH, CO34aTh (aiin
prog_4.exe.

4.3  3arpysutre nporpamMmy B oTnaauuk u B okHe CPU mnpoussenure
TPAaCCHPOBKY MPOrpaMMbl (IIOIIAroBO€ BBHINMNOJHEHHE) HAKAaTHEM KIIABHIIH
F8. Ha xaxx1oM miare KOHTPOJMPYHTE COAEPKUMOE PETHCTPOB M (IIaros.
3anmummTe BEIYUCICHHOE 3HAUYSHWEe YaCTHOTO M OcTaTKa. Y 0eauTech B mpa-
BHJIPHOCTH BBIYHCICHHUN. Pe3yIbTaThl MOMATrOBOTO BBHIITOIHEHUS CBEIUTE B
TabmuIy 4.3 U cIenafTe Mo HUM COOTBETCTBYIOIINE BHIBOJIBL.

4.4  Omnpepmenure caMyro JUIMHHYIO U CaMyI0 KOPOTKYIO KOMAaHIBI TIPO-
rpaMMbl prog_4.exe.

4.5  Omnpepenure HayaJbHBIE U KOHEUHBIE a/ipeca CETMEHTOB KOJa, JaH-
HBIX M CTE€Ka COCTaBJIEHHOW mporpammsl prog 4.exe. Brrunmciure amuHy
CerMEHTOB yKa3aHHO# mporpaMmbl B Oaiirax. CocTaBbTe M HapHCyHTe 00-
pas mporpaMmsl B TamsiTu DBM.
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Tab6muma 4.3
Pe3ynbTaThl BBIMOJHEHUsI IPOTPAMMBbI

Bapuanr ...

Jnuna  |Jlorumueckuit

Ne Komanpa |MammusHBIH CocTosiHHE PETUCTPOB
MalIMHHOTO |  ajpec B
cTpokH | Accembiepa KOJ . u aros
Kona, Oaiit | mamsaTH
1 =.,BX=.,
CX=...,DX=..

2 AX=..,BX=..,
CX=...,DX=

3HayeHue nepeMeHHo! X: YacTHOe = ...
OCTaTOK = ...

5 TpeGoBanus K OTYETY

OT4Y€T NOIHKEH COePIKATD:

— THUTYJIBHBIN JUCT C yKa3aHWeM Ha3BaHusi BY3a, kadenpsr, HoMme-
pa u TemBbl T1abopaTopHOil paboTel, a Takke dhammmmu U.O. cTyaeHTa, moa-
TOTOBHBIIETO OTYET;

— 1enb paboThI;

— JIMCTHHTH IporpamMMbl Prog_4 ¢ KoMMeHTapHsIMu;

— Tabnumiry 4.2 ¢ pe3y/bTaTaMy UCCIICIOBAHUS OTIIAIKU MPOrPAMMBbI;

— pucyHok obpasza mporpammbl Prog 4 B mamsta OBM (cm. n.4.4
3aJ1aHus);

— JaHHBIE (alI0B *.map M BEIYHCICHHbIC HAYAIbHBIC M KOHEUHbIE
ajzipeca CerMeHTOB MPOTPaMMBbI U UX JTHHEI (cM. 11.4.4 3a1aHUs).
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6 KoHTpoabHBIE BONPOCHI
6.1 dopmaT KOMaH/Ibl «CJIOKHUThY, €€ OTIEPAH/IBI.
6.2  ®opmar KOMaH/BI «BBIYECThY, €€ OTICPAH/IbI.
6.3 ®dopmat KOMaHIBl KYMHOXXHUTBY, €€ OTIEPAHIbI.
6.4  dopmMaT KOMaH/BI «JICIUTHY, €€ ONEPAHIBI.
6.5 KakoB nuana3oH 0e33HAKOBBIX YHCEJN JOIYCTUM B Mporpammax 16-
THU pa3psiAHOTO MUKpoIpoueccopa?
6.6  KakoB nmama3oH 4ucen cO 3HAKOM JOIYCTHM B Iporpammax 16-tu
pa3psIIHOTO MHUKpoTporeccopa?
6.7  Kaxkyro napopmanuio cogepxar apupmeTndeckue Gpiaark oneparui?
6.8 Kakue ¢Qmarn ycTaHaBIMBAIOTCS TPU BBHITIOJHEHUH KOMAaHJ «CJIO-
KHUTb» U «BBIUIECTHY.
6.9  Kakue ¢uaru ycTaHaBIMBAIOTCS NPU BBINOJIHEHUH KOMaHJ «YMHO-
KUTBH» U «ICITUTH.
6.10 Kaxk BBINOJHUTH CIOKEHHE (BBIYUTAHHUE) BYX ONEPAHIOB, HAXOIs-
IIUXCS B TaMsITH?
6.11 Kaxk BBIIOJHUTH YMHOXEHHE JBYX ONEPaHIOB, HAXOJSIIUXCS B Ma-
MATU?
6.12 Kax BBINOJIHUTD JENEHUE ABYX ONEPaHIOB, HAXOAAIIMXCS B MaMATh?
6.13 C uncmamMu KakoW CHUCTEMBI CUHCICHHS MOXeT paboraTh AccemO-
nep?
6.14 Kakum 06pa3oM MOKHO IPOKOHTPOJIMPOBATH 3HAUCHUS IEPEMEHHBIX
MIPH OTJIAJIKE TIPOTPaMMEI?
6.15 Kak MOXXHO KOHTPOJIHPOBATh OONACTh JAHHBIX MPOTPAMMEIL, 3arpy-
>KEHHOM B MamsTh?
6.16 Kak MOXHO KOHTPOJIMPOBATh 00JACTh CTEKa MPOTPAMMBI, 3arpy-
>KEHHOM B MamsTh?
6.17 Haiiqute ommOKY B HIDKCIPUBEACHHBIX KOMAH/IAX:

MOV AL, E4h; ADD 64, BL; MUL 3Fh; MOV DS, 3F3Fh.

7 Pexomenayemas Jqureparypa
7.1  IOpos, B. 1. Assembler [Tekct]: yue6. mocobue ays By30B / B. U.
IOpoB. 2-e n3a. — CII6.: [Tutep, 2007. c.165...181.
7.2  ®unorenos, K. I'. OcHoBsl si3p1ka Accembnepa [Tekcr] / K. I'. ®u-
HOreHoB. — M.: Pamno u cBsa3b, 2000. — c. 40...54, 197-280.
7.3  @unorenos, K. I'. Hcnone3oBanue s3bika AccemOinepa [Tekcr]:
yaeb. mocobue miast ByzoB / K. I'. ®@unorenoB. — M.: Topsiuas nmHUS-
Temexom, 2004. — c. 45...60, 320...410.
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JladopaTopHas padora Ne5
HccnenoBanne cnoco0oB agpecaliy oNepaHioB

1 IHeas padoTsl

IMomyyeHne NPaKTUUECKUX HABBIKOB HCIOIB30BAHUS Pa3IUYHbBIX
croco6oB aapecanun omnepaHaoB. [IpakTuieckoe 0CBOGHNE OCHOBHBIX (DYHK-
it TURBO DEBUGGER.

2 Teoperuyeckuii MaTepuas

B BemmonHeHuM m000H KoMaHABI AcceMOiiepa, 32 HCKIIOYEHHEM
Oe3onepaH/IHbIX, yYacTBYIOT ee omepaHasl. OnepaHabl KOMaHA MOTIYT
XPAaHUThCA B PerucTpax MHKpPOINpOLeccopa, B siYeKax MaMATH WIH
MOrYT OBITh YKa3aHbl HellOCPeICTBEHHO B KoMaHJe. ['e Obl HM Haxo-
JWIICS OTIEpaH €r0 MECTONOIOKEHNE MOXKHO ONPENEIHUTh C IIOMOIIBIO aj-
peca: KaKAbIi PErucTp, TICHKy MaMsITH WM KOMaHIy, KOTOPOH IepeaaeTcs
yIpaBieHNE, MOXKHO CBsI3aTh C WX ajzpecaMu. s moncka onepaHIoB KO-
MaH]] MHKPOIIPOILIECCOpP HCIOJIB3YET Pa3IHYHbIE CIIOCOOBI, KOTOPHIE U Ha-
3bIBAIOTCS crocodaMm aapecanuu (pe:xkuMamu anpecanum). Vudopma-
LUsI O TOM, KaKHe CIIOCcOoOBl afipecaliui Oy JyT UCIONb30BAThCS, COAEPIKUTCS
B accemOyiepHOl Komanae. OnepaHabl OJHOH U TOW Ke KOMAaHIbI MOTYT
aJpecoBaThCs MO-Pa3HOMY HJIM OJUHAKOBO.

Hecmotps Ha To, 4TO B Iponeccope peaan3oBaHo 0ojee ABYX AeCsT-
KOB pa3iIMYaronuxcs CIocoOoB (HOPMHUPOBAHMS aJPECOB OMNEPAHAOB, HX
MPUHSATO OOBEIUHATE B IPYNIIBI 0 (GYHKINOHAIBHBIM IIPU3HAKAM, YTO I0-
3BOJISIET IIPOBECTH MX CUCTEMATH3AIINIO.

Crioco6b1 agpecaii MOXKHO Pa3Ie/IuTh HA NPAMbIe 1 KOCBEHHbIE.

2.1 IIpsiMble crioco0bI agpecaluu

IIpsimasi perucTpoBas aapecanust

Hcnone3yeTcss B ciiy4asx, KOTAa ONEpaH] HAaXOAUTCA B OJHOM M3
IPOrPaMMHO-aPECyEMbIX PETHCTPOB MHKPOIPOLIECCOpa.

MOV AX, BX ;nepecnats cogepxxumoe BX B peructp AX.
XOR BL, AL ;crmoxutbs o Moay:mto aBa coaepxxumoe BL u AL.
DEC SI ;YMEHBIIUTH Ha 1 comepxumoe peructpa SI.

HenocpeacTBeHHas aapecauus

Omnepann, KOTOPHIi MpeAcTaBsieT co00i KOHCTAaHTY pa3MepoM Oaift
WY CJIOBO, COZICPXKUTCS HETIOCPEACTBEHHO B KoMaHie. Takoi criocob anpe-
Calluy MCTIOJIB3YETCS IS Leeil 3arpy3KH PEerucTpoB M MEPEMEHHBIX B Ma-
MSTH, B KadyecTBe (DOPMHUPOBAHUS MACOK Uil pabOTHI C OTAEIBHBIMH OnTa-
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MU, UIA CPaBHCHHUA OIICPAHIAOB C KOHCTaAaHTAMH U T. 1.

MOV CH, 3Eh ;3arpy3uth peructp CH ancnom 3Eh
MOV AL, 10000000b ;co3mats B AL macky ¢ 1 B crapiieMm ourte
CMP AH, OFFh ;cpaBHUTH conepkumoe AH ¢ unciiom FFh

IIpsimas agpecanyst K NaMsATH

[Mpocreiimmii crioco6 ajpecanyy K NEepeMEHHBIM, HaXOJISIIIUMCS B
naMsTH. Afpec SYEHKH MaMsTH, B KOTOPOH HaXOAUTCs NEepeMEHHasl, yKa-
3pIBaeTCs B KOMaHJe (OOBIYHO B CHMBOJIHMYECKOH (hopMe) M U3 Hee MOCTy-
maetr B KoJ KOMaHAwl, Gopmupys >¢dexTuBHBIN aapec omepanga EA 6e3
BCSIKHX BBIYHCIICHHH.

MOV AX, GAMMA ;nepecnats B AX nepemernyio GAMMA
SUB TEMP, BL ;BeIUeCTh U3 nepeMeHHol TEMP conepxumoe BL

2.2 KocBeHHBIE cNIOCOOBI a/ipecaninu

KocBennas perucrposas aapecanus (6a3oBasi 1 HHACKCHas1)

OTo agpecanus K ONepaHAy, HaxoAadmiemycs B mamsTd. IIpu stom
a¢dexTHBHEIH anpec Toro onepanna EA, comepXutcs B OJZHOM U3 6a30-
BBIX WM MHAEKCHBIX PETHCTPOB. B 3THX cirydasx, 0003Ha4eHUs peTUCT-
poB, coxepxamux A(PQEKTUBHBIH axpec, 3aKI0YaAIOTCs B K68aAOpAmHule
ckobku. Ecnmu ncnonp3ytorcs 6azoBbie peructpsl BP, BX — 10 agpeca-
uus 0asoBasi, ecnu uHAeKkcHble peructpbl SI, DI — To agpecanusi un-
JAeKCHasl.

ITpu ucnons3oBanuu peructpos BX, SI, DI npoucxoaut obpamierue
K OIlepaHIaM, HaXOIIIIUMCS B TeKyIeM cerMeHTe AAaHHbIX, CETMEHTHBIN
azipec KOTOPOro OOBIYHO XpaHUTCS B cerMeHTHOM peructpe DS, T.e.
onepanaam c Jorudeckumu agpecamu DS:BX, DS:SI, DS:DI.

ITpn ncnonszoBanun perucrpa BP npoucxoant obpamenue x ome-
paHzaM, HaxXOJSIUMCS B CerMeHTe CTeKa, JUId aJpecalud KOTOpOTro
0OBIYHO UCTIONB3YETCS cerMeHTHBIN perucTp SS. Takue onepaHIbl UIMEIOT
Joru4yeckmii aapec onpenensemsiii kak SS:BP.

ADD AX, [DI] ;CIOXKUTD coaepkumoe AX U sTUeHKH
;IaMsITH, aipecyemoii uepes peructp DL

MOV [SI], BL ;mepeciarh cogepxumoe BL B saeiiky
;TIAMATH TI0 afgpecy, Haxoasamemycs B SI.

CMP byte ptr [BX], 100d ;CPaBHHUTD COEPKMMOE STICHKH ITaMSTH C

;anpecom B BX ¢ guciiom 100.
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KocBeHHasi perucTpoBasi agpecaiusi o0 cMelleHueM (0azoBasi u

HHJEKCHAas CO CMellleHueM)

Hcnonp3yercs 11 agpecaluy K onepaHaaM, HaXOAsIUMCS B aMs-
. D dexTuBHBIN aapec onepanna EA ompenensercs kak cymma coaep-
sKMMOI0 0JHOT0 13 0a30BbIX WM UHIEeKCHBbIX perucTtpoB BX, BP, SI, DI
U KOHCTAHTBI, YKA3aHHOI B KOMaHjie, KOTOpasi Ha3bIBae€TCA cMelleHueM
(displacement). CmemnieHre MOXET OBITH YHCIOM WM aapecoM. llpu uc-
nosip3oBanuu peructpos BX, SI, DI oOparieHre npoucxoqur B TeKyIIui
cerMeHT JAaHHbIX, a [IpY UCHoNIb30BaHuY BP — B TeKy1umii cerMeHT creka.

Takyro ampecamnuro yooOHO HCIONB30BaTh A OOpamIeHHs K diie-
MEHTaM CTPYKTYp IJaHHBIX, KOTJa CMCEIICHNE N3BECTHO 3apaHee, a 0a30BBIH
(HaganmpHBIN) afpec CTPYKTYPHI BBIYUCISCTCS TPHU BEITIOHEHUH TPOTpaM-
Mbl. Hanpumep, ecii B CerMEeHTE JAHHBIX 00BsABIICH MaccuB 13 20 CHMBOJIOB (@)

ARRAY DB 20 DUP (‘@’),

TO OOpallleHHe K 3JIeMEHTaM 3TOT0 MAacCHBa MOYKHO BBIMOJNHSTEH CIEIYIO-
MM 00pazom:

LEA SI, ARRAY ;3arpys3uts B SI HauaJbHBIH agpec MaccuBa
;ARRAY.

MOV AL, [SI + 9] ;nepecnarp 9-if anemeHT MaccuBa B peructp AL.

ADD [SI] 5, OFh ;cnoxwuTth 5-# anemMeHT MaccuBa ¢ unucioM Fh.

MOV 8§ [SI], AH ;nepecnats cogepxumoe AH B 8-if anemenT
;MaccHBa.

Ilpu pabome c d610Kamu 0annvix (Maccusamu) HeoOXOOUMO NOM-
HUMb, YMO UHOCKCAUUS IIEMEHIN08 HAYUHAEMCA C HYas. Imo 3nauum,
YUMo HAYATbHBLIL JIEMEHM MACCUBA OYOent UMENb HY1e60ii UHOEKC.

W3 mpumepa BUIHO, YTO CMEIIEHHE MOKET OBITh 33JaHO pa3HBIMU
croco6amu, He3aBUCHMO OT 3TOTO ITPOUCXOIUT E€TO CJ0KEHHE C COdepP:KU-
MBIM, YKa3aHHOI0 B KoMaHjae perucrpa SI. B sTtoM mpumepe MoxkHO
oboiituce u 6e3 komauasl LEA (3arpy3uts 3Hauenune EA), ecnu npeasapu-
TeJIbHO 3aHecTH B SI MHIEKC HAaYalbHOTrO 3JEMEHTa MacCHBa M HECKOJBKO
HM3MEHHUTH CIEIYIONINE 3a Hel KOMaHBI:

MOV SI, 0 ;3arpy3uTh B SI MHIEKC HAYAIBHOTO
;aneMmenTa maccuBa ARRAY

MOVAL, ARRAY [SI+9] ;mepeciaTh AeBATHIN 2JIEMEHT MacCHBa B
;peructp AL.

ADD ARRAY [SI] 5, OFh ;cmoxwTh ISITBIH BJIeMeHT MaccuBa ¢ urciioM Fh.

MOV ARRAY 8 [SI], AH ;nepecnats cogep:xumoe AH B BocbMoit
;DJICMCHT MaCCHUBa.
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IMpumenenne 6a30BOW aapecanuy CO CMEIICHHEM Npu paboTe co
CTEKOM MOJKHO MPOMJUTIOCTPUPOBATh MPUMEPOM I[epe/laun I[apaMeTpoB
MOJNPOrpaMMme Yepe3 CTeK:

;OCcHOBHas MporpaMma

PUSH DS ;COXPAHUTb B CTEKE COIAEPKUMOE TPEX
PUSH ES ;peructpoB DS, ES, SI, uepe3 xotopsie
PUSH SI ;IIepeaaroTcs apaMeTpbl NOANPOrpaMMeE.
CALL ROUTE ;BBI30B IOAIPOrPAMMBI.

;ITomnporpamma ROUTE

MOV BP, SP ;3arpy3uth B BP anpec BXoja B CTek.

MOV AX, 2 [BP] ;VBBJIEYD M3 CTeKa coaepykumoe SI.

MOV BX, 4 [BP] ;¥BBJIEYb U3 cTeKa cojeprkimoe ES.

MOV CX, 6 [BP] ;M3BJIEUb U3 cTeKa conepkumoe DS.

B omnuuuu ot ucnonb3oBanus komana POP, B ganHOM ciydae He
MIPOUCXOUT yJaJeHHe NAaHHBIX U3 CTeKa MpH u3BJIeueHuu. s 3Toro B
peructp BP xomupyercs aapec BXoJa B CTEK U HCIOJIb3YIOTCS KOMaHIbI
MOV c 6a30Boii aapecareii co CMEIIeHUEM.

Ba3oBo-nHaexkcHas agpecanus

Vcnonp3yeTcst [UIsi HaXO0XKICHHUS OTIEPAHIOB B MaMSATH, pUdeM 3¢-
(exTuBHBINH aapec EA BbIUMCIsETCS KaK CyMMa COJEP:KMMOIo IBYX
perucTpoB (0230B0ro 1 MHIEKCHOI0), YKa3aHHBIX B KOMaH/IE.

[Ipu 3TOM MOTYT UCTIOIB30BATHCS CIACIYIONIUC MAPhl PETUCTPOB:

[BX] [SI] — ampec Boruncinsiercst kak DS: [BX] [SI];

[BX] [DI] — agpec Boraucisiercs kak DS: [BX] [DI];

[BP] [SI] — anpec Beraucnsiercs kak SS: [BP] [SI];

[BP] [DI] — anpec Beruncnsercs kak SS: [BP] [DI].

Y1006HO HCTIONB30BATh MPH PadOTE ¢ MacCHBaMH: B OAHOM U3 0a3o-
BBIX PETUCTPOB HAXOIUTCA HaYaIbHBIA apec MaccuBa, a B IPyroM HHIEKC
9JIEMEHTa, K KOTOPOMY HEOOXO0ANMO 00paTuThCsI.

Ba3oBo-nHAeKkcHast agpecanusi co cMelleHneM

Ucnonb3yeTcs A1 HAaX0XKACHUS ONEPAHOB B MaMSTH, MpuieM 3¢-
¢exTuBHBIN aapec EA BbluMc/IfieTCsl KAK CyMMa COJEPKUMOI0 JABYX
perucTpoB (0a30BOro M MHAEKCHOr0) U CMelIeHHMs, YKa3aHHOI0 B KO-
MaHAe. DTOT PSKUM alpecalliid SBIseTcsS HauOoliee THOKMM, TaK Kak JBa
KOMIIOHEHTA aJpeca MMO3BOJIAIOT PEeaii30BaTh HAHOOIee ITUPOKIE BO3MOXK-
HOCTH TIO aJpecallid OICpPaHIOB, HANpPHMEp, OOpalieHHe K HJIeMeHTaM
JIBYMEPHOTO MaccuBa (MaTpHIIE).

ITycTs B cermMenTe TaHHBIX co37aH MaccuB u3 20 cumBosoB (1o 10 B
CTPOKE):
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MAS DB ‘QWERTYUIOP’
DB ‘MIYKEHTTIII3’

Juis obpammeHus K 5-My 3JIeMEeHTY U3 BTOpO# cTpokH MaccuBa (cuMBoi E),
HYHO HAIMCATh CIACAYIOIIYIO MOCIEI0BATEILHOCTh KOMAaH/I:

MOV BX, 10 ;3arpy3uth B BX umncino 0aiit B crpoke.
MOV S, 4 ;3arpy3uth B SI MHIEKC /IeMEHTa BTOPOit
;CTPOKH.

MOV AL, MAS [BX] [SI] ;TepeciaTh S-i aneMeHT BTOpoit ctpokuB AL

3 TloaroroBka k padorte
3.1.  M3yuuth METOJMYECKUE YKA3aHUSI i PEKOMEH/IOBAHHYIO JINTEPATYPY.
3.2.  TloaroTOBHUTH OTBETHI HA KOHTPOJLHBIC BOMPOCHI.

4 3anaHue HA BBINOJHEHHE Pa0OTHI
4.1  CocraButh nporpamMmy Prog_5 s BbIONHEHUS yKa3aHHBIX B Ta0-
qune 5.1 onepanmi, BBIOpaHHBIX B COOTBETCTBUH C BapUaHTOM 3ajaHus. B
KauecTBE CErMEHTa JaHHbIX Ui nporpaMMbl Prog_5 ucnosnwsyiite nmpuse-
JICHHBIN HIDKE IIa0JIOH M YIIPOIIEHHBIN CIIOCO0 OMpPEIeNICHNsI CETMEHTOB.

; mabJI0OH cerMeHTa JaHHbIX s Prog 5

.Data ;Ha4aj0 CerMeHTa JaHHBIX

var_1 DB 11000110b ;OIIPEEeNIUTb NEPEMEHHYIO var 1
;pa3MepoM OaiiT ¢ HaYaIbHBIM
;3HauenreM 11000110b

var 2 DW 9FFEh ;OIIPEENIUTb IEPEMEHHYIO var 2
;pa3MEPOM CJIOBO C HAYaJIbHBIM
;3Hauennem 9FFEh

var 3 DB ? ;OTIIPENIeNTUTh IepeMEeHHyIo var 3
;pazmepoM OaiiT He 3a/1aBas ee
;HAYaJILHOTO 3HAYEHUS

var 4 DW ? ;OIIPEeNIUTb IEPEMEHHYIO var 3
;pa3MepoM CIIOBO He 3a7aBas ee
;HAYaJIbHOTO 3HAYEHUS

N_1 DD OFFOOFFEEh ;OTIPEeeNuTh epeMeHHyio N _ 1
;pa3MepoM JIBOWHOE CIIOBO C
; HA4aJIbHBIM 3HAYCHHEM
;FFOOFFEEh

N2DD ? ;OTpeAeuTh nepeMeHnyo N_2
;pa3MepoM JIBOIHOE CIOBO HE
;3a]1aBasi €€ HA4aJbHOTO 3HAUCHHUS
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String DB ‘Assembler’, ‘$’ ;OTIPEACIUTh CTPOKY CUMBOJIOB
;String, KaxIbIid CHMBOJ KOTOPOH
;AMEeT pa3Mep OalT ¢ HadaIbHBIM
;3HaueHneM Assembler

M1 DB 7,9, 28, 46, 39, 31, 20,25  ;onpeaenuTh MaccuB ¢ uMeHeM M1
;COCTOSIINH U3 BOCBMH YHCIOBBIX
;3JICMEHTOB pa3MepoM OaiT

M2 DB 12, 15,7, 25, 31, 38, 20, 63 ;onpeaenuTs MaccuB ¢ uMeHeM M1
;COCTOSIINH U3 BOCBMH YHCIOBBIX
;3JICMEHTOB pa3MepoM OaiT

Z1 DW 48, 256,300, 511, 31,512  ;onpenenuTts MaccuB ¢ uMeHeM Z 1
;COCTOSIIINN M3 MECTH YUCTOBBIX
;3JIEMEHTOB Pa3MEpPOM CJIOBO

72 DW OEEh, 99Fh, 300h, 5IAAh ;ompenenuTs MaccuB ¢ UMeHeM Z2
;COCTOSIINN M3 YETHIPEX YHUCIOBBIX
;2JICMEHTOB Pa3MepOM CJIOBO

SIM DB ‘QWERTYUIOP’ ;€c031aTh MaccuB ¢ uMeHeM SIM u3
DB ‘UIIYKEHT I3’ ;Tpex cTpok 1mo 10 CUMBOJIOB B
DB ‘POIUYTREWQ’ SKKIOM

4.2  OTnaanTh COCTABICHHYIO IIPOTPaMMY.

4.3  Omnpenenuts CIOCOOBI aJIpecaIiy JIJIsl BCEX OTepaHI0B KOMaH I,

4.4  OmnpemenuTh caMyio KOPOTKYIO U CaMyIO JJIMHHYIO KOMaHIBI B Oaii-
TaX, UX JIOTUYECKHE U (PU3UUECKHE aapeca.

5 TpeGoBanus K oTYETY

OTuéT TOIKEH COAEPIKaTh:

— TUTYIBHBII JIUCT ¢ yKazaHueM Ha3Banusi BY3a, kadenpsl, HoMe-
pa u TeMBbl TabopaTopHOl paboTeL, a Takke hammmuu U.O. cTyaeHTa, oA-
TOTOBHMBIIETO OTYET;

— 1enb paboTEl;

— BapHUAaHT 33JaHHus;

— JMCTUHIM nporpammel Prog S ¢ xommeHnTtapusmu. B komMMeHTa-
pHsIX CIIeyeT yKa3aTh HCIOIb3yeMbIe BO BCEX KOMaH/IaX CIIOCOObI a[pecalliy;

— pa3Mepsl B OaiiTax caMOil KOPOTKOM U CaMOW JUTHHHOM KOMaH/IbI, a
TaKXKe UX JIOTHIecKue 1 (Pru3niecKue aapeca.
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BapuanTtsl 3aganuit

Tab6muma 5.1

Ne 1-p1it onepann .
Onepauus 2-0if onepaH WM UCTOYHUK
BapHaHTa WIH [10J1y4aTeib
nepechblIKa peructp Anpec CTpOKOBOH NepeMEHHOM
1 HepechuIKa HepeMeHHas B aMsATH var_3 | 3-i CUMBOJI B CTPOKE CHMBOJIOB
OR IepeMeHHasl B TaMsATH var_2 perucTp
CIIOKEHUE 1-it snemenr Z1 3-i1 anemenT Z2
nepechblIKa peructp 2-it anemeHT Z2
5 AND 6-if snement Z1 2-i1 snemenr Z1
CIIOKCHUE nepeMeHHasl B TaMATH var_2 nepeMeHHast B TaMsITH var_1
nepechblIKa HHJICKCHBIH perucTp azapec maccua SIM
TepechUIKa 6a30BBIi perHCTp azpec O10Ka JaHHBIX Z2
3 AND IepeMeHHasl B TaMATH var_2 3-# a1eMeHT 6JI0Ka NaHHBIX Z2
BBIUMTAHUE | 2-if 37eMeHT OJIOKa JaHHBIX Z2 koHctanta 0AA11h
HepechlIKa PACHIMPEHHBIN PETHCTP riepeMeHHasi B mamsiti N_1
TIepechUIKa HHJEKCHBII PErHCTp azpec 61oka JaHHEIX SIM
4 nepechblIKa peructp 3-ii anemeHT 2-i1 ctpoku SIM
CIIOKEHUE nepeMeHHas B maMsati var 2 | 3-if oneMeHT 6J10Ka JaHHbBIX Z2
OR IepeMeHHasl B maMsTi var 1 xoHctanTa 3Fh
THepechuIKa PACHIMPEHHBIN PETHCTP nepemeHHas N_1
5 HepechuIKa riepeMeHHast B naMsta N_2 PAaCIINPEHHBIA PETHCTP
TepechUIKa B CTEK 2-i sneMeHT MaccrBa Z1
nepechblIKa B CTEK 4-# anemeHT MaccuBa Z1
nepechlIKa NepeMeHHas B maMsTu var_4 koHcTanTa 83AAh
6 OR nepeMeHHast B maMsATH var_4 | 3-ii onemeHT O10ka JaHHBIX Z1
nepecblUika | 1-if amemeHT Goka qaHHbIX Z2 NepeMeHHas B maMsaTu var_4
CIIOKEHHUE 3-i1 onemMeHT OsIoKa JaHHbIX Z2 | 1-ii sieMedT O0Ka JaHHbIX Z2
TIepechUIKa 6a30BBIi perHCTp azpec O10Ka JaHHBIX Z2
7 nepechlIKa nepeMeHHas B naMsaTu var_4 | 3-if anemeHT Os10Ka JaHHbIX Z2
BBIYMTAHHE | 3-i daeMeHT Osioka JaHHbIX Z1 | 4-ii sneMedT O10Ka 1aHHbBIX Z2
AND IepeMeHHasl B TaMsTH var 2 xoHcTanTa 8000h
nepecblika | 1-if agemenT 6noka gaHHbIX M1 | 5-if anemeHT 6110Ka faHHBIX M1
3 nepecblUIka | 3-if aMeMeHT Ooka JaHHbIX Z2 NepeMeHHas B maMsATu var_2
CIIOXKEHHE | 2-1 deMeHT O10Ka JaHHbEIX Z2 peructp
TIepechlIKa B CTEK 2-i1 51IeMeHT 0JI0Ka JaHHBIX Z2
nepechlIKa peructp aznpec Onoka naHHbIX SIM
9 mepecbuIka | 3-if ameMeHT 6110ka JaHHBIX M2 3-i1 aneMeHT 3-# cTpoku
AND peructp 16 6ut SIM xoncranta 10AOh
CJIOKEHUE peructp 16 6ur NepeMeHHasi B NaMsATH var 2
CIIOKEHUE mepeMeHHast B maMsTd var_1 | 2-# oneMeHT 610ka faHHBIX M2
10 nepecbuIka | 4-if aneMeHT Giioka maHHBIX M1 nepeMeHHas B aMsATH var_1
nepechlIKa B CTEK 1-ii smemMeHT OJ10Ka TaHHBIX Z2
nepechlIKa B CTEK 4-ji s1eMeHT 0JI0Ka JaHHBIX Z2
TepechUIKa cerMeHTHBI peructp ES xonctanTta OFF5Fh
1 nepecbuUika | 1-if amemeHT Onoka qaHHbIX Z2 NepeMeHHas B MaMATH var_2
nepechlIKa 3-ii anement 3-it crpoku SIM 3-it anemenr 1-i ctpoku SIM
CIIOKEHUE IepeMeHHasl B aMsT var 1 3-i1 smement 1-# ctpoku SIM
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ITpomomkenue Tabumist 5.1

Ne 1-p1it onepann N
Onepanus 2-0¥ ornepaH]] Ui UCTOUYHUK
BApUAaHTa WJIU TI0J1y4aTelb
nepecblika | 1-# aneMeHT Osioka 1aHHBIX M2 koHcTaHTa 6aiT 0F8h
12 CIIOKUTh 4-i1 omemMeHT 010Ka JaHHbIX M2 | 1-if ameMeHT 00Ka JaHHBIX M2
MepechuIKa PaCHIMPEHHBIN PETHCTP nepeMeHHast B mamsiti N_1
CIIOJKECHUE PACLIMPEHHBIN PErHCTp riepeMeHHasi B mamsiti N_1
nepecbuika | 3-ii 3JeMeHT Oyioka JaHHBIX Z1 KoHCTaHTa cltoBo Oh
13 TIepPECHLIKA perucTp 5-# a1eMeHT 0710Ka JaHHBIX Z1
cinoxenue | 1-# amemeHT Gi0ka naHHBIX Z1 | 2-if 3neMeHT 60K JaHHBIX Z2
AND NepeMeHHas B NaMsATu var 2 1-i1 snemeHT MaccuBa Z2
MepechuIKa PaCHIMPEHHBIH PETHCTP nepemenHast N_1
14 CIIOKEHUE nepemeHHas N_1 pacLIMpEHHbIA perucTp
nepechlIKa 3-i1 anemMeHT MaccuBa M2 1-ii sanemeHT Maccua M1
oOMeH 2-1i 5eMeHT MaccuBa M1 3-ii snemeHT MaccuBa M 1
nepechblIKa NepeMeHHas B maMsaTu var_4 1-i1 anemeHT Os10Ka NaHHbIX Z1
15 OR rnepeMeHHas B maMsTv var_1 koHcTtaHTa 6ailT OFFh
BBIYUTAHHE 3-ii anemeHT MaccuBa Z1 2-1i anemMeHT MaccuBa Z1
MepechuIKa B CTEK 3-ii smemeHT MaccuBa Z1
6 KoHTpoJibHbIE BONIPOCHI
6.1 B udem 3axirouyaeTcsi NPUHIUI CETMEHTAIMH TaMsATH?
6.2  Uro o3Hauaet azapec OaiiTa, cioBa M JJBOMHOTO CJIOBa?
6.3  KakoB MUHHMaJIBHEII 00BEM aqpecyeMoro ydacTka mamsTu?
6.4  Uto0 TaKOe pETUCTPOBAS aApeCcanis ONEPaHIOB?
6.5 Yo mcmone3yeTcs A MPSIMOH aIpecaliiy S9eeK mamsITH?
6.6  T'me pacmonararoTcs OIepaH.Ibl IPU HETIOCPEACTBEHHOM anpecarim?
6.7  Urto ucnoas3yercs Al KOCBEHHOH agpecalyy ssueeK namsiTu?
6.8  Kakue perucTpsl UCHONB3YIOTCSA M KaK BBIYHCISICTCS aapec mpu Oa-

30BOH aapecanuu?
6.9

Kakne peructpbl HCHONB3YIOTCSA M KaK BBEIYUCIICTCS aApec MPH MH-
JIEeKCHOM anpecauun’?

6.10 Kaxue perucTpsl UCHONB3YIOTCSA M KaK BBIYHACIACTCS ampec mpu Oa-
30BOH azipecalii co CMELEHUuEM?

6.11

JIEKCHO# a/ipecariii co CMeneHHeM?

Kakue PErUCTPbl UCHOJB3YIOTCA U KaK BBIYUCIIICTCA aApeC IMpU UH-

6.12 Kak BpUHCHSeTCA aApec SUCHKH NMaMATH NpH 0a30BO-MHICKCHOM
anpecanuu?

6.13 Kax BpUHcHseTCS aapec SUYCHKH MaMATH MPH 0a30BO-HHICKCHOMN
azpecanyy co CMeIeHueM?

6.14 Kakoif crmocod ampecanuy omepaHIOB 00ECICUUBACT CAMBIH KOPOT-
KAl popmMaT KOMaHIBI?

6.15 Kaxkoit cioco6 agpecaruu sBIsSIeTCs CaAMbIM CIIOKHBIM?
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6.16 Kakxum obpazom mporeccopsl i80x86 obOparmatoTcs K mopTaM BBO-
na/BeIBOsIa?

7 PexkomeHayemasi quTeparypa

7.1  HOpos, B. U. Assembler [Tekct]: yue6. nocobue mis By3os / B. U.
OpoB. 2-¢ uzn. — CII0.: [Tutep, 2007. c. 94...97.

7.2  ®unorenos, K. I'. OcHoBsl s3b1ka AccembOiepa [Tekcr] / K. I'. @u-
HOreHoB. — M.: Panno u cBsa3w, 2000. — c. 50...73.

7.3  ®unorenoB, K. I'. Mcnoms3oBanme s3pika AccemOmepa [Texkcr]:
yaeb. mocobue mus ByzoB / K. I'. ®@unorenoB. — M.: Topsuas nmHMS-
TenexoMm, 2004. — c. 56...82.
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JladopaTopHasi padora Ne6
PaGora ¢ mognporpaMmMamMu u npoueaypaMmu

1 Ileas paGoTsI
[IpakTHyeckoe OBNaJICHNE HABBIKAMH COCTABJICHUS M OTJIAJKU TIO-
IporpamMm U IpoLEAyp Ha s3bIke AcceMOuepa.

2 Teopernyeckuii MaTepuan

2.1 IToanporpaMMbl U MPOLETYPHI

IMoamporpaMMsl U MPOLEAYPHI ABIAIOTCS OJHUM M3 CPEACTB paspa-
00TKM MOIYJIBHBIX mporpamMMm. OHH TpeAcTaBsieT co00il 3aKOHYCHHYIO
KOMaH/IHYIO MOCJIEI0OBATEILHOCTE K KOTOPOH MOXKHO 00paIarsesi u3 1r000-
ro MecTa NporpaMMBbI ¢ TOMOIIbI0 koMaH 1 BeizoBa CALL.

J10CTOMHCTBA UCIIOIB30BAHHS IOAIIPOTPAMM-TIPOLIEAYP OOBSCHSETCS
CIIETYIOLTIM:

— CJOXHYIO INPOrpaMMy MOKHO pa3OUTh Ha CpaBHUTENBHO He-
OOoJIBIINIE ¥ TOCTATOYHO MPOCTBIE MOIYNH, Pa3padOTKa M OTJIAJKa KOTOPBIX
MOXET IIPOU3BOANTHCS aBTOHOMHO HECKOJIBKUMH IIPOTPaMMHUCTaMH;

— B BHAe mnpoueayp ohpopMIIIoTcss (GpparMeHTH IPOrpaMM, KOTO-
pBI€ UCIIOIB3YIOTCS MHOTOKPATHO, CIIEIOBATEIbHO HMCIOIb30BaHUE MPOIie-
JIyp COKpaIIaeT AJIHHY NPOrpamm;

— M3 OTJIQKEHHBIX Tpouenyp GopMUpPYIOTCSl OMOIMOTEKH, KOTOpPbIE
MOXXHO HCIIOJIB30BaTh B JIPYI'UX IIporpaMMax.

OprausyroTcs HOANPOrpaMMBbl OYEHb ITPOCTO:

METKa: ;HAYAJIO MOIPOrPAMMBI
KOMAHObL, 6X005ujue
8 NOONPOSPAMMY
(meno noonpocpammut)

RET ;BO3BPAT U3 MOINPOTPAMMBI.

— TepBas KOMaHJa MOANPOrpaMMBbl IOMEUYAEeTCs METKOI, KoTopas
CIIy’KHT TOYKOH BX0Jla B IOANIPOrpamMMmy;

— 3aBeplIaercs noanporpamma komanjaoi so3spata RET.

—  BBI30B MOJIPOTPaMMBbI TPOU3BOIUTCS KoMaH ol Bei3oBa CALL,
KOTOpasi UMEET CIEAYIOmuil hopmar:

CALL <meTKa>.
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Jiobyio moamporpamMmy MOXXHO O(GOPMHTH B BHZIE NPOLEAYPHI.
ITpu 3TOM CJIeyeT UCIIOIb30BaTh ClIeIyIOLINE IPaBUIIa:

— Hauunaercs npouexnypa aupextusoii PROC (Procedure), a 3a-
Bepmaercs qupektuBoi ENDP (END Procedure), Mexmy KOTOpeIMH pac-
ToJIaraeTcs TeJo MPOLEIyphIL.

— JlupekTHBBl Hayana W OKOHYAHMS MPOLEAYpPHl 00s3aTEIBHO
JTOJDKHBI IMETh UMSI, KOTOPOE SIBIISICTCS MMEHEM MPoueaAyphl. MIMs ucnosib-
3yeTcsl KaK METKa NIEPBOM KOMAaH/bl IPOLEAYPBI U 03HA4YaeT TOUYKY BXOJa B
HpoLeAypY.

— Hexoropsie mporenypsl MOryT TpebOBaTh Mepeiady U3 BbI3bI-
BAIOIEH MPOrpaMMbl BXOJHBIX TAPAMETPOB M BO3BpAILATh B HEE Pe3yJibTa-
ThI BBIYUCIICHUIL. B 3TOM ciilydae ux Hy)KHO O(QOpPMIISITH B BHJIE CITUCKA
BXOJIHBIX U BO3BpAIlla€MbIX apaMeTpoB (cM. 1. 2.3).

nms PROC [tun] ;Ha4aso npoueaypsl
[ARG cnucox apryMeHTOB] ;BXOJHBIE TIApaMETPhI
[RETURN cnucok 35eMeHTOB] ;BO3BpalllaeMble ITapaMeTphl

meno
npoyeoypwl

umst ENDP ;KOHEI[ IPOLENYPBHI.

— Tlocne xmogeBoro cioa PROC yka3piBaeTcss THI NpoLeaypbl
NEAR (6mmwxHaasa) unu FAR (gansssst) (10 yMOJIYaHUIO IPHHUMACTCS THIT
NEAR). Eciiu mpoueaypa HaxoQuTcss B TOM Ke cerMeHTe KoJaa, YTo U
BbI3bIBAKOIIAA KOMaHAa, oHa oTHocuTcs K Tuny NEAR. Ecan npoue-
Aypa ¥ BBI3BIBAIOIIAsi KOMAHJAa HAXOAMTCH B Pa3HBIX CerMeHTax, TO
oHa oTHocuTcH K Tuny FAR.

— Jlnst BbI30Ba IpoLEAypsl UcHoab3yeTcs: komanaa BeizoBa CALL,
KOTOpas UMEET CIeAYIOMmMHUi popmar:

CALL <ums npoueaypbr>.

Ecnu BeI3BIBacMas npoueaypa orHocurcst k tuy NEAR, To rene-
pHUpYyeTCsl KOPOTKas KOMaH1a BHYTPHCETMEHTHOTO BBI30BA, T. €. MAIIMHHBINA
ko koMauasl CALL comepkUT BHYTPUCETMEHTHOE CMEIICHUE TOUKU BXO-
Jla B TPOLEIYpPY, a agpec Bo3Bpara (comepkuMoe ykaszaresst komaun IP)
aBTOMATHYEeCKH MOMeIaeTCsl B CTeK.

Ecnu BeI3bIBaeMas mpouenypa otHocurca k tuny FAR, To renepu-
pyeTcs JUIMHHAas KOMaHJa MEXCETMEHTHOTO BBI30Ba, T. €. MAIIWHHBIA KOJ
koMmaHIsl CALL comep)XUT CETMEHTHBIH aJipec M BHYTPHUCETMEHTHOE CMe-
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IIEHNE TOYKU BXOJa B MPOLEXYpPY, a aipec BO3BpaTa (COIEPKUMOE PETH-
crpa CS u ykazartenst komany IP) aBpToMaTH4YecKH MOMEIIAeTcsl B CTEK.

— Temo mpornexypsl JODKHO 3aBEpIIATHCS Oe30IepaHTHON KOMaH-
noit Bo3Bpara RET. Dra xomMaHIa BOCCTaHABIMBAET B PETHCTPAX MHUKPO-
Ipolieccopa 3allOMHEHHBIM B cTeke ajgpec BO3BpaTa. B mpoueaypax tuma
NEAR BoccTaHaBIuBaeTCs COAEPKUMOE yKa3aTelsl koMana — peructpa IP,
a B npoueaypax tuna FAR conepxumoe nByx peructpos CS u IP.

Bce ckazannoe s komana Bei3oBa CALLu Bo3Bpatra RET crpaseminso u
JUIS OPTaHU3aL1H HOJIPOTrPAMM.

DneMeHTapHbI pUMEp NpOLEAYpbl, KOTOpas 3aHOCUT B peructp CX

cpenHee 3Ha4eHue coepkuMoro peructpoB AX u DX npuBesieH Huke:

Average PROC NEAR ;HaYaTh MPOIEAYPY C IMEHEeM Average

MOV CX, AX ;nepecnath (AX) B (CX)
ADD CX, DX ;enoxuTh (CX) u (DX)
RCR CX, 1 ;cBUHYTH (CX) BOpaBo Ha OAMH pa3psij
RET ;BO3BpAT U3 IIPOLIELYPHI
Average ENDP ;3aKpBITH MIPOIEAYPY UMEHEM Average

BrI30B 3TOH Tporienyphl MPOU3BOAMUTCS U3 JIFOOOTO MECTa MPOrpam-
mbl komanoit CALL Average.

ITockonbky U B BBI3BIBAIONIEH IpOrpamMMe, U B IPOLEAYpaX UCHOIb-
3YIOTCSl OJJHA M T€ € PErncTpbl MUKPOIIPOIIECCOpPa, Ba)KHO, YTOOBI IpU
BO3BpaTe B BBI3BIBAIOLIYIO IPOrPaMMy OHU OKa3aJlUCh HEMOIU(UIMPOBaH-
HBIMH. DTO pelIaeTcs BBIITOTHEHUEM JIBYX JCHCTBHM:

— COXpaHEHHE COAEPKHMMOT0 HEOOXOIMMBIX PETHUCTPOB B CTEK B Ca-
MOM Hayaisie mporenypsl. s sToro ucnonb3ytorcss komanasl PUSH wmn
komarga PUSHA (B cimydyae WMCHONB30BaHUS PACIIUPEHHOW CHCTEMBI KO-
MaHp);

— U3BJIEUEHHS U3 CTEKA COJEPKHUMOTO BCEX COXPAHEHHBIX PETUCTPOB
¢ nomoipio komana POP nmu POPA (B cityuae MCHONB30BAaHUS PACIIH-
PEHHOM CUCTEMBI KOMaH).

2.2 Pa3memeHue npoueayp B nporpamMmme

Pa3memarscst mponeaypsl MOTYT B JIFOOOM MECTE MPOTpaMMBI, OJTHA-
KO MPOrpaMMHCT AOJDKEH INPUHUMATh COOTBETCTBYIOIIUE MEPBHI, 3aIlUIIas
€e OT HECaHKIMOHMPOBAHHOTO BHIMOJIHEHHWA. CaMbBIM NPOCTHIM CIIOCOOOM
TaKOH 3allUThI SBIAIOTCS PACIOJIOKEHUE NPOLELYp BBIILIE TEX IPOrpamM,
KOTOpBIE MX BBI3BIBAIOT, @ TAK)XKE OTCYTCTBHE BIOXKEHHBIX MpoIeayp (Koraa
0JIHa MPOLeAypa TTOMHOCTHIO HAXOUTCSI BHYTPH APYTOH).

B Buze onHO# mpoueaypsl MOXHO O(QOPMHUTH CETMEHT KOJOB He-
CII0>KHOM IIPOrpaMMBbl, HAIIpUMEP TaK, KaK B MPHUBOJUMOM HIUXKE IIPUMEpE.
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IIpu sTtom komanaa Bo3Bpata RET — orcyrcrByeT, a MMsl 3TOH mpoue-
Aypsl T0J1KHO ObITH yka3zaHo B aupekTuBe END, 3aBepmaromeii mc-
XOHBIH MOAYJb NPOTrPaMMBI.

TITLE Prog_1 ;IIpumep perucTpoBbIX oneparuii.
.MODEL SMALL :Mojenb maMsaTH OJMKHETO THIIA.
.STACK 100h ;OTBecTH moa cTek 256 OaiT.
.CODE ;OTKPBITH CETMEHT KOJI0B.
Begin PROC NEAR ;Hauats npouenypy c nmenem Begin.
PUSH DS ;Coxpanuts DS B cTeke.
SUB AX, AX ;Ounctuts AX.
PUSH AX ;Coxpanutbh AX B CTEKe.
MOV AX, 0123h ;TlepenaTh KOHCTAHTY B PETHCTP.
ADD AX, 0025h ;Cnoxuth (AX) ¢ KOHCTAaHTOM.
MOV BX, AX ;IlepenaTs U3 peructpa B perucTp.
ADD BX, AX ;CaoxuTth cogepxkumoe peructpoB AX u BX.
MOV CX, BX ;TlepenaTh U3 perucTpa B perucTp
SUB CX, AX ;Beraects (AX) u3 (CX).
NOP ;HeT onepanuu (3agepxka).

MOV AX, 4C00h ;Beixon

INT 21h ;8 DOS.
Begin ENDP ;3aKpBITh MPOLIEAYPY.
END Begin ;3aKPBITh IPOrpaMMy.

2.3 BxoaHble M BBIXOJHBIC APAMETPhLI NPOLEAYP

IMpouenypa oObIvHO pa3pabaTbiBaeTcst Kak ()yHKIHMOHAIBHBINA OJIOK,
KOTOpBIi (opMupyeT HAOOp BBIXOAHBIX JAHHBIX ITyTEM IMPeoOpa3OBaHUS
OTIpeJeTICHHOT0 Habopa BXOJHBIX JaHHBIX. 3HAUCHMS, KOTOPBIE MPOIEaypa
UCTIONB3YeT KaK BXOJHBIC JaHHBIC, HAa3bIBAIOTCA MapaMmerpamu. I[lapamer-
paMu MOTYT OBITh YHCIIEHHBIE 3HAYCHUS, aipeca, COAEPKUMOE SIECK MaMsi-
TH U T. A. VIMeeTcsi HeCKOJIbKO crioco0oB Mepesayyl apamMeTpoB MpoLeay-
pam. OOMH M3 MPOCTBIX CHOCOOOB 3aKIJIIOYACTCS B TOM, YTOOBI 3HAUYCHHS
IapaMeTpoB Pa3MECTUTh B PETUCTPaX MHUKPOIpOIlEccopa, HApHUMeEp Tak,
KaK 3TO CJeNaHo B mpoleaype Average. J[Ba BXOJHBIX MapaMeTpa nepesa-
otea npoueaype depes peructpsl AX u DX. Dtu napamerpsl AOIKHBI
OBITh 3arpy’KeHBI B YKa3aHHbBIE PETHCTPHI 10 BBI30BA MPOLEAYPHI.

Emte omyH criocod nepenadn mapaMeTpoB CBsI3aH C UCHOIB30BAaHAEM 00-
mieit o0nacTy JaHHBIX, JOCTYITHOM W BRI3BIBAIOIICH MporpamMMe | mporieaype. B
OOJIBIIIMHCTBE MPOrpaMM Ha s3bIKaX BBICOKOTO YPOBHS Iepelada MapamerpoB
TIpOIIEAypaM OpTaHU3yeTcsl depe3 cTeK. B acceMOnepHBIX mporpaMmax Takoit
Croco0 OpraHu3yeTcsl TaKkkKe CPaBHUTENIBHO MpocTo. BeiGop criocoba nepeaun
IapaMeTpoB MPOLIE/LYPe 3aBUCUT OT KOHKPETHBIX (DYHKIIMIT BBIMOJIHAEMBIX €IO0.
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IIpomerypa, KoTOpas BO3BpallaeT OJHO 3HAUCHHE, Ha3bIBaeTCs
npouenypoii-pynkuuei. IlpuMepoMm Takoil mnpouenypsl SBISETCS pac-
CMOTpeHHasi Average, KOTOpasi BO3BpallaeT CpeJHEe 3HAUCHHE B PETHUCTP
CX. Urobs1 ympocTuTs 00BEANHEHNE MCXOAHBIX MOIYJIEH, COCTaBICHHBIX
Ha SI3bIKaX BBICOKOTO YPOBHSI M acceMOiiepe, JKeNaTelIbHO HCIOJIb30BaTh
Cleayoliee CorIalleHue:

— 3HaudeHue nepemeHHol Tuna WORD Bo3Bparaercst B akKyMyJIsi-
Tope AX;

— 3HaueHue nepemeHHoil Tuna BYTE Bo3Bpalaercs B akkyMyJisi-
tope AL;

— KOpPOTKHMH yKa3zaTelb ajapeca (CMEIIeHHE) BO3BPAIIACTCS B PETH-
crpe BX;

— JUIMHHBIN ykazatenb agpeca (0a3a : cMellleHue) BO3BpaliaeTcs B
nape peructpos ES : BX.

2.4 BurunciieHue NoJIMHOMOB
JI71s1 BBIUMCIIEHUS TIOJIMHOMOB N—i CTETIEHU BUAA

Y=aX" +a,X""'+..+a,X+a,,
yIno0HO uctoib30Bath hopmyity I'opHepa

Y=(((eX+a,) X +a) X +..+a,) X +a,,, .

Ecnmu BeIpaxkenue, crosinee BHYTPH CKOOOK, 0003Ha4YuTh yepe3 ¥;,
TOTJIa 3HAYCHHUE BBIPAXKCHUS B CIEIYIOIHMX CKOOKaxX ¥i+; MOKHO BBIYHC-
JIMTh, UCHOJNIB3Ysl peKyppeHTHylo Gopmyny Y, =Y X +a,,, . 3HaueHue no-
nuHOMa Y moJtyyaeTcsi mocie MOBTOPEHHUsS ITOro Mpoliecca B LIUKIE K Pas.
HavanpHoe 3HaueHue ¥ TODKHO OBITh PaBHO 2y, a LMKIT CIICAYET HAYMHATE C i=2.

IlpuBenenHelii Ha pucyHke 6.1 anropuT™, MO3BONAET BBIYUCIUTH
3HaYEHUE MOJUHOMA H-I CTENEHH, 3HaYeHHE KOTOPOro HaXOIUTCs B Juamna-
30He —32768 ... +32767. BrraucineHuss cOMpoBOKIAIOTCS BBIBOJIOM Ha 3K-
paH cooOIIeHNH, XapaKTePU3YIOMHUX Pe3yIbTaT:

— ecmu Y> 0 — “Result plus”;

— eciu Y< 0 — “Result minus”;

— ecau —32768 > Y > 32767 — “Overflow”.

HcxoaubiMu JaHHBIMU SIBJISIFOTCSI:

— k03 duIMeHTHI TONUHOMA @y, @3, ... @5, KOTOPBIC XPAHATCS B
namMsTy B Bujae ogqHoMmepHoro maccuBa MAS_A. Pazmep kaxaoro snemMeHTa
maccuBa —-WORD);

— N —mepeMeHHas ISl XpaHSHUS MTOPSIKA MTOJIMHOMA,

— X —nepeMeHHas A XpaHEHUs apryMeHTa X OJIMHOMA;

— MES 1 - crpoka cumBoiioB ‘Overflow’;
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— MES 2 - ctpoka cumBonoB ‘Result minus’;

— MES 3 - crpoka cumBoiioB ‘Result plus’;

— Y- nByxOaiiToBasi mepeMeHHasl AT XpaHEHWs PE3yIbTaTa BbI-
YHCIICHUS TOJINHOMA.

Peructpsl 16-TH pa3psaHOTro MUKPOIpOLECCOpa paclpeesIeHbl cie-
JIYIOIIUM 00pa3oMm:

— peructp Sl ucnonb3yercs I8 XpaHEHUS! WHAEKCOB 3JIEMEHTOB
MaccuBa MAS _A;

— peructp CX uCnonp3yeTcsl Kak CYETUUK LIMKIOB, KOTOPBII HYX-
HO TIOBTOPUTH NN pas;

— peructpsl DX 1 AX ucrons3yrotes it GOpMUPOBAHUS PE3YTb-
TaTa BeIYMCICHHA TosimHOMa: B DX dopmupyercs crapiiee cloBO pe3yiib-
Tarta (OHO HE UCTONb3yeTcs), B AX — MJIaliee cIoBO pe3yibTaTa.

B cootserctBun ¢ ¢dopmynoit I'opHepa, OCHOBHBIMM OIlepalUsiMu
NIPY BBIYMCIICHUU TTOJIMHOMA SIBIISIIOTCS. YMHOXKEHHE M CIIOKEHHE, KOTOpPhIe
BBITIOJIHSACTCS B LMKJIE. BbIuncienue mpousBeaeHus a;X NpOU3BOIUTCS 110
komaHze IMUL X (610k 3). Pesynbrar yMHOKEHHUS — TBOMYHOE YHCIIO CO
3HAKOM IIOMEIIaeTcsl B mapy peructpos: B DX — crapuas yacts, B AX —
Miaamas yacth. Eciim B crapmield mosioBune (B peructpe DX) Haxomstcs
3Havanwe MUQpPsI, 3HAYUT PE3yIIbTAT BEIXOAUT 3a Anara3oH —32768...+32767,
a ¢naru CF u OF ycranaBnuBatorcst B 1. ITa cuTyanusi paccMaTpuBaet-
csl Kak nepenoJiHeHue. [IpoBepka Ha repenoiHeHne TPOU3BOIUTCS B OJI0-
ke 4, u eciu nepenonHenue ects (OF = 1), To Ha 3KpaH BBIBOAUTCS CO00-
meHue ‘Overflow’ (0;10k 14) u paboTta nporpaMmsbl 3aBepIacTcs.

Ecnu nepenosHeHs HET, TO K MOIYYEHHOMY B peructpe AX npous-
BEJICHUIO NPUOABIseTCS 3HAUEHHUE aj (070K 6). [ma storo comepkumoe
peructpa ykazatens wmHaekca SI TpeOyercst yBennmuuth Ha 2 (MaccuB
MAS_A o0bsBier kak WORD) (61ok 5). B G1oke 7, momryduBImascs cym-
Ma BHOBb IpOBepsieTcsl Ha mnepenoyiHeHue ¢ nomouiplo ¢iara OF. Ecnn
OF =1 (nepemnoiHeHue), TO Ha SKpaH BeIBoauTCcs coodienne ‘Overflow’ u
pabora mporpamMMsbl 3aBepiuaercs. Ecin nepernosHeHust HeT, TO BBIYMCIIE-
HUsI pojoipkatoTcst. B Grokax 8 u 9 conepkumoe cyerynka nukiaoB CX
ymenbmaercss Ha 1 u ecim comepxkumoe CX He paBHO 0, TO IPOMCXOIHUT
nepexo]] K Havalmy mukia. [locie 4eTsIpex MpoxomoB Tea IUKIa COAEPKH-
Mmoe cuetynka CX = 0, MPONCXOANT BBIXOJ U3 LIUKJIA M PE3yNIbTaT, chopMu-
poBaHHBIH B peructpe AX, nepecsuraeTcs B epeMeHHyio Y (61ok 10).

B Onoke 11 mpoBepsieTcst 3HAK pe3yabTaTa U €CJIM OH OTPHUIATEIb-
HBIN, TO Ha 9KpaH BeiBogUTCs coobmenne MES 2 ‘Result minus’ (670K 12).
B npotuBHOM citydae BeiBomutTcs MES 3 ‘Result plus’ (6sok 15). B 6moke
13 ocymiecTBisieTcs cTanAapTHBIN Bbixox B DOS.
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Hauano

1

DS:=DATA
SI:=anpec MAS_A
CX:=N

DX:=0
AX:=[SI]

r|
|

DX:AX:=(AX)*X

VHnnuanu3anus cerMeHTHoro peructpa DS.
IlepecnaTs B SI HauanbHBIA agpec MacCHBa.
ITomecTuts B CX 4KCIO MOBTOPEHHMI IIHKIIA.
2 [ -
OuMCTHTH CTApILYIO YaCTh PE3yJIbTATa.

Ilepecnats B AX nepBblif 2IEMEHT MacCHBa.

fffffffff {YMHO)I(PITB co 3HakoM (AX) u X.

Ecnu nepenonnenue, To

SI=(SD)+2

nepeitu Ha Mes1.

IlepeiiTn K cnegyronemMy

AX:=(AX)HSI]

DJIEMCHTY MaccHuBa.

7CIIO)KI/ITB (AX)u

DJIEMEHT MacCHBa.

Ecnu nepenonHenue, To

\

CX:=(CX)-1

nepeiitTi Ha Mesl.

Mes]1
/ Bemoxg MES_1 /{BLIBECTM coobuienne “Overflow”.

HOBTOpI/ITB 1UKJI, €CITH

(CX) ne pasHo 0.

Ilepecnats pe3yabTar B

(AX)20?

HET

nepeMeHHyIo Y.

Ecnu pe3ynbpTaT mon0XKUTEIbHBIIH,

12

15
Mes3:
BeiBog MES 3

TO mepeiit Ha Mes3.

BriBectr coobuenne “Result

BriBog MES_2 //

64

Exit:

r
L
13

Bsixox 8 DOS

Puc.6.1 — AITOpHUTM BEIYHCICHHS TIOJTMHOMA

plus” mim “Result minus™.

{Bble}J B DOS.
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2.5 IIpeodpa3zoBanue n1Bon4HbIX yucesa B ASCII koabt

JlecaTHdHbIE YKCIa, KOTOPBIE HMCHONB3YIOTCA B MPOrpaMMax, Xpa-
HATCS B MaMSITH WM B PETHCTPax MHKpOIpoleccopa Iu00 B JBOMYHOM
BHUJAe (IBOMIHOKOIMPOBAHHBIC O€33HAKOBBIC M 3HAKOBBIC HYHCIA), JTHOO B
BUjie ABOMYHO-AecATHYHBIX ynces (BCD — Binary-Coded Decimal) yna-
KOBaHHOTO HJIM HEyNakoBaHHOTO ¢opmara. OIHAKO AL TOTO, YTOOBI BBI-
BECTH JECATHYHOE YWCIIO Ha JKpaH IHCIUIes, HEOOXOIUMO KaXIYyI0 €ro
uudpy npeAcTaBUTH B BHAE CUMBOJA. J[J19 KOAMPOBKH CHMBOJIOB KJIaBHA-
Typsl (B ToM ymcie u mudp) B Accembnepe ucronb3ytorcs koabpl ASCII,
3HAYCHUS KOTOPHIX NPHUBENICHBI B TabmuIle 7.3 mabopaTopHoii paboTer Ne7.

IMpouecc npeoOpazoBaHust ABOMYHOKOAHPOBAHHBIX YHCe] B KOABI
ASCII 3akirouaercs B IIOCIENOBATEIILHOM IEJIOYUCIEHHOM ACJIEHUH JBO-
nyHoro yucyia Ha 10d U BBIIENCHUH OCTAaTKOB JIEJICHHS JI0 TeX IOp, MOKa
4acTHOE OT JIeNIeHUs He oKaxkeTca paBHBIM (. Bce momyumnBInecs octaTku
00pasyioT ABOMYHBIE KOJBI JECATHYHBIX IH(pP, HAYMHAS C MIJIAJIIETo pas-
psnma. 3atem 3TH Kozbl npeoOpasytorcs B ¢opmatr ASCII BrnuchiBaHueM
grcna 3d = 0110b B crapmryro TeTpany Kakaoro Oaiira.

AnropuTM, peanu3yIoImNi ONHMCaHHBIH IPOIecC, NMPUBEAEH HA pH-
cyHkax 6.2 u 6.3. [Ipu 3TOM cneayeT y4uTbIBaTh:

— HCXOJHOE TIpeoOpasyeMoe HYHCIIO XpAaHUThCS B IEPEMEHHOM
Number;

— wuHpOpMAIHs 0 3HAKE YUCIia XPAaHUThCS B IepeMeHHOH Sign;

— TpeoOpa3oBaHHOE YHCIO B CHMBOJIEHOM BHJE XPAaHUTHCS B Iie-
pemennoii Y_ASCII;

— peructp CX — cUeTUUK 1UKIIOB;

— peructp SI — ykasaTenp ajapeca CHUMBOJIOB B IE€PEMEHHOH
Y_ASCIL

QyHKINOHAIBHO aITOPUTM MOXKHO Pa3JeNUTh Ha TPHU ydacTka. B
610kax 1...5 BBIIONHAIOTCS MTOATOTOBUTEIBHBIE ONEPAIH U ONIPEIEIISIETCS
3HaK MCXOJHOTO YHCIa, KOTOPas 3aHOCHUTCS B IIepeMeHHyo Sign. [lyist atoro
nucxoaHoe uncio Number momemaercs B peructp AX (61.2) 1 mo ymosrda-
HHUIO CUHUTAETCs IOJIOKHTENbHBIM, T.€. B IepeMeHHylo Sign 3aHocuTcs
CHMBOJI npodesia (3HaK IUIroc omyckaem) (611.3). IIpoBepka 3Haka ocye-
crisiercst o ¢uary SF, KOTOpBI ycTaHAaBIMBAeTCs MOCJE BBIIOJIHEHMS
cpaBaenus (AX) ¢ 0 (61.4). Ecniu SF = 0, TO YHCIIO CYUTAETCS MOJIOKH-
TEJIFHBIM M HAaYMHACTCS €To Nmpeodpa3zoBaHue. B mpoTHBHOM cirydae B Iie-
pemMeHHyI0 Sign 3amuchBaeTCs CMMBOJ MHUHYC (‘—°), M HCXOJHOE YHCIIO
mpeoOpas3yeTcst U3 JOMOTHUTEIBHOTO B PSMOW JIBOWYHEIA Kox (671.6).
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1
DS:=DATA I/IHI/IL[V[aJ'II/BaLII/Iﬂ CErMEHTHOT'O
peructpa DS.
2 [
AX:= Number |- ITepecnate B AX
npeobpazyemMoe HcIIo.
3 [
Signi=* " Iepecnats B S1gn‘ i
cuMBOII npobena © .
%\ —
HeT na
AX > 0? Ecnnvqncno TMOJIOXKHTEIBHOE, TO
nepeiitn Ha M_1.
5
Signi= <’ ITepecnats B S1‘gn,
CHMBOJI MHHYC ‘—
6 |
AX:= (AX)+ [TpeoGpa3oBaThb YKCIIO U3 )
JIOTIOJTHUTENIBHOTO KO B MPSIMOiA.
. s
7 I
M_1:
cX=0 [ {O‘H/ICTHTL CUETYHK LHKIIOB.
8 |
BX:=10 {38HCCTH nenurens B BX.
9 >
M_2:
DX:=0 [ {O'—II/ICTI/ITL peructp octatka DX.
10 |

DX:AX:= (AX):(BX)

—————————————— {Pasﬂenym: (AX) na (BX).

11 I

Crex:= (DX)

””””””” {Hepecna‘rb OCTaTOK B CTEK.

12 [

CX:= (CX)+

ffffffffffffff E/ISMEHIATB CUETYHK IUKJIOB Ha 1.

Ecnu (AX) He 0, To HOBTOPUTH
JIeTICHHE.

Puc. 6.2 — Anroput™ nipeoOpazoBaHus JBONIHOTO YUCIIA B
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Y_ASCIL:= (AL)

17 |

SL:= (SI)+1

-

AX:= (Ctex)

19 [

AL:= (AL)+30h

20 |

Y_ASCII:= (AL)

21 |

SI:= (SI)+1

Y ASCIL=$’

25 |

Brixox 8 DOS

ffffffffffffff [Olmcmn yKazareJb ajapeca.

ffffffffffffff [Hepecnan, B AL Ko 3HaKa.

Ilepecnarh B IepeMEeHHY0
Y_ASCII xox 3Haka.

77777777777777 [Hepeix’rm K CIIENYIOIIEMY DJIEMEHTY.

ffffffffffffff [I/Izsne% u3 creka B AX.
ffffffffffffff [Cnomm; (AL) ¢ uncnom 30h.

ffffffffffffff [Hepecnan, ASCII Koz B IepeMEHHYIO0.

Iepeiitu k cnegyromemMy dIEMEHTY
nepementoit Y_ASCIL

Ecnn conepxumoe CX He pasHo 0,
TO HOBTOPHUTD LIUKIL.

Ilepecnarh B [IEPEMEHHYIO CHMBOJ
KOHIIa CTPOKH ‘$’.

ffffffffffffff [BLIFITH B DOS.

Puc. 6.3 — [Ipogomkenne anroputMa npeodpa3zoBaHus TBOUNIHOTO YHCIa B

xoael ASCII
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B Gmokax ¢ 7 mo 13 BBINOIHSAETCS MOCIEAOBATEIBHOE JICIICHUE HC-
XO/IHOTO JIBOMYHOKOAMpPOBaHHOTO umciaa Ha 10d m coxpaHeHHE OCTaTKOB
neneHuss B cTeke. Kak HM3BECTHO, A€IEHHE BBIMONHACTCA IO KOMAHIE
DIV src, rne src siBnsierca genuteneM. Jlenurenb NMOMENIaeTcsl B PETUCTP
BX (011.8). [lockoaIbKy pa3mep HeIMMOro 1o0Ji’KeH ObITH B ABa pasa
foabuie pa3mepa neauress (peructpa BX), oHo 10/KHO pa3MemnaTbest
B nape peructpoB DX:AX. JlenuMbIM SBISIETCS UCXOJHAs IEepeMEHHas
Number, kotopas umeet pazmep WORD u pa3meniaercst B aKKyMyJIsITOpe
AX (61.2 nwnm 61.6). DTO 3HAYUT, YTO CTapIlIee CIOBO JCIHMOTO CIIEIyeT
YCTaHOBHTH HYJIEBHIM, T.e. peructp DX — ounctuts (611.9). [locne BbImOIN-
HeHus geneHus B 011.10 B perucrpe DX oOpa3yercs mesioUHCIeHHBIH 0C-
TaToOK, a B perucrpe AX — nesoe yacrHoe. OCTaTok COXpaHSETCs B CTEKE
(6:1.11). B peructpe CX, KOTOPBIN ABISIETCS CUCTUMKOM IIMKIIOB, IOJCUU-
TBIBAETCS YHUCIIO MOCJEI0BaTeNIbHBIX AeneHuid (011.12). JleneHue npomoika-
€TCsl 10 TeX TOp, MOKa YacTHOe He cTaHeT paBHbIM 0 (011.13).

Ha tpersem atamne anropurma popmupyercs nepemenHas Y_ASCII,
KOTOpasi COJICP)KUT CUMBOJIBI 3Haka u mup uucna. Ilpu stom peructp SI
UCTIONb3YeTCs B KaUeCTBE yKa3aTellsl aJpeca IEMEHTOB CUMBOJIBHOM Tepe-
MeHHOH. B Omokax 14...17 B nepemennyo Y_ASCII nmepecputaeTcs 3HaK
yucia. CoxpaHeHHbIe B CTeKe OCTATKH JeJIeHHus (JIBONYHBIE KOABI ITU(p
qrcia) U3BJeKalTces u3 creka (61.18), npeodpasyrorcss B ASCII koabl
(61.19) m mnepechLIalOTC B CHMBOJLHYI0 mnepeMmeHHyl0 Y_ASCII
(611.20). DTH omepaluy BBITIOJHSIOTCS B IUKIIE JIO TE€X IMOP, MOKa COICPKH-
Moe cuetuynka nukioB CX He craneT paBHbIM 0 (651.22, 23). [Tocne BbIxoaa
W3 IMKJIa, peoOpa3oBaHHME 3aBepIIAcTCsl MepechblIKOil B NMepeMeHHYI0
Y_ASCII cumBoaa koHIa cTpokm ‘$¢ (611.24). [Iporpamma 3aBepuraercs
BbIxosoM B DOS (61.25).

3 TloaroroBka K padorte
3.1.  V3yuuth METOIMYECKHE YKa3aHUS U PEKOMEHIOBAHHYIO JINTEPATYPY.
3.2.  TloaroToBWTH OTBETH HA KOHTPOJLHBIE BOMIPOCHI.

4 3anaHue Ha BBINOJHEHHE Pa0OThI

4.1 Ucnonb3ys, onucaHHblil B pa3jeine 2, alrOpUTM BBIUYUCIECHUS MOJIU-
HOMa pa3o0parh ucxoiHblii TekcT nporpammsl POLINOM (cMm. Huke).
Co3znate U OTHAAAUTH UCMIONHAEMBIH Monynb nporpaMmMmbl POLINOM, BbI-
TIOJIHHB JTaIlbl acCeMOIMPOBAaHUSI U KOMIOHOBKH. J[00aBUTh B MCXOIHBIN
MOJyJIb TIPOTPaMMBI HEJOCTAIOIINE KOMMEHTAPHH.

4.2 YHOpocTuTh IpOTrpaMMy, pealn30BaB TPWKIIBI HCIIOIB3yEMBI BBIBO
COOOIIeHNH Ha PKpaH B BUIE MOANPOrPaMM.

68



IIporpammupoBanue Ha si3pike ASSEMBLER

4.3  OtpemakTupoBaTh UCXOTHBIH MOIynb mporpaMMbl POLINOM s
cBoero BapuaHTa 3amaHus (Tabmuma 6.1). Co3math W OTIAAUTH UCTIOTHSE-
™Mbl Moxyine mporpamMbl POLY_X (X — HOMEp BapuaHTa), BEITIONHHB
9Tarbl acCeMOTMPOBAHNS U KOMIIOHOBKH. B ciydae TOSBICHHS ITeperoHe-
HUS BBISICHUTH TIPUYHHY U YCTPAHUTh €€ YMCHBIIUB KO(P(PUIIUCHT ;.

TITLE POLINOM

;TIporpamMma BeIYMCIEHHS TTOAMHOMA BUaa Y=a, X" + azX“'1 +...+a,X+a
;BxoaHble mapaMeTpsl:

; KO3 HUIMEHTH MOIMHOMA a; B MaccuBe MAS A

; mopsAaoK nmonuHoma N

; apryMEHT MoJMHOMa X

; BbIXOmHBIC MTapaMeTpshI:

; BBIUHCIICHHOE 3HaYCHHE MOaMHOMA Y

; coobmennss MES_1, MES 2, MES 3

n+l

.MODEL SMALL ;Mopenb mamsITy OJIFDKHETO THIIA.
.STACK 100h ;O1BecTH o CTEK 256 OaiiT.
.DATA ;OTKPBITH CETMEHTIAaHHBIX.
Mas A DW -3,3,-6,9,-20 ;Koo dumuenTs! moamHOMA.
N DW 4 ;ITopsinok monmHOMA paBeH 4.
XDW 10 ;ApryMeHT noamHomMa paseH 10.
Y DW (?) ;Pe3ynpTar BEIMMCIEHNS TOIMHOMA.
Mes_1 DB 'OVERFLOW!, 13, 10, '$' ;Coo6menne MES 1.

Mes_2 DB 'RESULT MINUS;, 13, 10, '$' ;Coobmienne MES 2.
Mes_3 DB 'RESULT PLUS,, 13, 10, '$' ;Coobmenne MES 3.

.CODE ;OTKPBITH CETMEHT KOJIOB.
Start: mov AX, @Data
mov DS, AX
lea SI, Mas A
mov CX, N
xor DX, DX
mov AX,[SI]
M 1: imul X
jo Mesl
inc SI
inc SI
add AX, [SI]
jo Mesl
loopM 1
mov Y, AX
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cmp AX, 0
jge Mes3
mov DX, offset Mes 2 ;BrIBO cOOOIIEHNS
mov AH, 09 ;Ha
int 21h ;DKpaH.
Exit: mov AL, 0
mov AH, 4Ch
int 21h
Mesl: mov DX, offset Mes 1 ;BrIBO cOOOIIEHNS
mov AH,09 ;Ha
int 21h ;9KpaH.
jmp Exit
Mes3: mov DX, offset Mes_3 ;BeIBOA COOOMICHNUS
mov AH, 09 ;Ha
int 21h ;DKpaH.
jmp Exit
END Start
Tab6muma 6.1
UcxomgHblie naHHBIE
N=4,X=10
Ne a a a a a Ne a a a a a
Bapumanta| | 2| 2| | % |papmamra| 7' | P | P | M|
1 419 0|-5]10 9 501919 9] 4
2 0| -9 8 6 | -9 10 3 6 6 71 6
3 210 9 6 6 11 2| 8 7 419
4 3121|912 8 12 0| -7]-9| 31|-3
5 319 5 1 2 13 -1 6| 4] -9 8
6 218 | -5]0 1 14 4 3 8
7 37 6 | -9 9 15 4 0 6 | -8| -1
8 31-7] 6 9 | -8

4.4  JloO6aBuUTh B IPOTpaMMy BBIBOJ Ha JKpaH BHJA MOJMHOMA B BHUJIC
Y =al*10"4 + a2*10"3 + a3*1072 + a2*10 + a5, nmoacTtaBuB B BbIpaxe-
HHUE 3HAYCHHS CBOCTO BapHaHTAa 3aJaHus.

4.5  Ucnomp3ys, ONMCAaHHBIA B paszenie 2, alrOpUTM IpeoOpazoBaHUS
JECSITHIHOTO TBOMYHOKOAMPOBAHHOTO YHCJIAa B CHMBOJBHBIN BHI, pa3o-
Opatp mcxoxuerid Tekct mporpaMMmbl CONYV (cm. Hmxke). Co3maTh W OTIIa-
UTh KCHOJHIEMBbIH Momyns mporpaMMbl CONYV, BBIOTHHUB 3Tambl ac-
ceMOJIMpOBaHKsI U KOMIIOHOBKH. J[00aBUTh B MCXOJHBIA MOJIYINb IPOTrpam-
MBI HeJlocCTalMe KoMMeHTapuu. Mcmosb3oBaTh ynmpolieHHbIe AMpPeK-
THUBBI CETMEHTAIHH W MOJIeJIb AMSATH OJINKHEr0 THIIA,
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TITLE CONV

;IIporpamMma npeoOpa3zoBaHusl ABOMYHOKOJUPOBAHHOTO
;JIECATUYHOTO YHCIIa B CHMBOJIBHBIN BH

Bxoansie mapameTpsr:

; ucxomHoe ynciio Number

;BBIXO/IHBIE TApaMeTpPhI:

; TpeoOpa3oBaHHOE B cMMBOJIBHBIH By uncio Y_ASCIIT

DATA SEGMENT ;OTKPBITH CErMEHTIAHHbIX.

Y ASCII DB 7 DUP(?) ;TlepemenHast nyst xpanenust cuvBosioB ASCIL
Sign DB (?) ;IlepemMenHas 1Jis XpaHeHUs 3HAKa YKCIIa.
Number DW 32500 ;TlepemeHHast st XpaHEeHHsT UCXOTHOTO YKICHA.
DATA ENDS ;3aKpBITh CETMEHT JIAHHBIX.

STK SEGMENT ;OTKpBITH CETMEHT CTEKa.

DB 100 DUP(?) ;OTBecTH mox crek 100 GaiT.

STK ENDS ;3aKpBITh CETMEHT CTEKa.

ASSUME DS:DATA, CS:CODE, SS:STK

CODE SEGMENT ;OTKPBITH CETMEHT KOJOB.
PREOBR PROC ;Hauate npouenypy ¢ umenem PREOBR.
MOV AX, NUMBER ;ITomectuth B AX UCXOHOE YHCIIO.
MOV SIGN, "' ;TloMecTUTh B IEPEMEHHYIO 3HaKa
;CUMBOJI TIpo0Oena (3Hak +).
CMP AX, 0; ;CpaBHUTH YHCIIO C HYJIEM.
INSM_1; ;Ecin 6ompire wim pasHo 0, mepeiituaa
;MeTky M1,
MOV SIGN, "' ;UHa4e IOMECTUThH B IEPEMEHHYIO 3HAKA
;CUMBOJI MUHYC (3HaK —).
NEG AX ;IIpeoOpazoBath B IpSIMOMN KOJI.
M 1: XORCX, CX ;Ounctuts CX.
MOV BX, 10 ;ITomectuts B BX nenurens paBHbiii 10.
M 2: XOR DX, DX
DIV BX
PUSH DX ;CoXpaHUTh OCTaTOK B CTEKE.
INC CX
CMP AX, 0
INEM 2 ;Ecii (AX) He paBHo 0, TOBTOPUTS JiENICHNE.
XOR SI, SI ;Ouuctuts Sl.
MOV AL, SIGN ;3arpy3uth B AL 3HaK ducia.

MOV Y ASCII[SI], AL  ;Ilepecnats 3HaK B Y _ASCIIL.
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INC SI
M 3: POP AX ;13BiIeus comepknmoe creka B AX.
ADD AL, 30h ;Beraucnuts ASCII ko miist iudpel.
MOV'Y_ASCII[SI], AL  ;Ilepecnats ASCII xon B Y_ASCIIL.
INC SI
LOOP M 3 ;Eciu coneprxivoe CX He 0, TOBTOPUTH LIMKJL.
MOV'Y_ASCII[SI], '$' ;TTomecTuTs crvBon koHna ctpok B Y ASCIL.
RET ;BosBpar u3 npoueaypsl.
PREOBR ENDP ;3aBepmmTh nporenypy ¢ umernem PREOBR.
MAIN: MOV AX, DATA ;OCHOBHas MporpaMma.
MOV DS, AX
CALL PREOBR ;BBI30B mpoueayps! npeodpa3oBaHus
MOV AX, 4C00h
INT 21h
CODE ENDS
END MAIN

4.6  OtpepmakTupoBaTb UCXOAHBIN Moxyns mporpamMsl CONV, ncnons-
3ys B kauectBe nepemeHHoii NUMBER BbIuncieHHOE 3HaU€HUE OTMHOMA
IUTA CBOETO BapuaHTa 3amaHust. Co3IaTh M OTIAIUTh WCTIOTHIEMBIH MOIYIIb
nporpammbel CONV_X (X — HOMep BapHaHTa), BHIIIOJIHUB 3TaIlbl acceMO-
JUPOBAHUSA M KOMIOHOBKH.

4.7  Hcnonbsys otnaxenHslie mporpammel POLY_X 1 CONV_X B Buze
npouenyp, cocraButh nporpaMmmy PROG_X, koTopas BBIUUCISET MOJH-
HOM, BBIBOJIUT €TI0 BUJ U €T0 pacCUUTAaHHOE 3HAUCHHE Ha SKpaH MOHUTOPA.

5 TpeGoBaHus K oTYETY

OT4YET MOIHKEH COAEPIKATh:

— THTYIBHBIN JUCT C yKa3aHWeM Ha3BaHus BY3a, kadenpsr, HoMme-
pa u TeMbl 1abopaTopHOH paboThl, a Taxke ¢amuanu W.O. cryneHTa, noa-
TOTOBHBIIETO OTYET;

— 1eab paboThI;

— BapuUaHT 33JaHUs;

— suctunry nporpamMmsl POLY X u CONV_X ¢ KoMMeHTapHusMy;

— smctudr nporpammsl PROG_X;

— pesynbrat padotsl mporpamm POLY_X, CONV_Xu PROG_X.

6 KoHTpoJibHBbIE BONPOCHI
6.1  Komanpaer apudmerideckux orepanuit. @opmar, orepaHasl i prar?
6.2  C xaKoii 11eJIbI0 HCTIONIB3YIOTCS MTOIIPOTPAMMBI U IIPOLIEAYPHI?
6.3  Kax BBIVIAOUT THIOBAs CTPYKTYypa JUII OPTaHU3AIUH [IPOIeTyphI?
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6.4  Kak BBIISIOUT TUIIOBAsI CTPYKTYpPa TS OPTaHM3aIMH TIOIITPOTPAMMBI?
6.5  Kakwne meicTBHS BBITIONHSIIOTCS B MHKPOTPOIIECCOPE MPH BBITIOTHE-
Hun koMaH bl BeI3oBa CALL u komane! Bo3Bpata RET?

6.6 B xakoMm MecTe mpoTrpaMMbI MOTYT PacloaraTbCs MPoIeTyphl?

6.7  Kak MOXHO OpraHi3oBaTh Iiepeiady BXOAHBIX TapaMeTpoB MpoLexype?
6.8  Uto Takoe mpoueaypa-pyHKiusa?

6.9 Kakumu KOMaHJaMH MOXKHO aKTHBH3HMPOBAaTh apH(METHYECKUe
¢aru Mukpompoieccopa?

6.10 C momomrpio Kakoro Habopa KOMaH]T MOXXHO BBIBECTH COOOIIIEHHE Ha
3KpaH?

6.11 OOBiICHHUTE pa3HUIy MEKIY YHCIOM, MUPPOH U CHMBOIOM HUADPHI.
Uro npencrasinseT codoit Tadbmrma ASCII komos?

6.12 B uewm 3axiodaercs CyTh NMpeoOpa3oBaHMs JECSITUYHOTO JBOMYHO-
KOJIMPOBAaHHOTO YHCJIa B CHMBOJIbHBII BUA?

6.13  Vkaxure quana3oH 0e33HakoBbIX 4ucen pazmepoM BYTE, WORD,
DOUBLE WORD.

6.14 Vkaxure auamna3oH 3HakoBbIX uuncen pazmepom BYTE, WORD,
DOUBLE WORD.

6.15 B kakoMm BHJE MOI'YT XpaHHUTbCSI YHCJIOBBIE JAaHHbIE B MaMSATH U B
perucTpax MUKpormporeccopa?

7 Pexomenayemas qureparypa
7.1  IOpos, B. U. Assembler [Tekct]: yueb. mocobue mis By3os / B. U.
IOpos. 2-e m3a. — CII6.: [Tutep, 2007. c. 165...181.
7.2  ®unorenos, K. I'. OcHoBsl si3p1ka Accembiepa [Tekcr] / K. I'. @u-
HoreHoB. — M.: Panno u cBs3b, 2000. — c. 50...54, 82...86.
7.3  ®wunorenoB, K. I'. Ucnoms3oBanme s3pika AccemOnepa [Tekcr]:
yueb. mocodue must ByzoB / K. I'. ®dunorenoB. — M.: Topsuas nmHMs-
Temexom, 2004. — c. 56...60, 91...96.
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JladopaTopHas padora Ne7
HcciieoBanne opraHu3anmum nepexoa0B v MUKJIOB

1 Heas padoTsi
W3yyenune koMaHj Nepenayd YIpaBJICHUS U MOJTYYEHHE MpaKTHue-
CKHMX HaBBIKOB OTJIAJIKHU PA3BETBISIOUINXCS MPOrPaMM.

2 Teopernyeckuii MaTepHaI

2.1 KoaupoBKHu cHMBOJIOB

BrrancnurensHas ManInHa MOKET 00pabaThIBaTh HE TOJNBKO YHCIIA,
HO W TEKCTOBYI0 HWH(OPMAILHNIO, MPEACTABIAIONIYIO MMOCIEI0BATEIHHOCTD
cumBoJIOB. [lox cuMBoaMu monpa3yMeBaroTcst OYKBBHI andaButa, UPPHL,
3HAKW TPENuHaHUs, CIy)KeOHbIE CUMBOJIBI U T. 1. [IpH 9TOM KaXIOMy CHUM-
BOJIYy CTaBUTHCSA B COOTBETCTBUC OINPCIACIICHHAA JIBOUYHASA KOAO0Bas KOM6I/I-
Hanus. COOTBCTCTBI/IC MECXKIY HaGOpOM CHMBOJIOB M UX KOAaMH Ha3bIBACTCA
KOZ[HpOBKOﬁ CHUMBOJIOB, @ COBOKYITHOCTb BO3MOKHBIX CUMBOJIOB U COOTBET-
CTBYIOIIMX MM JBOWYHBIX KOJOB 00pa3yloT Ta0JMIly KOIHPOBKH. B Ha-
CTOsIIIee BpeMsl CYIIECTBYEeT MHOXKECTBO TaOJHIl KOTUPOBOK. OOmuM st
HUX SIBJSIETCS BECOBOW MPUHIIMII, COTJIACHO KOTOPOMY KOIBI (P BO3pac-
TaIOT C YBEIIMYCHUEM IH(PHI, a KOJBI OYKB YBEITUYUBAIOTCS B aJ(aBUTHOM
MOPSIZIKE.

Hapsnay ¢ 16-u 6utoBoii konuposkoii Unicode, koTopast HCIIONIB3Y-
etcs ¢ 1993 roga u ompenensier yHuBepcanbHbIii Habop cumBosioB (UCS,
Universal Character Set), BecbMa MONMYJSPHBIMHU SIBIISIIOTCS BOCHMHUPA3-
pAAHBIE KOTUPOBKU. VX HEIOCTATOK, 3aKIIOYAONIUICS B YHCIC KOIUpPYe-
MBIX CHMBOJIOB HE TPEBBINIAIOINM 256, 3aCTaBIII Pa3pabOTINKOB CO31aTh
HECKOJIbKO MOITU(PHUKAIMNA TaOIUI KOAUPOBOK. Hampumep, amMepuKaHCKUAN
craHgapTHeId kox s oomeHa uHdopmarueit ASCII (American Standard
Code for nformation Interchange) mmeer eBpormeiickue MoIUpHUKAIAN
(crarmapt ISO 8859) nis pa3HbIX s1361K0B. KoMpoBKa AJist pyCCKOTO sI3bIKA
npejcTaBieHa B Tabnuie 7.3.

Kompl BceX cHMBOJIOB 3TOW TaOIUIBI MPEICTABICHBI B ACCATHIHOM
(d) u mectragarepuanoii (h) cucremax. IepBreie 32 kona (1...32) umerot
JIBA 3HAYCHUS: YIPABIIIONINE CUMBOJIBI H H300pa3uTeNbHbIe CUMBOJIBI. Ko-
rna DOS nepechiiaer 3T KOJbl HA MOHUTOD WM TPUHTEP, OHU BBIOJIHSI-
0T yIpaBisonme GyHKIUU, a He 0TOOpa)KaroT CHMBOJIBI, HANpuUMep, 8 —
BO3BpAT Ha OAHY IO3UIHIO, 9 —Topu3oHTanbHAs TaOymsamus, 10 — mepeBon
CTpokH, 13 — Bo3BpaT KapeTkH, 32 — npobeinr. [l momydeHus: H300paxeHus
CHMBOJIOB 3TH KOJBI HEOOXOAWMO 3aHECTH B Oydep dKkpaHa (HadalbHBIN
aapec 0B800:0000H).

Jyis onpeieneHus KoJla KaKoro-IM00 CUMBOJIA U3 TAOJUIBI CICIyeT
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BBITIOJIHUTD MPOCTHIE IEHCTBHSL:

— JJIs IEeCTHAAUATEPUYHBIX 3HAYeHWil — 3amucarh CTapuIyio u
MIT/ILIYIO IIECTHAAATEPUYHBIE IIU(PPBI, KOTOPbIC OMPEACISIOT MOI0KEHNE
KJIETKH TaOJHIBI ¢ HYXHBIM cuMBoiioM. Hammprmep: Q= 51h;

— IJI9 JeCATHYHBIX 3HAYEHHIT — HAWTH CyMMY JIECATUYHBIX YHUCEI,
KOTOpPBIC OMPEACISIOT MOJI0XKCHUE KICTKH C HY)XHBIM CHMBOJIOM. Hampu-
Mep: Q =80d + 1d = 81d.

2.2 KomaH/bl epeJaqyu ynpapjieHHs

Anpec cneayrolell BbIIOJIHAEMOW MUKPOIPOLECCOPOM KOMAH[BI
ompenensercss conepkumbiM ero peructpos CS:IP (EIP B cmywae 32-x
paspsiaHOH anpecanun). Ecii Bce KOMaHIpl HAXOIATCA B OZHOM CETMEHTE
KOJIOB, TO TPHU Mepexofe K clexyroueil KoMaHae U3MEHSeTCs TOJIBKO CO-
nepxumoe ykasarenas komana IP.

B JMHeHHBIX anropurMax, Koria Bce KOMaH/Bl BBINOJHSIOTCA B
TOM IOpsAKe, B KOTOPOM OHH 3alucaHbl, coaeps:kumoe IP apromatndecku
YBEJIMYHMBAETCS HA YHCIIO, PABHOE JUIMHE BBIIOIHAEMON KOMaH/BI.

B aaropurmax ¢ BeTBJICHHEM IPHUXOIUTCS H3MEHATh JTHHEHHBIN
X0J nporpammsl. [l 3Toro npeaHa3HadeHbl KOMAH/AbI IepeJad yInpas-
Jenns. OHU MOJPa3eNAroTCs Ha KOMaH/bL:

- 0e3yCIOBHBIX NIEPEXOIOB;

- YCIIOBHBIX IIEPEXO/IOB;

- BBI30BOB;

- BO3BpAaTOB;

- yIpaBlIEHUs LUKIAMU;

- TpepbIBaHUU.

IIpn BBINOIHEHUHM KOMAHJ NepeJadyn ynpapiaeHus ¢uiaru He yc-
TaHABJIUBAIOTCH.

Anpec KOMaHJBI, KOTOPO#l Iepenaercs yImpasleHHE, B accembiepe
3a1acTCd C MIOMOIIBIO METKHM, KOTOpasd ABJIACTCA CUMBOJINYCCKUM HUMCHEM
KOMAaH/bI. C METKOMH CBSI3BIBACTCS OINpCaACIICHHAA SICHKa ImaMsATHu, B KOTO-
PO HaXOUTCSI TIEPBhIA OAHT TOMEUECHHON KOMaH/IbI.

Komanna 6e3yciioBHOro nmepexoaa nveer MHeMoHUKy JMP (JuMP)
W 3aITuChIBaeTCs B popMaTte

JMP [MomndukaTop] MeTka; nepeidTH Ha METKY.
B 3aBucHMOCTH OT TOTO, TZIe HAXOAWTCS IIOMEUeHHas KOMaH/a, Ma-
mMHHBIE KOl KoMaHa JMP paznuuarorcst 1 UMEIOT MATh Pa3HOBUAHOCTEH:

- mpsMoii KopoTkuii mepexon (short) — agpec mepexona ISKUT B
nuanaszone —128 ...+127.
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- mpsiMoii OJMKHUIT mepexoa (near) — TOMeUYeHHAss KOMaH/a Ha-
XOJUTCS B TEKyIIeM CEerMeHTe KoJaa Ha pacctosHun 128 .21
aapecoB oT koMaH il JMP;

- MpPAMOiIi KOCBEHHbII O0JM:KHMI mepexoq — agpec mepexoja 3a-
JIaeTcsi KOCBEHHO C MOMOINBIO CCBUIKM HAa PETHCTp WM SYEHKy
NaMsTH B KOTOPBIX OH HAXOJUTCS;

- mnpsaMoii nanbHui nepexox (far)- nomedeHHas KOMaHAa HaxXo-
JUTCA B IPYrOM CerMeHTe KOJOB. M3MeHseTcs coepxKuMoe pe-
ructpos CS:IP (EIP);

- NpPSMOil KOCBEHHbIN JaJbHMII Mepexo] — MOJHbBIN agpec nepe-
xoga CS:IP (EIP) comepxutcs B T4eKax MaMsITH.

WHorma B mporpamMmmax WMeeT CMBICT YKa3bIBaTh THII IIEpeXona C

MOMOIIIBI0 MOAM(UKATOPA:

- short — npsMoil KOPOTKUIL IEPEXOL;

- near ptr — npsMoi OMMXKHUN epexon;

- far ptr — npsiMoit TayIEHUI Nepexox;

- wordptr — KOCBCHHBIN OJIIKHUH MTEPEXO;

- dword ptr — KOCBEHHBII JaJIbHUN NEPEXOI.

IIpumepsr:
JMP m 1; ;mepeiit Ha MeTky m_1
JMP near ptrm _1; ;mepeiit Ha MeTky m_ 1
MOV BX, offset m 2; ;3arpy3uth B BX anpec 6mmwkHero nepexona
JMP BX; ;IepeiTu Ha MeTKy aapec KoTopoit Haxoautes B BX

KomaHbl yCJIOBHBIX IEepPeXoi0B OPTaHMU3YIOT Iepenady yrpaBie-
HHUS HAa METKY B CJIydae BEITIOJHEHUS 3aJaHHOTO ycioBusa. Ecam 3aganHoe
yC/I0BHE He BBINOJIHSIETCSI, TO MPOMCXOAUT Mepexo]a K cJeayromieil mo
nopsaaky komange. KomaHgsl He BIUSIOT Ha (oOpMHUpOBaHWE (IIATOB.
0O0001IeHHBIH (hopMaT KOMaH]T YCIOBHOTO MepexXo/ia MMEET BH/I:

Jcond meTka;

Jump - mpeokok, Condition — ycioBue, MeTKa — METKa Nepexo/a,
KOTOpasi MOKET HaXOAUTHCS TONBKO B TeKylleM cerMeHTe koaa. Otcrona
CIIEyeT, YTO BCe YCJOBHbIe Mepexo/bl SIBIAAITCA KOPOTKHMMH HJIH
OJIMSKHUMM BHYTPHUCETMECHTHBIMHU.

YcnoBusi, Ha OCHOBaHUM KOTOPBIX (hopMHpyeTcst pelieHue o mepe-
XO/ie, OMNpENEISIIOTCS COCTOSHMEM (hIaroB MuKpomporeccopa. [loatomy
IIPU UCIIOJIb30BAHMM KOMAaHJ]| yCIOBHOIO IEpeXojia HEOOXOAUMO CIEIUTh
3a TeM, 4TOObI (hy1aru HaXOJWIKCh B aKTHMBHOM COCTOSHHU. AKTHBU3UPO-
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BaTh (parm MOXHO BBITIONHEHHUEM «O€300HMIHOM» apuPMETHUIESCKON KO-
MaH/Ibl, JIHO0 KoMaH bl cpaBHeHusst CMP.

KomaH bl YCJIOBHBIX IEpPeX010B no ¢uiaraM HCHOJIb3YIOT B Kaue-
CTBE YCJIOBHSI OJJH U3 apupMeTuueckux (aaros pesysbpraTa onepaimu:

JC meTka ;nepeiitu Ha MeTKy, eciu CF =1
JNC merka ;nepeittu Ha MeTky, ecnu CF =0
JP meTka ;nepeiitu Ha MeTky, ecnu PF =1
JNP meTka ;nepeittu Ha MeTKy, eciit PF = 0
JZ meTKa ;IEpelTH Ha METKY, eciiu ZF =1
JNZ metka ;IepeiTr Ha MeTKy, ecian ZF =0
JS meTka ;mepeiiTn Ha MeTKy, eciu SF =1
JNS merka ;nepeiitu Ha MeTKy, eciu SF =0
JO MmeTka ;nepeiitu Ha MeTky, eci OF =1
JNO merka ;nepeiitu Ha MeTky, eci OF =0

B mHeMoHMYeckoM 0003HaUYE€HWM KOMAHIBI BTOPOM WM TPETHI
CHMBOJI 0003HAYAIOT OJIMH M3 apuPMeTHUecKux (HIaros, eAUHUYHOE 3HA-
YeHrne KOTOPOTO HCIob3yeTcs B KadecTe ycioBust. CumBon N - Not o3Ha-
YaeT, 4TO B KAa4eCTBE YCJIOBHS HCIIOJB3YETCS HYJIeBOe 3HAUCHHE apudme-
THYecKoro ¢aara.

KoMaHIBI YCIOBHBIX MNEPEXOI0B IO pe3yJibTaTaM Omepamun
cpaBHeHMs (cM. Tabnuiy 7.1) HO3BOJSIIOT OPMHUPOBATH YCIOBHS IIEPEXO0-
Jla Ha OCHOBE aHaJIN3a HECKOJIBKUX MPU3HAKOB ((iaros), chopMHPOBaHHBIX
koManzoi cpaBuuTh CMP. Takue koMaHAbl IPUHATO JEIUTh HA KOMAH[IbI
IUTA aHaiu3a Oe33HAKOBBIX 4YHCeN (K HUM IPUMEHSIETCS TepPMUHBI BBIIIE
(above) / umxke (below)) n I aHaIM3a YHCEN CO 3HAKOM (TEPMHHBI OO0ITB-
mre (greater) / mensire (less)). B ciryuae paBeHCTBa ONEpaHIOB HCIIONB3Y-
10T TEpMHH paBHO — equal.

ITpumepsr:
CMP AX, 0 ;cpaBHUTH conepxkumoe AX ¢ 0
JEm 6 ;€CIIH paBHO, IEPEUTH HA METKY m_6
CMP BX, 1024 ;CpaBHATH conepxkumoe AX ¢ guciom 1024
JAm 2 ;€CIIH BBIIIIE, TIEPEUTH Ha METKY m_2.

2.3 Opranusanus HUKJI0B B AcceMOJiepe

JUist opraHu3aIii MHOTOKPATHOTO BBITIOJHEHUS HEKOTOPOTO ydacT-
Ka NpPOrpaMMBbl HCIOJB3YETCS KOHCTPYKIHWs, Ha3biBacMas MUKIOM. Jlis
OpraHM3alluy IUKJIOB HEOOXOJMMO BBITIOJIHUTH CICIYIOIIYIO IOCIEIOBa-
TEABLHOCTD JIEHCTBUIA:
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Tab6muma 7.1
Koman bl mepexo/ia no pe3ysbTaTaM CpaBHEHHs
Turet Muemonuka | YcnoBus nepexona | 3HadeHHS (IIaroB
OTIEepaH/IOB
T00BIe JE op.l =op.2(paBuo) | ZF=1
mo0bIe JNE op.1 #op.2 ZF =0
(He paBHO)
co 3HakoM | JL/JNGE op.1 <op.2 SF#£OF
(MeHb1IC)
co3HakoM | JLE/JNG op.1 <op.2 SF # OF uan
(menblie wau paBHo) | ZF =1
co 3HakoM | JG/JNLE op.1 > op.2(6onbiie)| SF=0OFuZF =0
co 3HakoMm | JGE/JNL op.1 >op.2 SF = OF
(60bIIIe WM PaBHO)
6e3 3naka | JB/JNAE op.1 < op.2(amKe) CF=1
6e33naka | JBE/JNA op.1 <op.2 CF=1wm ZF =1
(HYDKE WM PaBHO)
6e33naka | JA/JJNBE op.1 > op.2(BeIme) CF=0uZF=0
0e3 3naka | JAE/JNB op.1 >o0p.2 CF=0
(BBIIIE MITH PABHO)

1) mepen BXOJOM B IIUKII 3aJaTh HaualbHbIE 3HAYEHUS IEPEMEHHBIX,
KOTOpBIE M3MEHSIOTCS B IIUKJIE (ITapaMeTphl LIUKIIA);
2) WU3MEHATHb ITU NEPEMEHHbIE Nepes KaKbIM HOBBIM IIOBTOPEHHUEM
IIUKIIA;
3) OMETHUTH MEPBYIO0 KOMaHAY TeJa IIUKJIa METKOMH;
4) mpoBepsATH yCIOBHE OKOHYAHUS WM MOBTOPEHHS IUKJIA;
5) ympaBIATH LUKIOM, T. €. MIEPEXOAUTh K €ro Hadaly WIH BBIXO-
JUTh U3 HETO I1I0 OKOHYAaHUHU.
B accembunepe i opraHu3aliy LUKJIOB MCHOJIB3YIOTCS CHEUalb-
HbIC€ KOMaH/bI, OTHOCAIIHUECCA K KOMaH/JiaM nepeaaiu yYIpaBJICHUA, KOTOPLIC
MO3BOJISIIOT OPTaHM30BAaTh OMHCAHHYIO BBINIE MOCIENIOBATEIBHOCTh AEHCT-
BHH TPOCTHIMH CPEACTBaMHU. B KadecTBe CUeTUYMKA 4YHMCJIA MOBTOPEHHH
IHUKJIa HcnoJib3yercs peructp CX, mosToMy MaKCUMAaJIbHOE YHCJIO MO-
BTOpPEHUIl cocTaBJjisieT 2'6. [Tepen Hagamom 1ukna peructp CX MHUATIHAIH-

3Upyercs.

Jns opraHuM3anyy NPOBEPKH YCJIOBHS OKOHYAHHMsS U YIpPaBJICHHS
LUKJIOM Hcronb3yercst komanaa LOOP merka (nosroputh 1mkin). [pn
BBIMOJIHEHUH 3TOW KOMaHJbl MHKPOIIPOLECCOP MPOU3BOAUT CIEAYIOIINE

NeHCTBUS:
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- comepkuMmoe cyeTdrnka UKIOB (peructpa CX) yMeHbIIAaeTCsi
Ha 1 (nexkpement CX);
- cogepxkumoe CX cpaBHuUBaeTcs ¢ «0»;
- eciu cogep:xkumoe CX Gogbure «0», ocymecTBIseTCS MePexoa K
Havalxy IMKJIA, KOTOPBIA JOJKEH MMETh METKY. B mpoTwBHOM
ciyd4ae BBITIOJIHSETCS BBIXO/ U3 LIMKJIA.
Komanna LOOP mno3BosisieT opraHn3oBaTh TOJBKO KOPOTKHE Tepe-
XOJIpl K Havany uukia (B mpenenax —128 ...+127 ampecoB) u 3TO SABISETCS
ee HemocTaTKOM. [1o3TOMY U OpraHM3aIlluyl [THHHBIX IIUKIOB HCIIONB3Y-
FOTCSI KOMaH/IBI YCIIOBHBIX U 0€3yCJIOBHBIX MEPEX0A0B, KOTOPHIE OBLIN pac-
CMOTPEHBL.

Komanasl LOOPE u LOOPZ 11o3BoJisIIOT NOBTOPATH LMK MOKA CO-
nepxumoe peructpa CX He paBHO «0» u duiar HyJst ZF yctaHOBJIEH B «1».

Komanast LOOPNE u LOOPNZ 1o3BOJISIFOT MOBTOPSITH LUK MOKA
conepxxkumoe peructpa CX He paBHO «0» u uiar nyas ZF ycraHosieH B «0».

Otu kKoMaHAbl oTnnyarorcs oT komaHasl LOOP teMm, uto mpu ux
BEITIOJTHEHUH JOTOJTHATEIFHO aHATM3UPYETCs (Iiar HyJ1eBOro pe3yjabTara
ZF. D70 mMO3BOJISET OPraHU30BaTh JJOCPOYHBIN BBIXO]] U3 IIUKJIA, UCIIONB3YS
9TOT (yIar B Ka4eCTBE HHANKATOPA.

2.4 OnpeneJienne AJUHBI CHMBOJILHOM NepeMeHHOH

[Tpu pabote ¢ CUMBOJBHBIMU CTPOKAMH 4acTO TpeOyeTcsl 3HAaTh UX
JuHY. st BBIYMCIICHHS JUIMHBI CUMBOJIBHOM CTPOKHM HCIOJB3YETCsl HpO-
CTOM IIpUeMm:

B CerMeHTe AaHHBIX, T1e 0OBIBICHA CTPOKA, CIEAYET 3alucarh Ma-
TEMaTHYECKOE BBIPAKEHHE, KOTOPOE IIPH TPAHCISILUU OyJeT BBIYHUCISATHCS
U 3aIKChIBATHCS B KOHCTAaHTY length:

.DATA
TEXT DB ¢ Turbo Assembler’, 13, 10, ‘§> ;00b4BUTE CTPOKY
length = ($ - TEXT) -3 ;BBIYMCIIUTD AJTUHY

;CI/IMBOJILHOﬁ CTpPOKH

IlockonbKy Mepeonpee/ieHHblil CUMBOJ $ SBISETCS CYCTYHMKOM
CHUMBOJIOB B CTpoke, pazHocTh ($ - TEXT) onpenensieTr AIMHY CUMBOJIBHOM
cTpoku. OnHaKo B OOBSBIEHHOH CTpPOKE NPUCYTCTBYET Ha 3 CHUMBOJIA
Ooutblie: J1Ba ynpasisiiomux cuMBoiia 13 — mepeBoa crpoku, 10 — Bo3Bpat
KapeTKM U 3aBepIIAoIui cTpoKy cumBoi ‘$’. [losTomy HalineHHyto -
HY CTPOKH cJeIyeT YMEHBIIUTH Ha 3 OaiiTa.
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2.5 Aaroputm nporpammbsl CHANGE

ANTOpUTM MPOTpaMMBbI 3aMEHBI CTPOYHBIX OYKB 3arJaBHBIMH OCHO-
BaH Ha aHAJIN3€ KAXI0TO CUMBOJIA UCXOJHOW CTPOKH C LENBIO OTPEICICHUS
MPUHAJICKHOCTH €r0 K CTPOYHBIM WIM 3aryaBHbIM. Ecnu cumBON cTpod-
HBI}, TO €ro KoJ u3MeHsercs ¢ nomouisio npoueaypsl COR. Ananus npouc-
XOJUT B IIUKJIE C YUCIIOM IIOBTOPEHH PaBHBIM YHCITy CUMBOJIOB B CTPOKE.

OnpezneneHyue NPUHAUIEKHOCTH CHMBOJA K CTPOYHBIM WM K 3a-
TJIABHBIM MIPOMCXOMUT Ha ocHoBe Tabuuubl 7.3 ¢ ASCII komamu. 13 Hee
CIIEYET, YTO CTPOUYHBIC AHITIMHCKHE CHMBOJBI 3aHUMAIOT JHaNa3oH KOJOB
61h...7Ah. [TosToMy KO/ABI CUMBOJIOB, KOTOpbIE MONAJAOT B 3TOT AUana-
30H HY>XHO KOPPEKTUPOBaTh. KOAbl CHMBOJIOB HE TIOMAJAIONINX B 3TOT Ua-
1a30H KOPPEKTUPOBATH HE CIEIYET.

3 TIloaroroBka K padore
3.1.  M3yuuts MeTOAMYECKUE YKa3aHH U PEKOMEHIOBAaHHYIO JINTEPaTypy.
3.2.  TloAroToBUTH OTBETHI HA KOHTPOJIEHBIE BOIIPOCH.

4 3ajgaHue Ha BbINIOJIHEHHE PadoThI
4.1  IlpoanamusupoBaTb npuBeneHHyro Humxe nporpammy CHANGE.
Coznate ¥ oTiiaguTh HcnonHsembld Monysb nporpaMMbl CHANGE, BbI-
TIOJIHUB DTambl acceMOTMPOBAaHUS M KOMIIOHOBKH. J[00aBUTh B MCXOMHBIN
MOJYJIb POTPAMMBbI HEJOCTAIONINE KOMMEHTAPHH.

TITLE CHANGE
;TIporpaMMa 3aMeHSET CTPOYHBIC OYKBEI 3arTaBHBIMH B CHMBOJIEHOM
;CTPOKE U BBIBOJIUT HA 3KpaH NMPeoOpa30BaHHYIO CTPOKY Ha 3KpaH
;BxoaHble mapaMeTpsr:
;TekcroBast nepemenHas MYTEXT
.MODEL SMALL
.STACK 256
.DATA
MYTEXT DB ‘Our NativeTown’, 13, 10, ‘S’ ;00bsBIIsIEM TEKCTOBYIO
;TIEPEMEHHYIO
; Ipoleaypa KOPPEKLIUN KO CUMBOJIA ---------==========-=
COR PROC NEAR

NOP

AND AH, 0DFh
MOV [BX], AH
RET
COR ENDP
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OCHOBHAs IPOTpaMMa
Start:

MOV AX, @DATA

MOV DS, AX

XOR AX, AX

LEA BX, MYTEXT

MOV CX, 15 ;3arPy3UTh CUETUHK ITUKIIOB

5 Ha4yaJIO TeJjia HUuKJa
MT1: MOV AH, [BX]

CMP AH, 61h
JB MT2
CMP AH, 7Ah
JA MT2
CALL COR

MT2: INC BX

; KOHEII TeJla [UKJIa

LOOP MT1 ;TIOBTOPUTH 1TUKJI, e (CX) #0
LEA DX, MYTEXT ;BBIBECTH MTEPEMECHHYIO
MOV AH, 05h sMYTEXT
INT 21h ;Ha DKpaH
NOP ;X0JIOCTasi KOMaHIa
MOV AX, 4C00h ;3aBEPIIUTH
INT 21h ;TIporpamMmy

END Start

4.2  3arpy3ure CO3TaHHYIO IporpaMMmy B oTiamgduk. B oxkne Watches

BBeautTe uMms cuMmBosibHOU nepemeHHoit MYTEXT. IlpousBeaure mnoma-

TOBO€ BBITIONHEHHUE, ucnoib3yst kinasumy F7 u F8. O6paTture BHUManHMe, 9TO
ucrnonp3oBanue F7 MO3BOJNSET MOIIArOBO BBIMOJHATH KOMAHABI BHYTPH

LUKIa, B To BpeMs kak F8 mHHIMMpYyeT OAHOKpATHOE BBIMIOJHEHUE KA

MOJTHOCThI0. Habmonaiite n aHamu3upyiiTe pe3yabTaThl BBITIOTHECHUS KO-

MaHJl ¥ U3MEHEHUs, MPOUCXOAUINE C IEpeMeHHOM B okHE Watches.

4.3  3aHOBO 3arpy3uTe mporpamMMmy B oTiamduk. Kmasumeit F2 ycrano-

BUTE JIOBYIIKY (TOUKy octaHoBa) Ha komaHne NOP, cmemyromeir mocie

KOMaH][ BHIBOJa CHMBOJIGHOW CTPOKH Ha SKpaH. 3allyCTHUTE BHITOIHCHHE
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nporpamMmbl knasuine F9. TlporpaMma moimkHa BBITOJHUTHCS 10 yYKa3aH-
HOM TOYKH OCTaHOBA.

4.4  Tlepetinure B okHo WINDOW omiamunka W NMPOHAOIIOMANTE pe-
3ynbTaT BHIMONHEHHUS nporpammel, BeIOpaB pexnM USER SCREEN. Ilo-
BTOpHBIM HaxkatueM F9 mposoinkuTe BHINOJHEHHE IPOTrPaMMBI JI0 €€ OKOH-
YaHUS.

4.5 Baecure MU3MEHEHHS B NPOTrpaMMy J00AaBHB aBTOMAaTHYECKOE BHI-
YHCJIEHUE JUTMHBI CTPOKH U 3arpy3Ky BBIYHCIICHHBIM 3HAUCHHEM CUYETYHKA
mukioB CX.

4.6  IIposepste paboty mogupurmpoannoit mporpammel CHANGE mns
JIpYroil CUMBOJIBHOM CTpPOKH, cojaepkauiedl He MeHee 20 CTpOUYHBIX U 3a-
TJIABHBIX OYKB aHTIHICKOTO an(aBUTa.

4.7  Cosnaiite u omiagste nporpammy CHANGE 1, uto6s1 oHa obecrie-
YnBajia BBIMIOJTHCHUE 3aJlaHusd B COOTBETCTBUM C BapUaHTOM U3 Ta6J'II/I-
usl 7.2. TIpenycMoTpute BBIBOA Ha SKpaH MCXOIHBIX M MOIU(UIMPOBaH-
HBIX CTPOK TEKCTa.

Tab6muma 7.2
BapuanThel 3a1aHuit
Ne Ne
Bapu- 3aMeHUTH Bapu- 3aMeHHTh
aHTa aHTa
1 a) GLa,’ Ha ‘$A”’ “S” Ha GLS” 9 a)(tl’? Ha GLA’?, ‘62” Ha GLB’?
0) BCe 3ariIaBHbBIC CTPOYHBIMU 0) BCe 3aryiaBHBIC CTPOYHBIMHU
2 a) OT 4Ga,’ Ilo 4‘f7’ Ha K‘A,? HO K‘F,? 10 a)OT GGdS’ HO K‘j,’ Ha G‘DJ? ﬂ() G‘J?’
0) BCe 3arIaBHbBIC CTPOYHBIMU 0) BCe 3aryiaBHbIC CTPOYHBIMHU
3 a) “b,’ I/I “C 2 3arHaBHI)IMI/I 11 a)“D,’ Ha K‘JS” K‘d,’ Ha 4Gj3’
0) BCe 3ariIaBHbBIC CTPOYHBIMU 0) BCe 3aryiaBHBIC CTPOYHBIMHU
4 a) ot “f” 10 “z” 3armaBHBIMU 12 a)“3” na “C”, “4” na “D”
0) Bce 3ariaBHBIC CTPOYHBIMHU 0) Bce 3aryIaBHBIE CTPOYHBIMH
5 a)cuMBoa “ (7’ Ha “)” 13 a)Bce Tpooensl Ha ““!”
0) Bce 3ariaBHBIC CTPOTHBIMHU 0) BCe 3aryIaBHBIE CTPOYHBIMH
6 a) “y’Ha “Y”, “z” Ha “Z” 14 a) Bce mpobensl Ha “="
0) Bce 3ariaBHBIE CTPOYHBIMHU 0) Bce 3arIaBHBIE CTPOYHBIMH
7 a) “O” Ha E‘O”’ ‘Gr” Ha E‘R” 15 a) “S” Ha 6GS”’ “t” Ha E‘T”
0) BCe 3arIaBHbBIC CTPOYHBIMU 0) BCe 3aryiaBHBIC CTPOYHBIMHU
a) ‘GY” Ha ‘€y7’ “Z?’ Ha “Z’,
8 b
0) BCe 3arIaBHbBIC CTPOYHBIMU
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5 TpeboBanus K oTYETY

OTYET JOIHKEH COePIKATD:

— THUTYJIBHBIN JUCT C yKa3aHWeM Ha3BaHus BY3a, kadenpsr, HoMe-
pa u TeMbl 1abopaTopHOi paboTH, a Takxke dammmmu U.O. cTyaeHTa, moa-
TOTOBHBIIETO OTYET;

— 1enb paboThI;

— BapHaHT 33JaHMUs;

— smcrunry nporpaMvel CHANGE u CHANGE 1 ¢ xommeHTapusvy;

— pesynbrat padotsl mporpammsl CHANGE 1 CHANGE 1.

6 KoHTpoJibHBIE BONIPOCHI
6.1  HazoBuTe Tpu THIIa KOMaH/BI OE3YCIOBHOTO MEPEXO/Ia.
6.2 Kakoii MoxeT OBITh JUIMHA ITEPEX0/ia B Pa3HbIX THIIAX KoMaH bl JMP?
6.3  CozmepxuMoe KakHX PErHCTpOB MOJMQHLMPYETCS NPH BBIITOIHEHHN
0€3yCIIOBHBIX NIEPEXOIOB Pa3HBIX THIIOB?
6.4  KaxoBa MakcuMaibHas JJIFHA YCIOBHOTO mepexoa?
6.5  Kaxum 0Opa3om MOKeT OBITh yKa3aH apec mepexona?
6.6  Kaxwe ¢arx MoryT ObITh MCHIOJIB30BaHBI B KOMaHAAX YCIOBHOTO IIepe-
X0/1a TTOCJIE BBITOJHEHHST KOMaH/BI CIIOXKEHHS?
6.7  IlpuBenurte BO3MOXHBIE KOMAaHIbl YCIOBHBIX IEPEXOIOB, €CIM MOCIe
cpaBHeHHus 6e33HaKkoBbIX yncen D1 m D2 okazanoce: a) D1=D2, 6) D1<D2,
B) D1>D2.
6.8  TlpuBenure BO3MOXKHBIE KOMaHIIbI YCJIOBHBIX TEPEXOJOB, €CIH TOCIe
cpaBHeHHs uncen co 3Hakamu P1 u P2 oxazamoce: a) P1#£P2, 6) P1<P2,
B) P1>P2.
6.9 Kakue komaHpl MOTYT HCHOIB30BATHCS J1s1 OpraHU3aLluy HUKIOB?
6.10 KaxoBa MakcuManbHast AJIMHA IEPEXOI0B PU OpraHU3aLUK HUKIOB?
6.11 Kaxwue npusnaku, kpome CX=0, MOTyT OBITh MCIIOJB30BaHbI IPH Opra-
HU3AIIH TUKJIOB?
6.12  Kak muxpomnporeccop BeimonHseT komanay LOOP?
6.13  Kak ocymecTBiseTcs iepexo/1 K mporieIypaM pa3HbIX TUIOB?
6.14 HazoBuTe BapuaHThI KOMaH/IbI BO3BpaTa U3 MPOIIETYPHI.
6.15 B 4em cocTouT pasHHLA KOJOB CTPOYHBIX U 3arJIABHBIX CUMBOJIOB aHT-
nwmiickoro angasura?
6.16  Kaxum 00pa3oM MOKHO 3aMEHHTb KOJI CTPOYHOM OYKBBI Ha KOJI 3ariaB-
HOM?
6.17 Kaxum 06pa3oM MOKHO 3aMEHHUTH KOJ 3arJIaBHOM OYKBBI Ha KOJI CTPOY-
HOI?
6.18 Kax MO>KHO aBTOMaTHYECKH BBIYUCIATH JJIHHY CHMBOJIBHON CTPOKHU?
6.19 Kaxwue mpaBmia ciemyeT cOOMIONATh MPH OPTaHU3AINH [HUKIOB HA Ac-
cembiepe?
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7 PexomeHnayemasi quTepatypa
7.1  IOpos, B. U. Assembler [Tekct]: yueb. mocobue mis By3os / B. U.
IOpos. 2-e m3a. — CII6.: ITutep, 2007. c. 209...235.
7.2  ®unorenos, K. I'. OcHoBwl s3bika Accem6biepa [Tekcr] / K. I'. @u-
HOreHoB. — M.: Pagno u cBa3w, 2000. — c. 74...82.
7.3  ®unorenoB, K. I'. Mcnoms3oBanme s3bika AccemOnepa [Tekcr]:
yueb. mocobue mis By3oB / K. I'. ®unorenoB. — M.: Topsiuas nuHUs-
Tenexkom, 2004. —c. 82...91.
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Tab6muma 7.3

Ta6muma xomos ASCII

cTapmasa 4acTh Koaa

48 | 64 |80

240

>

224

bl

192 | 208

I

160 | 176

144

112 | 128

96

32

16

m

™

<

n

©

N~

©

]

10

i
i

12
13
14
15

erOMIdLdehEBRIMITRBI N
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MOV
XCHG
LEA
PUSH
POP

ADD
ADC
SUB
SBB
MUL

IMUL
DIV

IDIV
CDW

CWD

CMP
INC

DEC
NEG

OR
XOR
NOT
AND
TEST

KpaTkas cucrema koMaHa MuUKpomnpoueccopa i80X86
KoMmaHbl nnepeaun JaHHBIX

dst, src ; dst:= (src)

opl,op2 ;opl:=(op2);op2:=(opl)

reg, mem ;reg:=[mem]

src ; SP:= (SP)-2 ; [(SS):(SP)]:= (src)

dst ; dst:= [(SS):(SP)]; SP:= (SP)+2

Komanab! apudgmernyeckux onepaunmii
dst, src ; dst:= (dst)+(src)
dst, src ; dst:= (dst)+(src)+CF
dst, src ; dst:= (dst) — (src)
dst,src  ; dst:= (dst) — (src) —CF

src ; AX:= (AL)* (src), DX:AX:= (AX)* (src),
; YMHOKEeHHE OaliTOB MJIH CJIOB 0Oe3 3HaKa
src ; YMHOKEHHUE JUISl YUCEN CO 3HAKAMU
src ; LETI0YUCIICHHOE JieJieHHe O€33HaKOBBIX YHCEI

;AL := quot ((AX)/(src)); wacTHOE TIpH
;JEJIEHAH Ha OaMT.
AH :=rem ((AX)/(src)); ocTaToK pu
;JEIICHUH Ha OalT.
AX = quot (DX:AX)/(src)); yactHOE
;TIPH JIGTICHUH Ha CIIOBO
DX :=rem ((DX:AX)/(src)); octaTok
;TIPH ICTICHUH Ha CIIOBO.

src ; LIEJIOYHMCIIEHHOE JEJICHNE YHCEJI CO 3HAKaMU
; mpeobpazoBanue Oaiita B AL B ciioBo B AX
DB — DW
; mpeoOpazoBanue ciioBa B AX B IBOIHOE CIIOBO B
DX:AX DW —>DD

opl,op2 ;cpaBHeHue onepanios (opl) —(op2)

op ; op:=(op) + 1
op ; op:= (op) — 1
op ; op:= — (op)

KomaHabl jjoruyeckux onepauuii
dst,src  ; dst := (dst) v (src)
dst, src ; dst == (dst)P(src)
op ; HHBEPCHS O
dst,src  ; dst := (dst)"(src)
dst, src ; pmarm:= (dst)”(src)
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KomMmaHabl CIBUTOB

SHL op,N ; TOTHYECKHH BIEBO

SAL op,N ; apu(METHIECKUH BICBO

SHR  op,N ; JIOTHYECKUH BIIPABO

SAR  op,N ; apu(hMETHYECKHI BIIPaBO

ROL op, N ; IUKIIMYECKHH BIICBO

ROR  op,N ; IUKJINYECKUH BIPaBoO

RCL op, N ; IUKJIMYECKUN BIIEBO Yepe3 MepeHoC
RCR  op,N ; MUKIIMYECKHI BIIPaBO 4epe3 MepeHoc

Tlpumeuanue: N=1 nnu conepxkumomy peructpa CL

Komanas! nepeaaun ynpasJjieHust
JIMP op ; OE3YCIIOBHBIN MEPEX0J1, Op — METKa WIN
; aJipec B PETUCTPE WM sSTUeiKa aMsITH

Komanouwl ycnosnuvix nepexooos no gracam

Jeond METKa ; YCIIOBHBIH nepexoJi K MeTKe 1o Qaary (Ipu3HaKy):
cond = C (CF=1), NC (CF=0), S (SF=1), NS (SF=0), Z (ZF=1), NZ (ZF=0),
O (OF=1), NO (OF=0), P (PF=1), NP (PF=0).

Komanowl ycnosuvix nepexodos no pe3yabmamam onepayuy CpagHeHus

JE MeTKa ;opl=op2 mns MmoOkIX Yrcemn

INE METKa ;opl #op2 1 mr0OBIX YKCeN

s yucen be3 swaka  [lns yucen co 3Hakom

JB/JNAE  wmerka; JL / INGE metka ;mpu opl < op2
JBE/IJNA  wmertka; JLE / ING metka ;mpu opl <= op2
JA/INBE wmertka; JG / JNLE meTka ;pu opl > op2
JAE/JNB wMertka; JGE / JNL meTka ; pu opl >= op2

KoMaH/bI opraHu3anuu HUKJI0B
LOOP  merka ; CX:= (CX)-1, nepexon K METKE Npu
; (CX)# 0
LOOPZ / LOOPE Mmerka ; CX:= (CX)-1, nepexoq kK METKE IpH
; (CX)#0u ZF=1
LOOPNZ / LOOPNE wmetka ; CX:=(CX)-1, nmepexon K METKe TpH

; CX#£0u ZF=0
ICXZ MeTKa ; mepexon kK metke mpu (CX)=0
Komanab! ynpapJjieHus ¢uiaramMmu
CLD ;DF<—0 CLC ;CF<—0
STD ;DF <—1 STC ; CF<—1
CLI ; IF<—0 CMC ; uaBepcust CF

STI JIF <— 1
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