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BBE)lEHI1E 

, Uenb 3TOR KHHfM - lUlTb cBep.eHlUl no HeKOTOplJlM, He CJJHlDKOM xopomo H3l1eC1'111a1Y
 

BOnpocawnporpaMMHpOBaIOOI AIUI KOMnbIOTepoB ceweltCTBa IBM PC H COBWecTHMlA( C .....
 

Conep>KaHKe IQOO1I OCHOB8HO Ha t<ypeaX neKQHSI. 1IpO'IH'l'aHIIIiX ilB'J'OPOM B Y'le6ma uempax en
 
"HHTEPKBAJUlO" H "nAHHT". B lUUIbHeHmeM DpeJU10JJanleTCR BblllYCTHTb, cepRIO. 113
 

HecKOJlbI<HX KHHr nOClUllUeHHhIX c.nel.tYJOQlHM sonpocaw:
 

1. HellOKyMeHTHpoBatlllYe ~YJUCWIH H ynpaBJUIIOl,QHe 6noKH rnsa. 
2. nporpllMMHpoBaHHe BMeoanarnepoB. 

3. npollJaMMHbIe IlpaltBeplJI. 

4. C'rpyKTypHoe nporpaMMHpoBaHHe aa RJblKe AcceMC5nepa (c McnOJlhMBaHlleW ~ 

onpe.neJleHldt nQJlb3OBaTeJUl). 

B nolt. cePHH MaKCMMaJlbHO nOJIHo 6ylIYT paCCMaTpHBaTbCJI sonpcca, OTC~yope 
. . 

8 .nO.!<YMeHTawm. Bo3MO)I(HOCTH. C KOTOPbIMH Reneo 03HaKOMHTbCJI no llOKyMeIfraUllR • 

CYQleCTBY1O~eIt mrrepaT)'pe. cneglWlbHO paCCMaTPMBaTbCR He 6y.ll,YT.a 6y.nyr ynoNHtGn'bCS B 

1tl110>KeHHH TOJIbKO B rex ~aRX. KOr.Qa 3T"O He06xo.llHMO lLIIA JICHOCTH M IIOJIH01'bl IWK»IC'eHIIL 

Bee CKa3aHHoe O'tHOCHTCJI H !( 3ToR KHHfe. Bee nptlMepbI OTJll)I(eHhl " npoaepesu RPM pa60Te 

non ynpaaneHHeMMS-DOS (JapetMCTp~BaHHlUI TOproBaJI MapKa 4»HPMhl MICRO&>FT) BepCHl 

OT. 3.30 no 5.0. npHMep.bl OTTpaHCJlMpOBaHbI C nOMolllbIO TpaHCJlJlTOpa MASM 

(JapentCTJulPOSaHHaR rcprosaa JoIapKa cPHPMbI MlCROSOFT) eepcKH 5.10. 

MTOP aapasee 6naroJIapeH BeeN. ICTO BOJhMeT Ha Ce6R Tpy,Q coo6111J1Th CBOe MHeHRe 0 

tOllepnaY..H 3TOA KHKfH, BblCKa3aTb CSOH 33.Me\UlHRJI " npeWlO>KeHHJI. 

moo 

BIOS - C5a:JOBMI. CHcTeMa aaona/auaona (Basic Input Output System) - nporpaMNa. 

ynpaBJJflJO~afl pa6oToA acex CTaJU1apTHbiX YCTpolkTB KOMIlbIOTCpa HI HH3KOM YJ)OBHe. 

Ha1.{3JlbHOR MHHUH<U1H3auHeH H npOiJepth''f ncex YCTpoACTB KOMfiDIOTepa. Ilon "HH3KHM
4 
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ypoBHeM 3neCb nOnpa3YMeBaeTC~ ypoBeHb npM KOTOpOM RnR OCyJUeCTBneHHR BBOna/B~BOna 

I1cnOJlb3ytOTCR Q>YHKJlHH H CepBMC BIOSa H, cnenosarensao, nporpasesa OCTaerCR nepeHOCHMO~, 

TO ecrs, ee MO)f(HO rrepeaecra C onaoro KOMnblOTepa xa LlPyroA, He BHOCR H3MeHeHMtf 8 'fe.110 

nporpasons, Hnorna elJ.1e roBOpRT, qoro nporpasoea B 3TOM cnysae sanaercs "3AKOHHOO", BIOS 

TaJOKe oCYlUeCTBJlReT 06pa6oTKY BHeWHHX npepblBaHHH. Bees BBoJI!BbIBon na Q>H3H'ieCKOM 

JPOBHe. C Y"JeTOM oco6eHHOCTeR KOHKpeTHbiX YCTPOHCTB. npoH3BO,nHTC~ nporpaMMoR BIOSa. 

Hoene nposepior H HHHijHa.TlHJaUHH ycrposcra BIOS TIblTaeTCR 3afPY3HTb onepauH0HHYIO CHCTeMY 

c MarHHTHOro nHCKa (caasana C YCTPOHCTBa A: 3aTCM C C:) Ii, eC!1H nonsrrxa vztanacs, nepenaer 

et\ (onepaUHoHHoii cacreve) ynpasnenae. Ecna 3arpY3HTb CHCTeMY He yztaercs, TO nenaercs 

nonsrrxa 3arpY3HTb H3 n3Y BCTpOeHHbl}l HHTepnpeTaTOp BASICa. Ecna, no KaKHM-n1i60 

lpH4HHaM, nanpnsrep H3-3a roro, 'ITO ororo IiHTepnpeTaTOpa HeT, KaK 3TO 06bl4HO 6blBaeT B 

,,{aUIHHax xnacca AT H ssnne, 3TO TO)«e OKa3blBaeTCR HeB03MO)«HblM, TO 8bl,llaeTCH C006I)JeHHe 

06 oWH6Ke HHTepnpeTaTopa H OCTaHOBKe KOMnbKHepa, nocne xero OH OCTaHaBnHBaeTCH. 

Ilpa Hcnonb30BaHHH cepaaca BlOSa npOrpaMMHCT nonxen caMOCTOHTenbHO cnennrs 3a 

xoppexrnsor HcnOJIb30BaHHeM pecypcoa CHCTeMbI, Hcnonsaoaaaae cepaaca BIOSa noasonser 

nporpaMMHcTy rtony-urrs nocryn npaxravecxa KO acev pecypcax MaIDHHbI, O,llHaKO rpetiyer 

60nbUIOH TOYHOCTH OT nporpasoancra. Kporae roro, nonsaoaanae cepBHCOM BIOSa qaCTO 

cnoxotee, lJeM nOIlbJOBaHHe BOOMO)«HOCTSlMH H cepBHCOM DOSa. Oc06eHHo ora PaJHHUa 3aMeTHa 

OPM coaaneaaa )lHCl<OBbIX $YHKijHli BIOSa H DOSa. Ilporpaaxa BIOSa nOMeIUeHa B n3Y, B 

CTapWHe anpeca naMSITIi (cerwear OFOOOh, CMeQJeHHe 3aBHCHT OT rana MaIllHHbI H BepCHH 

BIOSa). H nOJIY4aeT ynpasneaae cpaay npa BKJ1lQl.JeHHH nHTamUI, a raiose npa nepesarpyaxe 

KOMnbIOTepa. 

DOMHMO OCHOBHoro HIOSa, ynpaanmoigerc pa60TOM KOMnblOTepa, MO>l<eT 6blTb 

ycranosnen H Jl06aBOlJHbIH, ynpaBJ1f1IO!UifH paoorca OTJleJ1bHblX""YCTPO~CTB. AnSI Jl06aBOYHoro 

BlOSa OTBO,ilHTCfI anpecuoe npOCTpaHcTBO HaYHHaR c azipeca OCOOOh:OOOO. no 3THM anpecax 

pacnonoacensr, Kal< npasano, BIOS Bif,ileOanamepa H BIOS )«eCTKoro JlHCKa. )TO CBfl3aHO C 

MHoro06pa3HeM THIlOB saneoanarrrepoe H aziarrrepoa >KeCTKHX IIHCKOB. HeT CMblcna nOMelUaTb 

HX B OCHOBHOH BIOS, 

CePOHC 81<& 

CepBHC BIOSa BblJblBaCTCJI nporpaMMHCTOM 'fepea COOTBerCTBYJQQlKe nporpaMMHble 

npepblBaHHH (KOMaHJla npoueccopa INT) H HX 4lYHJ<UMH• .l{nSi cepaaca BIOSa 3ape3epBHpoBaHbl 

HOMepa npepblBaHHH OT lOh no IFh. Ka}KJloe npepblBaHHe oraeuaer 38 pa60Ty xaxoro mr60 

YCTpoltCTBa WIK rpynnbl OllHOTHnHblX ycrpoRCTB, HOMep H}')KHoA 4lYHJ<UMH 3aHOCHTCR nepen 

BblIla'leH KOMaH.llbl tNT B peracrp AH. OCTaJlbHble peracrpu Mcnonb3yxrrcSi WUI rrepena'iM 

napasrerpoa H nOJlY\feHMSI peaynbTaTOB pa60Tbl 4lYHKUHH. CePBHC BIOSa .lUISi rpact>H'IeCKHX 

anarrrepon Bbl3b1SaeTCR xepea Q>YHKUHH npepblBaHtuI lOh, A/'ISI ,lUfCKOBbIX YCTpOhCTB xepea 

npepblBaHHe 13h, .IVUI KJlaBHaryphi 16h. a NUl TJPHHTepa 17h. CePBHC BIOSa llOCTaTO'DfO xopouio 

OnHCaH B mrreparype [2,3,4J, noerosry, scex HHTepecYJOQlHXCSI 3THM, aBTOp orcunaer J( 3THM 

KHHraM, a TalOKe. J( IllHPQKOpacnpOCTpaHeHHORB Hawen crpaae nporpaMMe· "Tech help!" (The 

Electronic Technical Reference Manual 4lHPMbIFlambeaux Software). 

rpacIJH1-IecKHe anarrrepu 

llepBblMH BMJJ.eOamlllTepllMH. npHMeHeHHblMH B IBM-cOBMeCTHMhlX nepcouansaux 

KOMIIblOTepax, «SblJln MDA H CGA (Monochrome Display Adapter H Color Graphics Adapter), 

xoropue B HaCTOR/Uee BpeMSI npaKTH'ieCKH lie npHMeHHIOTCJI. 3HaKOreHepaTOp nnR 3T11X 

anarrrepos 3aIUMT B n3Y (nOCTOJlHHoe 3anoMHHaJO/Uee YcrpoftCTBO), n03ToMY B TeKCTOBOM 

pe>KHMe OTCYTCTBOBana B03MO)KH0CTb nporpasooioro COJIIaHHR CBOMX 4K>HToB (roHT _ lIa60p 

MaTPMU 3HaJ<OreHeparopa - npoweXOllHT OT ar.repHKaHCKoro BapHlUfJ'a FONT iUD"mdtcKOro CJl0f!8 

FOUNT, 03Ha1.J3.lO/Uero KOMJIneKTwpH4Jn). B HaCToR/Uee BpeMSI3TH aaarrrepu BbiTeCHeHbIcy

QlecmeHHO oonee coaepweHlfbDofH. Ha ceronns cj>aKrH'IecKHM C'J'aHJlaPTOM B 6oJ1bwHHCTBe c.nyqa_ 

ea RBMleTCR anarrrep EGA (Enchanced Graphics Adapter) AnSI useraoro M HGe (Hercules 

Graphics Card) lUIH MOHOXpoMHoro aaarrrepoa. ,LJ;a.nbHeftWHM PaJBMTHeM UBCTHOro anarrrepa 

SlBnReTCJI VGA (Video Graphics Array). cnpoeKTMpoBaHHblA ,llJIR HCnOnb30BaHMR B MamHllax c 

16-TM 6HTOBOA wUHoA H, CnellOBaTenbHO, ooJlee npoH380AHTeJlbHblA. KpoMe roro VGA 

6 7 



CO,Qep>KMT, KaJ( npasano, 3Ha\fHTenbHO 60JlbWHA 3KpaHHbdi t'5y4>ep, \fTO n03BOnHno ynytfWKTb 

paJpeWaIOlJlYIO cnoc06HOCTb H YBenHlfHTb KOnHtleCTBO ijBeTOa B namrrpe. Cenllac et>HpMOR IBM 

paJpaC50TaH HoabIA BH.O.eoa.aarrrep - XGA (eXtended Graphics Array) C CyijlecTBeHHO JIY'UUHMH 

B03MO)I(HQCTRMH, KaI< no paapemeasno, Tal< Ii no Ha60py UBeTOB. KpOMe TOro SCTpeqaIOTCfI 

BHJleoa,namepbl MCGA (Multi Color Graphics Array) H, noaonsao peaxo, PGA (Professional 

Graphics Adapter). 

npH nporpaMMHpoBaHHH rpaet>HtlecKHX aaarrrepoa 'faCTO npKXOllHTCJI nonb30BaThCSI 

"HeaaKOHHblMH" cnoc06aMH BHlleOBblBO,D,a, TaKMMH KaJ( npJiMoR BblBO,D, B BHD.eOnaMJiTb, 

nenocpencrseaaoe nporpaMMHpOBaHHe nOpTOB K ras nanee, Tax npHXO,D,HTCH nenars nOTOMY, 

'ITO cepsac BIOSa pa60Tae7 CnKIID(OM Me,llneHHO. 3TKMH "pMeMaNH nonb3YIOTcH MHOrHe 

nonynJlpHble nporpasoes, HanpHMep - Norton Commander, XTREE, KOMnWUJTOpbl et>HPMbl 
~ 

BORLAND K npyrae, 

Ilporpasoerpoeaaae BHJleoa.narrrePOB 

nporpaMMHpoBaHMe scex saneoaaarrrepoa B TeKCTOBOM pe)l(HMe npaJ<THtlecKH O.D.HHaKOBO, 

n03TOMY OflHCblBaTbCR 6yneT B O.!lHOM paanene, C yKa3aHHeM paanH\fMR J1J1A KOHKpeTHblX 

ananrepos, KaK MA rexcroaoro, Tal< K MA rpa~HqeCKHXpe)I(HMOB nOJlPo6HO 6yner paCCMaT

PKBaTbCSI TOJIbKO HCnOJIbJOBamte Tal< H33b1BaeMoro "HE3AKOIlllOro" MeTO.ll3 rtporpaseespoaa
~ 

HMH, C HCnOnbJOBaHHeM npauoro ,D,OCTyna B BH,D,eonaMATb K aerrocpencraeaaoro nporpax

MHPOBaHHSI noproa BBO.aalBbIBO.na. Ilpa TaJ<oR OPraHHJaUHH BHJleOBbffiO,n,a nporpaMMHCT ,D,OJDKeH 

CaMOCTORTenbHO peuiars clIe.D.YlOQlHe aonpocee 

1. Onpeneneaae rana BH)leoananTepa. 

2. Onpeneneaae K/KnM nepeKJIIO'IeHHe BHJleOpe)l(}fMa. 

3. Henocpencraenuua BblBO.n B BH,D,eOnaMHTh. 

4. YnpanneHMe n03HUHett xypcopa. 

K OJlHOMY KOMllblOrepy MO)l(HO nOm<JOO\DtTb onaoepeaeaao nsa BHAeoa,o;anTepa: UBeTHOn 

H MOHOxpOMHblR. TaKa1I B03MO>KHOCTb ooecneseaa "paanecesaea" anpecos 3KpaHHOrO 6y<pepa 

H anpecoa nOPTOB P33Hb1X THnOB BKJIeoa,naJITepoB. B Bu.neoaruu1Tepax HCnOnb3Y1QTCSI 

cne.zU'IOJUHe anpeca nOPTOB BBo.na!BblBona: 

1. VGA - OT 3BOh no 3DFh 
2. EGA - OT 3COh no 3CFh 
3. CGA - OT 3DOh ].(0 3DFh 
4. MDA - OT 3BOhno 3BFh 

B KOMnblOTepe MO)f(eT 6b1Tb YCTilHOBJleHO lIBa BHlleoa,narrrepa EGA. B 3TOM cn}"lae. . 
. anpeca noproa BBOna/DblBo.na BTOPOro aaarrrepa ne)KaT 8 oonaCTH OT .2COh no 2DFh. QT06h1 

OOecnetlHTb pa60Tocnoc06HOCTb nporpasea, paCC'fHTaHHblX Ha npHMeHeHHe C CGA H MDA, B 

BHneoa.1l3mepax EGA H VGA npe.nycMoTpeHa BOJMO)I(HOCTb pa60Tbl 8 pe>KHMax CGA M MDA. 

npH 3TOM roaopar, 'ITO EGA H VGA "3MyJIHPYIOT" pa60T)' aaarrrepoa CGA H MDA. KpoMe 

roro, anarrrep VGA 3NynHpYeT pa60TY EGA. 

npH pa60Te B TeKCTOBOM pe>KHMe BH.Ile06ycPep pacnonaraercs no cAeJ;lYlOijIHM a.apecaN: 

OB800h:OOOO - MA UBeTHbIX BHneoanarrrepoB 8 PeTHOM pe>KMMe; 

OBOOOh:OOOO - A/lJl MOHOxpoNHblX BMeoanarrrepos K UBeTHblX BH.D;eoa,o;amepoB ~ 

NOHOxpoMHOM pe>KHMe. 

CrpYJCTYPa TeICCTOSOl'O 6ycj)epa: 

1 t'5aJh ('feTHblA) - xon CKMBOJJa; 

. 1 t'5aJ1T (HeqeTHbdl) - aTpHt'5YTCKMBOna. 

C'rpynypa 6aATi npR6YTa: 
6HTbI 0,1.2 - UBeTCHMBona 

(0 - Kp3CHblA UBeT) 

(1 - 3eneHblA UBEh) 
(2 - CHHHA tIBeT) 

6HT 3 - JlpKOCTh CHMBOna 

6HTbI 4,5,6 - UBeT $oHa 

(4 - KpacHblR QBeT) 

(5 - 3eneHblA UBeT) 

(6 - CHHHA user) 

6HT 7 - MHraHMe (MA EGA H VGA No*er 6h1Tb RPKOCTh ~oHa) 

nOOoA .npyroR USeT nonyvaercs KONt'5KHilUHeA nepesacnenaux. 
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TeKCTOIIIIIA ~ 

nporpaMMHpoBaHMe BCeX BH,I],eOa~aI1TepOB B an4>aBHTHQ-UM4>POBOMpe)t(MMe CBO,nMTCR K 

onpenenemno aapeca BH,I],eOnaMSlTH, KYlla Obi c06MpaeTecb 3anHCblBaTb Bam CHMBOn. coxpa

HeHHIO. eCJlH 3TO He06xollHMo, CMMBOna H aTPHC5YTa. HaxO,WII.uerOCR B 3TOM ~eCTe, a 3aTeM 

3anMCM aainero CHMBona H aTpHC5YT3 no 3TOMy anpecy. B llaRbHeJtweM. ecna Bbl COXPaHHJIH 

CHMBOn H aTpH6YT. BMecro KOTOporo 6bUIH 3aIlHCBHhI BallJM 3Ha~lDUl. Bbl MO)l(eTe BOCCTaHOBMTb 

npellblllYllPdt B~ 3t<paHa. TaKOA noJJ;XO,I1, 6bIBaeT H}')KeH, uanpHMep. npH OPraHHJaUKH OJ<OHHOro 

pe>KHMa. 

FJut.HCTBeHHOR He1'pHBHanbHoA aa.o.aqeA npH nporpaMMMpOBaHHH aaaeoanarrrepa B . 
TeKCTOBOM pe>KHMe RBJ1ReTCR 3aJ1a"la onpeneneaas rana BH,lleoa,nanTepa. n03TOMY HIDKe OHa 

6YJle'1' paCCMOTpeHI ocoC5o. nporpaMMHpoBaHMe BHlleolUUUlTepoB npennonaraercs nO.llpOOHO

paCCMOTJ)eTb B cnewtanbHO nOCBRl,UeHHoA JllHHOMy BOnpoCY KHHTe. 

Onpe.ne.neHHe THIla BH,IlOOa.qarrrepa 

.C1tYHKUJIH BIOSa, ~1,ijHfl BHJleoa..zwrrep, Bhl3b1BCUOTCR 'Iepea pa3JtH'IHble 4>YHI<UHM 

npepblBaHHR BIOSa [NT lOh. OnliaJ<o «IJYHKUHH. KOTOPaH coo6lJ13.1Ia C5b1 nporpaaae THO> 

BH,I],eoWnTepa, cpe,[lH HHX HeT - HMeHHO n03ToMY TaJ<aR aMalia H npeJlCTaBJUIeT M3BeC'f"HYIO 

CnO)lQfOCTb (Tosaee CKa3an.· TaKaJi «PYHKWUI BnepBble nOSlBnReTCR .D.nR ananrepa EGA). ,ltrui 

onpenenenas rana BHJ1eoamurrepa HcnOJlb3f1DTCIi cne.QYIOllPle 4!>aI<Tbl: 

1. CYIUeCTBYeT COBMeCTHMOCTb BH,lleOamuJTepOB "csepxy BUt!" (r.e, ananrep VGA, 

nOMHMO TOJIbJ(O CBOKX pe)I(HMOB, paC50TaeT H B pe)I(MM1X, xaPaKTeij,lfblX llJIR anarrrepoa 60nee 

HH3KOro ypoBHR. XOTA 06paTHDe aeeepao), 

2. Ananrepu MDA M CGA PlI3JDf"laJOTCSi no HCnOnb3yeMbIM anpecaa BKlle06YcPepa H 

noJYfOB BBO.aa/BbIBOlla (nopru C ynapetDleM HI nepSOM cnore - MHO>KecTBeHHoe "IRcno OTcnoaa 

OOPT: B OTJIM'lHe OT noproe C y.napeHHeM aa nocnenaeu cnore, T. e. M)')KCI<HX nOMOTl<aHblX 

lUTaHOB). 

II 
3. Bee a,narrrepbl, aa MCKJDO"IeHHeM HOC, OCHOBa.Hl>I Ha MHJ<POCxeMe 6845 - KOKTpOJUJepe 

\1
JneKTPOHHonytte8014 TpyC5l<M, HnH ee Pll3BMTHH.I 

TaJ<HM 06paJoM, MJI onpeneneasa rana B~eOanaJ1Tepa caasana nenaercs nonerrsa 

BblDonHHTh ~YHKUHIO BIOSa. onpeneneHHYJO TOnbKO ,lUlJI anarrrepa VGA; ecJlH nOJ1111TK8 

II oxaaanacs HeYWlllHoH, nblTaeMCR BblnOJlHHTb ~YHJ<UHIO, coeUMcI>H'Iecl<ylO NUl anarrrepa EGA. a 

-I ec.mt H sra I1OJUi'l'K3 He y~ cnenyeT no 8JJPeC3M B~e06Ycl>epa HJJH noproa B80.Qll/lHIIBOna 

II
 ·onpenemm.. RBJUIeTCJI JIM 3TOT BtUleoa.rwrrep UBeTfIhIM IUIH MOHOJCPOMHhIM (ffiA HJIH MOl\) (cw.
 

npiOdep 1). Kat< H 6oJlblUHHCTBO 0CTaJIbHblX npHMepoB, npHMep 1 HanHCaH JlJIR TpaHCmrutot IJOJl 

ynpasneHMeM TPaHcmrropa MASM5.0 M Bblille. npIIMep 1 ,lI0n:JKeH 6bfTb npe06pll:JOBaH K THII)'l', COM (.MIl 3TOro HCnOnb3YeTCli nporpaMNaEXE2B[N). 

n..... 1. OnpeAeJleHIIe nma R,Qeoa,llIlDTepa 

I
II 

COOILSEG SEGMENT : onpenenl!HHe XOllOBOr'O CerMeHT& 

DEFtNE_VIDEO PROCFAR' : 3llrOJI0B0IC npouI!AYPW nma far 
ASSUME CS:CODE-SEC. OS:COOE.......SEG 

: H83HalleHHe CerMetrnBoIX 

: pentcrpoe (HJflI>opMaUHH 
: .QJIH T'paHCJUtropa) 

ORO l00h i pe3epBHpyeM MecTO ,WUI PSP 
\ 

BEGIN: ; Haqano MCnOJItUleMOI'O KOAII npoIl)aMMW 

XOR AX. AX • ; O'UfCTKa pel"HcrplI AX 
~H OS ; COxpaHAeM • CTeKe anpec eooap8Ta B CHCTeM)' 

PUSH AX : (a,QpeC HYneBOf'O 6aATa PSP - 00:0000)· 
JMP START ; nepexoll Ha· Ha\UlJK) nporp&MNbl - 06xo,ll ,lI&HItWX 

; 06nacn ,QaHH1IIX 

VGA-.JD	 DB ODh,OAh.9 ; 3TO coo6qaeHHe 6y.QeT 8IoIBe,lIeHO 

DB '11"'S VGA' ; Ha 3KJllUI, ecnH B MlWIHHe ycr"-OBJJetf 
DB ODh, OM. '$' ;llllanTeP VGA 

EG"-_JO	 DB ODh,OAh,9 3TO coo&aeHHe 6y.aeT "'Be,QeHO 

DB 'I1"'S EGA • Ha 3KpaH. ecJIM • MawHHe ycraHOBJIeH 
DB ODh. OAh, 'S' a.a:urrep EGA 

cGA~D	 08 OIJh, OAh, 9 3'TO coo6laeHHe 6yner 8lJlBell8HO 

DB 'IT"SCGA' Ha 3KpaH. ecnh 8 MawHHe ycraHOBJJeH 
DB ODh,OAh, 'S' anarrrep CCA 

MOA-JD	 DB ODh,OAh.9 3TO coo6I,ueHMe 6YlleT JtNBtmeHO 

DB 'I1"'S MDA' Ha ~H. ecmt 8 MlUUHJIe ycrllHOBJJetc 
DB ODh, OAh. 'S' anarrrep MeA 

\. 

I 
,I 
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HGC_JD DB OOh, O.-.h. 9 m co0C5lJ1.... 6)'MIIR' ~ 
DB 'IT''S HGC' Ha 3Kp&H, 8CJIH B MllUIHHe YCTaHOBJIeH 

DB ODh, OM, '$' ~HC::C 

Ha'l&J1o nporpllMMJl( onpe,Q81IeHHJI THOa BHAeouanrepa
START: . 

Ctla'i&Jla npOIM!JUleN, npe,qcraaneHJIM anarrrep VGA 
MOV AM, lAb ; nonvn<a 1NIIlfl000HHTb c)JYHJCUHIO BIOS. 
tNT lOll ; llARf1T8P8 VGA (onpe,qeJDn"b/YcTaHOBHTb 

i COCTOIIHH4II a,Q8J1Tepa) 
CMP AL, lAb ; Ec.nH YGA ycraHOBJl_, AL-lAh 
jNE SEARCH-EGA' ; Ec.nKHeT, npoMpHeN YCT&:tOBneU JJH EGA 
LEA OX, VGA.-lD ; 3arpYlUew • OX llJq)eC Coo6lueHHJI VGA-ID 
MOV AM, 09h 
tNT 21h 
RETF 

i npoaepJleftl, npeACI'UlIIeH JIM RAlUTJ"eP EG,,," 

IEARCH--EGA: 
MOV 
MOY 
tNT 
CMP 

jE 

LEA 
MaV 
INT 
RETF 

nposepJleM, n~
SEARCH_CGA: 

MaY 
CALL 

JC 

LEA 
MaV 
tNT 
RF..TF 

AH,l2h 

: 3lU"pyWR'" • AM HOMep c1tYHKUHH DOSa 
: BbI3IIIBaeM AHcne-rqep DO& 
; Bo3IIpaJI&aeM ynpaaneHHe onepauuOHHoA CHCTeMe 

; AH-l2h H BL-lOh - 4»YfIKW'UII 
m., lOll . ; BK& - .Qm> ~ 0 tlaIM'HtlCJ'IrI)'W IDA 
lOb ; BIII30B cepBHca BHneoa,!l8.m'epa 

BL.IOh : npoaeplleM 3HR'ieHHe BL (ecJIH He H3MeHWIOQ -) 

; EGA) 
SEARCH......CGA ; EcnH EGA arc)'TCTByeT (ljular ZF-u), TO 

; nepexOAHM Ha npoeeptey H&11l-f'"IHJI a.Qam'ePa CGA 
Ox, EGAJD ; 3arpywa.. 8 DX -.JIPOC coo6l,\1eHHfI EG~D 

AH, 09h ; 3arpylUl!IIloI 8 AH HONep ~YHKUHH JX)Sa . 

21h ; BwawBa.. ,IIIICfNl'J'Iep DOSa 
; ~ ynpaBIIeHHe onepauH~CHCTeM8

JUt a,qarrrep CGA 

OX,3D4h 
SEARCH_6845 ; ~ SEARCH_6845 YCTIIHUJIIfII&eT 4>Jw 

; nepeIIOCA eF, ecJIM He HaXO,lUn' no 

SEARCIL.MDA; aapecy 8 OX nopTa 6845. T.e. nepexo,Q 
; ocYJ,U~a .~. 8C.rut KeT OOA 

ox. CGA-JD ; ;;arp~ • DX ~ r-r. . 'let1KJ1 CGA-ID 
AH, 09 i 3.upyDeM • AH HOMep 14',,aqpm 00Sa 
21h i a.a.a... .QtICIleTllep nasa 

; ~eM ynpaidietDce onepawtotUlCCI CMCT.... 

npoeepaeM, npe.qc:TuneH J1HlIA8ffl'8PMOA 
'SE:ARCtLMDA: 

MOV. Ox, JB4h 
CALl. SEARCH-6845 ; flpouelU'PM SEARCt-L.68 45 YC1,tHallnH.Nofi 

i ...... nepeHOCa CF, ecJI.H He Ha);OJJHT fIC\ 

JC IT~-"GC ; ~ • OX nopTa 6845 T,e. nepexon 
; OCYQlecna.nJleT<:R a CJl)"fQ" ecJIH HeT CGA 

LEA OX, MDA......lO ; 3arpy..... ox ~ coo6l,ueHHII MDA.....JD 
MOY AH, 09h : 31lJl))'*aeM B AH HOMep 4ayHKWtH [)O:)a 

'I 

';1 

-I 

INT 21h ; B.bl3blBaeM ,QHCfJeTtJep DOSa 
RE1F ; Bo:JBpalIlaeM ynpaaneHHe onepaUHOHHoR CHCTeM8 

IT--.1S....:1mc: 
Hn ~&I1TepolS MDA, CGA. EGA HnH YGA -) npe,tlCTaBIJeH HOC 

L.£A OX. HCC_JD ; 3arpYlICaeM B Ox a.nPee coo&,ueHHJI HOC--.1D 
MOV AH,09h ; 3arpy)I(aeM B AH HOMep 4lY"J'UHH DOSa 
INT 2lh ; BbI3b1BaeJII ,QHCfJeT'oIep DOSa 
RETF ; 800Bpal,ijaeM ynpaanefGIB onepaUJ1OHHoA CHCTeMe ..---_._._ - -.._ .. 

: TIo,""pol1)&MNa npoBepkH HaIJH'DlJi CRT KOHTpOJIJ'Iep3 6845 
. SEARCH..-6845 PROC 

MOV AL,OFh 
OUT OX.AL ; B OX ccmeplDfTCR BJIPeC nopra, noa.vtaJI 3Ha<teHMe 

; B KOTOpbl.A. MbI, reM CIlMbDot Blli6HpaElllol perncrp 
; liHCpOClCeMbI, K J«mlPOMY 6yAeN ~ (nopr 
: 3D4h AM CGA H 3B4h AJUl MOA - nOpT BbI60pa 

; pen!C'Tpa).
 

: B 3TOA npou.BAYPe 8IIl6Mpatm:JI pentCTp
 

; OFh - pentCTp nono*etIHR 'O'PCopa(JDaCH8l"O).
 
; :nor pentCTp Bbl6paH H3-38 roro, 'ITO ON
 

INC DX' 

IN AL,DX 
MOY AH,AL 
MOY AL.66h 

OUT DX,AL 

MOV CX.l00h 
DELAY: 

LOOP OELAY 
IN AL.DX 

.XCHG AH,AL 
Olrr DX,AL 

eMf' AH,66h 

JE ()U1T 

&TC 

QUIT: 
RET 

SEARCH_6845 ENDP 

; READIWR1TE. pentC'fl) 

; YBemf\fHBaeM COAePlICHM08 penlC'Tpa DX Ha I, 
; nepelCQWI T8M caMbIM K nopory, 'tepe3 KOTOpaiA MIll 

; 'UfTaeM H B KOTopIlIA I'1HUIeM COtlep»CHM08 

: Blal6PaHHOr'O pentcrpa CRT 
; ttK1'aBM conep......oe penteTpa OFh 8 AL 
; COXpaHJleM penlCTp AL • AH 
; 3aHOCHM B AL TeC'I'OIIOe 3H&'I8Hlfe ,QJUI npooepKH 
; HaJDNHJI MHICpOCX..... 6845 

, ; flHwetot TeCTOBOe 3Ha'lemte B pemcrp CRT HONep 

; OFh 
; {)pratBt3y8M &peN8HH)'IO 38Jlepmcy, 
: He06xOJU1MYIO llJIJI cpa6a11llBaHHJI 

; MHIq)OCXeMbI CRT 6845 
; B8omoof CO,QepmtMOe pentctpa CRT HOMep OFh 
: 8 pemcrp AL 
; 06NeJ.u.maeM CO~""oe pe"1fCTp08 AH H AL 
; 80ccTaHIlBJIHBaeM CO,Q8pmtM08 pentCTp& 

; CRT HONBp OFh 
; npoBepJl8M: npoM3OUIJUl JDII 38lBtCb BMHICpOCx..y 
; 68451 T.e. HMeeTCJI JIH no aapecy B DX TaKaJI 

; JlOUCPOCXeMa 
; Ecmt 6845 ecn.. C1I8AYeT nepeXO,Q Ha BbIX~ H3 

; nO,Qllpoll>8MMlll 

; TIPH OTCyrcT8HH MHJCPOCXeMbI BH"QeoKotrrpoJJJlepa 
; 6845 ~~ J((NIIff,Q3 • )'"C1"lIHC&Ca 4Inara 
; Ilepetloca CF 

; 800BpaI,\IeHHe yJipaanetmJl rnaBHoR nporpaMJoIe
 

; 3aKpblBaeN npouenypy SEARClL-6845
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...................................................
 
D£F1NE._VIDEO ENOl' 
COOEJEG ENDS 

END BEGIN 

31iKJlb188_ rnaDHyxJ RJXl\leAYPY 
Okoo-iaHHe kOAOOOro cet'MeHTa 
KOH~ kOAll RpoIllll""" 

rpa4JH'-IeCKHA pelKHM 

npoll)aMMKPOBaHHe 8~POB B rpa<jlIf'leCKOId pelKHIde RlIJIIleTCli 38.Ila'lell .nOBOJIb

. HO cnoll<Holl. lI03TOldY. K8K II npoJl>3MMltpoaalllle 'BTeKCTOBOM pe_e. B OCHOBHQM 6yAC'T pac

CMaTPHBaTl>CII B OT.neJlbHoll J<HKre. 3.necb 6yJlYT OOc)')l<Jl.eHbI TOJlbKO HCKOTOpble aonpocu, ,I<aC8J01W'!CCIi • CTPYKTYPIlI llII,lte06ycj)epoB aaarrrepoa EGA H .CGA II nocryna K HHId
 

{BHlleOOycj)ePaM) 113 nporpaNWbI •
 

CrpYJ<TYlla 6ycJ»epa OOA 

BHlle06y$ep CGA - aro 16 KIIJI06a1lT onepaTlfBHoll (RAM) naMRTH. pacnonolKeHHoR B
 

l.apeCHOId npOCTPaHCTBC Ha'IHHaJI C aapeca B800:0000. CGAnOMeplKHBaeT cne.nyJ01W'!e rpa


!>1t'lecKHe pelKllNbl: 

1. PelKllld BblCOKOro Pll3pewelOOl (pelKllM 6) 
2 PelKllM cpenaero pa3PCweHHR(pelKllM 4) 

• 3. PelKllM cpensero pa3pewelOOl (pelKlllol 5) 

4. PelKllM.HH3KOro pa3pewelOOl 

640-200 TO'leK B 2 userax, 
320-200 TO'leK B 4 UBeTax. 
320-200 TO'lcK B 4 uaerax 
(acnoasaye rca .anSI RGB 
MOHHTOpoB). 
160-100 TO'leK B 16 uaerax. 
3ToT pelKllM He no.n.neplKllBa
eTCSI IjIYHKIJHIIMH BIooa. · 

B pelKlllde BhlCOKOro pa3peweHHII onKH 6aJIT 3J<paHltOro 61$epa onpenenser BoceMb 

TO'leK (pixel) H306palKeHHII (OnKH 6HT Ita TO'lKY. TO'!Ka MOlKeT 6h1Tl> nocraaneaa HJlH HeT). B 

pelKllMe cpenaero paapeuieaxa onKH 6aJIT onpenenser '1CTh1pe TO'll<H (ABa 6HTa lIa TO'lKY). a B 

pelKlllde HIl3KOro pa3peweHHlI - ABe TO'IKH H300palKelOOl (no 'lCThlpe 6ltTa Ita TO'lKY) . 

OCOOeHHOCTl>IO CTPYKTYPIlI Blt.lle06y$epa CGA. KOTOPYlO He06xo.QHMo Y\lHTblBaTb npa 

HCn0nb30BaHHII npsaoro l(QCTynI K BHlteOOyljlepy 3TOro ananrepa, RBnlleTCR paaneneaae 

1llt.lleonaMlITH HI naa 6aHI<a no ooceMb KIIJI06a1lT. II nepOOM 113 KOTOPIllX. Ha'lHH8JOIlleMCR C 

aapeca B800:0000. XpBHRTCIi '1eTHble CTpo'lKH M306pax<eHHR, a DO BTOpOM, H3'lHH31Ol,Ut"MCA C 

anpeca 8800:2000. xpaHRTCIi He'leTlfllle CTpo'lKH (CM. pRc.1). 

6aHK "aMATH O . 3KpaH 6aHK naWRT'" 1 

CTPOKA HOnb CTPOKA HOnb 

CTPOKA ASA '1 CTPOKA OlUtH 

"cTPOKA aBA 

CTPOKA TPM 

--I ~ 

-

CTPOKA Onlo1H 

CTPOKA TPH 

PH~ 1. CTpyKTypa 8HAeo6y~pl CGA 

npH C03JlaHHH H306palKelOOl Mil MO.wt4tHt<aWtH IIHlteOOy4lePa. H. cnenoaarensuo, H300

palICCHIIlI till ~. HCnom.:JyxYrcli JIIo6IlIe KOtoWI,IlbI pa6<m.l C onepa'JllBHOll IIaMHThIO (KOMaHllbl 

nepecNJD<ll, apH4»oceTH'leClOte " noIlf'leCKKe). OAHa crposa K306PalKeHHll. BHe 33JlHCHMOC11l OT 

81i6paHHOro rpaljlH'ICCKoro pe_a; BCer.na O'T06PllllCaeTCli 8 80 t5aJIT BHlleOnaMJlTH. B CaMON 

aeae, B ~~e BblCOKOro Pa3peweHHJI a.rwrrepaCGA W\IIHlI CTpoKK H306pillKeHHR 640. TO'leK. 

a II O.QHOM llallTe XPllHllTCli BOCeNb TO'lCK H306palKellKJl; cneaosarensao, ol(lla crpoxa 

OTo6PllllCaeTC;A B 640:8-80 6aJIT (HnJI 050h 8 lIIeCTHa,[lU.ITHpH'lHoll CHCTeMe C'lHCneHHR). 

. AHanoI1l'lHo B pelKllMe cpeznrero pa3peweHHlI W\IIHlI CTpoKH H306palKeHHII 320:4-80 (Sm. a B 

pelKllMe HH3KOro p33pemelOOl 160:2-80 6m. 

CrpYJ<TYPll 6ycllePa EGA. 

Blt.lleOOycj)ep EGA HMeeT OT 64K B nepaux JJepCHJlX aaarrrepa no 256k Onep3THBHOA 

BHlteonaMllTJl B COBpeMeHHbIX aapaasrrax anarrrepa, KpoMe pelKllMOO. xapaxrepmsx MR CGA. 

nOllBll,IIHcb HOBllIe Blt.lleopelKllMhl: 

1. PelKllN cpennero paapeuieaaa (pelKHM ODh) 
2. PelKllN BIlICOKOro pa3peweHHR (pelKllM OEh) 
3. PelKllN BbiCOKOro pll3peweHHA (pelKHM Of'h) 
4. PelKllM BbiCOKOro p33peweHHJI (pelKHM lOb) 

-
-

• 

320-200 rovex B 

64O~ TO'leK B 
640-350 TO'leK B 

640-350 TO'leK B 

16 uaerax 
) i l UBeT3X 
2 UBCT3X. 
16 UBCTax. 

. 
• 

1.5 
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l' 
JlPII acuoneacaauaa :J'r HX pelKHMOD (a TaKitce pelKHMOB VGA anarrrepa) BHlIe06Y<llep 

pacncnoscen no anpecy AOOO:OOOO. KaJaJlOCI> (5b1, OT nporpaNMHCT8 TPe6YeTCli TonbKO 

OllpeneSIH1'b anpec oneparaaaos naMlITH K MOlllll!>KUHPOBaTh COOTBeTCT8YJOIUHIl 311eMeliTY 

',l Kp alla l'ialtT. OJ1lIaJ<O. npK nporpaMNHpollaHHH anarrrepa EGA 80311HKlUOT 60nbWHe cnOllOlOCTH, 

ol'iycnc!lneltllble CTpoellKeM BH.IlconaMATK. !lmI BHlIeOIlllMllTK lIJllIITepOB ,EGA H VGA. 

pa6" ralOll1HX Il pellOlMax BbiCOKOro paJpeweHHlI, OTBe.QeHO aapecuoe npocTPaHCTBO OT 

OAOOOh:OOOO AO OAOOOh:OFFJo'Fh. r.e, acero 64'KHn06aJITa, a paall4ePBHlIeOOyl!>epa. KaK YlKe 

I'OBOPKJlOCb asaue . AOCTItI'3eT 256 KHJI06altr. Ec.mt lKe MIll IIOAC'lIfflleM ICOJUNeCl1lO onepaTKBHoIl 

naMATH HeOOXOAHMoe Mil xpaHeHHII uencro 3KPaHa npH pa60Te B pelKHMe lOh, TO nOllY'lHM. 

Y'llfTblBaII, 'ITO MA XpaHeHHJI OJIHoll TO'IKH TPe6YeTCli ROJlOBHHa 6al1Ta, 320-350 6allT HJlH, 

PPM611H3HTeJlbHO 110K. KpoMe TOro anamep EGA KMeeT ABe 3I<paHHble CTPaHHUbI ,npH pa60Te

D IpacPII'IeCKOW pelKHwe, 'ITO TPe6YeT HlUUI'IKA 22OK. TaJQIw OOpaaow, OTBeAeHHoe Mil 

DHAeOnaMliTH aapecxce npocTpaHCTBO IbU'JlIIAIfT OHO HenOCT8TO'lHblM Mil xpaHeHHII 

H306palKeHHJI B pelKHMe BbiCOKOro paapeweHHA. CTaHOBHTCA IICHblM, 'ITO OPraHH38UH1I 

BH.lleOnaMATH B anarrrepax EGA H VGA (B 3THX pelKHMax) AlJllleTCII nOBOJlbHO c ilollOloll. B 

CaMON Jlelle, KaJ( BMeCTHTb naMIITb B 256K B OTlIe,IleHHOe AIUl aee a,I\PeCHOe npocrpaacrao 64K7 

O'lCBHJlHa Heo6xoAHMOCTb xaxoro TO MeXaHH3Ma Mil peweHHlI 3Toll np06J1eMbi. BOT 3AeCb H 

BBOllIITCIi MeXaHH3M 6HTOBbIX lUtocKOCTell (bit planes). KaJlCAaII 6HTOBall nnOCKOCTb 3aHHMaeT 

64K IlliMliTH H OTBe'l8eT. HJIH 38 eocnpoaaeeneaae OJIHoro H3 TpeX \lBeTOB (KpacHbllI, aeneHbllI, 

CHIlHll), HnH aa HHTellCHBHOCTb HaOOPalI<eHHII. MollHcPHUHPYR HHl!>oPM8UH1O B BHAe06ycPepe, Bbi 

MOllHcPHUHPyeTe, aa nene coneplKHMoe OJIHoll KJlH HecKOJlbKHX 6HTOBbiX nnocxocrea, a 'IHTali 

c onep lKHMoe BHlIe06ycj>epa, OllllTb lKe. 'IHTaeTe conep~Moe OJIHoll HJIH HeCKOJlbKHX 6HTOBbiX 

nnocxocrea, lcITo HMeHIlO Bbi npo'llfTaeTe HJIH JlU1HWeTe 3aBHCIB- OT COCTOllHHII peracrpoa 

BHlIeoKoHTPOnnepa, YCTaHOBJIeHHblX pelKHMOB '1TeHHlI/aartHCH, a TaKlKe, OT Taro, KaKalI npena

JlYIlIaII OIlePaUHII BBOna/BbiBOIla BbIIIOJlHJlJlaCb. BalKHo TaJOI(e H TO, 'ITO 61r1'OBbie nnOCKOCTH BaM 

HaIlPllMYJO aenocrvmes. Karna 8bI BbIIIOJlHSleTe KaJ<YlQ-JJH60 onepawoo no 'lTeHHlO/MOllllcPHJ<lIUHH 

BKJlCooycPepa, BbI, na nene 06pawaeTecb K 6ycj>ePHbIM perHCTPaM-3aJ11eJlKiM (Latches). 

BbllIOJIHHII I(aJ(YIO-nH60 KOMaHAY 'ITeHHII H3 I'iHTOBblX nnocxocren (HanpKMep cnOMOlUb1O 

Ib 

KOMaHl\bI MOV), BbI KOllHPYeTe conepsoeeoe COOTBeTCTBYIOIlPtX 6aJlTOB 61lTOBbiX nnocxocreat 
B serupe pera crpa-aauiemor, a npoueccop nonyuaer CBOH naHHble YlKe 113 3TIIX peracrpoa, 

I	 BblnOJlHRII KOlolaHAY 33TTIICH (HanpHMep C nOMO!W>lO KOMaJW OR. XOR,II npyrax, TT0380JlRIOIUHX 

11310leHIITb coneplKHMoe lI'lelllOl niMAm), BbI, Ha CDMON nene, lolOlUldlHUHPYeTe conepsooaoe 

6KTOBbiX IInocKOCTeR C nOMo1Ub1O Al\HHbllC. HaxOJlRIUHXCA B 311lX perscrpax, a TafOl(e, B 

3aDHCHMOCTH OT pelKHM:l JaIlHCK H COCTOIIHHll rpalj)M'lecKHx perucrpoa KOHTpOnJJepa. C 

HCn0Jlb30BaHHeM llaHHblX. lIaxOlllllllHXCR B 3THX perscrpax II nepenanaux npoueccopov 

xoarponnepy, CXeMaTH'IecKH nepenaxa JlaJIlIbIX ",ellC.llY UeHTPaJIbKblM nooueccopov II 

anarrrepaxa EGA H VGA npencraanena Ha pHCYHKax 2 H 3. 

6HTOBb18 PerHCTpiII
 
nnOCKOCTH 3alQenKM
 

HeKOTopaFl
~	 > >I¢YHKUHFI, ~ 6aMT 
3aBMCRmaFi npOU8cc~pa 

> >IOT COCTOFl- I I 
HHFI rpa- > 

> >1~'1eCKMX1 
perHcTpoBI	 > >IKoHTpon
nepa . 

rpaept'teCKH8I
 I
 
perHcTpbl
 

KOHTponnepa
 I 

l
 I 1--'
 
PMC 1. ~TeHHe H3 BHoeonaMRTH B ananTepax EGA H VGA 

I 
l
J 

i 
17 



HeKOTopaR lPYH- I ,--> 
KU .... R, 3aBHCRlUaR
 
OT pe* .... Ma 3an.... c....
 
KOHTponnepa 104
 

COCTORHIo4R pe- ~
 

1-'--6~~~"-~-'--> r1iICTpOB KOHTpon
nepa, a TaK*e OT 

I:~~~~---> 

l~_~O~:~ll.~_~ COnep*Io4Moro ba~-
Ta npoueccopa 

[, P ~~b1'~ ~~~ ~-- J 
KOHTponnepa 
.~,~- -~<-~ 

Pille 3. 3anlo4Cb B BIo4neobYlPep anR EGA/VGA 

1'0 ecrs. $YHAaMeHTaJlbHblM OTJUflfHeM anarrrepoa, BKJl.eonaMSlTb I<OTOPblX OpraHKJOBaHa 

lIapa.JlJlenbHblMH 6HTOBblMH nnOCI<OCTSfMH (TaKHMH, 1<aJ< EGA, YGA. Hercules loColor Card) OT 

,lCTaJlbHhlX BH,LleOananTepOB AIlSl IBM-coBMeCTHMblx KOMnblOTepOB SlBJlHeTCH TO, xro 

IICfi03MO)f(HO HallpHMYk) 06PUHTbCA I< BH,lleonaMHTH, nOA06Ho TOMy, xax BbI 'iTO nenaere D 

aaarrrepax eGA, MeGA, MOA, HGC. Korna Db! nepenaere naHHble B BH.lle06y4>ep aaarrrepa EGA 

H npyrax, HCIIOnbJYlOlIlHX '6HToBbie nnOCI<OCTH, peansuo naHHble nepenaiorcs He 
~ 

nenocpencrueuao B BH,UeOnaMHTb, a nOfH'reCKMM CxeMaM, xoropue B JaBHCHMOCTI1 OTCOCTORHIU! 

P('I'ItCTpOB xourponnepa pacnpenenaior .naHHble Me>K.llY paJnHlJHblMK 6HTOBhlMH nnOCKOCTSlMH. 

HaJKllO TaJOKe H TO, "'TO nporpaseescr He MO)KeT 3anOJIHHTb perncrphl-3aIIleJU<H CBOHMH Jl3HHhlM.H 

HarrpAMylO, TaK xax OHH HBnSlIOTCSI nporpaMMHO He.nOCTynHblMH. B 3THX perncrpax HaxOAMTCSI 

peaynarar nocnenaero 'lTeHHSI HJ 6HTOBbiX nnOCKOCTeH. 

Perucrpu xoirrponnepa EGA. Pe>KHMbI LJTeHHJll'3aI1HCH EGA 

Bno" rnase paCCMaTpHDaJOTcR rpa4JHlJeCKHe peracrpu xoirrponnepa EGA, ynpaana

:"!Wle pt"}t(HMa.M~ pa60TbI e 6HTOBblMH rtJ1OCKOCTHMH (pe)KHMaMJt "neHHR/3anHcH). Bee cxaaanuoe 

'K 

anecs OTHOCHTCR TOJ1hKO K rpacPH'IecKHM pe)I(HMaM lJlllflTepOB EGA " YGA. B Ta6nHue 

nepe'IHcneHbl pentCTPbl rpacPH'IeCKHX pe)I{HM()B " AaHbl HX 3Ha'lelDUl. xoropese YCTaHaBnHJWOTGI 

npH Ha'laJIhHOA aarpysxe MaIUHHhI. 

Ta6Jlllp. rP A.H'IECICHE PEntC11thl P;:OfnllOJJJIEPOB EGA H VGA 

Pemcrp .)'ItKW'IJI 3HalfetlH8 

o YCTaHOBKAIc6poe (Set/R..t) o 
1 Pa3peUf8HH8 ycTlUt08lCHlc6poca (Enable SetIReeet) o 
2 Cpa8HeHMe gBeTa (Color Compare) o
3 ijHJ<.1ut'IeacHA c,QBMr lIMHIIIX (Data Rotate) o 
. BbI60p 6MToBoA 1lJIOCK0C'T1I (Read Map Select) o 
6 PellQolM (Mode) 6m1II 0 - 3 pa8HIII 0 
6 ,Qo6aeooucwe 4IYHJCU.HH (M1~1aneoue) 3118HCHT OT pellQlM& 
7 3anpeQleHHe 'lTeHHJI peTa, HIIH .pw.1pUMJlI 

(Color Don't Care) 0Fb npH 16 LIN'fax, IFh - 6.we480 
TOlIeK npH 2 IIMT_X 

8 6HTouJI MaCK& (Bit Mallk) om 

Peracrp 0 (peI"RCTP YCftBOIUCIIIc6poea) n03BOJU1eT YCTaJlOBH'I'b HJIH c6POCHTh 3HatleHHe 

6aJtTa 8 '1eTllipex 6HTOBbDC MOCKOCTSIX. 

PerRCTp 1 (paJpemeB8e YCTaBoIKB/c6poca) ynpaBnSleT pa6oToR perjrcrpa 

YCTllHoBKH/c6poca. 3aID1Cb1BaJ1 B KaJ(oll-JlH60 &rr 3TOro peracrpa e.nKHH\lY. MhI paapenraeu 

HCn0Jlb30BaHHe COOTBeTCTBYJOlIlero 6HTaperacrpa YCTaHOBKH!c6poca. 

PerMCTP 2, (peJ1ICTP 'cpaJllleRBS pen) onpe,neJUleT UBeT WIJI pe>KHMa 1ffeHHJI 1 

(no.QP06HOCTH ODHCaHIlI JOOKe). 

Pel"Hcrp 3 (perHCTP UJfICJDI'IecKOl"O e.wuu-. A&8RWxlpenlCTP BIlI60pa 4!)'HKURA). B 3TOM 

peracrpe He3aBHCHMO .npyr OTJIPyra pa6OTaIOT.aBe 6KTOBbie rpymus: rpynna H3 TpeX 6KT 0.:. 

2 onpe,aeJUleT u,HKJ1H'IecKHH C,llBHl' .Q3IIHbIX 6aA:ra, nepemmaeMOrO H3Dpoueccopa B BH,lleortaMRTb: 

CllBHI" OCYQlecTBnSleTCSI cneaa HanpUO; rpynna tL1 ayx 6HT 3 H 4 onpenenser nOnNelYKYJO 

~yHKUHIO, BbinOJUUleMYJO npH nepenase B BJUleonllMJlTb Han 6aJtroM JXaHHhIX npoueccopa H 

co,nep)IQ(MblM (5Yc1'epoB ,II/UIHhIX BHJleOnatdHTH (ecJDI6HTii 3 H 4 PaBlf1II 0, lUlHlf1IIe nepenaorca 

B BMJIeonaMJITb 6e3 H3MeHeHHII; ecnH 6HT 3 pasea I, a 6HT 4 paBeH 0, TOBbII10JIHReTCR c1'YHKUHSI 

I 
f 
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nonorecxoe "H": eC'nH6HT .4paaex I, a 6wr J pasek 0 - 4>ytIl<UIUl nOrH"lecKoe "IUIH": eCJIH 06a 

6KTa paBHhI eJlHHHUe, - 4>YHKWUI "HCKJlIO"laJOQlee HJJH"); 

PerHCTp 4 (perHCTP BIII60pa6noBOI nnocICOCTII). HCnOJlh3YeTCR lUIA Bhl60pa 6KTOBOR 

I1J1OCKOCTH B onepauasx 'lTeHH" aa BlUleonaMRTH. 

Peraerp 5 (pel1lCl]) J)e*IINa). npeJlHa3Ha~ lUUI BIi60pa pe)lOO,(()B l.freHHJV3aI1HCH. :6HThI 

o H 1 yCTaHaBnHBaIOT pe}lOO4 3alDICH (ar 0 .ao 3, nplNeM pellCHM 3 pa60raeT TOJIbKO B VGA); 6trr 

2 He HCnOJlWYeTCJl, 6HT 3 YCTaHaammaeT pe*IDI 'lTeHIUI(0 HJIH 1). 
1 

I, 

Penterp 6 (peracrp.Q06aBowou.a: tymqpd. IIJIII peI'IICIP "pa3IIOC!"). 6HT0 paaea 0 B npH i 

paOOre an4>aBHTHO-UH4>poBOM pe>KHMe lCOIfI'POJIJIepa. 1 - 8 ~ pe*llMe; (jHT 1 - BhI60p 

OT06paJKaeltfOk aa 3KpaH CTpaHIfUIII; 6M11:II 2 M 3 onpe.aeJUIIOT. l<aIQIe ~ca BHJleOnaMRTH 

0T06pa>KalOTCR ua 3KPaH. 

HH>Ke YK83aHO COOTBeTCTBHe 3Ha'leHHR (SHTOB 2 H 3 a.upecaw BH,lIeonDurrH.
 

DHT 3 liMT 2 Anpec BHJle06ytepa
 

o 0 OAOOOOh - OBFF'FFb 
o 1 OAOOOOh - OAFFFfh
 
1 0 OBOOOOh - OB1FFfb
 
1 1 OBSOOOh - OBFFFfb
 

Peracrp 7 (pefRCTP 3&llpeIIIeIIU 'lTeKIIJI peTa..... peI1ICTp tllJIbTPaUHB). 8 Pe>lQlNe 

"lTeHHR 1 3anpelWleT nepeAa'l)' peTa. IIJIH HaCSopa UNTO., 8 npoueccop. 

PerBCTp 8 (pel1lCTp 6HT0101 .....). F..cnH &rr B sro.. PerxC'J'pe yCTaHOBneH B 1. TO 
I 

COOT~CTBYJOQlHR llHKCeJlb 6a.11Ta ~e06Y~pa WOlUl4uruHWeTCfI onepa.gHell 3aDHCH. 3TOT ,,[ 

perHCTP pa6OTae'l'BO scex pe*HNaX 3alIIlCH. 

PeWtM 'ITeHHJI 0 

PelKHM '1TeHHJI 0 yCTllHaBJDlB3eTcJl no YMOJI~ • pe3y~TaTe 3afPy3lQt MawHHIII. 8 

3TOM pe>KHMe. HcnOJlb3YJl '1eTBepnaR pelllCTP (petllCTP Bhl60pa 6NTOBOR nnocKOCTH) 

BH,lleoJ<OKtpOJUJepa. BW BIJI6Hpae1'e HOItIep &rroeoIIUlOCKOCTll, K01'OP)'lO BhI 6ynere "DITllTb. :no 
caMhIJI npOCToR pe>KHN "lTeHHII AllJI paCCW8TP1Q1aeMbIX BHJleoa,rxanrepOB. CXeMaTH"IeCIOl OK 

nOKa3aH aa pHCYHKe 4. 

20 

PerMCTp BW60PI 
bMToeoA nnocKocTM 

nnOCKOCTb 2 
6MTOBbNt 

nnOCKOCTM P.rMCT~3a.enKK 
V 

>10 1 100 1 t ,1 3 6a~T npoueccopa 

>11100111001111 t 0OI~>ll 1 0 0 1 1 1 0 1. 
>10o 00 () 11b 1 0 1 11 0 1 11 1 

>100101 0 1 01 0 0 0 01 

-~-----

000 O. 

PKC 4. Pe.HM ~TeHHR 0 

PemtM 'lreHHJI 1 

B pe)I(HN~ 'lTeHIUI I<aJIQlYR H3. BOCbNJI IlHKceneR, co.aep>KaJUHXCR B 6y«!»epHhIX 

perxcrpax, BHJleoa.lWJTepoB cpUHHBaen:1I C co.aepX<HMhIN perscrpa 2, CpUHeHMJI UBeTa. B 

cn)"'lae COBnlUleHHII co.aep)l(llMoro perHC1'P8 cpUHelUlJl UBeTa H 3Ha'feHHR mn<ceJIR, B 6aRTe. 

nepeJUlBaeMON "POueccopy. Ha COOTBeTCTBYJOf,UeM 3TONY IlHJ(ce~ MecTe. YCTaHaBJIHBaeTCR 

~.llHHHUa· CpuKeHHe npoH3BOJUtTCII He aenocpeacreeaao C lDU<CeJleM, a c- peayJ1h~aTOM 

BhlnOJtHetuUI onePllUHH nOI1f\lecJ(oro IOH" HlUl nHJ<CeneN H conep>KHMhIM perscrpa aartpelJleHH.II 

nepeuoca UBeTa. PeaYJlbTaT cpUHeHHJl nepenaercs npoueccopy B BH.ne onaoro 6ma. Cxeva 

nonY'{eHHR 6aRTa 8 pe>KHMe 'lTeiuu, 1 cxeNa11NecKH npencraaaeae aa pKCYHKe 5. TllKHM 
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UeJDO(Oh(. I<aK JlCHO H3 pHcym<a perHCTP 3aIJPeQleJDUI uaera nOOBOJlJleT 3anpeTH'rb 'lTeHHe I<aKOro 

06paaoM, AIUI lJretuU. onsoro IIHKCMR. B pe>KHMe lffeHHSl 1, TJ)e6YeTCR ,QO 15 onepauuH 'frelOOl. 
nH60 UBeTa. TO eers, t1>aKTH'IeclOI. O'J't1>HJlbTPOBan K8KoIl TO UBeT. 

Pe>KHM trreHIDI 1 HMeeT CMhlCJI HCnOJlb3OBaTb B rex ~ KOrna BaM 'Jl)e6YeTCR onpenemrrs, 
PelKHM 38I1HCH 0 

connanaer nH UBeT TO'lKH. C aapaaee 3allaHHbIM. 

PerMCTp 3anpe.eHMA
 
"ITeHMR useTa
 

(nOrH"IeCKOe "H" C nHKcenRMH H3 3awenOK)
 Ir--
PerHcTpw * 

3aUlenKM Per paSHeHMR 
* 

1 1 o 0 1 1 1 0 .....
* * o 0 o 1 1 1 o 1 

* * o 0 o 0 1 1 1 1 
.--1 * 1 0 1 0 1 1 o	 1
 
f-1
 * 

ANDr
1-1 .---- 0 

L-.O t-1 
L-. 

CpaSHeHHe (COMPARE) 1-1 II 
npH cOBnaAeHHH 1 '--0 

'- 

vvvvvvvv	 1 
~	 ~J 

~ 
6aMT npoueccopa 

PMC J. Pe*HM ~TeHHR 1 

Ii 
,UJUi EGA H VGA 8 peracrpax cpasHeHHR UBeTa K 3anpeQleHHR lfreHHJI uaera pa60TlUOT ) 

ronsxo nocnenaae '1eTtJlpe tiHTa.JVIJI ananrepa KJlacca SuperVGA. HMelOlUero BOceMb tiHTOBblX i 
nnocxocrea H. COOTBeTCTBeHHO. nOOBOJUlJOlUero paOOraTb B 256 UBeTaX. pa6O'raeT aecs peracrp 

Pe*RM 3anHCH 0 R8nReTCR KOMtSHHaUHeK 6aKTHo-opHeHTHpOBaHHoA H 

.IlHKCeJlh-opHeHTKpOBaHHoA MO,QHt1>HKaUKH 'COl1ep)f(HMoro 3KpaHHOro 6y~pa. 

PeI'HCTP UHJ<,IIJNecKOro cmutra .QaHHbIX/Bhl60pa t1>YJIKUHH YJ<33ll1BaeT.· I<aJ<aJI HMeHHO 

nOfH'ieCKaJI onepaQHJI BhlnOmuleTCR HaD .QaIlHhIMH npH nepe,lUl'le HX 8 tSYcPePHYJO JJaMJITb 

(onep8UIUI "3AMEJUEHHE". ~ nOfHllECKOE U". "nOrHtffiCKOE HJlH", "HcKJII(j'lAl>IUEE 

HnH"). " B 3asHCHMOCTK OT C'?C'fOAHHJI perHcrpa p83pemeHHR YCTaH08KH1c6pOca. n03lJOnJleT 

BbIllOJlHMTb UHKJIII'IeclOdt CJlBHI' JlIHHhIX cnesa Hanpaso• 
.	 . 

PerHCTP pa3pemeHKJI ycT8HOBJ<H/c6poca HCIJOJIb3YeTCR AM 'fOro, 'IT06.. B!lI6pan. KaKaII 

HWeHHo. 6aJtr KnIt I1HKCeJJb-opHeHTHpoBa.HHaR nepellll'la lUlHHhIX B ·8fUleonaMJl'lb ~Y.QeT 

npoJl3BOJ1HTbCR. Ecml ero 3H2'1eHHe 'paBHO OFh, TO npoH3BOAHTCRIlHKCeJIb-opHetmlposaHHaJl' 

Depe.qa'18 ,I1aHHI:lIX. F.c.nH »re ern :JHa'leHHe paBHO Oh. TO 6aItr-opHeJmlPOBaHlWL npoMe»C}'TO'IHOe 

3Ha'leHHe sroro pefHcrpa n03BOJUIeT DpOH3BO,QM1'b BCRKHe TPIOKH npa pa60Te C npJIMhIM 

06p8llleHHeM K BH.neonDUITH 8 rpat1>H'leCIOIX pe*llMax • 

PeJ1tCTP YCTaHOBKH/c6pOca. Era 3Ha'leHHe KCnOJlb3yeTCR npH 3aMeQleHHK JUDI 

"'Ol1H~HKauHH nHKcen B nHKcenh-Op~eHTHp08aHHOM cnoco6e nepeaaua llaHHIiX. B 

6aJtT-opHeHTIIpOBaHHoR "'OJlH~HKaUHK.QaHHhIXpe>KHMa 3aJ1HCH 0 3TOT peraerp He pa6oTaeT. 

PemCTP 6HTOBOI MaCKH YK&3b1BaeT, KaKHe HMeHHO H3 BOChMH IIHKce.ne1l 6yJlYT 

MOllH~HUHPOB8HIi npH llaHHolt onepauHK 38lIHCH. EcJIH KaKOIt-JIH60 6KT srorc pel'1lcrpa PaReH .	 .' 

O. TO MOllHct»HKaWUI 3TOro IlKKCeJUI He npoH3BO,llHTCJI,COOTBeTCTBYIOIWtA IIHKCeJIbKOnHPYe1'CR 

CSe3 H3MeHeHMR H3 6Yt1>epHhIX peI1lCTPOB BHl1eoa,uarnepa. 
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PHC •• P••MY IIOMCN 0 (nHKCln~-OPM'MTMPOBIHHWA)

6MTOBaR MaCKa.

>10 1 1 0 0 1 1 1

>10 1 1 1 0 1 1 0

>10 1 1 0 0 0 1 0

6HTOB~ nnOCKOCTM

>r~~~ 0 0 1 1 <i]
,10 0 01 ill ~

>~~~
>l:-~_~(j OJ

.Pe*HM 33I1HCH 1

6aMT npoueccopa

PMC 1. Pe*HM aanMCM 0 (baHT-OpMeHTMpoBaHH~~)

1 1 0 0 1 1 1 01-------

o 0 0 1 1 1 1 11-------
--

1 1 1 1 ~ 0 1 11------,---

1 0 0 0 1 1 0 01--·-----

PerMCTpbI 3~l!IenKM

000 1 110 1

1 1 0 0 0 1 1 1

o 0 ci 0 0 0 1 0

010 1 0 1 1 0

fa 1 1 1 0 0 1 l~

PerMCTp UMKnM~eCKOro

cABMra/BY6opa ~YHKUMH

B~bop ~YHKUHH UHKnH~eCKHH CnBHr
6aHTa npoueccopa

PerMCTpw 3••enkM ~ 6MTOBYe nnockocTM

>10 1 1 1 1 1 1 11

B 3TOM 'pe)i(HMe 3anHCH. coaepsoraoe 6Y~PHblX oeracrpos-aamenox, aanacannoe TYJla

B peaynsrare KaJ<Hx-nH60 npe.llblJlY1UHx onep,auHII 880JUl HllH suaona, KonHpyeTcR 6eJ

HJMeHeHHIt B'BH,lleOrIaMRTb (eM. pac.B),

>11 0 0 0 0 0 0 0

>11 1 1 1 1 1 1 1

'erMCTp bMTOBOil
MaCK"

6MTOawe
nnocKocTM

>10 0 0 1 1 0 0 0

>10 0 0 1 1 0 0 0

PerMCTp UMKnM~eCKOro CA8Hra
A8H...x/ BW60pa $YH~MM

Mr A8HHb!XI , 1 I I

1* * *fO 010 0 0
L,J

PerMCTpw
a_anKH

000 1 1 0 1 0

1 1 000 110

001 1 101 1

111 1 1 1 i 0

,
PentcTD

1* .' • * 000 11
I I I

1* • • * 1 1 1 11
• B 3TOY pe.Mue, leAH perMCTp pI3pe.8HMft YCTIWOIKM/c6poCI paaeH
OFH, UMKnM~eCKMH CQIMr He pl60TIeT

6aItr AaHHbIx ueHTP8JlhHoi'o npoueccopa. ~acTBYeT B 4JopwHpOBaHKM l1306pa>KeHHR

TOJlbKO B TOM cnyxae, KOma pel"HCTJ) paJpeWeHHR YCTaHoBKHlc6poca paseH 0, TO ecrs TOJlbKO

roraa, .KOr.na HCnOnb3yeTCR 6aRT-opaeHTJlPOBalUWI nepe,ll&'Ia AaHHbIX BHJleOaJWITepy.

CXeMaTlf'feCKM (J)a~H'lec1Odl pe)IQ(M 3aJlHCH 0 npeJ1CTI8JIeH HI pIICYHKaX 6 II 7.

PMC 8. Pe*HM aanHCH 1
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PeJKHM aanHcH 2
MacKH MC00nb3YeTCJI l)e3YJlhTaT nollNeCKOro "H" 6aJtra npoueccopa, CJ:uun«yroro Ha YJ(aJaHHOO

B perxcrpe UHICJIK'lecKOro C,nBHra tDlcno 6aAT, H peraerpa 6HTOBOII MaCKM (Cw. pHe.10).

PMe t. Pe*HM 3anHeH 2

6aMT npoueccopa

• B 3TOM pe*lo1Me Ulo1KnH~eCKlo1M CnSMr He paboTaeT

6MTOewe
nnocKocTM

PerMCTp 6MToaoA
MaCKM

-U-UlJ

68"T npoueccopa

>11 0 0 0 0 0 0 0

>10 0 0 1 1 0 0 0

>10 0 0 1 ~ 0 0 0.
>11 1 1 1 1 1 1 1

PerMCTp UMKnM~eCKDro CnBMra
naHHWx/BW6opa ~YHKUMM

lo1r naHHblX

/CDp

~b
11 I J I

. f * • •I0 oTo 0 0

1J
,PerMcTpY
3.enKH

000 1 1 0 1 0

1 1 000 110

o 0 1 1 101 1

1 1 1 1 1 1 1 0

I

I

PerMcTp
YCTaHOBKM/c6pcCI f* * * * 0 0 0 11

J I

f· ** * 1 1 1 11
InorH~eCKoe """ baHTa npouececpa H perHcTpa 6lo1T080~ MaCKH

6MTosaR MaCKa

>11 1 1 0 0 1 1 1

>10 0 1 1 0 0 0 0

>10 0 0 0 1 1 0 0

PerMCTp UMKnM~eCKOro

. CABMra/BW6opa ~YHKUMM

B..bop "'YHKUH~ ~ UHK",,"8CKMA CABHr

* • * 0 0 0 0 0
PerMCTpw 3~enKM 6MTOBYe nnoc~ocTM

>11 1 1 0 0 0 0 111 1 100 001

o 1 100 111

1 100 1 100

o 1 1 1 0 0 0 0

1* • • * 1 1 0 01

B 3TOM pe)KHMe MJJallWaJI nonOBHHa 6a&tra npogeccopa HcnOJlb3YeTCJI B 1Ca'leC1'Be IJHKCeJUI

JVUI MOJlHcI»HKagHH Conep)KHMoro BHJleOnaMJlTM, npM'IeW B Bhlpa60TKe pe3YJlhTaTa yqaCTByJOT

perHCTP UHKJlH'leCKoro C,lIBHnl .uaaHblX/Bbl60pa 4»YHKUHM H penteTp 6HTOBOR MaCKH.

fpacl»HlfecKHR pe>KHM aanaca Howep 2 aHaJlOrHlfeH RHKcenb-opMeHTMpoSaHHoJl·clK>Pwe pe)I(MM8

380HCH 0, B KOTOPOM BMecTO perscrpa YCTaHOBKHlc6poca yqacTByeT 6aAT npoueccopa (CM.

pHc.9).

PeXCHM 3aI1HCH 3 (TOBbKO VGA)

rpa~HqeCKHR pelKMN 3anKCM 3 nonnep)I(J(B&eTCIi TOJlbKO a,nanrepilMM VGA. 3roT pe)l(HM

OTJlMlfaeTCJI OT nKKCeJlh-OpHeHTHpoBaHHoro pe)I(HMa 3anKCM 0 rea, 'ITO B KalfeCTBe 6HTOBo&t

• neHcTByeT Hi 6aHT npoueccopa

PMC 10. PeXlo1M aanHCH 3 (TOnbKO VGA)
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"ITeHHeJMO.llHtHKaUI'UI BH.Qe06y4qJa
ff;nncep 3. 'I,..... 6dTa IU~ aJlocaoc:TII. AU~ EGAlVGA ................ 0

HCnOJJb3YR onepllUKH acceM6nepa CO CJlOBIWM. MO)I(HO ClleJlaTb TO *e caaoe aa TpH

KOMaH,QIlI (npKMep 2a).

AnR roro, 'lT06bl npo\lHTaTb HJlH MOllllcPHUHPOBaTb co.neplKHNoe BHJle06YcPepa. HanO

CHa\laJUI B.bl6paTb pe)l(JfM IlTeHiull3allHCH. I alTew. eCJIH 3TO He06xOllHMO. aanporpaMtdHpoBaTb

J'l)a4*'leCKHe peracrpu BHJleOKOHTpOJIJIepa.CHa\f8JIa Bbl6MpaeM perscrp, KOroPbdt c06HpaeNcJI

MOWlcPKUHPC>BaTb. PerHCTP Bbl6HpaeTCJI aanMCblO ero HOMepa 8 OOPT 03CEh. Ilocne sroro

3Ha'leHHe. KOTOpoe Mbi c06HPaewcJI 3alJHC8Tb B peJ"HCTP. 3aHOCHTCJI B ROPT 03CFh. B KI'leCTBe

npHWepa ROKa3aH cPparMeHT nporpaMMbI. B ~OroPON itbl6HpaeTCJI pelKHN ,",eRMR 1 H pelKHM

3aIlKCH 2.

npllMep 2. BM60p pemlMa 'lTelUUlaaCil AU EGA

MaV OX, OJeEh
MaV AX, OAOOh
oor DX.AX

;':aaHOCMM • DX aapec nopra
; I10QUIHW • AI..:
; HOMeP petItCTpll - 05
: (J*MCTP BM60pa pOHMa);
: I'IOCIIIJIaeI • Ah 02:
;~~.-·O

; (&IT 3 ..-. 0):
; peaHM aarJIIQI - 2
: (fiwnI 0-1 ...... lOB)
; )'CTattHJIHBUM pe..... oneHHNaanMCH

:~~~.ES

; ...~aapec...-06~
: -..&tpa.. penKTp .. (pei1tcrp .
; ...... &rroeoA MOCKOC'nf)
; DIIpeXQIIHM • nopty 3Cfb.
:..&tpa_ &rroe~

; MOCKOC'nt 1
: 'IIrI'UN ICI ..... &rro.oAnn~•• AL 6aAT

MOV DX,3CEh
MOV AX, 020611

OUT DX. AX
MaV AX. OAOOOh
MaV aI.AX
MOV AL."
0IJf Ox. AI..
INC OX
MOV AI., 1
om' ox, AI..
MaV AI., BYI'E P'I1l ES:(OFE5h]

DPIIfII4lP ... a-oa TOUII .......

CIle.llYJOQlHl npJIMep nOCBAlJleH 31J1KCH OllHoro IDIJ(ceJUI C HCOOJlb3OlWDIeN pe*IIMa

3aIIHCH 2. PacCWITPHBaeTCJI pe*ItM pa60Tw BJUleOIJWI"I'epa EGA 640-350 TO'leK B ·16 uaenx.
H3 CKa3lHHoro BIiIIIe CJle.QYeT. 'ITO oioor 6aitr CSHTOllOl MOCKOCTM OnpelIeJUIeT UBeTOBY1Ococ

TUJUIJOQIYIO BOCbMII rooccenell. TItIOOIl oCSpa3ON. OlIHJ, gBeTOBaJI COCTaaIIJIIOlIlaJI oJIHol CTPOKH

3UIHMaeT ~ 6aItr o.QHOA H3 CSIrroBIIuc IUIOCt<OCTeIL. 3Tor 4wcT MIll )"ITeM 8 npHMepe. Kate BHJ1HO

H3 OllllcaHIUI' pe)I(HMOB :tanHCHI-rreHIUI BJIJ:IeOCSy~pa. DO BCeX pe1IOOIaX 38lIHCH Ha. 3KP1\I

.yq&cr.)'I01' 6ycltelJllllle peI1lCTPIll .. "3allleJDOI". OJIIIIKO. 38IIKCII B 3TH peJ'HCTPtaI npoHCXOJUfT

TOJIbKO "pH 'lI'eHHH 113 BiUleoCSy~ 3To TaJoKe )"ITeHO • npllNepe.

npilNep 2a

3llHOCHM • DX aAP« nopTa .

::JliJfOC1tM • AL HOMep~•• II Ah BIIIfipattHbIA pemfM 'fI'eHHJI H :JU'IHQt

11OCIIIJl8eMa nopTIlI JeEh H XFb eemep......oe pemcrpa AX

; 3aHOCItM • OX -.apeo nopn IAII60pa rpacPt'leC1CHX pem<:TpOII

; • AL 3aHOCHM HOMep pentCTpa BHJlt!ClPe......
; • nopT oXEh 1IOCIlIJIa.... H3 AI.. HOMep pemcrpa
; B OX~ nopTil J!&HHWX rpaeJlHlfeOOIX pemCTpOlt
; &rr 3 .. 1 - pelWM 'n"eHHJI 1 &tnr 0-1 .. 108 - pelQtM :Ja(1HCH 2
; II nopr OOCF1l nocJoU1aew H3 AL COllep»cHMoe pemcrpa 8111~ BHneO
;peaHMa

DX,03CEh
AL,05h
DX,AI..
DX. 03CF1l
AL.I0I0B
DX,AL

MOV
MaV
OlTf
MOV
MOV
oer

CneJlYlOI,UHI npHMep - \lTeHHe 6ma HJ BblCSPaHHoR 6UTOso1l nnOCKOCTH. HcnOJlb3YeTCR

~ 'lJ'eHMJI O. MbI CSy.neM 'OIT8Tb l5aJtr HJ nepaoR 6trroBoII IVIOCKOCTH. HecMOTp.ll HI TO. 'rTO

8 3TOM npKMepe Mbi TonbKO \lHneM, Mbi ,D0JDIQI1li YCTaHOBHTb M pe>KHM 3aI1JICH. Tal< KaJ( OH

YCTaHaBJIHBaeTCJI .DB)'MJI 6HTaMH B TOM lKe rpa~M\leCKOM perscrpe aaarrrepa, !.fTO M pe>KHM

'lreHHR (perHCTP 5 - perscrp pe*HM&).

BX(),Qfft1f8 tIaHHH4I~: • penterpe DX HOMep CTpClfCH•• PenterPe ex NOMeP 1CQII00000,

• J*1'Ictpe AL IP8T TO'II<H.

nepeu 'laCR rtpOI"paMMW 1IIlNKCJIHT a.QPeC • 3KpIIItIOM 6y...... ICY.Q& .... 3Ul0CHM C:8oe 3H&.....1I

mtlCceJUI.

,QmI aM'DI<:JI8HHJI aapeca HCfIOJIb3)'Il7I' lCOOPQtU..:nt TO'IlCH H3 penterp08 OX Hex.·

SeL.Plxel PROC NEAR ; 3llI'01I08OI(~ nma NEAR
COxpaHJl8ll pentCTpIII, HC1I(UIb3y.... II DOlUlpclf'J)aMMe

PUSH AX
PUSH 8X'
PUSH ex
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; nocnamt B nop1' 8III6apa pentC1'P8 3 : HOMep perncrpa
; lPtKJIH'fecKoro~BW6opa 4tYHKUHH
; a.QpeC nap.... ~'IH ,Q8HHWX rpa4>H\(ecKHX peruerpoa 8 OX
; • At 0 • HeT c,QIIHn, 3aMeQleHHe nHKCeJUI

; 3anHcamt II pentCTp Q,HIUIH'IedCoro cpBHnl 0
; upec napTIIlllll6aparpa~oro pentCTp& 3aHecmt 8

; pentCTP OX
; 3aHOCHM B AI..HOM8p penteTpa 6HTaeoA ....CKH

; nOCJla1lH • I1Op'I'8IlI6op& petHC'f1)8 8 - HOMep pentCTpa lSHToBoA
: MaCXM

; qpec nopTa nepeAa'IH JWIHIlIX rva4»Neaoor. penlC'11>OB. OX
: » AL tiHToeu NaCQ ,QIUI IIIII6apaMO,llMclJnuMpYeMorD lTHKceJUI

: nepec:wl&eM •~ 6HToBoA MaCkM 6trroByio waCKy

; 803I!IpllIJletate • 0CIt0IIHyJ0 npoIl)aMMY.

; KOH~ ICOA& no.anporpaMMlll

DX
AL,DL
OX.AL

INC
MaY
our

INC OX
MOY AL,O
OUT DX,At
MOY OX. 03C;Eh

MaY AL,8
OUT OX,AL

our DX, AL

Pa6ara c ,ltHCKBMH

BOCCT~pentCJ'pIIII H3 CTeKa
-POP ES
POP ox
POP ex
POP ax
POP AX
RET
ENDP

..... "DOAtVr'08H11H rKJIIIIY" AM 3anHCM nmcceIUI B -aeo6YcPeP: ceA'lac • penterpaX OX CMeQ&eHHe,
• ES tenIefrr lIH,Qe08yc11epa• ., AH _ ..... 1'lHK~.Tt!Ir1epI.. trTQ(IiwrapaJfiHpoNTb 38I1HCb

nputU1IIIIOI"O 3IIa'IeHIUI .... AQ1IlDtlII CKOfBIPOU'J1I COA8pmtMOe 'Ie1"IIIPU napanneJlbHlllx 6aATo&
&rre:-ix nnoac:ocreA. icoropwe MIll co6Hpa8MCJII ~'J1I, • 6~e pen4CTpbI

"3aqI&IaoI" (Late:hee)
MaY AL, ES:[ BX ]
MOY ES:[ ax ],AM i 3AIIHC&IIM lIHICeeJIb • 8tUIe06y4IeP

SeL..Plxel

nepBIIlM awurrepoN *ecn<HX .QHCJ<Q8 RB.IUIeTCA 8JIlUlreP MFM. MaKCHManhfWI CJCOPOC1b

ne.,e.na1lH ,QaHHbIX. lUUI 31'01'0 THIl& aaarrrepoe, - 5 MI5HT!ceK. Ka>i<JUi1i TJ)eK paJ6HT Ha 17

CeKTOPOB no 512 I5aJtr B cexrope. OlUfiIKO, KaK eMKOCTb. TaK K cxopocnase KalleCTBa 3TOro

~pa C'lKTllIOTCJI cell 'lac Hey.aOBJIeTBopHTeJlbHliMH, 8 CBR3K C 'leN B HaCToAlIlee 8peMJI·

pll3pa6O'rauo CSonbwoe KOJlH'ieCTBO l,lI8IITepos C YJl}"mlellHlJlMH xapaKTepKCTKKaMH. Puto,fep

ceKTOPa.QJUI BCeX a.aarrrepoB~R 512 6aJtr. AJwrrep nma Rll. HMeeT CKOpocTb nepe,na'Dt

,Q8HHliX 7.5 M6HT!ceK. a J<onK1lecTBO cexropoa HI llopo*Ke MO)l(eT 6b1Tb OT .26 no 33.

AnanrepbllDE, SCSI, ESDI, KpONe Taro HMeJOT KHTenneJrryaJlbHbdl HHTepcpeRc c CPU (Central

: BM'GICJIHM CNeIPfD"I~y-.oro6aATaOTHOCHTeJD>HO 

; Ha'Wlol (peaItito •~ 4~ 6droB. no (QIOMy K3

i~ &rroIloA MOCICOCTII)

; 06MeK c:Dl.tePmrMOI" AX H ax
;IIOCCT~OX

; IIIlI'IHCJIJIeM no.no_ettHe nHKceJUI B 6aATa
: BOCCTaHaBJIIIINleM • AL peT T(NI(H

; coxpatta... Ali pet' 'I'C)qI(Jt

: COllpaHJleM. CTeKe OX
: UP8C nopra IIlIl60pa rpacIJINecxoro pentctpa 3aHecJ1H •

: penterp OX
; 3llHOC'HM B AL HOMep peI"HC"I'Pa 8Ill6opa peaHMa 'lTeHHAl3Bl1HCH

; nocJ1&JIH • nopT BtlI60parva~oro per1IC"I1)& oneHHJII3aI1MCH

; 5 - HOtoHlp~crpa pe»tN&
, aapec nopTB nepeAa'IH ,IIUtHIIIXrpa~ penlCTpOB • OX
: B AL BWfiJlUIHIIIA pemtM 3811HCMI'n'eHIUI
; Bw6panH pulMM '1TeH1U113aI1MCH
; BOCCTaHa&IIMB&.. DX (. penteTP8 DL qncno. YK&3IIIINUOlI&
; nollO*ettHe nHKceJlA. 6aATe)

:nepec:IIUtUM\(epmBXaES
: Ha'laJ1lotlWA aapec -uaeo6Y4»eP&

AI..,3

DL,CL

MOY

MaY cr. DL
MOY OX, oJCEh

SHR

ADD AX. OX

XCHG AX.BX
POP ox
AND OX,011l0
POP AX
MOY AM. AI.
PUSH ox
MOY ox,0JCEh

MaV AL.5
OUT OX,AL

INC OX
MaV AL. 10tOB
oirr OX, AI.
POP ox

PUSIt DX
Plj~H ES

MOY aX.OAOOOh
MOV ES,8X

MQY 8L AL
MOV AX,SO
PUSH OX
Mtn... ex
POP ox
PUSH ox

,l>A'lac • penteTpe ax ~eHJte M()AM4JHuHpyeMOrO 6aATa or Ha'faJla 3IqWItIoro 6y4»ePa. 8

pel HC'f'P8 AH g,BeT mtkCe.n8. 8 pentcrpe 01..l1OJIQ_etlH8 I1HKCe.IUI 8 6aATe
MOV CL. Dl. : C'Hn"IMK c...-e- ,QIUI onepauHH SHJf >

MOY 01.., SOh ; a pent(:1l) DL~ &noey» MaCk)' A/Ul pa6an.I C penIClpOM
; &rroeoA MaClOl •

; YCTaHalUJHllaeM 1 8 TORno.1HUJOI. KYla MIll 6y.Qet 3&lDtClllBaTlt

; IDUC:C8JIb

; coxpaHHeM penICI'P DL
; anpec popTa BIII60pa rpa~Koro pentcrpa 3&Hee:JIH • pents:'I'P
;OX
; 3Uf0Clel B AL HOMep pentC'I'p8 UHJUlH'IecKoro~..6opa
; 4»YJfICUHJt

: coxpalUlOl peT TO'ricH • &.
; 3aHOCHM B AX AIIHHY~ CTpOlCH• 6aATax
; t:OxpaHMM B ereKe OX, J1QIIJVI"lUlIJHIUUI onepaultIO )'MH0_eHH"

: )'M"0.... AXHa KOJ1H'MIC11M)~

; eoc:craKaII.IIIIM" OX
; CuxpatUleM • n-e ox

c nCJMOlllbM) 1'p8X cnep&UHA C,QIIHra AeJ1IOlI DX Ha 8OCtIMb, 1I!lIli'IHCJUl8, TeN C......... OlellleHHe

MOJIH~Y8MOI'O6aJtra O'I'1fCX'KfeJlllHO Ha"""& ClpoKH

stiR OX,1
SHR OX, 1
SHR OX, I
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npo~ 1DI'TllJOqpIJI nep8IldI ceKTOP nepBOlnopo>lOOl H 8IlIBOJIRI,QaR Ha 3Jq>aH Ta6nHlJY

pa:JJIenOB *eCTKOro llMCKa. IIpHBe.DeHa B npHMepe 5.

n,...ep s. 'fTelflle Ta6.uqp,r puaua. .eicnoro .cu
E()lI BYrePTR ; c:oct.Q&JIH H08)'JO MHeMOHMKy A1UI

; 06cxJfta'lflHHJl )'K83llTeJIJI 6aATa
EQLI WORDPTR ; COlIQaJIH KOIIYJO MHeMOHMKY AnR

: 060aHa'leHHlI )'KA3aTeJtIl cnoea

EQU lBEh : CMel,UeHHear Ka'lana CeKTopa

: QO OflHCaTeJtJt p83lIena I
EQu leEh ; CMeq&eHH8 ar Ha'lan& C8IC1"Op&

; Ao onHC8TenIi pa:mena 2
EQU lDEh ; CMelilettHe ar Ha'lana Cetrropa

; lID onHcaTenR pa3,[lf".JIa 3

CMet,qeHHe pa3Mep--OIl lBEh

IBEh lOll
lCEh lOll
lOEb lOll
IEE1l IOh
lrnh 0211

CMeIII..... pealep

0

I 1
2 2

..

coaepJUHHe

coaep-..me

kOll nporp.MMIII, 3arpy.alOl,IleA 8· onepaTMRHylO na~U'Tb Jot

3aI1YCIWOI,i&eII 3lllp)'3O'lHlolA ceKTop &lC'nf8HOI'O pa3,IIena
OIlHCllTeJIb ~ena

onHC&TeJ1b pa3,Q8Jla

ClfJl4caTeJIb~

OIDfcaTeJlb ~ena

0AA55h- lIpH3IIaK ICOHU& Ta6mtuN

4uw' 3al'pY3lOf (ecJIM OM paIMlH I, TO 3lllp)'lQ8"reJII 8 RaMIIlb If

crapry.... 3IU'p)'3CNHWA CeKTOp 3TOrO pa3.Qena)
HOMep I"OI1OIIICH ....'IlUIa pa3A8Jl&

Ha'la1UlHlllA ctlICTop If UJIJIHIfJVJ, npINeN &CT1iI b \IYJteeoro no nJl1'lliR
8IC.IIIO'IJneJDo 3TO HOMeP cetrropa. a &rn..: C IUecroro no rurnta,n.
Ii&'ndI - HOMep QHJIHIi.Qpa .

ICOA CMCTeMIII: 0 flllll38eCTMUl, I-DOS c 12-H 6ItToeoCi Ta6.rtHUeR
l**eWeHHJI +aAnoe (FAT). 4-DOS c 16-H 6HToBoA n6.intl.leA
~~. 5-sn...". paclUHpeHJfOA Ta6JJHUW pa3JleJlOR
(MS-OQS IMlpCHIt .. H 5. Cnya:Hr llJUI I'IpeO,QMeHHJI 32 wen6aArnoro
6apMpa tlWKOC'nI .ecntoro .lUfCI(a)
ItONep I'OJKl8IQf KOHU& pa3llMa

KOHe'8IIIIA ceKTOp If I&fI1U'III.QP
HOMep crap'I"OBOI"O O'I1IOCMTeJlbHOrO cekTOplI (r.e, (."tlKT0p8 DOS)
p83Mep~ • c:eICTOp&X

"a'IUo c:ne.Q)'JOqlel'O OIlpeAe.llHTeJJlI pa:mena. HJIH OM55h

CTp)'ln')'pe CIIIIIC8TeJIJI pa3Jle..

Ta6.uga~ .flC11l0l"0 AIICU.

1
2
4
4

5
6
8
0Ch
IOh

BJ

WJ

P~l

P......2

P_--3

.r
CTPQeHHJO H HCnOnbJOBaHHIO onepauHoHHoA CKCTeMoM 3KBHBaneHTHO JUtCKCTe. Ta6nHWl

paanenoe )KCCT1<Oro ,WICKa pacnono*CHa CO CMCIUeHHeM tDEh OT Ha'WIa ceieropa'K COCTOKJ' H3

lieTblpeX 16-6aAToBblX 3neMeHTOB. ODMCbIBaIOijlHX ltHCJ(QBble pa3.o;enbl (Disk Partitions), H

,D,Byx(5aJtTOSOro npH3HaKa KOHUa n6nHUbi. HH>ICC npHBe,neHa CTPYKTYPa Ta6JJHUbI paanenoa,

pacnoncaeaae ee aa ,nopo*Ke H CTPyKTypaonaoro ODHCaTeJ1J1 paanena,

Processor Unit -'ueHTPaJIbHOC npoueccopaoe y·CTpoICTBO. ueHTPaJIbHblI npoueccop), 'ITO

n0380nJleT C}'qleCTBeHHO ROBblCMTb CKOpoc1'b OOMeHa ,niHHblMH. B 3THXaaarrrepax KonH'ieCT80

ceicropoa ua OllHoH AOJ)O>KKe .o;OXO,llHT .0;0 60. HcnoJlb3YR anarrrep nma RI...L. MO)l(HO <m!KlPMa

THpoBaTb lUiCK npe,IJ;H33Ha~eHHblJt 4JUI pa60TbI C MFM anarrrepou, ysenH"IHB TeM CaMliM ero

eMKOCTb npHMepHO B 1.5 P33a, O.!lHaKO. B CBR3H C 60nee *CCTKHMH ,-pe60BaHlUIMH npezrssa

nJleMblMH J( RLL YCTPOJtCTBaM aanesoiocrs xpaueHHJI KtI~PMauHH. B 3ToM cJJY'iae He rapaa

THpYeTCR. Aaarrrep ESDI 06liqJIO npHMeHHeTCR ~H P33PaOOTaH) D CTapWHX Mo,nenRX IBM PS2.

Anarrrep SCSI, crporo roaopa, He RBJUleTCR 'iHCTO lIHCKOBbIM ananrepou, a n03BOJUIeT non

}(JD()"IaTb no BOChMH P33Hoo6pa:JHwc ycrpoHCTB. B TOM 'DICJJe HaKOnHTeJIH Ha MaI'HHTHtiX neHTaX.

CepBHC B[OSa JUIR llHCKOB OCYJlleCTBnReTCR npH nOMOQIH ~YHlqpdt npepl>lBaHHR INT 13h.

KaK npUMO, llHCKOBbIM cepBKCOM BIOSa nporpaMMltCTbl nOnb3YJQTCR. B c.nf'laJIX·

Kal<Oro-ro Hecrau.napmoro HCI1OJIb3OB8HIU .QHCKOsux yCTpOHCTB. TilKItX. JW1IUIMep. K3J( 3aIJIKT8.

JJ,aHHbIX OT HeCaHI<UKOHHpOBaHHOrO KOIIHpoBaHHR, nocryn K nepBOMY ceKI'OPY HYneeoH llOPO>JOOl

Ha HYneBOH CTOpoHe »<ecn<oro,lUlCKa H npynIX. .r:tnR 3aljprI'bl JJ,aHHbIX OTHecaHJ<UHOHlfpoBaHHOro

.nocrvna OObI'iHO HCnoJlb3YJOT, J1HOO HeOObI1IHoe~BaHHe KaKoH-JIH60 oonaCTH aa ,llHCKe.

mdSo )KeCTJ<Y1O npHBJl3Ka nporpaMMhl K ee nonQ)l(eHHIO Ha ,llHCKe, J1H60 OObRBneHHe xaxoro

HH6yllb 3neMeHTa JUlCKOSOro 'npOCTPaHCTBa IIJIOXHM (bad sector. bad claster, bad track). B

nepsox cexrope aa HynesoA .!ioPO>KKe H HYJJeBOA CTOpoHe )KeCT-KOro ,llHCKa HaxO,[lHTCR TaK

"
H33b1BaeMaR "nporpasoea npenaarpyaxs", B KOTOpoM CO.neP}IQfTCR, B \faCTHOCTH, Ta6nHUa

paanenos *eCTKoro nacxa (Disk Partitions Table). 3Ta Ta6JIHua ynpaaaser paaneneaae«

cPH3H\feCKoro ycrpoacraa - >KeCTKoro JUlCKa - Ha nOl'M'ieCKHe YCTPOHCTBa. HcnonbJyeMble

onepawmHHoH CHCTeMoM (DOS). Ku<.noe nOI"H\feCKOe YCTpoACTBO (nortl'iecKHA ,nHCK) no
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; onpe,QeneHHe KO,QOBoro cel"MeHTa

; aaronoeok npol.lenypbl THna far
; H33Ha'leHHe Cel"MeHTHbiX perucrpos (HH4>oPM a W 1f1 LlJUI
; 'rpaucnsrropa)
; pe3epBHpyeM MecTO LlJUI PSP
; Ha'laJIO KO,Qa nporp3MMbi

; O'lHCTk3 peraerpa AX
; coxpamleM B CTeKe anpec aoaepara
: (aapec 0 6aRTa PSP - OS:oooo)
: nepexon Ha HallaIlO nporpaMMbI

IGOh

FAR
CS:CODE

AX,AX
OS
AX
START

ODh,OAh.9,9
'Ta6nHua paozrenoa :lKeCTKorO LtHcKa'
ODh,OAh
'H3'1a.r.o paaaena I'
9, 'ronoeea: '
?,'h'
9, 'UH-'1HH,ll,P: '
?,?,?,'h'
9, 'CCKTOp: '

?,? 'n'

ODh,OAh
'KoHeU paane 'Ia l'
9, 'ro.nOBK3: '

?:h'
9, 'WiJlHHJlP: •
?,?,?,'h'
9, 'cescrop: '
?,?:h'
ODh,OAh
ODh,OAh

'Ha4ano p33IIeJJa 2'
9. 'rOJlOBJ<a: '

?:h'
9. 'UHJlHH;:tp: '

?,?,?:h'
9, 'cexrop: '
?,?,'h'
ODh.OAh
'KOHel.l paanena 2'
9. 'roJlOBK3: '

?:11'
9, 'I,lH11HHJlP: •
7,1,1:h'
9, 'cescrop: '
1.1,'h'
ODh,OAh

H343110 nporp3MMbI

SEGMENT
PRO('
ASSUME

CODE
PARTITION

..........0 ••••••••••••••••••••••••••••••••••••••••••••_

ORG
BEGIN:

XOR
PUSH
PUSH
lMP

0611aCTb 1I3'fHblX

REPORT DB
DB
DB

REPORTL-.S DB
DB

HEADL-S DB
DB

CYLl_S DB
DB

SECL~S DB

DB
REPORTLE DB

DB
HEADl.-E DB

DB
CYLL.E DB

DB
SECLE DB

DB
DB

REPORT2--.S DB
DB

HEAD2_--.S DB
DB

CYL2--.S DB
DB

SEC2--.S DB
DB

REPORT2_E DB
DB

HEAD2---E DB
DB

CYL2_£ DB
DB

SEC2_E DB
DB

; r1OAl"OT&8JIHU.eM C'leT'IHK AlIA ClIIIHI"'a

; lIIoIlI&/UIeM Bf'OPYIO UHWY HOMepa IIHJIMtfaP&
; nepeKo,IIHpOIIaJIH AL ..

; 8TOPYIO UH&WY HOMI!plI UftJBfIf,Qp& nocn~ B

; BIIIIIO,QHMYIO CTpOICy

: l10NeillaeM B AI..lUte MRll,QWHe UH4Jpu HOMepa UJUlHHAlP8

; 'BIlIAeJIHJIH r.uta4W)'IO WKlJpy HOMepa UHJIIltUq>a

: nepeKO.lIMpoBaJIH AL
; nocneAHIOIO UH4IPY HONepa~ nOCRalUl B

; IIblBO.llHMYIO CTpOKY

; CM~eHHe OT HallllJla CeKTopa

; .QO OOHcaTenA pa3Jte1!8 4
lEEh

AL, B~P l SI+P.l )

OX. AX
AX,OI111118
AH,AL
AL,OFb

AL.OH

AI., AH
CL.4
AI., CL

CYL.AI.

SEC. AI..
SEC. J, AH
OX,OfFCOh
CL,6 •

DL,CL

AL.DL

MOV
XLAT
MOV
MOV

XLAT
MOY

~:CJU

MOY

MaY CL.4
SHR AL.CL
XLAT
MOV CYL + I, At

MOY AL,DB
AND At, 01-11
XLAT
MOV en. 2, Ai.

ENDM

MOY
AND
MOY
AND
XLAT
XCHG
MaY
SUR
XLAT
MOY
MOY
AND
MOY
SHR
MOY

MilKpl.)(mpe,neneHHe paClliH4JpoaKH DOHcaTenA paJuena
I I{I\hlSLATE MACRO P,HEAD,sEC.CYL ; napaNeTptll NaKpOOllpene.l1eHtUI:

; P - CM"'I,UeHHe 06pa6a11llBll.....x
; AaHNJalX OT Ha'YJ1a CeKTOpa

; HEAD- a,QpeC A1UI HHePoPMauHH

; 0 HONepe I'OJIOBKH

; SEC- a,qpec ,AJJA HHcjIopMlIUH"

; 0 HaNepe CeKTopa

; CYL ;~ A1lA HHcjIopMagHH

; 0 HOMepe YJt.lIHtU1P&
; 3aJlHClIJIH 8 AL HoNeproJI08KH pa:men8

; nepek°.QHPYeM
HEAD. AL ; ttOMep I'OIIOINOI nOCJlanK M3 AL B 8IlIIIOlIHMYlO CTpOKy

AX, W_P [ SI+P+2 J ; (HOMep u,M.IIHtIIq)a pa:men8 + HOMep CeKT0P8 pa3llena)
; l1OC1lUIaeM • pentCTp AX
; cOxpaHHJ1H AX • DX
; IIW,QeJIH1IH tuteIJopMllQ.HIO 0 HOMepe cekTOpa'

; cOxpeHhJUI AL • AH
; IIIILQeJU-UIH MJIlI.QIUYIO UHCWY
;nepeKo.llMPYeM
; 06MetuuJH c<mep.....oe pentC'IpOB AL II AH
; 11O,QI'OT88J1H8&eM Clle'NHl( MA CABHnI

;~.. AL Ha .. pa:1pQa 8IlpaBO (.QeJIHM Ha (6)
; nepeKCWlpoaa1IH AL B CHMIIOJJbtt)'lO 4KJpMY
; HOMep C8ICTOpIl QOCJJlUIH

; B -.&O.lIMM)'IO C11JOKY
; IIIII,Qe.IIH.ft~ID 0 HOMep8 UHJlHHAPIl
; nOJU"OTaanHBafIM C'feT'IHK WlA~

; flOJI)"IaeM CTapwyJO UHlWY HONepa I,PIJUOt.Qpa

; cO.QePlDtJ4(M DL nocwn.eM B AL A1UI nowvr08lCH

; kOMalfAbl XLAT
; nepeKOJUiPOlWlH AL
; CTapwy1D~Y tIClNepIl~ nocnaJ1H B~IO

; C1pOKy

; OOMeQlaeM B AL ..MJ18AWH8~ tIOMepa UHJUtH,Qpa

I" 4
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SEC4._..E

HEAD4 . .E

~

CYL4.-E

-.aD ... .cpaH eo,qepmo.eoro T1l6.nJqpl pa:t,QeJI08

MaV AH.9 0...&tpa..~ rosa 9
LEA DX.REPORT ; ;aaHOCHM a OX UP4tC coo6IMetOIJI
INT 21h '0~ lIHCD81"MIpa rosa

: ClCODItpOaaJ1H a,QpeC Ha'Wla 6y~ a 81
: noc:wna.. a BX~ u6.nHuwnepeK~1

; HOMep ceKTOpa - 0
: KO.IIINeCJ1K)~~ - 0llHY 0f1ePIIU"U0'
; (... 6o.InauM, ..... ecrIJ H:l omtoA .lIopollKe)

: DM60p4JYJUCUHH BJOSa - 'I'1"eHMe CeKTOPa
: :JaHoatN IlAP8C 6yclJepa
: ~'HIIfHOrO AIUI J1PO'UITUlHaroc.-ropa
: (AQIIa:eH &.rn no uP8CY a pentC'Jll'OBOA nape
: ES:BX)
; ........ c..-.c BlOSe

o aoaapaJ,Il'" ynpunwtHe • DOS
: 3aKpIIINtN rJlUH)'1O npcu~y
; OkOfl"laHHe~ C*1It...,..
oKOHeU KOAA nporpaMMIII

131'1

AH.2
BX,READJUFF

BEGIN

eL, 1
AL.l

SI.ax
BX. TABLE

MOV
LEA

MOV
MOV

MOV
LEA

INT

aI3IIIU.. MaKPC*OIWUI)' TRANSLATE AU pa~ co,qepmtMOI"O Ta6nMuJ,l pUQenoe
aecncoro ,lIHCU H·Ml1OIIIMIIHII~ ........ CTpOICH

TRANSLATE P_l,I-lEADL..J,sECLS.CYLL..s
.IALL :~ acceM6nepanoAaflllJlJOQl.ll. -...oa a

:JlHC11H'~1'IICCT&~

o(ar urJDdk:lcoro Supr.. AU - fIO,QUtHTIo .ee)
TRANSLATE P--:.1.4JiEADIJ,SECI....E.CVLI-E
TRANSLA1ll: PJ.HEAD2-S,5EC2....S.CVL2....S
TRANSLATE P.J+4,HEAD2-E,SEC2.....E.evu-E
TRANSLATE PJ,HEAIXL.s,sECL...8.CYL3J
'11lN&..ATE P-3+4,HEAD3J:,8EC3-..E,CVL3.-E
TRANSLATE P_4,1iEAD4J,5EC4J,CYU-S
TRANSLA11!: P_4.4,HEAD4.-E,sEC4J:,cyu-.E

RETF
PAR1l11ON ENDP
CODE ENt:II

END

DB OOh, OM
REPORT4..E DB 'KotteU pa:mena 4'

DB 9. 'roIIoeKa: '

DB ?,'h'
DB 9, '1VU1MH,tlp: '
DB 1,1,1,'h'
DB 9, 'CeKTOp: '

DB 1,1:h'
08 0Dh. OAh. 'I'

JCOHftU HH4JopMaWtOHHoA CTpOKH

08 OOh,OAh

REPORT3_S 08 '"."ano pa3Ll8Jla 3'
DB 9, 'roIlOBKa; ,

HEAD3rS DB ?,'h'
DB 9, 'ijJtJ1HHJIP: '

CYL:L-S DB ?,?,?,'h'
DB 9, 'ceKTOp: •

SECJ_-" DB ?,?,'h'

DB OOh,OAh
REPORT3_.E 08 'KOHeu pa3,Qena 3'

DB 9, 'ronOBKa; ,
HEAOO._E DB 7:h'

DB 9, 'IPUJHHJJ.P; ,
CYLJ.E .DB 1.1,7,'h'

DB 9. 'CeKTOp: '
Sf::C3..._E DB 7,?,'h'

DB 00h, OM
DB OOh,OM

REPORTL,S DB 'Ha'laJJO pa3A8Jla .'
DB 9, 'f'OIIoeKa: '

HEAD4~.S DB ?,'h'
DB 9, 'WVJHHnp: •

CYL:4..8 DB ?,1,1,'h'
DB 9, 'CeKTop: '

SEC4.J DB ?1:h'

START:
c nOMO\W>IO4lyHKUHH BIOSa ilHTa.. nep8lolA ceKTOp lkecnc:oro ,/lHCKa

MOV Dl, SOh ; SOh - ....6ttpaeM lkecTKHR WfCJ( 0
MOV 00, 0 ; HOMep roIIOIIKH - 0
MOV CH,O ; HONSp IPfJIMHlJ,pa - 0

'0 123456789ABCDEF' ; Ta6nHp AJUI nepeKO,/lHpoBKH H3 QHCJJOBOrO

i~~ • CHoeOIlI:ftOe

READ..JnJFF DB

TABLE DB

200h DlJp(1) i 6y" WUI 'fTeHtUI nepeoro CeKTopa lkecncOf"O

i~

J1porpaMMa. HeCTIHJIIP'I1II o6pa3oM~ JlOPO*ICY Ita .QHCKeTe, npHBe.QeHa

• npJIWepe 6. B KI'Iecrae HecTlJlJllpnlOro napaMeTJ)I. 8w6paHO I<OJlH'lecT80 cesropoa Ha

oopollCJ<e, nporpaMMa 4K>PMaTHpYeT .QeBRTyIO 1I0PO*KY JUlCKeTW Ha soceMb ceKTOPOB•. 31'0

KOJlH'lecTBO ceKTOpoB XOT1lJ H BXO,llllT • 'lReno CTilIfJUIPTHIaI .IUUI ffiM-c08WecTHMhIX

KOMl'IbioTepo8, 0lIHaK0 B tI&CI'ORQIee BpeWR HCI1OJ1h3YeTC" KpaItHe pe,mco. f1pHMep llOJDICeH &rrb
npHBe,lleH J( nmy COM.
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hplDfep 6. Hec:Tailaapnoe ................ aopo............ 
INTER 

MaV AH,5 ; 8III3Oa ¢tyHKUHH 4JopMantpOUHH.fORM SEGMENT OIIpelIe.II.Ui. IfQQOeoro CW'IMIrra lNT 1311	 ; lJOP01IlKH ~CI(eT1lIFORMAT FAR ' PROC 
~ rJPOIl4llO'Jllll 'nffI& FAR jNC DISK-TABLE ;. cn}"f•• :Y4a'fttoro ¢topMantpoaaHHJt nepexo,Q J(

ASSUME CI:FORM, f3:FORM Ha3H...... eerMetrr1DIX~' ; Ta6.mtue n.p....e-rpoa ,QHCK.",. 
(~.AIUf 'I'p&HC.IIJfT(l) MeV AH,O ; 1IIoIlIOJ1HJ.n1t 4»)'tfIq,pGOORO lOCh JHlMI*iPy.. NeCT'O AIUIPSP	 INT IJh ; "dSpoc" JVIJ1 ,QHat08O,[lABEGIN: 

ADD ERR,1	 ; YHJ1H'MT1o C1.ie'NHiC oWM6ok
XOR AX.AX ~-.apec CMP ERR,3	 ; ~ .. 0IaI&at. TO ~.,..~ 
PUSH OS PSP AIU! ICIGIIpa1'a	 1£ ERIL-PRINT ; nepexOll k l1e'4aTH Coo6l&&eHMlI 
PUSH AX , • IX:. nacneC*OIMIHHIt nporpeNt6I JMP INTER ; nonopttu I'lOmCI'K& ~.'l"HpOfJ&HH1I.IMP START ....c6uen........-..x ' 

ERR.. PPJNT:	 : ~CTBKJI npH OWH6Ke 4loPNa-ntpouHHlIBUFFER DB 512 DUP(O) 6Y+eP or-.c:aTelMlA ~8MOA .qopoaaot	 LEA DX,TEXT ; :JaJ"P:Y3K. ~. coo&ueHHlIERR DB o ewI"'Ht ~ tIpII toP-THpClBUIHH MOV !~H,09h ; aIIi:J<* ~-DOS
TEXT 'DB _ ~RIImUUII.QMaCe1'I.',..' coo&a-............~
 INT 21h	 : iNlIIlOll& ... 3IICpaH 

DlSK__TABl.E: 
START: MOV AX,OOOO j NpHyno n 6mtwrMaV AH,O . ;~.....,. "d5pQc" MaV ES,AX	 : n~eTp<lB ,tUiateTW

INT 1311 : AM _1I1*1M	 MeV BX.0078h :. MCXOlIHoti 

MOV avrs PTR ES:[BX.-4l,9 : COCTORHHe 
PUSH ES 

CO~UIIMC~	 RETP ; tIOOIlpaT • DOS
AX,OOOOMOV bpIIcaoHn. ES=BX	 FORMAT ENDP ; I(OHeu rJlUMoA npoue.QYPlll

MaV D.AX FORM FJ'.n::6	 : kOHtlU KOl108OrO ceotetr1'll
MaY ,BX.00781l "'*~ 

END I:SEC1N	 ; I(OHey rtpOf1)&MNbI~M~""'"MaV BYTE P11IaiBX.4].1 ~ • JIOIIe"NclNep fIOC.IIe,QIIero c.TOpa" •
 
POP ES
 8OCC:'I1IHIMt•••• EI onaatoe'nt ~ •
 

fly .
 3lia np6rp3MN1 MO>Ke1' 6brn l:cnOJ1MOeiUa B Ki'lecrBe RecnO)f(HOro cpeneraa ~aJWfThl
lEA BX.8UFFf.R ....... -.caO~0tlHCa'I'eJMA 

,QMCl<eThl OT KODHPOBaHifR. .un,. sroro ORa l1on)KHa 6il1Tb nononnena nporpaMMolt (nonnpor~"'AO))OmOIMOV AM,! .............-0 cerrtopa

MaV cxs	 PIMMOIt) npOBepJlJOlIlen KOnH'lecTBO cesropos Ha HCflonb3yeMoit JlHCl<eTe. TIKI Ami .naHHm-o

~1iJW.II' 

np14Mepa, .. CJ1Y'l,ae, ecnH Ha ,I1KCKen~ B03tAOiKHO "pt"UfTaTb .ueSRrbllt cexrop HI neasron 
; " Ha'WlO q.MIUIa ~ Ta&irtu¥ CIIIfICaTUIR ~ 
lOOP-.BEGIN: • : (..,. ....... IPIKM) _ .QOpO>KKe. 1oI0>KHO C,QeJIATb BbIBOll, 1fTO lIIfCKeTa He JlBJlJleTCR opHniHa.-lbHoA, B npHWepe 7 npoaa

MaV lYlE PTR (BX).9 ;.-nu~ 
MaV BYrE PTR (8X+lj.O ; HY~ C1'Op(IHa BO,lUlTCA HMeRRO TaKIJI npoBepKa. npKMep 7 TSJOKe ,nonlKe;-I 6b1Tb npKBelieR Io! 11UI)' COM. 
MaV BYTE P't1I (ax.2].AH ; ..... ~ 

MOV BYIE P11l(BX+3].2 ; ,....~ (2 c::ooTMtei-ayeT 5128) 
ADD ax.4 . . ; nepexQlK ~~ DptDHIP 7. DpacTa. Mqprra M" aOlUlpoaaau. COII6IecnlO C apliMepoM 6 
INC Ali : ..... ~ C*CTOpI " 

LOOP LOOP....BeGIN ; MpeXt¥I IeIp)( 110 npot'paNIMI 
'FFORM SEGMENT	 : OOpeAeJHlHHe kO,Q08Oi"O cerwewra . KOIMq UJftUI&
 
TFORMAT PROC FAR : 3arnJ10e0te np<lUtl,I()'pIII
 

ASSUME a::.TFuRM. ES:TFORM ; H&3Jia...eMMe cenretlTHlllX pentCTpOeLEA 8XJIUfIlml ~~~ ; (HH~" 111'111 1'p8HC1lII'T'Op)MOV DL.O If)' ~ ORe lOOh ; ~...ecro 1l/'1liPSP.HatanO ~JMOV OH.O HY ~ ; I(Oll,A t1pOrl>tlMMiIIMaV CH.9 .....,...~ . 8EGJN:MaV AL.a 
IOC8A ~11fP~~	 XOR AX,AX ; :J&noMHHleN Mp<ac 

PUSH os ; psp A1U' B03BpaTa 
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pUS!-! 
jMP 

BUFFER DB 
ERR DB 
TEXT DB 

START; 
C.t.ll 
JNC 

ERR.PRlNT: 
LEA 

.MO\f 
INT 

QUIT: . RET 
Tf'ORMAT ENDP 

MAIN PROC 

nP; 
MOV 
lNT 
LEA 

MaY 
MOY 
MOY 
MOY 
MOV 

INfER: 
MOV 
INT 
jC 

JMP 

TESTJEC: 
CMP 

JE 
ADD 
CMP 
JBE 

~ 

AX 
START 

512 DUP(O) 
o 
'H~OtDlp05llHHoe 

MAIN 
QUIT 

DX,TEXT 
\H,09h 
21n 

NEAR 

AH.O 
lah 
BX,BUfliER 

OL,O 
DH,C 
CH~ 
CL.9 
AL,I 

AH,2 
lah 
TEST-SEC 

£RHO 

AH,4 
ST_RET 
ERR,I 
ERR,J 
STP 

; • DOS nocJJC
 

; OKotNaHH. nj.'(TPaNMW
 

: tS;r4leP jlJUI C'DmlIBaHHJl ceI(T~ j.lHCl{eT1!!
 

; C'leT'Utk OWH6oIc
 
IUlnHpo...Ute','S'
 

; TtlKCT, .1lI1Kl,I4HHbIA npH HecaHlq,ptotillpo£aHHON
 

; 1C0000poaaH"1'I
 

i tICJlH ¢.1ar nepetloca c6p0weH. 1'0 npcmOJUKetfHe 

': pa6o-m CKormpoNHHoA ~fMW 

aarpywaeM Mpec ~MOI"()H' .paM TelCcra 
tIIII30B ep)'HKWtH. DOS. AJUI 
lIIIlBOAa HS 3KpaH 

; IC)GIIpaT !t DOS 

; ~~~ ,QBlUrt'Oro otKI"OPa 
: Ha J:Ie8,lIT<lR .QOPO:mc. 

*)'HKUH.lI BlOSa)'CT"'08ICH 
ltOlfTPOJlJUlP& ,IUICKe1"W • "CXO;pi08 C<lCTQJUGHI 

~~ 6ylIJepa ,IlIUII ~ c.crcpa 

; HOWc!p ,ElKCKDeOAa
 

: HOM8p cropom.I' AliCt(8'!"W
 

: HOMe)) AOPO)lCJ(K
 

: HOtHPCel<Top&
 

: 'tHCJJO C'lHTIlI8&eMWX CeKTopott
 

: 4J}'HKWUI BIOSa: npo'IH· 
; Ta'Tb ceKTOP WfCKeT1II
 

j ecm ,,~crA8Jl6li <Pn.!U' OWI't&eu, TO npo8flp$'\~·~;
 

j k&I(&'JI HNeHHO Oil.IH6KII
 

: lDIa\M - :no, HeplUrwilKliU KOO)':;?
 

: ... .lUiCKe't'EI iteT ~&Hlii\""C (~;>. ., 

: tiIT CeKTopa
 

: yaeJJH'lHUeM .:"!e-NHK OllIHoo.:
 

; OUDtfSOI[ 60nbUIe Tpe~. 1
 
; ,oa -nOllTopHbIA aar:ycH (!~O~aAYpN
 

STC ; MeT -YCTllHOIIKa ctmara nepetl()('~ 

jMP QUI : "Xoa H:J npoueaypt>.; 
S'L...RET: 

CLC : c(§poc lImara nepeHOCa 

QUI: 
RET : ~T • OCHDIJHYIO ~ 

MAIN ENOP ;~.. npoue.QYPY 
TFORl ..f ENDS : OMotNaKM8 kOllOBOrO ceocllHT. 

END BEGIN : l(~ KOAa IlpOrpDOOC 

flocncmonaTeJ1bHhlA nopt (RS-232) 

nocne.nOBlTeJlbHNR nOPT HCnOJlb3YeTCIi AJIJI noAKlDOqeHHII Me.o,neHH!iX BHeWHHx 

yC'rpoltcn, T8.KHX. IWC rpa~nOCTPOHTe1iH, npHHTeplll (see 3M ;,(0*'10 no'h'SJOO'l.iaTb H 4epe3 

napannenbHbIR nopr), NOlleMIII',llHfMTaJbeplII Jll TIU( ,qanee. nOCJlellOBaTMbHIiR nopr 06b1'IHO 

HCOO.'lb3YeTCli 4)UI nOllKJ1lO'IeHHA ycrpoRCT88 BBO,na "MIlI1Db". lfaCTO nOCneAOBaTeJlbHhdt nopr 

HCnOJlb3)teTCR TIJOI(e H lUIA CBfl3M M nepeJl,8.'4H JUlHlfbD[ we)l(Ay MallIHHilMM. CepSMC' BlOOa NUl 

RS-2320C)'I,QeCTBJUIe BCROJIb3OBaHHeN q,}'HJ<UJI:R npepIi88HJUI [NT 14h. OJIHai<O M W"iI nocne

llOSaTeJlhHoro 'nopra qaCTO HCn0Jlh3yJOTCA MeTO.l1hI nenocpencreeaaoro nporpawMHpOaaHHA 

KOHTpOnJlepa, MHHyA 06paQ1eHMe K ~YHKUHRM BIOSa, 'ITO no3BOJllleT CYJI,IeCTBeHHO nOBNCMTb 

CKOpocTb nePeAa\fM .o.aHHUX 'fepe3 RS-232 MaKCHMi.'lb1Wl CKapOC'I1I. llOC1'IDICJIMIJ upH Hcnosw

3OBMH" BIOSa - 9600 (Son «SHY/C). 1IT06b11t3MeHHTb cxopocrs oCStoeeHa JlJHHlllMH, MHII)'JI BIOS, 

Heoth:OllHMo 06paTMTbCfI HenocpenCTBeHIiO 1< perMCTPaN MMKpOCxeuli )(olfTpOMepa 18250 

(cosercxoro aaanora He HMeeTCR), 'tepei nopTU BBOna!BbIBOJIa KOMnblOTepa• .tJ.n1l noproa 

ynp8.8JIeHMA nocnenOBilrenblfblN a.narrrepoW YCTIlHOBJIeHhl CneJ1YlOlWfe a.o.peca B IllpeClJO~ 

npocrpaacrae nopros BBOWBblBOJl,8. KOMnblOTepa: 

3F8h  3FEh AJlR COM 1: 
2F8h - 2FEh ,WUI COM2. 

Ynpa8nflIOT CI<0POC11l1O nepenaxa llD8 perscrpa - nenHTe.lJb '1acTOTbI nepe.Qa'tH. 

O6paijleHHe K MJIallWeMY 6aJtry ,nemrrenR npoacxomer 'tePe3 'I'JOPT 3F8h, a K CTIq)lIJeMY 6aJtry, 

xepea nopr 3F9h. npeJlBapHTenbHo He06xomtMOB peracrp ynpUlIelUUI JJHHMeA a81lMCaTb 1 II 

CT3pnDdt Pi3PJUl. 06p3lJ,IeHM{' K 3'iOMY perncrpy T1pOH3BO,llJrrcll xepea nop1' 3FBh. nporpiiMMHpYA 
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:3TY WMICpOCxeMY. BIOS YCTaHasnMBaeT TeN C~bIM we)l(J:ly COJJeP)KJD(IIIW lIeJlHTeJUI '1aCTOTIlI M 

CJ<OPOCTbIO nepe.natUf cneAYJOlIIee COOTBeTCTBHe: 

.Qemrre.ra. CKopocTb 0&.1..

~ecll'nt'IHwA WecTHa,ag_114pH'IHIIIA 6wr/CelC 

1047 "17 110 
768 300 150 
38" 180 300' 
192 OCO 600 
96 60 1200 
-48 30 2400 
Z4 18 4800 
12 0Ch 9600 

1I106oe HecTaHJ1&pTtfOe 3H1'1eHHe. BblXO,IUII,llee aa npe.aeJUal 3TOI Tat5nHtlbl. qporpllWMHCT. 

lJOn~H YCTllHUJlHBan caMOCTOATeJlbHO. aenocpencrseaao o6paJ,WUICb K MHlCpocxeMe KOHT

ponnepa. B Ka'leCTBe npMMepa npHBe.QeH ~parMeJff nporpawwg. YCTlHaBJIHBCUOI,IIHII CKOpoc11l 

06weHa 19200 CSon (t5HT/CeK): 

.MOV OX.3f'Bh ; :tanHC&IIM • OX a.qpec nopTa pentcrpa 
; ynpunaouI .IlIobfHeA 

MaV AL,8Oll ; ~. pnte:rpe AL C'T'8pIH1&tT • ~ 

oor DX.AL ; yCTaHOItHJIM crapllJHA&iT • ~ • pentCTpe 

; ynpaaneHHJI .IIHHHeA 
MaV OX.3F8h : 3aI1HC&JIH • OX' aapec nopT& .QeJUtTeJllI 'iaCT01'lll 

:.... 
MOV AX. 06 ; 3&IUfC&1IK • AX lC~eHT ,QeJleHMJl 

our DX,AX ; nepecna.IItI 1C000000UHetfT ,QeJJeHHJI • nopT 

; ~ 'I&CTOT1lI 06Meua 

CepBHC KJJaBH8TYPbI. 

mos OCYJDecT8JIJleT npe06pl3OBaHHe SCAN KOllI. KnaBHaTypbl (nop~OBb!" HOMeI' 

H&*ATOI KJlaBHWH) B Kon ASCII MH pacwHpeHHbIJI KOlt ASCII. 8 MOMeHT H;uK&TKJI KJlaBHWK 

BbIJUleTCJI aanpoc HI annapaTHOe npepblBlHHe IRQ1 .. 8b1I1OJ1HJ1eTCR COOTBeTCTBYJOIWUI eMY 

(3allPOCY) nporpaMMa 06pa6oTKH npepblBaHHR. K KOTOpol TaIOKe MO)l(HO 06paTMTbcR BbIJWI 

KOWaHJly INT 9. nepeXBaTbiBIJI 06PaIIleHHe K noll no,anporpaMMe. 8111 MO)l(eTe OTCne)l(H8a11l 

MOMeliT HU<aTIUI I<JIaBHWH H BBO.QH'Ib co6crBeHH}'lO 06pa6o'n<y eroro npepWWDUI, JaMelUUl HJiH 

.QOI1OJIH1UI nporpaMlo(y mOSa, no Mepe ite06xo,llHMOC1'II (eM. pa3.QeJI TSR nporpaMMbl). Ilonnpor

paw.... BBOJl& C lOlaBHITYPbI (cepaaca KJlaBKUYPbl) IKTHBM3HPYeTCK C nOMOI,UbJO tbYHKUMA 

npePblllllHHA INT 16h. l.f.cro II pe3MJleHTHIIX nporpaMMax npMxomrrCA OPraHK308b1B8lb OTKJrHf( 

Ha HPCaTHe TIK HIl3b1aaeMOIl "ropA'Iell KnaBHIDM (Hot Key)". OpraHKJYeTCA TaKoll OTJ(JIHK. I<aJ( 

npUMO. c nOMOl,IIb1O nepexaara .lleBflToro npepblBaHHJI, X<YnI B HeKOTopblX nporpaw...ax 

KCnOJlb3ye·Tcli npoBepKa 6YtbepiO KJlaBHIlT)'pbl H 6aJITOB Cfa-ryca KJlaBHaTYPbI npH 1WI<J10M 

cpa6aniBaHMH CHCTeMHoro TaRwepa bOllcpocxeMa 18253-5 lUUI XT. H I8254A AIlII AT H 60JIee 

OOOJ]HKX Mo.nenell). nPHNepiiO 18 1'13I ceKYHJlY (18.2 1'131 HJIH JWICJlbIe 55 MllJlJJHCeKYJW). H 

II TON H I ,opyrow c.nyqae He06XOllHWO Y'Uf1'IlIB&Tb HeKOTOpble CBe.QeHIUI no C'J'J)OefOOO KJlaBHaTY

Pili. paCDOnOllCeHHIO " CTPYJ(1'YJ)e t5y~P! KJlaBKaTYPbI. pacnOJlO)l(eHHJO H CTP~ cnosa 

Cl'aTyca KlIUMaTypIII. Kor.aa HUGlMaeTCA KaK811-J1H60 KIlaBKillI H BbI,Q3eTClII npepblBaHMe IRQ1 

tcJWIHaTYP3 IlOCbIJllle1' npouec:coPY TalC IWbIB8eMhIA SCAN-KO.Q :JTOIIKIUlBKUDI. a npH omyCIQtHHH 

~HIDH. J<JIUHllTYJ)8 nocwtaeT npoueccopy JIJIH TOT .., caMbdt SCAN-KO.Q II KOTOPOM crapUIHi1 

611T YCTIHosneH I 1 (TaK pa60TaeT IC.1IeHaTj1la MIIDMH Macea XT). HJ1H HeH3MeHeHHbd' 

SCAN-KOli npellBapReaodl KOliOM OFoh. 'ITO H CJJ)')KHT npH3HaJ<OM roro. 'ITO MIll \fMTaeM Kon 

oca060*J1eHMJI K1IIBHWH. l.fTetute K1IUHITypbl OCY1.UecT8JUleTCA C nOMOl,Ub1O 06paJ,IIetiHII I( 

J1OI)TIM 60h K 6th. npHlieM SCAN-kOn'lHTaeTCJI ~ nopTa 6Oh. a pa.1PM 7 nopra 61h ynpaB1lAeT 

p&3peWeHMeM pa~oTIII KnaBHaTyplll (Enable Keyboard). 8 paanene nOCBAI,IleHHQM 

TSR-nporpllMNaw npMBe.QeH npHMep nporpllMMbI. 06Hapy>kIIB,uolijell HPUlTIte "ropJIlieP. 

MYHWH", hlOKe npe.QCTIBneH tbpartoleHT nPorpaNMbl C'OfTbIB&IOqvdt SCAN-KOll. 

. IN AL.6Oh : ~e SCAN-"oAa Ha.aToA 1CJ1&1!IMlWf 

CMP AL,HOT_COD : cpaJtHeHMoI!I 1l8e,:1eHH01"O SCAN-J(o~ C kO.Q(lN 

: kJlUHWH. no kO'J'Ol?ONY T'pe6yeTell flbIt'Jomnnb • 
; ,aeAcnIMe HIWJeR t1pOI'pIlMMbI ("ropw.aeR 1U'.JIBI1WH"} 

JZ MY.....PROO ; nepexD,IIHa HHifUHaJlH3&Wft) f1PO'l)&M...... 

~ 045pa6cn1ot "roplNeA kJIl18HWH" 

JMP CS:[OlD--.KEY) ; 8CJlH tta..Ta 6wna He "replN.... lUIamfWa" TO 

; OTAaeN ynpaa1IeHHe ~aHJ:IapTHoA nporpalo4N9 
; 06pa6cn1ot npepuBlllOfli OT lUIaBHaT)'plll 

MY_.PROG: ; Ha'l&l1O ~ o(5pa6anof"roplNeA kJIUHIilH' 

IN AL,6th Il80lUfM • AL CO.flepllCHMoe nopT_ 61h, 8 KOTO:";i}PoC 

tAl l!onmDII YCTaHOfIHT'b • 1 CTaplUMA 61fT 
MOV AH.AL colCpaHAe", AL • AH 
OR AL. BOh yc:-raHOIImb <:Tllpl1JHA 6HTpent<:Tpa AL • 1 
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OlJf 61h. AL ; nocnan • nopT 61h CQ,Q8pmtM08 pentCTp& Ai. 
MQY AL. AH ; IKJCCT.aHOlIJHJIK n~.. COA8plkaHHe • 

HaXO.wn,ueecR • CINOM Na'llJle 06JhlCT11 llaHHIiX JDtCKa(lUUI nttiKHX J1kCKOB) II It CaMON Ha'iAnt' 
i pentCTp4!J Ai. 

oor 61h. AL ; IIOCCTaHOIlKIIH COCTOflMHe "opTa 61h 06JlIICTH lIIHHIIIX PI3JleJla *ecTKoro .RMCICa. Xoni 3TO II He 06R3&TenbHO, 4»aJtn MSJX)S,S YS 
MOV AL, 20h ; ~ • KOIfJllOI1JII'P ~ npepIolMMHA 

: (IIOUq)OCX". 15Z59A) 
OUT 2Oh, Ai. ; CHnI&i1 "KOHeU npepwNHH...._._....._---_.......-


Teno nporpaMMbI _ _-_.-._ .,.._. 
MSDOS 

MS 0C8 - ,nHCKOBlUI onepauHOHHI.R CMC'J'ewa. HCJIOJOOyewu: o6bPnto I IBM-eoBMeC'THWhIX 

nepcOHaJlbHblX KOMIlbJOTepax. MSDOS - O,QH03anailfHaJI, OllHOnOJlh3OBaTeJlbCKaJI onepauM0HIWI 

~HCTe"'a. MllKCHMaJIbHbIIt o6beN onepanfBHOR I1lOOl11I• .QOCT)'I1HoR npoI'PaMNaM 6401<. Ha'DUwi 

C BepcllK DOS 5.0 l1PaMaepbI CKCTeNhi M cny>Ke6Hh1e nporpaMMhl DOS MOryT 6b1T1» OOMeQleHbI • 

pacwapeHHYJO OnepaTHBH)'IO naMRTb, eCJIH OHa KMeeTCJI Ha KOMJlhlOTepe. B 60Jlee PaHHIIX 

aeptHSIX Da), ecna 061aeN OnepaTHBHOR naMJlTH B MaWHHe npeBhlWaeT 640K TO OHa HCnOJIb

3YeTCA HJUt KaK BHPTyanbHhlR llHCK, MH Til<, KaJ( sro npe.nyCMOTpeHO B aawel nporpDINe. 

Hexoropae COBpe_NeHHble naKeTIII npMKJl8JlHbIX nporpllNM H TpIHCJlflTOPbl TaJOKe npe11YCNaT

PHBaIOT nonaoe MCnOnb308aHMe MMelOQleAcJI onepaTHBHoi naMJITH. CepBHC, npe11YCMOTpeHHhlR 

B MS DOS, nOJ80JlAeT 811inoJUlllTb 6oJIbllIHHCTBO ra.)'HKUHJt BIOSa. a TaIOlCe, II NHOnte ,llpyrHe 

~yHKdHH. )lmI KOHTpOJlII 31 HcnoJlb3OBaHMeM onepaTKBHoI naMIITH, aanycxa nporpawM, 

OpllUlM3auMH BBO.na!Bbl80,na H JoIHontX lIPyrHX ueneR ilcnonbaYIOTCJI ynpaanlOOQlHe 6JlOKH 

CMCTeMbi. HeKOTOPhl6 H3 HHX C03l1&lQTCR 8 onepaTMBHoR nllloUITH B MOMeHT crapra 3a.lla'lH H 

CYJ.llecTBYJOT noxa 3aJ1a'la pa6oT.er (PSP. MCB H T.ll.), HeKOTopble XP3HJITCA Ha nacxe M 

MOAHcj)HUHPYJOTCJI no Mepe aeo6XO,lUOolOC11l (EXE-heaeter H 11P)'Ilte)l,.HeKO'J'OPble COOlJ,aJOTCJI nplt 

aarpyaxe DOS H xpaHfIT aKTYaJlbH)'IO MH4!oPMaUHIO 0 COCToRHHH CHCTeMbi. 

Bee CMCTeMHble .QPabephI COO xpaHRTCJI B 4dne IO.svs. K01'OpI:IIR Jall))')I<aeTCA nepBblM 

II OnepaTM8HYIO naMJITb, a sees cepsac DOSa XPaHHTCR I c&-aRne MSOOS.SYS, 3afPy>IWOllleMctl 

i onepanumylO naw.IITb CpaJy nocne IO.SYS. npof1)8MUa, 381"Py*1JQ1I,laA IO.SYS, ,IlOBOJlliH8 

npocra, l103TONY l11UI 4Wln.a IO.SYS, Tpe6yercA OTBOJIMTb ttenpepblBHOO lUtCKOBOe npOCTpattCTBO, 

TaJOKe xpaHMTCR I HenpepwBHOII JOICKOJOR 06nacTM. cpuy 3a cttaAnOM lO.SYS. 

nplKTH'leClOl secs . cePBIIC DOSa OCYIllecT8JUleTCA 'Iepe3 plWIH'lHllle ~YHKUHH 

nporpaMMHoro npePIiBaHHR lNT 21h. Howep 4-YHKUHH .acer.aa 3aJUleTCR 8 pentC"'fPe AH, a 

napaMeTJ)1II neJ)e.Q8lOTCfI 'Iepea.oCTaJlbHWe pel'llCTPbI• .11M HeKOTOpbIX ra.YJIKUIfR '1epe3 perxcrp 

. AL JJepe.a&eTcR HOMep nol!4tYHKUMII•. 

HwelOTCA HecKOJlbKO tYHKUHlt BllI3IiB8eMIIIX 'leJ)e3 JlP)'TlIenpeptll8lUOO1: 

INT 2Jlh· OKOtNMTIa nporpaMMY (tennlnattl a programm) 
INT 25h. ~ mICa (ceKTOP) (absolute disk read) 
INT 26h - 38l1HCb HI lUIClC (ceerop) (absolute disk write) 
IfIIT 27h· OKOHIfHTh nporpaMNY OCTUHB pe3M4eH'J1iy1O 'IacD 

INT 28h - pa3.Qe.ReHlle BpeMeHII (803MO*HO "CnOJlb30BaHHtI ,a:JlIl 

M)'lIhTMlUleKCHPOBaHHR npoueccoe). na; nOJlb3YeTCR;"'" npepliBaHMelol' 
JUDI OpraHH3&UKH pa60nI KOMIHllIi PRINT 8 4»oH080M peJlOOofe (DOS 
tlmesllce) 

INT 2Eh - 8IIIIIOnJIK1'b ICONaIUIY lX& (copy, dlr II T..u.) 'J'I)e6yer H8JIJNIUl aoc-ryrIHOR 
naNJITII AlIA 81il1OJlHeHIUI KOMaItlIbI (perform I)()S command) 

INT 2Fb - JqJlbTHllJleKCMPOBaHHe npouecCOI (multiplex interrupt) 
INT 33h - f1O.Q.Qep*IG MI:iIDH (mouse support) 
INT 67h - ynpaaneHHe paCIIDIpeHJtOI rworrwo (Expanded Memory MenaKer • l::MM)
 

Cpe,qM ~ymqpdllX& MMeIOTQI ~~~ OJlHO II TO>Ke, HO Ka
 

PUIfON )'p0811e. Te H3 HHX, KOTOPble pa6oTaa:rr H8 60nee BhlCOKOM ypoBHe, H, CJJell0e8.TeJibHO,
 

. yl!06Hee 8 pa6oTe. pa:Jpa6oTaHw 8 OoJlee OO:J,(!,HHX BePCIUIX DOS&. \Iacn cltYHJ<W1Jt J)rQSa n6
 

OI1McaHa a PyKOIIOllCTBaX cflHpl-I·MICROSOFT II IBM. n03TOWY OHM ucro H13Li_1OTCJI
 

orHFJlOKYM~HTHPOBAHHhlMH"("lJNIlO.:UM1:.totTED") HJlH "BHYTPEHHHMti H ("IMTER


NALor TO eers AM BHy1'peHJIeI"O 1IaJOJIb308IHIU 8 paapa6ancax 4»1q.~). 8cJreJ:!CT1IHe roro, 'll'O
 

cae.aehl.ul 06 3TKX tlJYHKUHJlX He JWOTCR • ~HUJWIbHHX l{OK)'MeHTaX' 4»HPW, npoH3l1O,1DM'eJ1elt
 

onepauHoHltoA CMCTeMhl. OHM HMelOT Dpaso H3NelUl1b napaMeTJ)hI 3THX tYHKUMR II t5nOKo8 It
 

H08IIIX aepcax DOSa. HeKOTOpwe HI lWioonee IWIQDIIX MeJlOICYMeHTHPOB8KHIIIX ra.)'HKUIdt p~c


<:Mo-rpeHW HlI*e. MHorHe 113 ~K11Ip08IIIIfIII t)'HlCUJdl II ynpaBIUDOqpIX 6noK0B ~.
 

lOfelOQlHecR y*e B pamntX BepcJUIX1)QSa, paCIq)IIIUIOTCR npPJ BbIXOae (So."ee nOO4HHX aepcKlt.
 

•	 B TaKHX CJJY'W1X 11JIR cllYHJ<UJdl H 6nof<oII DilHY tcm< 06~ Ma3BatnUI .YHKUMH II M(lKt)8, 

Til< " ~MpMe.l}fhle HUIIaH..., yttO'l'pe6J1JlJOlIP'ecJl !J PyKOBO.AC1'HX (HanPJlWep CN. (6]). 
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CHCTeMa npepbIB3HHR, nepexsar npephiBaHHR, pe3H,QeH1l1b1e nporpaMMW 

(TSR-nporpaMMU). 

Jln~ OpraHHJauHH CHCreM~ npep~8aHKA OTBOAHTCR nepB~M KKn06aAT OnepaTHBHOA 

naMlITM KOMflblOTepa. rne JanHCaHbI 'teTblpex6altroBbie BeKTOpa npepblBaHHJt. npH BbI,ll8lfe KOMIH

AhI INT N B~JblBaeTCR nonnporpaaaa 06pa6OTKH npep~BaHHR, anpec KOTopoH paCnOJlO>KeH HI 

N-HOM MecTe B Taf)JIHue aexropoa npepblBaHIDl. ~ aexrop npepblBaJDUI npencraanser H3 

Ce6R nse .nsyx6aRToBhle 3anKCH, nepsas HJ KOTOPblX - IP nporpllMMbI 06pa6oTKH npepblBaHHR ~I 
(lP - Ha3BaHHe c'tel'lHKa KOMaJUl MHKpoI1POueccopoa ceMehCTB3 8086, rOKPaJ,UeHHe 8.HfJUdtCKOro 

Instruction Pointer), a BTOplUl CS :lToI nporpaMMbI. Tal< Kax, a<aitUlhlR BeJ<TOp 06paOOTKH ij 
npepuaaaaa HMeeT MHHy lfeTbipe 6aMTa TO aapec N-ro aexropa npocro pasea N-..4. Kpoxe 

nporpaMMHblX npepblBaHHM npoueccop MO)l(eT r>6palSaTblBaTb aanpoca Ha npephiBaHMJI OT 

SHellJHHX ycrpoHCTB. Korna BHeWHHe YC11JOnCTBa 1Ul!.ll'L'OT sanpoc aa npephlBaHHe OM nocrynaer 

HI KOHTpoJU1ep npMOpHTeTHbiX npepblBaHHIt(MHKpOCXeMa 18259A), KOTOPblR Bbl6HpaeT 

npepbIBaHHe C HaHBblCWHM npHopHTeTOM (eCJlH O,llHOBpeMeHHO 6b1J1o nOJlY1.feHO OT BHeWHKX 

YCTpoACTB HeCKonbKO aanpocos Ha 06pa(')oTKY npep~BatlHR) K BbUlaeT aanpoc na 06pa6oTJ<}' 

npepblBaHHA uenocpencrseaao npoueccopy, ECJlH npepblBaHHA paapeuieau, xonrponnep 

npHOpHTeTHhiX npep~BaHHrt BbI,llaeT sa WHH~ npoueccopa KOMaHny INT NI, rae Nt 

onpenenserca npaopareroa ycrponcraa aunaeuiero aanpoc H TeM KaJ( aanporpasoespcaaa 

xoarponnep 18259A. B MaWHHax cOBMecTHMblX C IBM PC npKHHTO CJleJlYlOIUee COOTBeTCTBHe: 

annapantoe npepwaaHHe npoC'paMMH08 npepwBaHHe 

.
OT CHCTeMHOI'O TaRMepa IROO INT8 
KnaBHaTypa IRQI INT9 

IRQ2 INTA 
IR()3 INTB 
IRQ4 Jl'(T C 
IRQ5 INT.Q. 

H~ IRQ6 INTE 
IR01 INTP 

Annapa1lible npepblBatfHR HaablB3lOTCA Teuot<e MaCKKpyeMblMH. TaJ( KaK MO}f(HO JaIlpeTH1b 

(3DlacKHpoBaTb) HX 06pa60TKY YCTaHaBJIHBaH 4Jnar paapeureaas npepliBaHHR IF B O. ~ CHCTeMY npepblBaHHH, YCTaHoBKY COOcTBeHHblX H nepexaar CHCTeMHblX npepblBaHHA 

qacTO HCnOJlbJYIOT .LlJlA opraJfH3ClUHH CoOcTDeHHOH 06pa6OTKH npepblBaHHR H pacurapeaaoa ~ 
06pa60TKH CHCTeMHblX npepblBaHHA, ,llJlJl KOUTpOJUI TeKYl,Uero COCTORHMJI H npoueccos B 

CHCTeMe. Ha nepexaare CHCTeMHblX K OpraHH3aUHH C06CTBeUHlJiX npepblBaHHH J<aK npaaano 
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64h): 

old_vee dd ? 

process: 

.tart: 

Int 
rnov 
rnov 
lea 
rnov 
mov 
rnov 
Int 

Iret 

mov aX,3564h 
21h 
word ptr old~_vec.bx 
word ptr old __vf'C+2,e:ll 
dx.PROCESS 
bx,c. 
ds.bx 
ax.2564h 
21h 

OCHOBaHa paoora TaK Ha:lblsaeMblX TSR-npol'paMM (OT Termtnate but Stay Resident), npK 

06PllQleHHH K COOTBeTCTB).'IOi.U,HM npepbIBaHKHM YIIPasneHHe noaysaer ~-nporp~ KO'B)paR 

H 8b1nOnHHeT HeCTaH.uapTHYIO, UJIM paCWHpeHHYIO 06paOOTKY sroro npepblBiJUUI. 06pa601·..a B 

TSR-nporpaMMe !>4O)Ker 6b1Th OpraHH308aHa KaJ( nepea, TaK H nocne cHCTeMHoJt 06pa601KK, a 

TllJOKe M 8MCCTO cHCTeMHoH 06pa6OTKH. Bee nporpaMMbI 06pa6onot npcJ..\b1BaHHR AOJlJKJlbI 

OKaHlfHBaTbCH KOMaHJJ,oH IRET xoropaa, B OTnHlfHH OT KOMaHJthI RET, He Tonbl<o B030paruaeT 

ynpaanenae B Bbl38aBlllyJO npoJl)aMMy HO H BOCCTaHaBJIKBaeT PSW - CnOBO COCTOAHlU! npouecca 

(Process Status Word). AHanOlltllHO M KOMau.na INT, BOTJIJf\IHH OT KOMaHJlbl CAU.., coxpaaaer 

B CTeKe He TOJlbKO anpec B030paTa HO H TeKYQIee PSW. Kpoae Tore kOMllH)la INT c6paChlsaC1 

¢lJlarM IF H TF, a KOMaH.na IRET, BOCCTaHaBJlltBaIl PSW, BOCCTaHaBJlHBaeT TeM CaMhlM H HX. 

JlnR nepexaara CHCTeMHOro H YCTaHOBI<H caoero npepbIBaHJU! 06bl'1HO HcnoJIb3YV'Trij ~ 

¢'YHKUHH DOSa (cPYHKUHM 21-ro npep~BaHHH): 

25h - YCTaH08HTb sexrop npepblBaHHH (Set Interrupt Vector): 
35h - np0l(HTaTb BeKTOp npepusaaas (Get Interrupt Vector). 

Onnaxo, MO)f(HO~ BOCnOJIbJOaa'rbCHH np$M(}R aJlPCCauHeH naMRTH. 8TOpoli BapHaH'f 

(npauoe ClfMTblBaHMe H aanacs B naMRTb) MO>KeT OKaJaTbCH Hepa6oTocnoco(SHblM Wlfl MyJlhTH

nporpauanux pacwHpeHHA DOSa rax KaK, B ,HUX <{aCTO HCnOJlb3YJOTCH BHPTyanbHble sexropa 

npepuBaHHH, a MCTUHHble ¢lUJH1.f~CKHe anpeca aexropoa OCTaJOTCH HeH38eCTHblMH nporpaMMe. 

06a cnocoea nepexaara npeP~Bi!HHff npoKJlJllOCTpitpOBaHbl JOOKe (nepexaaruaaerca npephlBaHMe 

old_v dd . 1 

procese: 

lret 
start: 

xor 
mov 

ax,ax 
ea,ax 

mov aX,wV'd ptr ee:[l9Oh] 
m'lV bx,word ptf ee:(192h] 
may word ptr oId,_v"x 
me" word ptr old__v+:>'.bx 
lea ax,PROCFSS 
mov bx,ca 
ell 
mov word ptr ee:[l9Ohl.ax 
mQv word ptr ea:[ I92h),bx 
aU 
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8 "plfMepax nporpaMNa o6pa&mcM npepblBamtIt Ha3hiBaeTCJI PROCESS. EcJDf PROCESS 

nepeXBaTIIIBaeT CHCTeMHoe npeptiBaHHe, TO 803MO)l(Jfo. TpH BapHaHTl. npoKnnJOCTPHPOBaHHbIX 

Clle,tlylOJ,UKMM npHMepaMH~ 

a. CNallana nOJlb3OBaTeJlbCKlUI 06pat5on<a npepbIBaHHR.3ueM nepena'18 ynpuneHlUI 

cHCTeMHolI nporplMMe 06paC5oTKH npePliBaJUUI C 803BpI.QIeHHeM ynplBJleHHfI • 

nporp""My BbUUlBDIyJO K0MaHllY INT (nporp8.MMy npepBIHHYIO MIl 06pa6oTKH 3anpoc. 

IRQ). 

b. CHa'llJla ynpasneHHe nepeaaercs CHCTeMHoR nporpllMMe 06pa60TKH npepbIBaHKJI, • 

3a1"eM noJlb3O~ nporpaMMll o<:yWe(.'nh;::et' ~.06pa6oTKy, nocae 

xero ynpaBJIeHHe 8038P8Ja8eTCli B npepBaH.lijlO nporpaMNy. 

c. OcYQIecTBnllleTCJI TOJIbKO 06pa6oTKa nOJlb3OBaTeJJJI. 

.. b. c. 

PROCESS: PROCESS:PROCESS: 
~ ••• 111••••••• puahf .----

caU old_vector:~.
; •••••••••••111'...; 06pa6oTKa

; . Ir.t;~.
:of)pe6arKa ...jrnp oILvector ._-
Irllt 

Co,aep)fW{He lI068BO'lIHolI 06pa6oTKM aaaHCHT OT 8llIIIKX Tpe6oUIIHII. 

Kax .. rrporpa.M~ll"{ 06pa6on<M npepJ:ll8aJUd!. 1'&1( H • mp6bIx .QP)'I1IX nporpDOlaX 

1'Pe6YeTCA YlleJlJlTl» noaumesnoe BllHNlHHe "CnOJlb3081HHJO CTeK&. nopqa YKUaTeJIJI CTeKa. 

CTe~oBOro cenceHTa, HecCSanaHcHpOBaHHOCTII KOWaHJ1 PUSH H POP npllJlOART IC CaMIlIM Henpen

cKI.3yeMtIW nocne.aCTBJUIM. 

Tpe60BaHHJr K ~ nporpaMMaW 

AJmmM3auHJr peaHJleKI1IIJIX npc)rpaww. 

I1pH ~ nporpaNM. .0C'fUXIPIXC'I ~ .. naMJmI He06XOl1MMO )"DI'I1IIBI1'I PM 

~~ onpe.QeJ1JletoOllX oco6IJDoI ycJI08IU1IlOI. • IC01"OPIIIX IKTIIIIII3HPYJ01'CfI 

.cs 

H pa6oTlUOT 3TH nPOflJaMM~. B CaMON nene, pe:nt.neHTHU nporpaMMa Ka\lKHaeT pa60TaTbnpH 

HacrynneHHH xaxoro TO, O*H,llaeNoro eso c06b11'HJI, KaIC npUMO, npep~ pa6o'ry 

8blnuJIHJl8weMCA ~ 3TOT WOMeRT npoflJaMMhI. Korna peaHJIeJfnUl,. npoflJaMNa OtcaH'lHSaeT CBOIO 

pa6:"y 0Ha, o6hNHO. Jl()JDI(Ha BOOBpanm. ynpaaneaaeDpepaaHltoA nporpaMMe, npII'IeM COxpaHHIJ 

B NONeHT npepblBaHHA COCTORHJfe TeKYlllero npouecca H BOCCTaHOBHB ero TIK, \lT06b1 

npHOCTaHOBneHHaR Ha BpeM" npepbIBaHIUl nporppo(a "He 3DfeTH1ll" OCTaHOBICH. OTCIO,QI 

cnenyer, 'iTO K OCHOBHbIM Tpe60BaJIHRM. npe,llbRBJUIeMbiN pe:nUleHTHbIW npol1)DlMllM, .QOJDlCHO 

OTHOCHTCII J1)8NOTHoe coxpasenae COCTOJIHHA npepBllHHOro ~ecca.~ Tpe60BaHHeM 

RBJUleTCR KOppeKrHoe HCnOJlbJOB8Jflie cepsacaDOSa B peaH.D.eHTHOM Nonyne. Boo6Q1e roaopA, 

Hcn01lb3OBaTb ~YHI<UHH DOSa B TSR-nporpaMN~ loIO)IQIO TOJIbKO TOrJ18,. KOrna npepbIBaeTCR 

1!bU1O,IJHeHHe npHJ<JWtHoA nporpaMMhL Ec.nH )Ire B MOMeHT aKTHIlHJaUHH pe:JH.QeHI1IOIt f1JJOI1>DWIlI 

ynpaaseaae H&xOlIHTCA 'I onep8UHOHHolt CHCTeMhl, TO cepBMC DOSa Hcn0J1h30BaTb HeJlb3R. 31'0 

of)"bJiCHAeTCA HepeeHTepa6eJlbHOCTblO cltYHKUHIt DOSa. TaKH". 06PUOM, K OCHOBHblN 

'rpe6oBaHtUIM Ha TSR-nporpaMMIII. He06XOllHMO TaIOICe O11fecrH o(5f138TeJ1bHY1O npoBePKY. WOlKeN 

nH Wbi B lUlHHOIT CHTl:'awot nOJlbJOBaTbCJI TeWH HJIM HHbIMH CHCTeMHhlMH cpenCTSaMH. KaK 

npUMO, 8 pe;nweHTHblX nporpaMMax HJlH Boo6lS1e OTKa3b1BaJOTCA OT HcnOJlb3OBaHHJI 

"COMHHTenbtlblX" 4lYHIQ,pdl H 3aMeHlllOT HX C80HMH, MJlH npoaepseor 'COCTOAHHe 4lnara 
"HaxO)l(JJ,eHHJI B DOS" (lnDOS cltnar). EcnH lnDOS q,Jlar He paseH 0, TO 8 pe31UleHTHbIX 

nporpasoeax Henbafl nOnbJOBaTbCJI cepBMCOM I:lQ)a. EcJlH ace )f(e HeOOXOD.HNO HcnOJ1b3OBaTb 

KaKYJO nH60 ~YHKUHIO DOSa, TO np"6eraxrr I< OTnO)KeHHONY 8b13OB'I 3THX.YHKUHJt. npoaepKI 

COCrORHMA [nDOS ~nara OCYJllecTBJIJleTCA c nOMOJUbIO 4lYHKUMM DOSa 34h. EcTeCTBeHHo. na 

4>YHKUHR MO)KeT 6b1Tb HcnQJlb300aHa OHe3aBHCHNOCTH OT COCTOAHMJI InDOS .Jlara. ·HHa'ie OHa 

tibl.1la t5~ 6ecCMblCneHHolt. 3Ta cltYHKUMJI CYQleCTBosua y*e 8 paHHHX BePCHJIX DOSa, OMaKO, 

BTtiJ011> ,DO BepcHM 5.0 OHa OTHOCHJlacb K \fHcny HeJl()I(yWeHTHPOBaHHbIX «PYJIKUHI'. 8 aepcHM 5.0 

oaa 6W1a pacspura KpoMe roro, BCne.QCT8He He.QoKyMeHTHposaHHOCTH :noll ~YHKUHH, OHa He 

pa60TaeT B nOllynApHolI oneplWfoHHoJt CHCTewe DRDOS (aapentcrpHpoBaHHaA TOproBaJI totapKa 

4JHPMbl DIGITAI... RESEARCH). 

.yopa a.th. nu;yun AJq)eC InDOS....... (Get InDOS f1ac Adr••)
 

MOV AH. 34h ; 3&HOCHN HOMep cIl)'1lKU.HM DOSa•
 
. ; pentcrp AH
 

INT 21h : .... ~ ,QI-icn8'Nepanos. 
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Ilocne BOInOnHeHHll ;)Toll 4!YHl<Wm ! nape PCrHcrpOB ES:BX HU OJlIITClI anpec InDUS 

~mara. 

Flpa coananxa TSR~ [;porpaMr.c 06bl'rtiO npHXOJlHTbCll peurars nonpoc 00 YC.rOIlHllX ee 

llKTH Hli."\ilUHM. 311MeTHO BbUll'JIlIeTCR rpynrra nporp;W.M, aKTlUlH3HPjlO!WlJlC'.1 nrll Ha>KaTKII 1"Op<Ne1l 

l<J1aliHWH (Kor.c6wHaWlH l<J1aJ1Hwi. 4 aCTO acnonsayorca cnocoea aJ<THBH3awm no nOKiI38lJlUlr.c 

Cllt.-reMHo ro raAMe p :l, 110 06Plll1letDlJO K nepexaaqeHHOr.cy llpepbmal-UUO, no Bbl30 BY no;lh30811TeJl!, 

CKOro npepueauas onpenenenuoro n pH Hl!CTaJl1IR\,PlH (yc ranoaxe) pe31Uleh Tl IOil n porpaMMbl, 

xoropoe o6cnYJlOlBaeTCR pe3HlleK"i1loll '1aCTbIO	 J1'OIt I! porpaMH bI, II n o llPynlM C06b1TMm.! . 

onpe,neneHHblM npH PaJpa60TKe nporp3lollolbl. 

B npHMepax pe3H.QeHTIf!>D( nporpalollol, npHBe.I1eHHbIJl. • nOM paanene, HCnOnb.'WBaHbI 

nepsue nsa crrocotia :tK11faH33WII{ TSR--nporpaMM. B npHMepc 8 npil O/lHOBpeMeHHOM H:l)I(3THM 

,,:naaHill 'ALT .. S xa :Jt<paH BblI!O.ltllTCR liH<PoPMaUHoHHoe OKHO, npw.;eM. t!Ml KJUllOCTPlIUHlI 

palk<rhi c 4JYHKV,IIeR lX)Sa 34h. COJleplKH"'oe II nonOlKelllle JTOro QKHa Ha ~K~\aHe IooleHReTCII B 

JaJllICIIMOCTH or roro, HaxOllltMCR MbI B COCTOllHIIH CHCTEMA HIIII :'iA,UA4A. B npKMepe l1&Ha 

HnJllOCTPlIUHJI npHMeHeHliR lo4eXaHH3M3 JlO!<aJ1bHblX MerOl<, enepsae BBe,neHHblX 8 rpaacnrrrope 

<lJHPMbI MICROSOFT MASM 5.10.' 

npHWep 8. npll"ep p""lIJ1rHTRoa nporpatoOfW C J(cno.""Ouu__ HOT KEY 

CODE..J>EG SEGMENT : orrpe,D"f 'uw" e KO,QOROn) C~llHTa 
HOT.--KEY PROC FAR ; s:>ronOlOOO< nl'Olll\[\ )""" 

ASSUME <.:s:CODILSEG ; Of1peJle.,'eHH~ K~ cen.tOOT&M kOD.OIUIIX 

; pen1CTJX>11 

ORO lOOh	 ; peaeplIHpy 256 6aA1' IIIl1' IlJl"4»n<ca 
; nporp oro ~.".eHTA psp 

BEGIN: ; Ha4&nO KOna nporpaMMbl 

JMP STAJrT ; 06"on 06nacrn lIa"""," " PfI3'lJl....Tlfo...o WOllYIIA 

OOllOC"'b D,al/""'" 

OLO...K£Y LABEL DWOP.D ~ onpen.emIJIH eT'KY,.ntna ,aaoRH04S ("'; 10lIO 

; (:.ror onrpaTOlJ p.. llJ1bHO H8 pe:>epMpy"" ..l'C't'a a 
; _. 'tOIti<O "'*'0f'MHI'Y"" 1'J"O""'"....-op (I 1WIe 

; W8TKH OLD..J<EYI 
I """8pD 3Ilpe:>epBliPY'" llBe JI'leIb<H n"'Jn11 no CII08y .. '*.11*" 
OlD-lP OW 7 ; nepeoe cnD80 ....;ol{ lQ< OUL .KF.Y 
OLD. .CS OW 7 ; nopce cnoeo ""eAX>t OLD_KEY 

~a\lHOt'><blecooC5ojjrtUUl, lIbIA.....eMN'" no ropll'leA KJI.""we 
INFOl DB ' COC'TOAHH 8 CHCTEM....• 
LJNFOI EQU S-oFl'SET INFO 1 ; .Q,IIKM nepilOfU COC>6qj...."A 
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INF02 DB . 'COCTOJUlM8 3A,!lA'{A' 

L JNF02 I-{)FF'SET INF02	 ;1II"1H. B1'OpOl'O Coo6!M8H"R 

BllFFBl DB 2"LJNFOI Dup( 7 )	 ; peoepeHpyew wecro IVUl COxp.H"'''". 
; K306pallla'HIl HaXOAlI~erocll• 'roA OOnacrH 
; 3t<P."•• kyl18"'" 6YA_ -""1lATb CTJX>KY 

A,IRI DB 3Dh	 ; OTptf6yr nepeoro 0kH. 
ATTR2 DB 6Ah	 ; a",..6yr llToporo 0l<H. 

SCREEN OW OBOOOh	 ; CT.pTOBl>Ill aAjMIC ~OHOxpolofHOro 31<palla 
I<OHeu 06J,.CTH AaH.....x 

OUT._TEXT PROC	 ; ~"AYP& IIIo/8OA& CTpOkH .... 3t<PllH 
COxpattR8W • CT.... pen1CTpo.l »t."...... I<O'TOpbIx ..... el,Il. nOllll,Qo6trrc" 

PUSH D1 ' 
PUSH ex 

lie: ;'.~ ,*"'U>HU N8Tk& (_H. II MASM 6.10) 
MOY AL,05:(51] ; IIepeCbIJlaeW CTpOKy 113 

MOY ES:[D1]. AL ; lNeAkH nllNJm1 05:(81] 
INC st ; • ,,'MAley l1&WIm1 ES:(D1) 
ADD 
LOOP 

01.2.B ;CCIoIJ1". Ha 6nHlll&AW)'¥l JlOk&JIbH)'¥lIoleT><Y Yep" 
; no ~e (llHH:I~f) 

POP CX : IlOCCTallaaJIHlI8_ pentCTpOl 

POP DI ; H3 CTeKa 

RET ; """"P&lAIa"", ynPaaJlrto1. oci<OBHoA n~. 

OUT_.n:XT ENDP ; KOHejI 1lpOIl8AYJllol 
PROCESS: : H."llJ1O pe:»tAetn>IOl' wOAYJUl 

PUSH AX
 
IN AL,6Oh ; :J&H8CTH • AL SCAN-kOAHII..TOll""...."'..
 
eMP AL,lFh ; If'h - SCAN-KoAKJlIlIIHIIJH 8 
POP AX 
JZ VEILSTA1Ui ; «nil Ha'UTII IUlABHWA 8. TOnepexol1Hw .,. 

; npoeepl<)' 6alh"1I CTaT)'C& "".....~ (R'leAKa 
; naWlml 0:417h) 

JMP OLD.--KEY ; HHa'l8 nepexoAKN k opttnDlanbHoR nporpawNe 
: 06p.6anot 3TOI'O npepIoIlI8HHlI 

VER-ST...TUS: ; I1JlC*lllkJI 6aJlTaCTIIT)'C& 
PUSH AX ; COX~ pentCTpIoI• . 

PUSH ES ; KOTOjlI>Do01 l1OJIb3y_c" 
XOR AX, AX ; IWtOCHM 0 II per1fcrp AX 
MOY ES, AX ; /1OCWIa_ WOT 0 II pentCTl> ES 
MOY AL, ES:[4 17h] ;. npo'lKl'UH 6aAT CTaT)'c. 

AND B\-rE PTII ES:[41Th), Of7h 
e6p.>CHJlII 6HT ALT . 

TEST AL,8 
npoaepWTK, H.",au lUI KJlaBKWa I'd.T 

POP ES ; 8OCCTaHaBJ1HBa~'" pente'TPW, 
POP AX : K<>T<lJlIoOoOi noJlbaOlla.JlHCb 
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JNZ OUR.....PROG	 ; ec.t-. ALT IIIIlICIITa, TO nepe>«¥l ... HaW)' ~ 

; 06pa6oTKHnpep"'U"Hll 

OLD.J<EY	 ; "" ...e nepeXOllHM K 0p.1nDtaJIbHoA np<lfl>ll ...... 
; 06p.6oTKH :>Tore npepbl••"Hll 

JMP 

; CIJ.Qa IoItil nooalUle.... ecJ1H OJIHoepeW8HHO Ha.SlTbIOUR YROG : 
; KJI&8HWH ALT H S 

PL5H AX ; coxpaHlle.. ,;x Mil 06p.6anol npepwUHHJI 
; lUI......l"ypol 

IN AL,61h	 ; c_ oR t'iKT noro nopu - pa3pMUettH. 
; 1U1 T)·Vbll \ecJlM ISm' pa.eH HYmo) H O"H ~"T1Ul 
; 1UI T)'pIoI (ecna t'iKT paNH llAJlHHUe) 

MOV AH,AL	 ; COxp&Hll.... AL • AH 
OR AL,8Oh ; ycr UJIHaa CT.ptIlHll t'iKT a _HHUY 

our 61h, AL ; 0'111111 1UI rypy 
XCHC AL,AH ; 1eOC",.,.aHaaJtUUeN AL 

our 61h, AL ; p&3J)tlWHJIH IUIaBH.TYPY 
MOV AL.2Oh ; llOCWJIa_ XOkTPOJI.nepy 8259A 

our 2011. AL ; nom-p*J:I....H" 06 oocOH"_ 06pa6anu< 
: np..p.........ll 

pop AX ; IIOCCT&HOIIHJI) AX 

COXp.H'''''' IIC. penlCTPOl, 1l<r1'OPM"H _ 6y _ no.ro.:>oaa'lbCJl
 

PUSH AX
 
PUSH BX
 
PUSH CX
 
PUSH · OX
 
PUSH 51
 
PUSH DI
 
PUSH BP
 
PUSH D8
 
PUSH ElJ
 
CU>	 ; YCT_ 1l&I1pa000"ou, pa6<rnl ~ 

: km.caH,Q 

IJPO'I"P"-. B ""'OM 1lHJ18OP8.....e pa6oT ...... ....-n-"P 
(4))'HkUHll BIOSa Ol'h npepwaaKHlllNT 1011) 

XOR DX,OX ; MIl WOHOXpllMItWX pe"""" 0 M" UJMTtUoIx 
; pe*"""'" 6yllOT800h 

MOV AH,OFh ; HOMeI' cj>)'HXUItH 3&Hecnt • ~ AH 
INT 1011 ;0W3I>0I."" ~c BIOS. 

:>T. 4>)'HlCUHll aoaaplIijl.er. 

_ a penlC'l"ptl AL - TexYllitle ...._e lIlHlleoptlllOtW.; 

- • perncrpe AH - "OJlK4ecnoo CTon6uOll lU 3kp&He;
 

_ • pentCTptl BH - HOMep IIH.QeOC1'POHIf\Pl .
 
B Haw_ rtpHMep& npoeepll8TCll TOJIbI(O 'nlK"1'Il1ltl :aH._ OMlIeoptl......
 

CMP AL, 7	 ; ecJIHBHIleOP"'-" 6oJIbW. 7, TO ..... rpacj>Hu, 
; H,~. He06x~ 1"'Jl'!llh>l ~""" tt. 
; ...x.c¥l (3QIlCIo HI! ~ pe60nl • fllII4a-) 

eF	 ; nepelCOA Ha 6nH>u1lwylo J1Ol(J\J\bH)OO ......-xy IIl'l"peIIJNG 
; (JIOIlAJIbH_ M<l'T1Ql 88lllletIW • MASM 5.10) 

QLnT	 ; Ha atOtOA 

N, 
JE MONO ; nepexOA H. pa60Ty B ..Ott Oxpor.lHOM pe*H... 

CMP AL, 3 ; Haxc.m IHCll iut ..... a IIlWTHON Tet<CTOlOOW ~Cl 

JG QLn1' ; H. awx OA 
YCT& :1O!1J1HBJlo:M C""". tmi..., a,apeca He06xo.<lH"J>l. AII 11 pa60Tbll
 

crp<>o<"'''.'' Kow aHl1
 
) ·CT"HaaJIHBlle.. ns ,•• Haqano BHI1e06 )'<jlepa
 

. MOY OX. 890h : All " u-ntoro ...weooe_.
 
: .ltlp<!X.OAHJl :ny """"y 6Ylln acnH _	 twCOIIltwCJIMONO: 
; • UOHOxpolollfOM 8HI1e0p6li3i U e 

ADD DX, SCREEN ; ccj>opMHPOBami a DX ,*",tlH'T1OOIA ~ 

: -..::..c6y<t>ePa 
MOV OS,OX ; ,)'CT8H08Kmi OSH. H."&,'O BHI1e06y<!>eP. 

nl>04l Bpw.I , HaxOllHMCll JIH hCbI• COCTO_ 3A,ltA'iA HJIH CI1CTI::MA (cj>)'HI<Wi" 34h ) 
MOV AH, 34h ; HOMeI' cj>YHkUHH -> AH 
INT 21h ;__ /lHcnll'Nepa llOSa 

r. nape pen 'C1VOI"ES:flX aoo&pRlll311TCll 0Jlpe(: InDoe 4>n.ra.
 
ECJIH Ott HII ~'! 0 , T'" WhI lI axOllHMC A • CHc'reMe
 

CM? BYTE ITrR ES:[BX1,0 ; npoaeplle>l InDca 4>nar 
PUSH cs . ; 3 2,HOCHM • ES TO .. c:=.w0lf 
pop ES : »t .~etlH6 , 'frO H • CS 
JNZ INJYSTI.M ; nepexOAHw J( IIIllBOAY IN f 

awBoA INF0 2 
LV , 01, BUFflll ; IIJlP'IC 6y4>eP- MIl COXpaJieHH lI COIlep oro 

: 3lCPOH~ 

MOV SI, 0300h ; 1IJlPCIC,<m<yllO COxp. HllaTCll CClll l!ll JO<HIol :lKpllH. 

MOV ex, L-.JNF02 : AJ\HH. 6yqx,pa -) CX 
REP . MOVSW	 ; coxpL'i_ .. 6y<t>ePe cOJ:ep-. paHa 

olSM. HA..... cOAep-..oe cerw elmlWX peniCTpOII ES H OS
 
PUSH OS
 
PUSH ES
 
pop OS 
pop F.:S 

MOV CX: L-.J NF0 2 ; AJ\HHJl nlI<CTa ->CX 
MOV 01, OOOOh ; JlllPeC. l<}'1IO HOfipuJUl8TClI ewllOA 
MOV AH, A1tR2 : 3:.H8CJIH . TJ>li6)'T • AH 
MOV "L, " ; 3&tlClCllH • AL npo6a., 

REP STOSW	 : aanl1e>o<...1tM no 0Aj>eC)' ES:Dl crpot<y npo&t.nOll 
: C . TpH~ yrooo AlIll CTpOkH INF0 2 

. ...BOll CTpOKH INF0 2 H. ~ pati 

LEA SI, INF0 2 ; anp8c INf02 • 51 
MOV 0 1, OBOOh ; 1IJlPCIC, 1l)'1I..... IIloIIIOllHM S DI 
MOV CX, LlNF0 2 ; All ..... IWOOf.IH" oro Tel(CTa • C;X 
CALL 0fJT_ TEXT ; 1Iw:>WII. .... npoutUl:)'PY ew»OlI.I T'eIlCTa " . :oocpa.1 

'iJ 
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.IMP SHORTW,oJTING ; n epex o A tt.a O»tHJl ll HH e' H. lKaTH JIII K1l a.unlnt 

IN_.SYSTI:M: 

LEA J1l, BllFffR 

Sl • • 00h 
ex.L....J NFOI 

; ,an>n<a T_ eT. - ) ex 
; ~' "YlIJI H. np ".'~"'Clll .....-10:1 

; 3aHIOCIIH . TP"!'>yr • AH 
; 3&H" CJUI • AL npo6eJl 
; :>aIlH CbIIIIl.... no anpecy £S.OI C11J'OlCY .	 ; C . TP"6yrow lIM CTpooo:Il INFO1 

....ao/l CTpOIGl INFO1 Ita 3Kp aH 
; aJ:PIOC 11'<1"01 • 51LEA 51, INFOI 

• "YlIJI WbI .wBOllH'I • DIMOV Di. 4OOIl 
; MHHa ablDODJfMOI'O T8l<~"Tt • exMOV ex. L....JNFO I 

CALl.. oor_ TEXT ; lUol:lI>IB:lelol npDll8A)l' Y .... 80/la T _ 

; o lKH...ll&Kli f!ll H.....noI kJ1a.11HlUM. BOCCTa»OIJM!lHHt 311Q>Uta 

W....lllNG: 

II" 1O<J>8H 

; 80130II HYJlMOIl <!>l'HIQIHH npepwo&HK.
XO R AX, AX 

; 1t.'T 1611 ( -.a8U Ha lOTl'-1ll Ku l!A- JUr60 ""••HUIK)1611INT 
; ~~ B I'd"MC'TP ~~~ 

LEA 51 , BUl'FER 

nporpa1tOCcr. .. . .,n<NeM DC<I pa.-..crpw, Hcno.ro.:>oll&llWlecB • t 

QUIT : • 
pop ES 

POP os 
POP BP 
POP Dl 

POP 51 
pop ox 
POP ex 
POP BX 
pop AX 
IRET 

START: 
MOV· AX.3SO'Xt 

INT 2 111 
MOV OlD-,P, BX 
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; I<OM<'U ~l\aTl<M~ 

: l-IHOTanJl lIUH" ~ 
; q,y>w.UWl oosa 35h (AH· 35hI. np<M1T.~
 

; IM:Kf'OP npl!pl>INl4H B 9h (AI.· 09h)
 
; IIliI1OJ1H"N cf!yHKU>OO
 
; coxpatUM!lo' rnCT8<Hbdl -n>p
 

MOV OlD_CS. ES : ~ • I1lIIUTH 

T81ept> YCT.HOIIIW caoII .-crop npepwautKll l/Ilr 0Ilh 
MOV AX. 2509h ; ~ DOSa 26h (AH"Z5h). yCTaHOlIHTb 

. ; aetTClP~ 9h (AJ..09h) 
OOC.....HIIa.. nporpaMNY. ~ pe:»IlIeH11l)'lO 'Ulc:n. 
• nape pontC11lClII ml:DX __ &.m. ~~ mTopu Q!:'I'B81'ClI ~ ...... 

lIJIlI os • IlaI1IeRrtpOIl)AMN4I no Tpe6oauoM ~. UTOManN8CICH 

LEA, OX. PROCESS 

ll'olr 2111 

LEA !lX,START 

II'olr 21h 

HOT-KEY ENDP 
COOEJEG ENDS 

END BEGIN 

B DpIINepe 9 rJptIIIeneHa IJPOI1lIUOoIll 

; 3UIecnt • pontCTp OX IIAP8C pe:tHAetmtoIl 
:'UlCTH~ . 
; _ l¥lClleT'MIp DOSa lIJIlI IlIIIllOJDteIIH 

: 4!)'HKlIIIH 
; -..cnt . OX ~ ........ ~ TO'lIlH
 
;~ . 

; ~npep-eteelXlSa"~~ 

;~~" (l'..-rnDte but ~~) 
.	 :'IIOIMII npoue.q,ypM HOT-KEY
 

: ICOIMIII c.nHKTII 00DE.....m}
 

; IIOIMII ftlCl:Ta ~
 

~ npeJJIlIBIIIHe !NT 21h, at'CJle)ICII• 

BlUOJPR B1III10JIHeHHe 41YHKWU1 4Bh c no.a41YHK\DlClll 00 - 3aI'P)'3IITIo II B1IIIl0JUlllTb (LOAD AND 

EXF£UIl':) II COCTaIIJIJiJoq&all 4laJtn "HC'J'OPIDI" (HISTORY),.,a JCOI'OPIlIIl 3lII1IlaIIII3IO BCe JOoteJllI 

cnp1'OBlBUIHX nporpaWM. 

n....., 9• ........., ~~ "AJICIIft'NP" 

CODE....SEG SEGMENT ~~_~ 

INSPECTOR PROC
ASSUME 

FAR
CS:CODE.JEG 

3al'OIIOBOIC ~ 
~ acceM6nepe - H • 

CODE--:SEG Cen48HT1tOM)' pentC'TPY CS 
ORG ' 10011 ; .-..-.PY- MeC'TO lIJIlI PSP(He06XCWlNO • COM 

BEGIN: ' 
JMP START 

06nac:n._ 
01.0....21 LABEL 
OLD-.JP OW 

DWORD 
? 

OI.O..:-CS OW 7 

HISTORY DB 'C:\HISTORY'.O 

HANDLE 
L..F DB 

OW 
ODh. OM 

? 

:~) 
; tal'lBllO _ ~ 

:~Ha~~(y<:TaHc8cH)~ 
: BIUlMImt 

: ~p~ lI'MAKy IIUdI'II 0LIL21 ...... laQIbtoe cnoao 
; ~~ c.noao lI'Miboi nUomt 01.0....21. IWl 

: OT~ ~c 'ftWlClN'cnoao 

: CIlliMUl';'" trrOPoe ColIC*) OLD....21. all ~.
; TtIJIIoIl)'ID ~ 

~ ASClIZ (ASCIICTpClK)' ~ 

HY-) - nyn. " -4>aAna . ' ,
 
pe:MI*lpy-. N8CTO A1UI CXDtCa'I"elUI (HANDLE) 4>aAna
 
KOlIJoI KOMaHA: II03BpaT Kaprnol. nepeaoa CTpOICH
 

M 



.....~ " ....,..~ 

pe3HlleHTHaR "IaCTb nporpaMMbl 
PROCESS: 

J2 
JMP 

CMP AX,4BOOh 

MYJROG 
01..0-21 

; nposepaese, 8bl3b1BaeTCJI JUt DOS ,Q/UI BbKlonH8mUl 
; 4>YHKWlH "JAIl'Y3H1b H OblnOJJHHTh" 
; (LOAD ANO EXEClJfE) 
; ecnH Aa - nepeAnl H. Haury nporp.....y 

; OCJ1H "'" - OTAaTb ynpasn......e llHCn"""epy 00Sa 

MY _ ~PROG : ; Io40AY nb, 3anHCblIlaJOIW1A _II CT.PTYJO'IIeA nporp........ • 
; 4>aAn HISTORY 

; CO Xp&lIH" II CT8IB ace HcnoJlb3y.....e II pe3HAetrTHOIoI Io40AYne pen<CTpI>I 
PUSH" AX 
PUSH BX 
PUSH CX 
PUSH OX 
PUSH 51 
PUSH DI 
PUSH BP 
PUSH OS 
PUSH ES 

l1blT.eMCll 0TI<J'W'11> 4>aSIn HISTORY 
Mil lI..nonHeHHll 4>YHKWlH OPEN H)'lOCH" penlCTpbl OS:OX. TlJOO:e. KaK H Mil ¢>YH"W1H LOAD AND 
EXEClJIC, cneAoo&TeJlbHo. COxpaHlleN HX 

PUSH OS 
PUSH DX 

II pen1crpe OS AonlOCHO l5wn TO .e ""a'le""e, 'ITO H II CS 
MOY DX.CS 
MOV OS. OX 

: HOIoIIIp 4>)'HKUJiH OPEN _ II pen1CTp AH 

MOY AL.Ol : 3aHecTH II AL pelOCHlo4 pa6anl C cjlallnOlo4 (0 - TOJIbKO 
; 'ITetOte, 1 .. TOJIbKO 3&I1HCb, 2 .. \fT8HHe H 38l1HCII) 

MaV Ali. JDh 

OX. HlSTORY ; 3aHecTH II OX a.QpeC nyrH .LEA 
INT 2lh ; BW30B lUfCIHIT"Iep8 DOSa 

JC CREATL._J'ILE ; ecJ1H nPH 0Tl<l">"nI" <j>alln. npoK3OIW1a owH6K., TO 
; AenaeN nonwn<y C<XIAIITb ¢;BAn 

8CJ1H lICe II nopJUlKe. TOYCTaHUJ1KBaeN Yka3aTeJ1b 4>aSlnaH. KOH~ .4>aSIn. 
MOV HANDlE. AX : TIIK IW< 0'I1lJlNT'H" '1XJUI11O tlOpMaJIbHO, TO " AX Hal<Olafi'" 

; Cll onHCllTeJ1b 4>aSlna. COXpaHll.... 8'0 II nllM"'" 
HcnQJIb:JyeN 4>yKKUJOO 42h - npo'lHTaTblYCTaH<mKT'b )'lCll3llTeJ1b lj>aAJul 

MOV OX, HANDLE ; 3aHeCTHOOHCaTenb ""'Ana II OX 
MaV AL. 2 ; CllBHrlI110 )'lCll3llTeJ1b <j>allnll: 

; 0 .. O'T H."Iana; 

; 1 - OT Tel<YQleA11OJHlPIM; 
; 2 - OT JlOHUII <\>aAn• . 

XOR cx. CX ; )'ICII3IITeJIb CllBHnlllTCll ... 

MOV OX, CX ; paCCTORHH8 CX·65536 + DX, TO ecTb • Hawe,.. cnyuae 

: Ha 0 
MOV AH,42h ; HOMep <!JYHKUHH II Ali 
INT 2lh ; II~ llHCne-NepII Dosa 
POP' OX ; B<X:'CTaH1lBJlHuew 

POP OS ; pen<CTJ>l>I 0 X H llS 
JMP WHln: _J'ILE ; nepexolU<w K llononHetu"O cj>aAna HISTORY 

CfU:: ATE _ FILE: ; 8 en ycae HeYlla'IH O'T1<pbITIla <!JaAna lIIIJ1aeTCll non"TKa 
; coanars <!JaAn (<!JYHKWlll JCh) 

MOY AH, JCh ; HOIo4ep <!JYHKUHH II Ali . 
LEA OX, HISTORY ; anpec nyru II nape OS:DX 
MaV CX, 0 ; aTpHtiYT <!JaAna 
INT 2lh ; 8b13011 llHCne-Nepa 00Sa 
POP DX ; Boc C"!'"aHaBJlHBaeM 

PoP OS ; pentCTpbl OX " OS 
JC QUIT_RESIDENT ; ecna n""""". C03,llATb ""'lin He ynanacs. 10 

; nepexon H& KOHeU.pe3H.lIeHTHOf'O M0ltYJlR 

MaV HANDl.E, AX ; coxpauaeu onHCaTflJIb4>aSlna II n....rr .. 
WRITE. YILE·. ; tinoK 3anHCH" .. ettH 311A11'IH II <!JaAn HISTORY 

DnpeIle1lHM ATUmy ......"... 3II,WI'IH c 1lOM_ 1<0104_ SCASB. nPH 3TON ltCI1OJ1b3yeN TOT cjlaKT. 'ITO 

npH 8bI:JOBe <!JYHKWl" 4BOOh HMa nyra - ASCII2 CTpOKa no anpecy OS:OX 
MOY AX, OS ; nOllf'OTaBJlltaae.. pa60Ty SCASB 
MOY ES, AX ; Ma sroro nOlolelJlae.. II ES 
Mav 01, OX ; COAep"'H"oe OS, II II pentCTp 01 - coaep...lo4oe OX 
MaV AL, 0 ; II erpoxe HweHH HlJlelo4 0 
May CX ,40h ; B pentcrp CX 3llHecJlH Mal<C....&J\bHy'" II03WO"')'IO 

; MltHy ....eHH 4JaRn.
 
REPNE SCASB ; HlJle", 0 - onpe,aena.... IVt"Hy <!J.Ana
 

SUO ex, 40h ; An"Ha .IMeHH - ~CX - 4011)
 
3a",uuew H"'a 33Jla'U. 8 <!JBAn HISTORY
 

May OX. HANOl.E ; II OX OnHCBTeJtb ""'Ana
 
MaV AH,4Oh ; B AH H""'1Ip <!JYHKWtH
 

B perncrpe CX y", e HaXOllHTC~ AnHHa 3anHCH
 
B nape OS:OX y",e HaXOAItTCIl 3JWeC 3anHC"
 

INT 2lh ; 8.. 308llHCne-Nepa 00Sa
 
aanHweM B 4JaAn nepeson CTpOKH 

MOV CX,2 ; .tlJ\HHa aaID1CH
 

PUSH CS ; B nape pentcrpoll
 
POP OS .
 ; OS:DX ""nHCb
 
LEA OX, L_F ; nepesona CTpOkH
 

May ax, HANDLE ; onacarens cj>aRnll e OX
 
MOV AH,40h ; Ho",ep <!JYHKWl"
 
INT 2lh ; B..308 llHCnll'T'lep& DOS.
 

JaKpbl8aeM <!JaAn HISTORY
 
Mav OX. HANDLE ; onacarens .pallna II BX
 
MOV AH, JEh ; <!JYH~Ha 3aKp",",a <!JaRna
 
INT 2 l h ; 8.. 308 llHC."e-N1Ipa 00Sa
 

QUIT ..RESIDENT: ; KOHey peaaneirruoro "'OAYnA 
BOCCTaHaSJ1H03e,.. Bee perwcrpes. coxpaaeaueee B Ha'Jane p«nmeHTIiOl""O M0ltYn,. 

POP ES 
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pop DS
 
pop DP
 
pop DI
 
pop SI
 
pop DX
 
pop CX
 
pop BX
 
pop AX
 
JMP OLD_21
 ; nepellaeM ):laJIbHeRwylOofipafic-rt.y 3Toll <PYHK\lHH DOS 

KOHeu. proH,D,eHTHOH 43CTH 

ASSUME	 DS:CODE-SEG : llHpeKTHsa aCCeM6nepa - Ha3H.a4eHHe CerMCHT3
 

; CODE-SEG Ce""eHTHOMy perucrpy OS
 
ST ART : ; HHCTaJlnRUHR pe3H):leHTllOH nporpaMMbI
 

np0\.lHTaeM eeKTop npepblS3HHst INT 2 1h
 

MOY AX, 3521h ; <j!YHKlIHJI 35h - 'lHTalb eexrop npepblBaHHR, HOMep
 
; aescropa, KOTOPblH MOl 'lHTaeM - 2 1h
 

INT 21h ; 0""'00 /lHcneT'lepa DOSa
 
nocne BbinOnHeHHJI 3TOH <j!YHKlIHH a perxcrpe BX - IP sexropa , a a per-ac-rpe ES _ c:s
 

MOY OLD _JP, BX : coxpausev C'leT'lHK KOMaHlI0pHrnH~nbHoro aesrrcpa
 
~ : npep~IBaHHH 8 ~eP.Ke naMJlTH
 

MOY
 OLD_CS. ES	 : cOXpaHsteM CerMeHT 0PHntHaJlbHOrO aexropa 

; rtpepereauan B R4eHKe naM.F.TH 

YCT3HOBHM B K34eCTBe ~OBoro anpsca npep~BaHHR anpec aaurero pe3H.QeHTHoro Mo.oyn.R 

MOY	 AX,2521h ; <!JYHKlIHJI 25h - YCTaHooltT b aexrop npepbl8aHHJI 21h 
L FA DX. PROCESS	 ; aarurcars a DX anpec aaurero pe3HL1eHTHoroMOllYnR 

; cerseeerr uauiero pe3H.QeHT3 !lomlCeH 6brTb B OS, 4TO B 3TOH 
; nporp3.MMe BbinOnHReTCR 

INT 2 1h ; Bbl30B llHCneT'4epa DOSa 

OKOH4HTb nporpasoey, OCTaOHO pe3HlIeHTli)'lO 4aCTb (<j!YHKUHJI DOSa 31h)
 
napaere-rpsr nepe.o;3aaeMbie cP)'lfKUHH:
 
HOMep <j!yHKUHH 31h - 8 perucrpe AH;
 
KO,Q A030paT3 - B perucrpe AL ;
 

'l>aaMep naMRTH OTBOllHMOH peaaaerrry (a 16 -H 6aiIToBblX naparpa<j!ax) _ a perncrpe DX. 
MOY AX.3100h ; HOMep<j!YHK\IHH - 31h, KOll B030paTa _ 0 
LEA OX, START ; aaHeCTH a OX anpec KOHua pe3HlleHTHoH 'laCTH, '0'0 ecTb, 

; IlnR 3TOHnporpaMMbI (COM), paasiep peaH):leHTHoii 4aCTH 
; B 6aiiT3x 

MOY	 CL ,4 ; C\.IeT4HK C!lBHra - Heo6xoJlHM AJlR npe06pa.JoBaHHfl 

; pa3Mepa peaHLIeHTHoH "aCTH a naparpadisr (lIeneHHR Ha 
; 16 nYTeM ca aa r a) 

SHR DX,CL ; npe06pa30BanH K naparpa($aM CllBHJ-IYB anpaao aa 4 
; paapaaa

INC	 OX : a06atmnH I( paassep y 1, ~TR TeM C3MlIIM, oWH6Ky 
; D.eJJeHHR 

INT 21 1> 
: BbfnonHMM ~YHKIJ"IO - Of(ClHlfI1Tb, OCT3BHB pe3H.lleHTHYK> 
: 4 aCTb 

IN SPECTOR ENOP 
CODE SEG ENDS 

EN D BEGIN 

cJ)YHKUHH I:XlSa 52h 

OJlHoll HJ B<I}f(I1eltIDKx, ecJIH He BalKHcllweA, H3 HCAOKYMeHTHp<JBaHllbiX. ABJlAeTCA 4!YIIK' 

UHII DOSa 52h, KOTOPaJI naer nporpaseae 601lbWoe KOllK'ICCTIlO pa:lHo06p33HolI HH4!opMaUHIl 0 

COCTORHHH CHCTeMbI, CHCTCMHblX 6110Kax, HaJJK'IHH npaaeepoa P33J1H'IHblX YCTpollcTII H MItOroM 

APymM. nOJlHblIl paJ60p HH<!JoPMauJIH, npeAOCTllBJIlIeMOA nporpaseae JTOA lj>YHJ<Ultell lie IIXO.uHT 

B sanasy aaropa. OnHaKO, aexoropue, uasepaoe HaH60Jlee BalKHble caenenas. 6ynYT 

paccaorpeau, 

8..30. ,,"YHJl1IIII1 5Zh 

MOY AH,52h ; HOMepcl>YHKUHH B pemcrp AH 
INT 21h : 1lOI:I0iI IlHCntl'Nepa DOSaIlnA 8I>II10JIHetrnJl 

: <j!yHKUHH 52h 

:h a 4!YHKUHA. sosapauiaer B nape peracrpoa ES:BX anpec "CnHCKa cnacxos" (List of 

Lists), HlIH, KaJ( rOBopHTCIi B nonynspuoa npcrpaxue "Tech Help", "6110K nepeuenuux DOSa" 

(Dos Vars Block), HIot<e npaeenena CTpYKTYPanom CIIIICKa WUI Bepcidl ~ Ha'lHHalI C 3.30. 

AJlPEC CO.nEP~MOE nORH 

ES:[BX-2] Ce.,.,eHT nepaoro 6n0Ka ynpaBJleHHJl pacnpeJleneHH .... naNlInt. 3ToT 6nOK WHpoKO
 
H3IleCTeHnon HUsaHH"'" Memory Coolrol Block, HJlH MCB.
 
BnnOTb IlO aepcaa DOSa 5.0 OTllQCHnCJI K HeilOkYMetrntpoeaHlll>lN.
 
B oepcHH 5.0 6.IOk pacKpbIT. 4>H,,",""Hoe Ha:JBaHlie - Memory Arena
 

ES:[BX] YkaaaTenb (4 6allTa - nm IlaJ1bHHll) Ha nepebllr 6.IOk napaMeTpoll 
/lHCKa DPB HnH (Di.k Parameter Block). 

ES:[BX~4] YKaaaTenb Ha nep8YJOTa6nHUY OTKpbITbIX cjlaAnOil. 
ES:[BX+S] Yl<a3aTenb Ha Ha'faJIO JlPllAsepa "aCOll (CLOCKS device driver). 
ES:[BX+OCh] Yka3aTeJ1baa Ha'faJIO llPal1Bepa OClIOilHOR kOHCORH (CON: device driver), 
ES:[BX+IOh] 3To 1I0ne COjlePllCHT NaKCHMRJlbHbdl pa3Nep CeKTOpB, l1OlUlePlI<HaaeNblll CHCTeNoR. 
ES:[BX+I2h] Yka3llTe.l1b Ha 6ycjlep cexropa, 
ES:[BX+16h] YKaaaTeJlb Ha HH<jlopNaUHOHH)'IO Tafimtuy nyreA k yCTpOllcTBaM, 
ES:[BX+IAh] YKaaaTenb Ha Ta6nHUY FeB . .IlellCTByeT TOJJbKO B TON cn~ae, 

KOI'):la a cl>aRne CONFlG.SYS )'Ka3lIH napaNeyp '!f'CBS-". 
ES:[BX+I F..h] Pll3Nep Ta6n1l1lbl FeB . 
[S:[BX+20h] COAep*"T 411rno JIOfH'lecKHX yCTpOACTf. npencTaaneHHblx 0 CHCTeMe, 

ES:[BX+2Ih] 3Ha'feHHe napasserpa "I.ASTDRlVE-- H3 CONFIG .SYS 
ES:[BX+22h] Ha'fano KOlla (He YKa3aTenb) nepaoro llPalleepa CHCTeMbl - NUl. device dri"e' 
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Onacaxae ynpaSnlllO!UHX 15noKoB, ynOMRHYTb/X Bb/We, naao B paanene "YnpaBnRIOIUHe 

6nOKH CHCTeMb/". 

YnpaaruoolUHe 6noKH IX&. 

M C B (Memory Arena) 

MeB - MEMORY CONTROL BLOCK, 15noK ynpasneHHR pacnpeneneaaeu naMRTK. Bce 

pacnpelieneHHe naMRTH S OnepaijKoHHoH CKCTeMe nonHOCTblO ynpasnReTCH uen04KoH 3TKX 

l5noKoB, rae KalKllbIH HJ npellblllYJWlx 15noKoB yxa;JblBaeT aa CneAYlOIUHH. Jlo nOllBneHKlI DOSa 

BepCKK 5.0 OH RBnllI1CR HeliOKyMellTKpOBaHHbIM. 3ToT 15noK noasonaer nporpaaxe COCTaBKTb 

1.nonHYJO xapry KCn0Jlb30~3HHlIonepa"';sHoH naMRTK. (CM. npllMep 10 B KOHue paaaena), 

CTp)'JlTYpa MeB (Jln- MS-DOS BepCRI AO 3.30 _'IIIT1!JI.HO) 

o.tellleHH8 A/IHHa CO/leplUHHe nOJUl 

0 6aAT 

1 OW~.
 CJI0e0 
3 OW CJI0B0 , 

1l~.' .5 DB 

CHnlaTypa: 4Dh - He nocnel\H1f1l 
5Ah - nocnel\JlHA 
6n<Ml 
cen48HT BJI811em.ua MCB 

CMl!QIeHHe B naparpa""'" ar K0HU8 Teo<yl,\len> /10 Ha'lana 
CJIl!AYJ01.Uen> MeB ( BlJHHa naparvacjJa 16 6aIlT ) 

~ 

CTpYJ'T)'pa MCB Uln- MS-DOS Hpad ar ".0. CT..pwe) 

CMl!QIeHHe A/IHHa COIIep......e I10JIJI 

I 
0 IDB I 6altT \ CHrnaT)'pll: 4Dh - He IIOCJIenHHJl 

5Ah - nocntlWfHll 

I
6nOk 

OW cenoetn" lIJL8Jlem.ua MCBCJI0BO 

3 low CJI0B0	 CMel,ljeHHeB naparpacjJax ar 
KOBUaTeKYI/lero 110Ha'lana 
cnl!AYJOl.UeroMeB ( QnHHa 
naparpa..... 16 6altT ) 

5 136aATa 
8 86aATI:: I:::':8IIem.ua 
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DPB 

DISKPARAMETER BLOCK - conepsorr HH4>oPM3UKIO 0150 acex l5n04HbIX YCTpoHcTS3X 

CIlCTeMbi. nOllol5HO l5noKy MCB K3>KlIbIH npellblJlYlUldt DPB, KpOMe nocnenaero, CCbIJI3eTCR H3 

cnellYlOIUHII. 

6n04HoMy npanaepy, TO ecrs npaasepy ol5cn)')KHB3IOIJle~ YCTPOHCTS3 nepenaiouiae 

lI3HHble l5nOKaMK, a He OTlieIlbHblMK CKMBOIlaMK, MO)l(eT npKHanne)i(3Tb HeCKOJIbKO DPB. 

CMer,ueHHe MHHa 

o DB 6altT 
1 DB 6aAT-n

CTpYkTypa OPB (DOS 3.X). 

cOlleplkllHHe nona 

HOMep nepeoro yCTpOl!<m>a, o6c.nylocHBaeMoro apaABepoM. 
HOMep nont'lecKoro yCTpOl!<m>a, xoropoe OIlHCblBaBTCIl 3THM 
DPB. Ecmt 3TO H n~ee none COllepll<aT OFFh, TO QaHHhlA 
DPB - OIIIH60'lflblA. . 

P83loIep nont'leckOl'O ceKTOpll yCTpOilCTBa, l13MepetOlI>IIl " 6aA-nix 
KonH'Iec'l1IO CeKTopoB B l<J1aCT8pe, YIoleHbWeKHoe HB 1. 
KonH'Iec'l1IO cexropoe B xnaerepe 1I0JD010 6brrb CTefleHbIO 2. 
n0k83b1BaeT, Ha CK01IbKO Pa:JPlIQOB H)'lIQIo cABHJlYTb KOJIH'IecT
BO IUlacrepoll 1IJK!IlO, 'I'l"06bI nOJJY'lH11> KOJIH'IecTso CetCTOpoB. 
KonH'lecTBO pe3epBHbIX ceKTopoB Ha QHCKe. nOKa3b1BBeT 
KOnH'lecTBO pe3epBHbIX ceKTopoB ar HB'Iana <l>H3H4eCKoro 
QHCKB 110HB'Iana nont'lecKoro ycrpollcTBa. ProepBflbIe ceseropa 
MoryT co/leplkaTb HH<I>oPMawoo 0 lIeneHKH <l>H3H'lecKoro 
YCTpOACTBa aa norn'lecKHe (Ta6mtua pa3IIenOB lkecTKOro 
jlHCKa - Disk Partition Table) 
KonH'lBCTBO KOIlHA FATa. 06b1'1"0 2 . 
KonH'lecTBO TO'IeK BXOJl3B KoptteoolljIHpeKTopHH (Root 
Directory Entries)	 . 
nepebiA CetCTOp lIaHHblX.
 
HOMep nocneanero xnacrepa, EcnH 3TOT HOMep MeHbwe. '1eM
 
OFF6h, TO HCnOIlb3YBTCIl 12-6HTooW1 FAT, HHa'le HCnOJlb

3yeTCIl 16-6Hroeb1A FAT.
 
Pa3Mep FATa B JJOOf'IeCKHX Cet<TOpaX.
 
nepablll CetCTOp, COllep~A TO'IKH BXOllB B KOpHeBYJO
 
llHpeKTOpIOO. .
 

YK33aTenb Ha apaABep, KaropoMy nPHHBlVIeJICKT 3TOT MOk.
 

OnHCaTenb HOCHTenll (MEDIA DESCRIPTOR).
 
CIInar/lOCTYTlB• .llOCTyD K yCTpOilCllly pa3peI1IeH. ecnH :JTCiT <I>nar
 
pBBeH Hyn ... Ecmt 3TOT 6aATpa&eH OF'Fh, TO MaK
 
MOlkeT 6brrb nepecrpoea
 

YKa3aTenb Ha CJI81\Y1OI,\lHA DPB. EcnH 3TO none COII~PlDfT
 

OFFFFh, TO 3TOT OPB - nocnBltHHll .
 

2 
4 

5 

6 

8 
9 

OBh 
ODh 

OFh 
loh 

12h 

16h 
17h 

18h 

DW 
DB 

IDB 

Ow 

DB 
Ow 

DW 
Ow 

DB 
ow 

DD 

DB
 
DB
 

DD
 

cnOBO 
6aAT 

6aAT 

1 cnOBO 

6aAT 
enouo 

cnoBO 
cnoBO 

6aAT 
CJI0B0 

1IB0AHoe 
cnOBO 

6aAT 
6aAT 

lIBoAHoe 
CJI0BO 
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B CTPYKTYPe DPB lUlll DOSa &epCJIA. 4.x 115.x, Ha'l1lHaJI c anpeca OFb 15noK DPB _eeT 

cnOlllYJOl,llHll 1IKll: 

OF11 low I cnOBO 

101\ OW CJI0B0 

12h 00 ABOlbtoe 
cnoeo 

16h OB ~ 
DB17h ~ 

18h J DO IllBOIlHoe 
cnoeo 

I PlI3Wep FATa B lIonNea<HX cet<TOpllX (none H3WeHeHO B 

CBA:lM C ~, '"" WaKCHloC&JIbHbdI Pll3llBIJ aecncoro IlHCKa
 
Tenepb npeBllmJa8T 32 .......6aAn)
 

neplllldl ceKTOp, coneplUQlltll TO'<KH BXOlUl B Koptfee)'lO
 
IlHpeI<TOptOO.
 

Yxa3aTenb Ha ~, 1C0T0pDMy ~lIAIIemtT noT lin"". .
 

OlDlCaTenb H<>e:HnJUI(MEDIA DESCRIPTOR).
.nar /:IOCTYIla. ):IOCT)'IIIC yCTpOAcnly paapewetl, ~ 3TOT
 

4Inar ~ HYJlID, Ec.nH 3TOT ~ paBeH OFF11, TO 6nOK
 

MOa8T &om.nepec:1llOeH
IYIlA3llT8lllo Ha cnllA)'lOQlHll DPB.Ec.nH 3TO none cOAepmrr 
OFFFF11, TO 3TOT OPB - nOCJl~ 

l'al1mrga ~ 4dJtOB «()pen File Table) • 
Open file table - coJtepllCHT cseJteHHR 060 scex OTKPbITbIX B ll8HHIiIt NOMelfT 4>aJt.nax. 

CrpyaTypa Ta6Jnqpo anrponMX .....011 (DOS 3.*)
 

CMl!IlIIetOte · AIIHH& cotleplDHlMl IIOJUI
I 

~ DD . I' lllloIIHoe 
cnoeo 

4 low I cnClllO 

6 I I 

1YJCa3aTeJlb Ha CJIeAY1OlID'IO Ta6IutuY B cnMCI«l. nepllOl! CJI0B0 

:JTOro )'1CB3aTeJlJI (OMIl,IleHHe) paBHO OFFFF11 B TON cny'tae, 

ecnH n6nHua - I1OC/1II,llHJIJ B CIlHCKe 
I 'btcno BXOA08 (Entrlee) B Tallm<ue. ):\nHHa.IlUUlDrO 

BXOAB - 53 ClaATa (35h 6aATCIII). 
I Ha'WlO nepaoro BXOAB (ClRHCBTeIUI) Ta6.IaIuW 

CTp)'llTYpa llJlRoro u .......... (UOAB. -aLTUJI. Entry) Ta6mqpi crnq>NnIX ........ (DOS 3.x) 

OIB1J1BHHe AIIHH& COABP......e nOJlJl 

0 

2 

4 
6 

low 

low 

lOB 
OW 

1 
I cnoeo 

I cnOBO 

I~ 

7 I DO I ABDAHoe 
cnOBO 
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I 'btcno orateaTllJJeil .<jlaltJIa (File handllea), OCI>UIlIIOI,\jICJI HB 3TOT 

3JIeMeHT Ta6.nHul>l 0'l1CpI0mlIX 4>aIIJI0a.I.--.-...-....... ,.,...~.,.~ ....
 
0TKpbIT "epe:I FeB. 
ATpM6YT cJ>aAna 
CJI080 lOtcj>opwBijI<H 06 ycTpollcrBe . (TaKOB a6, KaK a "'YHKUHH 
DOSa 44h C 1lOA4l)'llXUHi!lll O. KorllB 6Kr 14 YCTaHOBJIeH, 3TO 

3H&'IHT, '"" He MBf:UI8TC• .aaTaI~ nOCJlBAHerD 06ttOBJlBHHA 
4>a1lJla)

IYKa3aTeJlb HB 3aIUIIOIIOK ~ y<:1pOAcTBa (AnA 000lII01IbHWl 

ApallBepoB), KJlH yx&:IaTeJlb Ha lInOK nap""'I!TpOIlIlHCKB (OPB), 

ecJDl JlP&llsep 6nCl'<ioodl. 

OBh . 0Dh 

OF11 
Ilh 

1Sh 

191> 

18h 

IDh 
IFh 

20h 

2Bh 

2F11 

'Uh 

33h 

~weQleHHe 

0 

4 

6 

OW 
OW 

OW 
00 

00 

OW 

OW 

OW 
DB 
DB 

00 

ow 

OW 
ow 

00 

OW 

cnoeo 
CIIOIlO 

cnoeo 
llIllliIHoe 
CIIOBO 
AaoA_ 
CJ\08O 

CJ\08O 

CII080 

cnoeo 
CJID1lO 

11 6aAT 

ABoIInoe 
cnoeo 
CJIOII() 

Clloeo 
cnoeo 

CTa~ lUIaCTep cjlaIlna .
 
IIpeo.cR 1IOCJleJlII'!I" .o6HoeJIeflIuI<jlaltJIa (B )'I18KoeaHHON <j>opo.&are.
 
TaJ<DM ae, KaJ< B "'yKkUHH 00Sa 57h)
 
):Ian nocnejlHel"O 06ttOBJleHHA cjlalIna (B ynaJ<OBaHHDMcj>opMne)
 

PlI3Wep 4>allJla 

T~ee nOJlDaeHHe yx&:IaTeJlJl 4>aIIJIa 

Ontoarrenbllblll HOMep l1OCJI_ero npo'Ml'aHHDrO KJJaCT'ePa 

IIHY"J1IH cJ>aAna 
A6cClJlJCmlJ>lll HDMep noclleAHero npo'MI'aHHDrO IUUlcrepa 

HoocepcmrropB, COAepalllllero DIRECTORYEJo(ffiYnom cjlalIna 
HONep DIRECTORY EJo(ffiY3TDrO cjlalIna BHYJllH CetCTOpll 
HWR cj>allJla.' 3"""CBHQ B lIHlle: H..... paCIIIHpeHHe, nj>H.._ 
p&CWHpeHHB He OTAenetlO TO'<ICoII or nwetat. 

7 

HDMep ceTetloII _ All. lCaropoA ancpo.rr 4>aIIJI 

(SHARE.EXE) 
C~eHT PSP B1JaAeIJI>UlI 4>aIIJIa 
7 

C'rp)'llTYpB nCUIIJPI antpMnIX ........... (DOS 4.x)
 

AIIHH& cOAepa_ nOJlJl 

ABOlbtoe 
CJIOIOO 

cnoso 

Y1CB3llTeJlb ... cneJlYlOQlYJ3 Ta6Jlnu.y B CI1HCICe. nepeoe CJI0110 

nom YJlA3lITeJIll (cweaeHHe) paIIHO 0FFFF11 e TON cny'tae, 

8CnH n6nKga - IlOCJIeIlHJIA B CllHClCe 
'tiicno BXOIiOB (Entries) B Ta6nKye. ,ll.nKHaICaaADrO BXOlUl 

- 59l5aAToe (3Bh 6alhoe)., 
Ha'<Allo nepaoro BXOAB (orutCBTBIJJI) n6Jutw,l 

Ha..HHaJI co CWeQlettHR 1Bh 6 DOS 4.x H 5.x 3JIewetrr Ta6Jln1ll>' OTKJlWl1oIX cfJaAnoa -rJulAH, TalC: 

iBh 

IF11 
2llh 

2Bh 

2F11 

31h 

33h 
35h 
37h 

lOW IABOAHOOcnoeo 

DB cnoeo 
OB 11 6aAT 

i DO l.aooIIHoe 
cnoeo 

DW cnoeo 

OW · CJ\OBO 
OW cnceo 
OW cnoeo 

jJBoIlHoe 

CIIOBO 
00 

IHOMep CeI<TOpa,cOAepalllller'O DIRECTORY EJo(ffiYnom 4>aIIJIa 

HOMep DIRECTORY EJo(ffiYnom cjlalIna BHYTPK CeKTOpII
 
liMA cj>aIIJIa.3anHCaHO B llKlIe: HWJI • paClWlpeHHe. npH ......
 

paCWHpeHHe He OTAeneHO TO<U<oII or HIoletUl.
 

7 

. Howep clfTetloII MaWHIl'" lIJ\A KO'roPoA ancpo.rr 4>aIIJI
 
(SHARE.EXE)
 

CerwetIT psp B1Jape1'b44& "'aIIna 
7 
A6conJO'f1lWA HOMep nocJlBllHt'f'O npo'IJITaHHDrO IUUlcrepa 
7 
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- ----

3aroJI0B0IC 6Y4lepa CeJrnlPa 

<IlYHKUHA .noSa 52h conepsorr )'Ka3aTeJIb ua nepBbdl 15ycjleP. npellH33Ha'leHHbdl W1A- , , 

xpaHellMA CeJ<TOpa B nHCKOBbIX onepauJlllX BBOnaiBbIBOlllL I<alI(.lUil! TaKoR 15Y:PeP lIpeJUlapAeTCA 

JarOnolll<ow 15ycjlepa, COllePlI<3IIIHM HHI\loPMauHIo 0 TOM, C J<llIOOIYCTPOIlc'nloM npoKJBOrortCA lUUI 

JWl!loro 15ycjlepa Ol1epauH1l BIIQllII/IIbIIIOJla, KlII<OI'Onma naHHble HaXOlUITCl!. B 15ycjlepe, rne IICKaTb 

cnenyIOQPlR 15ycjlep cescropa H T.n.. KOJDf'leCTBO 15ycjlepoB cexropa B CHCTewe onpenenaercs 

napawnpow "BUFn:RS-XX" 4laR.na CONFlG.5YS. 
CTpyxrypa __a 6)'"", ceKTOpa 

\, 
COJ:Iep__e J1QJIJI

CM<lI,IleHH~ AllHIUl 

0 QIlOAHoe100 I 

CJIOIIO 

6altr4 I:5 6allT 

6 CJI080 I
lOW8 DON cnoeo :,. 

OM iuloAHoe 
CJI0110 

oEil cnoeoI:
 

YKa3aTellb lUI CJIl1QY1llf,1P11l 6y4>ep Cet<TOpa. ,!lJuI nOCJHWt8l'O
 
6)'l\lepa • MOM llOJIe /lOIUOtO 6I.m. -1 (OFFFffFFFh)
 
HOMtlp ycrpoll~.A1UI KOToporo 'Iepe:J 3TOT 6y4>ep
 
~CJI 8BOllI1IWBOA. EcnM 6y<J>ep He HCnOJlb3YeTCli.
 

3Ha_e :non> 6aATa- 0FFh
 
~JlaI" TMna 1l&HHWX. 6Hnr. 3tON lIOJIe 060iJHa'iurr:
 
1 -.QMIDIe nma "n6nMlla paateqI_ elWIn.." (FAT);
 
2 - 'IMI1 _ - ItaTaJlor HJIH noJIKaTaJlOl" (Directory
 
or Subdirectory); .
 

3 - 4dJt. 
HONep n~ C&CTOp&. 

?
 
Y_TeJIb lUI 6noo< napllM4lTpOll llHCl<a.
 

none He HCnOJ\b:JYeTCli. 

Ta6Julga nyreR ycrpollcn 

Ta6JIKua nyrell ycrpoRcn conepllCHT HH<f!opNaijlllO lUUI BCeX ycrpoRcns C' lcreWbi 0 TOM, 

rne. B KaJ<0t0! xaranore, BbI t.\YneTe IfaXOJllfI'CJI, npH nepeKJllO'IetIHIl IIll TO HJIH IlHOe J<.OIfKPe'llI(l 

ycrpoRCTBO. 

Cl'p}'l<l')'p& T1I6.mqp. n)'Tei )'CTpo4ICTa 

CMeJ.JJeHHe A/lHHa conepwaHlie nonJi 

r:-~<>4 ..o OB nonHDe HMJI 4>aAna B 4>o\>Me ASClIZ UpokH (HMJi H ny-rs). 
, 6allTa 

401\ 

44h 

45h 

491\ 
4Bh 

4Fh 

00 

lOB 

00 

OW 
00 

OW 

'llBOAHoe 
CJI0BO 

6sll.. 

IIBOllHDe 

cnolk> 
.cnoee 
.QBC!lHoe 
cnoeo 
CJIC>80 

Pesepe, YCTBH08JJeff,0 . 

OZInar. Bee KpoMe nOCJHlJlHero 3JI etrTa COllepJKll .. B 3T"'"
 
nMB 4Oh. POCJ1elllutli - conep O.
 
YklI3llT8JIb Ha 6nOO( RapaMeT\>OII .lI\'O"'.
 

Te>l}'1,llldI HOMep lI.nOlCB.
 
YK&3&TeJIb. 1
 

, 1 

PSP 

PROGRAMM SEGMENT PRERX - npemuecrsyer mo6oR nporpaMMe. ConeplKKT HIIcPoP

M~.ijIOO aeOOxonHMYJO M'I xoppexruoro HCllOJUlelflUl M 3ABeplIJeKltll npollJaMMbl. IinoK PSP coaaa

n CR B oneparvaaojt na,)lR7i: B MOMeHT 3alIYCKa npollJaMMhI. psp acerna Ha'OfHaeTCli S tla'lane 

ceraeara co CMelUeHHeM O. I}OCKonbKY npollJaMMbi rana COM ~aJOT poRHO OlDlH ceraesr, 

TO psp senocpencraeano rtpezuaecrayer nporpasoee. .~lHHa i-sf> 256 l5aRT, llOOTOwy B lIPO'lJaM

MaX TMna COM TpC6YeTCli nceaaooneparop ORG lOOh. pe;JepBHPYJOQPlR MeCTO 1'.lJlI PSP. B 

nporpaxxax nJo15oro THna. KaJ( EXE. TaK II COM, anpec PSP B WOMeHT crapra 00:0000. 

CMe'l,letille 

o 
2 
4 

5 
OAh 
OCh 
OEh 
lOh 
12h 
14h 
16h 
ISh 

CTp)'kT)'pa PSP. 

lUll",a COllepllt'lHHe nOJIJI 

--,---_ . ._ ._~_._-_. _ -

kOIl KON"'~ l!'IT 20h
 
o6tuIUl pa3Mep n"",R'TH ~
 
P"3'!PB
 

KOIl KOMllHllI>l CAlL FAR k. llJ(cn"""'*'P Y DOS"
 
a.t1P"C OKOH'<aHHR npotpaJo4JoQ>l •.
 

c""",,,", OKoH-<llIUUi "~
i BJ4l€C 06pa60'l'KH ,cn l r l break 
""",,eHT 06pa6ayt<H cntrl break 
anpec nporpaM.... 06palSonat Kpl!11t'lecKHX owH6oo< 

c.......e"T np<lfl>aloOlU 06pa6oTKH Kpll'I'IN0<.1Ot\( """,6"" 
ceooc ,rr PSP PO/IHTeJ:J>a<<lrO "POIletta 
pc:1epII 

ow 
OW 
DB
 

DB
 
OW
 
OW
 
OW
 
OW
 
OW
 
OW
 
OW
 
DB 

I =000 
M OllO 

6<lflT 
5 ISallT 

=0lIO 

CJlO9Q 

CJI080 

CJlOOO 

crroeo 

enOBO 
<:.11090 

20 6a:tr 
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2Ch 
WI 
32h 
34h 
36h 
38h 
50h 
53h 
56h 
5Ch 
65h 
6Ch 
SOh 
81h 

ow 26altra 
ow 2cno... 
DW 26altra 
DW cnOBO 
DW cnOBO 
DW 24 6altra 
DB 36altra 
DW CJIOIIO 

DB 76alh" 
DB 96a1tr 
DB 76a1tr 
DB 96a1tr 
DB 16alh" 
DB 127 6aItr 

cerwetrr ENVJRONMEI'-IT 
erapoe COAePllCHMoe SS:SP 
MAX KomNec'I1IO oncptorTblX cj>aAnoe 
IIJ1P"C n6Jntw,l OT1CPwno< cj>aAnoe 
CeoletrT Ta6Jntw,l oncptorTblX cjlallnoll 
He HCnQJIb3)'eTClI 
KoAW KONaHA: I!'IT 21h, RE11' 
He HCflOJIb3YeTCll 

paclIlHpftfHe FCB1 
FCB1 
pactUHpeHHe FCB2 
FCB2 
lI/lHH& KONat\IlHOA C'TJlOIOI 
KON_U C'TpOkA 

Dos Ei!vlronment (~)'lI(eHlle DOSa, p&CIllIIpelDle DOSa) 

DOS Environment - CHNIIOJIbHaJI CTPOKa; C03.IWOQIalICR AJUI KalMOR nporpllMMbl 8 

onepanmHoAnaMRTII H conepllCa/WlR CBeneHHll H3 41aJ1n(\B OONAG.8YS H AtrrOEXEC.BAT 8 

4IoPNe Ha60pa H3 ASCIIZ CTpOK (CHMBonbHIiX CTpOK OKaH'IHBaJOJ,UHXCR HyneN) 

IIEPEMEHHA.R·3HAlffiHHE. nepBaR CTPO'IKa. scerna liMelOQIalICR II DOS Environment, 

~ MecToHaxolKlleHHe KOMaHJlHOro llHTepnpeTaTOpa - nporpaMMbl OOMMAND.COM, M 

HNeeT 8M "OOMSPEC·nyTb K 41aJ1ny OOMMAND.COM". Bee OCTaJIbHble nOJlCTpOKH aanon

HRIOTCR KOIoWfJWoOI "PAm··•. "PROMP'r."SET MMR- ", Tax, HanPHNep. ecJIH 4laRn CONF1G.sys 

CO~CTpOKy: 

SHELL·D:\DOS\COMMAND.OOM, 

a 4laIIn AlITOEXEC.BAT coneplIQlT CTPOKH: 

PATII-t:\DOS~\:D:\USER:D:\: 
PROMPTlplg 
SET HELPPAm-(:\TIIELP 
SET oTMP<:\TEMP. 

TO DOS Environment 6yneT BIirJUliIeTb TalC (H3o(lpa>KeHO II DMe CTpOKH acceM6nepa, 

pe3epIlHJlYlOJ,UeA oonaCTb naMRTlf): 

DOS-Envlronment DB 'eOMSPEC-D:\DOS\COMMAND.COM',O 
. DB 'PAlli~:\DOS;C :\;D:\USER;D:\;',O 

DB 'PROMPT SpSg',O 
DB 'HELPPATH-C:\1liEU" ,O 
DB 'TMP-e:\TEMP',O 

Kpoue roro, Mil DOSa BepcHII erapuie 3.0. nocJl~ nocnenaero H3 3TMX nonea 

pacnonaraerca none. coneplKalUee nonHbdl nyTI, it HMJI ~rp3MMbI. BJlaneJlbua naHHOI'O 

oKPYlKeHHlI DOSa (DOS Environment). 3To none orneneao OT OCTllJIhHblX '1eTblpeX6aATOBOII 

noCnenOBaTenbHOCTbIO; 

DB 0.0.1,0. 

TaKHM OOP330M nOnHOCTblO, AJUI nporpaMMbl DlGGER.COM, Ham npHMep 6YlleT 

ablrnaaers TaK: 

OOS-Envlronment 08 'COMSPEC-D:\OOS\COMMAND.COM';O 
DB 'PAlli-C:\DOS;C:\;D:\USER;D:\;',O 
DB 'PROMPT $pig',0 
DB 'HELPPAlli-C:\THEL!",O 
DB 'TMP-e:\TEMP'.O 
DB 0 
DB ' 1" 
DB 0 
DB 'D:\GAME\DIGGER.COM',O 

EXE - HEADER 

EXE - HEADER, aaronosox 41aJ1noB THna EXE. C03JlaeTCR penaxropou CBII3ell H 

3aIUlCblBaeTCII sa llHCK aenocpencraeuno nepen 41a11J1oM rsna EXE. Hcnonsayercs Mil 

HaCTPQIIKH nporpaMMbI THna EXE, no KOHKPeTHbiM anpeClIM nawrrH, nenocpencraeuao nepen 

CTapToM. 

CM"'l.!ettHe 

0 

2 
4 

6 
8 
OAil 

och 

CTJlYJ<TYpa EXE - HEADERa 

AJUUla 

DB 

IDW I=a
 
OW 

OW 
DW 
DW 

OW 

CJIOao
 

CJI080
 

cnoeo 
cnosc 

cnoao 

COllep",allHa fIOIUI 
.__._- 

4D5Ail - cHniaTypa, cnYWllJllU ,lIJIII H"'~::w<H EXE 
lj>aItnOB 
\lHcno 6aRToe a nOCJlellH_ 6nOK6
 
pa:v.oep cjla.Ana .. 512 6aIIToewx 6nOQX
 
(BK1IlO'<aA HEADER) '..
 

\fHCJIO 31IeJoleHi-oe n6iucuw nepewel,ljetlHA
 
pa:v.oepHEADERaa napall>acj>ax
 

....HHManbHC>e KOlUf'lecT80 TJ>l'6YJ01.1leAclI A/UI plL3Mel,IjettH"
 
IJIlOI1>aMN'" naMJrTH
 
:>arpY3lCa B NnBlllUHe (Of'F'ffh) HJIM B CTapl1lHtl (011)
 
anpeca naMlITH. EcnH He 0 H He Of'F'ffh. TO To",e
 
c ....oe , If'TO H npe.BWAY1llee none, NO MaKCHNa..nhHoe 

til 
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OEh OW enODO CNeIIIetfHe CTel(OBOm cen.tetrra (SS) CTHOCHTeJ1bHO HcnOJl

"ReMOra NO.rlYnil 

10h OW cnOBO 3Hl14eHHe SP B NONeHT crapra
 
12h
 OW enooo KOHTPOJlbHan CY"'Ma cnoa B ljIalIJJe. o6t.NHo He Bblpa6aTbiBaeTCII. 

He HcnOJJb3yeTc.A H He npoeepse-rcn 
14h OW CJlOOO 3Ha4eHHe c'te-NHKa KOM3Hl! IP 8 WoMeHT crapra nporpaMMbI 

16h OW enooo CMes,g,eHHe CerMeHTa KOMaH,Q CS OTHOCHTenbHO HcnoJIHReNoro 

NOllYJlII 
ISh cnoeo CNeI,IIetfHe nepaoro 3JIeMeHTa Ta6nHIIbI nepeMellleHHA

lOW enOBO1M OW HOMep oeepnea. 0 - ecnH OCHOBH3JI nporp.....a 

lCh Ha'lanO Ta6nHIIbI nepeMBllleHHlI 

Penaxropa CBR3eR <!>HPMbI "BORLAND" (TI.JNK) n03BOJUlIOTC03DaBaTb EXE-Header c 

• paJMepOM HeKPaTHhlM 512 6aRT. 

Ilpencraanaer HH~epec uanacar» nporpasoay, n03BOnlilOJUYlO onpeaenars conepsoesoe 

onepanmHOR naMm1l. TaM KaK CYlUeCTBYIOT npol"paNMbl HeCOBMecTHMble npyr C npyroM. KpoMe 

roro, rpaNOTHO HanHCaHHalI pe3HJ1eHTHali nporpasosa, 'IT06b1 HeB.o3MoJKilo 6b1no CJJY'IaRHo 

33lIYCTIfTh ee MHoroKpaTHo. llOJllKlla 6b11U1 6hI OTCJJelKllBaTb: He 6h1J10 nH pansme 33lIYCJ<OB :JTOA 

npOllJaMMhl7 ,UnR peuiexaa 3THX aanas MOlKHO HCnOnbJOBaTb TaMoR nonxon: 

1. BhlnonHHTb <!>YHKUHIO DOSa 52h; 

i. npo-nrrar» Il R'leRJ<e naM!!TH ES:[BX-2] cerxerrr nepsoro 6JJoJ<a ynpaaneHHR naMWTblO; 

3. rrposepers lmJIJIeTCR nH B1IaJ1e1lbueM 3TOfO 6.r.oJ<a rrporpasoaa (npH3HaKoM nporpa-ses 

RBnReTCR TO. 'ITO CerMeHT ananensua Ha'lHHaCTCR e PSP); 

4. npo-orrars B PSP anpec DOS Environment; 

5. npocxanuponare DJS Environment 11 onpenenars IiMR ananensua: 

6. eCJl\1· 6noK ynpaanenaa naMlITbiO nocnennaa, 3aJ<OH'IllTb 3Ty '1aCTh nporpasoos: 

7. ecna MeB HC nocnenuaa, H~J!TI1 cncllYlOlUHlt H cHoBa")1lTIi ua nYHKT 3. 

npHMep 10 - nonnporpasoaa, 'onpen en mo tuan coocraeaaoe lIaJll1'1I1C B oneparaesoa 

naMRTH. B cnyxae, ecna OllHH 3J<3eMnnAp nporpasoos y)l(e ecrs B oneparaaaoa naMflTH . 

nonnporpasoea B03BPaIUaeT <!>nar nepenO.IIHeHHR CF-I. · Ilpermonaraerca, 'ITO 31"3 nonnporpasora 

TpaHCnHpyeTCR BMeCTC C Bbl3b1BalOlUCR nporpasoaoa, 

Ifp....ep 10. OnpeAenetlHe co6cBemtoro H&JUI ..... B DaMJrTH 

SELF-SEARCH PROC	 : 3af"OJlOBOK npouB/lYpbI 
·MOY CS:OWN--"SP. CS	 : npeAl1on....... 'ITO B CS HaXOAHTCJI anpec 

; co6cnleHHoro PSP Hawell nporpaNloIbl (BeJlHO . 
; lVlJI npo",aNM THO. COM). coxpaHJIBM 3TOT 

; 3llP"C. B R'leIlKe ODep&THIlHoII DaNlrnt 

JMP READ-SELL..NAME ; 06XOll 06naent A/lHHbIX DOllDp<lI"J>&MMIoI
 
SELF-NAME . DB 4OhOUP(7) ; 6y<PeP JlJUI xpaHemtJI co6cntetlHoro HMeHH
 

; rtporl>lUolMY
 
NAMF-StilfT DW 7 ; CM8l,\IeHH8 HNeHK I1pOf'p&MNbl OT Ha'l&JlB D05
 

: Environment 1\0 Ha'l&Jla HMeHH npo",_
 
N~..ENGTIi DW	 ? ; lVIHHa ~ HJoIOHH fIj)<l<"pllNMbI 
OWN--"SP DW	 7 : tenleHT co6cnleHHoro PSP nporpllMMbl 

CHa"an. c4IfT1>Ula_ B 6Yl1>eP co6cTBeHHoe HNJ\'Haweil np<lll>&loCMl>l
 
READJELF-NAME:
 

MOY. ES, CS:[2Ch) : nOM8l,\I3_ B cerwetn1IbIA PBntap ES anpec 
; Environment K&UleA I1POfllaIo04bI 

MOY AI..O ; 0 -) pentCTp AI. 
MOY ex, 400h ; C'I8'NHJ( -) CX 
XOR 01,01 · :~D1 

NEXT-SEARCH: 
REPNE 'SCASB ; HIII- 0 B Environment 

npoBePHM, CJIenyeor JUt 3a:nHM H)'nat llpK3IW( Ha'llUla nporp8MIoCW
 

CMP WORD P'm ES:[D1). lOOh
 
JNZ NEXT-BEARCH ; 8CJ\H HeT. HQl_ CJIeA)'JClqPdI 0
 
ADD 01. 3 : 8CJ\H1llI. TO )'CTaIUlBJIHBaew
 

: penterp DI Ha Ha'l&JlO IDIeHH 
MOY N~JfT, DI ' ; 3aIH:WBa_ CMlI,U- or Ha_ EnvlronrtlSlt I¥> 

: Ma'l&.lla IlaMJI'Ib .
 
REP~ SCASB ; HI,II- 1l0H8ll _
 

DEC 01
 
. SUB 01. NAME-SH1fT
 
MOV ' cx ra
 ; ~ AllHHy H>C8HH 
MOY 51.NAMEJHJfT ; nol:lro'r'oMa 51AItJI MOVSB 
lEA 01.SELF-NAME ; II<W'OTOBI<II DI AIUII MOYSB 
MOY NAME.....1.£NG'r. CX ;~AIDtJtY
PUSH OS ;y~~ 

PUSH ES ; pente;1pOI D ,H OS AItJI· HCDOJII>

POP ~ :_.Il~MOYSB 
POP Es 

·REP MOvsa : -m...a- co6c.__...... nporp8MIoCW 

MOY AH. 52tl '\ __ +)'IIIlIIHJli DOSa 52h _
 
I!'IT 2ItI. ; npcHrrB"Ib ~ HH4loPw&wuc>
 
MOY ES, WORD P'm ES:[BX-2).' : 11PO'IJfTB"Ib Bl\P8C nllJ*lrO Mea
 

SEARCILMCB: 

CAlL SEARCtLN£X"L..MCB 
:--I1OllIIporp&IoIMy J10HCKa
: cn8llYllllJl«e> MCB ' 

./C QUIT : 8CIIH MeB noc:n~, TO Itllew ... -X0ll 
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CAll.. CHECIL PSP ; Bbl3blBaeM nonnporpaseey, nponepRIOIJlYIO, 
; nanJleTCR J1H BJ1aneJlbueM 6 noKa naM,"", PSP 

jC 5EARCH.--MCB ; ecnH HeT, TO nOHCK CJleJlY1OlIIeroMea. 
CALL CMP~AME ; Bbl3bloaeM nonnporpaMMY~ CpaBHHBaJOJ,UYIO tlMli 

; HaweR nporpaMMY C ~MeHeM an8.lleJIbua noro 
; MOKa 

jC SEARCH~CB i npH Hecoona,neKHH HMeH nepexoa Ha OOHCK 

: C,1ell)'1011lero MCB 
QUIT: 

CMC : YCTaHaBJII1BaeM CF WlA nepeJ18'IH HHcj>opMBlP'H 
: Bbl3l>lBBlOIlleA npol'pBMMe 

RET	 : 803BpBJ,IlaeMCA B IlbI3IoIBllIOl,jjyJo nporpBMM)' 

5EAR CH ~EXT~CB PROC 
MOV BX, ES ; riocblJlaeM B BX anpec MCB 
ADD BX, ES:[3] ; 1l061lBJtJ1l!M KGIIH'IecT1lO 3llpe3epBHpoB&HHoA :n1iM 

; 6nOKOM naMHTH 

INC BX : llo6aBJul""" 1 naparpacj>, 3aHHMaeMl>lll CBMlOoI 

;MPKOlol 
MOV ES, BX : nOCblJlaeM II/lpec MCB B ES 
CMP BYTE P11l ES:[O), 5Ah : npoeeps.... - nocne.<lllHA JIM no 6noK: 
jNZ NOT-LAST : ec1Dl HeT - BbiXOIl co c6pocoM ljIn.... CF. 
STC ; ecnH nocne.aH.HA, TO. YCT.....:am...1lM cj>narCF 
RET ; H BIIIXOJUfN 

NOT-LAST: ; 1Il>IX0Jl co e6poc""'CF 
CLC 

. RET 
5EARCHJ'EXT-MeB ENDP	 : KOIII!U nollOporpaMMbI 

:nOHCKB MCB 

; ~ellYP& npollepKH - BJlal\81IlOU MOIU n.....". 

. :-PSP? 
MOV P5,ES:[1) ; noCIIIJ1'UIM aJlPl!C BJllllI81Ibua B peolCTp ES 
CMP WORD P"ffi 05:[0), 20CDh ; ~~ rn ~~ lIeiITa 

; BJl8IlflJlbua KOIl I!'IT 20h 
jNZ NOTJ>SP : nepeXOIl, llCJ1H BJI81l81l"!l 6nOKa He PSP 
CLC ; 0'UfC1'1(.8 cj>nara CF 

CHECK.......PSP PROC
 

; B03lIpBT B Bbl3WBa""ll.)'lO nOllnpoll>aMMY •IU:.' 
; CJI)"ae, llCJ1H BJllllI81I1!U 6nooc.a - PSP 

NOT:YsP:
 
STC . ; YCTaHOIII<& ljInara CF
 
RET
 .; IlO3Ilp2T B IIJll3bIII8lO\W nollnpol'p&>OCY • 

: cn)"a8, ecmt Ma.nenI!U 6nOKB - He !'SP 

CHECKJ>SP ENDP	 ; KOHI!U nOllJ1POf"PllMMl 

CMP~AME PROC : ROllnpoll>&MMB npoeepKH HWeHll 

~ 'WnIP" onepaTOP" C1Iymn' IlnA npcmepKH: He ~ 1IH 3'T'OT 6J:"" ynpaaIMHUI 

HaWeA IlpOIl)&):lM8 

MOV AX.05 ; nOClllJ1a.... 05 • AX 
CMP AX. OWNJ'SP ; npoaeplleM: He Hswa JIM lJPOI'l'...... BJ'.aneneu 

: noro 6noa<a naMJl11f 

jNZ NOT_OWNJ>SP ; ecJIH IlJlllll81l"!l 6n0lU He Hawa nporpasesa, TO 
; nepexon Ha cPaBHeHHe HWeIl 

STC ; YCTaHBBJIHBlI.... ljInar CF 
RET ; BblXOIl H3 nOMporpaMMbI 

NOT _ OWN-PSP:	 ; (.pa8HllHHe HIoletl HaweA nporpBMMbI H BnB,llenbUa 

; 6noa<a nBMJIT11 

PUSH OS ; COxpBHeHHe 05 
PUSH ES ;cOXpaHeHK8ES 
MOV ES, O5:[2Ch] ; 3BJ1HC_eM B ES cen.e..,. DOSEnvironment 

; IlJlBJl8JlbllB 6noKa naNlmt (MCB) 
PUSH CS ; \fep83 CTeK 38I1HCllllBaeM COnepmtMDe 

pop Os ; peniCTpB CS B 05 
MOV CX, NAME-LENGTH : llOCIlIIIaew B C'IeT'IHK UHJUIa (peraerp CX) IlJlHHY 

; HMeHll HaWeA npol"'pBMloW . 

INC CX . ;Yaemt-- C'l8T'IHK Ha 1, 'ITo6bI ytlecTb 0, 
: ~ HMII IJPOfllJlMMIoI 

LEA 51. 5ELF~AME ; nOM8llP'- 8 51~ HWeHll HSWell lJPOI'l' 
MOV Dl,NAME-SHlFT ; lIOCW1aeM B DI CM8Ill- ar Ha'lana DOS 

; Environment 110 Ha'fllJla HWeHH n~_ 

CMP AX , AX ; YCTBHlIBJ1HIIlI_ ljInar ZF (He06xo/lHMO W1JI 

; pa6on.l npecjlIlJ<ca REPE) . 

REPE CMPSB : cpBBHHBB8M CT'J'O'GCH 
jl'o1Z NOT-SAM~AME ; ecnH OHM He p8IIHbI nepeXOJIHM Ha BblXOIl C 

; YCTaHOIlKoA CF 
CLC ; ecJIH _a COIll18Il8IOT. ct5paCblBB8M cj>nar 

: CF - a<n<an Bbl:JB8llUleA noAiJporpa.MMe 

JMP QUIT_ CMP~AME ; HJl" ~ BblXOA 

NOT-SAME~AME: 

STC ; yCTlltlOlIKlIH CF - IIC8 xopowo 

QUIT_ CMP~AME: 

BOCC'l:aHBBJlHBBeM Cel"MettTHbIe pentCTPl>I 
pop ES
 
POP OS
 
RET ; BblXOll H3 no,qnporpaMMbl 

CMP~AME ENDP ; llOHau nollOJ>OIl>BMIoIbI 
SELF-SEARCH ENDP 

3aq>)')K8eMb1e npaA8epbI YC1pOAcTB 

APaJblep - aro CneUJllUlbHbIM 06paJOM o4loplotJleHJll!ll ltpOl1laMNa. Q6cJIy>IamaJoI,1lall KaKOe 

nH60 YCTpoACT80 eaona/aueona, .BMS-DOS P~lOOTCR llBa OCHOBHblX TlUla npaaaepoa 

crannapnese H 3l1/llYJKaeMhle, CTaiulapnlbIe .apallBePb/ COneplKllTCR 8 4laAne IOSYS It aKTHBHaH

PYlOTCR CHCTeMOA 80 8peMR Ha\lanbHOA 3l1/lly;JKH. O'IeHb NOlIIHblM H Ba)KHblIo( CpenCTBOM DOSa 

RBJUleTCR B031of0lKHOCTb nOAJ(JIIO'IaTb llpaABepbl 06cn)')lOlBaJOlIIHe HecTaHJIaPTHbie ycrpoacrsa 

(Han p HMep CKaHHep) H 06paijjaTbCli K HHM HCnOnb3yR 06b1'1Hble cjlYHKUHH DOSa pa60Tbl c 
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<paAnaMH. ,IlnA nOlll<JOO'IcHHA 3THX npaaeepoe K CIICTCMC Hco6xOllHMO IICnOnb300aTb B <paIlne 

KOH<PHrYPauHH CIICTeMbi CONAG.SYS CTPO'lKY sana "OEVICE- nonHoe lIMA IIp!J.lloepa''. 

3aI1>Y>K3-CMble npallBepbl 6b11l3101" llBYX THnoo: 

1.	 CHMBOnbHblC llPaIlBePbl, ~Pbl 0 KOTOPbIX 06MCH AaHHhlMH C YCTPOlICTBOM npoaa
BOlUlTCA n06a1lTHo (nOCHMBOJlbHO). THnH'IHblM CIlMBOnbHblM llPalIBepoM ABnAeTCA 

npalloep KOHCOnH. 

2.	 6no'lHble ~b1 • B HHX 06MeH .aaHHblMH C YCTpoACTBOM rJpOH3BO.IDm:A 6noKaMH. 

THm!'IHbIM rtpllMCPOM 6nO'lHoro npaltBcpa ABnAeTCA npaaeep lDICKa. 

nporpaMMbl 3aI1>)')KaCMbIX npaABepoB n01llKHbl IIMeTb crporo onpeneneanyso CTPYKTYPY 

II COCTORTb H3 TPeX OCHOBHbIX '1aCTeR. Ilepaas H3 3THX '1aCTeA Ha3b1BaeTCA 3Af'OJIOBOK 

.uPARBEPA H HH«!>oP~YeT CHCTeMY 0 'llUle H B03MOllCHOCTRX 3arp)'lKaeMoro llPaABepa. CMellle

HHe(OFFSE1) 3lIroJIOBKa npaJIBepa OTHa'lana xona llPaABepa acerna nOJDKHO 6b1Th paaao HYnIO. . . . 
. CnenYJOlllaA 06R3aTenbHaA '1aCTb npaABcpI HI3b1BaeTCA 06b14HO nPOUE.QYPA 
~ . . 

ClFAlElIH HJIH ClFAlBlUI II CJIy>KHT lUUI ncpel\a'IH llPaI!oepy KOMaHnbI II naHHbIX. a TaJOKe 

l11IR nOJIY'leHKR OT npaAoepa KOna B03BpaTa II .aaHHbIX. 

Ilocnenasa 06R3aTeJlbHlUl '11CTb npaABepa HlI3b1B1ettA 06bl'1J10 nPOUE.QYPA rIPE

PblBAHHJI HJIH nPEPblBAHHE, KaK npeanaraerca B <pllpMeHHoA nOt<yMeHTauHH [6,7], HJIH. 

HHor.aa, KOMAHJlA. 3TO Co6cTBeHHO II ecrs Ta '1ICTb, KOTOpaJi nOJIY'lacT II o6pa6aTblBleT 

KOMaHnbI CHCTCMbI. nepeaaer AaHHble YCTpoACTBY II ynpaBJIAeT YCTpoACTBOM, nonysaer Jlll}IHhIC 

OT YCTPOACTBa II BbipalSa'lblllaeT KOllbI 800BpaTll. BOTnH'IHH OTJaronOBKa llPaABepa II rJpOllCJlYPbI 

CTPaTCrHH, npouenypa npepbllllUllUI He HMeeT crporo onpenenenaoa «!>oPMbI. OllHaKO TJlc6YeT 

cOOnlOlieHIIA onpeaeaemosx cornamcHHA 0 CBA3AlC. PlI36epeM nonp06Ho see TJlII 3neMC."Ta 

3aI1>)')KaeMoro npaltBcpa. 

3aru_llP.......
 

CTpYJlT>'i>a 3arOADaU ,lQ>&lI...,. 

CIol8l,\l ........
 nm nOolUl co,aepll<&HHll non"
 

o
 DO -1 (OFFFfFFffn) . 
ll8OAHOIl "PH 3IlIl')'3Ke nOll<:J'UJUIBTCII anpec cn"AYJOl,llef'O ,llpaABepa. 
cnoeo Ec:nH ,!ipaAaep ne><:JJellHHll B uenO'fKe.TO ....ecro CIoletli......" 

o<:raHeTClI OFFf1'1l. 
4 OW ATPH6yYbl /lPIlIIBeP& (nolljXl6Ho n011e 6YlleT paCCIolOTpeHO lDtIe) 
6 OW CMllQIetIJ1.. nc Ha'lana nPOUEJlYPbl Cll'ATEflofioI 
8 DW CNllIlIet<He llO Ha'l&na llPEPblBAHI1RBOC_DB 'OM ,llnJI CHMIIOJIbHQI'O /lP&A""Pa - _II. a Mil 6n04HorD ,llpaAaepa. 

nepawll 6aAT3TOI'O nOoIUI - KOJDf'l1lCTBO 06cnY""""'.......x :JTH>4 

6aAT ,llpaABepo.. yCTpOl!C11I. 
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Ilene aTpll6yroB .npaIlBepa CJ1YlKHT MA IIJlCIrllI<PHKaUHH 1llI1a npaIloepa (CHMBOnbHbIA HJIH 

6no4Hbdl), a TaJOKC MA HH<pOPMauHH 0 B03MOlKHOcrAic: npallBepa. CTJlYKTYPa nons aTJlll6yroB 

npansepa npaseneua OTneJIbHO MA CIIMoonbHblX II OTnCnbHO l11IR 6no'lHbIX npallBepoo. 

CTpynypa nMR aTpHllyroB CHMBOJIbHOro ApaABcpa 

BHT 3Ha'lCHHe CWIllcn 

0 1 YCTPOACTBO' ABJIAeTCA crannapmbIM ycrpoACTBOM 
BBOAa (KJlaBHaTypa). 

1 YCTpoACTBO ABnAeTCA CTaHLlaPTHblM YcrPOACTBOM 
BblBOAa (AHcnneA). 

2 YCTPQIICTBO RBnAeTCA YCTPORCTBOM THna NUL 
, (OTna.ao'lHblA npaRBep). . 

3 1 CHCTeMHblc '1acbI.· 
4-5 - PC3epB VtOJDKHO 6blTb xons), 
6 YCTPol!CTBO nonncplKltBaeT <PYHKUHH DOS .3.2 (TO CCTb, nonnCplKHBaIOTCA 

nOA4>YHKUHH OOh - 0Fh 4>YHKUHH DOSa 44h). . 
7-10 PC3CPB (llOJUl(eH 6blTb HOJlb). 

11 1 YCTpoACTBO noll1tMleT KOMaHAb/ OPEN/CLOSE. 
12 P~3epB ():lOJUl(eH 6b1Tb Honb). 
13 YCTPOACTBO nonnepsoieaer BblBOli OlJfPlIT UNTIL BUSY. 
14 .QpaABep nonAeplKHBaCT ynpaaneaae YCTpoRcTOOMC nOMOlllblO 

KOHTponbHoA CTpoKH ynpasncHIUI BBOnOM/BbIBOlioM (IbcTL). 
15 npll3HaJ( CIIMBOJlbHOro llPaRBepa. 

CTPYJCTYPa nanil upH6yroB llno'llloro. APaAaepa 

BHT 3Ha'lCHHC CMblcn 

o PC3Cp8 (AOJOKCH 6bITb aom), 
1 1 YcrpoAcnlo noMCPllOOlleT 32-x 6HTHbIII pa3MCp a.npeca CCKTOpa (Ha'IHHaA 

C DOSa 4.0). 
2-5 PC3CPB (nOJDKCH 6b1Tb aons). 

6 YCTpOllCTBO nonneplKHBaeT 4>YHKUJlH DOS 3.2. 
7-10 PC3CPB (nOJl)l(eH 6blTb HOJlb). . 

11 1 YCTpoRCTBO nOHHMaeT KONaHllbI OPEN/CLOOE. 
12 PC3epB (nOJUl(eH 6b1Tb HMb). ' 
13 YCTpoACTBO onpenenser THn HOCHTenR, nposepaa 6attr Il,QCHnt4>HKaTOpa

FAT. . - . 
14 ,IlpaABep nOlUleplKllBleT ynpaaneaae yCTpoRCTBOIoI C nOMOlllblO KOIffpoJlb

HoA'CTpoKH ynpaaneuaa BBono¥lBbIBOnolol (l0CTI.). . 
15 o 6nO'lHblA ApallBCP 
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Ilpouenypa crpareraa 

4epe3 np OueAYPY crparerna, B nap e peracrpoa ES:BX, 3arpy)KaeMOMY apaasepy 

nepenaercs anpec aanpoca npaaeepa (DRI VER REQUEST), B KOTOpOM COJlepllGlTCR KOMalUla, 

np ellHaJHa'leHHaR MR acnonneuaa npaneepox, H He06xoJlHMble MR 3TOll KOMaHJlbl JlaHHble. B 

TO lKe none 3aHOCHTCR KOJl aoanpara, Oblpa6aTblBaeMblll JlpallBepOM H JlaHHble nepenaaaexue 

npaaeepox CHCTeMe. E.aHHCTBeHHoe HaJHa'leHHe npouenype crpareraa '- COXpaHHTb anpec 

aanpoca npaaaepa (DRIVER REQUEST), 'lT06b1 anocnencrsaa C 3THM 3anpOCOM CMor pa60TaTb 

caM npaaaepo«. B CBli3H C 3THM.. KaK npaaano. npouenypa crpareraa COCTOHT H3 KOMiUUl 

coxpaaeaaa perHC7pOB ES H BX" J<OMaIlJ1bI 903BpaTa 0 CHCTeMY. Ilpouenypa crparenot JlOIDKHa 

6b1Tb o$opMJIeHa KaK npouenypa T"na FAR, TaK KaK OHa Bbl3b10aeTCR cHCTeMoll C nOMOlJ1b1O 

KOMaHJlbI CALL FAR. HHlKe rrpencraanea THnH'lllbdl np"Mep npouenypu crpareraa: 

SlllATI;;GY PROC FAR 
MOV CS:KEEP---.BX, OX ; COxpaHJlew pen1CTp OX 
MOV CS:KEEP~. ES ; COxplJUl"'" persscrp ES 
RET ; ~eMCA a CHCTeN)' 

KEEP---.BX OW 1 
KEEP_ES ow 1 
S11lATI;;GY ENDP 

nOCKOJIbKY H npouenypa crpareraa " npouenypa npePblBaHIUI Bbl3b1BR1OTCR KOMaHJloR 

CALL FAR. npH'leM CHCTeMa He npHHHMaeT HtfKal<HX Mep, no coxpanemuo H BOCCTaHOBneHHlO 

peracrpos npoueccopa, BOOHHKaeT He06xolIHMOCTb oco6oe BHHMaHHe yJ\eIUlTb KOppeKTHOMy 

HCn0J1b300aHKIO, coxpanemeo H BOCCTaHOBJIeHHIO scex peracrpos, TaK 0 npHMepe npouenypu 

crpareraa, npHBe.aeHHOM BbIllIe, MR It'leeK naMJITK JIlIHO yxaJaHbI cerxenrmse peracrpu, 

OTHOCKTenbHO KOTOPblX 3TH nepeMeHHble aJlpecYJQTCR. 31"0 cnenaao norouy, 'lTO B MOMeHT, 

xorna ynpaaneuae nonyxaer npouenypa crpareraa, 3Ha'leHHe acex OCTaJJbHblX CerMeHTHbIX 

peracrpoa He onpeneneao (ecna a./1PCCRUHR 6YJleT npoH3BO,aKTCR. aanpaxep, OTHOCHTenbHO 

peracrpa OS. peayns'rar pa60TbI npOueAYPbI 6YJleT Henpe.aCKaJyeMbIM). KpOMe TOro, B 3ToR 

npouenype MbI He ,nopTHM conepxooeoe KaKHX-JIll60 perHCTpOB. HHa'le HaM npaiunocs 6b1 

noaaocrsrrsca 0 coxpaaeaaa scex peracrpoa, KOTOpblMH Mbi nonsayevcs. 31"0 He06xo.QHM0 

6YJleTCJlenaTb 0 npouenype npepbIBaHHlI. 

Ilpouenypa IlpepblBaHIDI 

t lpouerryp a npepblBaJlHR J\uIllKHa ananasupoaars sanpoc Jlpatloepa. nonysars xepea Hem 

np CUlla3lta4 t>HltblC ell nauuue, BblIIonHRTb npenycuorpenuue 0 HeR KOMall.Qbl, aunaaars sepea 

.1"10 1I0II e nauuue MR CHCTCMbI H KOJI soaspara. B COR3H C 3THM aanpoc npaasepa HMeel 

)t{CCTKYIO CI PYKTYPY J\nll Ka>l<.!loR KUMall1lbl npaneepa, Ha4HHaeTCR Ka>KJ!b1R sanpoc npaaaepa (' 

rpHllaJluaTH6aRmBoro nOJ1R ~aroJIOBKa aanpoca npaaaepa (REQUEST HEADER). :no none 

OllHll aKOBO MR acex KOMaHJ\ npaaaepa. CTpYKTypa aaronoexa aartpoca npaasepa: 

CMClUeHHt· 

o 

2 

j 

5 

KOII KOMallJ\b1 

I Hn nona 

DB 
6aRT 
DB 

6aRT 
DB 

6allT 
OW 

cnOBO 
DB 

socesn, 
6allT 

KOMaHlla 

conepxaaae nons 

.!lIIH aa aanpoc a npattaepa 0 6allTax. 

HUMep ycrpoacrsa H3 '!Kcna ynpaana eserx npatloePOM, KOTOpoMY
 
anpe coaauaror aanpoc (TOIlbKO MR 6nO'lHblX npaaeepoa).
 
KOMaHlla npaanepa. Cnacox 003MO>K/IblX KOMaHJl npaseneu HHlKe .
 

Ilone cr aryca npaaaepa. 3anonHReTcR npaaeepo«. CTPYKTypa
 
3TOl'0 nOJIR raiose npaeeneua IIHlKe.
 
PC3epB.
 

KOMaH.abl IIpalloepa 

Oh 0 K OMaHlla HallaJJbHoll HltHI,jHaJJH3aUHH npaaaepa (INIT). ,[lonlKHa BbioonHRTbCH 
BceMH JlpallncpaMH. 

1h 1 K OMaHJl3 npoaepxa HOCHTeml (MEDIA CHECK). Tonsxo W1lI 6nO'IILblX npatloepoB. 
2h 2 KOMaHAa "nOCTpOHTL 6noK rtapaaerpos Blooa" (BUILD BPB). Tonsxo MH 

6nO'lHblX npallocpoo.
 
3h 3 Kojaanna "BBecTH CTpOKy yrrpaaneuaa BBOJlOM!OblBOJlOM" (IOCTI.. INPUT).
 
4h 4 BBOA C ycrpoacraa (INPUT).
 
5h 5
 Hcpa3pywalOlUHII 00011 6e3 O)l(KIlaHHR (NON-DESTRUCTI VE READ. NO WAIT). 

Tonsxo MR CHMBon bHblX npaaaepos.
 
6h 6 BBOIl craryca (INPUT STATUS). Tonsxo MR CHMBon bll biX npaasepoe.
 
7h 7
 O'IH CTHTb BBOIl ( IN P.UT FLUSH). TOJlbKO Mil CHMBOJlbHblX npaaeepoa
 
Sh 8 BhlBOH ua YCl poacrso (OUTPUT).
 
9h 9 BhlBOJ\ C uposepxoa (OUTPUT WITH 'vERIFY>.
 

OAh 10 BblBOII c raryca (OUTPUT STATUS). TOJlbKO MR CHMBOJlbHblX npaaeepos. 
OBh 11 O'fI1CTHTb RblBOJl (OUTPUT FI.USH) . TOllbKOMil CHMBon bHblX IlpatlBepOB. 
OCh 12 K OMallJla "BbiBeCTH CTpOKy yupaaneuaa OBOAOM!BblOOJlOM" (IOCTL OUTPUT). 
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ODh 13 Bunomorr» KOMaHJ:\Y " OTKPblTb YCTpoRcTBo" (OPEN DEVlCE).
 
OEh 14 Bsmomerre KOMaHJlY "aaxpure YCTpoRCTOO" (CLOSE DEVICE).
 
OFh 15 KOMaHna "CMCHHTb aocarem," (REMOVABLE MEDIA).
 
lOh 16 Buson "noxa 3aHlIT" (OUTPlJf UNTIL BUSY).
 
13h 19 YCTpoRcTOO nonnepsoreaer KOMaHJlY GENERIC IOCTL REQUEST <nOil4lYHKU!1R
 

OCh <!JYHf<UIIH DOSa 44h ).
 
17h 23 nOJlytlHTb JlO~'1CCKOC YCTpollcTBO (GET LOGICAL DEVlCE).
 
18h 24 YCTaHOOHTb JlO~'1C':KOC yCTpORCTOO (SET LOGICAL DEVlCE).
 

none crnyca 

6HTbI CMblCJI nOJlA 

0-7 Kon oWM6KH. Ilene pa60TaeT TOJlbKO rorna, xorna 6HT 15 YCTaHOBJICH 0 C.llIIJlHUY. 
8 6HT YCTaHaOnHOaeTCA 0 CJIHHHllY. KOrJIa npaseep KOH'IHJI pa60TY. 
9 6HT yCTaHaBnHOaeTClI 8 cnHHHllY. KOrJIa JIpaA8CP JaHAT. 

10-14 Peaeps (JIOJlll(eH 6b1Tb HOJlb).
 

'. 15 YCTaHaOmmaCTCli 0 enHHHllY. eCJlH npH pa60Tc npaAocpa npOHJOWna OWH6Ka.
 

KOAhl OWll6oK .npaAaepa 

KOJI 8HJ1 OWH6KH 

o Ilorturxa JanHCH aa JaJUHl,UCHHblIl OT JanHCH HOCHTeJ1b.
 
I' HCH3BeCTHoe YCTpoIlCTBO.
 
2 YCTpollcToo HC roTOOO.
 
3 HeHJOCCTHaA KOMaHJla.
 
4 OWH6Ka 0 KOHTpoJlbHoll CyMMC.
 
5 nJlOXaA CTPYKTYPa aanpoca JIpaAocpa (DRIVER RF.QUEST).
 

'6	 OWH6Ka nOHCKa.
 
7 HCHJOCCTHblll HOCHTeJlb.
 
8 CCKTOP He HaRnCH.
 
9 B rtpxirrepe HCT 6yMa~ .
 

CTPYKTypa aanpoca JIPaIloepa JaBHCHT OT roro, KaK3A KOMaHi1a nepenasa npansepy. 

03HaKOMJnbCli co CTPYKTYJlOIl aanpoca .I1AA pa3HbIX KOMaH.Q MOll<HO 0 <!JHpMeHHblX PyKOBOJICTB3X 

[6,7]. EJIHHcTBeHHoll KOMaHJloR, KOTOPYJO nonlKCH OblnOJJHllTb Jl1060R JIPaIloep, RonReTCA 

KOMaHlIa Ha'laJlbHOR HHKUH3J1KJaUHII npallBepa (IN IT ). B llpHMepe 11 npl1lleJlCH TeKCT npocreR

mero npaasepa, He OblnOJlHlIlOlIIero HHKaKHXneRCTOKR. KpoMe Ha'l3J1bHOR HHHU!1aJ1HJaUl\K, !lJlR 

JaJlYCKa aroro JIPallBepa HYll<H0 ero npeoopaaoaars K THJJY BIN, HCnOJlb.1YR Jl/IR aroro rrpo rp ase 
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My EXE2U1N. Ecn a HMR APaIlBepa PHANTOM II OH nOMCljieH Ha llHCKe C, TO COOTBeTCTlIYIOJUaR 

crpo-uca n <!JaIlJW KOH<!JIII"YP3UHH CHCTeMb! CONFlG.SYS nOJDKHa. OblfJlJUleTb cncnylOlIJI1M 06paJOM: 

DEVICE-C.:\PHANTOM.81N 

KpoMC TOf'O. HCnOJlb3YR nporpasery, npHaenCHHYJO 0 npHMCpe 12, B03MOll<HO. C 1I0MOIijhlO 

JIIo60m OTJl3il'lHKa. npocnenars, KaK aunonuaerca Jl/IR 3TOro lIpallocpa KOMaHJla INIT. 

nJHlMep II . npocreAIIII,A llPd"'P 

COOESEG SEGMENT 
PHAN10M PROC fAR 

ASSUME CS;COOL-SEG 

3arUnOBOf( npaAsepa 
DO -\ ; nPH HHHUI1anK:1aUHH Aj>aAaepa 

; nOllCTaBJfReTCR nH60 lIJlPeC 
; CJleJ\YlOlllero ,lIpaAatlpa, nH69 
; npll.1Hal<nocneaaero llpaAaepa 

ATIRIHlffE OW llOOOh ; none aTp+<6yT08 
OW s-rnATEGY ; CNellleHHe IlO n~e.l\Y1lbI CTp.aTentH 
OW 
DR 

INTERRUPT 
'PHA!'ITOM ' 

; CN"IIIeHHe IlO n~e.l\Y1lbI npepblBaHHR 
; HNR llpaRaepa 

IIP"UetIYP" CTpaTerl<l1 (""" He 06l13aTeJ1hHO cneayer cpaay aa 3lIr01I<W<OM 1\P3ABepa. 'l3<:TO MeJIlllY 

' 8ro n OOl<ON H n~ellYpOR CTpaTentH pacnonaraior 06naCfb lllIHHblX) 
STRATEGY	 PROC fAR ; 06R3aTeJJbHO nma fAR 

MOY CS:KEEP_.DX. BX ; coxpaaaese lIJlPeC aanpoca, KOTopWI nepenaerca 
MOY CS;KEEP....ES. ES ; '1epe:J napy pentCTpOll ES:BX 
RETF ; B03BpalllaeM ynpaBJIeHHe CHCTelole 

REQUE>f LAREL DVVORD 
KEEP _JlX DW ? 
KEEP ES OVV ? 
STRATEGY ENDP 

rtpouenypa npepblB8HHH (Ne~ n~e.l\YpoR npept>lBaHHAH npou"JlYPOll CTpaTen'H T;u""e MOllOlO 
pacnonaraTh llaHHble) . 

INTERRUPT PROC fAR ; 06R38TeJlbHO Tltna FAR 
co xpaa aese ace HCOOJlb3ye..... e 8 noA npoUl!JlYPe pen1CTJ>b1 

PUSH OS 
PUSH BX 
PUSH SI 

lOS SI. REQUEST	 ; 3arpy",aeN 8 napy peracrpos OS:S! yl<a:>aT""" H8 
; :sanpoe Aj>aAeepa 

XOR BX.BX ; O'litlll3eM penlCTp OX 
MOY at, OS:[SI'2j ; B pentCTp OL 38H0CHN I<ow8Hl\Y 
SHL BX,I ; yll8aHU.... cOllep","",oe OX (no HeOOxollHNO 

; Mil HCnOJlb300aHHA Ta6nHUbl nepexonoe) 
JMP CS;[TAHlE+OXj ; nepexollHN no anpecy H3 T86nHUbl nepexoll,,", 
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n6nHUa Bl>I6opa 4>YHKUHIl 
TABLE	 OW INIT 

OW CHEeILMEDIA 
OW BUlLD-.BPB 
OW 1000000NPlJf. 
OW INPlJf 
OW READ---.NO_W AlT 
OW INPlJf---.STATIJS 
OW INPlJf---.fl..USH 
OW OlJT1>lJf 
OW VERIFY_0lTIl'lJf 
OW OlJT1>lJf---.STATIJS 
OW OlJT1>lJf---.fl..USH 
OW IOCll.--OtJT1'lTr 
OW DEVICE-OPEN 
OW DEVICE-CLOSE 
OW REMOVIL.MEDIA 
OW O_U-.B 
OW	 8 DUP(EXI1') 

~
 
BIoIJ1OJIHAeN 4>YHKUJOO IIHItUJC&1IH3&I ~
 

(NIT: 
B naK...... 3III1pOCa jlpalIBepa•• none co CMeIII- 0Eh ~.~ TlH<H, NJ IlOTOpOII KOIl 

AP'llblepa OCTaeTClI pe:IMAetmIIoIN (OFFSET) 
MOV WORD PTR DS:[SI+OEh]. OFFSET END_OF-DRiVER 

• naKeTe 3lII1pOC&~,. none co CMelII_ IOh ~eI,II&8TCII cencBHl' pe:3Hllmrntoro KOlla 

/lP&ABepa 
MOV	 DS:[SI+IOh]. CS 
IMP	 QUIT : nepeXOIl Ha BWCOIl H3 ,qpa1lBepa 

Mil scex OCTllJ1blfIIlX cjJytocuKlllllllpll6a".,...eTCII kOll 1lOCIIlpaT1l "HeH3IleCTHU KOMlIHllll" 

CHECIL.MEDIA: 
BUlLDJPB: 
IOC11.-.JNPlJf: 
INPlJf: 
READj.,o_WAIT: 
INPlJf---.STATIJS: 
INPlJf---.fl..USH: 
0lJfPlJf: 
VERIFY_OlTIt'lJf: 
OUTPlJf---.STATIJS: 
OUTPlJf---.fl..USH: 
IOC'Tl.-OlTIt'UT: 
DEVICE_OPEN: 
DEVICE_CLOSE: 
REMOVE-MEDIA:
 
O_UJ:
 
EXIT:
 

YCTaHaBJIlfIIlI_ 6HT 15 - OIW16Ka. kOll OWH6Iot 3 - HeH:IIl8CI1IU
 

kOMlUUlII
 

OR WORD PTR DS:[S1+3].800311
 

QUIT: ; BbiXOIl H3 llPallsepa 
YCTllHaBJIHeaeM 6llT 8 - IlpaAeep OKOH'IHJI pa60TY 

OR	 WORD PTR DS:[SI+3l. 0100h 
BOCCT3.H3.BJlHsaeM HcnOJ1b3OBaHHble peraerps 

pop SI 
pop BX 
pop OS 
RETF ; B03Bpal,LlaeM ynpaB1leHHe .DOS 

END_OF-DRIVER: ; anpec no xoroporo KOIl npaJI
; Bepa oerae'rca pe3H.Qetrr'HblM 

; npH HHHUHaJlH38UHH 

INTERRUPT ENDP 
PHANTOM ENDP 
COOEJEG ENDS 

END 

Oco6oR np06neMoll HlinlieTCli npo6neMa OTnlUlKH npaaaepa, :no CB1I3aHO C TeM. 'ITO 

npaasep He lIBJUleTCli nporpasoroa, KOTOPYJO ,",OlKHO 6h1J1o 6h1 aanycrim, BHYTPH OTmlJ1'lHJ<a. 

ElIHHCTBeHHbIM cnocoeoa, npoBepllIOlj1HM pa60TOcnoco6HocTb npaaaepa lIBJllIeTCli BKJIIO'IeHHe 

ero B $altn CONFIG.SYS, nocne xero npaxonnrca OlKHllaTb pe3YJlbTaTOB pa6OThI. TaK, eCJIH 

aenpaaanseo BhlnOJlHSleTCSI KOMaHl\a HHHUHaJJH3l1UHH (INIT), e.lDlHCTBeHHblN npH3HaKOM eroro 

MOlKeT OKaJaTbCSI "JaBHCaHH.e" cHCTeMbI, 'ITO B lIaHHblX YCJlOBHSlX aneser aa co60R He06

XOllHMOCTb nepeaarpyxarsca C npyroro HOCHTeJUI (C lIPyrHM $altnOM CONFIG.SYS). B CBSl3H C 

:noR npo6J1eMoll 06b1'1HO nasor peKoMeHllauHH raxoro THna, KaJ< narracare cnaxana nporpaseay 

THna COM, OTJla.IDlTb ee. a aarea nepeaenars B lIpallBep. TaKoR nonxon n03BOJUIeT OTna.lDlTb 

TY xacn, nporpasoes, KOTOPaSI orsexaer sa CBSI3b C ycrpoRCTBOM HJIH ynpaaneaae YCTpoIlCTBOM, 

OllHaKO. He n03BOJIlieT OTJla.IDlTb TY '1aCTb lIpa1lBepa, J<OTOPaSl OTBe'laJIa 6b1 aa CBlI3b C 

onepauacaaoa CHCTeMoR. B cnellYlOlIleM npHMepe (npHMep 12) npxaeneua nporpasoaa, n0311O

nlllOQ.\aS1 C nOMO\llb1O o6b1'lHblX OTJlalI'!HKOB, OTna>KHBaTb npouecc HHHIJHanH3auHH lIpallBepoB. 

Caaxana B 6y$ep 3arp)')KaeTCSI TeKCT lIpallBepa, 3areM cPoPMHpyeTcSI aanpoc na BblnOJlHeHHe 

KOMaHlibI INIT, 3aTeM nepenaerca ynpaaneaze npouenypaM crparenos H npephlBa.HIUI. npH 

pafiore B OTJl3JI.'1HKe HYlKHO cPaJ¥ lKe 3anYCTHT~ 'nporpaMMY C TO'lKOR OCTaHOBa CS:l000h, tI 

Ha'lHHaSI C noll TO'lKH rpaccapoaare HCnOJIHeHtle npouenyp erpareraa (nepBbIIl Bbl30B nma 

CALL FAR B nporpaseae) H npepsrsanaa (BTOpoR Bbl30B THna CALL FAR B nporpasese), 
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ECTeCTB eIlHO. nOCKOJlbKY JTa KHHra RBJllleTCR n OC06HeM, 3TOT nplIMep ynpOlu e H aa OM 

HaCTOJlbKO. lIaCKOJlbKO , TO 6b1JlO ' BOJMOlKHblM. 

n p.... ep 12. 11"".."....... o6J1e.....lOlllu OTJlaAICY IIp&llBepa
 

DRJVEUEG SEGMENT 
DRV-BUFFER OW 8000h 0UP(7 ) ; 6y c\>ep U.Ol' OT n alO(H~aeM oro 

; lIPaABepa (p"Mep 64K) 

DRJVER.-SEG ENDS 

STACK....5EG SEGME."'IT STACK 
TOP-STACK OW 800h DUP(?) ; C'T" K (p""Mep CTeI<a 4eTb1pe KWl06aI1Ta ) 

STACJC.SEG ENDS 

DATA-SEG	 SEGMENT ; ce r-aesrr llalll !bl X .........................................................
 
REQUEST LABEL B'rTE 

LEN-RF.Q DB 17h 
UNIT_NUM DB o 
CMD_COOE DB o 
STATUS OW ? 

RESERV DB 80UP(O) 
NUM-OF_UN DB ? 

END-ADDR DO 7
 
STRING-ADDR DO 7
 

DRJVE_ NUMBER DB 1. 

..................-..-

DRJVEfLNAME DB 40h OUP(O) 

CONFIG_STRJNG DB 40h DUP(O) 

HANDLE OW 

...-... 
coo6l.11BHHR lIbIJlaB3.eMble nporp....... oIl 

MESSAGL1 DB OOh, OAh. 7 

; naxer oanpoca xOMaHI\hI HHHW1an"3"UH" (INIT ) 
; DJ1HH8 naxera oanpoca ,l.lJIR KOManl1b1 l'NlT
 
; 1l0Mepycrpoacraa (Mil M0411b1X llpaJtBepce)
 
; XOIl KOMaltnbl INlT
 
; erarye IlpallBepa (oanonaaercs IlpallaepoM)
 
; peoepas oe non e 
; 'UlCllO ycrpoACTB 06c.ny"",eaeMbiX Ilp al1BepoM 
; 3anOllHlleTCII IlpailBepoM (TOllbXO Mil M 04HblX 
; y crpoacra ) 
; anpec KOHUa pe:»t.neHTlioro xona 
; a.o.pec 06naCT11 n"""'n!. "lie conepsorrcn crpoxa 
; H3 CONFlG.SYS MR noro llpailBepa. Bno4HbIA 
; llP"Aoep llanlO(eH B038pal.llaTbB nOM nane llIlPOC 
; Moxa BPB eroro ycrpoi1CTl1a 
; HOMeI' y c-rpoa c-raa 06c.nylKHaaeMorv ",n ' M 
; lIPaAoepoM (O-A. 1~B H T.ll .) . 
; 6yc\>ep Wlll HMeIl" Jlpal1~epa (C4I1Tb1BaBTCR "3 
; KOMlU\llHoA erpoxa, 4epe:>COOTBeTC'T8Y"'I.II.... 

; none Moxa PSI') 
; C"Jl'OKa, lIllPBC XOTopoA yx&3bIBlleTCR B nepeM8H
; Holl STRING_WOR. T""",e C'UfTbl8ll.".CR 113 

; XOMattllHoll CTpOKH Hamell npo'l"'MMbI 
; HANDLE rt>aAn~ COlleplO(al.llero lIPa!lBep 

. 

, DB 
DB 

9. 'nYCTAH KOMAHJlHAH CTI'O KA!' 
ODh, OAh, 'S' ' 

rviESSAGL2 DB 
DB 
DB 

OOh,OAh,7 
9, 'HEBEPHOE HMJl J.\PAnBEPAJ· 
OOh. OAt.. 'S' 
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MESSAGE.....3	 DB 00h. OAh, 7
 
DB 9. 'OWI'JlKA 'HEHHR!' ,
 
DB . OOh. OAh, ·S·
 .......................................................
 

anecu ¢opMHpy""-CR &lIJ'BC npouenypbl CTpaTermt
 
STRATEGY_CALL ·LABEL DWORD
 
STRATEGY DW 7
 
STRATEGY-SEG OW 7
 

31lBCb <\>opM><pyBTCR aapec npoUeAYPbInpepblB&ttHR
 
IN"ffiRRUPT_ CALL LABEL DWORD
 
INTERRUPT DW 7
 
INTERRUPT-SEG OW 7
 
DATA-SEG ENOS
 

CODEJEG SEGMEN T
 
HHcI>oPMaUU" TP8HC1llJTOPY. 0 Ha:JH.4eHHlice....e.rr..bIX pentC'f1'Oll
 

ASSUME CS:COOE-SEG,DS:OHlVEILSOO,ES:DATA-SEG,ss:STACILSEG
 
BEGIN:
 

npoeepaess H&nH4HeHI1c1>oPMaUUH B KOMlllllHoIl C"Jl'OKe 
XOR CX. CX ; 04Hl.llaeMpentCTp CX 
MOV CL. OS:[80h) ; 3aHOCHM D perucrp CL WUfHY KOMallllHoIl CTpOI<' 

j CXZ WRJ1t-MSCl ; ec.mt llOM8H,[lHaR CTpOI<Jl OTCyrcT1IyeT. TO nepexn 
; aa .....BOll coOOl.lletflUI 1 

jMP READ-DRV--.NAME ; nepeXOll HI -rreHHe HMetUl aarp)""&"",oro 

; llj>aRaepa 
, WRJTE -MSC1 : 

WlR B,blBOlla coOOl.lleHHR HHHUH&nH3HpyeM perwcrp OS 
MOV AX, DATA-SEG 
MOV os, AX 
LEA DX,~~AGE_1 ; 3aHOCHW aapec coo6t,ijeHHR B pemerp OX 
MOV AH.9 "; 3&HOCHM HOMep<IJyHKuHH B 

; penlCTp AX 
INT 21h ; BbI30IS llHcnl!'Nep& DOSa 
JMP QUIT ; ItA DW<0ll >D nJXll1lllNWhl 

READ-DRV--.NAME:
 
anecs MOl C4Kl ....BaeM HMR llpallBepa H crpoxy CONFlG.sVS llJIy, Hero
 

DEC CX • ; nponYCKaBN npo6en. HaXOl\llijjHllCA nepen
 
; _aHeM llj>aAllepa
 

LEA	 01, DRIVEIL.NAME ; 3&HOCIDC &AI"'" C'TJ>OKH lIJlJl HMetfHllJ>&llaepa B 

MOV	 SI.82h 

CLD 

MOV AX.OATAJEG 
MOV ES. AX 

H8"1aJ10 UHKna "ITeHHH 

READ --.NAME: 
LOOSB 

; pentCTp DI 
; D penicrp SI 3aHoao.t anpec Ha4ana HMetiH 
; jlpaIlBepa (lIJlJl ynpCll,\leHHR TeIlCTa nporp_ 
: npe.anono......, lfTO nepea ItMBHew HOT JDO.I1HHX 

; npo6enoo) 
"; YCTllHaitJIHllaeM HanpaanBHHe pa6anl ~'" 
; KOMaHll 
; IU\HUHlUIH:lHpy- perMCTp 

;ES 

; C'UnblBa.... 6allT "" CTpOCOI no anpecy OS:S! II fU, . 



CMP 
JZ 
STOSB 
lOOP 
MOY 

READ~AME 

BYI'E PTR ES:[Dll. 0 

AL,2Oh 
QUlTJ.OOP 

JMP LOAD---.DRY 

QUIT---.LOOP: 

; nposepReM. He npo6en J1H 7J'O 

; eenH npo6en - BblXo,Q H3 UHKJUl 
; 3&11M,CWBaeM CltMBOn B CTpOKy HMeHH npaAoepa 
; nepexQ,Q It Ha4any gHlUla 
; C03A&eM CTJ>OICY TIlDa ASCIIZ 
; (OIWI'IH8I&IOIII)1OCJI 0) 
; ecnM arcyTCTBYeT CTpOKa AM 
; ~~, TO cpmy nepexQlP4 HlI 3alpY:lKY 

; ,apaABepa 

Tefloepit UHKJI C'Dn1IIII&IIMJI c:-rpQtnt WlJI CONF1G-STRJNG 

LEA 01. CONF1G......sT'RlNG 

RFP MaVSB 
LOAD-DRY: 

MOY AH,3Dh 
MaY AL.O 
MOY DX.OATA.....,SEG 
MOY DS.DX 
LEA OX, DRlVERJoIAME 
INT 21h 

JNC READ....DIUVER 

; 8 pentCTp 01 Mpec crpot<H CONFlG-STRING 

; C'tHTIIIBaeM npaAaep 
; llIII3III8lIeN cIJyHJq.poo DOSa 3Dh - 0TICpWI'b lPaAn 
; 4taAn antpIIrI1J TOJIIIICO AIUI lIT..... . 
: napa penteTP08 DS:OXlIOJI*H& 

; co,qep*an. ASCIIZ CTpOK)' - IOUI 4taAna 
; upeci HNeHH ....Ana 38HOCHM 8 OX 
; aena" JIOIDlIn<Y emcpIlII1I 4JaAn, co,Qep*aqptA 

; or............... apaAaep 
; ecnH yJlMllJQ 0TKIJWI'I0 ........ TO nepeJCOAHM Ha 

; era 'ITeIIHe 

ee:JIII He Y,llAJlOCl> 0TKpWJb et-An. TO coo&.utllBl8 06 OIIIItfiKe H .....OA It:I nporpaIlOOII 
LEA OX. MESSAGE-.2 ; 00MeQIHIlI ~ coo&aettiuI 8 pentCTp OX 
MaY 
INT~ 

. AH,09 
21h 

jMP QUIT 
REAO-DRIVER: 

MaY 
MOY 

HANDLE, AX 
BX, AX 

~ 

MaY AH, 3Fb 
3aH8C8M • napy pentCTp08 DS:DX~ 

: lI8UTU +)'HKU,HJI - IIIlIBO,Q crpoKH Ha3IqJ8H 

; 8IlIIIO.IDIM coo6lIIeHHe 06 OIIIH6Ke Ha 3Iq)aH 

: Ha 8MX~ 

; coxpaHJIeM HANDLE4JaAna • JNeAKe naMRTH 
; nOClllJlaeM HANDLEcPAJla8 perHCTp BX 
: (Tpe6yeTCJI Mil Ilbll10JlHeIDUII 4»)'HICUHH'lI"eHHIl) 

; 3UIOCIIM lfOMep 4JYHKUHH 8 pentCTP AH 
6y4Jepa. KYAB .... C'UfTblllaeM 4WtII 

MaY DX, DRlVEJL.SEG . 

MaY DS.OX 
LEA DX. DRY---.BUFfER 

• perMCIl) CX l1OMer,glI_ KOJ1H'IeC'I"BO ~eMIIIX 6aAT. nptl'leM. ecnH OK...,.CJI, \lJ'O pa3Mep 

4Iaftna MeHIJUIe 'leN ex, 1'0 • pentcrp8 AX ecer,u flIOlDf() nOCM~ HCnIHHoe lroJ1H'fecT1JO 

1IpO'IMT8HHWX' 6aAT 
MaY ex, 0F1'FFb r 
!NT 21h ; ,qen...... norn.mey npoqwran cIJaRn 

FORM.JlEQlJf;ST ; ecnH ,Qp8Aeep npo<fHTut 6e3 owtt6oK.JNC 
; nepeXOWtM Ha 4q:lMHpoaatIHe 38J1POCa 

•	 CJI)"IM 0IIIH&cH orrt!I&UI IIIIIIlO.IutM coo6Iaemce H nepex04HM Ha KOHeu npoI1J8MMbI 
MOY . OX, OATA.....SEG ; DOMeIIPeN anpec coo&,geHHJI 
MaY . OS,ox :• nap)'~ 
LEA ox, MESSAGEJ ; DS:OX 
MaY AH, 09 ; ~. cIIYJtKUHJI - 8IlI8Oll 
INT '21h ; ~ Ha 3Iq)8H 

IMP QUIT 
; ~e aanpoca ,llpllA1lepa 
FORM-REQUEST: 

MOV ax, HANDLE 
MOV AH.3Eh 
INT 21h 

: ...................J

; 3aJq>b188eM 4taAn, co.Qep*lU,WtA 

; OTnamtBaeMbfA .QPaAaep 
: (ott 4laAn HaM t'5o.m.we He HYlkeH) 

3&HOCHM B none STR1NG.-ADDR anpec crpoKH H3 "CONFlG.SYS" 
(8 HameR nporpaMMe - B.IJ.Pf!C CTpOKH CONFlG---STRJNG) 

MOY WORD PTR STRIN(L..ADOR, OFFSET CONFIG-.STRING 
MOV WORD PTR STRlNG-MlDR[2l, ES 

AJUI 8bI3OBa npouellYP CTpBTentH H npepwBaHHJI 4xJpMHpyeM a.npeca 3THX npoue.nyp 
MOV STRATEGY~, OS ; ceNetrr KO,Q8. 3aJl))'lkIleMOrO 

MOV I!'offfiRRUPT-.-.SEC, OS :.npaAaepa ceij4ac paseK OS 
MOY AX, DS:6 ; 6epeM H3 3aronOBKa .QpaABepa 
MOV STRA1CGY,AX . :8JU>8C& nlXl'le.Q:YP CJl)8T81'MH" 

MOV AX. OS:8 . ; npepblBaHH:JI H 38HOCHM HX • 

MOV INTERRUPT, AX : CMeQletfHe .QJUI 8bI3OB& npoue.nyp 

nOMel,\JaeM8 penlCTp ax a.npec 38Dpoca .QP~aepa 

LEA B~. REQUEST 
JMP START-DRIVER 

AIIR y.Qo6cTBa pa60Tbl c OTn~'lHKOM ycraHlUlJJHBaeM, &JlPeC lOOOh 
ORG lOOOh 

START~RlVER: 

tALL STRATEGY_CALL : 8bl3BaJ1H nl>O'lero'py CJl)8TentH 

CALL INTERRUPT_CALL ; I!lItl3Ba1IH npol.le.QYPY npepblBaHHJI 

BbfXOA "3 nporpaMMbl 
QUIT: 

MOV AH.4Ch 
MOY AL.O 
INT 21h 

CODE-SEG ENDS 
END BEGIN 

; cPytlKUHJI lX>Sa 4Ch - BbfXOJJ; to nporp8MMltl 
; I(OJJ; B038paTa - 0 
; BblDOJ1HJJeM 4tYKKUHIO 

,[{JUI HcnoJlb3OBaHIDI noR nporpaMMbl, ee HalIO 33lIYCTHTb no,ll ynpaanemteM KaKOro-JIH60 

OTJIaA"lHl<a, CJlellYJOlJLKM 06PaJOM: 

HMS OTJlan"lm<a HMR...nOOrpaMMbl HWI....npaBBeoa naPaMeIPbI ApaRBepa: 

TaKHanpHMep, ecna HCOOJlb3OBaTh 3Ty npofpaMMY A1UI OTJUUlKH APaHoepa. npKBe.QeHHOl'O 

B npHMepe 11, HYJKHO HaIlMcaTb cne.z:tYlOJUYlO crpo~ (6y.neM C"lHTaTb, lJTO .npahBep Ha3hIBae'I'CJI 

PHANTOM. BIN. nporpaxaa uaauaaerca LOADER.EXE, a'B'I(3.'fecrse OTJlaAtUU<a HcnOJlbJYeTCR 

OTJla.Q"lKK AFDJRO.EXE~: 

AFDJRO LOADER.EXE PHANTOM.BIN 

8J 
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BHyTpH OTnanQHKa npOrpaMMy H3,IlO aanycrsrn, no anpeca 1000h (MR AFDJRO 

HCnOJlbJyeTcR KOMaHlla K 0,1(00). ABe KOMaHllbl ~ALL FAR Bbl3b1BatOT COOTBeTCTBeHHO 

nporpaMMbl STRATEGY H INll:.RRUPT. 3Ta nporpasesa, e,llKHCTBeHHaR B KHHI"e nporpasesa nma . 

EXE. 

3aKmo"leHHe 

K CO>KaneHHJO, aBTOp 6bU1 orpaHHt{eH 06~MOM KHHrH H, n03TOMY, He C)'Men H3J10)I(HTb 

ace aonpocu, npenCT3BJUlIOlUHe HHTepec NlR 'feJlOBeKa. >KenillOJUero HCnOnb30BaTb KOMnblOTep 

He TOJIbKO KaJ( HJPYJllKY. no H KaK cepbe3Hbdt HHCTP)'MeHT. O,QHaKO, aBTOP HCUleeTCH, 'ft'O KHHra 

..lSy,neT npenCTaBJUITb HHtepee H B TaKOM BlUle. npHMepbITaJOKe nonOOpaHbI. no BOOMO)l(}{OCTH. 

TaK, \{T06bf OT HHX 6b1J1a J<aKa1I TO npaKrH\{eCKaJI nOJ1h3a. XOTR, 6eaycnoBHo, OHM 6bU1H 

MaKCHManbHO ynpOljleHbI. 

CnHcoK HcnoJlb3OBaHHoA JIHTep8TYPbI:. 

1.	 Richard Wilton. Programmer's guide to PC &: PS/2 video systems. 

Maximum Video. Performance from the EGA, VGA, HOC and MCGA. 

Microsoft Press, 1987, 

Washington. 

2.	 Peter Abel. IBM PC Assembler Language and 

Programming. Prentice-Hall lntemational. Inc. 

1987. London. 

3.	 P. A*opneltH. Cnpasoq}{JU( nporpaseercra nepcoaansaux KOMnblOTepoB nma IBM PC. 

XTH AT. 

"C!>KHaHCbI H cTaTHCTHKa". 1991, Mocxea. 

4.	 n. HOPToH. nepcoHanbHbdtKOMnblOTep 4lMPMhI IBM H 

onep3.UHOHHaB CHcTeMa MS DOS. "Paaao H CDH3h". 

1991, Mocxaa, 

5.	 JI• .nao. Ilporpasesaposaase MHKponpoueccopa 8088. 

"MHP", 1988, Mocxsa. 

6.	 Microsoft. MS-DOS. Programmer's Reference. Version ~.x. 

Microsoft Press, 1988. Washington. 

7.	 MS-DOS Programmer's Reference. Including Version 5. 

Microsoft Press, 1991, Washington. 

8.	 Enchanced Graphics Adapter. Technical Manual. Gemini 

Technology Inc.• 1988. 

9.	 lQ-\b'eH JIIO, r. 1H6cOH. MHKponpoueccopbl ceMeltcTBa 8086/8088. 

Apxarexrypa, nporpaauapoaaaae H npoexrapoaauae MHKpOKOMnblOTepHblX 

CMCTeM. 

"PauMO H CBSl3b", 1987, Mocxsa, 
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npHJJO)l(eHHe. CnHCOIC KOMaH,Q AcceM6nepa, JlCnOnb30BaHHblX B KHJlre 

ADC	 
OPI,OP2 - KOMaH,lla cnOlKKTb C ~eTOM nepenoca. K COAeplkHMOMY OPI ,Q06aaJUleTCII CO,QeplKH~oe 
OP2 lot <lWu" nepeHOCa CF. Pe:JYJlbT8T 3llmfCblBlleTCJI B OPt. KOMaHJ:I3, .aelk'raYeT Ha BCe ~ecKHe
 
4mam (CF, ZF. PF, AF, SF, OF).
 

B l<a'lecTBe Onep8HllOB MOlYI' 61llTb HcnOJlb3OBaHbl:
 
1. ,QBa peruerpa. 
2. PerHCTp H lNeRKa na"urOf. 

3. Pernerp H HenO<:peACTBeHHblA onepaH,Q. 

4. R'IeAKa nllMJlTM H HeJlOCpe,QCTBeHHbIA onep8H,Q. 

HMeJOTCR cneJ:lYlOl,ijHe Ol'paHH'IeHHJI Ha THl1IlI onepaH,Qoe: 

I. OnepaH,Qbl He MoryT 6I.rrb O.QHOBpeMeHHO JI'IeRK8MH nllMJl"ni. 
2. Onepatt,QaMH He totoryT &.rn. Cen.letlTIlYe pel"HC1"pH. 

3. OPt He MQ)I[eT &.m. Henocpe,QCT'8eHHblM 3Ha'lemtet.f. 
4. OnepaHAbl AQn]lQUol HMeTb O.QHHaJ<08IIIA p&3Mep. 

ADO. OPI,OP2 - KOMaH,Qa cnollCHTb. K CO,Qep:JICHMOMY OPt ,Q06ll811J1eTCJI cotIepllOfMoe OP2. P83YJlbTaT 

·3&t1HCblBaeTCR B OPI. Kotot8H,l1a neRCT8YeT Ha Bee a~eTH'IecKHe4lnant (CF. ZF, PF, AF. SF, OF). 
B Q'I8C'J1Ie onep8H,l108 totoryr &.rn. HcnOJlb3OBaHbl: 

1. .Qaa pentC1'pa. 

2. Pemcrp H Jl'feAKa nawlmt. 
3. Perncrp H HeI1~HIlIA onepuut 
4. R'IeAKa muurnt H Hen~ Of1epaHlJ. 

HMeJO'rcJl cn~ Ol"paHH'IeHHJIl Ha nmw OIlep8H,Qoe: 

1. Onep&H,lgll He Moryr &.m. Ol1HOBpeMeHlfO Jl'feIbw.ot n&Nlmt. 
Z. Onep8H,[lAfolH He totoryr &.m. cerMewntloIe pentCTpbl. 

3. 0P1 He MOJl(e'T&rn. Heflocpe.tlCTBeHHbDf 3Ha'leHHetof. 
4. Onepalf,Qlll l1OJI*HbI HMen. ~8K08l:IiA pa3Mep. 

AND OPI,OP2 - JIOlWtecKoe H. no6m"oeoe J1OnNecKoe H. Pe:sYJlbTaT 3&I1HC1lI8a8TCJI • OPt. KOM&H,Qa 

~ .o.eRCTByeT Ha !jmant: SF; ZF; Pr, YcraHaB1lHBaeT • 0 epnant CF H OF. HcnOJlb3OB4HHe OI1epaH.qOBT8Koe 
lICe, KaJ( H • kOMaH,Q8 ADD. Ta6J1HUa HC'nfHHocnt A1Ul O,QlfOl'O6H'ra: 

OPI OP2 .pe3ynbT&T 

0 0 0 

0 I 0 

I 0 0 r 

t 1 I 

CALL	 ADDRESS - KOMlUflUl BbI30Da 11O,!Il1pCJrpaM. B.bI3I>IBa8TCJI no~. pacnonoJketfHaJi no anpecy 
ADDRESS. KONaHl18 CALL &.uia8T ABYX nmoe: 

1. KOMlUWB Tltna NEAR - • 3TOM cnY"ae HCl101Jb3yercJI JlBYX6aAToBbrA a.QpeC. ~ 
B03BpaTa - O,QHO cnOBO - 3aHOOfrC1i B aepXywKy CTeKa. 

2. KOMaH,Qa 11U1& FAR - .. 3TOto'l c.n)"lae HCI1OJIb3yeTCJI 'IeTIlIpex6aATOBblA ~. A.Apec 
IKlaIIpaTa - ABa CJI~ - 3aHoorrc.A • 8epxyuocy CTeKa. . 

B 3'TtlR ICONlUt,Ae He nepe.rvuoTCJI napaNeTpY, I103TON)' IlpOrpaMtofHCT .QOn~eH caM 8bl6Hpan. 
enoco6 nepeJ1a'04 n8paMe'11)OB nOlUJPOlllllMl.te. 

CLC - C6pocwn. ~ nepeHO:c& - CF. 

CLD - C6pocH1b lJmar HanpaBJIeHHJI - OF. 

CLI - C6POCHTb 4Jnar npepblBaHHJl - IF' (aanpeTHTb BHeWHHe. MacKHpyeMble npepblBaHHJI). 

CMC - HHBepTI1pOBa'Ib 4lnar nepeHoca - CF. 

CMP OPI,OP2 - CpaBHlITb. BIIICT!IRIlJleT ljmalKKH TaK )l[e. KaK H KOMaH,lla BbI'lHTaHHJl, HO onepanms He 

MeHJlIOTCJl.BOOMOlKHble onepaHJ:lbl TaKHe lICe.KaK H B I<OMllHJle ADD. 

CMPS - Cpa8HHTb ueno'II<H. HNeeT nee4loPMbI: 
CpasHHTb lleno'lKy 6aAT - CMPSB; 

CpaBHHTb lleno'lJ(y CJIOB- CMPSW. 
CpaBHHBaeT JI'IeAKY naMImt pacnOlJo)l[eJf}fyJO no a.QP8Cy DS:SI C H'leAKoA naMJlTH no a.QPeCY 

ES:D1. ECJlH cPnar OF-D. TO nocne cpaOHetlHJl CO.aeplKHMoe peracrpos DI H SI )'BeJ1H'IIlBaeTCJl (na 
e,QHHHUY ,QnJl CMPSB, HJ1H Ha ABa ,Qnll CMPSW). Ecnn 4Jnar HanpaBJIeHHJl DF~I, TO COJ]eplKHMoe 
peracrpoe Dl H SI YMeHbWaeTCJl~ 

DEC OPI - YMeHbWHTb CO~lIGfl't4Oe onepa!i,Wl OPI Ha eJ]HtIHUy• .lleiknWeT Ha Bee apH(jlMe'm'IecKHe 

!Jinarn. KpoMe tPnara CF. OnepaH,Q3MH MOryr 6Nn> pen1CTpbl HIm JI'IeHK8 naMJlTl-l. 

IN REG_ A. PORT - Baecnt H3 nopra B pem~ AL HnH AX. Ilopr  ::rroHJlH HenocpenCTBeHHoe :ma'4eHHe 
Ol1HH6aRT, Hmi peraerp OX. 

INC OPt - YBe1IH'IH'lb CO.QePlKHMOe onepaH,Wl OPI Ha e,J::IHHlt!Jy. ,[lei1cmyeT H3 Bee apH(jlMeTIi'-lecIOie 

cImarn. KpOMe CF. OnepattAaMH MOryr 6brrb pernCTpbl HJlH JI'IeHKa naMJlTH. 

INT	 BYTE - Bbl30B nporpaMMHoro npepblBaHHII. Bbl3b1BaeT nozmporpasoey 06pa6oTKH npepblBaHHJl, 

aapec KOTOpoA HaXO,QHTCJI B Ta6nHlle BeKTopoB npepblB3.HHH. C6paCblBaeT cImarn rF H IT. nOMHMO 
rronaoro a.QPeCa aosspara (CS HIP), coxpaaaer B crexe cn080 COCTOJlHHR npol.lecca - PSW. 

tRET - BOOBpalJ.leHHe H3 nOJ]/lporpaNIMbi 06pa6on<H npepblBaHHH. BOCCTaHaBJIHBaeT PSW, 
coxpaaeaaoe B CTeKe. 

JMP	 ADDRESS - KOMatma 6e3yCJ1OBHOI"O nepexona, nepexo.a ua a.apec ADDRESS. 3Ta KOMllHLla 6bmafrr TpeX 

THnOB: 
1. KOMaHL\3 THn3 SHORT - anpec nepexona - OllHH 6am- (KOpoTKHH nepexon). Flepexon 

ocYIlleCTBJlJleTcII B npenenax -128...i'127 6amOB OT KOMaHJlbl. cne.ayKllJ.leH aa KOMaHJlOH ycnoaaoro 
nepexona. 

2. KOMaHL\3 THna NEAR - anpec nepexoaa - O.aHO cnOBO (J]Ba 6aiiTa). OCYll&eCTBRlieT 

nepexon B JlI06ylO TO'4KY ceraeara. 3To - KOMaKJIa BHYTPHCerlrfeHTHOrO nepexoaa. 
3. KOMa~a nma FAR - aapec nepexona - J]Da cnoaa, KOMaHJ]a nansaero. Hmi 

MelKCer1llleHTHOro. nepexona. 

J(CC)	 ADDRESS - Fpyrma KOMaH,!!, ycnosaoro nepexoaa (CC - Condition Code - xon soaepara). Anpec B 

nOH KOMaH,Qe scerna O,QHH 6am. TO ecTb see KOMaH,!!,b1 YC110BHoro nepexona OTHOCRTCR K KOMaH,IIaM 

KOpoTKOro nepexona, Ilpoaepaercs COCTOJlHHe cf!naroB PSW. EcnH COCTORHHe <pJIaroa oraeuaer 
onpe.oeneHHblM YCJlOBHRM. cneayer nepexozi no anpecy ADDRESS. B npoTHBHoM cnyxae, BblnOJlHlieTCJl 
CIIe.rl)'1Ol,IlaR no nopanxy KoMaHJ]a. HHorJ13. IlJIJI O.QHHX H Tex lKe KOMaH,[l YCJlOBHOrO nepexona, 
HCnOnb3YeTCJI pa3l1H'IHall MHeMOHHKa. nporpaMMHCT Bbl6HpaeT .oJlJl nporpaMMbI TY, KOTOpaJl B ,QaHHOM 

cJlY'lae HBJ1HeTCJI 60nee nO.Qxo.QHlI&eH. HH)l(e nepeT.UI.CneHbl 1<0MaHJ]b1 ycnoBHoro nepexoIl3 II 

npoBepJleMble HMH tPnam. 
MHeMOHHKa aJlbTepHaTHBHaR ljlnarn 

H cPopMaT MHeMOHHKa 

flEPEi1n1. 
eCJUf 0 J2 JE ZF~l 

eCI1H He 0 JNZ JNE ZF~O 86 
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flEPEATIi. 
ecJIH 3H1lI( een. JS -	 SF. I 
8CJtH aHalea HeT jNS - SF·O 
ecJ1H ecTb 

nepenoJIHe.me JO -	 OF· 1 
ecJ1H MeT
 

nepeno.nHeHIUI ]NO
 -	 OF·O 
ecJ1H IfeTHtolA
 

napHTeT
 JP JPE	 PF-1 
8CJtH HeqeTHlllA 

napHTeT jNP JPO	 PF-O 
ecnH MeHIoUJe
 
(6e3 :!H8ka) jNAE.JC
JB	 CF-1 
ecJOt He MeHblU8
 

(681 3tlaKa) jNB
 JAE. JNC	 CF-O 
ecJ1H MeHIoWe HJIM
 

paBHO (6e3 3haK.a) jBE JNA
 CF &ZF·1 
ecnH 6o.m.me 
(6e3 :lHllKa) JA JNBE CF&ZF-O 
ecJ1H MeHbIlIe 
(co 3M.HOM) jL JNGE SF! OF·1 
ecJIH 6o.rn.uJe HJIH 

pa8HO {eo 3MUOM)· jGE JNL SF! OF·O 
ecnH MeHbWe HJIH 

pasHO (co 3H8KOM) jLE JNG (SF r OF) &. ZF .. 1 
ecJ1H 60nbwe 
(co 3MllKOM) . jNLEJG	 (SF! OF) III ZF.O 

jCXZ	 ADDRESS - KowaHAll nepexQ,Qa ItO ~:Y ADDRESS•• c:nyqae. ecnM CO,QepllGiM08 pentCTp& ex 
pasHO O. A.Qpec o,QHo6aAToeNA. cnenoaaTe1lbHO, 31'0 KOMaHlIll KoparKoro nepexOJl•. 

LOS	 REG,MEM - 3arpy.naa napt>I pen-reI1)<J8 OS:RE(; CO,QeplKHMllDoI If~ flqeAJcH C1aMJrnf 

MEM. 

LEA	 REG, SRC - 3ar'py,JICa ~0f0 anpeca HCTO'fHHKa SRC !' pemCTp REG. 

LODSB .. 38lpy:Jln'lo Ileno<my'6aAT.3arpy:sK'1'1> 6aAT • pen4e:tp AL H3 JllfeAKH mwJn'M. no a,QpeC)' DS:SI. 
EcnH cPnar HalIPl'8JH!tMJI DF-G. TO COAeplICHM09 ~ SI npt 3TOM )'1I8J1H'G4II8m'CJI Ha e.QttHHU.Y. EcnH 
OF-t, TO ya.feHbWa4rrCJI Ha~. 

LODSW - 3arpY3HTb Ueno<IKY enos. 3arpy:lKl'b cnOBO B pentCTp AX H:J Jl'leAKH nuumf, no 
anpecy 08:81. Ecmt 4mar HanpaalleHHlI OF-O, TocO,Qep'llOfMOe ~a 81 npH 3TOM )'BeJUNHBaeTCJI H. 
n-. Ec.rutOF.t, TO )'MeHbWaeTCJu.a 48&. 

LOOP	 ADDRESS - KOM3H.Wl 1IffiC-'" OT1cocHTcJl K KOM8ffll(lM YCllOltHoro nepexo~a. C'ilST'Utk UHJ<.!1. 
paCllOJIal"aeTClI 8 perW::Tpe ex. CH,iqana BIIU1OJ1HJleTCJI yr.teHb!ueHHe ex H3 eJumtlUY. a a<lTet,t. ecntf ex 
He paBeIf HYJUO. cneJ:iYeT n~xQ,ll no ~y ADDRESS. KOM/UfJUl OC}'1,llecnulJJeT KOpcrrKHA "~on 
(a,Qp8C nepeXb~ O,wiH 6a1tr). 

LOOPE ADDRESS - KOM:H~.a UHKJI3.. P83HOiUf,QHOCTb KOMaH.QlJl LOOP. npollepJl8"'CJI 4mar ZF. nepeXOll 

ocyIU~lIeTC~.ec.rnfex He plUM!H 0 H ZF.t. 

LOOP"'E ADDRESS - KOfolIUtllll 1lHXJ18. PIIlJHOBH/lHOCTZ> KOfolatuIU LOOP. nPoeePJieTCJI 4»nar ZF. nepexO,Q 
OCYlllecTBJ1ReTCJI. 8"'.,JJMeX. 11e 9lID4!!H 0 H ZF~O. 

MOV	 OP1,OP2 - KowaHAa nepea.uuot ,QI.HHIlIX.,l:laHtu.HI nepecwna10TCII Ha on B OPt. KOMaH,Qa MOV. 
6e3yCJ1011HO, HaM60nee '1aCTO HCR0JUa3yeMaJ1 KOMatUla • pea.I1bHIIIX nporpaMMax. KOMllH.Qa MOV He 

,QeAC'I1lyeT Ha ~. B Ka'leCTlMl onepaHJlOII MoryT BIIICT)'I1a"D: . 

1. ~ pemcrpa. 
2. Pentcrp H Il'MlAn naMJITH.
 

3.Per.tcTp H HenocpeACTBeIIHb onepaJUl.
 

4. R'IeAIca naMJITH H ~ onepatiA. 

HM8IOTCfI CJI8aYIOIIIHe orplUIH'IeHKA JI8 'nfI1III on~ 

1. HeB03MOmta nepecw.mca nma "I1AMR'Ib - flAMRTh". 
2. OPI He MOlIttrr' &.rn. pentCTPOM IC~ eentetrra CS. 
3. OP1 He MOlIt"" &rn. HeI1OCpe.qcnteHHIoIM ~eN. 

4. HeB03MOJkHa nepeewmca ttenOCpe.QCTMtforO :JIUI'feHHJII • ceN8HTHbIA 

perHCTP. . 
5. HlHI03IIoIOmta nepeclllJJlCa "C~EHI'HblAPEfliCTIJ - CErMEH1HblA 

PETHClP". 
6.	 EcTecr8eHHo. HeB03NOlIQIa nepeaouuca • tN!I1OCJMt.QC'1'II8HH08 

3Ha'leHHe. 
7. O~l H 0P2~ MMeTb 0AHtUUC0ItIIIA pa:INeP. 

MOVSB - nepectolJlKa llenoollCH 6aAToaM3 06nacnt nu.urnt DS:"SI • 06.naCTb naMJITH £8:01. Ec:mt 
cIJ,rlar CF.O. TO nocne nep8CllU1ldl rtpOHCxOAMTUTOM811f'1eCK08 y&e.JIII'IeHHe co,qeplkHMOI'O penterpoB SI 
H DI Ita 1. EcnH Cr..1, TO I10CJM nepecWJII(H npoHCXo,QIfT aBTQMaT'H'lecKoe YMeHbUleHHe Co,llepwHMOI'O 

perHCTpOB DS:SlIf ES:D1 H& 1. 

MOVSW - nepechUllC& \IerIO'IIOI CJlOB H:J o6nacTM nUiaTH DS:SI B 06naCl'b flaMJlTH ES:DI. EcnH 
~ CF-0. TO nocne nepecllIJIKH npoHCxo.tlHT aBTOMaTH'IeCKoe y&eJJHtlelUfe eO.QeplkHMOI'O pentCTpOB SI 
H OJ Ha 2. Ecmt crOll. TO Itocne nepec1IIJlIOl npoHcxQAHT lUrTOMa'IWIeCKoe )'MeHbIlJeHHe C0AePlIOtMDrO 

pentC'rpOB OS:51 H ES:D1 Ha 2. 

MUL	 OPt - YMitOlltKTb COAePlIOfMoe pemcrpa AL, .... AX, ita 0fIepaH,Q OP1. Pe:sYllbTaT 

noMeQl8eTCJ1 • pent~ AX (AJU' )'MH0llt8itHII OflepaHllOB p&3M~ O,QHH 6aAT). HJlH • napy 
pentCrpoaa (DX:AX). OnepaHJIow OP1 MOliteT &.rn.. IU1H INeAKa naMJITK. IUIH pentCTp. lq)OM8 

Centetmtoro. AM MHICpOOpoueccopoa 80286 H craPIDe. ~ MOan &.rn. HenocpeAcnetIHbIM 

3Ha'leHHeM. 

NEG	 OPI - 3lU1OCIn' • ~ OPt 3Ha'l8HHe 1-oPi (H:JM~ 3HAK onepaHA&). 0nepa.HA 
perHCTp, HJ1H Jl'leAQ naMJrI'M. He MO.eT &orr. centeHT1tWN penterpoM. . 

OR	 OP1, OP2 - Jlom'lecKoe HJIH. no6HToBoe norwleac.oe KJIH. Pe:aYJ1bT&T 3lU1IICbIB&eTCJI • OP1. 
Hcno.tlb:SOBaHHe onepaH.QOlt TaKoe lite. K8k H 8 KOMllIIa8 ADD. Ta6Juqpl ~ AlIA O,QHOI'O &rra: 

OPt OP2' pe;,YJlbTaT 

0 0·' . 0 
.. 

0 1 1 

1 

1 

1 0 

1 1 

our	 PORT. REG~ - BIImeCnf H3 pentCTpa AL, HJ1H penICTP& AX, B nopT PORT. B Ka'iecnte "opTa lIIIIIIO.Qa 

MO.eT BblCTynaTb HJ1H HenOCP8J:'CTBeHHoe 3Ha'leHHe. KIIH pentCTP OX. Henocpe,!lCTBeHH08 3Ha'leHlte He 

npeBblwaeT 255 (0FFh). 
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pop OPl - H3BJle<lbcnoeo H3 CTeKa B 0IlepaH.Q OPl. B 1<34ecTBe OIlepaHAa OPt MOfYr BbfCTYIIaTh 
HJlH peracrp (KpoMe CS), HJll1 Jl4eAK3 n3MJITH. 

POPF - H3BJTe4b H3 CTeK3 PSW. 

PUSH OPl - 3aIU1caTb enemaB cresc,OPl MOJkeT 6brrbmo6b1Mperacrpoea, HJlH JI'leHKoH naMJITH.)lIUI 

npoueccopoa 80286 H crapure, onepaan OPl MOJkeT 6bITb Henocpe,Q~eHHblM 3HaqeHHeM. 

PUSHF 33nHCaTb B CTeK PSW. 

REP - npeep!iKC nOBTopeHHR lVIJi uenO'le'lHblX KOM3!fA. YMeHbW3eT 
eLlHHHUY H, ecna CX He pasea HynlO, noeropaer uen04e4HYlO KOM3HLlY. 

CO,Qep}I(HMOC CX H3 

REPE - npetllltKC nOBTopeHHR lVIH uenO'le'lHblX KOMa!fA. "nOBTOpRTb noxa paBHO". BapHaHT 
npe¢HKca REP. nOBTOpReT ueno4etmYJO onep3UHJO LlO Tex rtop, noxa CX He pasen Hymo H. 
OLlHOBpeMeHHO, lImar ZF ~ 1. .Qm;KoppeK11IOO pa60Tbl 3TOn> npe¢HKca He06XOIlHMO, nepen BbII10JDfeHHeM 
KOMaHLlbl, YCTaHOBHTb lImar' ZF paBHblM ~HHHu.e. 

RePNE - npe$HKC nOBTOpeHHJI A1JR uen04e4HblX KOMaHLi. "fiOBTOpJITb noxa He paBHO". BapHaHT 
npe¢HKca REP. Iloeropaer UenOLle<myJO KOMaHLlY LlO Tax nap, noica CX He paaeH"yJOO H, OLlHOBpeMeHHO. 
tlJnar ZF-O. 

RET - B03BpaY,leHHe H3 nOLlUpol1>aMMbI, TaK KaK CYY,!ecTBYJOT nOLinporpaMMbI THna FAR H 
nma NEAR, TO, COOTBeTcrBeHHO. pa3JU1'IaJOT H KOMaJmbI RET T3KHX Jke 1lV1OB. KOM3ffL13. RET 1lV1a FAR 
MOJkeT 6brTb JlBHOOIlpeneneHa LLIUI "JP3HCJUlTopa MASM 5.0 H crapuse B BltAe RElF. KOM3HL1a RET THI1a 
NEAR MOJkeT 6bITb JlBHO aanaaa lVIJI Tp3HCnJITopa MASM 5.0 H erapure B Bl{,Qe RETN. ,llnJl LlPymx 
TpaHCnJlTopoB THn KOMaHL1hl RET onpenenaerca TonbKO H3 onaca'rena npoUeLlypbl PROC. B KOMaHLIe 
RETF B xa-recree anpeca B03BpaTa Hcnonb3YJOTcR nsa cnOB3 C BepxYWKH CTeK3, 3 B KOM3HLle RETN, 
OLiHO cnOBO C aepxynnos CTeKa. 

SBB OPI,OP2 - Bbl4eCTb COl1epJkHMOO OP2 H3 OPt, Bbl4eCTb H3 OPl tlmar CF. To e<:Tb, Bbl4HTaHHe, C 
Y\leTOM nepeaoca. BJlHJleT aaace apHtlJMeTH'Ie<>KHe 4lJlarn (CF. ZF. PF. AF, SF. OF). 
HcnOJIb30B3H"e ortepaunoa TaKoe Jke, Kax H B KOMaHLle ADD. 

SCASO - CK3HHpoBaTb uen04KY Gam. CpaBHHBaeT COllep}I(HMOe Jl4eHIUt naMJlTIt no 311peCy DS:SI c 
Jl4eHKOH naMJlTH no anpecy ES:DI. Ecna lImar Hanp3BJTeHHJI DfcO, TO COl1eP}I(HMOO peracrpoa 51 H OJ 
yaenH4HB3eTCJI aa eu,HHH!'!y. EcnH Jke ¢nar OF-I, TO cou,ep}I(HMoe perncrpoa 51 H DT YMeHbllJ3eTCJI H3 

e,!U1"H\lY. 

SCASW - CKaHHpoBaTb Ueno<IKY cnoe, CpallHHBaeT COllepJkHMOC H4eHKH naMRni no aapecy DS:SI 
C Jl4eHi<oH n3MJlTH no 3JlpeCY ES:DI. ECnH tlJJlar H3npaBJIeHHJI DF-O, T~ COaep)KHMoe peracrpoa SI H DI 
YBeJlH4HBaeTCH Ha L\Ba. ECJlH Jke ¢nar DFc1. TO cou,epJkHMoe pCI"11CTpOB SI H 01 YMehl;WaeTCJI H3 naa. 

~---~------------"----------~~----

SHL	 OPl, 1 - C,QBHHyrb conepsonsoe onepauna OPl Ha 1 B.>lCBO CTapillHH 6l1'r npl 3TOM Tep>l2Tcrr. 
,lleHCTByeT H3 !pJlarn OF, SF, ZF, PF H CF. 

SHL	 OPI. CL - C).1BHHYTb cOL\epJkl-lMoe onepanna OPl H3 CL aneao. Crapnrao CL 6ln npn 3TOI>I 
TepJlJOTcH. ,lleitCTByeT H3 tlJJlarn OF, SF, ZF. PF J.{ CF. 

SUR	 OPl, 1 - CL\BHHyrb conepsoesoe onepaana OPl xa 1 anpaeo, CT3PWH~ GUT IJ!=';! :>rc~! 'repne rca. 
,lleHCTByeT Ha lImarn OF, SF, ZF, PF It CF. 

SHR	 oPt, CL - ClllJHHyrb COllepJkI'iMOe onepauaa OPt H2 CL srrpaeo. Cvapunn- cr. 'SIlT npu 3TOM 
TepllIOTCJl. ,lleHCTByeT aa rpJlarn OF, SF, ZF, PF H CF. 

STC - YCTaHoBI1Tb qmar nepeaoca CF. 

SlD - YCTaHOBHTb4mar H3npaBJIeHHR OF. 

STI - YCT3HOBHTb 4urar p8.3peweHHR npepblBaHHR IF. 

STOSB - CUxpaHIfi'b B n3MRfH llerto4Ky 6aAT. 3anHCbIB3eTCR B RlfeHKy n3MlIl'H no WlPOCY ES:DI perHclll 
AL. ECJIH tlJnar HanpasneHHII OF-0, TO COLleplkHMoe peraerpa DI yaeJlH1IHBaeTCH H3 eJU1I1HUY. Ec JIll 

OF-I, TO YMeHbWaeTCR H3 e.!lHHHUY. 

STOSW - Coxpansrre B n3MHrH UerlOLlKY CJIOB. 3allHCblB3eTCR B Jl4eRx.y naMHrn no aapecv !::-S~()I 

perncrp AL. Ecrue 4>n31'H3npaBJIeHHJI DF-O, TO COL\epJKHMoe perncrpa 01 yBeJIHlfHB3eTCR Ha Lisa. E(~JIIl 

OF-I, TO YMeHbWBeTCR Ha nsa, 

SUB	 OPI,OP2 - BbI'IecTb CO.QeplKHMoe OP2 H3 OP1. Pe3YJlbT3T aanHcaTb B OPl. BnHReT H3 lJ('e 

apH!pMeTH4eCJ<He 4lnarn (CF, ZF, PF. AF, SF, OF). 
HCnOnb3OBaHHe ortepaanoa TaKoe *e, K3K H B KOMllHl1e ADD. 

TEST	 OPI,OP2 - fipoeepmb. YCTlltWUlH.BaeT cflnaru YaK *e,1GlK H KOMat{JllI AND (.nont4ecKoe H). U/",I3I<O 
He MeHReT COLlepJkHMoe onepaanoa, 

XCHG	 OPI,OP2 - 06MeHRTb conepJKHMOe onepaHJlOB. Hit QQHH Ha OrJepattJlOU He MOJKeT 6bnl>CC04~fbIM 

pentCTpOM. HH OllHH H3 onepaHJlOB He MOJkeT 6brn. HenocpeLlcTBeHHbI.... 3HaQeHHeM. OC1'ilJlbHble 

0l1>3HHQeHHJI aa 'onepaHAbl TaKHe lICe, KaK H B KOMaI{,Qe MOV. 

XLAT -"KoMaHl1a nepeKoJUtpoBKH. Onepauaoa He HMeeT. 3aMeIjlaeT co.nep*HMoe pernc-rpa AL 
COl1epJkUMbiM RQeltKH naMRnt, Haxo.rvtllleRcR no anpecy DS:[8X+AL], TO ecTb peruc-rp BX BblCTY1l3eT 8 

Ka4ec~e 6aaoBoro, a peracrp AL B KaqecTBe HH.QeKCHoro. 

XOR	 OPI,OP2 - H-CKnJOLlaJOlIlee HJut. no6HToBoe HCKmOlfalOlUee HJJH. Pe3ynbTaT a3nUCblB3eTCA B OPt 
HCnOJlb30BaHHe onepaanoe TaKoe )He, K3K H B KOM3HJle ADD. TaMHlla HCTHHHOCTH IlnR onnor-o 6HTa: 

OPI OP2 peay.nt>TaT 

0 0 0 

0 I 1 

1 0 1 

I 1 0 
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KOMllblOn:PHblE KYPCbI nPOn'AM M HCIOB 

MOCKBa 1992-1993 roll. 

I. C..CTe.. Hoe nporpa......p<>B2lme Ha Ac ceM6nepe, 8 epene M S-DOS. npollonJ.nrrrJlbHOCTb 

ocypcou - 11D<! Hellen.. . JlaTbi npoBeJlel1"R KypcOB: 
22/06 - 3/07 1992 rona: 
14/09 - 25/09 1992 roll': 
02/11 - 1]/11 1992 rona;"" 
18/01 - 29/01 199 3 rolla; 
22/ 1)3 - 02/04 1993 rena: 
2 4/ 0 5 - 04/06 1993 rolla:" 
20/09 - 01/10 1993 rona: 
15/11 - 26/11 1993 rolla." 

2. Flporp..' ....p<>B2HII" 8 cpeae Turbo C+• . nponMlKlfTel1bHOCTb xypcoa - nee uenemr. 

}laTbi npoOOl1eHIfR OCYPCOU: 
13/07 - 24/07 1992 rolla; 
05/10 - 30/10 1992 rolla \KYPC llJ\R 1I."HKaIOlUIIX/: 

15/02 - 26/02 1993 rolla; 
26/04 - 07/05 1993 rona; 
28/06 - 09 /07 1993 roaa; 
11/10 - 22/10 1993 I'Olla; 
13/ 12 - 24 /12 199 3I'Olla ; 

3 . AHrnHH cKHA ,gw( .anR nporpaMMHCTOB. nponomarre.'bltOCTb xypcoa - nBC IIcnenH. 

Hauanc KypcOH .. no Mepe KOMnneKTOaaHHR rpynn, 

4. Flporpa.....llpot13Hlle Ha Il:IblKe T urbo Pascal . nponMlIOrreJ1bHOCTb KypcoB - nae Hel\eI1H. 

Ha-..ano KypcOD .. no Nepe KOMMeKTOoaJUUI rpynn. 

llnR non)"4cHHM atpaBOK no nooony npooe.tl eHuII Kypc08 mtwHT'e no anpecy:
 
115470. MOCKBa, a/R 13.
 

no 3':UI BKe n pCII ~tlaTCJIb 
HJlH 3BOfUfTe no TeJle¢»ottaN II MOCKBe: 

117-54-06; 117-68-61. BblC3 xaCT H3 Baure n pc.:mplUlTlic 

... npoaeneHue neKUHA H3i :1HrnHRcKOM R3b1Ke, npaK11-t\.fecKltX 3aHR11i A Ha pyCCKOM. 

CJ.1CTEMHOE IlPOrPAMMHPOBAHHE HA ACCEM6J1EPE nns IBM-co8MeCTHMblX 
nepcouansuu x KOMnb1OTepo8. 

6orocJloocKHR A.B. 

1l011nHcaHO 0 nesare JO.5.Y2 1Il0p MaT 60"90 1/ 16. T Hpa>t< 20 TblC.::lI<J•• tl n .1I. 3aK33 56 
HJJlaTeJlb: Manoe HH,uHBHnyanbtlOC npennpssrae llaMRTb. 115470. MOCK83. aiR 13. 
Or nesarano 

MaJlGe HllJlHlI!tJtYaJlbllGe npe,lJ,llpllllnle "n8NJlTb" 

roTOlIHT I: H3,o,a1ll1l0 

c.nep,YIOUUteI:HHMI: 

1. Mastomu« 3.A Kop,ollble n 6JlllIU>Inepcoll8m,HWIlI:ONnblOTepolI. 

1. Macsoe A H. Blle,lleHHe II il3bll: nporpaNNHpoll8HHii C. 

3. Cmapuxoe IO.A. M06HJlbIlOClb n por paMM H oco6eHHOCTH pelIJlHJaIl,Hi\ IIJblK8 C. 
4. M U3PCXU C.B. O n epall,Ho HH8 11 CHCTeN8 MS D OS.
 

~ . ~elm ll [led E.K. TeHlleHUH" paaBHTHlI BW'IHCJlH TeJlbHOA reXHHI: H.
 

6. ~elmllped ·E.K. B llCAeH He I o nep8I1,HOHHYIO CHCTeN Y UNIX. 
7. AemoMaHoo C.A. KpaTlm li cnpalO'lHHIt no lI3Wlty 3a,lUlIlHi\ shell H pemlKTOPY vi. 

6. Cau/'u{}oo C.B. CHCTewHboe 1IW30 l bI onepaU,HOHIlOH CHC'TeMIl/ UNIX. 
9. C6UPU{}oo C.B. nporpaNNHpoll8HHe II o n epll ll,HOHHOA caerea e UNIX. 
10. Hauuom ~.E. OCllolHw e II03MOlltHOCTH 1I3WItI C++. Pca.nH3llUllll TurbO C++. 
11. Mantomun 3.A, IDum()(J IO.H. A Hr JlHi\cxHA 831011t AU npor,:~MN HCTOn. T eKCTbl H
 

ynpa lIt HeHHlI.
 

U. IDaiJyp AJl., r.UI:-nUlIQIC E. r . H merpHpoll8HHWA nuCT ~peHMIIOP It M lI Il3'1H HII 

101l41tX. 
' 13. W aiJyp AJl., n UlC-n UlIQIC E. r . BaJa ,l\8HHIl/ X dBase IV M il H8'1HH31OIl4HX. 

14. IDaiJyp A.Jl., n UK-nU lIaIC E.r. n epcoH8J1bK WH ItOMn blOTep AlIA H3 'lII HIlIOUlHX.
 

AHIJIOI'OlIbl e 060.nO 'I It H MS D O S.
 

I~. IDaiJyp AJl. , nUK-/J ulIa KE.r. MHOrooJ:0IlH8lI CHCTeNa ynpallJlellHlI KoNllblOTepoN 


Windows PJllI HS'IHHaJOIl4Hx.
 

16. Mansomu« 3.A nporpaMN Hpoll8HHe IoIY3WItIJlbllOro conpollOlItp,eJlHii Ha IkilcHIte. 

BblXO,ll Hble ,IIaHHble II IIHHOTaUHH ItHHr ,IIaMbi II "KHHroroproBON l'i1OJlJl ':TClle" N9 39 OT 3 
0ltTil6pil 1991 roAa•• 3SltA31l/ till ICHHl1II npHHHMlllOT NBrB3RHbI, l'iHOnIIOTe'lHble xonnex 

TOpbl H KHHroToproBbie OprBHH3t.UHH. KHHIll MOI)'T 6bITb Bblc.naHblllaJlOllteHIlbiM Mare

lIt ON KJlH no aoroaopy 0 n ocraase. 3SilBKH tIlInpSBJliI',"b no s,IIpeq : 

115·470. Mocltlla, a/a 13. MHn "naNJlTb". 




