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1. BBEOEHUE

[lenb Kypca - co3laHve OCHOBBI (0a3uca) AJis U3YUYEHHUS] U UCMOJIb30BAHUS
BBIYMCIUTEIBHBIX CUCTEM B JAPYruX Kypcax. JlaHHas 1enb JOCTUraeTcs IMyTeM
oOyueHHsT OCHOBaM MPOrpaMMHUpPOBaHMS Ha s3bIKE accembOiepa s
mukpornpoueccopa Intel 8086 (cokpamienno - 18086).

Bribop B kauecTBe 0OBEKTa H3YyYEHHS HMEHHO 3TOrO s3blka OO0YCIIOBJIEH
cieayronmM.  Bo-mepBbIX, TOJBKO  accemMOyiiep  MO3BOJSET  MOJYYUTh
MPEACTABICHUE O OpraHu3alMd MU (PYHKUMOHUPOBAHMM anmnaparypsl OBM.
Jlpyrue S3bIKM TPOTPAMMHUPOBAHUS HE TMPEJOCTaBIAIOT (WM TOYTH HE
PEAOCTABISAIOT) TaKOM BO3MOXHOCTH. BO-BTOpBIX, cpenu SI3bIKOB accemoiiepa
JTAHHBIN SI3BIK SBJISIETCSA Hanbojee pacnpocTpaHeHHbIM. HecmMoTpst Ha To, 4TO caM
nporieccop 18086 MpakTHUUYECKU CTaJl TOCTOSHHUEM KOMIBIOTEPHOM MUCTOPUH, €TO
MAaIlTMHHBIN SI3bIK anmnapaTHO MOJIEPKUBACTCS B MOCIEIYIOMUX MOACIAX (GUPMBI
INTEL. CoGcTBeHHBIE MAIIMHHBIC SI3BIKH (M SI3bIKM-acCEMOJIEPhI) ITUX MoJieen
BKJIIOYAIOT s13bIK i 18086 B KauecTBE CBOEr0 MOJMHOKECTBA, OTIMYASICh OT
Hero OoJiblliel CJIOKHOCTBIO, KOTOpas JeNaeT WX Malo MPUTOJHBIMHU s
NepBOHAYATILHOT'O 3HAKOMCTBA C MPEIMETOM.

N3yuenne kypca “UnHdopmaTuka” 3akaHUMBAETCS IMOJYyYCHHEM 3ayeTa |
cAadell KOMIBIOTEPHOTo 3K3aMeHa. J{Js mosydeHus: 3auera TpeOyeTcsl yCHelHO
BBITIOJIHUTh JTA0OpATOPHBIE W JIB€ KOHTPOJIbHBIE pa0OTHI, MOATBEPJIUB 3TO
COOTBETCTBYIOIIMMHU oT4deTamMu. OTdeTbl MO JabopaTOpHBIM paboTaM M MO
NepBOM KOHTPOJIbHOW padoTte npenoctaBisioTcs B TMIJIO B Bune daitioB Ha
JIUCKETe. A OTUET 10 BTOPOM KOHTPOJIbHON paboTe — Ha OyMa)KHOM HOCHTEJIE U B
Bune (aitnoB. Jlomyckaercss MpelocTaBiICHUE OTYeTa MO BTOPOW KOHTPOJIBHOU
paboTe MOJIHOCTHIO B BUIE (PailioB Ha JUCKETE.

Ha nuckere, nepecbimaemoit B TMIIO, co3zpaercs karaior INFORMAT,
UMEIOIIUN 110 OJHOMY MOJKATANIOTY JUIsl KaKI0HM nepechiiaeMoil paboTel. Mimena
noakaraimoroB: LABI, LAB2, LAB3, CONTRI1, CONTR2. Kaxnas
nepecbulaeMas IMCKETa COMPOBOXKIAAETCA MUCbMOM, HAKIEHKOW WM TEKCTOBBIM
daiiomM, comepxaiuM CBEACHUS O Bac: GpamMuius, UMs, OTYECTBO, TOPOJ, KO
J0CTyMa, mapoJb.

[Ipu BBIMOSHEHWH BTOPOM KOHTPOJIBHOW PabOThHI, a TaKXKe MPH BBIMOJIHEHUU
nabopaTopHbIX paboT ucnoyb3yercss Homep Bapuanta (0T 1 g0 20). IToT HOMED
paccuuThIBaeTCs 10 hopMyJIe:

V =(20x K) div 100 ,
rae V — uckomblii HoMmep BapuanTta (mpu V = 0 BeiOupaetcs Homep Bapuanta 20);
K — 3nadenne aByx nociaeaaux mudp maposs (aucio ot 00 1o 99);
div — menounciienHoe aeneHue (Tociie JCNEeHHs] OTOpachiBaeTCs IpoOHas
4acTh).
1) onepammonnass cucrema MS-DOS. Jlomyckaercss MNpUMEHEHUE €€ B
CaMOCTOSITEIbHOM PEXXUME WM MO YIPABICHUEM ONEPAMOHHON CUCTEMBI
Windows;



2)
3)
4)
5)

Norton Commander wiu fpyras nogo0Hast yTHIINTA;
DEBUG - oTinaguuk;

TASM - tpancnsarop accembiepa 18086;

TLINK - pemxaktop cBsizeit (KOMIIOHOBIIIHK).

Heo6xonumbie cBenenus o padore ¢ MS-DOS u Commander npuBeieHbl B
npuinoxkenusx 1 u 2. [lpumeHneHne oTiaaqanka, TpaHCISITOpa U peJlakTopa CBsA3ei
MOSICHSIETCS B ONMCAHUU JJaOOpaTOPHBIX PadoT.

2. KPATKAA NMPOrPAMMA JNEKUMOHHOIO KYPCA

Koncnekr nexkuuit [1] Brimrouaer 10 pas3nenoB, KOTOpble MOXHO pa3OUTh Ha
TEMBI:

1)

2)

3)

4)

S)

“HauanbHble cBeneHusi” — pazfaenbl | u 2. PaccmaTpuBarOTCA MOHSTHUS U
OMpeNeeHsl, OTHOCSIIMECS K BBIYUCIUTEIBHBIM CHCTEMaM, a TaKxKe
U3JIaraloTCs OCHOBBI MPEACTaBICHUS MHPOPMAIIMK B TAKUX CUCTEMaX;
“Annaparypa 9BM” — pasaensl 3, 4 u 5. PaccmarpuBatorcs ctpykrypa 9BM,
opraHuzaius U padoTa HEHTPaJIbHOrO Mpolieccopa, Jorudeckas opraHu3aims
ornepatuBHOM mamsaTth. Kpome TOro, paccMaTrpuBarOTCSi OCHOBHBIE THIIBI
CIUCKOB U WX TNPUMEHEHHE [l OpraHu3allud B3aUMOJACHCTBUS MEXKIY
HOJNPOTrpaMMaMUu;

“Oneparopsl accembiiepa” — pasaen 6. PaccMarpuBaroTCsi OCHOBHBIE THITBI
orneparopoB 00OpabOTKH JaHHBIX (apudmeTHuecKkue, JOTuYecKue, mnepeaadu
JAHHBIX W T.1.), OCHOBHBIE THUIIBI ONEPATOPOB TNEpPeAadyd yIpaBJICHUS
(omepaTophl YCIOBHBIX M O€3YCIOBHBIX TMEPEXOJI0B, IUKIOB, MPOIEAYD),
azpecanus U ONpeAeeHUuE JaHHBIX, a TAKKE MaKpOOIEepaTOpbL;

“Oranbl pa3paboTKu U TpeoOpa3zoBaHUs NpPOrpaMMmbl” — pazaensl 7 u 8.
PaccmarpuBaroTcsi  atambl  pa3pabOTKU  MPOrpaMMbl:  MPOEKTUPOBAHUE,
KOJUPOBAHKME W OTIaJKa. A TakXe 3Tambl MpeoOpa3oBaHUsI MPOTPAMMBI —
TpaHCHSIMS, CBs3bIBaHWEe U 3arpy3ka. Oco0oe BHHUMAaHHE YACIACTCS
MOAYJIbHOW OpPraHU3aLMU IPOTPaAMMBbI;

“Cucremnble mporpammbr” — pasfensl 9 u 10. PaccmarpuBaercsa (daitnoBas
opraHuzanusi UWHG(OpMAIMM BO BHENIHEH TMaMsITH, MpeaoCTaBisgeMast
omeparmoHHoit  cuctemorr  MS-DOS.  Hzmaratorcss — kiaccugpuKkaius
CHUCTEMHBIX MTPOTPaMM U UX OCHOBHBIE OCOOCHHOCTH.



3. PEKOMEHOYEMAA JIUTEPATYPA

Hacrosimue meromuueckne ykazaHusi M KOHCIEKT Jiekuumii [1] comepxkar
MH(}OpMaALUIO, JOCTATOYHYIO JIJISl BBINOJHEHUS Ja0OPATOPHBIX W KOHTPOJBHBIX
pabor. J[lns ©Oonee mOApOOHOrO PACCMOTPEHUs H3JaraeMbIX BOIIPOCOB
PEKOMEHYETCsl OOpPaTUTHCS K JIUTEPATypPE, CIIUCOK KOTOPOU MPUBOAUTCS HIKE.

Knaura [2] pexomeHayeTcs B KadeCTBE JOMOJHUTEIBHOTO MOCOOUS MpHU
BBINIOJIHEHUH  J1abopatopHoro kKypca. Kuura [3] pexomenayerca A
MepBOHAYANILHOTO, a [4] — Al yriyOJIE€HHOTO 3HAKOMCTBA ¢ acceMOJiepoM WM B
KayecTBe CIpaBOYHOro mnocodud. s wu3ydeHus apxutekTypol 18086
pekomenayercsi kuura [5]. Cpead KHUT, BBILIEANIMX B IMOCIECIHUE TOJBbI,
pekoMeHayrTea [6,7,8], XOTS MOKHO IOJIB30BATHCA U JPYTMMHU JOCTYITHBIMH
UCTOYHUKAMHU.

1. OnunokoB B.B. Undopmatuka u accemoOnep. Kypc nekmuit. Tomck, TYCVYP,

2000, 80 c.

2. Hopron II., Coyxs JI. f3wik accembiuiepa mis IBM PC. — M., “KomneroTep”,
1992, 352 c.

3. AGenw II. f3bik accembiuiepa qis IBM PC u nporpammupoBanus. — M.,
“Bricmag mkoia”, 1992, 448 c.

4. Cxounon JI. Ilepconansueie 9BM IBM PC u XT. IlporpammMmupoBaHue Ha
s3bIKe accemouiepa. — M., “Panuo u cBsa3p”, 1991, 336 c.

5. JIr 1O., T'ubcon I'. Mukpormporieccopsl cemeiicta 8086/8088. — M., ”Panuo
u cBs13b, 1987, 512 c.

6. Maiixo I'.B. Accem6nep mist IBM PC. — M., "busnec-Uudopm™, 1997, 212 c.

7. ¥Opos B., Xopomienko C. Accembiep: yueOnsiit kype. — C.I1., “Ilutep”, 1999,
665 c.

8. 3yokoB C.B. AccembOnep mis DOS, Windows u Unix. — M., JIMK, 1999,
640 c.

4. IABOPATOPHbBIE PABOTDI
BBepneHue

JlanHbIli 71a00OpaTOpPHBIM Kypc COCTOMT M3 JBYX uactel. B mporecce
BBITIOJIHEHUS TiepBoM vactu (paGoThl 1 W 2) TPOU3BBOAMUTCS 3HAKOMCTBO C
S3BIKOM, 3aHUMAIOIIUM TIPOMEKYTOUHOE TOJIOKEHHE MEXKITY MAIIUHHBIM SI3IKOM
u accembnepoMm. Obnanasi accemOnepHoil ¢GopMOM 3amUCH KOJIOB OIepanui u
PETHCTPOB, JIaHHBIN S3BIK HE HMEET acceMOJIEpHBIX IICEBAOONEPATOPOB U
UCIIOJIb3yeT YHUCJICHHBbIE (HE CUMBOJBHBIC) ajpeca. 3HAKOMCTBO C JIaHHBIM
S3BIKOM TIPOU3BOJIUTCS C TTOMOIIBIO oThaaurka Debug u npennasHaueHo npexe



BCETO ISl HW3YYEHUS MEXaHM3Ma BBINOJHEHUS MPOIECCOPOM MAIIUHHBIX
nporpamM. Kpome Toro, cosgaercsi OCHOBa ISl MOCJEAYIOIIETO HAlMCAHUS U
OTJIaJIKU acCeMOJIEPHBIX MPOTPAMM.

Bo Bropoit wactu kypca (paGotel 3 W 4) NPOU3BOAUTCS 3HAKOMCTBO C
OCHOBaMM NPOTrpaMMHPOBaHHUsSI Ha si3bIKe accemOiepa. [lpu sToM oOBekTamu
pacCMOTpEHHUsI SIBISIOTCS HE TOJIBKO OIepaTophl acceMOiepa, HO W METObI
IIPOCKTUPOBAHKUSA M OTJIQJAKKA TporpaMMm. B oTimume OT mepBBIX Tpex padot
pabota 4 He sBisercs obOs3aTenbHON. [109TOMY pe3ynbTaThl €€ BBIIIOJIHCHUS HE
nepecbiarores B TMIO.

JNlabopaTopHas pab6oTta N 1
APUVOMETUYECKHUE ONEPALMUUN U BbIBOA CUMBOIJI0OB

eab padoThl

[lenpro HacTosimie pabOTHl SBISIETCS TEPBOHAYAIBHOE 3HAKOMCTBO C
nporpammoit Debug — BakHEHIIMM MOMOIIHUKOM pa3padOoT4YMKa MPOrpaMM Ha
a3bike AccemOsiep. C NOMOMIBIO 3TOM MPOrpaMMbl MPOU3BOJIUTCS aHAIU3 U
3aII0JIHEHUE SYEEK PErucTPOBOM M OINEPATHBHOM IIAMSTH, OCYILECTBIACTCS
IIOLIAarOBO€ BBINIOJHEHHUE MPOTrpaMMbl. [[pyras 1eib: 3HaKOMCTBO C HEKOTOPBIMU
MHCTPYKLIUSAMUA AcceMOiepa, BBIIOJHIIOUMMU apU(PMETUYECKUE ONEPALHH,
3HAKOMCTBO C HHCTPYKLUSIMH IIPOIPAMMHOIO IIPEPBIBAHUSA, a TaKXKe C
MHCTPYKUUSMHU MEPECHUIKHU TaHHbIX.

YreHue U 3aM0THEHUE PErUCTPOB

[louemy mnporpamma-oTinaauuk HasbiBaetcsi Debug? "Bugs" (mocioBHO
"HacekoMble") B TIEpEeBOJIE CO CJPHTa IMPOrPAMMHUCTOB O3HayaeT "OmMOKU B
nporpamme". Hcnons3ys Debug nns momraroBoro 3amycka HNpOTpaMMbl U
HaOMIo/asd, Kak IporpaMMa paboTaeT Ha KaXJOM dTare, Mbl MOXEM HaWTh
OIIMOKHU M UCHPABUTH UX. DTOT mpoluecc HazbiBaeTcs oriaakoil ("debugging"),
OTCIO/Ia U NMPOU30IILIO Ha3BaHKe nmporpaMmmMel Debug.

3anycmume Debug, HaGpaB ero HazBaHue nocie npuriamenus DOS
(KoTOpOE B 3TOM MPUMEPE BBIMIAIUT Kak "C>"):

C>DEBUG

Debug M0HO BbI3BaTh U ¢ TOMOIIBIO nporpaMmMbl Commander, umeronencs
Ha Bameit OBM. [lns »sToro Hamo Haith B Katajore (aitnoB aiin
DEBUG.COM, ycTaHOBUTh Ha HETO MCEBIOKYPCOP U HAXKATh KaBuIly <Enter>.

Hedbuc “  “, xoropslii Bel BUuguTe B KauecTBe OoTBeTa Ha Bamry komanmay —
ATO mpuriamenue nporpaMmmsl Debug, B To Bpems kak "C>" — 3To npuriaiieHue
DOS. 210 03Hauaet, uro Debug ket Bamelr komanel. UtoOb1 mokuHyTh Debug
u BepHyThcs B DOS, namewataiite "Q" ("Quit") okono neduca u HaxKMUTE
"Enter".II o np o 6 y i1 m e BbIiiTH U 3aTeM 00paTHO BepHYThCs B Debug:



Q
C > DEBUG

Mpbl HauHeM ucnosib3oBaHue Debug ¢ TOro, 4ro MompocuM ero mnokasarb
COJIEPKMMOE PETUCTPOB LIEHTPAIBLHOTO Ipoiieccopa (MHUKporipoiieccopa 18086) ¢
nomoIibo komauael R (ot "Register"):

R
AX=0000 BX=0000 CX=0000 DX=0000 SP=FFEE BP=0000 SI=0000 DI=0000
DS=3756 ES=3756 SS=3756 CS=3756 [P=0100 NV UP DI PL NZ NA PO
NC 3756:0100 E485 IN AL,85

Bo3Mmo3kHO, Ha CBOEM 3KpaHe Bbl YBUIUTE JAPYTHE YUCIIa BO BTOPOH U TpeThel
CTpOKaxX. OTH 4YHCJIa 3aBUCAT OT KOJMYECTBAa MaMsATH. A ceddyac oOpaTtum
BHMMaHue Ha nepBble yeThlpe peructpa, AX, BX, CX u DX, o 3HaueHusx
koTopbix Debug cooOmrmn, uro onu Bce paBHbl 0000. D10 peructpsl oOIiero
HaszHaueHus. Octanbhbie peructpsl SP, BP, SI, DI, DS, ES, SS, CS, IP aBustoTcs
pEruCcTpaMH CIeNUATLHOTO Ha3HaueHus. Tak Kak Kaxapid u3 13 peructpon 18086
SBJISIETCSI CIOBOM U UMEET JJMHY 16 OUT, TO €ro COAEpKUMOE MPE/ICTABICHO HA
AKpaHe B BUJIC YETHIPEX3HAYHOTO MECTHAAIATEPUIHOTO YHCIIA.

Komannma Debug "R" He TONbKO BBICBEUMBAET perucTphl. Eciu ykazath B
KOMaHJIe WMs peructpa, To Debug moiimMer, 4To MBI XOTUM B3IJISHYTH Ha
COJIEPKUMOE UMEHHO ATOTO PErHCTpa U MOXKET OBITh U3MEHUTH ero. Hampumep,
MBI MOKEM U3MEHUTH cojiepxumMoe AX:

R AX

AX=0000

:3A7

Tenepp MoxHO yOeauThCst B ToM, uTo B peructpe AX comepxkurcs 3A7h:
R

AX=03A7 BX=0000 CX=0000 DX=0000 SP=FFEE BP=0000 SI=0000 DI=0000
DS=3756 ES=3756 SS=3756 CS=3756 IP=0100 NV UP DI PL NZ NA PO NC
3756:0100 E485 IN AL,85

Tak u ecth. MTak, Mbl MOXEM MOMENIATh MIECTHAIIATEPUYHOE YHUCIO B
PErUCTp C MOMOIIbI0 KOMaHIbl R, yKka3biBasi UMsi peTUCTpa U BBOJS €r0 HOBOE
3HA4YECHUE MOCJIE ABOCTOUHS.

CJir0:xeHuUe IBYX YHCeJ

Tenepp MBI mepeijieM K HalKMCAaHUIO M BBINOJHEHHIO ¢ moMomibio Debug
IIPOTrpaMMbl HA MAIlIMHHOM s3bIKe. [IpocTeiimas Takas mporpaMma COCTOUT BCETO
Y3 OJHOM MAaIIMHHOW MHCTPYKUMH (KoMaHAbl). [JomycTum, 4To 3Ta KOMaHnaa
BBITIOJIHAET CJI0KEHUE JABYX YHCEIL, IPEABAPUTEIIHHO 3alIMCAHHBIX B PETUCTPBL.

JomyctuM, 4TO MBI XOTUM cloXuTh unucia 3A7h u 92Ah . 3anumem 3tu
Yyuciaa COOTBETCTBEHHO B peructpbl AX n BX, Bocnonp3oBaBmInCh KOMaHI0M R
Debug. Jlns cymmupoBanus conepxkumoro AX u coxepxumoro BX Oynem
MCIIOJIb30BaTh MAIIMHHYI0 UHCTPYKIHIO:
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D801

JlanHass MalIMHHAs WHCTPYKIMS UMeEeT JJIMHy aBa Oaitta. Crapmui OalT
uHCcTpyKumu — D8, a mmagmmii — 01. [Ins jy4ymiero BOCHPUSTHS YEIOBEKOM
UCIoJIb3yeTcsl acceMmOnepHas (MHEMOHUYECKas) (popma 3amucu 3TOU Ke camou
UHCTPYKLIHH:

ADD AX, BX

Jis  Toro 49ToObl JaHHAs MallMHHAs WHCTPYKIUs ObUla UCIOJIHEHA
1eHTpaabHbIM TporieccopoM (LIIT), HeoOX0AMMO BBIMIOJHUTH YETHIPE ACHCTBHS:

1) BeIOpaTh MecTo B onepatuBHOU namsatu (OI1), kyna momecTuTs (3amucarth)

MaIlIMHHYI0 UHCTPYKIIHIO;

2) BBIMOJIHUTH 3aMUCh UHCTPYKIIMU HA BEIOPAHHOE MECTO;

3) coobmuts LI 0 TOM, TIE pacmonokeHa Hallla MalTuHHAS UHCTPYKITUS;

4) zamyctuth L1 s Toro, 9T00b1 OH UCTIOTHUI HHCTPYKIIHIO.

[lepBoe U3 MEPEUYUCIEHHBIX JACUCTBUM 3aKJIIOYAETCA B TOM, YTO Mbl JTOJKHBI
BBIOpaTh M3 OrpoMHOTO umcia sueek (OaiitoB) OII Bcero gBa cocemnux Oaiita
JUTSL pa3MEIICHHs] Haliel IBYyXO0alTOBOW WHCTPYKIUH. MblI HE OyJaeM CHIBHO
"omyxnate" mo OIIl, a orpaHnuuMmcs TOi OOJACTHIO TAMATH, KOTOPYIO Ham
pekoMeHayeT ucmnosib3oBaTh Debug. JlanHas o0nacTh (CErMEHT) UMeEET IMHY
65536 Oant (64 KoOaiiT). Dra mnumHAa O0O0ycioBIeHa TeMm, dYTOo 65535 —
MaKCUMaJIbHOE YUCJIO, KOTOPOE MOKHO 3aliCaTh B IIECTHAALATUOMTOBOE CJIOBO.

I'me pacnonoxken B OIl mnpenocraBnsembiii Ham cermeHT? [l »Toro
JOCTaTOYHO MPOYMTATH cojepxkumoe peructpa CS, BOCHOIB30BABIINCH
komauaoi R Debug. Peructp CS HasbiBaeTCsi perucTpoM cerMeHTa Kojaa |
COZIEP’KUT HOMep maparpada, ¢ KOTOoporo HaumHaercs cermeHt. Ilaparpad —
obnacte OII qyuuoit 16 Gaiit. [laparpad 0 nHaunnaercs ¢ aueiiku 0, naparpad 1 —
c stueiiku 10h, maparpad 2 — 20h u T.4. st TOro, 4T00BI MOAYYUTH HOMEP MEPBOM
A4elKku nmaparpada, 10CTaTOYHO €ro HOMEP YMHOXHTH Ha 16. Ha npakTuke Takoe
YMHOXXEHHUE BBIMOJHACTCS OYE€Hb MPOCTO — K HOMepy maparpada B
IeCTHAIaTepuuHOM KoJie (oH u conepxkutcs B CS) cpasa npunuceiBaetcs 0.

N3 64 KOaiiT cermeHTa, Ha KOTOpHIN yka3biBaeT CS, Ham Ha/10 BHIOPATH BCETO
nBa Oaifta. B mpuHIIMIIE MOXKHO B34Th JIIOOOE CMEILIEHHE, MEHbIllee ueM 65535,
OTHOCUTEIBHO Havasia cermeHnTta. Ho yamie Bcero 6epyt cmemenue 100h. Sueitku
CerMEHTa C MEHBIIMMHU BHYTPHUCETMEHTHBIMHM aJ[peCaMH PE3EPBUPYIOT ISt
ciy>keOHoi nHpopmaruu, nomeniaemon tyga DOS.

[Tocne Toro, kak Mbl BBIOpAJIM MECTO ISl pa3MEIICHUs] HAIlleW MalluHHON
uHcTpyKiuu B Oll, 3a nu wt u m e ee tyna c nomonisto komanasl Debug E (ot
"ENTER"), npenna3znaueHHOMN JIsl UCCEAOBAHUS U U3MEHEHUS MTaMSITH:

_E 100
3756:0100 E4.01
_E 101
3756:0101 85.D8

B pesynbrate umcna Olh u D8h pacnonoxkensl mo aapecam 3756:0100 u

3756:0101. Yucna E4h wu 85h mpeactaBisioT coOOil cTapoe COIEPKUMOE
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ykazaHHbIX siueek OII, KoTopoe ocTaioch OT paHee BBIMNOJHABUIMXCS IPOTPaMM.
Homep nawanbHOro maparpada cermMeHTa, KOTOPBIA Bbl YBUIUTE, BO3MOXKHO,
OyIeT IpyruM, HO 3TO pa3ivuve He OyJeT BIMATh Ha HaUly MPOrpaMMy.
O6patute BHUMaHHWe, 4TOo Miamamui OaltT wuHCTpykuuu (Olh) 3amucan Hamu B
SUYEUKY C MEHBIIUM ajapecoM, a crapmuid Oait (D8h) — ¢ Gombmmm agpecom.
3aMeTuM, 4YTO [UIsS 3aliCH  HECKOJIbKHX COCEOHUX OalTOB MBI MOXKEM
UCIIOJIb30BaTh BCEro OoAHY KomaHay E, paznenss mpoOenom yke 3amvcaHHBINA
0ailT OT ClIenyIOIIEero:

_E 100

3756:0100 E4.01 85.D8

IIpexne, yueM MATH Janplie, B p 0 6 € p b m € Pe3ylbTal HaIUX

NPEABIAYIIUX JCUCTBUM C MOMOIIBIO KOMaH bl R:

R
AX=03A7 BX=092A CX=0000 DX=0000 SF=FFEE BP=0000 SI=0000
DI=0000 DS=3756 ES=3756 SS=3756 CS=3756 IP=0100 NV UP DI PL NZ NA
PO NC 3756:0100 01D8 ADD AX,BX

Tenepr Bam mOHATHO, YTO COMEPXKHUT MOCTEAHSS CTPOKa, BhiaHHas Debug.
Omna conepxut: 1) agpec B OIl MalIMHHOW MHCTPYKUMHU: 2) IECTHAALATEPUYHbBIN
KOJI TOW MHCTPYKIIMH, PUYEM MIIAIINN OalT MHCTPYKIIMHA U300pakeH CIeBa, a
CTapUIMil crpaBa (COAEPKUMOE PErHCTPOB MOKAa3bIBACTCSI HA0OOPOT — CTAPIIMA
OaifT creBa, a MIAIINIA CTIpaBa); 3) ee MHEMOHHYECKOe mpescTaBieHue. [louemy
MMEHHO Hallly MHCTPYKIUIO mokaszan Debug? OTBeT 3akioyaeTcssi B TOM, UTO
Debug BrIcBeUMBAET Ty HHCTPYKIIUIO, MIIQIIINNA OalT KOTOPOM UMEeT ajipec:

(CS):(IP) ,
rae CS - peructp cerMeHTa Koja;
IP - ykazarens uacTpykmuu (0T "Instruction Pointer");
(r) - comep)KUMoOe perucTpar.

VYkazarenbs uHCTpYKIMH [P oueHb BakHBIN chnenuadbHBIA pErucTp, 0e3
koToporo He ooOxoautrcs HU oxuH LII. OH conepXUT BHYTPUCEIMEHTHOE
CMeIlleHne Mitajamero OalTta TOW MalIMHHOW WHCTPYKLMH, KOTOpas Oyzaer
UCIIONHATBCS  cienyromer Ha [III. B mnponecce BBINMOTHEHHWS MAaIMHHOW
IIPOTPaMMBbI €€ UHCTPYKIIMM CAMH MOTYT M3MEHATh conepkumoe [P. A moka miis
TOll 1enu Mbl OyaeM wucnosb3oBath Debug. Ilocnme cBoero 3amycka Debug
Bcerga 3anucbiBaeT B I[P 100h. B mpouecce BbIMOMHEHUS HaIIe MallMHHOW
MPOTrpaMMbI 3TO 3HaueHHE OynieT MeHsAThCs. [lonp3ysick komangoit R Debug, mbr
BCErJla MOXeM 3amnucath B [P Tpebyemoe HaMm 3HaueHHE.

Tenepp peructpel 1 OIl rOTOBBI JJIsI HMCHOJHEHUS HAIIEH MAIIWHHOMN
uHCTpYKIMU. Il 0o n p 0 c u m e Debug ee BBINOMHUTD, UCTIONB3YST KOMaHy T
(or "Trace"), koTOpas BBINOJHSIET OJHY HMHCTPYKIHMIO 3a IIar, a 3aTeM
MOKa3bIBaeT cojepxkumoe peructpoB. [locnme kaxgoro 3amycka I[P Oyner
yKa3bIBaTh Ha CIEAYIOUIYI0 MHCTPYKIIMIO, B HAIlleM ciydae OyJleT yKa3blBaTh Ha
102h. Mb1 He momenianu HUKakol MHCTpykuuu B 102h, mosTtoMy B mocnenHen
CTPOKE pacIeyaTKu Mbl YBUAUM HHCTPYKLHMIO, OCTABUIYIOCA OT MPEAbIAyLIEH
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IPOrPAMMBI:
T

AX=0CD1 BX=092A CX=0000 DX=0000 SP=FFEE BP=0000 SI=0000

DI=0000 DS=3756 ES=3756 SS=3756 CS=3756 IP=0102 NV UP DI PL NZ NA

PO NC 3756:0102 AC LODSB

Bor u Bce. Peructp AX Teneps comepxut uucio CD1h, koTopoe siBnsercs
cymmort 3A7h u 92Ah. A peructp IP ykaseiBaer Ha aapec 102h, tak 4uto B
MOCJIETHEN CTPOKE pacledyaTkKd PEerucTpoB Mbl  BUAUM  HHCTPYKIIHIO,
PacIoIoKeHHYIO0 B mamsaTu 1o aapecy 102h, a ve mo axpecy 100h.

Kak ormeuanocs panee, ykaszarenb uHctpykuuu [P BMecte ¢ peructpom CS
BCErJa YKa3bIBa€T Ha CIEAYIOIIYI0 MHCTPYKIHIO, KOTOPYIO HYXKHO BBIIIOJIHUTH
nponeccopy. Ecnm Mbl onsate HamedaraeM "T", TO BBINOJIHUTCS CIIEAYHOLIAS
uHCTpyKuus. Ho He pgemaiite 3TOro ceMyac — Ball MPOLECCOP MOXKET
"3aBUCHYTH'".

Ecau MBI 3aXOTHM BBINIOJIHUTH BBEJICHHYIO MHCTPYKIHIO €II€ pa3, TO €CTh
cnoxuth 92Ah u CD1h u coxpanuth HOBBIM OTBeT B AX, TO HaA0 OOBSICHUTH
MIPOIIECCOPY, T/Ie HAUTH CIACAYIONTYI0 WHCTPYKIIMIO, M YTOOBI ATOM CIICIYIOMICH
MHCTpyKIMEN okazanack Ta ke "ADD AX,BX", pacnonoxeHHas 1o aapecy
100h. M3menuts 3nauenue peructpa [P ma 100h moxxHo, ucnons3ys komanmy R.
ITocne sToro:

R
AX=0CD1 BX=092A CX=0000 DX=0000 SP=FFEE BP=0000 SI=0000
DI=0000 DS=3756 ES=3756 SS=3756 CS=3756 IP=0100 NV UP DI PL NZ NA
PO NC 3756:0100 01D8 ADD AX,BX

IHTonpooyiume eme pas BBectd komanny "T" u yoeautech, 9To perucTp
AX conepxwurt yncio 15FBh.

CrnenoBarenbHO, MEpe] TEM, KaK UCIOJIb30BaTh KOMaHAy T, BaM HE0OX0auMO
npoBepuTh peructp I[P UM COOTBETCTBYIOUIYIO €r0 3HAYEHUID HHCTPYKIIUIO,
pacronaraeMyr0 B HWXXHEW YacTH pacredarkd (JIMCTHHTa), BbIJaBaeMoi
komauaoi R. B pesynpraTe BBl OyZeTe yBEpEHBI, YTO IMPOLIECCOP BBIMOIHUT
TpeOyeMYI0 HHCTPYKIHIO.

Boiuuranue ABYX YHCEJ

Mps1 coOupaeMcs HanucaTh UHCTPYKUUIO A Bbiuntanus BX u3 AX, tak 4to
nociie AByX BeluMTaHui B peructpe AX nosisurcs pesynbrar 3A7h. Torna msl
BEpPHEMCSI K TOM TOYKE, C KOTOPOM HAYAIA. 3 @ M U W U m € C IOMOUIBIO
koMmaHabl E mHCTpykumto Berautanus B OIl:

_E 100
3756:0100 01.29 D8.D8

Jluctunr peructpoB (He 3a0biBaiiTe ycraHoBuTh [P B 100h) momken Tenepb
noka3atb uHCTpykuuo "SUB AX,BX", KoTOopas BBIUMTAET COACPKUMOE
peructpa BX u3 peructpa AX u pazmemaet pe3yabraT B AX.

Boinonnume 3Ty UHCTPYKIUIO C TOMOIIbI0 KoMaHabl T. AX momxkeH
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conepxatb CD1. M3menure IP Tak, 4ToObl OH yKa3bIBajl Ha 3Ty UHCTPYKLHUIO, U
BBITIOJIHUTE €€ OmsATh (He 3a0bIBaiiTe CHauajga MPOBEPUTHh MHCTPYKLUUU BHU3Y
JIMCTUHTA PErucTpoB), AX Teneps J0JbKeH coaepxkats 03A7h.

Hcnonovizyiume uactpykiuto SUB, 4ToObI TOATBEPIUTH CBOU 3HAHUS O
IpeCTaBIIeHUH OTpUIATENbHBIX yucen. Berurem u3 0 (B peructpe AX) enUHUILY
(8 BX). B pesynbrare AX nomxen coaepxkarb FFFFh (-1).

CJo:xeHue 1ByX 0alTOB

Jlo »Toro apudmernyeckue JCHCTBUS COBEPIIATUCH Haa MIECTHAJ-
naTHOUTHRIMU cioBamu. Ho paccMmarpuBaeMblil MpoLECCOp MOXKET BBIMNOJIHATH
JIEUCTBYA U HAJl BOCbMUOUTHBIMH OalTaMHU.

Kaxxaplii peructp o0IIero Ha3HAYCHUS MOXKET OBITh pa3jeiicH Ha JiBa OaiTa —
cTapmuii 0alT (mepBhIe ABE NMIECTHAANATCPUYHBbIC IMUMPHI) W MIAAIIAA OalT
(cmemyromue JnBe IIeCTHaaUaTepuyHble wu@pbl). Ha3Banue kaxgoro wus
MOJTyYEHHBIX PETUCTPOB CKIIAJBIBACTCA U3 MIEPBOI OYKBBI Ha3BaHUS PETUCTpa (OT
"A" no "D"), crosmieit nepen X B cioBe, M OykBbl H it crapmiero 6aita uimu
oyksel L mst mmammero. Hanmpumep, DL u DH — peructpst qymmno# B 6aiT, a DX
- JUINHOU B CJIOBO.

[TpoBepum OaittoByto apudpmeTnky Ha HHCTpYKIuu ADD. B 6 ¢ 0 u m e nBa
6aiita 00h u C4h, naunnas c agpeca 0l00h. Bam3y mmctuHra perucTpoB BbI
yBuaute uHCTpyKiuio "ADD AH,AL", koTopas cymmupyet iBa 6aiita peructpa
AX ¥ moMecTuT pe3yJibTar B crapimii 0aint AH.

3ateM 3azpy3ume B AX yucno 0102h. Takum 06pa3zoM, Bbl TOMECTUTE
Olh B peructp AH u 02h B peructp AL. Ycranosure peructp IP B 100h,
BBITTOJTHUTE KOMaHay T, ¥ Bbl yBuauTE, 4yTo peructp AX teneps conepkut 0302.
Pesynbrat cnoxenus Olh u 02h Oyzer 03h, 1 UMEHHO 3TO 3HaUEHHE HAXOIUTCS B
AH.

YMHOKEHHEe ABYX UM el

Nuctpykuus ymHOkeHus HaspiBaetca "MUL", a MammHHBIN KOZ# s
ymHOxkeHust AX Ha BX - E3F7h. Tak kak yMHOXeHHe OBYX 16-OMTHBIX yucen
MOXET JaTh 32-pa3psaHblid OTBET, TO MHCTpYKUHMs MUL coxpaHseT pe3ynbTar B
nByx peructpax - DX u AX. Crapmue 16 6ut nomematorcst B peructpe DX, a
miaamue - B AX. Ota koMOMHaus perucTpoB 3anucbiBaercs kak DX:AX.

B 6eoume cnomompo Debug wuncrpykumio ymuoxenuss E3F7h no
aapecy 0100h u ycranosute AX=7C4Bh u BX=100h. Bl yBuanTe HMHCTPYKIHUIO
B juctuHre peructpoB kak "MUL BX", 6e3 Bcskux cchbutok Ha peructp AX.
[Ipu ymHOXkeHuM cioB Tmporeccop 18086 Bcerma yMHOXKAET PETUCTP, HUMS
KOTOPOI'O BBl YKa3bIBA€TE B MHCTPYKLMH, Ha perucTp AX, U COXpaHsAET OTBET B
nape peructpoB DX:AX.

[lepen 3amyckoM HMHCTPYKIIMM yMHOXKeHHs mepeMHoxuM 100h u 7C4Bh
BpyuHyto. Tpu mudpsr 100 uMeOT B 1IECTHAALATEPUYHON CHCTEME TaKOH ke
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addekr, kak u B AecaTuuHor. Tak uro ymHoxkeHue Ha 100h mpocto n106aBuUT 1Ba
HYJISI CITpaBa OT IIECTHAJaTepUuyHOro uyncia. TakuMm obpaszom, 100h * 7C4B =
7C4B00h. DTOT pe3ynbTaT CIWIIKOM JIJTMHEH JUIs TOTO, YTOOBI ITOMECTUTHCS B
OJIHOM CJIOBE, II0ATOMY MBI pazouBaem ero Ha jBa cioBa 007Ch u 4B0O0h.

Hcnonwzyitme Debug nis 3anycka MHCTpyKIuu. Bel yBuauTte, utro DX
coaepxut ciioBo 007Ch, a AX conepxut cioBo 4B00h.

Jenenune nByx umces

[Ipu nenenuun coxpaHsieTcs Kak pe3yJsibTar, TaKk U OCTaTOK OT JACJICHHUS.

Il o mecmume unctpykuuto F3F7h no agpecy 0100h (u 101h). Kak u
uHctpykiuss MUL, DIV ucnonssyer mapy peructpoB DX:AX, He coobmas 00
3TOM, TaK 4TO Bce, yTo Mbl Buaum — 310 "DIV  BX". 3arpy3ute B perucrtpsl
sHaueHusa: DX=007Ch u AX=4BIl2h; peructp BX mno-npexneMy moimKeH
coaepxartb 0100h.

[Toxpcuntaem pesynbtaT Bpyunyto: 7C4B12h/100h=7C4Bh c octratkom 12h.
[Tocne BwIMOTHEHUST UHCTPYKIMHU aenenus 1o aapecy 0100h mpr momyunm B AX
pesynbTat Hamiero naeieHus (7C4Bh) u 8 DX ocratok (0012h).

HNHcTpyKIUsi TPOrpaMMHOTIO NpepbIBAHUSA

Takass MalIMHHAs MHCTPYKUUS UCIIOJIB3YETCSl B IPOrpaMMe ISl TOTO, YTOObI
0o0paTUThCs 3a MOMOIIBI0 K CUCTEMHOMY MPOTPpaMMHOMY OOecTeyeHHUIo (B TOM
gucie, k DOS). Tepmun "mpepbiBanue" 03HAYAE€T, YTO BBINOJHEHHE HAIICH
IpPOrpaMMbl NPEPHIBAETCs (MPUOCTAHABIMBACTCS) HA BpeMsi, HEOOXOIUMOE IS
BBINIOJIHEHUS TpeOyeMoil CUCTEMHOM mporpammbl. MHCTpyKIHS HNpOrpaMMHOIO
npepsiBanus o6o3Havaercs kak INT (ot "Interrupt" — mpepsiBanue). MHCTpyKIHs
INT mnsa dynaxmuit DOS umeer Bug "INT 21h", B mammuanoM koae 21CDh .

BbIBOa 01HOI0 CHMBOJIA

[Tpumepom ¢yHkmu DOS, BeINOIHEHUE KOTOPOl MBI MOXKEM 3alPOCUTH C
nomotpto nHeTpykuuu INT 21h, siBnsierca BbIBOA cuMBOia Ha 3kpad. g Toro,
4yTOOBI paznuuath QyHknuu DOS, koTOphIX MHOTO, Hcnoiab3yeTcs peructp AH.
IIpu BeIBOAE cumBona B Hero nomemaercs 02h. B peructp DL 3anocutcst xon
ASCII BeiBoguMoro cumBosia. B Ttabn. 1 mpuBeneHsl orodOpakaeMble (BUIUMBIE
Ha skpane) kojbl ASCII ("American Standard Code for Information Interchange
" — AMepUKaHCKUN CTaHAApTHBIM KoI AJjisi oOMeHa umHdopMmanuei). JomycTum,
YTO Mbl XOTHUM BBIBECTU CUMBOJI A, TorAa B peructp DL Mbl JOTKHBI TOMECTUTD
gucio 41h.
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Tabrmua 1. Koabl ASCII

CumBosn 16-puuy | CumBon 16-puu | CumBosn 16-puu | CumBoa 16-puu
ASCII KOJI ASCII KOJI ASCII KOJI ASCII KO
20 8 38 P 50 H 68
! 21 9 39 Q 51 I 69
¢ 22 : 3A R 52 J 6A
# 23 ; 3B S 53 k 6B
$ 24 < 3C T 54 L 6C
% 25 = 3D U 55 M 6D
& 26 > 3E \Y 56 n 6FE
¢ 27 ? 3F \\% 57 0 6F
( 28 @ 40 X 58 D 70
) 29 A 41 Y 59 q 71
* 2A B 42 Z 5A r 72
+ 2B C 43 [ 5B S 73
, 2C D 44 \ 5C t 74
- 2D E 45 ] 5D u 75
. 2E F 46 A SE \% 76
/ 2F G 47 SF w 77
0 30 H 48 ) 60 X 78
1 31 I 49 a 61 y 79
2 32 J 4A b 62 V4 TA
3 33 K 4B c 63 { 7B
4 34 L 4C d 64 | 7C
S 35 M 4D € 65 } 7D
6 36 N 4E f 66 ~ 7E
7 37 @) 4F g 67 DEL TF

IIo0z20omoé6bme PETUCTPHI U NAMATH IS MOCIEIYIOIETO BBITOIHEHNUS
nacTpyKumu INT 21. Ing aroro B peructpsl AX m DX 3anumiem ¢ moMonipro
Debug uncna 0200h u 0041h, a mo anpecy 0100h B OII 3anumem 21CDh. ITocne
ATOTO MOXKHO MEPEUTH K BBIIIOJHEHUIO HHCTPYKIUU ITPOTPAMMHOTO ITPEPBIBAHUSA.
JlJ1st 3TOT0 HE peKOMEHyeM UcoJib30oBaTh komaHay T Debug. [leno B ToMm, 4TO B
pesynbrare BbhIMONHEHHs INT 21 HauyWHAeT BBINOJHATHCS CHUCTEMHAS
MIOANpPOrpaMMa  BBIBOJA CHMBOJIA, COCTOAIIAss W3 MHOTMX  MAalllMHHBIX
MHCTpyKIMH. [lomaroBoe BBIIOJIHEHWE OTOM MOIIPOTPAMMBI BaM  CKOPO
HackyuuT. Ho ecim BBl HE J0OBeneTe €ro A0 KOHIA, TO Ball KOMIBIOTED
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"3aBucHet". (Ilocie TOro, Kak Bbl MPOTPACCUPYETE HECKOJIBKO IIAroB, MOKHO
BbITH 13 Debug ¢ momomibio koMaHbsl Q, KOTOpas JUKBUAUPYET OECIOPSIIOK. )
[Ipu BBIMOTHEHUU TPACCUPOBKUA OOpaTUTE BHUMAHUE HA TO, YTO HM3MEHUIOCH
MEPBOE YHUCIIO, SIBJSIONIEECS COCTABIISIIOUIEH ajipeca. ITO 00yCIOBIEHO TEM, YTO
€AVMHCTBEHHAs MAallMHHAs MHCTPYKUHMS Hallell MporpamMMbl W MOJNporpamma
DOS naxonsrcs B pa3Hbix cermenTax OIl.

B stom cnydae HamHOro ynoOHee wucmoib3oBath komanay Debug G (ot
"GO"), mocie KOTOPOM MUILIETCS aJPEC,Ha KOTOPOM MbI XOTUM OCTaHOBHUTHCS :

-G 102

A
AX=0241 BX=0000 CX=0000 DX=0041 SP=FFEE BP=0000 SI=0000 DI=0000
DS=3970 ES=3970 SS=3970 CS=3970 IP=0102 NV UP DI PL NZ NA PO NC
3970:0102 BBES MOV SP,BP

DOS mnanedatan OykBy A ¥ BO3BpaTWJ 3aTeM YIpaBICHUE B HaIly
nporpammy. (MHCTpYyKIHA, pasmemennas no aapecy 102h, ocramack ot apyrou
MPOTPaMMBbl, MO3TOMY MOCJHEAHSS CTPOKA BALIEro JIMCTHUHTA MOKET BBITIISAIETh

MO-APYroMy. )

NucTpykius 3aBeplieHUs] MPOTrPaMMbl

Mammunanas uactpykiust INT  20h coobmraet DOS 0 Tom, 4TO MBI XOTUM
BBIITH M3 Hallei IporpaMMBbl, 1 4TOOBI yrpaBieHHe onaTh BepHysnock B DOS. B
HaIlleM cllydae 3Ta WHCTPYKLIMS BEpHET ympaBieHue k Debug, Tak Kak MbI
BBITNIOJIHSEM HAIlly IporpaMMmy He HenocpenctBeHHo u3 DOS, a u3 Debug.

B 6 e 0ume wuncrpykuuto 20CDh, naunnas c azgpeca 100h, a 3arem
npojenaite cienyroimiee (He 3a0yapTe mpoBeputTh MHCTpykuuio "INT 20h" ¢
MOMOIIBI0 KOMaH IbI R):

G102
Program terminated normally
R
AX=0000 BX=0000 CX=0000 DX=0000 SP=FFEE BP=0000 SI=0000 DI=0000
DS=3970 ES=3970 SS=3970 CS=3970 IP=0100 NV UP DI PL NZ NA PO NC
3970:0100 CD20 INT 20
G
Program terminated normally
R

PesynbraT komanasl G aHajmoruueH pe3ynbTaTy kKoManabel G 102. JlroGas u3
ATUX KOMaH/]l BBIMOJHSAET BCIO MporpamMmy (ceidyac OHa COCTOUT BCEro U3 OJHOU
uHcTpykiuu — INT 20h) u 3arem Bo3Bpamiaercs k Hauvany. Korga mbl Havanu
BeimotHeHUe, [P O6pu1 ycranornen B 100h, T.x. mMbI 3aHOBO 3amyctmiin Debug.
[Tocne BemonHenus G IP omsate comepxut 100h.

Mpb1 MmoxkeMm noMecTuTh MHCTpYKIHI0 INT 20h B koHery mt000i mporpaMMbl
JUIsL TOTO, 4TOOBI KpacuBo rnepeaars ynpasienue DOS (unu Debug). [ns navana
nomecTuM ee mociie uHCTpykiuu INT 21h u momyuum mporpamMmy U3 ABYX
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WHCTPYKIIUI, BBIOJHSAIONIYIO BBIBOJ CMMBOJA Ha 3KpaH. JJig 3TOro HauMHas ¢
anpeca 100h 6 6 e 0 u m e onny 3a npyroit Ae nHCTpyKIKUK — 21CDh 1 20CDh.
Korna y Hac Obu1a TOJIBKO OJIHA MHCTPYKIIUS, TO Mbl MOTJIH "TIPOJIUCTATH" 3TY
MHCTPYKIIMIO KOMaHAoW R, HO Temeph y Hac aBe MHCTPYKUMH. YTOOBI yBUIIETH
ux, BocnosibzyemMcs komanoi U (ot "Unassemble" — pazacceMOnupoBaHue):
U 100
3970:0100 CD21 INT 21
3970:0102 CD20 INT 20
Hanee unyT emie 12 cTpok TUCTUHTA, COJEPKAIINE UHCTPYKIIMH, OCTABIINECS
B IAMATU OT MPEBIIYIINX IPOTPamMM.
I omecmume Bpeructp AH 3nauenue 02h, a B peructp DL kox
m000r0 cuMBOIIa, HanpuMmep ko cumBosa F — 46h. 3arem BBeaute komanny G,
9TOOBI YBHUJIETh CHMBOJI Ha dKpaHe:

G
F
Program terminated normally
JIo 3TOro Mbl BBOJAWJIM MHCTPYKIMH MPOTrpamMMbl B BHJE YHCEJ, HampuMep
21CDh. Ho st0o ciumkom Tskenas pabota W HU30aBUTHCA OT HEE MOMOTAET
komansia Debug A (ot "Assemble" — acceMOnupoBanue). ITa KOMaH1a IOMOTAeT
BBOJMTH MHEMOHHMYECKHE (YEIOBEKOUMTAaeMble) WHCTpyKUuU. [Ipumenum
KOMaHJly A JIJi1 BBOJIa HAIIEW MTPOrPaMMBbI:
A 100
3970:0100 INT 21
3970:0102 INT 20
3970:0104
Komanga A coobmaer Debug o ToMm, 4TO MBI XOTHM BBECTH WHCTPYKIHUU B
MHEMOHnYeckod ¢(opme, a uyucino 100 B koMaHOe O3HAa4yaeT, 4YTO BBOJ
MHCTPYKUUH HaunHaeTcs ¢ sueiiku 100h.

l'[epecm.mca JAHHBIX MEKY pErucrpamu

Jlo cux mop Mbl 3amuchiBad TpeOyeMble YHciia B PETUCTPHI C MOMOIIBIO
koMaHgbl R Debug. Ho 00bIMHO 3TO J1eaeT MHCTPYKIMS CaMOi IpOrpamMmbl —
MOV. Orta e MHCTPYKIMS BBITOIHAET NEPECHUIKY YHCEN MEXKIY PETUCTPAMMU.

IHHomecmume 1234h B AX (12h B peructp AH u 34h B AL) u ABCDh B
DX (ABh B DH u CDh B DL). C nmomornisto KoMaHibl A BBEIUTE UHCTPYKIIUIO
MOV AH,DL. Ota uncTpykuus nepecsuiaet (konupyer) uucio u3 DL B AH,
AL npu 3TOM HE HCHonb3yeTrcsa. Ecimyu Bbl MPOTpacCHpyeTe 3Ty CTPOKY, TO
yBuaute, uto AX=CD34h u DX=ABCDh. U3menuncsa Tonsko AH. Teneps oH
COIEPKUT Komnuto yncna u3 DL.

HNuctpykimsas MOV nepechuraer 4ucio u3 BTOPOro PETUCTpa B MEPBBIM, U 110
sToi mpuunHe Mbl tumeM AH nepen DL. MammHHBIN KO JAHHOM MHCTPYKLIHH
D488h. CymectBytot apyrue Gopmsl 31oi xe uHCTpyKiiuu MOV. OHu umerort
OpyrM€  MalIMHHBIE KOAbl W BBINOJHAIOT JPYTHE ONEpPAlHUH IEPECHUIKH.
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Hamnpumep, cnenyromas uactpykius (C389) BeINOTHSAET NMEPECHUIKY HE OATOB,
a cJIoB MexAy naBymsa peructpamu AX u BX:
3970:0100 89C3 MOV BX, AX

Cnenyromas ¢opma wunctpykuumun MOV 3anucbiBaeT 3HAYE€HHUE YHCIIA B

PEruCTp, HE UCHOJB3YS APYTrOM PErucTp-UCTOUHHUK:
3970:0100 B402 MOV AH, 02

Orta uHCcTpykius 3arpyxaetr uucio 02h B peructp AH. Crapmmit Oait
uHCTpyKIuu, 02h gBiseTcss 4McIOM, KOTOPOE MBI XOTUM 3arpy3uTh.
3anuwmwume >ty unctpykuuto B OIl u BoimonHuTe ee. 3ateM 3arpy3uTe B
AH npyroe uucno: ¢ nmomompbio komanael "E 101" u3Menute crapiuii Oair,
9TOOBI OH OBLT paBeH, Hanpumep, Clh .

CnoxxuM BCce 4acTH BMECTE W TMOCTPOMM JJUHHYIO Tporpammy. OHa Oyner
nevaratb 3BE3J0YKY ¥, BBIMOJHSS BCE OINEpalid cama, He Tpedys OT Hac
yctaHoBku peructpoB (AH u DL). Ilporpamma ucrnonb3yetr uHcTpykimu MOV
st Toro, 4ytoObl yctaHoBuTh peructpel AH u DL mnepen BeimomHeHueM
uHcTpykiuu INT 21h, Bemonusronieit BpizoB Gpynkiuun DOS:

15AC:0100 B402 MOV AH, 02
15AC:0102 B22A MOV DL, 2A
15AC:0104CD21 INT 21
15AC:0106CD20 INT 20

B¢ eoume nporpammy u nposepbTe ee komanao U 100. Yoeaureck, uTo
IP ykaspiBaet Ha stueiiky 100h. 3amyctute nporpammy xomannoit G. B utore Ha
dKpaHe JOJKEH TOSIBUTHCS CUMBOJ *.

Teneps y Hac ecTh 3aKOHYEHHAs MpOrpaMma. 3alHIlIeM €€ Ha JUCK B BUJC
.com-daitna s Toro, 4ToObl MBI MOTJIM 3amycKaTh ee mpsimo u3 DOS, mpocto
HaOpaB ee mMs. Tak Kak y ImpOrpaMMbl MMOKa HET WUMEHU, TO MBI JOJIKHBI €ro
MIPUCBOUTb.

Komanna Debug N (ot "Name") npucBauBaet (aitiry umsi iepe1 3amuchbio Ha
mick. Haneuamaiime:

N Writestr.com

OTa KoMaHJa He 3anuiieT ¢aiisl Ha JUCK — OHA TOJIbKO HA30BET €0
Writestr.com .

Janee Mbl JOJDKHBI cooOnmTh Debug o Tom, ckoibKO OallT 3aHUMAaeT
nporpamma, JJisi Toro, 4ToObl OH 3HaN pa3Mep (aiina. Eciu Bl mocMOTpuTe Ha
pazacceMOIMPOBAaHHBIN JUCTUHT TPOTPaMMbl, TO YyBUIWUTE, 4YTO KaxKjas
MHCTPYKIMSI B HEM 3aHMMAET JiBa OaiiTa (B 00IIEeM Cilyyae 3TO HE BBIIIOJIHSIETCS).
VY Hac 4deTwipe MHCTPYKIUH, CIEJOBATEIBbHO MpOrpaMma HMMEET JJIMHY BOCEMb
OaiT.

[lonyuenHoe wyuciao OalT Hamo Kyda-To 3amucatb. [lns storo Debug
ucnoas3yer mnapy peructpoB BX:CX, u mostomy, momectuB 8h B CX, MbI
coobmumM Debug o Tom, yTOo mporpamMma MMeeT JJIMHY B BoceMmb Oait. BX
JIOJKEH OBITh MPEBAPUTEIILHO YCTAHOBJIEH B HOJIb.

[Tocne Toro, Kak Mbl YCTAaHOBWJIM HUMS W JUIUHY TMPOTPAMMbI, Mbl MOXEM
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3amucaTh €€ Ha IUCK ¢ ToMOoIIbIo komaHael Debug W (ot "Write"):
W
Writing 0008 bytes

Tenepr Ha nucke ectb nporpamma Writestr.com, a Mbl ¢ nomoibio Q
nokuHeMm Debug u mocmorpum Ha Hee. M cn o1 b3y it m e xomanny DOS Dir
, UTOOBI YBHJIETh CIIPAaBOYHYIO HH(POpMaIuio o (aiie:

C>DIR Writestr.com

Volume in drive C has no label
Directory of C:\

WRITESTR.COM 8 6-30-93 10:05a
1 File (S) 18432 bytes free

Jluctunr aupexkTopuun coodmaet, yto Writestr.com nHaxoautcs Ha qucke C u
ero JUIMHA COCTaBJIsieT BoceMb OaiiT. UTOOBI 3arpy3uTh mporpammy, Habepute
writestr B oTBeT Ha npurnamenue DOS u naxmute "Enter". Bol yBuguTe *.

Ecau MBI X0THM 3ammycTuTh CBOIO .com-miporpammy He u3 DOS, a uz DEBUG,
to 3anyck DEBUG cnenyeTr BBINOTHUTH BMECTE C TpeOyeMbIM 3arpy304HBIM
moxyisiem. [Ipumep takoro 3anycka: DEBUG WRITESTR.COM. Ilocne sToro ¢
JAHHOM MPOrpaMMOil MOXXHO paboTaTh TakK, Kak OyATO MBI CO3[alH €€ TOJBKO
yto ¢ nomombio DEBUG, a He cuuranmu c¢ jgucka. s coxpaHeHuUs
CKOPPEKTUPOBAHHON MTPOTPAMMBI Ha TUCKE CIEAYET BBITIOJIHUTD TE€ KE ONepaInu,
YTO M JIJII HOBOTO (haiiia.

BbIB0 HA 3KpaH CTPOKH CHMBOJIOB

Oynkius Homep 02h mns mpepsiBanust INT 21h meuataer onuH cuMBOJI Ha
skpane. Jpyras Qynkuus, Homep 09h, mewaraer menyro CTPOKYy M IpeKpaiiaet
[evYaTarh, KOrja HaxoauT cumMBoa "$".

[Tomectum cTpoKy B mamsTh, HauuHas ¢ stuediku 200h, yToOBI CTpoka He
rnepenyTranach ¢ KOJIOM CaMOW IporpaMMmel. B ¢ e 0 u m e cienyrouye 4ucia,
ucnons3ys komanay E 200:

48 65 6C 6C 48 65 6C 6C 6F 2C 20 44
6F 2C 20 44 4F 53 20 68 65 72 65 2E
4F 53 20 68 24

65 72 65 2E

24

IMocnennee uncio 24h asasgercs ASCII—xomoM misd 3Haka $, 1 OHO cooOIaeT
DOS, 4t0 3TO KOHEI CTPOKK CUMBOJIOB. Ternepb MOCMOTPUM, YTO COOOIIAET ITa
CTpPOKa, 3aIlyCTHUB CIEAYIOUIYIO MPOrpaMMY:

I5AC:0100 B409 MOV AH, 09
I5AC:0102 BA0002 MOV DX, 0200
I5AC:0105 CD21 INT 21
I15AC:0107 CD20 INT 20

200h — agpec cTpoku, KOTOpY0 Mbl BBenH, a 3arpy3ka 200h B peructp DX
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coobmraer DOS o towm, rie ee uckatb. II p 0 6 e p b m e nporpamMmy KOMaHAOU
U u 3arem 3amycturte ee komanaou G:

G

Hello, DOS here.

Program terminated normally

Komanga Debug D (ot "Dump") namnupyeT (BBIBOJUT COJIEPKUMOE) IMaMSTH
Ha DJKpaH. OJTO IMOXO0XKE€ Ha JEHCTBUS, coBepumiaeMble kKomaHnoil U mpu
pacneyatke uHCTpykiuil. Ilomoono U momectute mocne D aapec, 9TOOBI
coobmmTh Debug, oTKy1a HAUMHATH JTaMII.

Hao6epume xomanny "D 200". OHa BBIBOAUT COAEPKUMOE y4yacTKa
MaMsITH, B KOTOPOM XPaHUTCS TOJIBKO UYTO BBEJEHHAs CTPOKA:

~D 200
I15AC:0200 48 65 6C 6C 6F 2C 20 44-4F 53 20 68 65 72 65 2E Hello, DOS
here.
15AC:0210 24 5D C3 55 83 EC 30 8B-EC C7 06 10 00 00 00 E8 $J.U..0.........

ITocne kaxaoro unciia, o6o3Havaromero ajapec (kak 15AC:0200 B mpumepe),
MbI BUIUM 16 map mecTHaAlaTepUYHbIX YKCENl, BCJE 3a KOTOPHIMHU 3aIllHCaHbI
16 ASCIl-cumBonoB mist »tux map (6aititoB). Hanmpumep, B mepBoil CTpoke
3aIMCaHbl CAMBOJIBI, KOTOpBIC B BBEJIM. CHMBOJ $ SIBIISICTCS IIEPBBIM CUMBOJIOM
B CIEAYIOIIeH CTpOKe, OCTaJdbHAas 4YacTh CTPOKH TPEJCTABISET COOOMU
OecropsI0uHbII HAOOP CHMBOJIOB.

Touka "." B okHe ASCII o3HayaeT, 4TO 3TO MOXKET OBITh KaK TOYKa, TaK U
CHeIMaIbHBI CUMBOJ, Harpumep, rpedeckas O0yksa " pi ". Komanma Debug D
BBIJIAET TOJILKO 96 u3 256 cumBoi0B cuMBoJbHOrO Habopa IBM PC, moatomy
TOYKA WCIOJB3YeTCs i o0o3HaueHUs ocTaiabHbiX 160 cuMBosoB. Yacth
CHEUUAIIBHBIX CHUMBOJIOB MPEACTAaBIsAECT COOOM MPOMUCHBIE U CTPOYHBIE OYKBBI
pycckoro andasuta. COOTBETCTBYIOIINE MIECTHAAIATCPUIHBIC KOJBI TPUBEICHBI
B TaOI. 2.

Tenepp 3amuiieM OporpamMmy, BBIBOJAIIYIO CTPOKY Ha HKpaH, Ha JHCK.
[Iporpamma HauumnHaeTcsi co cTpoku 100h, U W3 BBINOJHEHHOrO JamIiia MaMsATH
MOJKHO BHUJICTh, YTO CHMBOJI, CICAYIOMUN 32 3HAKOM $, 3aKaHYMBAIOIIMM HAITy
CTPOKY, pacnoyioxeH o ajapecy 211h. Coxp a n u m e pazsocts 211h-100h B
peructpe CX, onsite ycranoBuB BX B Honb. Mcnonw3yiite koManay N, 4TOOBI
JaTh uMA Tporpamme (J100aBbT€ paclIMpeHHE .com, 4YTOOBI 3amycKaTh
nporpammy mpsiMmo u3z DOS), u 3ateM komanaod W 3anuiure nporpammy H
JTAaHHBIE B TUCKOBBIN (haill.
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Ta6muma 2. Koabl 6ykB pycckoro ajndaBura

CumBon Kon(16) | CumBon Koa(16) | CumBon Koa(16) | Cumson Kon(16)
A 80 P 90 a A0 p EO
b 81 C 91 0 Al C El
B 82 T 92 B A2 T E2
r 83 4 93 r A3 y E3
I 84 ) 94 hi§ A4 ¢ E4
E 85 X 95 e AS X E5
XK 86 L1 96 xK A6 i E6
3 87 S| 97 3 A7 q E7
141 88 LI 98 u A8 11 ES8
u 89 111 99 i A9 11 E9
K 8A b 9A K AA b EA
J 8B bl 9B bl AB BI EB
M 8C b 9C M AC b EC
H 8D C) 9D H AD 9 ED
O 8E 1O 9E 0 AE 10 EE
IT 8F A OF i AF S EF
3aganue

Paszpaéomait me cnomonbio Debug nporpammy, BBITTOJTHSIONIYIO
BBIBOJ Ha OJKpaH TEKCTOBOI'O COOOIIEHUS M IOCJIEAYIOIIEe BBIYMCICHUE
BBIPAKECHHUSL:

Y=[(X1+X2)X3-X4]/X5 ,
rae X1 - X5 - jaecATHYHBIE LEbIE YKCIIA, B3STHIE B COOTBETCTBUM C HOMEPOM
BaIlIEr0 BapUaHTa U3 TaOIULBI 3.

CTpyKTypa BBIXOJJHOTO COOOIIEHHS MPOrPAMMBI:

“IIporpamma BeIuMcIIeHUS! BbIpakeHus Y=[(X1+X2)X3-X4]/X5 , roe X1=...,
X2=..., X3=.., X4=.., X5=.."

BmecTo Touek JOJIKHBI BBIBOAUTHCS 3aJaHHbIC YKclia (B LIECTHAAUATEPUYHON
CHUCTEME).

Pe3ynbrar BhlUMCIEHUS BBIPAXKEHUS MIpOorpaMMa MoMeiaer B peructpsl AX u
DX. IloaToMy A3TOT pe3yiabTaT MOXKHO HaOJIOAATh TOJBKO NIPU 3aIycKe
nporpammbel 13 DEBUG (mpu Bo3Bpare B DOS copepkumMoe perucTpoB
TepsieTcs).
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TaOmuna 3

K X1 | X2 | X3 | X4 |X5 K | X1 | X2 | X3 | X4 | X§
I 1235 314 |11 2320 | 13 11 417 125 |14 3181 | 11
2 |513 |248 |17 4453 | 12 12 317 373 |13 1920 | 12
3 1197 372 |12 3838 | 17 13 550 241 |11 2720 | 15
4 (254 |418 |14 4118 | 21 14 632 | 193 |12 3593 | 21
5 1349 517 |11 5314 | 19 15 249 (431 |17 4111 |13
6 267 |149 |15 2773 | 14 16 391 (463 |14 5320 |22
7 1435 |317 |13 3815 | 15 17 561 |323 |13 6213 |23
8 |561 273 |16 2584 | 20 18 244 | 395 |15 4713 | 14
9 321 [491 |12 4511 | 13 19 139 456 |19 5334 | 17
10 634 |124 |19 8416 | 24 20 286 293 |16 4811 | 21

Pesynbrar BbIMONMHEHHs paboThl  odopmisieTcss B Buiae .com-(aiina,
MOMEIIAEMOro /ISl NepechbUIKU B KaTanor LABI.

IIpumeuanue 1. 3arpy3ka B perucTpsl 3aJaHHBIX 4ucel (MpeoOpa3oBaHHBIX
BPYYHYIO B IIECTHAALATEPUYHYI0 CHCTEMY) JOJDKHA MPOU3BOAUTHCA TOJBKO C
MOMOILBIO HHCTPYKIMA MOV.

IIpumeuanue 2. PekoMmMeHIyeTCs BBINOJHHUTH MPOBEPKY pe3yJsibTaTa
BBIIIOJIHEHHSI TIPOrPaMMBbl IyTEM CPaBHEHUS €0 C pe3yJIbTaTOM PYYHOrO CYETa.
Tak kKak Ipy PyYHOM CYETE HCIIOJIb3YETCS NECATUYHAS CHUCTEMA CUMCIICHHUS, TO
nepes; CpaBHEHUEM PE3yIbTAaTOB MX HEOOXOJMMO 3amucaTh B OJHOM U TOM ke
CUCTEME.

Na6opaTopHasa padota N 2
BBOA-BbIBOA YNCEIJ

Hean padoTsl

B mpouecce BbInmonHEHUs pabOThl pelIAeTCs MPAKTHYECKH BakKHAs 3ajada
BBIBOJIa YMCEJ HAa DKPaH M MX BBOJA C KJIaBUaTypsl. /laHHas 3amaya pemraercs B
CHEAYIOUIEN ITOCIEAOBATENBHOCTU. BO-MEpBBIX, paccMaTpuBaceTCA BBIBOJ HA
JKpaH JIBOMYHOI'O YHWCJA B BHUJAE MOCIEIOBATEIBHOCTH €IMHUL U HyJeh. Bo-
BTOPBIX, PEIIAECTCS 3ajladya BBIBOJA HA DKpaH IIECTHAAUATEPUYHBIX 4ucel. B-
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TPETHUX, PACCMATPUBAETCS BBOJI LIECTHAIIATEPUYHBIX YHCEII C KIIABUATYPHI.
B xome paboThl MpOM3BOAUTCS 3HAKOMCTBO C OYEHb Ba)KHBIMU MOHSTHSIMHU
¢aroB coctosiHUs, CTEKA U Mpoueaypbl. M3yuyaroTcss HHCTPYKIIUMU AJid pabOThI ©
ATUMU OOBEKTAMU, & TAKKE MHCTPYKIIUU CIIBUTA, [IUKJIA, YCIOBHBIX MEPEXOJI0B U
HEKOTOPBIE IPYTHE.
OnHoit U3 1iesneit paboThl SBJISETCS pa3BUTHE HABBIKOB aJITOPUTMH3AIUHN 33129
Y OTJIAJIKU TIPOTPaAMM.

dJjar nepeHoca

Ecmu Bemomaute cnokerane uucen 1 um FFFFh, To momyanmm 10000h. OT0
YUCJIO HE MOKET OBbITh 3alKMCAHO B HIECTHAALATHOUTHOE CIIOBO, T.K. B HEM
MOMEIIAIOTCA TOJBKO YEThIpEe IIeCTHaAUaTepuuHsle 1udpsl. EnuHuma B
pe3ynbTaTe Ha3bpIBaeTCs nepenojHeHueM. OHa 3amuchbiBa€TCS B CIELHAIBHYIO
sueliky, HazpiBaemyro ¢iarom nepenoca CF (ot "Carry Flag"). ®nar comepxur
YKCJIO, COCTOAILEE U3 OJHOTO OUTA, T.€. COACPKUT WM €AUHUIYY WA HOJb. Ecnu
(ar colepKUT €IUHUILy, TO TOBOPAT, YTO OH "yCTaHOBJIEH", a €CJIU HOJIb —
"cOporeH".

B ot noannume 3arpy3ky uucen 1 u FFFFh B peructpst BX u AX u
3anumnTe B naMmiaTh uHCTpyKiuo ADD AX,BX. Ilocne storo mporpaccupyure
nHCTpyKIMio ADD. B KoHIE BTOpOM CTPOKH pacleyaTKd, ITOJIYYEHHOU C
nomoIisio koManbel R Debug, Bel yBuguTe Bocemb nap Oyks. [locnennsis mapa
BeInIAUT kak CY (ot "Carry Ye" - mepeHoc ecTh), T.e. (pyar mepeHoca
YCTaHOBJIEH.

Yecmamnoeume IPB 100h u npudbaBeTe egununy Kk Hymo B AX,
MOBTOPUB  TPAaCCUPOBKY  HMHCTPYKIMU  ciloxkenus.  duar  mepeHoca
MEepPEyCTaHABIMBACTCS B KaXKJIOM ONepaldy CIOXKEHMs, M TaK KaK Ha ATOT pa3
nepenoiaHeHus He Oyaet, To ¢uiar Oymer cOpomieH. C moMoup0 KoMmaHasl R
npoBepbTe, UTo B KauecTBe coctosinus ¢uara CF nuctunr coaepxut NC ("ot
No Carry" — HEeT nepeHoca).

ukanyeckuii cABUT

JlomycTrM, 4TO HaM HAJ0 BHINIOJHUTH BBIBOJ HA 3KPaH JBOMYHOIO YHCIA. 3a
IIar Mbl le4aTaeM TOJIbKO OJMH CHMBOJI, U HAM HAJ0 MPOU3BECTHU BHIOOPKY BCEX
OWTOB JIBOMYHOTO YKCIIa, OJIHOTO 3a JAPYTHM, clieBa HampaBo. Hampumep, myctb
tpedyemoe uuciio ectb 10000000b. Ecam MbI ciBHHEM Bech 3TOT OAMT BJIEBO Ha
OJIHY TO3MIINIO, IIOMEIAasi €IMHUILY BO (hJlar rmepeHoca u J100aBiisisi HOJIb CIIpaBa,
M 3aTe€M MOBTOPHUM 3TOT MPOLIECC IS KaXKIou mocieayromeid nudpsl, Bo duare
nepeHoca OyIyT MO OdYepeau colepkaTbCsi Bce LU(PHI HAIIETO JBOUYHOTO
qyucia.

Hucrpykmuss RCL (ot "Rotate Carry Left" — nukinnueckuii ciBur BiIe€BO ¢
MEePEeHOCOM) CABUTAET KpailHu JIeBbIi OUT BO (hiar nmepeHoca (B mpumepe 310 1),
B TO BpeMs Kak OUT, HAXOJUBIIUNCA JI0 3TOTO BO (hjiare mepeHoca, CABUTACTCS B
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KpaiiHe mpaByro no3uluio (T.e. B HyseBoil Out). B mpoiecce casura Bce
OCTalibHble OUTHI CABUTAIOTCSA BieBO. [locime ompeneneHHOro KoJUYecTBa
UKIWYecKux caBuroB (17 st cnoBa, 9 ang Gaiita) OMTH BO3BpAIAlOTCS HA MX
HayaJbHbIE IO3ULINH, U BBl MIOJY4YAETE UCXOTHOE YUCIIO.

B ot nonnume c nomompio Debug pasmemenue no ampecy 100h
uHcrpykunu RCL BL,1 |, koTopast nuknudecku casuraer 60aint B BL BieBo Ha
OoIMH OuT, ucnoiib3ys (uar neperoca. [lomecture B peructp BX uncno B7h u
IPOTPacCCUPYUTE ATy HHCTPYKIIMIO HECKOJIbKO pa3. Ybemurechb, uTo mocie 9
1ukiIoB peructp BX conepkut onsare B7h.

Kak nanedarats nBomuHoe 3HaueHue ¢iara nepeHoca? M3 tabmuipl KoJI0B
ASCII Buano, uro cumBoia “0” ectb 30h, a cumBon "1" ectb 31h.. Taxkum
oOpazomMm, crnoxenue (uara mepenoca u 30h maer cumBon "0", xorma duar
cOpoleH W cuMBON “1”, Korga OH yCTaHOBJCH. [l BBIMOJHEHHS TaKOTO
cioxeHus: ynooHo ucnonas3oBath MHCTpykiuioo ADC (ot “Add with Carry” -
CJIOKEHHUE C TIEPEHOCOM). DTa MHCTPYKIIUS CKJIAJIbIBAECT TPU YMCIA: JIBA YHUCIIA,
kak ¥ uHCTpyKus ADD, TIJIFOC oaun Out u3 ¢uiara nepeHoca.

ITomecmume Bunamars nocie uHecrpykuun RCL BL,1 uHCTpyKIUIO
ADC DL,30, xotopas BeIoIHHAT ciiokeHue coaepxumoro DL (0), 30h u dnara
nepeHoca, nomectuB pe3yiabrar B DL. 3anucaB nanee MHCTPYKLUH,
o0ecreunBaIINe BHIBOJ CHMBOJIa HA DJKpaH U 3aBEPIICHHE MPOrPAMMBI,
MOJIYYMM TPOTpaMMYy, BHITIOJTHSIONIYIO IeYaTh cTapiiero oura peructpa BL:

MOV DL, 00

RCL BL, 1
ADC DL, 30
MOV AH, 02
INT 21

INT 20

B vt nonnume >y porpamMmmy s 000MX 3HAYCHUI cTapmiero 6uta BL.
Jlns 3amuicu B BX ucnons3yiite komanay R Debug.

Opraﬂnsaunﬂ IHIUKJIOB

Ecau Mbl xoTnMm pacnewataTh Bce OuThl BL, TO MBI JOJKHBI MOBTOPHUTH
orepaluu UKJINYECKOTo c/BUra u pacreuyatku ¢ara nepeHoca CF Bocemb pa3
(uucno 6utoB B BL). HeogHokpaTHOE MOBTOpEHME OJHUX M TEX K€ Onepauui
HA3bIBACTCS LIUKIIOM.

CoOTBETCTBYIOIIMI aNroOpuTM TMpuBeaeH Ha puc. 1. Ha nepBom »srtame
nepemenHol CX mpucBanBaercsi 3HaueHrue 8. MIMEHHO CTOJIBKO pa3 Mbl XOTHUM
MMOBTOPUTH BBIMIOJIHEHUE 3TANoB, 00pa3ytomux “reno 1ukiaa’. Ilepemennas CX
Ha3bIBa€TCS “‘CUETYMKOM TMOBTOpeHuit”. Teno wnukiIa o0pa3yroT 3Tarbl
“ITonyuenne kona ASCII ns 6uta” u “BreiBog cumBonia”. [locne Toro, kak Teno
LHKJa BbINOJHEHO, 3HaueHne CX ymenbmiaerca Ha 1. Ha cnemyromem stare
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anroputma 3HadeHue CX cpaBuuBaetcsi ¢ (. Ecnu 3TO 3HaueHne HEHyJEBOE, TO
JieaeTcsl BO3BpaT JUisl MOBTOPEHMS Tena IUKkia. MHadye — BBIMONHIETCS 3Tall
aIropuTMa, PacroioXKEHHBIM mocne nukia. Ha puc. 1 ato stan “3aBepiieHue
ajnroputrma’.

Jist  opraHuzalMM  IUKIOB HCHOJB3YIOTCS  CIIELMAJIbHbIE MAalIUHHBIE
uHCTpYKIMu. OnHol u3 Hux siBngercs uHetpykuuss LOOP. Ona 3anuckiBaeTcs B
KOHIIE IHMKJIA, T.€. MOCJE€ TE€X HWHCTPYKIUH, BBINOJHEHHUE KOTOPBIX CIEAyeT
NOBTOpUTH. J[aHHAs MHCTPYKUUS HMMEET OJMH ONEpaH] — aJ[pec IMEepBOM U3
MOBTOPSEMBIX HMHCTPYKIMNA.  CUETYHMK TMOBTOPEHHM IHKJIA COACPKHUTCA B
peructpe CX. JlaHHBIN perucTp UCHoNb3yeTcs MoToMy, uTo OykBa C B Ha3BaHUU
peructpa CX o3znavaer “cuetunk”’ (0T “Count”). CX MOXET HCIOIb30BATHCS
TaK)Ke KaK PErucTp OOIIero Ha3HauYeHUsI.

- | >

CX & 8
»
[

[Tonyuenue koma
ASCII st Outa

BriBog
CUMROTIA

|
CX € CX-1

HECT

Ja

- >

CX - cueTynk NOBTOPEHUIN
Puc. 1. Anroput™ BbIBOJIa Ha SKpaH COJIEPKUMOro OaifTa

Brimonnenue nncrpykuun LOOP cBonurcs k cienyronemy. Bo-nepBbix, oHa
BBIYMTAET U3 TEKYILIEro coaepxkumoro perucrtpa CX enunuiy. Bo-BTopseix, eciu
nonydeHHoe 3HaueHne CX He paBHO 0, fgeraercs nepexol 1o ajpecy, 3alaHHOMY
B KayecTBe onepanaa MHCTpykuuu LOOP. Takum o0pa3om, Hanuuue AAHHOU
MHCTPYKIIMU 00ECIIEYMBAET PEAM3AIMIO IBYX ATAlOB AJITOPUTMA, IPUBEJIEHHOTO
Ha puc. l.
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B kauectBe mnpumepa npumeneHus uHcTpykuuu LOOP  npuenem
IPOrpaMMy, BBITIOJHSIONIYIO BBIBOJI HA SKPAH YEThIPEX 3BE3/I0UECK:

100 MOV AH, 02
102 MOV DL, 2A
104 MOV CX, 4
107 INT 21

109 LOOP 107
10B INT 20

B v nonnume TpacCUpOBKY AaHHOW MpPOrpaMMbl, HaOmromas 3a
coaepxkumbiM peructpoB [P u CX . ITpu 3TOM cineayeT NOMHUTb, UTO HE CIEAYET
ucnosb3oBarte koManay T mua uHcerpykumu INT.  Ilpu goctmkeHum 3toM
UHCTPYKIIMU cienyeT HaOpate komanny G d , rme d - agpec B mamsartu
WHCTPYKIINH, clienytomieit 3a unctpykuuen INT. Dta komanaa coobmmt Debug o
TOM, YTO HAJ0 MPOJOJKUThH BBIMOJHEHHE MPOTrPaMMbl 10 TOFO MOMEHTA, KOI/Aa
IP nocrurHer 3HaueHUs BBEJCHHOrO ajpeca. Takum obpasom Debug Oyner
BBIMONHATE MHCTPYKIMIO INT 0e3 TpaccHpoBKM U OCTaHABIWBATHCS TpU
JTOCTHKEHUU MHCTpYKIuH, ciaeayromieid 3a INT. Aapec d Ha3piBaeTcsl TOUKOM
octaHoBa. IIpu noctmwxennu uactpykiuu INT 20 BBoauTcs komanaa G.

[Ipu mpumenenun komauael G d HeoOxomumo 3HaTh aapec d. Mckmounthb
TPAacCUPOBKY NpHU JOCTHX EHHM MHCTpyKumu INT mpoie, ecinu uCHOabp30BaTh
komanny Debug P (ot "Proceed" — mepexoauth, Mpomomkarh). ITa KOMaHIa
SABJISICTCSI  YIOOHBIM ~ CPEICTBOM  00XOJla  WHCTPYKIIMH,  BBI3BIBAIOIINX
noanporpamMmmsl DOS.

B bt noannume HanucaHue W BBOJ B MaMsITh MPOrpaMMbl BBIBOJA
JBOMYHOTO COJIEp)KUMOro Oaiita (comepkutcst B peructpe BL) Ha skpan
(asroput™ Ha puc. 1).

Otaagka nporpaMmmsl

OHa BKJIIOYAET MOMCK OUIMOOK B MpOrpaMMme (TECTHPOBAaHUE MPOTPAMMBbI) U
ux ucnpasienue. [Toka HalM nporpaMMel 1OCTaTOYHO MPOCTHI, U KaXKaas U3 HUX
BKJIIOUAET BCEro OJHY mnoamporpammy. Yro Kacaercss OTIaJKH INporpamm,
COCTOSILIMX W3 HECKOJBKHUX IMOANPOrpaMM, TO OHa OyJeT paccMaTpUBAThHCA
no3aHee. [loka Aumb 3aMeTHM, YTO Takas OTJIaJKa MOKET paccMaTpUBaThCs Kak
IIOCJIEA0BATEIBHOCTD OTIA0K MOAIPOrPAMM.

TecTupoBanue nporpaMMbl BBIMIOJHSIETCS TPHU PA3NHYHBIX 3HAYEHUSAX €€
BXOJIHBIX JaHHBIX. Ecii ouepenHol MporoH mporpamMmsel oKa3ajl HaJu4Kue B Her
OIMOKH, TO TMPOU3BOAUTCS €€ mnouck. Kak pa3 s Takoro mOHCKa U
MpeaHa3HayeHa TPACCUPOBKA MPOTPaAMMBI.

Ecnn nporpamma ajnmHHasi, TO €€ NOLIAroBas TPAaCCUPOBKA HE OYEHb yAOOHA.
B »TOM ciydae cHauana JKelaTenbHO JIOKAJIM30BaTh OIIMOKY, OIPEIEIIHB
coJepKaluil ee (parMeHT mporpammel. Jlanee 3TOT ¢parMeHT ucciexyercs
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Oonee nmoapoOHO. s moKamu3alnuu OMMOKA Mbl BBIOMPAEM HECKOJIBKO TOYEK
octaHoBa. /{51 BeIOOpa 3THX aapecoB, pa3OUBAIOIINX MPOTpaMMy Ha (parMeHThl,
UCIOJIb3YETCsl JINCTUHT MPOTrpaMMBbl, a Takxke ee Oiok-cxeMa. Jlanee, ¢ MOMOIIbIO
koMaHJpl G d Mmpou3BOAMTCS aHANU3 pabOTHl MPOTPaMMBbl B KaXKJI0M U3 TOYEK
octaHoBa. Eciu B ouepeHOl TOUYKE OCTaHOBA PE3YyJIbTAThl pabOThl IPOrPAMMBI
HEBEPHBI, TO JIaHHASI TOYKA 3aBEPIIAET UCKOMBII ()parMeHrT.

B ot nonnume omnanky BBEICHHON paHee B MaMsATh MPOrpPaMMBbl BBIBOJA
JBOMYHOIO cojaepxkumoro Oaita. TectupoBaHue mnporpaMMmbl MPOBEIUTE C
NOMOIIBI0 KOMaHAbl G, MPEIBAPUTENIBHO 3arpyXas ¢ MOMOIIbI0 KOMaHIsl R B
peructp BX paznuunbie mapel mectHaauarepudHsix nudp. (Debug ne umeer
KOMaH/I i paboThl ¢ 0JJHOOAWTOBBIMU perucTpamu u no3romy BL 3anmonusiercs
kak vacth BX.) B cnydae oOHapyKeHHS OIIMOKU BBIMOJHUTE IOIIATOBYIO
TPaCCUPOBKY, WJIM UCIIOJIb3yHUTE TOYKU OCTaHOBA.

daaru cocroaHuA

Kpome ¢umara mnepenoca CF cymectByroT apyrue ¢uard COCTOSHUSA.
PaccmoTpyM Tpu M3 HUX, KOTOpPbIE OMNMUCBHIBAIOT pE3yJbTaT MOCIEIHEN
apu(pMETUIECKOI OTepaIuu.

JlomycTuM, 4TO Mbl BBINOJHUIM UHCTPYKUMIO BbluuTanus SUB. OpHum u3
¢aroB COCTOSHUSA, YCTAHABIMBAEMBIX B 3aBHUCHUMOCTH OT pe3yJibTaTa 3TOH
WHCTpYKIuH, siBnsiercs (uar wyns ("Zero Flag"). Ecnu pe3ynbprat uHCTpyKIUU
SUB ectb 0, To drar Hyms Oyner yctaHoBieH B 1. Ha pacreuatke peructpoB 310
3HaueHue oOo3HayaeTcss kak ZR (ot "Zero" — wnynp). Ecam pesynbrar
apu(pMETHIECKOMN orepaluyu He paBeH HyJto, To (iar Hyms cOpacbiBaercs B 0 —
NZ (ot "Not Zero" — He HOJIb).

B 6 e oume Bnamsate unctpykunio SUB AX,BX. [Iporpaccupyiite ee c
OJIMHAKOBBIMM M C pa3HbIMHM uuciiaMmu B peructpax AX m BX, nHaOmomass 3a
coctostHueM (uiara Hynst (ZR unu NZ).

@mar 3naka ("Sign Flag") mpuaumaet 3Hauenne 1 (Ha pacmedaTke perucTpoB
NG — ot "Negative"), ecnu pe3ynbTaT Npeapayieid apudMeTHIeCKon onepamnuu
OTPULATEIIbHBIMN. Ecou  pesynbrar  HeoTpuIaTedbHbIM  (HOJAL WU
MOJIOKUTENbHBIN), TO (uiar 3Haka npuHuMaeTr 3HadeHue 0 (Ha pacrneyatke PL —
"Plus"). Bot n o1 num e tpaccupoBky unctpykuuu SUB AX,BX npu pazHbix
conepxkumbix AX n BX u HaOmronas 3a psiarom 3Haka.

@iiar nepenoaHeHUsl YCTaHABIMBAETCS B 1 B TOM ciydae, €Cid 3HAKOBBIN
OUT M3MEHWICS B TOW CUTyallMM, KOTJa 3TOTO HE JOKHO ObUIO MPOU3OMTH.
Hanpumep, eciu Mbl cliokuM JBa nojioxkutenbHbix yuciaa 7000h u 6000h, To
noinyuuMm otpunarenpbHoe uncio DO00Oh (mpencraBieHue B JOMOJHUTEIBHOM
Kojie umcia —12288). O1o ommbka, T.K. pe3yabTaT MEpenojHseT ciaoBo. Ha
JUCTUHTE PErucTpoB nepenoiHeHue obOo3zHauvaerca kak OV ("Overflow" —
nepenonHenue). Ecnu npenpinymias apudmernueckass MHCTPYKLMS HE Jaiia
nepenojHeHus, To ¢uar copacsiBaercss B 0. Ha pacneuatke perucrpoB 3To
3HaueHue obo3Hayaerca kak NV ("No Overflow"). IT p 0 6 e p b m e
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YCTaHOBKY (piara nepenojiHeHus nporpaccuponaB uHcTpykiuo SUB wiu ADD.

Ucnonb3oBanue uHcTpykuuun SUB 11 cpaBHeHMsI JBYX 4YHcCell HEYJIOOHO,
T.K. 3Ta MUHCTPYKLUMS IPOU3BOJUT HM3MEHEHHWE MNEPBOrO0 H3 uyucen. [lpyras
uHcTpykuus, CMP (ot “Compare” — cpaBHEHHE), TPOU3BOJIUT CPaBHEHHE JIBYX
yucesn 0e3 UX H3MEHEeHus. Pe3ynbTaT CpaBHEHMsI HCIONB3YETCS TOJBKO s
YCTaHOBKH (hJ1aros..

3azpys3ume Bpeructpel AX u BX ogunakoBble yncia, Hanpumep FSh u
nporpaccupyite uHctpykiumio CMP AX,BX. Ilpu stom yOemutech, dYTO
yctaHoBJieH ¢uiar HyJsa (ZR), HO 00a perucrtpa COXpaHWIM CBOE 3HAUCHHE —
F5h.

HNHCTpyKIUM yCI0BHOTO Mepexoaa

diiaru COCTOSIHUS YCTAHABIMBAIOTCS JJIL TOTO, YTOOBI MOYKHO OBLIO MEHSTh
XOJl BBIMOJIHEHUSI MPOTPaMMbl B 3aBUCHUMOCTH OT TEKyLIEH CHUTyalHH. AHaiu3
¢aroB COCTOSIHUS W COOTBETCTBYIOIIME MEPEXOJIbI B MPOTPAMME BBITIOIHSIOT
MHCTPYKLHH, Ha3bIBAEMbIE HHCTPYKLUSIMHU YCIOBHOT'O IIEPEXO0/IA.

Uuctpykus JZ (ot "Jump if Zero" — nepeiitu, eciu HOJIb) TIpoBepseT ¢ar
HYJISl, ¥ €CIIM OH yCTaHOBJIeH (ZR), TO BBINONHSAETCA MEPEX0] Ha HOBBIA ajpec.
Takum oOpazom, ecnu Mbl Besien 3a uHCTpyKkuue SUB nanummewm, Hanpumep, JZ
I5A, To HyNnEeBO#l pe3ynbTarT BbIUMTaHUA O3HayaeT, uyrto L[] HauHeT BBIMONHATH
MHCTPYKLHIO, HAXOJAIIYIOCA MO ajapecy 15A, a He CIeIyroUlyr IO IMOPSAIKY
WHCTPYKLHIO.

[IpoTHBOION0KHOM 110 OTHOWICHUIO K JZ siBnsercss uHCTpykuus JNZ ("Jump
if Not Zero" — mepeiitu, ecu He HONB). B cienyromeit mpocToit mporpaMme u3
YyCJla BBIYUTACTCS €UHULIA JO TEX MOP, MOKA B PE3YJIbTATE HE MOTYYUTCSA HOJIb:

100 SUB AL,01
102 INZ 100
104 INT 20

Il 0 m e c m u m e nHebonpioe yncio B AL u npoTpaccupyiite nporpammy,
yTOOBl YBHJIETh, Kak palboTaeT yciaoBHOe BeTBieHue. Ilpu goctukeHuu
MOCJEAHEN MHCTPYKIIMM BBeIUTE KOMaHay G.

Nuctpykmus ycinoHoro nepexoqa JA (ot "Jump if Above" — nepeiitu, ecnu
00JbIIE) OCYUIECTBISET MEPEX0]] HA YKA3aHHbI B MHCTPYKLMH aAPEC, €CIU IO
pesyibTatam npeasiaymeid uHcTpykuuu ¢aar nepeHoca CF cOpomen (Ha
muctudre CF = NC). @nar nyna ZF takxe nomkeH ObITh cOporieH. JlanHas
MHCTPYKIUSI OOBIYHO 3aIlMCBhIBAETCS cpa3y 3a MHCTpykuuei cpaBHeHus (CMP)
IBYX 0€33HaKOBbIX uncen. Eciu nepBoe cpaBHMBaEMOE YMCIO OO0Jbllie BTOPOTO,
TO UHCTPYKLHMS JA OCYHIECTBISET NEPEXO/I.
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BbIBO HA SKPaH OJHOM HIECTHAAUATEPUUYHON HUPPBHI

JIro6oe yucio mexay 0 m Fh cooTBeTCTByeT OJHOM IIEeCTHAAIIATEPUYHON
mudpe. Ileperens BeiOpanHoe unciio B ASCII-cuMBoJI, MOXKHO €ro Hareyararhb.
ASCII-cumBouns! ot 0 10 9 umerot 31auenus ot 30h no 39h; cumBossl ot A 1o F,
OJIHaKO, UMeroT 3HaueHus oT 41h mo 46h. B pesynwsrare nepexon B ASCII Oyner
3aTpyJHEH u3-3a Hamuuus AByX rpyni uucel (ot 0 1o 9 u ot Ah go Fh), Tak uto
MBI JIOJDKHBI 00pabaThiBaTh OTAEIBHO Kakayro rpynny. Ha puc.2 mpuBeneHa
0JIOK-CXeMa MPOTPaMMBbI, BBITIOJIHSIONICH BBIBOJ HA dKpaH IIECTHAIATEPUIHON

udpsI.

C D

aa Am HET

v ud.<9 v
Kox ASCII € Kox ASCII €
mudpa + 30h mudpa + 37h

| »d |

Lt

BriBog
1 dpsl
Ha HKpaH
|

- D

Puc. 2. Anroputm nporpaMMbl BRIBOJA OJJHOW MIECTHAIIATEPUIHON ITUPPHI

TekcT mporpamMMbl BEIBOJIA IIECTHAAIATEPUYHOMN ITUDPHI:

100 MOV DL, BL
102 CMP DL, 09
105 JA 10C
107 ADD DL, 30
10A JIMP 10F
10C ADD DL, 37
10F MOV AH, 02
111 INT 21

113 INT 20

Jlist mepenaun 3HaY€HUs IIECTHAAATEPUUHON UGPHI Ha BXOJ MPOTrPaMMBI
ucnonb3yercs peructp BL. Unctpykuus CMP Boruutaer asa uucina ((DL)-9h),
YTOOBI YCTAaHOBUTH (piiard, HO oHa He u3MensieT peructp DL. Iloatomy, eciu
coaepxkumoe DL Gombiie uem 9, uncrpykuust JA 10C ocymiecTBiaseT nepexon K
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uHCTpyKuuu no aapecy 10C.

3 anuwume npuseneHuyo Boilie nporpammy B OIl u npotpaccupyiite
ee, pelBapuTenabHO 3anucaB B BL 1ecTHaanarepuyHoe 4ucio, COCTOsIIee U3
onHol nudpsl. He 3a0piBaiiTe ucnosib3oBaTh Wik KoMaHAy G ¢ yKka3aHUEM TOYKU
ocTaHoBa, uiu kKomaHay P, korma 3amyckaere wuHcTpykiuu INT. 3arem
IpOBEpbTE€ NPABWIBHOCTH pPabOThI MPOTpaMMBbl, HCHOIB3Yys KomaHay G,
npenBaputensHo 3arpyxas B BX rpanuunsie gannsie: 0; 9; Ah u Fh .

OO6miee mpaBWIO: MPU TECTUPOBAHUU JIFOOOW MPOrpaMMbl PEKOMEH]TyETCs
IPOBEPUTH IPAHUYHBIC TAHHBIE.

BriBoa crapumiei uu@psl IBYy3HAYHOIO HIECTHAAUATEPUYHOI0 YHUCJIA

Opna mecTHaAnaTepuyHas Iudpa 3aHUMaeT 4YeTbipe OuTa (YeThipe Outa
4acTO Ha3bIBAIOT MOJyOANTOM WM TeTpaioi). JIBy3HayHOE IIECTHAIIATEPUIHOE
YHUCJI0 3aHUMAaeT BoceMb OUT (0JIMH 0aiT). DTO MOXKET OBITh, HAIPUMEP, PETUCTP
BL. [Ipu BbIBO/IC UKcna HA YKpaH CHavaja BRIBOJAUTCS cTapias nudpa, a 3aTem —
miaamasi. COOTBETCTBYIOIIMI YKPYIHEHHbIH alrOPUTM NPUBEIECH Ha puC. 3.
[Ipy >TOM AETANBHBIM AJITOPUTM KaXKIOTO W3 JBYX ATanoB “BeiBox mudpsl Ha
AKpaH’ NPUBEJEH Ha pUC. 2.

(|)

Brinenenue
cTapiei nudpol
BriBog miudpst
Ha DKpaH
|
Brinenenue
mutaae uudpsl
BriBog mudpst
Ha DKpaH

|
C D

Puc. 3. Anaroput™ BbIBOJIA IBY3HAYHOTO NIECTHAAUATEPUYHOIO YUCIIA

Paccmorpum sTtan "Beigenenue crapmied uudps". B pesynbrare Hero
COJIEPKMMOE CTapllero mnojiyboaita JOJMKHO OBITH MEpEeNnucaHo (CIBUHYTO) B
MiIaamui noiny6ait. HecMoTps Ha TO, 4TO HaM HAJ0 BHINOJIHUTH CABUT BIPABO,
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BCIIOMHUM HMHCTpyKIMi0 RCL, KoTOpasi HUKINYECKH CIBUraeT OallT WM CIOBO
BJIeBO uepe3 ¢uiar nepeHoca. Panee mbl ucnons3oanu nHerpyknuio RCL BL,1
B KOTOpOM enuHuiia ectb cooodmenue s LIT o Tom, yto Hamo caBuHyTh BL Ha
OJIUH OUT. MBI MOXEM OCYLIECTBUTh HUKIWYECKUM CABUT Oojee yeM Ha OJUH
OuT, HO MBI He MokeM HamucaTh UHCTpyKIuio RCL BL,2 . JIyns mukiIndeckoro
CABUTA HEOOXOJUMO TMOMECTUTh CYETYMK CcABUTOB B peructp CL, KoTopbiid
UCIIONb3YEeTCs 371ech Takxke, Kak peructp CX nmpumensuics uHcerpykuueid LOOP
OpU OINpENEICHUH 4YuCia MNOBTOPEHWH LMKIa. Tak Kak HE HMEET CMbIciia
OCYUIECTBJIATh LMUKINYECKUN cIBUT Oosiee yeMm 16 pas3, TO i 3alucH 4YHclia
CABUTOB BIOJIHE OJOKAET BOcbMUOUTOBBIN peructp CL.

Jlis  chBura crapmiero TmosyOaiiTa BIOpaBO Ha 4YeThlpe Outa Oynaem
ucrnosb3oBaTh MHCTpykimio capura SHR (“Shift Right" — moruueckuit caur
BIIpaBo). JlaHHas WHCTPYKIMS HE TOJIBKO BBIMIOJNHSAET CIBHUI BIPaBO, HO U
3aMKUCHIBAET B OCBOOOKJAIOIIMECS cTapiide OWThl Hynu. B aToM mposiBisiercs
pa3Hulla MEXJy TepMUHaMHu '"mormyeckui" u "HMKIMYECKHi", TaKk Kak
WHCTPYKIUSI TUKJIMYECKOTO CJIBUTa 3alUCBIBAET B OCBOOOXKIAIONIUECS OUTHI
conepxkumoe (rara nepeHoca. YTo KacaeTcsi BHITAIKMBAEMBIX MJIQAMIUX OUTOB
Oaifta (w1 cjoBa), TO OHHM IO OYEpPEIW 3aAMUCHIBAIOTCS BO (uiar mepeHoca
AHAJIOTMYHO UKJINYECKOMY CIBUTY.

3azpyszume uucia 4 B CL u 5Dh B DL, a 3arem BBeaure H
MPOTPACCUPYUTE CIEIYIONIYIO HHCTPYKIUIO CABUTA!

1000 SHR DL, CL

DL nomxen Teneps ObITh paBHBIM 05h, T.€. COEpKUT B MIaIIeM moayoaiiTe
ctapiryto 1udpy uucia SDh.

Peanuzammro »tana "Beimenenue crapmiet  mudpsl"  OCYHIECTBISIOT

UHCTPYKLIMHU:
MOV DL, BL
MOV  CL, 04
SHR DL, CL

Il 0 m e c m u m e >t uHcTpykuu B OIl, 1ONOJHUB MX MHCTPYKLMSIMU
srana "BeBox mu@psl Ha skpan". Ilpu 3ToM He 3a0yAbTe CKOPPEKTHPOBATH
anpeca mepexofoB. (MoHO 3amucaTh IpOrpaMMy CO CTapbIMH aJpecamu, a
3aTeM CKOPPEKTHPOBAaTh HMHCTPYKLUUU MEPEXO0J0B). BpINMomHUTE mporpammy,
MpeaABapuUTENbHO 3arpy3uB B peructp BL moOyro mapy miecTHaanaTepuyHbIX

uQp.
BeiBoa Muiagmen Hu@pbl ABY3HAYHOI'0 IIECTHAAUATEPUYHOIO YHCIIA

Jns BeiBoga Muauied mudpbl JOCTATOYHO OOHYJIUTH CTapIIvil MoiayOaT B
BOCBMHOHUTOBOM PETUCTPE, COACPIKAIIEM Mapy MIECTHAAATEPUUHBIX ITUDP.

OOnynenue m0ObIX OWTOB B 0ailTe WM B CIOBE YJIOOHO BBINOJHUTH,
ucnonb3ys uHcTpykuuo AND (moruueckoe ""). JlaHHas UHCTPYKITUSI TOOUTHO
CpaBHMBAeT JBa 3aJaHHBIX B HeW Oaiita (cioma). Ecim B o0oux Oaiftax
COOTBETCTBYIOIIMI OMT HMeeT 3HaueHue "1", To U B pe3yJbTUPYIOMUN OalT Ha
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MECTO COOTBETCTBYIOIIEro OuTa 3amucbiBaercss 1. Eciu XxoTss Obl onuMH U3
CpaBHMBaeMbIXx OuUTOB wuMmeeT 3HaueHue "0", TO W pe3yJbTUPYIOMMA OUT
NPUHUMAET HyJIeBOE 3HaueHHE. Pe3ynbTupyronuii 6aiT 3armuchIBaeTCs HA MECTO
mepBOro u3 cpaBHUBaeMbix OaitoB. Hampumep, umncTpykumss AND BL,CL
MOCIIeIOBATENbHO BBIMONHSAET omnepaunto AND chHavana waxg Outamum 0
peructpoB BL u CL, 3arem Hanm Outamum 1, Outamud 2 U T.1., U TOMEIIACT
pe3yabtat B BL.

Bemonuss onepanuio AND nag OFh u kakum-nmu6o 6aiiTomM, MBI MOXEM
OOHYJIUTH CTApIINK MOIyOaT 3TOrO OaiiTa:

1011 0101
AND 0000 1111
0000 0101
Crnenyrmomuye ABe WHCTPYKLIHMHM peaU3yroT d3Tan "BeiaeneHue  mitaamiei
uudper":
MOV DL, BL
AND DL, OF

3J3anuwume B OaMIThb OporpaMmy AJid BbIBOJA MIIaaUmeEd LUQPBHIL.
[IporecTupyiite 3Ty mnporpammy, 3arpykas B BL pasmnubble napsl
niecTHaaAuarepuyHbix nudp. [Janee 3anumure B namMsaTh BCIO IPOrpaMMy BbIBOJA
Ha 3KpaH JBY3HA4YHOI'0 LIECTHAALATEPUYHOrO uyucia U nportectupyite ee. (He
3a0ynpTe IpU 3TOM CKOPPEKTHPOBATh aJpeca MEpPEeXOfO0B BO BTOPOW YacTH
OPOrpaMMBbl, & TaKXe UCKIIOYUTH NepBYyr0 HHCTpYKIuio INT 20).

BBoa oxHOM mIeCTHAAATEPUIHOH M PPBI

Jjist Toro, 4ToObI BBECTH € KiaBUaTyphl B mporpammy ASCII-cumBoI1, MOKHO
BOCIIOJIb30BAaThCA HMHCTPYKIMEH mporpammHoro mnpepsiBanus INT 21h ¢
¢ynkuuerr Homep 1. Bpi3BaHHas B pe3yibTare JaHHOM HWHCTPYKLUHU
nognporpamMa  DOS nomemaer ASCII-cUMBOJ, COOTBETCTBYIOIIMN HaXKaTOU
KJIaBHIle, B peructp AL.

B 6 e oume uncrpykiuio INT 21h o aapecy 100h, momecture HOMED
dbynkuu 1 B peructp AH, a 3aTtem 3amycTuTe HHCTPYKIHIO ¢ moMoInisio G 102
mu6o P. B pesynprate DOS nepexoauT B cOCTOSTHUE OXKHMJIaHUSI HaKaTHs BaMH
KJIaBUIIM (Ha DKpaHE BBl BUIUTE MepLaromuil kypcop). Haxmure moOyio
KJIAaBUIITY, COOTBETCTBYIOIIYIO IecTHaaaTepudHoit nmudpe (0— F). Yoeaurecs,
4TO B pe3ynbTaTe peructp AL comepxut coorBeTcTByrOmMi kog ASCII.

[Ipu mpeoOpazoBanuu ASCII-cumBoOIa, KOTOPBIM COAEPKHUTCS B PETUCTPE
AL, B mecTtHaaaTepuunyio nudpy, pemaercs 3aaada, oopatHas ToH, KOTOPYIO
MBI peliajid mpu BbIBoJE HUGPHI Ha 3kpaH. Ha puc. 4 npuBenena Giok-cxema
IPOrpaMMBbl, KOTOpasi BBITIOJIHSIET BBOJ LHU(DPHI C KIaBUATYphl B peructp AL.
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< | D

BBoxg cumBona ¢

KJIaBHATYPBI
Aa Kon HET
v ASCII<3%h y
Hudpa € xox -30h [Mudpa € xox -37h
| |
v

< D

Puc. 4. AnropuT™m BBOJA IIECTHAIIATEPUIHON ITUDPHI

3anuwume TEKCT MPOrpaMMbl BBOJA IIECTHAAUATEPUYHONU HUDPHI U
IIOMECTUTE ero B maMATh. [l mnporpaMMHUpOBaHUS YCIOBUS MOXKHO
HCIIOJIB30BaTh HE TOJIBKO y>K€ 3HAKOMYIO0 HaM HHCTPYKLHUIO YCIOBHOTO MEPEX0/1a
JA (mepetitu, ecnu Gonbiie), HO U oOpaTHyro eil unctpykuuio JBE (mepeiitn,
€CJIM MEHbIIe WA paBHO). O0e MHCTPYKLHMH HMCIOJIb3YIOTCS MOCIE CPaBHEHUS
0e33HaKOBBIX BeanunH, KaKOBEIMU KoAbl ASCII u saBasroTcs.

Tak xak pe3ysnbTaT JaHHOW MPOrpaMMBI COIEpKUTCA B peructpe AL, To aToT
pPEruCTp HEOOXOAUMO MPOAHAIU3UPOBATH MPEXK]IE, YEM HUCIIOJHUTCA UHCTPYKLIHS
INT 20 (Debug BoccTaHaBIMBAET PErUCTPHI MOCHE 3TOM MHCTpYKUUK). [TosTomy
JUIsL 3allyCcKa MporpaMMbl ucrnonb3yiite komanny G d, rome d — cmeleHue
uHctpykuu INT 20.

BelmoniHUTE  TPOrpaMMy HECKOJIBKO pa3, HaKMMasi HE TOJbKO KIIABHILH,
COOTBETCTBYIOIIIME IIECTHAATEPUYHBIM IUPpaM, HO U Apyrue kmaBumu. [Ipu
3TOM YyOeauTech, 4YTO MporpamMma pearupyer Ha HENpaBUWIbHOE HaKaTHE
KJIABUILIA TOYHO TaK-*ke, KaK U Ha IpaBuibHOE. B nanpHeleM 3TOT HEA0CTaTOK
OyJleT yCTpaHeH.

BBoa ABY3HAYHOI'O IIECTHAANATCPUIHOTO YUCTIA

Taxoil BBOA MOYKHO OCYIIECTBUTH CIEAYIOIIMM oOpa3oM. Beeaem crapuryio
mudpy uucna, 3amMcaB ee B 4YeTbipe muiaamux Ourta perucrpa DL. Jlanee
ymHO)kuM peructp DL nHa 16, B pe3ynbrare yero uumdpa nepeMecTuTcs B
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ctapuue yetbipe 6uta DL. Tlocne 3Toro BBeeM ¢ KJIaBUATypbl MIAANIYIO IUPPY
yucna u npocymmupoBaB AL ¢ DL, momyyum B DL Bce aBy3HauHOE
HIeCTHaAUAaTepuyHOE YUCi0. COOTBETCTBYIOIIMI AJITOPUTM IIPUBENICH HA pHUC. 5.

C D

l

BBojg cumBona ¢
KJIaBHATYPhI

!

Aa Kon
v ASCII<39h v

Hudpa< xox -30h udpa< xox -37h

HCT

3anucek UGl B
CTapIIyl0 4acTh OaiiTa

BBog cumBoa ¢
KJIaBUATYPbl

Ja Kon HCT
il ASCII<39h I

udpa € xox -30h [Mudpa € xox -37h
| e |
v
3anuch nudpsl B
MJIAITYEO 9acTh OaiTa

>

Puc. 5. Anroput™m BBOAA IBY3HAYHOI'O IIECTHAALATEPUYHOTO YHCIIA

3 anuwume mnporpaMMmy BBOJa C KiaBuaTypsl (B peructp DL)
JIBY3HAYHOTO IecTHaauarepuunoro uucina. ([ns casura peructpa DL BieBo
UCIIOJIb3YyTe paccMOTpeHHYyl0 paHee uHcTpykuuio SHL.) BBemute nannyio
nporpaMMy B MaMsTh W NPOTPACCUPYMTE €€ NpPH Pa3IMYHBIX Iapax YHCEll,
BBOJUMBIX ¢ KJaBHaTtypbl. HeoOxoaumo ybeauTses, 4To mporpamMma npaBUIIbHO
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paboTaeT mpHu TpaHUYHBIX ycioBusaX. I1o napsl uncen: 00; 09; 0A; OF; 90; AO;
FO. Mcnonp3yiiTe TOUKy OCTaHOBa JIsl 3alycka MpOrpaMMbl 0€3 BBINOJHEHUS
uHcTpykumu  INT 20h. (s BBOAa ImiecTHaIIIATEpUUYHBIX YKMCENT HCIOJB3YHTE
TOJIBKO 3arjlaBHbIE OYKBBI. )

IMpouenypnl

[Iponenypa — 3TO CHHCOK HMHCTPYKUUK, KOTOPBIA MOHO BBI3BIBaTh W3
Pa3JIMYHBIX MECT HAIlEH MPOTPAMMBI.

Jlyis BbI3OBa mporenypsl OyaeM ucnoiib3oBaTh MHCTpyKUui0 CALL  200h,
rae 200h — agpec, MO KOTOPOMY HAaXOAMTCS TEpBasi MHCTPYKIUS MPOIEAYPHI.
BcnomHuM, 4yTO mnepBasi MHCTPYKIMS HAIIEHd MporpaMMbl HAXOAUTCS MO aApecy
100h. Pacnonaras mpouenypy mo aapecy 200h, mbl crpemumcs yOpaTh ee
MOJAJIbII€ OT OCHOBHOW MHporpaMmbl. ECay Mbl 3anuiieM CHOUMCOK MHCTPYKLUN
npoueaypsl (Teao Mpoueaypbl) MO JAPYyromMy ajpecy, TO 3TOT aJpec CICAYeT
3amucath BMecTo aapeca 200h.

Crnenyrolasi mporpaMma BbI3BIBAET JECATh pa3 MPOLEaYpPY, KOTOpask KaxKbli
pa3 nevaraeT OJIMH CUMBOJI, HAUMHAas OT A M 3aKkaHuyuBas J:

100 MOV DL, 41
102 MOV CX, 000A
105 CALL 0200
108 LOOP 0105
10A INT 20

TekcT mpoueaypsi:
200 MOV AH, 02
202 INT 21
204 INC DL
206 RET

B tekcre npouenypsl coaepkarcs 1Be HoBble HHCTpYyKUUU. MHCTpyKums INC
yBeNIM4UBAET coaepxumoe peructpa DL nHa emununy. Wuctpykumss RET
BO3BpAalacT yNPABJIEHUE B TO MECTO OCHOBHOW IIPOrpaMMBbl, OTKyAa MPOLEAYPa
Obuta BbI3BaHA. Crneayronieid MHCTPYKLMEH, BBIMOIHAEMOU MOCIE WHCTPYKIUU
RET, Oyaer Ta WHCTPYKUUSI OCHOBHOM IIpOorpamMMmbl, KOTOpas CIEIyeT 3a
nacrpykuuen CALL. B nmpumepe sto unctpykuust LOOP.

B 6 e 0ume OCHOBHYIO MpOorpaMmy M Ipoueaypy B namsTh. C MOMOIIBIO
KoMaHAbl G BBIIOJTHUTE TPOTrpaMMy, a 3aTE€M IPOTPACCUPYUTE €€ C LENbIO
JeTalbHOr0 u3yuyeHus padotel. Ilpm »>TOM o0coboe BHUMaHHE YACIUTE
n3MeHeHuro perucrpa IP.

PabGora co ctekoMm

Crek — 310 mobas obnacte OIl, mpu padbore ¢ KOTOPOU TOMYCTUMBI TOJBKO
nBe onepanuu: 1) noOaBiieHHEe 3JeMEHTa JaHHBIX (HapUMED, CJI0BA) B BEPIIMHY
CTeKa; 2) BBIOOPKA AJIEMEHTa JaHHBIX U3 BEPIIUHBI cTeKa. OT Ipyrux onepamuii
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HajJ o00JacThlO MaMsTH, 3aHUMAEMON CTEKOM, MbI JI0OPOBOJIBHO OTKAa3bIBAEMCHI.
JloGaBnenue cnoBa B cTeK BbinonHsAeT uHCTpykiuss PUSH |, a BeIOOpKy cioBa u3
creka — uHetpykuus POP.

[Ipu paboTe co CTEKOM BBIMOIHAETCS MPABUIIO “TIOCIEAHUM MPUILEN, IEPBBIM
yuien". 3T0 aHAJOTMYHO CTOIKE MOJHOCOB B CTOJIOBOM: MOJHOC, KOTOPBIA ObLI
MOJIOXKEH Ha CTONKY MOCJIETHUM, TIEPBBIM OYET C Hee CHSAT.

['ne naxomutcst crexk B OII? [ns Toro, 4roObl BBIMOMHATH OMEPALMH CO
CTEKOM, JOCTATOYHO 3HATh A/IpEC B MaMITH BEPIIUHBI CTEKA. JTOT aJApecC BCETaa
COJIEPKUTCS B Mape PerucTpoB: 1) peructp cerMenra creka — SS; 2) ykasarelnb
creka — SP (ot "Stack Pointer" — ykazarens creka). PeanbHblit aapec sueiiku,
SBJISIFOLLCICS BEPIIMHON CTEKa, MOJY4YaeTcsl amnmaparHo MyTEM CYMMUPOBAHUS
COAEPKUMOTO SS, YMHOXKEHHOTO Ha 16, ¢ coaepKumbim SP.

Conepxxumoe peructpoB SS u SP Bbl MHOTOKpPAaTHO HaOJIOJANHM paHee,
rojy4asi JIMCTHHI PETHCTPOB IO KOMaHJI€ R WM Kakou-TO APYrod KOMaHJe
Debug. IlepBoHauanpHylO0 3amuch B JIaHHbIE perucTpsl BbimodHseT DOS,
PYKOBOJCTBYSCH JUIsl .CcOm-IIporpamm clieayroomum. Bo-nepBsix, B SS
3aMKChIBACTCS TOT K€ HOMED maparpada, 9To U B PErucTp cermenta kojoB CS.
DTO O3HAyaeT, 4To I CTeKa OTBOAUTCS TOT ke cermeHT OII, uto m nns
porpaMmsl (puc. 6).

OIl
00000
(CS),(SS),
o) _,
peduKc \
IPOrPaMMBI
+100h MOV AH,01

Brinonnsiemass UHCTpYKIUS > WHCTPYKLIHHU

+(IP) IPOrpPaMMBbI

CETMEHT
64K

INT 20h

+(SP) Bepumna creka MECTO ISt

CTCKa

J J
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Puc. 6. PaBMCHIeHI/IC B IIaMsITH OI[I—IOCCI‘MeHTHOI\/’I IMporpaMmabl

B ykazarenp creka DOS 3anmuceiBaeT MakCHUMaJIbHO BO3MOXHOE YHCIIO, B
pe3yJbTaTe Yero BEPIIMHOW CTEKAa MEPBOHAYAIBHO SIBJISIETCS MOCIEAHAA SYEHKa
cerMeHTa mporpamMMmbl (M cermMeHTa creka). "Pacrer" cTek B OTIMYHME OT
IporpaMmbl B CTOPOHY HE OOJBIIMX, a MEHbIIUX aapecoB. H a 6 e p u m e
KoMaHay R u BHUMaTenbHO mocMOTpUTE Ha cosiepxumoe SS u SP.

Crex MIMPOKO HCHOJB3YEeTCA [JIi BPEMEHHOIO XPAaHEHUS JaHHbIX. MBI
paccMOTpHUM JiBa €ro npuMeHeHus. [lepBoe U3 HUX CBA3aHO C XpaHEHHEM ajpeca
BO3BpaTa IpU BBHINOJHEHUU Mpoueaypbl. B camom pene, mpu BBINOJHEHUH
MHCTpYKIuH BbI3oBa nporeaypsl CALL mMb1 "nepeckakuBaeM" B Ipyryto 001acThb
OIl (mampumep, mo amapecy 200h), rae HaXOguTCs TepBas MHCTPYKIUS Tela
BbI3BIBAEMOM MpoUEAypbl. Tak KaK MPU BBHIMOJHEHUH WHCTPYKLIHMH MPOLIEAYPHI
RET w™mbl BO3BpaliaemMcs B OCHOBHYIO MpOTpaMMy, TO HEOOXOAUMO TIe-TO
XpaHUTh aJpec BO3BpaTa (aapec MHCTPYKIHUHU, CIAEAYIOUIEH 3a WHCTPYKIUEH
CALL). B kadecTtBe MecTa XpaHEHHUs aJjpeca BO3BpaTa U HCHOJb3yETCs
IIPOrPaMMHBIN CTEK.

BbI30B niporienypsl He TpeOyeT OT Hac ucrnonb3oBaHus nHCTpykiuid PUSH u
POP, T.x. paboTa co CTEKOM B JJAHHOM CITy4ae MPOU3BOJIUTCS "aBTOMATUUECKHU'" —
uHctpykuuss CALL momemaer agpec Bo3Bpara B cTeK, a MHCTpykuuss RET
U3BJIEKAET €T0 OTTYAA.

B 6eo0ume B naMiarh (eciidi OHM TaM HE COXPAHWINCH) MPEIbIIYIINE
nporpaMmy u nporneaypy. I[IporecTupoBaB mnporpammy, HaOmogaite — 3a
COZIEpKUMBIM yKazarels cteka SP 1o u mocne ucnonnenuss uHCTpykuuid CALL u
RET. Cpazy xe mocne maro0oro BeimosHeHUs: uHCTpyKiiuu CALL Haiinute B
cteke ajapec Bo3Bpara (108), ucronsizys komanay U Debug.

[Tone3HOoCTh CTEKa CTAHOBUTCS OUEBUIHOM MPU MCTHOJIB30BAHUH B MPOrpamMMe
BJIO’KEHHBIX MPOUEAYP, KOrJa OJIHA BbI3bIBAEMas MPOLEAYPA BbI3BIBAET APYTYIO
npoleaypy, KoTtopas, B CBOI OY€pEellb, BBI3BIBAET TpeThi0 W T.A. Ilpum sTOM
NOPSIIOK 3alIMCH aJIPECOB BO3BpaTa Kak pa3 U JOJDKEH COOTBETCTBOBATh MPABUITY
"MOCJIeIHUM MPUILIEIT, IEPBBIM yIIen".

JomycTuM, 4YTO mOporpaMma COCTOMT W3 TJAaBHOW MpOTrpaMMbl U TpeX
npoueayp. [ 1aBHas nporpaMmma uMeeT BUA:

100 CALL 200
103 INT 20

[To ampecy 200 nHaxomuTcs Tmpoienypa, KoTopas mnedaTaeT OykBy A u
BBI3BIBAET BTOPYIO MPOLIEAYPY, 3aMKucaHHyto 1o aapecy 300, koTopasi BEIBOAUT B.
BTtopast mpolienypa BBI3BIBAET TPETHIO NPOLIEAYPY, IEPBAS UHCTPYKLIUSI KOTOPOM
HaxoauTtcs no aapecy 400. Dta TpeThsl nmpoleaypa BbINOIHIET TOJIbKO BBIBOJ Ha
sKkpaH OykBsI C.

B 6 ¢ 0 u m e paHHyw nporpaMmy B NaMATb U NPOTPACCUPYUTE e€e,
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HaOmoMas 3a u3MeHenneMm peructpa SP u coxepkanuem cteka. OOsA3aTeNbHO
HaWJUTE B CTEKE aJpeca BO3BpaTa, KOrja BbI3BaHbI BCE TPU MPOIIEAYPHI.

Jlpyroe nprMeHEHHE CTEeKa: COXpPAHEHHE PETUCTPOB B Hauaje MpoLenypbl U
BOCCTaHOBJICHHE UX COJIEPKUMOTO B KOHILIE Tpouenypsl. [Ipumep nporueaypsi, B
KOTOPOH MPOU3BOJIUTCSA TAKOE COXPAaHEHUE:

200 PUSH CX

201 PUSH DX

202 MOV DL, 0A
205 CALL 300
208 INC DL
20C POP DX
20D POP CX
20E RET

OOparute BHUMaHue, 4T0 HHCTPYKIuU POP pacnosioxeHbl 0 OTHOIIEHUIO K
unctpykiusim PUSH B oOpatHom mopsinke, Tak kak POP ymanmser  crnoBo,
IOMEILIEHHOE B CTEK IIOCJIEIHMM, a crapoe 3HauyeHue CX HaXOAUTCS B CTEKE
"riyooke" ctaporo 3HaueHus DX.

Coxpanenue u BoccraHoBieHue peructpoB CX u DX mno3Bonsier
MIPOU3BOJIBHO U3MEHSTh UX 3HAUYCHUS] BHYTPH MPOLEAYPHI (KOTOpasi HAUMHAETCSI C
agpeca 200h), B TO XKe BpeMs 3HAYCHHUS PETHCTPOB, HCIIOIH3yEMBIX
MIPOLIETyPAMH, BBI3BIBAIOIIMMU 3Ty, cOoXpaHeHbl. Clel10BaTeIbHO, Mbl MOYKEM
WCIIOJB30BaTh AT PETUCTPbl JUIsl XPAHEHUSI JIOKAJbHBIX TIEPEMEHHBIX —
MIEPEMEHHBIX, KOTOPbIE MPUMEHSIOTCS BHYTPU MPOLEAYP, HE BIUSAS HA 3HAYEHUS
MEPEMEHHBIX, UCIIOJIb3YEMBIX BBI3bIBAIOLLEH TPOTrPAMMOI.

B nmanpHelimieM 00s3aT€NbHO  BBINOJIHSAWTE NPaBUIIO: BCE PETUCTPHI,
COZIEP)KMMOE  KOTOPBIX MEHSETCS BHYTPU MpPOLEAYPhl, 3a HCKIIOYEHUEM
PErHCTPOB, HMCHOJB3YEMBIX JUIsl MEpedadyd BBIXOJHBIX JAHHBIX MNPOLEAYPHI B
BBI3BaBUIYIO €€ MPOrpaMMy, B KOHLIE ITPOLIETyPbl JOJKHBI BOCCTaHABIIUBATh CBOU
MPEXHUE 3HAYECHUS.

BoJiee coBepuieHHbI BBOJ IeCTHAAATEPUYHBIX HUdp

3anucaHHbBIE  paHee  IPOrpaMMbl  BBOJA  OJHO- W JIBY3HAYHOTO
HIECTHAALATEPUYHBIX YHCEJl PearupoBaJid Ha HakaThe “HeUU(PpPOBBIX~ KIIABUII
TOYHO TaKXe, Kak U “nu@poBbix”. Tenepp Mbl OJy4YHM NPOrpaMMy, KOTOpas He
OyJzeT pearupoBaTh Ha HAKAaTHE “HELU(PPOBBIX™ KIABUIII.

Jns sTOro B coctaB IporpaMMbl BBEIAEM HOBYIO MPOLEAYPY BBOJA
HIeCTHAALATEpUYHON UG PBL. DTa IpoLEaypa BO3BPATUT YIPABIECHUE B TJIABHYIO
MPOrpaMMy TOJBKO TOTZA, KOTJa OHAa MOJYYUT C KJIABHATYPhl MPABUIBHYIO
niecTHaauarepuynyo uudpy. Ipu Haxxatum "HeunppoBoi" KIABUIIM €€ KOJ Ha
DKpaH HE BBIBOAUTCS U yIPABJIEHUE B IPOrpaMMy HE BO3BPAIAETCSI.

Panee U1 BBOma cHMBOJA C KIABUATyphl MCHOJNb30BAIACh (PYHKIMS
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1 mporpammHoro npepbiBanus 21h. Ota QyHKIUS HE TOJBKO BBOAUT CUMBOJ C
KJIABUATYPbI, HO M BBIBOAUT €ro Ha skpaH. [1o00HbIN BBIBOJ CUMBOJIa BO BpeMs
€ro BBOJA Ha3bIBaeTcs '"sxoM" cuMmBojia. Temepb Mbl OyJeM HCIOIb30BATh
dbynkmuio 8§ 21-ro npepriBaHUs, KOTOPasi HE BEIBOAUT "3X0" CMMBOJIA.

Ha puc.7 npuBeaeHa  OJlOk-cXemMa  HOBOM  MpolLeaypbl  BBOJA
HiecTHaAaTepuyHoi 1udpsel, a Ha puc. 8§ — cama 3Ta npouenypa. (IIpouenypa
Bo3Bpaiaet 1udpy B peructpe BL.) H 3 y 4 u m e BHUMATEIbHO AJITOPUTM U
HaWUTEe peaau3alli0 €ro JTalmoB B Nporpamme. Bo-mepBbix, oOparute
BHHUMAaHHE, YTO YIPABISIONICH CTPYKTYpOH BEPXHETO YPOBHS SIBIISIETCS LIETIOYKA
u3 nukia [IOKA wu srama "BoeiBoj 1mudpsl Ha skpan". B kadectBe ycioBus
MOBTOPEHHUS 1IMKJIa BBICTyNaeT paBeHCTBO enuuuiie (nara ommoku CF.

- D

l<
I‘

BBog cumBona ¢

KJIaBUATYPHI
k<30 39>=Kf=30 39<k<4l 41<=f<<=46 K>46

! [ Oahélc- ! L[Hcg%ahélc- !
[CE € 1] CF € 1 CF € 1

CF &0

CF=1 >

BBIBOI[

udpsl Ha
3KpaH

CF - ¢nar ommubku (0 - omuOku HeT, 1 - ommbKka ecTb)
Puc. 7. AnropuT™m BBOJA OJTHOM IIECTHAIIIATEPUIHON ITUDPHI
Nwms CF ¢aara ommOku 00yCIOBICHO TEM, UTO OH PEAIM3YETCs B IMPOrpamMme

C TOMOIIBIO OfHOMMEHHOro (hmara mepeHoca. [lpm »ToM ¢nar mnepeHoca
UCIIOJIb3YETCS COBCEM HE JJI TOTO, JUIA Yero OoH ObUT co3daH. J[aHHBIM mpuem
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MIMPOKO PACTIPOCTPAHEH, U MBI TaKke OyJIeM ero UCroJib30BaTh.

CymiecTByIOT clieluadbHble WHCTPYKIUM 1is  pabotel ¢ ¢aarom CF.
Nuctpykmus  STC ycranaBnuBaetr ¢uar (CF=1), a CLC cOpacbiBaeT ero
(CF=0). Unctpykius ycnoBHoro nepexoaa JC BeimonHsieT nepexon npu CF=1,
a uactpykuus JNC - npu CF=0.

B ¢ e 0ume pnannyw npouenypy B namsaTb. Kpome Toro, 3anummure B
NaMsTh CJIEAYIOIUIYI0 IPOrpaMMy JUisl IPOBEPKHU MPOUELYPHI:

100 CALL 200
103 INT 20

II'pompaccupyit me uporpaMMmy, UCHOJBb3ys KoMaHay P mis
nepexona yepe3 uHCTpykuuu INT. Kypcop mosiBUTCS B JIEBOM 4acTH 3KpaHA U
Oynet xnath BBoJa cuMmBoiia. Hanewaraiite cumBon "K", KOTOpBI He siBIsieTCS
MpaBUIbHBIM CUMBOJIOM. Huyero He npousoiiner. Tenepp HaneyaTtaiTe OAUH U3
3arjlaBHbIX ~ LIECTHAJLUATEPUYHBIX  CUMBOJOB. Bbl  JOJKHBI  YBHUJIETH
mectHaauarepuynyo mudpy B BL, a Takke Ha skpane. Wcnbitaiite 31y
MpoIlIelypy Ha TpaHUYHBIX ycioBusx: "\" (CUMBOJI, cTOSIIMM niepen Hyaem), "0",

"9" ":" (cumBoOJI, cTOAIIME TTOCTE 9), U T.1.
200 PUSH DX
201 MOV AH, 8
203 INT 21
205 MOV DL, AL
207 CMP AL, 30
209 JB 221
20B CMP AL, 39
20D JA 214
20F SUB AL, 30
211 CLC
212 JMP 222
214 CMP AL, 41
216 JB 221
218 CMP AL, 46
21A JA 221
21C SUB AL, 37
21E CLC
21F JMP 222
221 STC
222 JC 203
224 MOV BL, AL
226 MOV AH, 2
228 INT 21
22A POP DX

22B RET
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Puc. 8. Ilponienypa BBOJa IeCTHAAATEPUUHON ITH(PHI

Tenepp, KOorga y Hac ecTb NpoleAypa BBOAA OJHOW IIECTHAAUATEPUUHOMN
u@psel, MporpaMma, CYMTHIBAIONIAS JABY3HAYHOE IIECTHAIIATEPUYHOE YKCIIO B
peructp DL u oOpabartpiBaromiass omuOKH, cTajga JOCTaTOYHO IpocToil. Ee
aJIrOpUTM IMPUBEIEH Ha pHUC. 9.

C | D

BBona mecrnaguar.
1007011 8) 31
3anuce TGPl B
CTapIIyIO 4acTh
Oaiita

BBonx mecrnaguar.
1017011 0) 31
3anucek QP B
MJIAJIIITYIO YacTh
Oaiita

|
C D

Puc. 9. Anroput™m BBOJA ABY3HAYHOIO MIECTHAALATEPUYHOTO YHUCIIA

3aganue

Pa3zpaodomait me nporpammy, Bbi3biBaecMyro n3 DOS, koropas
BBITIOJIHSIET:

1) BBOA ¢ KJIAaBHATYPHI ABYX 4-X 3HAUHBIX LIECTHAIATEPUUHBIX YUCEN,
KOTOpBIE 3aIIUCBIBAIOTCA B KAYECTBE COAEepKUMOro peructpos BP u DI;

2) BBIBOJI HA IKpaH COJEP>KMUMOTO PErUCTPOB, 3aMOJHEHHBIX Ha 1miare 1, B
BH/JI€ IBOMYHBIX YHCEIL,

3) BBIBOJ Ha 3KpaH COAEPKUMOI0 PETMCTPOB, 3aM0THEHHBIX Ha 1miare 1, B
BH/JIE€ IIECTHAAATEPUYHBIX YHCEL.

[Ipumep uHpopMalK Ha FIKpaHE:

BBEJIUTE COAEPXXUMOE PETUCTPA BP F46B<Enter>
BBEJUTE COAEP)KUMOE PETUCTPA DI 5SAO0C<Enter>
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(BP)=1111010001101011  (DI)=0101101000001100
(BP) = F46B (DI) = 5A0C

IIpumeyanne 1. B ominuMe OT NOPUBOJUMBIX B OINKUCAHUU PAOOTHI
IPOrpaMM, HEKOTOPbIE€ 8-OUTHBIE PETUCTPHI CIIEAYET 3aMEHUTh Ha 16-OUTHBIE.

IIpumeuanue 2. PekoMeHyeTCsl TOMOIHUTEIBHO pa3paboTaTh Mpoueaypy,
BBITIOJIHSAONIYIO BBOJI IIECTHAIIATEPUYHOrO uMcia B 16-OUTHBIN peructp,
IpOLIEAYPY BBIBOJA COAEPKUMOTO TAKOTO PErMCTpa B IBOMYHOM BHUJIE, & TAKKE
IpOLEYyPY BBIBOJIA CONEPKUMOro 16-OMTHOTO perucTpa B IMIECTHAIIATEPUIHOM
BUJIE.

Ilpumeuanne 3. Ilpu peanmuzanuu BbIBOJA BTOPOM U TPEThEU
MIECTHAAIATEPUYHBIX  IUGp UYWCIa, CIBUTY YWCIAa  BOPaBO  JIOJDKEH
NPEAIIECTBOBATH €r0 CABUT BIIEBO. J[JI BBIOJIHEHUS CIBUTA BJIEBO UCIOJIB3YHUTE
uHcrpykuuio SHL ("Shift Left" — morumdeckmit cnur BieBo). Mcmons3oBaHue
sToil mHCTpykuuu a”anoruyHo SHR. Bemmonnenune SHL umeer Takoil ke
s (dexT, Kak 1 YMHOKEHUE Ha JIBa, YEThIPE, BOCEMb M TaK JaJI€e, B 3aBUCUMOCTH
OT unciia (COOTBETCTBEHHO €MHUIIbI, IBOVKU UK TPOUKH), XpaHsuerocs B CL.

Ipumeuanue 4. J[ns monydeHus Ha dKpaHE JOCTATOYHO XOpoied (Hopmbl
mpeacTaBiIeHus] UHGHOPMAIMU BBITIOJHSNUTE BBIBOJI MPOMEXKYTOUYHBIX TPOOEIOB.
Ywciio mpoOesioB onpenemnssiTe OMbITHBIM Iy TEM.

OTnaxeHHYI0 .COM-NPOrpaMMy 3aHECUTE [JIsl TEPECHUIKM Ha JIUCKETy B
karaigor LAB2.

NabopaTtopHas pabota N 3
BBEOEHUME B NPOrPAMMUPOBAHUE HA ACCEMBIEPE

eab padoThI

Jlo cuX MOop HaIUM €TUHCTBEHHBIM MTOMOITHUKOM TPY HAIMCAHUU U OTJIAJKE
MalIMHHBIX TporpamMm Obuta cucTeMHas nporpamma Debug. Mbl u nanee 6ynem
IIMPOKO HCIONB30BaTh Debug mpu oTiagke cBomx mporpamMMm. UYTo KacaeTcs
HAIMCAaHMsI MMPOTPAMMBI, TO TYT moMoIb Debug SBHO HeAOCTaTOYHA, U MPOIIECC
HAIUCAHMs CKOJBKO-HUOY/Ib CIIO)KHOW MPOTpamMMbl CKOpEe BCETO MPOJIIIUTCS
oyeHb jouro. Ilo 3Toil mpuumMHE MBI MEPEeXOAUM K HANHMCAHUIO MPOTpaMM Ha
s3bIKE acceMOuepa.

Llenbio BBINOJMHEHUST JAHHOM pabOTHI SBISETCS TONY4YEHHE HadalbHbBIX
HaBBIKOB TI0 pPa3paboOTKe NporpaMM Ha s3bIke accemMbiepa. A HMMEHHO —
paccMaTpUBAIOTCSl TICEBIOOIEPATOPHI, MO3BOJISAIOMINE Pa3padaThIBaTh MPOCTHIE
acceMOJIepHbIE  TPOTPaMMBI, a TakXe MPOU3BOAUTCS  IEPBOHAYAIBHOE
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3HAaKOMCTBO ¢ cucteMHbiMH mnporpammamu (EDIT, TASM wu TLINK),
o0OecreynBalIMMKU  MTpeoOpa3oBaHue NpPOrpaMMbl Ha s3bIKe acceMOiepa B
MAIlMHHYO IPOrpaMMy.

O01mast CcTpyKTypa NpocThiX acceMOJEepPHbIX MPOrpPamMm

OCHOBHBIM ~ OTJIMYMEM  TpPOrpaMMbl  Ha  sI3bIKe  accembiiepa  OT
COOTBETCTBYIOIIEH MAIIMHHOW MpOrpaMMbl, KOTOPYH MblI BBoAMM B OBM c
nomoipio Debug, sBisieTcs Hanmuuue TriceBnooneparopoB. B oriamume ot
UCIIOJIHUTEIFHOTO ~ OMeparopa, KOTOPBIA  MpeoOpa3yeTcss TPaHCIATOPOM-
acceMOJIepoM B OJHY MAIIMHHYIO HHCTPYKIIMIO, TICEBIOONEPATOp HU B KaKue
MAaIIMHHBIE KOMaH/bl HE TpaHCIHpyeTcs. Takol omepatop mpecTaBiseT cooon
yKa3aHue TPAHCISITOPY U HUTZIE, KPOME CaMOI'0 TPAHCIATOPA, HE UCIIOJIb3YETCH.

OO0mast cTpyKTypa MPOCTHIX acceMOJEPHBIX MPOrpaMm, KoTopas OyAeT s
HAC JIOCTaTOYHA Ha OyKaiiiee Bpemsi, UMEeT BUJI:

Code seg SEGMENT
ASSUME  CS:Code_seg
ORG 100h

['maB_mpoc PROC NEAR

.........

['maB_mpoc ENDP
Code_seg ENDS
END TI'maB mpoc

IlocMOTpUM BHHMATENbHO Ha JaHHYHO CTpPYKTypy. [lo ropusonrtanu ona
paszelieHa Ha JBe 4yacTu. B neBoi yacTu 3amucaHbl UACHTU(OUKATOPHI (METKH)
MPOTrPaMMHBIX OOBEKTOB, K KOTOPBIM OTHOCSITCS CETMEHTBI, MPOLEAYpHI,
VCIIOJIHUTEJIbHBIE ONEpPaTOpbl U AJIEMEHTHI JAHHBIX. B mpaBoil 4acTH JUCTUHTA
HaxXoJATCA IICEBJOONEPATOPbl W HUCIHOJHUTEIBHBIE ONEpPaTophbl, a TaKKe
OIepaHIbl ATUX OIepaTopoB. WNnentuduxatop oTnenseTcs oT
COOTBETCTBYIOILIETO OIEPATOPa MUHUMYM OJTHUM IPOOEIIOM.

[Ipocreiimiass mporpaMMa COCTOMT BCETO M3 OJHOIO CErMeHTa KOJOB, B
KOTOPOM HaxOAATCS MHCTPYKUMHM nporpammbl. Havano naHHOro cermMeHra
0003HaueHO B MporpaMMme ¢ mnomoiubto mncepaooneparopa SEGMENT. [lns
0003HauEHHUs JAHHOTO CErMEHTa B nmporpaMmme ucnoiyb3yercs ums Code seg, HO
BBl MOKETE MMPUMEHUTBH JISI 3TOTO JIH000€ Ipyroe ums (MpaBUIO HATUCAHUS UMEH
Oyner paccMoTpeHo HemHoro mnoszxe). IlceBmooneparopy SEGMENT Bcerna
cootBeTcTBYeT MnceBaooneparop ENDS, o0o3nauaroniuii koHer cermenta. O0a
[ICEBJIOONIEpAaTOpa HMMEIOT OJUH U TOT K€ WACHTHUPUKATOp (Hampumep,
Code seg).

Cnenyromum nociie nicesgooneparopa SEGMENT B mporpamme 3anucan
ncesaoonepatop ASSUME, ¢ mnomMomiplo KOTOpOoro Bbl HH(poOpmMupyere
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TPAHCIATOP O TOM, 4TO B peructpe CS OyaeT HaXOAUThCS HavyallbHBIN ajpec (a
TOYHEE — HadaJlbHbI HOMep maparpada) cermeHTta mporpammbl. YTo Kacaercs
3anucu B peructp CS, To ee  TpaHciasTop He nenaer. (JlaHHas 3amuck
BBIMIOJIHSETCA MHOTO II03KE€, IEpel CaMbIM BBINOJHEHHEM NPOTrpaMMBbl. IJTO
JIeNIaeT onepanuoHHasl cucteMa (a TouHee — 3arpy3uuk). MakTUuecKu 3amuch B
peructpsl CS u [P o3navaeT nepenavy ynpaBiieHHs 3arpy>KEHHOU Mporpamme.)

Crnenyrommii nicesnoonepatrop ORG 100h coobimiaer TpaHCaATOpy O TOM,
YTO CaMbIii MEPBbIA HMCIOJHUTEIbHBIN OMNEPATOp HAIIed MNpOrpaMMbl JOJKEH
ObITh TOMelIeH B BhIJeaeHHBIM nporpamme cermeHT OII co cmemenuem 100h
OTHOCHUTEJIBHO Hayaja CETMEHTa. Mbl U paHbIIE€ HCIOJIb30BaIM 3TO CMEUIECHUE,
BBOJISI MAIIMHHBIE TpOrpaMMel ¢ momolsio Debug. Crenyer oOpaTtuth BHUMaHUE
Ha cuMBOJ h mocne mectHaamarepuyHoro uucna 100. Mcnonb3oBanue 3TOr0
CHUMBOJIa MOCJ€ HIECTHAAUATEPUUHBIX YUCeN 00s3aTenbHO. Tak Kak TpaHCISATOp-
accemOuiep B otiinuue oT Debug "o0buHOI" cunTaeT He MEeCTHAAIIATEPUIHYIO, a
JECATUYHYIO CUCTEMY CUUCIICHUS.

Cnenyromuii niceBpoonepatop PROC NEAR uabOpMHUpYET TpaHCISATOP O
TOM, YTO Jajieé HAYMHAIOTCS WCIOJHUTEIIbHBIE ONepaTopbl (MHCTPYKIIMH)
OCHOBHOI mporpammsl. Bun nanHoro ncespoonepaTopa oOyCIIOBIEH TE€M, YTO
Halia OCHOBHAs IIporpamMma pacCMaTpUBAETCS ONEPALMOHHOW CUCTEMOM Kak
noanporpamma (mporeaypa). Omnepang NEAR ("Oonuskuid") o3HayaeT, d4TO
IIpoLIelypa HE BBI3BIBAETCS M3BHE JAHHOIO cermeHTta. [locie 3aBepiuieHus Tena
npouenypsl 3anuceiBaercs ncepgooneparop ENDP, koropomy npeamectByer
UM [IPOLIE Y PBI.

Ecnu B Hamieil mporpaMMe €cTh HE TOJBKO IJIaBHAs, HO U JPYTUe MPOUEIypPbl,
TO HMX TEKCThl 3alMCHIBAIOTCA IOCJIE€ TJIABHOM NpOLEeAypbl U O(QOpMIISIOTCS
Takumu ke rncepnooneparopamu PROC u ENDP.

B KoHIIe TeKCTa mporpaMMbl Ha acceMOJepe 3almuChIBAETCS TICEBAOOIIEPATOP
END, koropblii uH)OpPMHpPYET TpPaHCIAATOP O TOM, YTO TEKCT MPOrpPaMMBI
3akoHumicsa. Onepann ncesnooneparopa END ecte aapec Toil MHCTpyKUIMU
MpOrpamMMbl, KOTOpas JOJDKHA BBINOJHATBCA NEpBOMl. Tak Kak Mbl Kelaem,
YTOOBI TMEpPBOM BBHINOJHUJIACH camasi NepBas WHCTPYKIUS MPOrpaMMbl, TO HU
3anucany B KauecTBe onepanaa st END nMs OCHOBHOM IpOTrpaMMBL.

IIpumep nporpamMmbI Ha acceMOJiepe

B kauectBe mpumepa 3amuiineM Ha acceMOiepe Ty mnporpammy Writestr,
KOTOPYIO MbI co3faiu B pabore 1 c¢ momompbio Debug. Hamomuum Ttekcr
MAaIIMHHOW NPOrPAMMBI:

100 MOV AH, 02
102 MOV DL, 2A
104 INT 21

106 INT 20
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CoOTBETCTBYIOLIUHI TEKCT MPOrpaMMBbl Ha acceMOJiepe:

Code seg  SEGMENT
ASSUME CS:Code_seg
ORG 100h
Writestr PROC NEAR
MOV  AH, 2h
MOV DL, 2Ah
INT 21h
INT 20h
Writestr ENDP
Code seg ENDS
END  Writestr

Crnenyetr oTMETHTB, YTO €CJIM B Tiporpamme ecth yucia tuna ACh, To 4ToObI
TPAHCISATOP HE 3amyTalicsl C HUMH (OH MOMKET MNPHUHATHh UX 3a UMs), BCSKOE
IIECTHAAIIATEPUYHOE YKCIIO, HAayWHAIomeecs C OYyKBbI, CIEAyeT NpeaBapsTh
nyneMm. Hanpumep: 0ACh.

IToaroroBka nporpaMmsl K BbINNOJHCHHUIO

Texcr mporpammel Ha accembiiepe Ha3bIBAETCS MCXOIHOW mporpammoi. J[is
TOTO YTOOBI MPEeoOpPa3oBaTh ATOT TEKCT B MAIIMHHYIO IPOrpaMMy, HaM HyXHa
MIOMOILb HE TOJBKO CO CTOPOHBI TPAHCIATOPA, HO M OT HEKOTOPBIX APYrHX
CUCTEMHBIX ITPOrpamM.

Bo-nepBBIX, ¢ MOMOIIBI0 TEKCTOBOTO PEAAKTOPA MBI IMOJIYYaeM HCXOIHBIN
¢aitn nporpammbsl. UM ucxonHoro (aiina AOKHO MMETh paCIIMpPEHHE .asm.
MO>XHO HCIONB30BaTh JIO00M pPENaKkTop, KOTOPBIM BBIIAET PE3yIbTUPYIOLINN
tekct B konxe ASCII. Ilpumepom Takoro pemakropa seisercs Edit. Ilpu
ucnoas3oBanuu Commander padota ¢ Edit 3akitodaeTcst B cleaytomeM.

[Ipu co3znanun HOBOro (paiiina HEOOXOAUMO OJHOBPEMEHHO Ha)KaTh KJIABUIIU
<Shift> u <F4>. B nosiBuBLIeMCs Ha 3KpaHe OKHE HEOOXOAMMO HalOpaTh UMs
co3naBaemoro (aina (Hanpumep, Writestr.asm) u HaxkaTh kiaBuiny <Enter>. B
OTBET Ha MOCIEAYIOIINI BOMPOC TaKKe HAXKUMAETCs 3Ta KiaBua. /it paboTsl ¢
paHee CO3aHHBIM TEKCTOBBIM (DailyloM HEOOXOIMMO YCTAHOBHUTH ICEBAOKYPCOpP B
Karasore (haiiJIoB Ha HY>KHBIM (paiin M HaxkaTh KiaBuiny <F4>. Jlns Toro, 4To0sbl
nepenucaTh OTKOPPeKTUpoBaHHbIA (aitn u3 OIl Ha guck, HEOOXOIUMO HaXKaTh
<F2>.

Co030aiutme ucxonueli paiin Writestr.asm. YOeaurech, 4T0 ’TO UMEHHO
ASCII-gaiin. s atoro, Haxoasichk B DOS, HanevaTaiiTe:

C>TYPE Writestr.asm
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BbI 1OMKHBI YBUJIETH TOT K€ TEKCT, KOTOPBII BBEIU B TEKCTOBOM PENAKTOPE.
Ecnu BBI yBUIMTE B Ballleil MporpaMMe CTPaHHbIE CUMBOJIBL, TO JUIsl BBOJIA TEKCTA
IporpaMm CJeayeT MCIOJIb30BaTh APYroil TEKCTOBBIM peaakTop. Kpome toro, B
daiine He0OX0AUMO OCTABIAThH MYCTYIO CTPOKY mocie oneparopa END. Tenepn
naBaiiTe HAYHEM acceMOJIMpoBaTh porpammy Writestr:

C>TASM Writestr

OTBeTHOE COOOIIIEHHE TPAHCIsITOpa OyIeT:

Turbo Assembler Version 3.1 Copyright(c) 1988

Assembling file: WRITESTR.ASM
Error messages: None

Warning messages: None

Passes: |

Remaining memory: 427K

C>

B pesynbrare TpaHcinarop-accemOnep coznan  (ailsi, Ha3bIBAIOIIUNCA
Writestr.obj, KoTOpblii BBl HaiijleTe Ha JUCKE. JTO MPOMEKYTOUYHBIM aiin,
Ha3bIBAIOIIMICS 00BEKTHBIM (aitioM. OH COMEPKHUT MPOrpaMMy Ha MAIIMHHOM
S3BIKE, BMECTE€ C OOJIBIIMM KOJMYECTBOM BCIOMOTATEIbHONW WHGOPMAIIHH,
UCIIOJIB3YEMOW APYTrOW IPOrPaMMOM, HA3bIBAIOLIECHUCS PENAKTOPOM CBSI3€M WIIH
KOMITOHOBIIMKOM. B  KadecTBe Takoro pemakTopa CBsi3ed Mbl Oynem
ucmnosb3oBaTh Tlink (Turbo Link).

Tlink mpeobpa3yer oOBeKkTHBINM (aiim B 3arpy304HBIA MOIYIbh — (ailn ¢
pacimmpenueM .exe win (aitnn ¢ pacmmpenueM .com. /s nomydenus Qaiina tuma
.com mpu BbBoBe Tlink HeoOXoaMMO 3amaTh JOMOJHUTEIBHBIA TapameTp t.
I 0o n pocume peaakTop CBA3CH MOMyuduTh .com-(aila i Hamen
nporpammel Writestr:

C>TLINK Writestr/t
YroObl mpoBepuUTh pe3ynbTar padorel mporpammbl Tlink, mocMoTpum Ha
(aiinsl ¢ umeHeM Writestr, KOTOpbIE Mbl CO3/aJIH:
C>DIR Writestr.*
OTBET CUCTEMBI:
Volume in drive C has no label
Directory of C:\

WRITESTR ASM 192 1-01-90 12:07a

WRITESTR MAP 99 1-01-90 2:11a

WRITESTR OBJ 147 1-01-90 2:10a

WRITESTR COM 8 1-01-90 2:11a
4 File (s) 18403328 bytes free

C>

OT1o TOyHOE uucio (aitnos, Bkmovas Writestr.com. daiin ¢ pacimmpeHuem
.map co3JaeTcs PEeAaKTOPOM CBS3€H OAHOBPEMEHHO C (ailioM 3arpy3049HOTO
Monyns.  Hasnauenume d3toro ¢aima — OyJeT MOHATHO U3  CIEAYIOIICH
71a00paTopHO PabOTHI.
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Haneuwuamaime "Writestr", 4ToOBl 3allyCTUTh .COM-BEPCUIO U
ybenurech, uro Bama nporpamma (GpyHKIMOHUPYET MPaBWIBHO (HAIIOMHHAEM,
YTO OHA JIOJKHA MeYaTaTh 3BE3/I0UKY Ha SKpaHe).

Teneps BBenem coznanHblii .com-daiin B Debug u pasaccembiupyem ero,
YTOOBI YBUJIETH MOJTYYUBUIYIOCS MAITUHHYIO IPOrPAMMY:

C>DEBUG Writestr.com

U

1593:0100 B402 MOV AH, 02
1593:0102 B22A MOV DL, 2A
1593:0104 CD21 INT 21
1593:0106 CD20 INT 20

[Tony4ymnu UMEHHO TO, YTO MBI YK€ UMEINHU B padbote 2.

KommenTapuu

[Iporpamma Ha acceMOnepe MOXET coJaepkaTh JIOObIe COOOIIEHUs,
HH)OPMUPYIOIIHE TPOTrPAMMHUCTA O COJEP)KAHUHM TEKCTa MpOrpaMMbl. Takoe
coOOIIeHNEe Ha3bIBaeTCd KOMMeHTapueM. KoMMeHTapuu MOTYT HaXOJWThCS Ha
TOOBIX CTpOKax mporpammbl. Ha kaxkmol cTpoke, rie €CTh KOMMEHTapHid, emMmy
MPEANIeCTBYET ToUka ¢ 3amaroi (;). [lomoGHO mceBmoonepaTopaMm KOMMEHTapUU
HE TPAHCIUPYIOTCA HU B KAaKW€ MAallIMHHbIE WHCTpyKIuu. Ho B oTiamume ot
[ICEBIOONEPATOPOB, OHU HE MHTEPECYIOT U CaM TPAHCIATOP, CYLIECTBYS JIWIIb
JUISL YEJIOBEKA, KOTOPBIM YATAET UCXOJHYIO IPOTPAMMY.

JloGaBUM KOMMEHTapHH B 3aMTMCAHHYIO paHee MporpaMMy Ha accemouiepe:

Code seg SEGMENT
ASSUME CS:Code seg
ORG 100h

; BriBOJ 3BE310UKH HA YKpaH

Writestr PROC NEAR

MOV  AH, 2h ; @YHKIIMSA BBIBOJA CHUMBOJA
MOV DL, 2Ah ; CumBon * B DL
INT 21h ; BwiBOog cuMBoOja
INT 20h ; BosBpar B DOS

Writestr ENDP
Code seg ENDS
END Writestr

Tenepb MOXHO JIErKO MOHATH CMBICH Mporpammbl. OOpaTuTe BHUMaHUE Ha
KOMMEHTHpOBaHue npoieaypsl. Kaxnas npoueaypa 10KHa 0053aTeIbHO UMETh
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BBOJIHbIE KOMMEHTAPHUH, KOTOPBIE COJIEPIKAT:

1) cnoBecHoe onucanue GyHKIMN MPOLEAYPHI;

2) mepeyeHb W CHOCOO mMepenayd KaxAoro  BXOAHOTO M BBIXOJIHOTO

rapamMeTpa npoueaypsbl;

3) nepedeHb NPOIEAYp, BhI3BIBAEMBIX B JAHHOM MPOLEAYPE;

4) nepevyeHb NEPEeMEHHBIX (00JIaCTel MaMsITH ), KOTOPbIE UCIIOJIb3YIOTCS
OpoLEeaypor, ¢ yKa3aHueM [UIsi KaXJOW TMepeMeHHOW crocoba ee
ucrnoyib3oBaHus. JlomycTumble CHoOcOObl HCMONB30BAHUS: UTEHHUE; 3aIUCh;
YTEHUE-3aIUCh.

Jig TpuBENEHHOW BBIIIE MNPOCTOM IPOUEAYPhl BBOJHBIM KOMMEHTApUU
COJICPKUT JIUIIH OMHCAaHUE (PYHKIIUU TPOLIETYPHI.

Yro kacaercs TEKyIIMX KOMMEHTAapUEB, IMOACHAKOLINX HA3HAYCHUE
OTACJIBHBIX OIEPATOPOB NPOTPaMMBl U HUX TPYyHI, TO K HUM HET MKECTKHUX
TpeboBanmii. JKemareiabHO, YTOOBI OBLTM MPOKOMMEHTHUPOBAHBI OCHOBHBIC
YIOPABJISIONINE CTPYKTYPhI MPOTrpaMMbl (IIETIOYKH, BETBICHUA U ITUKIBI). Kpome
TOTO, JOJDKHBI OBITh TPOKOMMEHTHPOBAHBI BBI30BHI TMOJINPOTpamM, T.C.
onepatopbl CALL u INT. Kaxaplii Takoil orepaTop MHULMUPYET ACCATKU WUIIU
COTHU MAlIMHHBIX HHCTPYKLMUHI U ITIO3TOMY 3aCITy>KUBAET MTOSCHEHUS.

Crnengyer MOMHHUTB, YTO MCXOJHAsI MporpaMMa 0e3 KOMMEHTapHEB HE UMEET
KaKOW-THOO0 KOMMEPUYECKOW IEHHOCTU. DTO MPOCTO HAIIPOCTO YEPHOBUK aBTOpA
nporpaMmMbl. bornee TOro, mo HMCTEYEHHIO HECKOJIBKMX MECSIEB JaXe aBTOPY
TpeOyIOTCS 3HAYUTENIbHBIE YCUINS Ha TO, YTOOBI TIOHSTH CMBICI TIPOTPAMMBI.

MeTkn

[Ipy mocTpoeHMHM HaMW MAaIIUHHBIX MporpaMM ¢ Tnomoibio Debug
MHCTPYKLMHU MEPEXOJIOB COAEPXKAIM ajgpeca T€X HHCTPYKLHI MporpaMmsbl, Ha
KOTOpBIE Mepexo aenancsa. JlomycTuM, 4TO Mbl PEIIWIN 100aBUTh B IPOrpaMMy
HOBBIE MHCTPYKIMU. B 3TOM ciydae oT Hac TpedyeTcsl U3MEHUTh MHOTHE paHee
3aMKMCaHHbIE apeca MepexoI0B, YTO YPE3BbIUAHO HEYT00HO.

[Ipn HamucaHuM NpPOrpaMMbl Ha acceMOJIepe BMECTO aJpPECcOB MEPEX0Jia Mbl
UCIIOJIb3yEM METKH TEX OIepaToOpoOB, HAa KOTOpbIE Aeinaercs nepexon. To ke
caMo€ OTHOCUTCA M K MpoLeAypaM: MEPBbIE ONepaToOpbl IPOLEITYP Mbl IOMEYAEM
METKaMH, KOTOpbIE TENeph SABIISAIOTCS UMEHAMH COOTBETCTBYIOIIMX MPOLEAYpP U
UCIIOJIB3YIOTCSA B ONEpaTropax BbI30Ba 3THX Mpoueayp. PaccMoTpum mpaBuiio
3aMKMCH METOK.

MakcumanbHasi JjauHa METKH — 31 CHMBOJI. DTO MOTYT OBITh CIEAYIOLIWE
CUMBOJIBL:

1) 6ykBbl — OT A 10 Z W1 OT a 110 Z;

2) uudpsr — ot 0 10 9;

3) crenuanbHble CUMBOJIBI — 3HaK Bompoca (?) ; 3HaK (@ ; Touka (.) ;

nomuepkuBanue () ; gomiap ($) .

[lepBbIM CHMBOJIOM B METKE JIOJI>KHA ObITh OyKBa WM CHEIUATbHBIA CUMBOIL.

Touka MOXET UCHOJIb30BaThCS B METKE TOJHKO B KauyeCTBE MEPBOrO0 CHMBOJIA.
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AcceMOsep He JejaeT pa3HUIIBI MEX]Y 3arjaBHbIMH M CTPOYHBIMH OyKBaMH.
[Tpumepsr MeTok: count, Page25, $E10. Bechma skemarenbHO, 9TOOBI METKH
MOSICHSUTM CMBICTT TIPOTPaMMBbl, @ HE BEIOUPATUCh OTBIICYEHHO.

Hekoropbie u3 OyKBEHHBIX CIIOB 3ape3€pBUPOBAHBI  TPAHCISATOPOM-
acceMOJiepOM M HE MOryT OBITh HCIOJIb30BaHbl B KauecTBe MeTok. Crona
OTHOCATCA HMMEHa perucTpoB (Hampumep, AX), MHEMOHHMKH HCIOJHUTEIbHBIX
uHCTpyKuMi (Hanpumep, ADD) u niceBnoonepaTtopsl (Hanpumep, END).

Eue oquu npumep nporpaMmmbl

Panee B pabGote 2 Mbl co3manu HEOOJBIIYIO MIPOrpamMmy, KOTOpas IedaTania
OykBbI OT A 10 J. Bot aTa mammnaHas nporpamMma:

100 MOV DL, 41
102 MOV CX, 000A
105 CALL 0200

108 LOOP 0105

10A INT 20

200 MOV AH, 02
202 INT 21

204 INC DL

206 RET

[lepenumiem Teneps 3Ty MporpaMMy Ha sI3bIKE acceMOJepa:

Code_seg SEGMENT
ASSUME CS:Code_seg
ORG 100h

BriBog 10 cumBosioB oT A 10 J

; BwizoBel:  Write char

Print a j PROC  NEAR

MOV DL,’A’ ; B DL xon OykBbl A
MOV CX, 10 ; B cueTtunke cumBosioB 10
Print_loop: CALL Write char ; BeIBOZ cMMBOJIa
LOOP  Print loop ; llepexon k cienyromemy
; CUMBOJY
INT 20h ; BosBpar B DOS

Print a | ENDP

9

; BbIBOJ cMMBOJIA HA 3KpaH U yBEJIMYEHHUE KOJla CUMBOJIa Ha 1

.
b
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;  Bxonbl: DL conepuT Ko CUMBOJIA
;  Beixompl: DL comep:XuT KoJ HOBOTO CUMBOJIA

Write char PROC  NEAR

MOV AH, 02 ; @YHKIMA BBIBOJA CUMBOJIA
INT 21h ; BBIBOJI CUMBOJIa Ha KpaH
INC DL ; Kon cnenyromiero cuMBoJia
RET ; Bo3Bpat u3 npoueaypel

Write char  ENDP

Code seg ENDS
END  Print a j

OOpature BHHUMaHHE, YTO B TIEPBOM HWHCTPYKIUMHU mpoueAaypsl Print a |
BTOpOM oOmNEpaHa MPEJCTaBIseT COO0OM CHUMBOJI, 3aKJIIOUCHHBIH B KaBBIYKU
(KaBBIYKH MOTYT OBITh KaK OJJMHOYHBIMU, TAK U JBOMHBIMH). DTO O3HAYAET, YTO
onepana npeacrapisaeT cooon koa ASCII-cuMmBoITa, 3aKIIFOYEHHOTO B KaBBIYKH.

OTMmeTuM MOMYTHO €I1e OJHY BechMa MOJIE3HYI0 JIeTainb accembiepa. JlanHbi
S3bIK  TO3BOJIAET 3alMKChIBaTh B KauyecTBE OMepaHja apudmeTudeckoe
BbIpa)XKEHUE, OJJIEMEHTaMH KOTOpOro SBIAIOTCA KOHCTaHThl. Hampumep,
unctpykuuss MOV DL,‘A’-10 mnomemtaet B peructp DL kox ASCII-cumBoiia
A, ymensbiieHHsii Ha 10.

B 6 e 0ume >ty nporpammy B (aitn Printaj.asm u momyuute daiin
Printaj.com. 3aTem BeIMOTHUTE TIporpammy. JJ0OMBIIHCH MpaBHIIBHON €€ paboThI,
ucrnonp3yiite Debug mist pazaccemOnupoBanust nporpammbl. [locMoTpute, Kak
TPAHCIATOP paclpeenui MaMsiTh AJisi OCHOBHOW MPOTrpaMMbl U JiJisl IPOLIEAYPHI.
Ecnu MBI paHbllie mepecTpaxoBbIBAINCH, pacioiaras npoieaypy noganbiie (1o
aapecy 200h), To Temeps TPAHCIATOP PACXOIYET MaMATh SKOHOMHO, HE OCTaBIsIS
MPOMEKYTKOB MEXKy MIPOLIEAYPAMH.

HceBnoonepaTopM onpeacjacHusi JaHHbIX

OOBIYHO TmporpamMma MCHOJB3YET OINEPATUBHYIO MaMATh HE TOJBKO I
XpaHEHHs] CBOMX WMHCTPYKLMM, HO M JUISl XpaHEHHs JTaHHBIX, 00padaThIBa€MbIX
TUMU MHCTpyKUMsAMU. Hanpumep, onHa u3 nporpamm B padbore | BbIBogMIa Ha
skpaH TekctoBoe coodmenue “Hello, DOS here”. Mbl camu BbiOpanu 00sacTb
NaMATH U 3alUcaly B Hee Tpedyemoe coodiienne, ucnoiabiys koManasl DEBUG.
Tenepb Takue NEWCTBHS Mbl IOPYYHM TPAHCIATOPY, 3alMcaB B IMPOrpaMMmy Ha
acceMOuiepe MceB100NnepaTop:

Text DB  ‘Hello, DOS here’, 24h

KoTopblii mpoCUT TpaHCHASATOpP 3ape3epBUPOBATH OOJACTh MAMSTH AJIUHON 16
Oait, 3amucath B Hee KkKoanl ASCII cMMBOIOB, 3aKIIOUYCHHBIX B KAaBBIYKH,
MIOMECTUTh B TIOCEAHUN OalT KoJ 24h, a Takxke 0003HaunTh MeTKON Text aapec
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nepBoro OaiWta H2TOM o6Omact (3TOT OalWT coaepkut koja OykBel H).
AHaJIOTHYHBIN pe3ysIbTaT 00ecTeurBaeT MCeBA00IEePaTOP:
Text DB  ‘Hello, DOS here$’
Ecou Hac He uHTEpecyeT NepBOHAYAIBHOE COACPKHUMOE PE3EPBUPYEMOTO
OaiiTa mamsTH, TO MBI 337a€M 3TOT OaUT cuMmBoJIOM “?”. Hampumep, cieayromuii

NICEBI00TIEPATOP pe3epBUpyeT 0e3 nHunuanu3auu 10 6aiT namsTu:
F2db DB 222222929299

2,2,2,2,2,2,2,2,2,1
DTO Ke AeNaeT U NCeBI00NEPATOP:
F3db DB 10 DUP (?)

Uto kacaeTcss pa3MEILICHHs] IICEBAOOINEPATOPOB OIMPEACICHUS MaHHBIX B
UCXOJHOW TMporpaMMe, TO OHO JIOJDKHO TapaHTUPOBaTh HEMOIMAJaHUE Ha
IPOLIECCOP COOTBETCTBYIOIIETO TMOJiI JAHHBIX B KAauyeCTBE MCIOJIHSIEMOMN
MaIIMHHOM MHCTPYKUIUUA. DTO MOXHO obOecrmeuuTb JByMs crocobamu. Bo-
NEPBBIX, 3TU MCEBAOONEPATOPHI MOKHO 3amKcaTh B CAMOM Hayajie IpPOrpaMMBbl,
OpeaycCMOTpeB  “‘liepenphiruBaHue”  dYepe3 HUX (a To4yHee —  uepes
COOTBETCTBYIOILIME JaHHbIE) C TMOMOIIbIO orepaTopa Oe3yCIOBHOIO Iepexojaa
JMP. Bo-BTOpPBIX, KX MOXKHO IIOMECTUTh B KOHLE ITPOTPAMMBI, IIOCJIE OnepaTopa
INT 20h , win mocne omeparopa RET. C yderom sTOro 3amuimeM TEKCT
porpamMmsl, BeIBOsIICH Ha skpaH “Hello, DOS here™:

Code seg SEGMENT
ASSUME  CS:Code_seg
ORG 100h

; BriBOa cTpOKM Ha 3KpaH

Print he = PROC NEAR

MOV  AH, %h ; ODyHKIMS BBIBOAA CTPOKH
LEA DX, Text ; DX € anpec cTtpoku
INT 21h ; BBIBOZ CTpOKHM
INT 20h ; BosBpar B DOS
Text DB  ‘Hello, DOS here’, 24h ; Ctpoka cCHMBOJIOB

Print he @ ENDP
Code seg ENDS
END Print_he

WNuctpykuuss LEA BbINONHAET 3arpy3Ky ajpeca (CMEUIEHUSI OTHOCUTENBHO
Hayaja CerMeHTa) BTOpPOrO OlepaHja B KayeCTBE COJEPKUMOr0 IEpPBOIroO
ornepasza.

B 6 e oume »>ry nporpammy B daiin Printhe.asm u nomyuure daiin
Printhe.com. 3aTreM BbITIOJIHUTE IPOTPaAMMYy .
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BbiBOa Ha IKPaAH JIBY3HAYHOI'0 IIECTHAANATCPUYHOI0 YHUCJIA

B pabore 2 momob6Has mporpamma Oblla pa3paboTaHa HaMU C TOMOIIBIO
Debug. Temepsr MBI 3ammiieM ee Ha S3bIKE accembiepa, 100aBUB HEOOJBITYIO
IpOIeAypY, KOTOpas BHIBOJUT OJMH CHMBOJI Ha JKpaH. BeimeneHuwe 3ToH, Ha
MEepPBBIN B3TJIS JIMITHEH TpOIeayphl, 00yCIIOBICHO >XEJIaHWEM B JalbHEHIIeM
BHOCHTHh W3MEHEHHUS B OINEpAIMIO BHIBOJA CHMBOJIA, COBEPIIEHHO HE BJIHS HA
OCTaJIbHYIO YacCTh MPOTPAMMBEI.

Ha puc. 10 npuBeneHo aepeBo MOANpOrpamMm JUisi JAHHOW MPOTrpaMMbl. JTa
CTPYKTypa IOKa3bIBAET, KaKWe MOANMPOTrpamMMbl (IIPOIEAYPHI) BXOIAT B COCTaB
POTPaMMBI, U KaK 3TH MPOIEAYPHI CBA3aHBI MEXy COOOM 1Mo yrnpasieHuro. [1pu
ATOM caMOW BepxXxHeW (T.e. TJIaBHOM mponeaypoil) sBisercs Test write hex.
Jlannas mpouenypa npeaHazHayeHa JJig TeCTUpoBaHus mpouenypbl Write hex,
BBITIOJIHSAONICH BBIBOJI HA DKPaH JBY3HAYHOTO IIECTHAALIATEPUYHOrO uucia. B
CBOIO ouepeib, mnporeaypa Write hex BbI3bIBaCT (MHUIMHPYET) MPOIEAYPY
Write _hex_digit, BBIMOMHSIONTYIO BBIBOJ HA 9KPaH MIECTHAANATEPUIHON ITUDPHI.
B xone cBoeit paGoThl jgaHHas Tpoleaypa BbI3bIBaeT mpouenypy Write char,
BBITIOJTHSIOIIYIO BBIBOJ] CAMBOJIA HA DKPaH.

Test _write hex

|
Write _hex

|
Write_hex_digit

Write _char

Puc. 10. [IepeBo noamnporpamm st IpOrpaMMbl BbIBOJIA IBY3HAYHOTO
HIECTHAIIATEPUYHOTO YUCTa

B pabore 2 mnpuBeneHnl OJoOK-cxembl s npouenyp Write hex wu
Write hex digit. B cienyroieit mporpamme TEKCThI 3TUX NPOLEAYP OMYIICHBI:

Code seg SEGMENT
ASSUME CS:Code_seg
ORG 100h

; TectupoBanue npoueaypsl Write hex

;  Bwoel: Write hex
)

Test write hex = PROC NEAR
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MOV DL, 3Fh. ; TectupoBats ¢ 3Fh
CALL  Write hex ; BeiBog uncna
INT 20h ; Bozpar B DOS
Test write hex ENDP
; BBIBOJ JIBY3HAYHOT'O IIECCTHAANATCPUYHOTO YHCIIA

;  Bxompl: DL comepXuT BBIBOIMMOE YMCIIO
; BbzoBel:  Write hex digit

Write hex PROC NEAR
Write hex ENDP

5

; BriBoj miecTHaAIATEPUIHON U PHI

;  Bxompr: BL comepxut BeIBOgUMYIO IUDpY
;  BbzoBer: Write char

Write_hex digit PROC NEAR
Write_hex digit ENDP

>

; BriBo cuMBOJIa Ha SKpaH

>

;  Bxompr: DL comepxut OaiiT, BEIBOAMMBIA Ha JKpaH

Write _char PROC NEAR
PUSH AX
MOV AH, 2 ; ODyHKIMA BBIBOJA CHMBOJIA
INT 21h ; BBIBOJI CMMBOJIa Ha 3KpaH
POP AX
RET

Write char ENDP

Code seg ENDS

END Test write hex

3anuwume TaHHYIO IPOrpaMMy TOJHOCTBIO M TIOMECTHUTE €€ B (pailn
Video 10.asm. [Tonyuute daitn Video io.com wu ucnonszys Debug TmatensHO
nporectupyiire nporpammy, MeHsss 3Fh mo ampecy 101h na kaxnpoe wu3
TPaHUYHBIX YCJIOBHA, KOTOPHIE UCTIOIB30BAIKCH paHee B paboTe 2 i MPOBEPKH
IPOTPaMMBI, BEITIOTHSIONICH Te ke (PyHKIINU.
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O6s3aTensHo coxpanute Qain Video io.asm . B ganpHelinieM Mbl Oyjaem
I00aBJIsITh B HEro HOBBIE Mporeaypbl. [lonb3yschk 3THMH TpoleAypaMHu  Kak
"KHpIUYIUKaMH'"', MBI CMOKEM CO3/1aBaTh JOCTATOYHO CIIOKHBIC IPOTPAMMBI.

Ipumeuanue. s ommanku Bameit mporpamMmbl ya00HO HCIIOJIb30BaTh
NOAXO0J, Ha3blBaeMblil "cHU3Y-BBepX'. COracHO eMy CHaudalla OTJIaKUBarOTCS
IpOLIEyPhI, PAaCONIOKEHHBIE BHU3Y JiepeBa nomnporpamm. [locie Toro, kak atu
IPOLIEYPHI OTIAKEHBI, OTJIAXKUBAIOTCS MPOIETYPhl MX BBI3BIBAIOIINE U T.1.

Peanuzanus JTAHHOTO o/1X0/1a npeanoiaraet NEPBOHAYATILHYIO
KOPPEKTUPOBKY Tpoueaypbl Test write_hex Tak, 4ToObl U3 Hee BbI3bIBAJIaCh HE
nporneaypa  Write_hex, a mpomemnypa Write hex digit. Ilocine Ttoro, kak
Write _hex digit otnaxkena, Test write_hex BoccTaHaBIMBAETCs W MpOTrpaMma
OTJIAKUBAETCS LIETUKOM.

AJIFOpHTM BbIBO/1a HA OKPAaH JC€CATUYIHBIX YHUCEJI

Conepxxumoe siueiiku mamsaTu (0aiiTa UK CI0Ba) MOXET OBITh BBIBEICHO Ha
SKpaH HE TOJILKO B BUJI€ ABOMYHOTO WJIM LIECTHAALATEPUYHOrO YMCIIA, HO U B
M000#1 Ipyroit CUCTEME CUUCTICHUS, HATTPUMED, B IECATUYHOM.

Ha3zoBem mnpouenypy, BBIIOJHSIONYI0 BBIBOJ Ha 3KpaH JECATHYHOIO
NPEJICTABICHUS CIOBA JAHHBIX, COJACPKAIIET0 JBOMYHOE YHCIO 03 3HaKa, Kak
Write _dec. Ilycte 3TO ClOBO AaHHBIX TepeNaeTCs Ha BXOJ MPOIEAYPHI B
peructpe DX. O6cyaum anroputm npoueayps Write dec.

[Ipenmonaraemblii pe3ynbTaT pabOThl TMPOLETYPbl COCTOMT B TOM, YTO
CHavasila Ha 2KpaH OyJeT BBIBEJICHA CTapias JecsATU4YHas Iudpa ducia, 3aTeM
BTOpas cieBa 1ubpa u T1.40. Jug 3TOoro cieayer HUMETh JECSITHYHOE
MPEACTABICHUE YMCIIA, XPAHAIIErocss y Hac B JIBOMYHOM Buje. BcnomHuM, 4TO
npu JeneHud yucia Ha 10 ocTaTok ecTh Miajias JAecsTHYHas nudpa yducia.
Ecmu nonmydennoe wactHoe paszaenuMm Ha 10, TO moayduM BTOPYIO cCIpaBa
aecstuunyio mudpy. [logo6HOoe AeneHue MOXKHO MPOJOHKATH O TEX MOp, TMOKa
ouepeHOe YacTHOe He OyaeT MeHblue 10 u, cienoBareabHO, OHO U OyZIET paBHO
crapueid udpe yucna. Eciam Obl MOpSIOK MONyYEHUS NECATHYHBIX LTUDp U3
qycia coBnajia Obl C MOPSIAKOM HMX BBIBOJA HAa 3KpaH, TO 3ajaya Obuia Obl yKe
pemieHa. Ho y Hac 3Tu mOpsSAKKM NOPOTUBOMOJIOKHBL. [loaTOMy MBI ONATH
oOpatuMcsi 3a TOMOIIBIO K CTEeKy. BCIOMHMM ero CBOHCTBO "KTO mHpHIIEN
nepBbIM, TOT Yyiaer mnociennum". [losTomy, ecnu Mbl MOMECTUM B CTEK
MJIAIIYI0 JECATUYHYI0 Iudpy uucia (OHA MOJyyeHa NEepBOi), TO oHa OyJler
W3BJIEUEHA M3 CTEKa M BbIBOJA HA DJKpaH MocieaHeil. biok-cxema
COOTBETCTBYIOIIErO AJITOPUTMA IIpUBeAcHA Ha puc. 11.

JepeBo moanmporpamMmm

Kpome camoit mpouenypst Write dec, BBITIONHSIONMICH BBIBOJ Ha JKpaH
JECATUYHOTO TPEJICTABICHUSI CJIOBa JAaHHBIX, Hallla MporpaMMa BKJIIOYACT U
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apyrue mpouenypel  (puc.12). Bo-mepBbiX, 93TO TIJaBHas  MpoOIEAypa
Test wrte dec, ucrmonp3yemast s TectupoBaHus Write dec. Bo-BTOpwIx, 3TO
mpoiieaypa BbIBojIa IecTHaanarepuuno nudpsr Write hex digit (ona

NPUTOJIHA W JJIA BBIBOAA NECATUYHOW IUQPHI), a TaKKe MPOIeaypa BHIBOAA
cumBona Write char.

C | >
[ X < 0 |
|«
Paznemutn
yucio Ha 10

3amuce octarka B
CTEK

|
| CX € CX+1 |

YactHoE=

na

Bzsare mudpy us
CTEKa

BriBoa nudpsi

|
| CX € CX-1 |

@ HCT

na

- D

CX - c4eTuuK IeCITHYHBIX (P B YUCIE

|:

Puc. 11. Anroput™m BbIBOJA JNECATHYHOIO 4YHCIIA

[Ipouemypa Test write dec Tectupyer mpouenypy Write dec ¢ momMoribio
gucia 12345 (koTopoe TpaHcaaTop nepeBoauT B ciioBo 3039h):

Test write dec ~ PROC NEAR
MOV DX, 12345
CALL  Write dec
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INT 20h ; Bospar B DOS
Test write dec ENDP

Test write dec

Write dec

|
Write_hex_digit

Write char

Puc. 12. JlepeBo noamporpaMm Jjisi IPOrpaMMbl BBIBOJA IECITUYHOTO YUCIa

3anucek Ha accemOJiepe

[Ipu xomupoBanuu mnporeaypsl Write dec MOXHO HCIONB30BaTH  JBa
CIEYIOIIMX IpHeMa NpOorpaMMHUpoBaHHs. (XOTA BBIFOJA OT HUX HMPUMEHEHUS
HeOOoJIbIIas, OHU HIMPOKO UCTIONB3YIOTCS Ha MIPAKTHKE. )

Llenpto mepBoro mpuema siBIsieTCsl OOHYyJeHUE sdeiku (cioBa wiaum Oaiita).
JUis  sToro ucnonb3yercss jormdyeckas MHCTpykmus XOR — "uckmrouaroiiee
WJIN". Hanpumep, unctpykuus XOR AX,AX o6nynser peructp AX. Ona
CpaBHUBaeT 00a omepaHja MOOWTHO, W €CIW OAWH M3 OWTOB paBeH 1, TO W B
COOTBETCTBYIOIIMI OUT pe3ysibrara 3anucbiBaercs 1. Ecin 006a cpaBHHBaeMBbIX
oura coxmepxkar 0, wnmm oba coxepkaT 1, TO B pe3ynbTUPYIOIUN OUT
3anuceiBaercs 0. Hampumep:

1011 0101
XOR 1011 0101
0000 0000

Bropoii nmpuem ucnonas3yercs AJig TOro, 4ToObl MPOBEPUTH HAa paBeHCTBO 0
cnoBo wiu Oait. Bmectro umHcTpykmmu CMP  AX,0  MoxHO 3amucatb
nHceTpykiuto OR AX,AX | ucnosb3ys Janee WIM WHCTPYKLIHIO YCIOBHOI'O
nepexona JNE (ot "Jump if Not Equal" — nmepeiitu, eciiu He paBHO) mwiu JNZ
(mepeiTu, eciau He HYJIb).

Jlornueckas unctpykius OR ("UJIN") no6uTHO cpaBHUBAET 0ba onepaHia u
3anuchbiBaeT 1 B OUT pe3ynbTata TOTJa, KOrja XOTs Obl B OJAHOM M3 JABYX
CpaBHUBaeMbIX OUTOB ecTh 1. JlaHHas MHCTPYKUUsl yCTaHaBiIuBaeT (iar HyJss
TOJIBKO TOI'/1a, KOTr1a Bce OUTHI pe3yibrarta coaepxar 0.

Omnepanus OR, BBINOJIHEHHAs MO OTHOUICHUIO K OAHOMY U TOMY € YHUCIY,

JIAeT B PE3YyJIbTATE ITO K€ YUCIIO:
1011 0101
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OR 1011 0101
1011 0101

Nuctpykiuss OR  Takxke moje3Ha MpU yCTaHOBKE ojaHOro Outa B 1.

Hamnpumep, Mbl MO’XKeM yCTaHOBUTH OUT 3: .
1011 0101

OR 0000 1000

1011 1101

B nH e c u me u3MECHCHHS B TOJYyYCHHBI paHee HCXOMHBIM (paitn
Video i10.asm. Bo-mepBbIX, ¢ MOMOIIBIO TEKCTOBOTO PEIAaKTOpa  yJAIUTE
npouenypy Test write hex u Ha ee MECTO 3amUIIMTE TECTOBYIO MPOLEIYpPY
Test write dec.

Bo-BTOphIX, monyunte TEKCT Ha  accemOnepe mpoueaypsl Write dec,
UCIIONB3Ys JIIsl KoAupoBaHus 3tanoB ee aaroputma "CX < 0" u "HactHoe = 0"
omucaHHbie BhImIe nBa npuema. [Ipouemypy Write dec momecture B (aiin
Video io.asm mocne npouenypsl Test write dec.

B-tpethux, B koHie ¢aitna Video i0o.asm usmenurte omnepatop END, daroOsi
gutasiock: END Test write dec , T.k. Tenepsb TJaBHOW NPOLIETYypOH SIBISETCS
Test write dec.

BHecs usmenenusi, np o 0 enaii me c Video 1o Bce HEOOXOAUMBIE IIary,
9TOO0BI MONYy4uTh .com-(aitn. [locme »Toro mpotecTupyiTe mnporpammy. B
cily4ae OIMMOKM TpOBephTe HCXOAHBINM (ain. Ecaum 5T0 HE mOMOXeT, TO s
MOKCKa OMUOKHN HCcTons3yiTe Debug.

BrimonHsis TectupoBaHue, OyIbT€ OCTOPOXHBI TIPH MPOBEPKE TPAHUYHBIX
ycnoBuil. [lepBoe rpannuHoe ycnoBue ) HE TpeACTaBIsAE€T TPYAHOCTH. [pyroe
rpaanunoe  ycioue — 65535 (FFFFh), xotopoe Bam iydine mpoBepsTh C
nomompio Debug. 3aepy 3 u m e Video io.com B Debug, naneuatas "Debug
Video io.com", u 3amenute 12345 (303%h) mo aapecy 101h u 102h ma 65535
(FFFFh). Hanomuaum, uro Write dec paGotaer ¢ 0e33HaKOBBIMH YHCIIAMHU.

Pa3nenbHoe accemOupoBaHue

Jlns BBIMONHEHUS TECTHUpPOBaHUs mpoueaypsl Write dec HaM NOpHILIOCH
OJIHYy TECTOBYIO mpouenypy B ¢aitie Video 10.asm 3aMeHUTh Ha JApPYrylo,
KOTOpasi MOCJ€ 3aBEpIICHHs] TECTUPOBAHUS TakKe Oojblle HEe HyXHa. OueHb
HEYyZ00HO BHOCUTh M3MEHEHHUS B (haill ¢ rOTOBBIMU (WJIM MOYTH TOTOBBIMHU
MPOLIETypaMH) C LEJIbI0 J00aBIEHUS B HEFO NPOLETYp BPEMEHHOTO Ha3HAUYEHHS.
Bbixon 3akitodaercs B pa3MELIEHUU TECTUPYIOLIEH NpOUEAypbl B OTAEIBHOM
ucxonqHom (Qaiine. Korma gaHHas nOpoueaypa  CTaHOBHUTCS  HEHYXKHOWM,
COOTBETCTBYIOIIMI (aitn  yHuuTtOXk)aercs. Jpyrod mnpuuMHONW pa3MeleHus
HCXOJIHOM MporpaMMbl B HECKOJbKUX (Qailnax siBiasercs  OoibIod o0beM
MIPOTrpamMMBlI.

Janee OyneM nmoHumath 1noj (GaillioBoM CTPYKTypOH MCXOJHOM MPOrpamMMbl
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nepeyeHb  (aiyioB,  CoJIEp)KalIMX  TEKCT  IMpPOrpaMMbl  Ha  SI3BIKE
IPOrpPaMMHUPOBAHUS. A TaKkXKe IEpEeUeHb IIPOLENYP, BXOAAIIMX B COCTAB KaXK10T0
¢aitia. Kpome npouenyp ¢aiinsl MoryT coaepxarb nepemeHHsie - oomnactu OIl
JUISL pa3MEIUEHUs JAaHHBIX, KOTOPBIM B HCXOJHOW MPOrpaMMe IPUCBOECHBI
CUMBOJIbHBIE MMeEHa. lIpuMepbl NpPUMEHEHUS NMEPEMEHHBIX BCTPETATCS HAM B
aJIbHEUIIIEM.

Cnenyer OTMETHTb, YTO B OTJIMYME OT JepeBa MNOJANporpaMm (aiaoBas
CTPYKTypa HE BIMACT HA MAIIMHHYIO IporpaMmy. /laHHas CTPyKTypa CO3HAEcTCs
IUIA  UCXOAHOM  MporpaMMbl €  LEJbl0  oOecrmeueHuss yAoOCTBa B
nporpaMMupoBaHud. HeckonbkuM mporpamMmam, HUMEIOIIUM pa3Hble (aiioBbie
CTPYKTYPBI, MOKET COOTBETCTBOBAThH OJIHA U TA XK€ PE3yJbTUPYIOLIAs MAIIMHHAS
porpamma.

[Ipu BbIMONMHEHWHM JaHHOW paboThl MBI noOaBwiau B (aitn Video io.asm
KOPOTKYI0 TecToByto npoueaypy Test write dec. Tenepp yGepem ee orTyna u
IIOMECTUM B COOCTBEHHBIN OTAENbHbIN (aitn Test.asm. B pe3ynprare moaydum
(aitioBy10 CTpYKTYpy MPOrpaMMBbl, IPUBEACHHYIO Ha puc. 3.

Test write dec
Test.asm - -
Video 10.asm Write_hex
Write hex_digit
Write char
Write dec

Puc. 13. ®ainoBas CTpyKTypa HCXOOHOM HpPOrpamMMBbl

Hecmotps Ha To, 4uTO (paiimoBasi CTpyKTypa HCXOIHON MPOrpaMMBbl HE BIUSET
Ha pe3yJbTUPYIONIYI0 MAaIIMHHYI0 TpOrpaMMy, OHA BJHMSIET Ha MPOIECC
MOJyYEHUsS] ITOH MPOrpaMMBbl. DTO OOYCIOBICHO TEM, YTO KKl HMCXOTHBIN
daiin nmpeobOpazyercs TpaHCISITOPOM-acceMOIepoM B OOBEKTHBIM (ailn ¢
pacumpeHueM .obj COBEpIICHHO HE3aBUCUMO OT JIPYTHX MCXOAHBIX (haitnoB. s
TOTO, YTOOBI B JalbHEHIIEM PEJaKTOp CBSI3eH MOT CBA3aTh 3T OOBEKTHHIE
MOJYJIM B €OUHBIA 3arpy30uHbId MOAYNb THMA .com (MO  TUMA .exe),
TPAHCIIATOP JOJDKEH NepefaTb €My HEKOTOPYIO CIyKeOHYI HH(OpMaIUIO.
Hcxonuele naHHBIE s 3TOM  HH(OpManuu cooOIIal0TCs  TPAHCIATOPY
IPOTPAMMHUCTOM C IIOMOUIBIO TICEBI00TIEPATOPOB acceMOepa.

PaccmoTpuM 31H TiceBioonepaTopsl Ha npumepe (aiina Test.asm:

Code seg SEGMENT PUBLIC
ASSUME  CS:Code_seg
ORG 100h
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EXTRN Write dec:NEAR

Test write dec PROC NEAR

MOV DX, 12345

CALL Write dec

INT 20h ; Bosspar B DOS
Test write dec ENDP
Code seg ENDS

END Test write dec

O6patute BHuManue, 4to nocie SEGMENT mnosBuinoce cioo PUBLIC,
KOTOpOE COOOIIAeT TPAHCISATOPY O TOM, YTO MBI XOTUM, YTOOBI 3TOT CETMEHT
(Code seg) ObIT CKOMOMHUPOBAH C OJHUM U3 CETMEHTOB, MMEIOIIUM TaKoe Ke
ums. TpaHcnsiTtop-acceMOnep mepenaer 3Ty WHGOPMAIUIO PENAaKTOpy CBs3el
(Tlink), koTOpBIA coeaMHSET pa3HbIe (Pailyibl B OJIUH.

Harm gaiin conepsxut takxke rcesnooneparop EXTRN. Beipakenue

EXTRN Write dec:NEAR

COO0IIaeT TPAHCIIATOPY:

1) npouenypa Write dec HaxoauTcs B APYroM UCXOTHOM (haitiie;

2) npoueaypa Write dec oObsaBiiena B ceoem ¢aiine kak NEAR. Takum o6pazom
acceMOyiep TeHepupyeT g 3Toi mpouenypbl "Oomm3kmit" Be30B ("NEAR
CALL"). "Hanpuuii" Be130B (“FAR CALL”) Obu1 ObI CreHEpPHPOBAH B TOM
ciydae, eciid 0b1 Mbl momecTunu nocie Write dec cmoso FAR.
3anuwume ¢aiin Test.asm Ha auck U BHecute B (aitn Video io.asm

CJIeyIOIINEe U3MEHEHUS:

1) ynamute u3 Video io.asm npouenypy Test write dec, T.K. MbI TOMECTHIIH
ee B ¢aiin Test.asm ;

2) ynanute u3 Video io.asm Beipaxkenrne ORG 100h, T.K. MBI mepeHecIn ero
B (aitn Test.asm, KOTOpBI Temeph COACPKHUT TIABHYIO TPOIEAYPY
MIPOTPAMMBI;

3) nmomectute cioBo PUBLIC mocne SEGMENT:

Code seg SEGMENT PUBLIC
NS TOTO, YTOOBI KOMIIOHOBIIMK 3Hal O TOM, YTO OH JOJDKEH
CKOMOMHHUPOBAThH ITOT CETMEHT C TAaKUM K€ cerMeHTOM B Test.asm ;

4) mepen KaxIoW MOpOLEIYypOM, pacHoJIOKEHHOW B JaHHOM daiise, HO
KOTOpasi MOXET BBI3BIBATHCS W3 JApYyruX (aijaoB, 3aIUCHIBACTCS
nicepnooneparop PUBLIC , narmpumep:

PUBLIC Write hex digit

5) mamenute " END Test write dec " B konue Video io.asm Ha MmpocTo
"END", T.x. MBI IEPEMECTHIIN TJIABHYIO TTpouenypy B Test.asm.

[Tocne BHECEHHBIX M3MEHEHHMI UCXOAHBbIN (haiin Video 10.asm BBIMISAUT TaK:

n

Code seg SEGMENT PUBLIC
ASSUME  CS:Code seg
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PUBLIC Write dec
Write dec ENDP

PUBLIC  Write hex
Write hex ENDP

PUBLIC  Write hex_ digit
Write _hex_digit ENDP

PUBLIC  Write char
Write char ENDP

Code seg  ENDS
END

AccemoanupynmedTH nBa daiina Tak Ke, KaK Bbl pPaHbIIE
accemOmmpoBanu Video io.asm. B pesynbrare Boi nomyuure daitnsl Test.obj u
Video i0.0bj. Hcnons3yiTe ClaeAyronyr0 KOMaHIy, 4YTOOBI TMPOU3BECTH
CBS3BIBAHUE ITUX MIPOTPAMM B OJIMH (Haiisl (3arpy30YHBIA MOTYJIb):

C>TLINK Test Video io/t

TLINK wucnonp3dyer wums mnepBoro (Qaila B  KayecTBE  Ha3BaHUS
pe3ynbpTUpyolero .com-(daitia, Tak 4to Temneps y Hac ecthb (aitm Test.com.
Pesynbrar anamoruueH .com-dainy, MoJIydeHHOMY paHbIlle W3 OJHOTO (aiina
Video io.asm, korjia oH coJep Kal riiaBHylo mpoueaypy Test write dec .

3aganue

TpeOyercs  Hammcarb Ha  acceMOiepe MW OTIAAWTH  IPOrpPaMMmy,
BBITIOJHSIOUTYIO Te ke (QYHKIUH, YTO U MporpaMma B 3a/laHuu K paboTe 2, ¢ TeM
JYIIb OTJIMYMEM, YTO Ha DKpaH BBIBOIATCA conep:kumblie peructpoB BP u DI ne
TOJIBKO B JBOWYHOM M IIECTHAAUATEPUYHOM, HO U B JECITUYHOU CHUCTEME
CUUCIICHUSI.

IIpumeuanue 1. PainoBas CTPyKTypa NMPOrpaMMbl JOJDKHA BKJIKOYATh J1BA
¢aiina tuna .asm. B omHOM M3 HUX cojaepXkaTcs IJIaBHas MOANpPOrpaMma M
TEKCTbl BBIBOJMMBIX cOOOUIeHUH. Bce ocTanbHble MpoUEAyphl COAEpPKATCS BO
BTOpOM (paiise.

Ilpumeuanue 2. Bce mpouenypsl NOMKHBI MMETh BBOJIHBIE M TEKYLIUE
KOMMEHTApHHU.

3anuiuTe NoJiydeHHble .asm- U .com-(paiinel B karamor LAB3 na nuckety
IUISL TIEPECHUIKH.
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JNlabopaTtopHas pabota N 4

OAMIMWUPOBAHUE NAMATU

eab padoThI

B mporiecce BbIoiHEHUsT pabOTHI periaeTcs 3a1ada pa3paboTK MPOrpaMMBI
Ha acceMOJiepe, BBIOTHSIONICH JaMITUPOBaHKE (BBIBOJ] HA 3KpaH) COACPKHUMOTO
naMsaTH MOJ00HO TOMy, Kak 3To jaenaeT Debug mpu BBEIOTHEHUH KOMaHABI D.
[lenpro  BBITIOMHEHUST pabOTHI  SBISETCS  WM3YYCHHE  HOBBIX  I[PHUEMOB
nporpaMMUpPOBaHUs Ha acceMOiepe, B TOM 4YHCIE, H3y4YeHHE HOBBIX
HCTIOJTHUTEIBHBIX ONEPAaTOPOB M TICeB0omnepaTopoB. Kpome Toro, mpeciemyercs
[edb  pPa3BUTUS  HAaBBIKOB  MPOEKTUpPOBaHUsA  mporpamm. I[lpm  3TOM
paccMaTpUBAETCs YHUBEPCAIbHBIM TMOAXOJ K pa3pad0TKe HMHTEPAKTUBHBIX
IPOrpaMM, YIIPaBIsEMbIX C TOMOIIBIO YIIPABISIOMIUX KIABHUIIL.

B omnmune ot mpeaplaymux J1abopaTOpHBIX paboT, AaHHas paboTa He
ABJISIETCST 00sI3aTEIBLHOM W PE3yJbTaThl €€ BBHIMOJHEHUS HE MEPEChUIAIOTCS B

TMIJIO.

JlaMnupoBaHue MECTHAANATH 0alTOB

Pa3paboTky mnporpamMmbl, BBHITOJHSAIONICH aMIUPOBAHUE, IIEIECO00pPa3HO
Ha4yaTh C CO3JIaHUS MPOIEAYPHI, BHIMOIHSIONIECH BBIBOJ HA SKPaH COIACPKUMOTO
mecTHaaAnaTu 6aitoB. MiMeHHO cTONBKO MHGOpPMAIMK yIO0OHO pa3MECTUTh Ha
OJTHOM cTpoke 3KkpaHa. HazoBem mannyto mporeaypy Disp line . Jlnsg kaxmoro
n3 16-Tu GaliTOB OHA BRIBOJUT HA DKPAaH COOTBETCTBYIOIIEE MIECTHAIIATCPUIHOE
MIPEICTABJICHHE, pa3/eisisl ABA COCEIHUX YHCIa TpoOeIamu.

Huwxe mnpuBenen daitn  Disp_sec.asm, KOTOpBIM COAEPKUT HadaIbHYIO
Bepcuto nporeaypsl Disp line:

Cgroup GROUP Code Seg, Data seg ; OObeIMHSET JBa CETMEHTA
ASSUME CS:Cgroup, DS:Cgroup
Code seg SEGMENT PUBLIC
ORG 100h

EXTRN Write_hex:NEAR
EXTRN Write _char:NEAR

; [Ipouenypa nammnupyer 16 OGailT mamsTH B OAHY CTPOKY
; HIECTHAAUATEPUYHBIX YHCEIT

; BezoBel:  Write_hex, Write char
; Urenue: Sector

Disp_line PROC NEAR
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XOR BX, BX ; Oonynenne BX

MOV CX, 16 ; CueTunk 0OaMTOB

Hex loop: MOV DL, Sector[BX] ; Ilomy4uTh oauH 62T
CALL Write hex ; BeIBo 1IeCTH. 4ymcia
MOV DL, ¢ ; BBIBOI Ha 3KpaH
CALL Write char ; Tmpobena
INC BX ; Bo3Bpar 3a cienyrommum
LOOP Hex loop ; OalToM
INT 20h ; BozBpar B DOS

Disp line ENDP
Code seg ENDS
Data seg SEGMENT PUBLIC
PUBLIC Sector
Sector DB  10h, 11h, 12h, 13h, 14h, 15h, 16h, 17h ; O6pa3zen
DB 18h, 19h, 1Ah, 1Bh,1Ch,1Dh,1Eh,1Fh ; Tekcra
Data seg  ENDS
END Disp line

[TocMOTprM BHMMATENIBHO Ha CTPYKTYypy Iporpammbl. OHa COCTOHUT U3 JIBYX
CErMEHTOB, PACIOJOKEHHBIX IPYT 3a ApyroM. IlepBbIM 3amucaH CErMeHT KOJIOB,
umeronii umsa Code seg, a 32 HUM HaxOOUTCS CEerMeHT AaHHbIX Data seg.
Brlnenenye cerMeHTa JaHHBIX MOXKET I10Ka3aTbCs CTPAHHBIM, T.K. IIPU 3arpy3Ke B
aMATh 3arpy304YHOMY MOJYJIIO THIIA .COM BBIAEISAETCS €AMHCTBEHHBIN CETMEHT
naMaTu JmHOM 64K. O6 3TOM TOBOPHUT U IICEBA0OIIEPATOP

ASSUME  CS:Cgroup, DS:Cgroup
KOTOPBI HHPOPMHUPYET TPAHCISITOP O TOM, YTO U B PErHCTp cerMeHnTta koaoB CS
U B pErucTp cermMeHta JAaHHbIX DS mnepen BbeimosHeHueM mnporpammbel OC
3arpy3uT HaudaJdbHBIN amgpec (Homep maparpada) oOmiero cermMeHTa ¢ UMEHEM
Cgroup.

JleiCcTBUTENbHO, TIPU CO3JaHMU MPOrpaMM THUIIA .COM CErMEHT  JIaHHBIX
MO>XHO HE€ CO3[aBaTh BOBCE. TaK 4acTO W JAENaroT, T.€. pa3MEIIaloT JAaHHbIE B
cerMeHTe KoaoB. Ilpu 3TOM B Hauaje CerMeHTa  3alKChIBAIOT OIEpPaTop
0€3yCJI0BHOIO MEPEeX0/ia, OCYIIECTBISIOMMMN Mepexo uepe3 00JacTh JaHHBIX,
pacmoJIOKEHHYI0 — [OCJE€  omepaTopa IepexoAa, Ha Havajlo  o0iacTu
HCITOJIHUTEIIbHBIX ONEPaTOPOB MPOrPAMMBI.

Hcnonb3oBaHWe CcerMeHTa JaHHbIX (PAKTUYECKH O3HAa4yaeT, YTO Mbl
MPEACTABIISIEM €AUHBINA MPOTPAMMHBIN CErMEHT B BUJIE JIBYX HENEPECEKAIOIIUXCS
gacTeil. OT0 O0COOEHHO MOJIE3HO NPH Pa3ACIbHOM TPAHCISILUU MPOTrPaMMBI.
Hanpumep, nonmyctum, 4To MCXOJHAs MporpamMma COCTOUT W3 JABYX MCXOJIHBIX
Moaysie. Kaxapiii Takoil MOyJib HAaXOJUTCS B CBOEM (haidyie U TPaHCIUPYETCS
OTJICNIBHO OT Jpyroro. Eciu gaHHbIe B KaXJI0M u3 (ailioB BBIJCIUTH B CBOM
CEerMEHT JIaHHBIX, TO B pe3yJbTaTe BBINOJHEHUS PEAAKTOpa CBs3el 00e obiactu
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JaHHBIX OYIyT OObEAMHEHBI B €UHYI0 00JAaCTh, OTJACIbHYIO OT 00JACTH KOOB.
[Ipu OTCYTCTBUU CErMEHTOB JIaHHBIX MOJOOHOTO O0BEIUHEHUS JaHHBIX CHENATh
Henb34. [loaToMy nanee BHaudane Jar000ro UCXoAHOTO (aiia OyaeM 3anuchiBaTh
IBa IICEBOOIEPATOPA:
Cgroup GROUP Code seg, Data_seg
ASSUME  CS:Cgroup, DS:Cgroup

IIceBgooneparop GROUP rpynnupyer pas3ivuHble CETMEHTBI B OJWH,
Ha3BaHHbI MMeHeM, KoTopoe Mbl ykazanu nepen GROUP. CrnenoBarenbHo,
3anucanHbii HaMu GROUP coenunsier cermenthl Code seg u Data seg B onuH
64-k100alTHRINA CerMeHT, uMeromuii umst Cgroup.

O6paTuM BHUMaHKE Ha ucnoiab3oBanue cioBa PUBLIC. DT1o ucnons3oBanue
Pa3IUYHO ISl CETMEHTOB U IS IPYTUX MPOTPAMMHBIX OOBEKTOB — MPOIEAYDP H
obOnacteit nanubiX (nepemeHHsbIX). [I[puMmenurensHo k cermenty cioBo PUBLIC
O3HAYaeT, YTO MPU CBI3bIBAHUU (DAIIOB PETAKTOPOM CBSA3EH HaHHBIA CETMEHT
OyneT oObeIMHEH C CErMEHTaMH B JPYTUX (aiiax, MMEIOIIUMH TO K€ UMS U TUII
PUBLIC. Tlopsimox crnemoBaHusi OOBEAUMHSEMBIX CETMEHTOB OMpPEIeseTCs
MOPSAJIKOM CIIEOBaHUS OOBEKTHBIX MoOjyJiel ((aiiyioB) B KOMaHIE BbI30BA
penaktopa cBsizerd TLINK .

[TpumenuTenbHO K npouenype win k nepemeHHoi cioo PUBLIC o3nauaer,
9TO mpoleaypa (IepeMeHHas) ompeneiieHa B JaHHOM (aitne, a MOXET OBITh
MCITOJIb30BaHA HE TOJBKO B HEM, HO M B JIIOOOM JIPyTOM, B KOTOPOM OHa yKa3aHa
¢ nomotibio ncesaooneparopa EXTRN. B wnameil nporpamme tun PUBLIC
umeer mnepemenHas  Sector, a tun EXTRN — mnpouenypest Write hex wu
Write char.

Uto KacaeTcsi HCHOJHHUTENIbHBIX OINEPATOPOB MPOrPaMMbl, TO HOBBIM
ABJISIETCS] UICTIIOJIb30BAHUE OTHOCUTEIIBHOW PETMCTPOBOM aipecaliy B ONEPATOPe

Hex loop: MOV DL, Sector[BX]

Honyctum, uyto OalT, OTMEUEHHbIA MeTKOil Sector, umeer cmenieHue 431
OTHOCHUTENBFHO camoro mepBoro Oaira cermenta Cgroup (431 = 100h + mnuna
cermeHTa KoioB). Torma npu BbemmosHeHnu Ha I{II MamMHHON HMHCTPYKUHWH,
COOTBETCTBYIOIIEH 3allMCAHHOMY OIEpaTopy, pEaJbHBIA aapec BTOPOIO
ornepanaa OyJeT onpeaesieH no Gpopmye:

R=(DS)x 16 +431 + (BX)

3agaB (BX) = 0 wmbI monyuum aapec Oaiita ¢ MeTKOM Sector, B KOTOpPbIA
TpaHcasATOpoM ObuT0 TomenieHo yucio 10h. Mensis conepxxkumoe peructpa BX ot
0 1o 15 MBI MOKEM € TOMONIBIO MPUBEAEHHOTO BhILIE oneparopa MOV 3anucats
B peructp DL conepkumoe J1ro60ro u3 16-tu 6aiToB, MPOUHUIIUATU3UPOBAHHBIX
0 Halel mpochOe TPAHCISITOPOM.

3anuwume daiin Disp sec.asm U BHECUTE CICIYIOIINE UBMEHEHUS B
noyuyeHHbld panee daitn Video io.asm. Y panute nceaooneparop ASSUME u
MIOMECTHUTE B HAYAJIO 3TOrO (haiiyia ABE CTPOKHU:

Cgroup GROUP  Code seg
ASSUME CS:Cgroup
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JlaHHBIE CTPOKH MOJyYEHBI MTyTeM YIPOIIEHHUS T€X JBYX CTPOK, KOTOPHIC MBI
JOTOBOPWIIMCH 3alKChIBaTh B Hadane o0oro ¢aima, ¢ yd4eTroM TOro, 4TO
cermeHT Data seg B d¢aiine Video 10.asm He HyxeH. DaKTHUECKU JTaHHbBIC
orepaTopsl 03HadaroT, 4To MeTku Cgroup n Code seg WIACHTUYHBI.

B vt n o 1 H ume accemOnupoBanue ¢daitioB Disp sec.asm wu
Video i0.asm, a 3ateM npumenuB TLINK co3gaiite daitn Disp sec.com . Eciu
TIOCTIE 3aITycKa MPOrpaMMBbl BbI HE YBHUJIUTE:

10 11 12 13 14 15 16 17 18 19 IA 1B 1C 1D 1E 1F
TO BEpHUTECHh HA3al U HAMIUTE OLTHOKY.

JdamnupoBanue 256 0aiiToB mamMsiTu

[Tocne Toro, Kak Mbl CAEJIaau IIEPBYIO BEPCUIO MIPOLIETYPHl BBIBOJIA HA SKPaH
MIECTHAIIIATEPUYHOTO TpENCTaBieHus 16-u  OaillToB mamsTu, mepeiaeM K
M3TOTOBJICHUIO TIPOTPAMMBbl, BBITIOIHSIONICH faMIl 256 6alTOB maMsITH.

Yucno 256 obycnoBieHo cieayronmM. Bo-miepBeix, 3agadeii 1abopaTopHOM
paboThl  fABISETCA  CO3JAHME  IPOTrPaMMbl, IO3BOJIAIOLIEH  BBINOJIHSATH
JaMIIUPOBaHUE TEKCTOBOW MH(MOpPMAIINH, HAXOAIIEHCS B CETMEHTE amMsTu. Bo-
BTOPBIX, 00BEM cermMeHTa paBeH 65536 Oailt u 256 ecTh HauOoJblllee YHUCIIO,
KOTOpPOE OJHOBPEMEHHO OTBEYaeT ABYM TpPeOOBaHUSM : 1) sIBIsSETCA OENUTEIEM
gucina 65536 ; 2) coumepxkumoe 256 O0aWTOB OJHOBPEMEHHO YMEIIAETCS Ha
skpane. Jlamee Oymem Ha3pIBaTh TakKoW OO0BEM NaMATH CEKTOpoM. IloaTomy
HA30BEM MPOLEAYPY, BHIIOIHSIONIYIO Aami 256 6aiiToB, kak Disp_sector .

Jlo cux mop MBI JieJany BbIBOJ CUMBOJIOB, KOTOPBIE Pa3MEIIAINCh HA OJHOM
cTpoke 3kpaHa. [Ipu BeImoNHEHWM aamma 256 6aiiToB Ham moTpedyroTcs 16
cTpok. [loaToMy HaMm OTpeOyeTCs BBHIMOIHATH MEPEX0]] C OJHOM CTPOKU IKpaHa
Ha CIEQYIOUIYI0 CTpPOKy. i1 OCyIIeCTBIEHHs Takoro mnepexoia JOCTATOYHO
"BbIBECTH" Ha 3KpaH JBa ynpasisitonux cuMpoda koga ASCII. IlepBbiii cuMBOI
umeetT kox ODh m HaspiBaeTcs "Bo3Bpatr kapeTtku'. B pesynbpTaTe ero "BeIBOAA"
MOCIEAYIONIMKA BBIBOJI Ha JKpaH HAYHETCS C CAMOM JIEBOM MO3ULHUHU CTPOKH.
Bropoi#t ynpaastomuii cumBon umeer kon OAh u HaswiBaeTcs ''mepeBoA
ctpoku". Ero "BeIBOA" M peanu3yeT nepeBo] CTPOKH SKpaHa.

HazoBem mnpouenypy, BBINOJHSIONYIO MepeBoa CTpoku kak  Send crlf

(crlf o3nauaer "Carriage Return - Line Feed." - "Bo3Bpar kapetrku — IlepeBon
CTpokH").
TekcT ¢aiina Cursor.asm , COAEPKAIIETO ATy NPOLETYPY:
cc EQU 13 ; Bo3BpaTr kapeTku
If EQU 10 ; IlepeBoa cTpoku

Cgroup GROUP  Code seg
ASSUME  CS:Cgroup

Code seg SEGMENT PUBLIC
PUBLIC  Send srlf

; IlepeBon CTpOKHM dKpaHa
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Send crlf PROC NEAR

PUSH AX

PUSH DX

MOV AH, 2 ; OYHKOMS BBIBOJIA
MOV DL, cr ; BBIBOOUMMBIM CHUMBOJI
INT 21h ; BeiBog cmMBoOna
MOV DL, If

INT 21h ; -] -

POP DX

POP AX

RET

Send crlf ENDP

Code seg ENDS

END
[Icegooneparop EQU yka3bIBaeT TpaHCHATOPY, YTO MMS, PACIOI0KEHHOE
cieBa oT EQU, skBuBajgeHTHO umciy, crosiimiemy or EQU cmpapa. IlTostomy
B€3/I€ B MPOTpaMMe, IJie TPAHCIATOP BCTPETUT JAHHOE UMsl, OH €r0 3aMEHUT Ha
yKkazaHHoe uyucio. IIpumeHeHHe JaHHOro MCEBIOONEpPATOpa  IMO3BOJISIET
MPOTrPaMMUCTY 3allMChIBaTh B MPOrpaMME BMECTO 4ucen Oojee ymoOHBbIE HX

CUMBOJIbHBIE 0003HaueHus. Hampumep, BMecTo 13 3amnuchiBaTh Cr.

Disp sec.asm
Disp sector Address

v
Disp line ‘—C Sector )

Y
[ Send crlf | Ny —a
| Write char | | Write hex |
Cursor.asm v

| Write hex digit |
v

| Write char |

Video 10.asm

Puc. 14. JlepeBo noanporpaMm u (aiisioBast CTpyKTypa
IIPOrpaMMBbl BBIBOJIa HA DKPAH CEKTOpA
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Ha puc. 14 npuBeneHsl JepeBo moamporpamMm © QailioBas CTPyKTypa
IporpaMMbl BbIBOJA Ha 3KpaH 256 OaiiToB u3 nepemenHoil Sector. [lepemennas
Address u300pakeHa MYHKTUPOM, T.K. B NIEPBOM BEpPCHMU NPOrpaMMbl OHA HE
UCIIOJIb3YETCS.

B6éeoume o¢aiin Cursor.asm u ckoppektupyite daitn Disp _sec.asm B
COOTBETCTBHHU C €T0 HOBBIM BAPUAHTOM:

Cgroup GROUP Code seg, Data_seg
ASSUME CS:Cgroup, DS:Cgroup
Code seg SEGMENT PUBLIC
ORG 100h
EXTRN  Write_hex:NEAR
EXTRN  Write char:NEAR
EXTRN Send crif:NEAR
PUBLIC Disp_sector

; OtobpaxaeT Ha dKpaH cekTop (256 6aiiT)

;  BbzoBer:  Disp line , Send crlf

b

Disp_sector PROC NEAR

XOR DX, DX ; Hauamo Sector
MOV CX, 16 ; Uucno ctpok 16

MI: CALL Disp_line ; BpIBOJ CTpOKH
CALL Send crlf ; IlepeBoa cTpoKH
ADD DX, 16 ; Homep cnenyroiero 6aiita
LOOP M1 ; IIpoBepka umcna cTpok
INT 20h ; Beixom B DOS

Disp_sector ENDP
; [Iponeaypa namnupyet 16 6aiiT namMsATH B OJIHY CTPOKY LIECTHAALAT. YUCEI

b

; Bxomsl : DX — nomep niepBoro 0aiita cTpoku B Sector
; BeizoBel :  Write char, Write hex
; Uuraercs: Sector

Disp line PROC NEAR

PUSH BX
PUSH CX
PUSH DX
MOV BX,DX ; B BX Homep nepBoro Oaiita

MOV CX, 16 ; CueTunk 6alTOB
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Hex loop: MOV DL, Sector[BX] ; [lonmyuuTs oguH O6aT

CALL Write hex ; BeIBO IIIecTHA . YHciIa
MOV DL, ¢ ; BIBOJ Ha 3KpaH
CALL  Write char ; TIpoberna

INC BX ; Bo3Bpar 3a

LOOP  Hex loop ; CIEeIyIOIUM OaiToM
POP DX

POP CX

POP BX

RET

Disp line  ENDP
Code seg ENDS
Data_seg SEGMENT PUBLIC
PUBLIC  Sector
Sector DB 16 DUP(10h) ; IlepBas ctpoka 6aiiToB

DB 16 DUP(11h)

DB 16 DUP(1Fh) ; Ilocnenusst crpoka 0GaiiToB
Data seg ENDS

END Disp_sector

OOparture BHUMAaHHWE Ha W3MEHEHHS, KOTOPBHIE Mbl BHECIH B MPOILEIYPY
Disp_line. Tenepr oHa UMeEET BXOAHOW MapaMeTp, MEpeaaBacMblii B PETHCTPE
DX. Oto HoMep Oaiita B mojie Sector, HAYMHAsT ¢ KOTOPOTO CJIEAyeT BHIBECTH HA
skpan 16  OGaiitoB. EcTe m apyrue u3MeHEHHS B JaHHOW TpOIEAype, He
TpeOYIOIIHE MOSCHEHU.

B vt n o n mume acceMOMUpPOBaHWE M TPOBEIUTE KOMIIOHOBKY
(cBs3piBanme) Tpex (aitmoB: Disp sec.asm, Video io.asm u Cursor.asm. B atom
cnucke Disp sec.asm JoKeH OBITh IEpPBBHIM. BBIMOTHUB TporpamMmy, BBI
JOJIKHBI TTOTYYUTh U300paKEHUE HA DKPAHE:

10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
11 11 11 11 11 11 110 11 11 11 11 11 11 11 11 11
12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

IF 1F 1F 1F 1F 1F 1F IF 1F 1F 1F 1F 1F 1F IF IF

OuncTka 3KkpaHa

[Ipexne, 4yeM BBIBECTM Ha D3KpaH CEKTOp, HAalla NporpaMma JOJDKHA
1M03a00TUThCST 00 O4YMCTKE 3KpaHa. [l BBITOJHEHHS 3TOM OMNEPALMH MbI
oOpaTuMcs 3a MOMOIIbIO K CUCTEMHOM ITporpamme, HazbiBaeMoit ROM BIOS.

Bayrpu kaxnoro komnerorepa IBM PC  wumerrcs cnenuanbHble
Mukpocxembl, HasbiBaromuecs ROM ("Read Only Memory" - moctosiHHOE
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3anomuHarotiee ycrporctso, [13Y). B ogHolt U3 3THUX MHUKPOCXEM 3alHCaHbI
noJAnporpaMmel, obecrneunBatoume ob6meH wuHbopmanueit wexay HII u
OCTAJIbHBIMU YacTAMU KOMIbIOTepa. T.K. MOJMpOrpamMMbl, coOJep)Kamiuecs B
ROM, obecneunBaroT BBOJI U BBIBOJ, TO UX YacTo Ha3biBatoT BIOS ("Basic Input
Output System" - 6a30Basi cucTeMa BBO/Ia-BbIBOJIA).

OmnepaunonHas cucrema, Hanpumep DOS, ncnonbe3yet noanporpammsl BIOS
JUISL BBIMIOJTHEHUSI CBOMX OIepanuid oOMeHa C BHEUIHUMHU YCTPOWMCTBAMH.
Pa3paboTunk MpukiIagHON MporpaMMbl MOXKET MPUMEHSTH noanporpammel BIOS
TOYHO TaKXke, kKak U nommporpamMmmsl DOS, T.e. ¢ nmomompbto nHCTpykuuii INT.
[Moanporpammbl BIOS — mpumensitorcst B IByX ciiydasix: 1) COOTBETCTBYOIIAs
dbynkuus DOS orcyTcTByeT; 2) TpeOyeTcss MOBBICUTh CKOPOCTH BBIMOTHEHUS
byHKIIUU.

Jlsist ouncTKU dKpaHa OyneM ucrnonb3oBaTh Gynknuio BIOS — "llpokpyTka
skpana BBepx". Ona Bb3biBaeTca MHCTpyKuue INT 10h (byukuus 6). Jannas
byHKIIMA TpeOyeT 3a/laHus CASAYIOIMMUX BXOIHBIX TAPaMETPOB:

(AL) — 4ncno cTpoK, KOTOPBIE JOJKHBI ObITh CTEPThl BHU3Y OKHA. OObIYHas
MIPOKPYTKA CTUPAET OJIHY CTPOKY. Hyib 03HauaeT, 4To HY’KHO CTEPETh BCE OKHO;

(CH,CL} — cTpoxka u cToa0er] JICBOro BEpXHEro yriia OKHa;

(DH,DL) — cTpoka u crosber mpaBoro HUKHETO yriia OKHa;

(BH) — atpubyThI (HampuMep, 1IBET), UCTIOIb3YEMBIE JIJIsi STUX CTPOK.

Takxum o6pazom, pyHKIHS HOMED 6 IECATOTO MPEePhIBaHUS TPEOYET JOBOJIBLHO
MHOTO BXOJHOW WH(OpMAIUH, JaKe €CIU BCE CBOJIUTCS TOJBKO K OUYHUIIECHUIO
skpaHa. OTMETHM, 4YTO OHa O0O0JIalaeT MOITHBIMH  CIIOCOOHOCTSMH: MOXKET
OUYHCTUTH JIFOOYI0 TIPSMOYTOJIbHYI0 YacTh dKpaHa — okHO (“Window”). Tekcr
npouenypsl Clear screen, BHITOTHSIONIEH OUYUCTKY dKpaHa:

PUBLIC  Clear screen

; OumncTka 3KpaHa

Clear screen PROC NEAR

PUSH AX

PUSH BX

PUSH CX

PUSH DX

XOR AL, AL ; O4UCTUTH BCE OKHO

XOR CX, CX ; Bepxnuit nesbiit yroia B (0,0)
MOV DH, 24 ; HuokHAA cTpoka skpana -24
MOV DL, 79 ; IIpaBas rpanuna B 79 cronore
MOV BH, 7 ; [I]puMEeHUTh HOpMaJIbHBIE aTPUOYTHI
MOV AH, 6 ; OuucTuTh

INT 10h ;  OKHO
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POP DX

POP CX
POP BX
POP AX
RET

Clear screen ENDP

3anuwume npouenypy Clear screen B ¢aiin Cursor.asm #u
npoTecTUpyite ee. 3areM CcKoppektupyirte ¢ain Disp sec.asm, 3amucaB B
Havasie mpouexypbl Disp sector MHCTPYKIMIO BBI30Ba MPOLEAYPHl OYUCTKU
skpaHa. He 3a0ynbpTe moMecTuTh B JaHHBIN (aili nceBaoonepaTrop

EXTRN Clear screen: NEAR
¥ 3aHOBO OTTPAHCIMPOBATH (Haii.

3anyctuB mporpammy  Disp sec.com, MOXHO yOEIUTHCS, 4YTO DOKpaH
OUMIIAETCS HAa BECbMa KOPOTKOE BpeMs. IJTO OOYCIOBJIEHO TEM, YTO IOCIIE
3aBepmieHus Disp sec.com  ympaBienwe BosBpamaercs B DOS (wim B
Commander), koTopas BOCCTaHaBIWBaeT Ha dKpaHe CBOIO WHbopmarmio. s
n30eXaHusi ATOTO B KOHIE Tpoleaypbl Disp sector moMecTutre WHCTPYKITUIO,
BBIMIOJIHSIIONIYIO BBOJ CHUMBOJa C KiaBuarypbel. Haimnuume Takoil MHCTPYKUUU
MO3BOJIUT HAOIIOJaTh HAa SKpaHE HEHMCKAKEHHOE M300paKEHHUE CEKTOopa JI0 TeX
mop, Moka He OyJeT Haxara Jirobas KiaBuina. BrmociaeacTBuu y HAcC OTHAaET
MOTPEOHOCTH B TTOJIOOHOM "TOPMOKEHUU'" TPOTPAMMBI.

Ckoppekmupyitme tporpaMmmy (M COOTBETCTBYIOIIME (haiiiibl) TaK,
4TOOBl PKpaHHAs CTPOKAa Jamma cojepxaia Obl cHaudaiga 4-X MO3UIMOHHBIHN
IIeCTHAIIATepPUYHBIN aJpec MepBOro OaiTa CTPOKH, Jajiee OJUH MpooOen, mocie
KOTOpOTO IIECTHaALATepUYHOE TMpeacTaBieHue 16-u OGaiitoB mamsatu. [lamee
ClelyeT €elle OAWH Npoden, TMocie KOTOPOro CIEIyeT CHUMBOJIBHOE
npescTaBlIeHUE ITHX ke 16-u 6aiiToB (Mexay cumBojiaMu mpoOesoB HeT). [Ipu
ATOM TpeOyeTcsi CKOpPPEKTUPOBaTh mpoueaypy Write char Tak, 4ToOBI BMECTO
moboro ynpasisitoiero cumpodia (kog ASCII ot 00h no 1Fh BkItOUMTENHHO)

(132

JOJKEH BBIBOJMTHCSA CUMBOJ “.” . [IpuMep sKpaHHOU CTPOKH:

A17F 414243 444546 47 00 20 1F 80 81 82 83 84 85 ABCDEFG. .ABBI'JIE

IIpumeuanue 1. [lepemennas Address (C10BO) COACPKUT HAYATIBHBIN ajpec
256-u OamttoBoit oOnactu (puc. 14). IloaToMy HauyanbHBIA aapec CTPOKHU
paccuMThiBaeTcs B mpouenype Disp line myTemM CyMMHpPOBaHUS COIAEPKUMOIO
Address ¢ comepxxumbiM peructpa DX. ([anee OynyT co3maHbsl NpouUEypHI,
KOTOpBIE 3arpy’karoT B epeMeHHyto Sector pepaktupyembiii pparment OII, a B
nepemeHHy10 Address — HayanbHBIN ajpec (BHYTPUCETMEHTHOE CMELIEHUE) 3TOTO
¢parmenta.) He 3abynpre ompeaenuth mnepeMeHHylo Address B aiine
Disp_sec.asm, 3a/1aB €ii nepBOHAYAJIbHOE 3HAUCHUE.

IIpumeuanue 2. Ilepen omeparopom ¢ metkoi Hex loop B Disp line
3anumute onepatop PUSH BX, KOTOpbIA COXpaHUT B CTEKE HOMEP MEPBOIO
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OaiiTa BBIBOAMMOW CTPOKHA. DTOT HOMEp MPUTOJUTCS IPHU BHIBOJE HA SKpaH
CHUMBOJIOB (/151 €ro MoJydeHus He 3a0yapTe 3anucath oreparop POP BX).

DYHKUHMH NEPENUCKH CEKTOPa

Panee Mbl HCTIONB30BANM ISl XpPAaHEHHUS JTaMIIUPYEMOTO ceKktopa (256 O6aiir)
obnacth Sector. B npuHuune MoxHO ObUIO ObI HE MCIOJIB30BATh ATy 00JIACTh, A
HampsMyio paboTtaTb ¢ TpeOyeMbIM cekTopoMm mnamsaTH. Ho B 3Ttom ciydae
3aTpyaHseTCs mpeoOpa3oBaHre B OyAylleM Halllel MporpaMMbl JaMIIUPOBAaHUS B
TEKCTOBBIA PEAAKTOP, TaK Kak Jr00as ommrOka B pPelaKTUPOBAHUM MTHOBEHHO
oTpa3uiach Obl Ha opuruHaie. [losTomy Mbl OyieM KOMUPOBATH TEKYIIUN CEKTOP
namsTd B oOmacte Sector, a MOCJE BBIMOJHEHUS PEAAKTHPOBAHUS (WM €ro
MMHTAIM1) OCYILIECTBUM OOpaTHOE KOMTMPOBAHUE.

Ha pwuc.15 npuBeneHo nepeBO  MOANPOTpaMM Uil IPOTPaMMBI,
BBINIOJIHAIONIEH pa3inyHble BUAbI (DYHKLIMI mepenucku cekropa. Habop »Tux
GyHKUMHA ompenensieTcs MOTPeOHOCTSIMHU — MMOJIb30BaTENs  pa3padaTbIBaeMOM
nporpammbl. Kaxkgas u3 (QyHKOMI [OporpaMMHO peanu3yercs OJHOM U3
CJIEIYIOLUX MPOLEAYP:

1) Copy sector — mepenuchiBaeT COAECPKUMOE IEePEMEHHON Sector B
o0NacTh TNaMSATH, HAYaJIbHBIA aapec (CErMEHTHOE CMEIIEHUE) KOTOpOil
HaXoJuTCs B iepeMenHoil Address ;

2) Init_sector moMemiaeT B MEepPEeMEHHYIO Sector HaYaJlbHBIH CEKTOpP CETMEHTa
Hauieil nporpammsl. Kpome Toro, 3ta npouenypa nomemaer (0 B IEpEMEHHYIO
Address ;

3) Prev_sector mnomemaer B Sector NpeaplAyIIMd CEKTOp MaMsiITH, a B
nepemeHHyt0 Address 3anuchIBaeT Ha4aJdbHBIN apec 3TOro CEKTopa ;

4) Next sector momeniaeT B mnepemeHHble Sector u Address cCOOTBETCTBEHHO
COZIEPKMMOE U HayaJIbHBIN aJIpec CIEIYIOUIEro CEKTOpa MaMsITH;

5) N _sector 3arpyxaet B Sector N-it cekTop cermMeHTta nporpammsel. [Ipu sTom
3HayeHue N (0<N<255), ymMHOKEHHOE Ha 256, 3aITUChIBACTCS B TIEPEMEHHYIO
Address.

I'maBHasg nmoxmporpamma

Copy_sector Init_sector Prev_sector Next sector N_ sector

Send_sector Disp_sector Read hex Send_crlf

Puc. 15. JlepeBo nmoanporpamMm aJisi MpOrpamMMbl, BBITOJIHSIOMEH QyHKIIUM
MIEPEINCKU CEKTOpA
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IIpouenypa Send_sector

Kak BumHo u3 puc. 15, Bce mpoueaypsl, BHITIOIHSOMKUE (QYHKIHH 10
MepEenrcKe CEKTOpa, IMOJB3YIOTCS yciayramu mporeaypsl Send sector, koTtopas
3aIMChIBAET COJAEPKUMOE 33/IaHHOTO CEKTOpa MaMsTH B KAYECTBE COJAEPKUMOIO
JIpYyroro 3aJlaHHOTO cekTopa. Send sector mMeeT JBa BXOJHBIX TapameTpa:
peructp SI coaepkuT aapec (BHYTPUCETMEHTHOE CMEIIECHHE) CeKTopa-
ncrounuka, DI — aapec cekropa-npueMHuKa.

[Tpu Hanmcanuu nporeaypbl Send sector Mbl MOTIIM OBl OTPAHUYIUTHCS YIKE

M3BECTHBIMM HaM HWHCTPYKLUHSMH, HO MbI NPHUBJIEYEM [JII OTOrO Psii HOBBIX
MHCTPYKIIUN:

PUBLIC Send sector

b

; [TepenuceiBaeT cektop (256 GaiiT)

5
;  Bxoawl: SI — HavanbHBIN aJipec CEKTOPA-UCTOYHUKA
; DI — HavanbHBIN apec CEeKTOpa-IpueMHUKA

Send_sector PROC NEAR

PUSH CX
PUSHF ; CoxpanuTts (nar Hanpasinenus DF
CLD ; COpocutb 3TOT dutar
MOV CX, 256 ;B cueruuke umuciio 6auT
REP MOVSB ; Ilepecbuika Henoyku OauT
POPF ; BoccranoButh uiar DF
POP CX
RET

Send sector ENDP

CrpoxoBasi (mienoueynasi) uHCTpykuuss MOVSB 3anumaer neHTpaibHOE
mecto B Send sector. B3aras 6e3 npeduxca REP, ona Beimomnnsier:
1) mepecwiiky OaiiTa U3 SUEUKH MaMATH C aapecoM B peructpe Sl B sueilky

MaMsATH, AIPEC KOTOPON HaxoauTcs B peructpe DI ;
2) u3MEHseT Ha eAuHuILly aapeca B peructpax Sl u DI

Hanpasnenue n3meHenus (yBeauueHUe WM yMeHblIeHue) aapecoB B SI u DI
ompexensiercss 3HaueHueM ¢uiara Hanpasienuss DF B peructpe dmaros. Ecnm
DF=0, To aapeca yBennuuBaroTcs, a eciii DF=1, To ymenbiatorcsa. Copoc duara
DF Bemonnser cnenuanbHas HHCTpyKUus CLD, a yCTaHOBKY — WHCTPYKLHS
STD. Tak kak (uar HampaBlIeHHs MOXET MCHOJb30BATHCS M B MPOLEIYPE,
BBI3BIBAIONIEH Hallly MpOLEAYpY, TO LeJiecooOpa3HO COXpPaHUTh €ro mnepen
U3MEHEHHEM B CTEKE, a 3aTeéM BOCCTAHOBUTh €ro oTTryna. /[ns srtoro
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ucnosb3ytoTcss UHCTpYKunu PUSHF u POPF, BbInonHAMIOLIIME 3aMUCh B CTEK U
U3BJICYEHUE OTTYJ]a pETUCTpa (Iaros.

[Ipedukc nmoBropenus komanasl REP MHOrokparHo ycuinmBaeT MOIIHOCTb
CTpOoKOBOM MHCTpyKUMH. [Ipu 3ToM komanga MOVSB BbINOJHSAETCS CTOIBKO
pa3, kakoBo conepxkumoe peructpa CX. [Ipu kax10M BBIIOJTHEHUH COAECPKUMOE
CX ymenbiiaercss Ha eauHuIly. Kak TOJIBKO 3TO COIEPKUMOE CTAHET PaBHBIM
HYJII0, TO BbINOJIHsSIETCA caenytomas 32 MOVSB uncTpykuus.

[lepen BeI30BOM mporeaypsl Send sector HEOOXOAMMO B BBI3BIBAIOIIEH €€
rporpamme 3arpy3uth B peructpsl SI u DI HauanbHbIe agpeca CEKTOPOB MAMSTH.
Jiis 3TOr0 MOXHO Hctonb3oBath nHCTpyKnio LEA (“Load Effective Address” —
“3arpy3uth 3¢ ¢dexkTuBHbIN anpec’”). Hampumep, B pe3ysibTate HHCTPYKIUU
LEA SI,Sector aapec camoro nepBoro 6aiita ob6iactu Sector OyIeT MOMEIIEH B
peructp SI.

3anuwume npouenypy Send sector B ¢aiin Disp sec.asm .

AJITOPUTMBI IPOLEAYP

Ha puc. 16 nmpuBenén anroput™ nporeaypsl Init sector, Ha puc.17 aaroputm
Prev_sector, a Ha puc. 18 amroputm N _sector. Uto Kacaercsi aiaropurMa
npoueaypel Next sector, TO OH O4YE€Hb IIOX0X Ha anroputMm Prev_sector.
OCHOBHOE OTJIMYME COCTOUT B TOM, YTO HOMEp TeKyuero cekropa N
cpaBHuBaercs He ¢ 0, a ¢ ynuciom FFh.

- | D

Address € 0
|

Sector € cektop 0

BriBog Sector

|
- >

Puc. 16. Anroputrm nponeaypsi Init_sector

3anuwume Ttexctel nporeayp Copy sector, Init sector, Prev_sector,
Next sector, N_sector B ¢aiin Disp sec.asm .

IIpumeuanmne. Peanuzanusa stana  “BBox N” B mpoueaype N sector
OCyIIECTBIIsIeTCSl MyTEM BbI30Ba mpouenypbl Read hex, BwimonHsromend BBOA ¢
KJIABHATYypbl 2-X 3HAYHOTO IIecTHaauarepuyHoro uyucina. Read hex, B cBoro
ouepenb, BbI3bIBaeT mnpoueAaypy Read hex digit, BemonHsOmYI0 BBOX
mecTHaauarepudHon mudpsl (cM. padory 2). 3a n u wt u m e TEKCTHl 000UX
ATUX npoieayp B HOBbIN (aitn Kbd io.asm .
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- D

|
N < crapias

noioBuHa Address

a /\ HET
N=00 |

N € N-1
|
Address < NOO

|
Sector €

cektop N

e |

N-HOMEp TEKYIIEro CEKTOpa
Puc. 17. Anroputm npouenypsl Prev sector

IIpuMeHeHuUe AJI OTJIAAKHM NIpOorpaMmm .map-gpainsion

[Ipu BemonHenun mnporpammbl TLINK cosmaércss He Tombko (haiin
3arpy304HOTO MOJYJIsSI POTPaMMBbI, UMEIOIINI paciiupeHue .com (Win .€xe), HO
u Qailn ¢ pacmupeHHeM .map, Ha3bIBAEMbIM KapTOW 3arpy3ku. .map-daiin
3anucad B koje ASCII u mo3ToMy €ro MOHO BBIBECTHM Ha JKpaH C MOMOIIbIO
J000r0 TEKCTOBOTO peAaKTopa.

Ecomm He wncnonb3oBate mpu BbI3oBe mHporpammel TLINK cnenuansrOro
KJII0Ya /map, TO TOJy4aeMbIii B pe3ynbTaTe €€ BBIOJHEHUS .map-daiin
COJICPKUT BECbMa Majio HMH(POpMAlMUd — HadajdbHble U KOHEYHBIC aJpeca
pPacnoJIoKEHUsI B MaMATH CETMEHTOB MPOrpamMMbl. YV 6 e O u m e ¢ b B 3TOM,
Haiijig B Katanore ¢aiaoB ar0001 .map-Qaiiia u BeIBEsS €ro Ha IKPaH.

[IpumeHeHue Kkiro4a /map no3BOJISIET MOIYYUTh MOAPOOHYIO KApTy 3arpy3Ku,
COJICpIKAIlly}0 HaydajJbHBIE aJpeca PacCIOJOKEHUS B NAMATH BCEX MPOLEAYp U
MEPEMEHHBIX MPOTPAMMbI, OOBSBICHHBIX B UCXOJHOW MpOrpamMMe C MOMOIIbIO
ncesnooneparopa PUBLIC. [IpuuéMm Kaxablid U3 aApecOB BCTPEYAETCS B TEKCTE
.map-daitna aBaxabl. B mepBoM cmoucke Bce MPOIEAYphl U IEPEMEHHbIE
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yHOPSA0YEHbl 10 aN(aBUTHOMY TMOPSAKY CBOMX HMEH, a BO BTOPOM — IO
NOpAJIKY Bo3pacTaHus aapecoB. C 0 3 0 a i m e TaKyl KapTy 3arpy3Ku s
J000T0 paHee MOTYyYEeHHOTO .com-(aiiia U MpoaHATU3UPYHUTe e€.

C | D

IlepeBon cTpoku

BriBoj
OpUTITAIIeHUS

|
Bson N
|
Address € NOO

Sector € cexrop N

BriBoj
Sector

|
C D

N - HOMep cekTopa (2-X 3HAYHOE HIECTHAALATEPUYHOE YUCIIO)
Puc. 18. Anroputm npoueaypsl N_sector

Copepxamasics B .map-daiine nHpopmainus BecbMa MOJ€3HA MPHU OTIaJKe
oonpmux nporpamm ¢ nomoiisio DEBUG. Ilpu sToM anmpeca mporeayp MOKHO
HCITOJIB30BaTh B KAUE€CTBE aJJPECOB OCTAHOBA IIPHU MCIIOJIB30BaHUU KOMaHAbl (G, a
azpeca MEepEeMEHHBIX MOXHO HCIIOJIb30BaTh I IIPOCMOTPA COAEPKUMOrO dTHUX
nepeMeHHbIX ¢ nomoirsio komanasl D DEBUG. Cnenyer oTMeTuTh, YTO JI0ObIE
MHTEPECYIOIINEe HAc MPOUEAYphl W TMEPEMEHHbIE MOTYT OBITh OOBSBICHBI B
IporpaMmme ¢ nomounsto ncepaoomneparopa PUBLIC .

Bovinonnume ormnanky npouenyp, NpeaHa3HAYEHHBIX I MEPETUCKU
cektopa. Jlist storo B Havane ¢aina Disp sec.asm BpEeMEHHO IOMECTHUTE
TECTOBYIO TIpolieaypy Imit:
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Imit PROC NEAR
CALL Init sector
CALL N_sector
CALL Prev_sector
CALL N_sector
CALL Next_sector
INT 20h

Imit ENDP

Be13oBbl npoueaypsl N_sector 0OyclIOBIIEHBI HE TOJIBKO HEOOXOIUMOCTBIO
OTJIAJIKU ATOM NMPOLEAYPHI, HO U MO3BOJISIIOT BO-IEPBBIX, “3aTOPMO3HUTH~ BBIBOJL
CEKTOPOB Ha DJKpaH, a BO-BTOPBIX, IIO3BOJIIIOT ClelaTh TEKYLIIUM JHOOOH
UHTEPECYIOLINM HAC CEKTOP.

IIpumeuanue. Ilpu nonyueHun .com-¢aina MNOTYYUTE KapTy 3arpy3ku U
IPOBEIUTE €€ aHAJIN3.

DOyHKIMU TUCTIeTYepa KOMaH/]

[Toutn nro0as MONHOLIEHHAs] MPOTrpaMMa SIBJISIETCS. WHTEPAKTUBHOM, T.€.
CIIOCOOHOM BECTH AMAJIOr CO CBOMM MOJb30BaTelieM. ECTecTBEHHO, YTO Halla
nporpamMma JaMIupOBaHUs MaMsTH (KOTopas B MIEPCIEKTUBE MOXKET Pa3BUTHCS B
peaaKToOp TEKCTOBOM MHGOpPMAIMKM) TaKXKe JOJKHA ObITh MHTEpakTUBHOU. OHa
JI0JI’KHA BOCITPUHUMATh KOMaH/IbI MOJB30BaTeNs, Ha0upaeMble Ha KJIaBUATYpe U
BBIBOJMTh HAa DKpaH OTBETHBIE cooOmieHus. [lpu 3TOM NpUHATO Ha3BIBATh
COOOIICHUS TOJIb30BATENsl (HApUMep, KOMAaHJIbl) BXOJHBIMU COOOIICHUSIMU, a
COOOIICHUS TIPOTPAMMBI — BBIXOIHBIMH.

Pacrio3naBanue komaHj TMOJB30BATENS MOPYYUM MPOTrPAMMHOMY MOJYIIIO
(mporieaype), Ha3pIBAEMOMY JTUCIETYEPOM KOMaH[. J{aHHBIH MOIY/h 3aHUMAET
[EHTPAIIbHOE MECTO B MPOTPAMMHOM CHUCTEME M KOOPJIUHUPYET paboTy APYrux
MOJTyJIEH.

BBoa KkoMaHabI

JlormycTuM, 4TO Hamia NporpaMMa BBITOJIHIET BCErO HIECTh KOMaHJ, KaXa0u
13 KOTOPBIX COOTBETCTBYET CBOS YNPABIIAIOIIAS KIaBUIIA:

<F1> — BbIBecTH Ha 3KpaH Opeab Ayt cektop (256 6aiit) OII ;

<F2> — 3anncaTth CKOPPEKTUPOBAHHBIN CEKTOP B ITAMSITH ;

<F3> — BeIBecTH Ha 3KpaH cienytomui cexrop OIT ;

<F4> — BpIBecTH Ha HKpaH HavdayibHbIi cektop OII ;

<F5> — BeiBecTH Ha 3KkpaH cekTop N, rae 0<=N<=256 ;

<F10> — 3akOHYUTH pabOTy MPOrpaMMBI.

OCOOEHHOCTBIO 3TUX U MHOTHX JAPYTHX YNPABISIOMIMX KJIABUIL SBISETCS TO,
YTO UM COOTBETCTBYE€T HE OObIuHBbIM, a pacmupeHHbliii kox ASCIL. B
PaCIIMPEHHOM KOJE KaXJ0€ U3 256 KOJIOBBIX 3HAYEHHN MOXKET UMETh HAPSAY C
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0OBIYHOM MHTEpIIpeTalreil BTopoe cMbIciaoBoe 3HaueHue. Hanpumep, koa ASCII
3Bh o6o03HayaeT cuMBOI ““ ; 7, HO ATOT K€ KOJ[ COOTBETCTBYET M Kiiapuiie <F1>,
AnanoruyHo koja 44h coorBercTByeT M cuMBoily D u knaBume <F10>. Takum
obpazom, B pacmmpeHHoM kojae ASCII mpeaenbHOe KOTMYECTBO “‘CUMBOJIOB” HE
256,a512.

Kak pazmenute oObunbIii U pacmmpeHHbiii koabl ASCII, yToOb1 He ObLIO
nytanuipbl? Jlomyctum, 4TO AN BBOAA CUMBOJIa Mbl oOpamaemcs Kk DOS ¢
nomoisio HHCTpyKuu INT 21h. B pesynbrare Oyzaer BbI3BaHa MOJIMpOrpamMma
DOS, oxunaromas HakaTusi KJIaBuii. Eciii Mbl HaKMeM “00BIUHYIO” KIIABHUIITY,
TO JaHHasg MOAIporpaMMa MEPEeNacT Halleil nporpamMmMme B peructpe AL
cootBeTcTBYrOIMI Ko ASCIL. Ecnu ke Mbl HO)KMEM yIPaBJISIONIYIO KIABUIILY,
Harpumep, <FI1>, 1o B AL Oyner BosBpameH 0. Eciu MBI BBIIOJHUM
uHctpykiuio INT 21h moBtopuno, To B AL Oyner BosBpamen kon ASCII,
COOTBETCTBYIOIIUI YIIPABJISAIOIIEMY CUMBOJY.

Hwxe npuenen texcr mnpouenypsl Read byte, BwimomHstomed BBOJ €
KJIABHATYPHI JII0OOTO CUMBOJIAa — OOBIYHOTO WM pacimupeHHoro. [Ipu 3ToM kon
ASCII cumBona Bo3Bpaiaercs B peructpe AL, a B peructpe AH yka3spiBaercs
tunt cuMBojia (1 — OOBIUHBIA CHUMBON, -1 — CHMBOJ PACIIMPEHHOTO KOJA).
OOG6paTuTe BHIMaHUE, YTO BBIBOJ ‘3Xa’” CHMBOJIA HE TIPOU3BOIUTCS.

PUBLIC Read byte

. CuurniBaer KOJ CHMBOJIa C KJIABHATYPbI

; Bexom: AL — xoxg ASCII cumBoaa
; AH — tun cumBona (1 — oObIYHBINA CUMBOJI; -1 — CUMBOJI
; pacUIMpPEHHOTO KOJ1a)

Read byte PROC NEAR

MOV AH,7 ; BBoa cumBoOIa
INT 21h ;  0Oe3noxa
OR AL, AL ; PacmmpenHsii kox ?
Iz Extended ; Ja
MOV AH, 1 ; OOBIYHBIN CHMBOJI
JMP Exit

Extended: MOV  AH,7 ; BBoI pacmmpeHHOro
INT 21h ; Kozja
MOV  AH, OFFh ; AH <« -1

Exit: RET

Read byte ENDP
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I o m e cmume mnpoueaypy Read byte B ¢aitn Kbd io.asm, a 3aTem
BBITIOTHUTE €€ oTiaaky, ucnoias3ys DEBUG. [ns storo mnonyuwute aiin
Kbd io.com u nHabepute komanay DOS:

DEBUG Kbd io.com
Jlnis 3amycka mporpammbl ucnoib3yite komanny DEBUG: G 1, rme i —
aapec B nuctunre wuHcTpykuuu RET. (B ¢aitne Kbd io.asm mocnennuii
nceBnooneparop END nomken BpemenHo comepxatsh umsi Read byte.) Haxxumas
pasnuYHbIe KIABWIIK, TPOBEPHTE MPABWIBHOCTh 3allOJHEHUS MPOIEAYPOH
peructpa AX.

AJIrOpuUTM AUCHIETYEPA

Ha puc. 19 mpusenena 6mok-cxema mnpouenypsl Dispatcher, BeimonHstomen
COBMECTHO ¢ paccMmaTpuBaeMoil manee mnporeaypoit Command QyHKIUM
aucneryepa koMmasa. Jmas Toro, yToObl 00ECTIEUYUTh CTPYKTYpHOCTH alTOPHTMA,
Mbl, KaKk U B OJHOW W3 MpeplAyluXx padot, ucnosb3dyem ¢uar nepeHoca CF u
oTiepary HaJl HUM.

Konuposanue npouenypsl Dispatcher He mpeacTaBisier ocoboro Tpyna. Tpu
dTama ee aJIropuTMa peanu3ylTcs IyTeM BBI30Ba paHee pa3paboTaHHBIX
nporeayp. Otan «BbIBOJ MpUTTAIICHUs» pealn3yeTcsl MyTeM BhIBOJA Ha DKpaH
CTPOKM CHMBOJIOB WIIM, JaX€, BCETO OJHOTO-ABYX CHMBOJIOB, OJHO3HAYHO
YKa3bIBAIOIMX HAa TO, YTO MpOrpaMMa OXHUAAaeT KOMaH] Moiib3oBarens. J[Ba
sTama — «PemakTUpoBaHUE CUMBOJIa» U «BBIMONIHEHNE KOMAHABD) PEaTH3yIOTCS
yTeM BbI30Ba cooTBeTcTBeHHO mpouenyp Edit byte m Command, koTopsix y
HAC TOKa HeT.

[Ipouenypa Edit byte ~ He wuMeeT BBIXOAHBIX MAPAMETPOB U HMEET
€IUHCTBEHHBIN BXOAHOW mapametp: peructp DL conmepxut HOBbIM Kox ASCII
penakTupyemMoro cuMmBoda. Pazpa®oTka JaHHON Npoueayphl BBIXOIUT 32 PaMKH
JaHHOM paboThl (OHa TOTpedyeTcss TpU  MPeoOpa3OBaHUHU  MPOTPAMMBI
JaMIIMPOBAHUS B PEJAKTOP TEKCTOBOM MH(POPMAIIUH) U TO3TOMY MBI BBIHYKJICHBI
3aMEHUTh ee «3ariaywmkoi». [Tpoueaypa—3ariaynika uMeeT TO )K€ UM U Te Ke
napaMeTpsl, YTO U HacTosuas npoueaypa. Ho B ominuue ot Hee «3ariyiika» He
MUMEET WUJIU MOYTH HE UMEET BHYTPEHHUX OIEPATOPOB.

3 anuuwume npouenypy-zarnymky Edit byte B daiin Disp sec.asm.

BeinojiHeHne KOMaH/AbI

Otan “BeInojiHEHUME KOMaHJbI® PpEATU3YEeTCs IYyTEM BBI30BA MPOLEAYPHI
Command. J[lannas nponenypa mnomaydaer B peructpe DL xoxg ASCII,
COOTBETCTBYIOIIMI KOMaHJE, U B 3aBUCUMOCTH OT 3TOr0 KOJa BBI3bIBAET
MPOLEAYPY, BBIIOJHSIONIYIO 3aJJaHHOE KOMAHOM JICVUCTBUE.

Ha puc. 20 mpuBeaena 6mok-cxema mpoueaypsl Command. Ilentpanbnoit
O0COOEHHOCTBIO €€ aTOPUTMA SIBJISIETCS] UCIIOJIb30BaHUE TAOJUIIBI TIepeXo0B. B
JAHHOM TalnuIe NIl KaXJA0W pa3pelieHHON KOMaH/bl MOJb30BaTENsl OTBOISATCS
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Tpu Oaiita. B mepBom Gaiite Haxoautes koa ASCII, cooTBeTcTBYIOMIMIT KOMaHIE,
a B JIBYX ApYyrux OailiTax — HadaJbHBIA ajpec (BHYTPHUCETMEHTHOE CMEIICHHUE)
COOTBETCTBYIOIICH mpolieayprl. B mocieanem 6aiite Tabmauisl Haxoautest 0.

S

Sector € HavyaJIbHBIHA
CEKTOp

[P
I‘
[TepeBon cTpoku
BriBog
MIPUTJIAICHUS

Bsoxa cumBona

a
CuMBOI

HCpacCII.

a
PenaktupoBanue I
CUMBOJIa Brimonnenue
KOMAaH/IbI CF € 1
|
CF&<O0 CF&O0
|

HECT

Ja

C D

Sector — Oydep /U1 peTaKTUPOBAaHUS CEKTOPa
CF — npusnak 3aBepuienust (0 — npoJoiKuTh, | — OKOHUUTH paboTy)

Puc. 19. Anroputm npouenypsl Dispatcher
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C

D

Briienenne nepsoro
3JIEMEHTA TaOJIUIIBI

0 DL A:N I[pyroe 3HAUYCHUC
l JIEMCHTA J,
Brigenenne
Bri3oB
Y WCHOJIHUTEIS CJICOYIOLICTO
CF<1 KOMaH/I JJIEMEHTA
TaOIUIIBI
, [
| |
HET

DL — xox koMaHbI

C

D

CF — npusnak 3aBepuienus (0 — npoaoKuTh, 1 — 3aBepIIUTh padoTy)

Puc. 20. Anroputm mnpoueaypsl Command

[Tponeaypa Command coBmecTHO ¢ mpouenypoit Dispatcher ob6ecnieunBatot
BBITIOJTHEHHE aJIrOpUTMa aucrerdepa komaua. [loatomy 06e mporeaypsl, a Takke
Tabnuity nepexoaoB Table mbl moMecTuM B ouH U TOT ke daiin Dispatch.asm.
®dparmenT sToro ¢aiina, cogepxkamuii Mmoayan Command u Table :

Cgroup GROUP Code seg, Data seg

ASSUME CS: Cgroup, DS: Cgroup

Code seg SEGMENT PUBLIC

EXTRN
EXTRN
EXTRN
EXTRN

Send crlf: NEAR
Init sector: NEAR
Next sector: NEAR
Prev_sector: NEAR
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EXTRN Edit byte: NEAR
EXTRN Copy_ sector: NEAR
EXTRN N sector: NEAR
EXTRN Read byte: NEAR
ORG 100h

; KoopaunupyeT BhIOIHEHUE MOIYJIEH pegakTopa

Dispatcher PROC NEAR
Dispatcher ENDP

; HNuTepnperatop KoMaH1

;  Bxoasl: DL - kox ASCII, COOTBETCTBYIOIIMI KOMaH/IE
;  Urenme: Table — Tabnuma nepexoaos

Command PROC NEAR

PUSH BX
LEA BX, Table ; BX<aapec Tabauis
Mi1: CMP BYTE PTR [BX],0 ; Kowner Tabnuiibl ?
JE Not in_table ; Ja, koa HeT B Tabnuie
CMP DL, [BX] ; DTO BXOJ B TAOIUITY?
JE Dispatch ; Jla, BBIMIOJTHUTH KOMaHTy
ADD BX,3 ; Her, mepexon k
CLC N (14% (11 (21%
JMP M2 ;  DJEMEHTY TaOJIMIIbI
Dispatch: INC BX ; AQpec nmpoueaypbl
CALL WORD PTR [BX] ; BbI30B npouenypsl
STC ; CF €1
JIMP M2
Not in table: STC ; CF €« 1
M2: INC Ml ; [loBTOpEHME JI1 HOBOTO 3JIEMEHTA TAOIHIIBI
POP BX
RET

Command ENDP
Code seg ENDS
Data seg SEGMENT PUBLIC
;  Tabnuma comepkut paspeuieHnbie paciupenabie ASCII-koas! u
;  aapeca mpoleayp, BBIMOJHSIOUIAX COOTBETCTBYIOIINE KOMaH bl
Table DB 3Bh ; <F1>
DW OFFSET CGROUP: Prev_sector
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DB 3Ch ; <F2>

DW OFFSET CGROUP: Copy_sector

DB 3Dh ; <F3>
DW OFFSET CGROUP: Next sector

DB 3Eh ; <F4>
DW OFFSET CGROUP: Init_sector

DB 3Fh ; <F5>
DW OFFSET CGROUP: N_sector

DB 0 ; Konerr Tabiauipl

Data seg ENDS
END Dispatcher

PaccMoTpuM 0COOEHHOCTH 3THX MOJyJieH, 0OYCIOBJIEHHbIE NPUMEHEHUEM
HOBbIX 1niceBmoonepatopoB PTR u  OFFSET. [IlceBmoomepatop PTR
WCIIOJIB3YETCs JJI1 YTOYHEHMsI THMAa JAaHHOTO, 00pabaThiBaeMOro MHCTPYKIIHEH
nporpammel. OOparutre BHMUMaHHWe, 4To Tabiuma Table comepkut u OalThl U
cioBa. Tak kak MbI paboTaeM C JByMsl THUIIAMH JAHHBIX, TO MbI JIOJDKHBI YKa3aTh
TpPaHCIATOpY-acceMOIepy, KaKoW THUI JaHHBIX HCIIOIB3YETCS TP MPUMEHEHUU
uHcTpyKuuit CMP unmun CALL. B cnyuae, ecnu MHCTpYKIMs OyIeT HamucaHa
cnenyromuMm oopazom: CMP [BX], 0, To accembiiep HE TOMMET, 9TO MBI XOTUM
CpPaBHUBATH — CJIOBA WUJIU OANUTHI.

Ho ecnu mb1 3anniiem nHetpykuuio B Buae: CMP BYTE PTR[BX],0
TO acceMOyepy cTaHeT sicHo, uto BX yka3piBaeT Ha OailT, 1 9TO MBI XOTHUM
cpaBHUBaTh OalThl. AHamormuno, umHcTpykius CMP  WORD  PTR[BX],0
Oyner cpaBHuBaTh cioBa. C apyroit croponsl, uHcTpykuus CMP AL, [BX]
npobsieM He BbI3bIBaeT, T.K. AL — 3T0 OallTOBBIM peructp, U acceMOiep
MOHUMAET 0€3 pa3zbACHEHUM, YTO Mbl XOTUM CPaBHUBATh OANTHI.

Kpome toro, kak Bel momuute, nuncrpykuus CALL mokeTr ObITh JIMOO THIA
NEAR, mu6o tuna FAR. Jlns 3amanust agpeca “6nmmskoro” BbizoBa (“NEAR
CALL”) tpebOyercss OIHO CJIOBO, B TO BpeMs Kak /i “JaJIbHEr0” BBI30BA
Tpebyetrcss nBa cioBa. Hampumep, unctpykumss CALL WORD PTR[BX]
nocpeacteom « WORD PTR» rosoput Tpancisaropy, yto [BX] yka3piBaer Ha
OJIHO CJIOBO, TIOITOMY accembiiep OyJeT TreHepupoBaTh ONU3KUN BBI3OB U
HCIIOJIB30BaTh TO CIOBO, Ha KOTOpoe yka3biBaeT [BX], kak agpec, KOTOPbIA MBI
s3anmcanu B Table. (/[[ns mampHEro BBI30Ba, KOTOPHIM MCIOJNB3YyEeT ajapec,
COCTOSIIIIUN U3 JBYX CJIOB, MBI JOJDKHBI OBUTH OBl MCIOJIB30BaTh MHCTPYKIIHIO:
CALL DWORD PTR[BX] , rne DWORD o3nauaer “Double Word” — nBoiinoe
CJI0BO.)

st TOro, 4TOOBI MOMYYHUTH apeca MPOUEAYP, BHI3BIBAEMBIX JTUCIETYEPOM U
colepKaluxcs B Tabnuue, Mbl IpuMeHUM HOBbIM nceBpoomnepatop OFFSET.
Crpoka

DW OFFSET CGROUP: Prev_sector
COOOIIAET TPAHCIATOPY O HEOOXOJIMMOCTH NMPUMEHUTH CMELIEHUE MPOLEAYpPbl
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Prev_sector. OT0 cMelleHHE MOACYUTHIBAETCS OTHOCUTEIBHO Hayaja TPYMIbI
CGROUP, u umenHo noatomy Heobxomumo moctaButh “ CGROUP: ” mepen
uMeHeM mpouenypsl. Eciu 661 Mbl He momecTiin Tam CGROUP, To accemOnep
MOJICYMTHIBAM ObI afgpec Prev_sector OTHOCHTENBHO Hayaia CETMEHTa KO/, a 3TO
HE COBCeM TO, 4To HyXHO. (B nmanHom koHkpetHoMm ciydyae CGROUP He
HE00X0aMM, T.K. B Halllel IPOrpaMMe CETMEHT KOJia 3arpy»aeTcsi IepPBhIM. TeM
HE MEeHee, I ACHOCTH MBI Oyaem Besfe mucath < CGROUP: )

[IpuMenenue s peanu3aluy AUCHETYEpA KOMAHJ TaOJMIbI MEPEXO0B
3HAYUTETHLHO YBEIIMYUBAET €r0 TUOKOCTh, T.€. MPUTOJHOCTh K Monudukanuu. B
caMOM JieJlie, MBI JIETKO MOXEM J00aBHUTh B HAIly MPOTPAMMYy HOBBIE KOMaHJIbI,
HaOupaemble Ha KjaBuarype. Jlas 3TOro aocTatoyHO 3amucath MPOIEAYpY,
BBITIOJTHSIONIYIO HOBYIO KOMaHAY, B MOAXOISIINI (Daily, © MOMECTUTh HOBYIO
TOYKY BXoja B Table.

3aganue

3anuwume @daitn Dispatch.asm Ha IUCK U BBIOJIHUTE OTIAIKY
nporpammbl. OTiakeHHass TporpaMma JIOJDKHA MPaBUJILHO pearupoBaTh Ha
Ha)KaTHe JIF0OO0M KIIaBHUIIIH.

5. KOHTPOJIbHAA PABOTA N1

NMPEOCTABNEHUE UH®OPMALMA B 3BM U
ANIEMEHTbI A3bIKA ACCEMBIJIEPA

KoutponbHas pabora Nel KoMmbrOTEpHass W BBINOJIHSAETCS B JUANOrE C
KOHTpoJipyrouen nporpammoii. Ona BimrouaeT 10 3agannii. Huxe npuBoasTes
IIPUMEPBl  PEIICHUM 3aJaHhii MW METOJMYECKHME PEKOMEHAAMU II0 HX
BBITIOJTHEHUIO.

3aganme 1. IlonyuuTs JBOMYHOE TIPEACTABICHUE 3aJaHHOTO LEJIOrO
JNECSITUYHOTO YHCIIa.
Vkazanus. s mpeoOpa3oBaHUsl JACCATUYHOIO YHCIA B JBOMYHOE MOXKHO
HCIOJIb30BaTh METOJI BeIuuTanu [1, m.2.1].
IIpumep. [lonyunTs 1BOMYHOE MpeaCcTaBiIeHUE aecaTuaHOro yucna 5000.
Pemenne. BeimosmHuM BeIYUTAHUSA:
_ 5000
4096 (6ut 12)
904
512 (6ur9)
392
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256 (6ut 8)
_ 136

128 (6ut 7)
8

8 (Our 3)
0

3aroyHUM OUTHI IBOUYHOIO YKMCIIA, HAUYMHAS C MJIAMIErO:
1001110001000 (otBeT).

3apnanue 2. HaifTm pa3HOCTh JBYX 3aJIaHHBIX ITOJOKUTEIBHBIX JBOWYHBIX
quces.

VYkazanusa. BelunTanue IBYX TOJIOKHUTEIBHBIX YHCEN CIIEIYyeT BBITIOJHUTH
CJIIO’)KEHHEM IIEPBOT0 M3 HUX C JIOMOJHEHHUEM BTOPOTO (OTPHUIATEIBLHOI0) YHCIIa
[1, m2.1]. Ilpexnae, yeMm Toay4aTh JOMOJHEHHUE OTPUIATEIBHOTO YMHCIIA,
HEO0OXO0JIMMO HMCXOJHOE IMOJIOKHUTEIHLHOE YHCIIO JOTOJHHUTH ClIeBa He3HAYAITUMU
HYJISIMH J10 OaiiTa WM clioBa (B 3aBUCHUMOCTH OT BEIMYMHBI Ymcia). MHade —
3HAKOBBIM OWT uncia (out 7 ms Oaiita, 6ut 15 mist ciioBa) OyAeT OTCYTCTBOBATb.

IIpumep. Haittu  pasHocte  aBowuHbix yucen 1010100100111 wm
110010010011001.

Pemenne. Pacimpum Bropoe umciio g0 16 6ut: 0110010010011001 . Haitnem

€ ¢¢

HOHOHHHTGHLHBIﬁ KOJ 3TOr'0 K€ 4ucijaa, HO B34ATOI'O CO 3HAKOM .

1) uaBeptupyem Bce Outer: 1001101101100110

2) nmpubasssiem 1: + 1
1001101101100111
CyMMupyeM TIepBOE YUCIIO C TIOTYICHHBIM JOTIOTHEHUEM:
1010100100111

+1001101101100111
1011000010001110  (oTBeT)

3aganue 3. Hailitu pasHOCTP  JBYX  3aJaHHBIX  IOJIOKUTEIBHBIX
mecTHaauarepuuHbix yncen. (M3 6ompliero ynciia BbYeCTh MEHBIIIEE. )
VYkazanus. Beluntanue mecTHaAATEpPUUYHBIX YHACET BBITOIHIETCS aHAJIOTHYHO
BBIUMTAHUIO JIECATUYHBIX YHCEN C TOW JIMIb pa3sHULEH, YTO 3aHUMaeMas M3
CTapIIEro pa3psiaa €AMHUIA, B TEKYLIEM pa3psaae coctapisieT He 10, a 16 enunun
[1, m 2.2].
[Ipumep. Haiitu pasnocTs mectHaauarepuunbix uncesn A74F u 8ESC.
Pemenne:  A74F
8ESC
18F3 (otBer).

3aganme 4. [lycTh B JaHHBII MOMEHT BpPEMEHH HEKOTOpPbIE PErucTpbl
coziepxkar:



84

(peructp 1) =XXXXh, ..., (peructp n) = XXXXh

KakoB (B miectHamuarepuuHoit cucreme) Qusmueckuin agpec sueiiku OIl,
COJIepIKAIIECH:

1) wmuamgmmwmii 6aiT cienyromieit ucnonasemon Ha LI1 uacTpykiuu;

2) Muaamui 6alT BEpPIIUHBI CTEKA;

3) OaiiT naHHBIX, 00pabaThIBaEMbIN TEKYIEH HHCTPYKITUEH [MHCTPYKIIHS .

Vkazanus. Jng monydeHus — (QU3MYECKOro  agpeca  HCKOMOM  siIYEUKHU
HEOOXOMMO TMPOCYMMHUPOBATH COJECPKUMOE COOTBETCTBYIOIIETO PErucTpa
cerMeHTa, ymMHoxkeHHoe Ha 16 (10h), ¢ comepKUMBIM pErucTpa, B KOTOPOM
HaXOJUTCSI BHYTPUCETMEHTHOE cMmetienue [ 1, m. 3.3, 5.1].

[Tpumep. IlycTh B JaHHBIM MOMEHT BPEMEHU HEKOTOPBIE PETUCTPBI COAECPKAT:

. .. .(DS)=3FA5h. . . (BX)=4A84h

Haiitn ¢dusnueckuii aapec suetiku OII, conmepxamieli OalT JaHHBIX,
oOpabatbpiBaeMbliii Tekyet nHCTpykuueit: MOV [BX], AL

Pemenue.
R=(DS)x 16 + (BX) =3FAS x 10h + 4A84 = 3FA50 + 4A84 =
=444D4 (oTBeT).

3amanue 5. Ilyctb B [JaHHBII MOMEHT BpPEMEHM HEKOTOPBIE PETUCTPHI
COJIepIKar:

(peructp 1) =XXXXh, ..., (peructp n) = XXXXh

KakoBo Oyner comepkuMoe ykazaTenss KOMaHIbl (WJIM yKa3aTels CTeKa) B
pe3yJbTaTe BBINIOIHEHUS CIEAYIOUIUX MAIIMHHBIX MHCTPYKUHM: [MHCTPYKIIUU C
YKa3aHHEM UX JIJIMHBI .

VYkazanus. Kaxxnas BeimomHsieMas HHCTPYKIMS 00paOOTKU JTAaHHBIX BJIMSIET HA
coAepKUMOE YyKaszaress komanael [P B cooTBeTrcTBMHM CO CBOEW UIMHOHM, a
MHCTPYKIMSL TIepefadydl yYIpPaBJICHUS] — B COOTBETCTBUU CO CBOMM aJpECcOM
nepexona [1, m. 3.2].

Ha ykazarens cteka SP BIUAIOT TOJBKO HEKOTOpPbIE MHCTPYKIIMHU, & UMEHHO:
PUSH, POP, CALL, RET, INT, IRET, PUSHF, POPF. Ilpu stom crneayer
YYECTB, YTO CTEK “pacTeT”’ B CTOPOHY MEHBIIMX aapecos [1, m. 5.1].

[Ipumep. IlycTs B 1aHHBIII MOMEHT BPEMEHHM HEKOTOPBIE PETUCTPBI COAEPIKAT:
. . . (SP)=FE4A.

KakoBo OyzaeT comep:KUMoe yKazaTelssl CTeKa MOCJI€ BBIMOJHEHUS CIETYIONIUX

WHCTPYKIIUM:
PUSH AX  (anuna 1 6aiiT)
PUSH BX  (anwuna 1 Gaiit)
RET (nmuHa 1 6auT)
CALL 200h (mnuna 3 Gaiita)

Pemenune. Unuctpykuuu PUSH u CALL n00aBiisitoT B CTEK 1O OJHOMY CJIOBY
(2 Gaiita), a unctpykuusa RET Oeper cnoBo u3 creka. CinepoBarenbHO, AJIMHA
cTeka ypenuuutcs Ha 4 Oaiita. HoBoe conepxkumoe peructpa SP:
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(SP) = FE4A — 4 = FE46 (otBer).

3aganme 6. 3amucarth coaepxkuMoe (B IIECTHAALATEPUYHOW CHUCTEME)
3aJIaHHOTO PETUCTPa, MOJYYEHHOE B PE3YJbTATE BBIOJIHEHUS CIEAYIOIINX
orepaTopoB acceMmOepa [onepaTopsi|.
Vkazanus. Jli1 MOATOTOBKM K BBINOJHEHUIO 3aJaHUs PEKOMEHAYETCS
UCITI0JIb30BaTh HH(OPMAIIHIO O JIOTHYECKHUX ornepaTopax [1, m. 6.2.2].
IIpumep. 3anucarb comepxkumoe peructpa BX, momydeHHOE B pe3ynbTaTe
BBIITOJTHEHUS OIIEPATOPOB:
MOV  BX, 0ABCDh
MOV  CX, 0707h
AND BX, CX
Pemenne. CHauano 3amnuiieM JBoudHoe coaepxkumoe peructpoB BX u CX no
BbINIOJIHEHUS onepauuu AND:
(BX)=1010101111001101
(CX)=0000011100000111
Beimmonnum onepanuio AND u nepeBezieM pe3ysbTaT B IIECTHAALATEPUUHYIO

CUCTEMY:
1010101111001101

AND _0000011100000111
0000001100000101
[01[3]1[01[5] Otser: 305 .

3aganme 7. YKa3zaTh HOMEP HENPABHIBHOIO ONEpAaTOpa MEepe]adyd JaHHBIX B
CIEAYIOIIEM CIUCKE onepaTopoB [onepaTopsl MOV].

Vkazanue. Jlis TOATOTOBKM K BBINOJHEHUIO 3aJaHUs PEKOMEHIyETCs
MCII0JIb30BaTh MH(POPMALIMIO O OmNeparopax mepenayu JaHHbiX [1, m. 6.2.3] u o
BCIIOMOTaTEbHBIX MCEBIOONEparopax [ 1, m. 6.6].

[Tpumep. Yka3zaTe HOMEp HEMPABWIBLHOIO ONEPATOpPa B CIIUCKE:

1) MOV AX, OFFFFh

2) MOV AL,DL

3) MOV BH, OFFSET Table

4) MOV Arg, AX

5) MOV DL,BYTE PTR Table

Pemienne. HenmpaBuibHBIM ABJISIETCS OomepaTop 3, Tak Kak Uil pa3MELICHUS
cMemeHust aapeca (oHo 3amaetrcs rniceBpoorneparopom OFFSET) Bcerna
TpeOyrorcst 16 OUT maMsaTu, To ecTh clloBO. A jnHa peructpa BH — 8 6utos.

OtgeT: 3.

3aganme 8. 3amucate coiepkuMoe (B IIECTHAALATEPUYHON CHUCTEME)
3aJIaHHOTO PErucTpa, MOJYYEHHOE B PE3YyJIbTaTe€ BBIMOJIHEHUS CIEAYIOMINX
oTiepaTopoB accemoOIiepa [onepaTopsl|.
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Vkazanus. [l DOATOTOBKM K BBINOJHEHUIO 3aJaHHUsl PEKOMEHIyEeTCs
UCII0JIb30BaTh HH(OpPMaIIHIO 0 oneparopax casura [1, m. 6.2.5].

[Ipumep. 3anucate couepxkumoe peructpa AL, monayueHHoe B pe3yJbTaTe
BBITIOJIHEHHUSI OTIEPATOPOB:

MOV AL, 7Ah
STC
RCR AL, 1

Pemenne. Onpenenum conepxumMoe peructpa AL 10 BBIIOJHEHUS Omeparopa
RCR:
(AL)=7Ah=01111010
Oneparop RCR (LuKiIM4YecKUid CABUT BIPABO YEPE3 MEPEHOC) BBITAIKUBAECT
coJiepKUMOe MJIaJIIero oura rnepBoro onepannaa u nomemaet ero B ¢uar CF, a
npexknee conepxxumoe CF 3anocut B cTapimii Out onepanaa. Tak kak omnepaTop

STC nomectun B CF 1, To B pe3ynbrare BoinojgHenus: RCR:
(AL)=10111101 =BDh, otBet: BD

3amanue 9. 3anucath cojepxkuMoe (B JECATUYHOM CHUCTEME) 3aJaHHOTO
perucTpa, MOJIYYEHHOE B pE3yJIbTaTe BBINOJHEHUS CIEAYIOLIUX ONEpaTOpOB
acceMOJiepa [omepatopsl].

Vkazanus. J[Ji1 MOATOTOBKM K BBINOJHEHUIO 3aJaHUs PEKOMEHIAYETCs
MCIIOJIB30BaTh MH(GOPMAIIMIO O OTIEpaTopax yCIOBHBIX mepexooB [1, m. 6.5.1] u
o onepaTropax mukia [1, m.6.5.3].

IIpumep. 3anucate copepxkumoe peructpa AX, MOJIy4YEHHOE B Pe3yJbTaTe
BBITIOJTHEHUS OIIEPATOPOB:

XOR AX, AX
MOV  BX, 20

Al: CMP BX, 10h
JBE  Next
INC  AX
DEC BX
IMP Al

Pemenue. B 3anucanHoM (parMeHTe mporpaMMbl MEpBbIE JBa olepaTopa
BBIMOJIHAIOT uMHUNManm3anuio nukiaa I[IOKA, a mnocnepyromme onepaTopsl
KOJUPYIOT caM 3TOT LUKJ. YCJIOBHEM NOBTOPEHHUS LMKJIA SIBISETCS YCIOBUE
(BX)>10h. Omneparop ycnoBHoro nepexona JBE (mepeiitu, eciii MeHbIlE WU
paBHO) peaqu3yeT BBIXOJ M3 LHUKIA. ODTOT ONEpaTop HCHONb3YeTCsS IS
MEPEXOJ0B TOC/ie CpaBHEHMsSI OE33HAKOBBIX 4YHUCEN, KAKOBBIMU SIBISIOTCA
onepanbl onepatopa CMP — (BX) u 10h.
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IIpu mepBom BeImoaHeHun omnepatopa CMP 3nauenue (BX)=20, uro siBHO
oomnpire, yeM 16 (10h). B pesynbrate mepBoro BbeinoiaHeHus nukia (AX)=1, a
(BX)=19. B pesynbraTe uerBeptoro BeimojHeHus — (AX)=4, (BX)=16. D10
BBIIIOJIHEHUE LIMKJIA SIBISETCS MOCIEIHUM, TaK KaK CIIEIYIOIIEE BBIITOJTHEHUE
orneparopa JBE peanu3zyer BbIXO U3 LIHUKJIIA HA OIEpaTop ¢ METKOM Next.

Otger: 4.

3ananme 10. [Ipeqnaraercs onpeaenuTs IJIMHY 3ape3epBUPOBAHHOTO ydacTKa
NaMATH WU JJTUHY BEIBOJUMOTO Ha SKpaH COOOIIEHUSI.

Vkazanus. [l TOATOTOBKM K BBIMOJHEHUIO 3aJaHUS  PEKOMEHIIYyEeTCs
UCIOJIb30BaTh MH(POPMAILIMIO O TICEBIOOIEpaTopax ompeaeneHus AaHHbIX [1, m.
6.4].

[Ipumep. VYkazate qiuHy (B OailiTax) ydyacTka NaMsTH, PE3EPBHPYEMOTO
CJIEIYIOLMMU OTIEPATOPAMHU:

Masl DB 10 DUP (?)
Pere DW 10, 20h, ‘Ab’
Text ‘Hello’

Pemenue. OIl pesepBupyercs Tpems mceBaoomnepatopamu. llepBwiii oneparop
pesepBupyet 10 OaittoB, BTOpoii — 6 OaiitoB (3 cioBa), Tpetuii — 5 OalTOB.
O6m1ee yncio pe3epBUpyeMbIX 6aTOB maMsTH — 21 (OTBET).

6. KOHTPOJIbHAA PABOTA N 2

PA3SPABOTKA NMPOrPAMMbl HA ACCEMBIJIEPE

BBenenue

[lenpr0 BBINOJIHEHHSI JAHHOM pabOTHl SBISETCA KOMIUIEKCHAs MpOBEPKA
HaBBIKOB IIPOrpaMMHUPOBAaHUS Ha SI3bIKE acceMOmepa.
Pe3ynbpTarel pabOTHl MPENCTaBISIOTCS B BHAE COBOKYIHOCTH CIETYIOIINX
JOKYMEHTOB:
1) nepeBo moamporpamwm;
2) (Qaiinoas CTpyKTypa NporpamMmsl;
3) OJIOK-CXEMBbI aITOPUTMOB MPOLIEYD;
4) ucxoansli (aiin (paiiasl) IporpamMmel;
5) 3arpy304HbIi MOJ1yJIb IPOTPAMMBI.
IIpumMepsb! AepeBbEB NOANIPOrpaMM IIpuBeeHsbI Ha puc. 10, 14, 15.
[Ipumepsl (ailtoBoil CTPYKTYpbl IPOrpaMMbI IPUBEEHBI HAa puc. 13 u 14.
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OcCHOBHBIM TpeOoBaHUEM K OJIOK-CXE€MaM aJIrOpPUTMOB MPOIEAYpP SIBISETCS
BHITIOJTHEHUE TpeOOBaHUW CTPYKTypHOro mporpammupoBanus [1, 1.7.3].
[Tpumeps! anropuT™MoB MpoLeayp NpuBeAeHbI Ha puc. 5, 11, 19.

OcCHOBHBIM TpeOOBAaHMEM K HCXOJHBIM MOIylIsM ((ailiaM) MNporpaMMsl
SBJSECTCS HalIuuve KoMmmeHTtapueB [1, m. 8.6]. IIpumepbl UCXOOHBIX MOMIYJIEH
PUBEACHBI B ONTUCAHUAX JJA0OPATOPHBIX padoT 3 u 4.

HepeBo mnoamporpamm, (aitioBas CTpyKTypa MporpaMMbl U OJOK-CXEMBbI
Opoueayp TNPENCTaBISIOTCS Ha JIMCTax MHcueld OyMard, BBIIOJHSIOTCA
aKKypaTHO XOpOIIO TMOHSTHBIM Mo4epkoM. JlomyckaeTcsi mpeacTaBiIeHUE ITHUX
JOKYMEHTOB B BHJI€ (pallyioB Ha JMCKETE, MOJYYEHHBIX C MOMOIIbIO TEKCTOBOIO
penaktopa Word. OcTanbHble HOKYMEHTHI MPEACTABISAIOTCA B BUAE (DAIOB ¢
paclIMPEHUAMHU .asm U .COm Ha JIUCKETE.

BapuaHTbI KOHTPOJIBLHON padoThI Ne2

Bapmuant 1. Ilo 3anpocy nmporpaMmsl M0JIb30BaT€Nlb BBOJUT C KIIABUATYPbI
IIOCJIEIOBATENBHOCTD LIENBIX TPEX3HAYHBIX MOJIOKUTEIBHBIX JAECATUYHBIX YHCEII,
paszieseHHbIX mpobenamMu. BBOJ ocienoBaTeIbHOCTH 3aKaHYMBACTCS HAKATHEM
<Enter>.

[IporpaMma BBIBOAMT Ha 3KpaH CyYMMYy OSTHX YMCEJ, IPEICTABICHHYIO B
JECSATUYHOM U IECTHAAUATEPUYHON CUCTEMAX CUHUCIICHUS.

Bapuant 2. [lo 3ampocy mporpamMMsbl MOJb30BaTelb BBOJUT C KIABHATYpbl
LIEeJI0€ TOJOXKUTENbHOE necatndyHoe uucino N. [lo cnemyromemy 3anpocy OH
BBOJAUT C KJIaBUATypbl N LENBIX TPEX3HAYHBIX IMOJOKUTEIBHBIX AECATUYHBIX
YHCe, pa3JeICHHBIX POOETaMH.

[IporpaMma BBIBOAUT Ha 3KpaH CYMMYy OTHX YMCEJ, IPEICTABICHHYIO B
JNECSITUYHON U IBOUYHOM CUCTEMAX CUHUCIICHUS.

Bapuant 3. [lo 3anpocy nporpammsl Mojap30BaTeNb BBOAUT C KIIABUATYPbI
MOCJIEIOBATENBHOCTD LEIBIX TPEX3HAYHBIX MOJOKUTEIbHBIX JECATUYHBIX YHCEN,
paszelieHHbIX nmpodenaMu. BBo1 moCiie10BaTeIbHOCTH 3aKaHUUBAETCA HAXKATUEM
<Enter>.

[Iporpamma BBIBOAUT HAMOOJIbIIIEE YUCIO W3 BBEJCHHBIX, MPEICTABICHHOE B
JNECSITUYHOW U IBOMYHOM CUCTEMAX CUUCIICHUS.

Bapuanr 4. [lo 3anpocy mporpaMmbl MOJb30BaTElIb BBOJAHWT C KIJIABUATYPHI
LEeJ0e MOoJoXuTeNnbHOEe necatnyHoe uucno N. Ilo cnemyromemy 3anmpocy OH
BBOJAUT C KIABHATYpPbl N LEJBIX TPEX3HAYHBIX MOJOKUTEIBHBIX AECATUYHBIX
YHCell, pa3JeIeHHbIX IPOOEeTaMH.

[Iporpamma BBIBOJWUT HaWOOJbIIEE YUCIO U3 BBEICHHBIX, MPEIACTABICHHOE B
JNECSITUYHOM U IIECTHAUATEPUYHON CUCTEMAX CUHUCIICHUA.

Bapuant 5. Ilo 3anpocy mporpammsl I0Jb30BaTeNIb BBOJUT C KJIABUATYPbI
MOCIIEIOBATEIBHOCTD LEIBIX TPEX3HAYHBIX MOJOKHUTEIbHBIX JECATUYHBIX YHCEN,
pazziefeHHbIX nmpobdenaMu. BBOJ Mocinen0BaTeIbHOCTH 3aKaHYMBAETCS HAXKATHEM
<Enter>.
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IIporpamma BBIBOOUT HAaWMEHBLIEE YUCIO U3 BBEACHHBIX, MPEICTABICHHOE B
NECATUYHOW Y MIECTHAAUATEPUYHON CUCTEMAaX CUHUCIICHHUS.

BapuanT 6. Ilo 3anpocy mporpamMmbl NOJIB30BATENIb BBOAUT C KJIABHATYPbI
LEJI0€ IOJIOKUTENIbHOE AecsaThuHoe uuciio N. Ilo crienyromemy 3ampocy OH
BBOJIUT C KJIaBUATypbl N LENbIX TPEX3HAUHBIX MOJOKHUTEIBHBIX IE€CITUYHBIX
qHCell, pa3/elIeHHbIX TPOoOeTaMH.

IIporpamma BBIBOOUT HAaWMEHBLIEE YUCIO U3 BBEACHHBIX, MPEICTABICHHOE B
NECATUYHOW U IBOUYHOM CUCTEMaX CUUCIICHHUS.

Bapuant 7. Ilo 3anpocy mporpaMmbl MOJIb30BaTElb BBOAUT C KJIABHATYpbI
MOCJIEIOBATENBHOCTD LENBIX TPEX3HAYHBIX MOJIOKHUTEIbHBIX AECATUYHBIX YHCEIL,
pas3ziesieHHbIX npolenaMu. BBoja mociaenoBaTeIbHOCTH 3aKaHUMBAETCSl HAXKaTHEM
<Enter>.

[IporpaMma BBIBOJUT IOCJIEAOBATEIBHOCTD ATUX K€ YUCEII, HO 3alIMCAHHBIX B
0OpaTHOM MOPSAKE U B IIECTHAALATEPUYHON CUCTEME CUUCIICHHUS.

Bapuant 8. Ilo 3ampocy mporpaMmbl IOJIb30BATENIb BBOJMUT C KJIABHATYPbI
LeJI0e MOoJIOKHUTENbHOE AecatuyHoe uncino N. Ilo cnepyromemy 3ampocy OH
BBOJIUT C KJIaBUATypbl N ILENbIX TPEX3HAUHBIX MOJOKHUTEIbHBIX JI€CITUYHBIX
YuCeJl, pa3/IeJICHHbBIX TPOOEIaMH.

[IporpaMma BBIBOAMT IOCIIEIOBATEIBHOCTh ITUX K€ YMCEJl, HO 3alMCAaHHBIX B
0o0paTHOM MOPSAKE U B IBOMYHOMN CUCTEME CUHUCIICHHUS.

Bapuant 9. Ilo 3anpocy mporpaMmbl MOJb30BaTEIb BBOAUT C KJIABHATYPHI
MOCJIEIOBATENBHOCTD LEIBIX TPEX3HAYHBIX MOJOKUTEIbHBIX JECATUYHBIX YHCEN,
pasziesieHHbIX npoOenamMu. BBoa mociaenoBaTeIbHOCTH 3aKaHUMBAETCSl HaXKaTHEM
<Enter>.

[Iporpamma BBIBOJUT O3TH K€ 4YHMCIA Ha SKpaH B MOPSIKE BO3pPACTaHMS
BEJINYMHBI YUCJIA, IPUYEM B HIECTHAAUATEPUYHON CUCTEME CUUCIICHUS.

Bapuant 10. Ilo 3anpocy mporpammbl IOJIB30BaTENIb BBOJIUT C KJIABHATYPHI
LEJ0e TMOJOoXUTENbHOE necatndyHoe uucno N. [lo cnemyromemy 3anpocy OH
BBOJAUT C KIABHATYPbI N MEJBIX TPEX3HAYHBIX IOJIOKUTEIBHBIX AECATUYHBIX
YHCel, pa3/IeJICHHBIX TPOOETaMH.

IIporpamma BBIBOOWT O3TH JK€ 4YHWCIA Ha DJKpaH B MOPSAKE BO3pPACTaHMS
BEJINYMHBI YUCJIA, IPUYEM B JBOMYHON CUCTEME CUHUCIICHMUS.

Bapuanr 11. Ilo 3anpocy nporpaMmel MOJb30BATENb BBOAUT C KIIABUATYPHI
ITOCJIEA0BATENBHOCTD LEIBIX TPEX3HAYHBIX MOJOKUTEIBHBIX AECATUYHBIX YHUCEN,
pazziefeHHbIX npobdenaMu. BBOJ Mocinen0BaTeIbHOCTH 3aKaHYMBAETCS HAXKATHEM
<Enter>.

[Iporpamma BBIBOJIUT 3TH K€ YUCIA HA SKPaH B MOPSJIKE YOBIBAHUS BEJIUYUHBI
4yucia, IPUYeM B JBOMYHON CUCTEME CUHUCIICHMUS.

Bapuant 12. Ilo 3anpocy mporpammbl IOJIB30BATENb BBOJIUT C KJIABHATYPHI
LEJ0E MOJOoXUTENbHOE necatTnuHoe uucino N. Ilo cnemyromemy 3ampocy OH
BBOJUT C KJAaBUATypbl N LENBIX TPEX3HAYHBIX IOJOKHUTEIBHBIX JIE€CITUYHBIX
YHCell, pa3JeleHHbIX IPOOeIaMH.
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[Iporpamma BBIBOJIUT 3TH K€ YUCIA HA DKPaH B MOPSJIKE YObIBAHUS BEIIUYUHBI
4yucia, IpU4eM B HIECTHAAUATEPUYHON CUCTEME CUUCIICHMUS.

Bapuant 13. Ilo 3anpocy mporpamMmbl NOJIb30BATENIb BBOJIUT C KJIABHATYpPbI
COOOIIIEHNE Ha PYCCKOM SI3bIKE, 3aKaHYUBAOIIEECs CUMBOJIOM ““.” wiu “!” .

[Iporpamma BBIBOJUT Ha B3KpaH 3TO K€ COOOIICHHE, 3alMCAHHOE TOJIbKO
3arjJaBHbBIMU OYKBaMHU.

Bapuant 14. Ilo 3anpocy nmporpamMmsbl NOJIb30BAaTENIb BBOJUT C KJIABUATYPHI
COOOIIIEHHE Ha PYCCKOM SI3bIKE, 3aKaHYMBAOIIEECsS CUMBOJIOM “.” Ui “?” .

[Iporpamma BBIBOJUT Ha D3KpaH 3TO K€ COOOIICHHE, 3alHMCAHHOE TOJIbKO
CTPOYHBIMHU (MaJILIMU) OYKBaMHU.

Bapuant 15. Ilo 3anpocy mporpammbl MOJIb30BATENIb BBOJUT C KJIABHATYpPhI
cooOlIeHre Ha aHTTINMCKOM SI3bIKE, 3aKaHYHMBAIOIEECs CUMBOIOM . miu “?” .

[Iporpamma BBIBOJUT Ha D3KpaH 3TO K€ COOOIICHHE, 3alHMCAHHOE TOJIbKO
3arjJaBHbIMU OyKBamu.

Bapuant 16. [lo 3anpocy mnporpammbl NOJIb30BATENIb BBOJIUT C KJIABHATYpPHI
cooOlIeHre Ha aHTJIMMCKOM SI3bIKE, 3aKaHYMBAIOIIEECS CUMBOIOM ‘. win “!” .

[Iporpamma BBIBOJUT Ha 3KpaH 3TO K€ COOOIICHHE, 3alMCAHHOE TOJIBKO
CTPOYHBIMH (MaJIbIMH) OyKBaMH.

Bapuant 17. Ilo 3anpocy nporpamMmbl MOJIb30BATENIb BBOJUT C KJIABHATYpPhI
JIBA LIEJIbIX YETHIPEX3HAYHBIX MOJOKUTEIbHBIX JAECATUYHBIX YHCIIA, PAa3AEICHHbIX
3HAKOM omepanuu “+” mim “-*

[Iporpamma BBIBOAMT HaA 3KpaH pe3yJbTaT OMNEpalid B JBYX CHCTEMax
CUHMCJICHUS — B IECATUYHON U B JJBOUYHOM (B JOTOJHUTEIIBHOM KOJE).

Bapuant 18. Ilo 3anpocy nporpaMmsl oJib30BaTeNlb BBOJUT C KIaBUATYPHI JBa
LETbIX YETHIPEX3HAYHBIX MOJIOKUTEIbHBIX JCCATUYHBIX YHCIA, Pa3IqeiIeHHBIX
3HaKOM orepanuu “ *

[Iporpamma BBIBOJUT Ha SKPaH PE3yJIbTAT ONEpPALMU YMHOKECHHUS .

Bapuant 19. Ilo 3anpocy nmporpammsl IOJIB30BaTENIb BBOJAUT C KJIABHATYPBI
JIBA 1IEJIBIX YETHIPEX3HAYHBIX MOJIOKUTEIbHBIX JAECATUYHBIX YHCIIA, Pa3AeICHHBIX
3HAKOM orepanuu “/” .

[Iporpamma BBIBOAMT Ha SKpaH pe3yJbTaT OMepaluu JeJIeHUs (4acTHOE U
OCTaTOK).

Bapuanr 20. [Io 3anpocy nporpaMmbl MOJb30BaTENIb BBOAUT C KIIABUATYPHI
7B LIEJIBIX TPEX3HAYHBIX MOJOKUTEIIbHBIX JECATUUHBIX YHCIIA.

[Iporpamma BBIBOJUT Ha 3KpaH COOOIIEHUE O TOM, ACJIUTCS JU MEPBOE YUCIIO
Ha BTOpoe 0e3 ocTarka, a 3aTeM COOOIIEHHE — JCIUTCS Ju 0e3 ocTaTKa BTOPOE

YHCJIO Ha MepBoe.
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NMpumeyaHue

[Ipy BBOmE ¢ KIAaBUATYphl JOECATHYHOIO YHCIIA CJICAYyeT Y4YeCTh, YTO
HOJyYEHUE JBOMYHOTO IMPEACTABIACHHUS TAKOI'0 YHWCJIa BBIMOJHIETCS HHAYe I10
CPaBHEHHIO C MICCTHAAUATCPUYHBIM YHCIOM. [IpH 3TOM KaXayr OUYepeaHyIO
JNCCATUYHYIO LH(PY CIeayeT yMHOXXKHTh Ha BEC IO3MIIMM 4YHCIa, a 3aTeM
IIPOCYMMHUPOBaTh pe3y/IbTaThl YyMHOKEeHUS. Hampumep, pu BBoJie 3-X 3HAYHOTO
qucIIa nepBas nudpa yMHOKAeTCS Ha CTO, BTOpas — Ha JIECATh, a TPEThs HHU(pa
oepeTcst 6e3 U3MECHEHHUS.
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NMPUNOXEHUE 1
PABOTA B CPEOE MS-DOS

MS-DOS — nuckoBas oneparionHnas cucreMa ¢pupmbl Microsoft. 1o mpoctas
OJIHOTIOJIb30BATENIbCKAs, OJIHONPOrpaMMHasi orepanuoHHas cucrema. K ee
JIOCTOMHCTBAM OTHOCATCS BEChbMa Majlblii 00BhEM 3aHUMAEMOU MaMSITH, a TaKXKe
0O0JBITIOE YUCIIO pa3pabOTaHHBIX VISl HEE MPUKIIATHBIX TPOTPaAMM.

3anyck MS-DOS

3anyck MS-DOS nmpou3BOAUTCS WK B CAMOCTOSITENIBHOM PEXUME WIH B CPEIe
omnepanonHoit cucreMbl Windows. s 3amycka MS-DOS B camocToATEIbHOM
pexxuMe Tpedyercsi, YTOObl Ha JIOTUYECKOM CHCTEMHOM JHUCKE (C:) HaXOAWUJIHUChH
daiinel, oOpasyromue MS-DOS:

1) lo.sys - comep>uT moAmporpaMMbl BBO/Ia-BbIBOJIA;

2) Msdos.sys — COIEPIKHT SIAPO ONEPAITMOHHON CHCTEMBI;

3) Command.com — unteprnperatop komang MS-DOS.

Ot Tpu (Qaitma HUKOTJAA HENb3s KoppektupoBath. Crnemyromue aBa daiina,
oTHocsAmuecs K MS-DOS, MOXKHO KOPPEKTUPOBAT:

1) Config.sys — nepedyeHb CBelIEHHI O ycTpoicTBax, uMeronuxcs B 9BM, u
KaK C O3TUMH YCTpoiicTBaMuM padoTarh. 3alycKk JpallBepoOB YCTPOWCTB
MIPOU3BOAUTCS U3 ATOTO (aiina;

3) Autoexec.bat — nepeuenp komang OC, KOTOpbIE€ OHAa JOJIKHA BBINOJIHUTH

cpasy e nociye cBoei 3arpy3ku B OIL.

3anyck MS-DOS B caMOCTOSITEIBHOM peXUME OOBIYHO MPOU3BOIUTCS MPH
OTCYTCTBUU Ha CUCTEMHOM JIMCKe omnepaluoHHoi cucteMbl Windows. B atom
cnydae 3amyck MS-DOS mnpous3BOIWTCS aBTOMAaTUYECKHA TOCJE BKJIIOUYCHUS
nutanus. [Ipu Hammuuum Windows ¢ TOMOIIBIO JOMOJHUTENbHBIX JIEUCTBUN
TaKXe€ MOXHO 3amycThuTh MS-DOS B camMOCTOSTENBHOM pPEKHUME, HO ITOTO HE
JenaT o Tol mpuuuHe, yTo Windows mo3BosisieT 3amyckath MS-DOS Goinee
MPOCTBIMU CIIOCOOAMMU:

1) B ceance MS-DOS;

2) B pexxume smysiiiun MS-DOS.

B nepBom cnydae pabora ¢ MS-DOS mnpousBoautrcs B okHe Windows u
MO3TOMY BeChbMa y100HA. 3aIlyCK 3TOTO PEeKUMa MPOU3BOIUTCS:

<myck > = <mporpammel > > < ceanc MS-DOS >

B pexume smynsanuun MS-DOS Windows o4eHb HCKYCCHO UMUTHPYET padoTy
MS-DOS. Tlons3oBarens HayumHaeT pPabOTy C YUCTBIM HKPAHOM, HHUKAKUX
BHEIIHUX TMpU3HaKoB Hanmuuug Windows y Hero Her. 3amycK 3TOTO pekuMa
MPOU3BOAUTCS:

<myck > > < 3aBeplieHue paboTel > 2> < pexum smyssiiuun MS-DOS >
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JIist  BBITIOJIHEHMSI TMPOTpaMM, OIKUCHIBAEMbIX B JaHHOM IOCOOUH, SIBHO
MPEANOYTUTENbHEN pexuM “ceanc MS-DOS”.

OO0mue ceeaenus o komanaax MS-DOS

[Tocne 3amycka MS-DOS m00bIM M3 MEpEeYUCICHHBIX BBIIIE CIOCOOOM Ha

HKpaHe MOSIBIISIETCS €€ MpUTJIallieHue, HalpuMep, CASAYIOIIEero TUIA:
C:\SIMP>

DTO NnpurianeHue 03Ha4aeT, 4To B TEKyLUK MOMEHT BpeMeHu DOS oxunaet
OT Bac KOMaH[bl, U 4YTO OHa HAXOJUTCA B TOYKe (AMIOBON CTPYKTYphl —
C:\SIMP ,
rae SIMP — tekymumii katanor Ha JjoruueckoM aucke C: .

Crpoka 3kpaHa, B KOTOPOIl OSIBUWJIOCH MIPUTJIAIIEHUE, HA3bIBAETCS KOMAaHAHOM
CTpoKOH. B 3T0i1 cTpoke Bbl HabMpaeTe KOMaHIy:

< UMS IporpaMmsbl > [< mapameTpsl >]
IJIe 9acTh KOMaH/Ibl B KBaJpPaTHBIX CKOOKax He o0s3aTelbHA.

Nms mporpammbel — wumsi  (Qaina, cofep)Kamiero 3arpy304HbIi  MOIYJIb
porpaMmbl (paciiMpeHue UMEeHH (aityia - .com Wi .eXe), Ui UM KOMaHTHOTO
daiina (pacmupenue - .bat). Pacmmpenune mMenu ¢aiina B KOMaHIE MOXKET
OTCYTCTBOBATb.

Komannuerit ¢aiin — daiin, cogepkanuii Heckonbko Komaung MS-DOS. On
CO37IaeTCs TI0JIb30BaTENIeM KaK OOBIYHBIM TEKCTOBBIN (paitn, mMmerommil 1rodoe
COOCTBEHHO MMsI, HO 00s13aTeILHO paclIupeHne uMeHu - .bat . [Ipu aTom Kaxas
KOMaHJla HaOupaeTcs Ha OTACNIbHOW CTpoke dKkpaHa. OIWH KOMaHIHBINA (aiin
urpaet ocoOyto posb - Autoexec.bat. OH 3amyckaeTcsi aBTOMaTUYECKH (TO €CTh
6e3 namero yuactus) MS-DOS B camom Havane ee pa®oTel. OOBIYHO cpenu
MPOYUX KOMaHJ ATOT (paiiyl COACPIKUT:

1) xomanny 3amycka nognporpammsl PATH;

2) KOMaHJbl 3allycKa JpaiiBepoOB KJIABUATYPhI U SKpaHa;

3) xomannmy 3amycka ytuwauTbl Norton Commander (umm npyroit mogoOHOM

YTHJIUTBI).

HaGpaB komanny, Bbl Haxumaere knaBumly < ENTER >. B pesynbrate
KOMaHJa IoCTynaer B MHTeprperarop komana MS-DOS, xoTopslii mocrymnaer
cienyomuM obpazom. Bo-nepBeIX, OH ompenensier UMs MporpamMMmbl, KOTOpas
JIOJDKHA  OBITh  BBIIOJIHEHA — 3TO  IOCJIEIOBATENbHOCTh  CHUMBOJIOB,
3aKaHYMBAIOIIASICS TIEPBBIM TMpoOesioM. Bo-BTOpbIX, HHTEpHpPETATOP KOMAH]
UUIET aApec TpeOyeMon MporpaMMbl — ONPEIENSIET, HA KAKOM JIOTHYECKOM JUCKE
HAXOJIUTCS 3arpy304YHBIA MOJIYJIb IPOIPAMMBI, a TAKKE €€ aJIpec Ha PU3NYECKOM
JTUCKE.

C yderoM TOTO, UuTO B (PalIOBON CTPYKTYpE CHCTEMBI MOTYT HaXOIUThHCS
HECKOJIbKO (aiiyioB ¢ TpeOyeMbIM HMEHEM, HEOOXOIUMO YETKO MPEACTaBIsAThH
aIrOpUTM TMOUCKa TpedyeMoro ¢aia, Mo KoTopomy padboTaeT MHTEpHpeTaTop
komang MS-DOS:
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1) Bo-mepBbIX, OH MPOCMATPUBAET CBOM BHYTpeHHUE TaOnuubl. Eciu npu 3ToM
ums (aiina HalWIeHOo, TO 3alyCKAeTCsl COOTBETCTRYOMAasA porpamma. Muaue —
nepexo/l Ha mar 2;

2) mpocMaTpuBaroTcs Bce Gaiiibl TEKYIIEro KaTanora;

3) mouck (aitma BO Bcex KaTajorax, ykazaHHbIX B komaHzae PATH daiina
Autoexec.bat . Hanpumep, komanga PATH c:\len; c:\auto coob1iaeT o Tom,
YTO MporpamMMHble ¢aiibl ciaeayeT uckarb B karajgorax LEN u AUTO
jJoruueckoro aucka C: .

Ecnu B cBOE#l KOMaHi€ BbI HE 3aJja)IM pacliupeHrue uMeHu (aiina, To B 1000M

U3 TPEX NEPEYUCIEHHBIX 1Iar0B MPUOPHUTET MOUCKA CIETYIOLINN:

1) umercs aiin ¢ pacuimpeHueM .com ;

2) C pacIIMPEHUEM .€XE€ ;

3) ¢ pacmmpenuem .bat .

Ecnu HU OJIMH U3 TpeX MEePEUNCICHHBIX IAr0OB MMOMCKA HE YBEHYAJICS YCIIEXOM,

Ha 9KpaH BbeiBouTCS: Bad command or file name (umsa xomanasl unu daiina

YKa3aHO HEBEPHO) U BHOBB BblaeTcs npuriamenue MS-DOS.

Cucremubie koMmauasl MS-DOS

EctecTBeHHO, 4TO MEepeyrcaInTh Bce komaH bl MS-DOS HEBO3MOXKHO, TaK Kak
UM JTFO00M TIPOrpaMMBbl MOKET paccMaTpUBaThCS Kak KoMmMaHja. Pedb mMoxer
UITH TOJIBKO O TIEPEUYHCIICHUU KOMAaHJ, TPEOYIOIMIUX BBITOJTHEHHE CHUCTEMHBIX
mporpaMm —  YTWIHT, JIMHTBUCTHMYECKHX TIPOIECCOPOB U JPAMBEPOB.
CooTBeTcTBYyIOIIAs CUCTEMHAsI IporpaMMa MOXKET HaXoauTbesi BHyTpu MS-DOS
WM CYIIECTBOBaTh B BHJE OTIEIHLHOTO .com- WM .exe-daina. KomaHmsl,
COOTBETCTBYIOIIME TMEPBOMY THUIY IMPOrpaMM Ha3bIBAIOTCS BHYTPECHHUMH, a
BTOPOMY — BHEIIIHUMU. BOT HEKOTOpBIE U3 CUCTEMHBIX KOMaH]I.

3agaHue TEKYIIEro JIOTMYECKOro JAucka (BHYTpeHHsiss KomaHpaa). [{ns storo B
orBeT Ha mnpurnamenue MS-DOS nocrarouno HaOpath TpedyemMoe uMs
JOTUYECKOTO JIUCKa, HAITpUMED:

C: wm D:

3ajaHue TEKyIero Karajgora (BHyTPEHHSII KOMaH/a):
CD < wums-nyTh KaTtanora >
Hanpuwmep, B pesynbrare BoinosneHus: komanasl CD \SIMP\SET
TEKYIIMM KaTajloTOM CTaHET JI0o4YepHUM Karaimor karaimora SIMP — SET.
Tekymuii TOru4ecKuid TUCK IPU 3TOM HE MEHSETCS.

BrIBO Ha 3KpaH COACPKUMOTO KaTtaiora (BHYTPEHHSST KOMaH/Ia):
DIR [<ums nor. qucka>|[<umsi[-nyTh] Katanora win gana>][/p][/w] ,
I/Ie KBaJPaTHBIMUA CKOOKaMH BBIJICJICHBI HEOOS3aTeIbHbIC MTApaMETPhI.
Ecnu mapameTpbl-uMeHa OTCYTCTBYIOT, TO Ha SKpaH BBIBOJMTCS COACPKUMOE
TEKYIIEeTO KaTaJjora:
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DIR

Ecnu 3amaHo UMs IOTHYECKOTO TUCKA, TO BBIBOJUTCS COAECPKUMOE KOPHEBOTO
KaTajora Ha 3ToM aucke. Hampumep, ciemyromias KOMaHIa BBIBOJUT Ha DKpaH
COJIEP’)KUMOE KOPHEBOTO KaTaJloTa Ha JIOTUYECKOM JTUCKE A :

DIR A:

Ecim 3amaHo uWMs Kartanora, TO Ha JKPaH BBIBOJUTCS €ro COICPKUMOE.
Hanpumep, criemyromas KoMaHAa BBIBOJUT Ha JKpaH COACPKUMOE KaTaiora
SIMP, sgBnsronierocss AOYEpPHUM KaTaJOTOM 1O OTHOIIEHUIO K TEKYILIEMY
KaTajory:

DIR SIMP

Ecnu 3amano mMms ¢aiina, To Ha SKpaH BBIBOASTCS CBENIEHUS TOJIBKO 00 3TOM
daiine. Ilpm 3amanum wuMeHu (aitna paspemraercss BMECTO — Jt00OH
MOCJICIOBATEIbHOCTA CUMBOJIOB B UMEHHU (B TOM YHUCJE, 1 BMECTO PACIIUPEHUS
MMEHH) 33J1aTh CUMBOJ “*”. B 9TOM cilyuae Ha SKpaH OyayT BbIBEJICHBI CBEJCHUS
0 Bcex (aiiax, UMEIOIMNUX B CBOMX HMMEHAX IOCJIEI0BATEILHOCTH CHMBOJIOB,
3a/laHHble B KoMmaHje. Hampumep, cremyromnasi KOMaH/ia BBIBOJUT CBEICHHS O
Bcex ¢aiax TeKyIero Karajiora, MMEIOIINX PacIIuPEHue .exe:

DIR *.exe

Ecnu nadopmanus B kaTajiore CIMUIIKOM BEJIUKA, YTOOBI YMECTUTHCS Ha OJTHOM
9KpaHe, TO HUCIOJB3YIOT mapamerp /p . B aToMm ciywyae 3amonHeHue sKpaHa
MIPUBOJINT K MPUOCTAHOBKE BBHIBOIA 10 HAXKATHS BaMU JTFOOOU KIIABUIIIH.

[TapameTp /W ucTionb3yeTcs JJIs CKATUS BEIBOJAMMON HA SKpaH MH(POpMAIIUU 3a
CYET TOTO0, YTO ISl KaXKI0ro (aiiia BEIBOAUTCS JHIIb UMs, a aTpuOyThI (pasmep,
JaTa ¥ BpeMsl CO3/IaHMsI) OITyCKalOTCs.

KommpoBanue daiina (BHYTpEHHSA):

COPY [ums mor.muckal |[<umsi[-myTh] daitmal> [ums nor.aucka2 |[<ums|[-myThb|
daitna2>
Jannass koMaHZa co3faer Komuio aitna ¢ uMeHeM <ums daitma 1> u
npHUCcBanBaeT HOBOMY (ailiny ums <ums ¢aina 2>. Hanpumep, komanga
COPY abc.exe c:\simp\abc.exe
Konupyer (aitnn abc.exe , pacloNOXKEHHBbI B TEKYIIEM KaTajlore TEKYILIEro
JOTUYECKOI0 JIMCKa, B (ailll ¢ TakuM 3K€ HMEHEM, HO pACMOJOKECHHBIA B
KaTajiore simp Ha JIOTUYECKOM JIMCKE C: .
B kadecTtBe nmeHu (aiina MOXKHO 3aJaTh CTaHAAPTHOE UMSI yCTPOUCTBA BBOJA-
BBIBOJIA: prn — MPUHTEP; CON — KOHCOJIb (COBOKYITHOCTh 3KpaHa W KJIaBUATYpHI).
Hanpumep, komanna
COPY abc.txt con

BBIBOJIUT (paitn abce.txt Ha skpaH, a KOMaH/1a
COPY con abc.txt

MO3BOJISIET BBECTH (haidst abc.txt ¢ KJIaBUaTypHI.

Komanny COPY MOXHO WUCHOJIB30BaTh IS OOBEIMHEHUS HECKOIbKUX
¢aiinos. Hanpumep, komana
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COPY abcl.txttabc2.txt abe3.txt
obbenunseT aitnbl abel.txt u abe2.txt B paitn abe3.txt .

VY nanenue daitna (BHyTpEeHHSSI KOMaHa):
DEL <uwms daitna>
rae <ums ¢aina> - uMms yaanseMmoro ¢aiina.

[TepeumenoBanue Qaiiina (BHyTpEHHSSI KOMaH/a):
REN <ums ¢aiina 1> <ums daitma 2>
rae <ums ¢aina 1> - ctapoe ums (aiina;
<ums ¢aiina 2> - HoBoe uMs ¢aiina.

BriBox conepsxkumoro (aitna Ha 3KpaH:
TYPE <ums daiina> ,
rae <ums ¢aina> - ums TekctoBoro ¢aiina (B koge ASCII).

dopmartupoBaHue AucKa (BHEUIHSAS KOMaHJa — TpeOyeTcss yTHIIMTa
FORMAT.COM):
FORMAT <wuwms nor. qucka>[/S]
JlanHasi koMaHAa BBINOJHSAET (popmartupoBaHue (pa3MeTKy) AucKeTbl. s
3TOr0 IUCKETY CIEAYET BCTABUTH B IUCKOBOJ A: Ui B: 1 BBECTH KOMaHAy:
FORMAT A: (wmm B:) ,
B PE3yJIbTaTe KOTOPOU MPEXKHEE COAEPKUMOE JUCKEThl YHHUUTOXKAETCS U HA HEU
CO3/1A€TCS ITyCTOW KOPHEBOM KaTaJjor.
3amanne HeoO0S3aTeNBbHOTO KJfoua /S TMPUBOAUT K TOMY, 4YTO KpOMe
(GopmMaTHpOBaHUS HA TUCKETY 3alUCBIBAIOTCS cUcTeMHble ¢aiinsl MS-DOS.
Takas cucTemMHasi JUCKETa MOXET MCIOJIb30BaThesA s 3arpy3ku MS-DOS npu
orcytctBun Windows, min ecnu 3arpy3udk BIOS paccmarpuBaer B kadecTBe
CUCTeMHOro aucka BHavasie A: (wiu B:), a yx 3arem C: (Ha HEM HaxXOAUTCS
Windows).
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NMPUNOXEHUE 2
PABOTA B CPEAE NORTON COMMANDER

IIpeacraBiaenune Ha IKpaHe PaI0BOl CTPYKTYPbI

Yrunura Norton Commander npenHa3HaueHa Jjisi TOTO, YTOOBI MPEJOCTABUTH
nosib3oBaresnto MS-DOS ynoOHbIit uHTEpdelic A 0OImEeHus ¢ 3TOM CUCTEMOM.
JT10 olecrieynBaeTcs, BO-MEPBbIX, HATJISIIHBIM BBIBOJAOM HA SKpaH MHQPOpMaLUU
o (¢ainoBoii cTpykType cuctembl. Bo-BTopsix, Norton Commander cyiiecTBeHHO
YIPOIIAET JJIsl MOJb30BaTess BBoA KoMang MS-DOS.

Jnst Toro, utroOwl 3amyctuTh Norton Commander, goctatoyHo HaOpaTh
koManay MS-DOS — NC. Yacrto 3Ty komaHay BKJItouaroT B (aiin Autoexec.bat u
MO3TOMY OHA BBITIOJIHSAETCS aBTOMAaTHUYECKHU.

B mo0om ciyuae B BepxXHEHl 4acTU SKpaHa MOSBISIOTCS JIBE CHHHUX IaHENH,
KaXKJasi U3 KOTOPBIX COJIEPKUT MepeyeHb (haiioB, pacloilOKEHHBIN B OJTHOM U3
KaTagoroB (¢anaoBOi CTPYKTYphl CUCTeMBI. [Ipm 3TOM B 3arosioBke Kaxaou
NaHEeNN YKa3aHbl UMs JIOTUYECKOTO JUCKa U UMs Katajora. Huxke pacnonaraercs
KoMaHaHass crpoka MS-DOS ¢ 0OBIYHBIM €€ TIpUTJIAIEHHEM W MEPLArOIuM
KypcopoM. B mocnenHeil cTpoke 3KpaHa HaXOJIWUTCS CNHUCOK kinaBum <F1> -
<F10> ¢ kpaTkum 0003HaYCHUEM UX (DYHKITHI.

Karamoru, oro6pakaeMble Ha JICBOU U MPABOM MAaHENAX, MOTYT COBIAAATh WU
HE COBMNaJaTh, HO B JIIOOOM Cily4dae OJlHA W3 IMaHENel, Ha3blBaeMas aKTUBHOM,
O0TOOpakaeT TEeKYIIUH KaTajor. 3aroJiOBOK aKTUBHOW TAHEIH BBIJIEISETCS CEpO-
3eNeHbIM 1BeToM. Kpome Toro, omHO u3 WMeH (ailioB Ha aKTUBHOW MaHENIU
BBIJICJICHO TICEBAOKYpPCOpOM. B oTimune ot 0ObIMHOTO Kypcopa (OH HaXOJUTCS B
KoMaHAHOU cTpoke MS-DOS) nceBnokypcop reHepupyercst He annapaTypou, a
mporpaMmori (B rpaduueckoM peXHMe OHKpaHa). llepexiodyeHne aKTUBHOM
IMMaHCIU IPOU3BOJUTCS HAKATUEM KJIIABUIIIH <Tab>.

Ilepemerenne MceBOOKYpcOpa BHYTPHM AKTHUBHOW MaHENIW HOPOU3BOJUTCS C
MOMOIIBIO KJIABHIII YIIPABJIEHUS KypCOPOM — BHH3, BBEPX, BJIEBO, BIIPABO.
Haxatne xmaBumm <End> mnpuBoauT K yCTaHOBKE TICEBIOKypcopa Ha
nocieaHIow, a <Home> - Ha nepByro CTpOKy na”enu. l{erykoM JIeBOH KIIaBUILH
MBI MOYXHO YCTAHOBHUTH IICEBJOKYPCOp B JIOOYIO TO3HUIMIO HE TOJBKO
AKTUBHOMW, HO M COCEHEN NaHeNH ( IPOUCXOIUT CMEHA aKTUBHOM MMaHEeIN).

B o0mieM cnydae naHeab COACPKUT CTPOKH TPEX TUIIOB:

1) ctpoky “..” , 0003HAYAIOLIYIO0 BBIXOJ B “‘POJUTENHCKUN KaTajor’ JaHHOTO
KaTajnora,

2) CTPOKM ¢ MMEHAMH TMOJKATAJIOTOB JTAHHOTO KaTajora (BBIBOJ MPOIMMCHBIMA
OykBamu);

3) ctpoku ¢ wuMmeHamu (pailJoB JaHHOTO Kartajora (BBIBOJ CTPOYHBIMU
OykBaMmnu).
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B mocnenHen CTpoke IaHENW, Kak MNPaBWIO, 3allMCAHO MM BBIIEIEHHOTO
daiina, ero IuHa, 1aTa U BpEMs CO3JaHuUs WM MOCIeAHEeN MoaudUKauu.

CMmeHa JOTMYECKOTO [IMCKa, COOTBETCTBYIOUIETO MAaHEIW, IPOU3BOIUTCS
OJHOBPEMEHHBIM Ha)KaTHUEM JBYX KJIaBHIII: a) JUIS JIeBOoM maHenu - <Alt>&<F1>;
0) nusa npaBoit manenu - <Alt>&<F2>. Ha skpaHe mosiBUTCSI AUAJIOTOBOE OKHO-
MEHI0O M3 HMMEH JIOTMYECKUX JUCKOB. Ilocime »3toro ciexnyer ycCTaHOBUTH
NICEBJIOKYPCOp Ha TpedyeMoe uMs 1 HaxaTh KiaBuiny <Enter>.

Jlist Toro, yToOBI MEPEUTH Ha TMOJKATAJIOr TEKYIIEro KaTajaora, JO0CTaTOYHO
YCTaHOBUTH Ha HEro IICEBIOKYypcop M Haxarbh <Enter>. Jlis Bo3Bpara B
POJIUTENHCKUM KaTajnor TpedyeTcsl yCTaHOBUTH MCEBIOKYPCOp Ha “..” MU HaXaThb
<Enter>. Ilepememiasich TOM0OHBIM 00pa3oM BBEPX-BHU3 0 (hailioBOM
CTPYKTYpE JIOTHYECKOTO JIMCKAa, MOXKHO CJlIeJIaTh TEKYIIUM JII000M KaTajor Ha
HEM.

[Ipexpamenue pad6otrer Norton Commander NpPOUCXOIUT B pe3yibTaTe
Haxkatus kiaaBuii <F10>. B oTBeT Ha MOsSBUBILIKICS 3aT€M BOIIPOC O HAMEPEHUH
IPEeKpaTUTh padoTy ciaeayeT HaxaTh <Enter>.

Komanas! aist padorsl ¢ gaiinamu

Norton Commander npeaocTaBisieT MOJb30BaTENI0 KOMaHAbI i pabOThl C
daiinamu, HaMHOTO O0Jiee y0OHbIE, YeM COOTBETCTBYIOIIHE KoMaHasl MS-DOS.
PaccmoTpum ux.

Co3nanue karajora. i1 3TOro JOCTaTOYHO YCTAHOBUTh B 3arojIOBKE
AKTUBHOM TMaHeNW “pOAMTENbCKHUI~ KaTaJor [0 OTHOUIEHWIO K BHOBb
CO3[1aBAEMOMY KaTaJIOTy, a 3aTeM HaxkaThb KiaBuily <F7>. Ha skpane nmosButcs
IUAJIOrOBOE€ OKHO C IpUIJIalIeHueM HaOpaTh MMs HOBOro Kartaiora. B orser
cileqyeT HaOpaTh WMs KaTajora MPONMUCHBIMU WM CTPOYHBIMH OyKBaMH U
HaxaTh Kinasuiry <Enter>. B pesyinbraTe Ha aKTUBHOW IAHENM NOSIBUTCS UM
HOBOT'O KaTajora, 3allMCaHHOE MPOMHCHBIMU OYKBAMH.

Konuposanue dgaiina. /{15 sToro tpedyercsi yCTaHOBUThH B 3ar0J0BKE OJHOM
U3 MaHesel “poAMTENbCKUI” KaTalor 10 OTHOIICHUIO K KomupyeMoMmy (aility, a
B 3aroJIOBKE JPYyrol NaHelIn — “pOAUTEIbCKHI KAaTajlor IO OTHOUIEHHIO K
¢ainy-konuu. Jlanee cieqyer yCTaHOBUTH MICEBIOKYPCOP Ha KONMUPYEMbIN (haiis
1 HaxaTh kiaBuiny <F5>. Ha skpaHe NosIBUTCS JUANIOTOBOE OKHO € COOOIIEHUEM
O TOTOBHOCTH BBIIIOJIHUTH KONMMPOBAHUE. B OTBET 1OCTaTOYHO HaXXaTh KIJIABUIILY
<Enter>. (151 oTMEHBI 3TON WM APYroll KOMaHIbl clieqyeT Haxarb <Esc>.) B
pe3ynbTaTe Ha BTOPOU MaHEeIn NOSIBUTCSA UMs CKOMMPOBAHHOTO (haiina.

Jlnst Toro, 4TOOBI CO3/1aTh KOMUIO (haiijia B TOM ke KaTajaore, YTO U UCXOHBIN
(aiin, HeoOXxoauMO 00€ecreunTh, YTOObl CTAPbI W HOBBIA (haiil MMENU pas3Hble
nMeHa. Iy 3Toro ciienyer B IMajJorOBOM OKHE, MOSIBUBLIEMCS MOCIE HAXaTHs
<F5>, naOpatb ums (aiina-Konuu, a yx 3ateM HaxaTh <Enter>.
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KonupoBanue karanora BBITIOJIHSETCS aHAJIOTMYHO KOMUPOBAHUIO OOBIYHOTO
daiina mansabix. [Ipu 3TOM Komupyercs Bce mopaaepeBo (hailyioBoil CTPYKTYpHI,
HAYMHAIOIIEECS C JAHHOTO KaTajora.

KomupoBanue Heckonbkux “mouepHux’” ¢aiaoB (KaTajoroB) TEKYIIETO
KaTajora MO>KHO YCKOPHUTb, HCIOJIb3Yysl BbIA€lIeHHE Tpynnsl ¢ainos. s
BbIIeNIeHUs (ailia He00X0JMMO YCTAHOBUTH HA €r0 UM MICEBIOKYPCOP U HAXKaTh
knaBuiny <Ins>. B pesynbrate ums ¢aiina BHICBEUMBACTCS KEITHIM LIBETOM U
OHO BKJItOUaerca B rpynmy. (s uckimtouenus ¢aiina u3 rpynmnsl HE0OOX0IUMO
MOBTOPHUTH ITH K€ JIBA IEUCTBUSI — YCTAHOBKY TICEBOKYpcOpa U Haxkatue <Ins>.)
[Tocne Toro, xak TpeOyemasi rpymma (ailyioB BblieleHa (B HUXKHEH CTpOKe
naHenu uHdopMaius O OOIeM 4YHuCie BBIJACICHHBIX (AMIoOB U uX 00IeM
o0beMe), €€ MOXKHO CKOMHMPOBATh TOCIEOBATEIbHBIM HaxkatuemM <F5> wu
<Enter>.

Yuauuroxkenue ¢aiina. s sToro tpedyercs yCTaHOBUTH MCEBAOKYpPCOp Ha
UMsl YHHUTOXXKaemoro (aitia m Haxkatp kinaBumry <F8>. Ha skpanHe mosiBUTCS
JIMAJIOTOBOE OKHO C MPOCKOOM MOATBEPIUTh HAMEpPEHUE ynanuTh ¢ain. B oreer
JIOCTaTOYHO HaXxkaTh <Enter> (1111 oTMeHbI - <Esc>).

BeigenuB rpymnmy ¢aiiioB (aHaJIOTHYHO BBIICIICHUIO MPU KOMUPOBAHHWH) €€
MOXHO YHHUYTOXKUTh HAXKaTHEM <F8> u MIOCJICAYIOIMMH HaXXaTHUSAMU <Enter> B
oTBeT Ha Bonpockl Norton Commander.

IlepenmenoBanue ¢aiia. /[ 5T0ro cienyer yCTaHOBUTH IICEBIOKYPCOpP Ha
TpeOyeMblit ¢ailn u HaxkaTh KnaBuiry <F6>. B mosBuBIIEMCS 1MaI0rOBOM OKHE
cienyeT HabpaTh HOBOE UM (aiiia, a 3aTeM Haxath <Enter>.

Co3nanue tekcToBoro ¢aiina. J[nsg co3manuss HoBoro daiia HeoOXO0IUMO
OJIHOBpeMEHHO HaxkaTh kjaBumu <Shift>&<F4>. B mosBuBmemcs Ha dKpaHe
OKHE HEOOXOAMMO Hal0paTh HMs co3AaBaeMoro Qaiiia W HaXKaThb KIIABUIILY
<Enter>. B oTBET Ha MOCIEAYIONMN BOIPOC TAKXKE HAKUMACTCS ITa KIIABMIIA.
Jlanee BBIMONHSAETCSA BBOJ C KJIAaBUATYPhl CONEPKUMOTO (ailyia, 0 3aBEpIICHUIO
KOTOPOTO CIEAYET HAXKATh KIaBuILy <F2>.

PenaxkrupoBanue tekcTroBoro ¢aina. J[nsg paboTel ¢ paHee CO3JaHHBIM
TEKCTOBBIM (paiiloM HEOOXOAMMO YCTAaHOBUTH MICEBIOKYPCOpP B Karayiore (paitios
Ha HYXHbIA (aitn u Haxarb knaBumy <F4>. [[ns Toro, 4roObl mepenucarb
oTKOppekTUpoBaHHbIl (aitn u3 OIl Ha nuck, HeoOX0aUMO HaxkaTh <F2>.

BBoa xomang MS-DOS

B oTiMuune oT pacCMOTpPEHHBIX BbILIE Olepanuil ¢ (ailiiamu, JUisl BHIMOTHEHUS
koTopblx Norton Commander mpenocTaBisieT MOJb30BATEI0 CBOM KOMaH/IbI,
dbopmar octanbHbIX kKomaHa MS-DOS ocraercs 6e3 usmenenwil. Ilpu stom
nomotpb Norton Commander 3akiitouyaercs B yCKOPEHUU HAOOpa 3TUX KOMaH/I.

Kpaiinuii cnydail — mosib3oBaTellb HAOMpaeT KOMaHJy B KOMAaHJIHOM CTPOKE
MS-DOS noJHOCTBhIO BpPYUYHYIO, HE MOJB3YysCh nmoMomiplo Commander. Takoi
METOJ] UCITOJIb3YETCsl I BBOAA KOPOTKUX WM PEIKO UCIOJIb3YEMBIX KOMAaH/I.
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Bropoit meTon — 1Sl 3al0JHEHUsS] KOMaHIHOM CTPOKHM HCIOJB3YIOTCA MMEHA
¢aiinoB, BrICBeUNBaeMbI€ Ha MaHemsix. s Toro, 4ToObl CKONMpoBaTh UM (haiina
C MaHEeNIW B KOMaHAHYK CTPOKY, JOCTAaTOYHO YCTAHOBUTH IICEBIOKYpPCOp Ha
TpeOyemoe wumsi ¢aiija W OJHOBPEMEHHO Ha)xaTh JBE KJIaBUIIU -
<Ctrl>&<Enter>. Ilpu sToM BBeneHHOe uMs (hailla MOXHO PEIAKTUPOBATH
TOYHO TaK)Ke, KaK M OCTaJbHYI0 4acThb KOMaHIHOW CTpoku. Hampumep, mycTb
TpeOyeTCsl BBIMOJHUTH CBS3BIBAHHE HECKOJBKMX OOBEKTHBIX MOJYJIEH B OJIMH
3arpy304Hblii Monyib. Torma B KOMaHAHOW CTPOKE JIOCTATOYHO HaOpaTh
BpyuHyro Jimmb uMs koMannbl (TLINK), a 3atem mepekonupoBath B HEE IO
OJIHOMY TpeOyembie uMeHa .0bj-(aiiios.

Tperuit mMeTon TO3BOJSIET OOOWTHCH BOOOINE 03 3amucu B KOMaHAHYIO
CTPOKY. YCTaHOBHUB TICEBIOKYpPCOp Ha HMEHHM HCIHOJHsIeMoro (haiina
(pacuiupeHre UMEHHU - .com, .exe win .bat), cienyer Haxarb <Enter>. JlaHHbIN
METO/I OOBIYHO MPUMEHSIETCS TOT/Ia, KOTJja KOMaHa He UMEET MapaMeTpOB.

YeTBepThlii METOJ  3aKioyaercss B TOM, 4To KoMmanaa MS-DOS
NEPENUChIBACTCS B KOMaHAHYIO CTPOKY M3 NPOTOKoJia KoMaHji. IIporokon —
CIUCOK ToclieTHuX koMmaH (He 6onee 16), coxpanenusiii B Commander. [Touck
HY>KHOW KOMaH/Ibl MOYKET OBITh BBITIOJIHEH JIByMs criocobamu. B mepBom criocobe
Ha 3KpaH BBIBOJUTCS BECh CIHUCOK (MEHIO) KomaHA. [l 3TOro QocTtaTo4Ho
HaXaTh KOMOWHaIuio kiaaBuml - <Alt>&<F8>. YcraHoBHB TmceBIOKypcop Ha
TpeOyeMyI0 KOMaH]ly B MEHIO, CeayeT HaxaTh <Enter>.

Bo BTOpoM cmoco0e CHUCOK KOMaHjJ B TPOTOKOJIE MPOCMATPUBACTCS
MOCJIEIOBATENBPHO, KOMaHAa 3a KomaHIou. Jlnsg mepexoma K MEPBOM M3 HUX
(camoii HOBOIT) TpeOyeTcs HaxkaTh komOuHaruo <Ctrl>&<E>. IIpu sTom nanHas
KOMaHJla OyJeT CKONMMUPOBaHA B KOMAHJHYIO CTPOKY, TJIE OHAa MOXET OBbITh
CKOppeKTHpoBaHa 10 Haxkatus <Enter>. Ecnu naHHas komaHJa HE yCTpauBaeT,
TO BMecTo Haxkatusa <Enter> crnenyer onsate HaxaTh <CtrI>&<E>. B pesynprate
B KOMaHIHOM CTPOKE OKaXeTCsA cieAyronas KOMaHaa W3 nporokorna. i
MEPEABMKCHUSL TI0 NPOTOKOJIY Ha OJIHY KOMaHIy Ha3aJ CIEAyeT HaXaTb
KoMOuHanuro kiaaBum <Ctrl>&<X>.

Ecau mporpamma, 3amyckaemas J1ro0biM criocoooM u3 Commander, BRIBOAUT
KaKHe-TO JaHHbIE HA PKPaH, TO YTEHUE UX OYyJIeT HEBO3MOXHO U3-3a IPUCYTCTBUS
Ha dKpaHe naneneu. J{nsg toro, 4ToObl yOpaTh ¢ 3KpaHa o0e maHenu, Tpedyercs
oHOBpeMeHHO HaxaTh <Ctrl>&<O>. Jlyis1 BoccTaHOBNIEHUSI MaHeel JOCTAaTOUYHO
onsATh HaxkaTh <Ctrl>&<0>. Y nanenue (BOCCTaHOBJIEHHE) TOJBKO JICBOW MAaHEIIH
MPOU3BOAMUTCS OJHOBpeMeHHbIM HaxkatueM <Ctrl>&<F1>, a mnpaBoil -
<Ctrl[>&<F2>.

Hacrpoiika Norton Commander

Commander npeaocTaBisieT CBOMM MOJIb30BATENSM BO3MOKHOCTH BBITIOJIHSTh
HAcCTpOWKy (popmaTta uHpopmMaIiu, BBIBOJUMON Ha SKpaH.
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B pe3ynbraTe Haxkatus KinaBumu <F9> B BEpXHEW 4acTH SKpaHa MOSBIAECTCS
r1aBHOE (TOPU3OHTAIBHOE) MEHIO U3 MATH MyHKTOB: Left (jieas), Files (daiinb),
Commands (xomanzael), Options (mapametpsi), Right (mpapas). Onna wu3
NO3UIMHA MEHIO BbIJI€NIEHA TCEBIOKypcopoM. [lisi BeiOOpa TpeOyeMoro myHKTa
MEHIO JOCTAaTOYHO YCTAaHOBUTH Ha HEro IMCEBAOKYpPCOp (C MOMOUIBIO KIIABHIII
yhOpaBlieHusT KypcopoM) U HaxkaTh <Enter>. 3To ke MOXXHO CJeNaTh HICITYKOM
JIEBOM KJIABMILIM MbIIIU. B pe3ysnbTaTe momoOHOro BbIOOpa Ha HKpaHE MOSBUTCS
HUCHAJAIONIEe MEHIO, BHIOOP B KOTOPOM IO3BOJHUT BBINOJIHUTH Tpedyemoe
JICHICTBHE.

ITyHkThl ropu3oHTaibHOro MeHio Files 1 Commands no3BOJISIOT € MOMOLIBIO
CBOMX HUCMAJAIONIUX MEHIO BbIJaBaTh KOMaHbI MO padoTe ¢ daitnamu. Muorue
U3 3THX KOMaHJ MOTYT ObITh BBEJEHBI JAPYTMM CIHOCOOOM — Ha)KaTHEM KIIABHIII
<FI> - <F10>.

ITynkTel ropuzonTansHoro meHto Left u Right npeanaznadens! 171 HACTPOUKHU
JIEBOM W TMNpaBOM MAHENeW COOTBETCTBEHHO. [Ipu »3TOM, yCTaHOBUB B
HUCTIQJaomeM MeHIo pexxuM Brief (kpaTkuii), Mbl oOecrieduM BBIBOJ Ha
COOTBETCTBYIOIICH IMAHENW JHIIb OJHUX HUMeH ¢aiioB. 3amanue pexxuma Full
(TOTHBIN) MO3BOJISIET BBHIBOAUTH HA DKpaH HE TOJIHKO MMEHa (ailyioB, HO U HX
OCHOBHBIC XapaKTEPUCTHKU (pa3mep B OailTax, AaTy W BpeMs CO3JIaHMs WU
nocienuerr monupukanuu). Name, Extension, Time, Size - rpymnma moneit B
HUCIIAJAIONIEM MEHIO, TO3BOJISIONIAsl BHITIOJHUTH COPTUPOBKY WMEH (haiiios,
BBIBOJIUMBIX HAa TAHEIb, COOTBETCTBEHHO 10 HWMEHH, PACIIUPEHUIO HMEHH,
BPEMEHU CO3JaHus WM MOaudUKaIUH, pa3mepy (daiina.

[TynkT ropuszonTamsHOTO MeHIO Options mo3BoJsieT yka3aTh WH(OpMAIHUIO,
BBIBOJIUMYIO BHE TaHene. Hampumep, B HHUCHAJAIOIMIEM MEHIO MOXHO
ycTaHOBUTh pexumbl: Path promt (myTe B mpuriameHun) — oToOpakeHUE B
npurnamesuu MS-DOS nmenn tekymero karainora; Key bar (crpoka kinaBui) —
OTOOpaKEHHE B HIYKHEW YaCTH 3KpaHa PyHKIMOHAIbHBIX KiaaBu <F1> - <F10>;
Mini status — BBIBOJ B HIDKHEW 4YacTH KaXJoW MMaHenu WHOOpPMAIUU O
BbIJICJICHHOM (paiizie. B 3TOM ke HHCIaJaroleM MEHIO MOXHO BbIOPATh MyHKT
Configuration (xondurypanusi). Ha skpaHe MOSBUTCS IUAIOrOBOE€ OKHO, B
KOTOPOM MOKHO YCTaHOBUTb JOMOJIHUTENIbHBIE MapaMeTpbl HACTPOUKHU
Commander.



