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Npepucnosune

Hrak, Bbl peliunad HayaTb M3ydyeHUe s3blka accembiepa. Bo3mMoxkHO, Bbl yxkKe
npoOoBaIM €ro M3yyaTb, HO TaK U HE CMOIJIM OCBOMTH [0 KOHILA, MOCKOJbKY OH
[oKa3ajicd BaM OuYeHb TPYAHBIM. OOWIME HOBBIX, HEM3BECTHBIX YUTATENIO TEPMU-
HOB U CJIOXKHOCTb $I3bIKa, KOTOPBIM HAaIMCAHbI MHOTME KHUIH, AEJAIOT UX TPyd-
HBIMU [UISl HAYMHAIOLIUX IIPOrpaMMUCTOB. B HacTosilieil KHUIre aBTop cTapajicsd
MU3/1araTb MaTepuail Tak, YToObl OH ObLT MOHATEH JIOOOMY I10Nb30BATEIIO: U HA-
YU HAIOLEMY IMPOrpaMMUCTY, U YeJ0BEKY, KOTOPbIA HU pa3y He CTAIKUBAICA HU C
KAKUM SI3bIKOM IPOrpaMMUPOBAHUS.

OCHOBOI IJ11 KHUTU HOCIYXWIM MaTepuaibl pa3paboTaHHONH aBTOPOM PACCBHLIKU
"Accembiep? Dro npocro! YuuMcs mporpammuposaTs’. Mcrnonb3ys JaHHYIO pac-
CBUIKY, 6osee 18 000 NoaNMCUUKOB HAYUYMIUCH IMMCATh TaKKUe IIPOrpaMMbl Ha ac-
ceMOJiepe, KOTOpbIe Ka3aluch UM PAaHbIIIE YPE3BbIYAHHO CAOXKHBIMU U HETOCTYII-
HBIMU I TOHMMAHMS WJIM HamucaHus. bonblilasg yacTh MOANMCYMKOB ITBITANACH
paHblle U3yyaTh A3bIK accemOjepa, HO TaK M He CMOIJIa MPOHTU MOJHBIHA Kypc
(IpounTaTh TY WM MHYIO KHUTY IO KOHIIA). Marepuan pacchbUIKM ITOMOI UM IO-
HITh acceMmOaep U Haydusl IIMCAThb MOBOJBHO-TAKU CJIOXHBIE IPOrpaMMBbI IO
onepauroHHbIMU cucTeMamu MS-DOS u Windows.

ABTOp mocTapajics y4ecThb BCE€ HEIOpadOTKU M OLUMOKM, JOIYIIEHHBIE B PACChLI-
Ke, a Takxke J00aBUJI MHOIO HOBOIO MaTepuajiad, KOTOPbLA IIOMOXET BaM U3Y4YUTh
acceMOIep 3a KOpOTKoe BpeMs. bojee Toro, aBrop MOIBITAICI cAeaaTh o0yyeHue
KaK MOXHO 0oJjiee MHTEPECHBIM IS BAC, MEPEH/isd ¢ IIePBOM XK€ INABLL K IIPAKTH-
YeCKOU 4acTu.

ABTOp He TIpeTeHAyeT Ha TO, YTO MaTepHha, W3ITOXEeHHBIN B TaHHOW KHWTE, TMO-
MOXeT BaM OCBOWTHL acceMOep BO BCeX €TO TIPOSIBIIEHWSIX W TIOKAXET Bce BO3-
MOXHOCTH SI3bIKA. AcceMOJiep HaCcTONBKO MHOTOTPaHeH, YTo TIPOCTO HEBO3MOXKHO
MoApoOHO OTMCAaTh BCe ero ONepaTopbl, KOMaHIBI, alTOPUTMBI, 00JacTH TIpUMe-
HEeHUs B OgHON KHUTe. TeM He MeHee, MPOYMTAB KHUTY IO KOHIIA, BBl CMOXETe
Hay4YUTBCA MHCATh COOCTBEHHBIE MPOTPAMMBI, Pa3dMparh 4yxXue, a TakKe IoiMe-
Te, KaK B LIEJIOM paboTaeT KOMITBIOTEP.

YHUKAIBHOCTE HACTOSIIEH KHUTH 3aKITI0YaeTcs B CJICOYIOIIEM:

0 xaxngasg IIaBa COOTBETCTBYET ONHOMY 3aHSATHUIO, B KOHIIC TJIABBI ITPUBOIUTCS
daiin mrs mpakTHIeCKoro N3y4eHusI;
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a MaTtepual U3JIOKEH Ha IMPOCTOM S3BIKE, BCE HOBBIC TCPMUHBI HOZ[pO6HO 00B-

ACHAIOTCA,

O B mporecce M3yYeHUST acceMmbiepa, HauMHAA ¢ eqaebi 11, paccMaTpuBaroTCs

YeThIpe IMPOrpaMMbl:
e 0e300MIHEIN HEpe3WACHTHBIN BUPYC;
e  PE3WICHTHEIN aHTUBUPYC TIPOTUB HAMMCAHHOTO HAMU BUPYCA;

o (paitnoBag obosouka g1 DOS (tuma Norton Commander®, FAR
Manager®, DOS Navigator® u T. 11.) ¢ TIOJUIEPKKON JUIMHHBIX UMeH haii-
JIOB 1 MCTIONIb3oBaHUeM XMS-namsiTu;

e  HECKOJbKO BMIOB PE3MACHTHBIX IpPOrpaMm (IPOrpaMM, KOTOPhIE IOCTO-
STHHO HAXOIATCS B TTAMSTH).

Taxke uccaenyercs padora OTIAAYMKOB U CIIOCOOBI OOOMTU OTIAAKY NPOTPAMMBI.

B accembaepe, Kak U B JIIOOOM APYroM SI3bIKE IMPOrPAMMUPOBAHUS, OYEHb BaAXHA
MpaKTHKa U ombIT. Ha KoMIakT-aucKe, IpujiaraéMoM K HACTOSIIEH KHuUre, Ipu-
BOJATCSI TOTOBbIE accemOnepHbie ¢aiinbl B popmare DOS ¢ noapoOHbIMU omnuca-
HUSMU JUIS TIpaKTUYecKoro u3yyeHust Kypca. HecoMHeHHO, oHM objeryar ToHU-
MaHWe caMoTO S3bIKa.

Heckonbko coBeToB

o

O0g3arenpHO cKayaiiTe QailyibI-MPUIOKEHUS Ul IMPAKTUYECKOIO M3yYeHUS
Kypca ¢ caitta http://www.Kalashnikoff.ru (eciu takoBbix HeT). be3 mpakTuku
JAaHHAsg KHUrA BpSA JIM IIOMOXKET BaM HAyyMThCS MPOrpaMMUpOBATh Ha ac-
ceMmoJepe.

Yalie moiab3yiiTech OTIaTYUKOM.

Mamensaiite kon nmporpaMM (aiaoB-NpUIOKEHUIT), OOJblIe dKCIIePUMEHTH -
pyiire.

IlpoGyiiTe Hamucarb CBOIO COOCTBEHHYIO IMPOTrPaMMY HA OCHOBE M3YyYeHHOIO
Marepuana.

Tak xak BHauange OygeT MOBONBHO CIOXHO OPUEHTUPOBAThCS B OOMJIMM MHCT-
PYKLUMIA, IMPEKTUB, NPEphIBAHMI, IPOLEAYP acceMbiepa, To NMpodyiTe BCTAB-
JISITh B Ballld COOCTBEHHBIE MPOrPaMMbl BBLACPXKKHU, MPOLENYPhl, AITOPUTMBL U3
daiinoB-npuaoxkenuii. [loMHUTE, YTO OMBIT IPUXOIUT CO BpeMeHeM!

BHuMmarenbHO cieauTe 3a XOZOM MBICIM 4BTOpPA, 34 €ro JIOTMKOil. DTo oco-
O0€HHO aKTyaJlbHO MPU YTEHUM BTOPOH M TPETed YacTu.

He cnewume!/ BHumareabHO U JOCKOHAJIBHO M3yYyalTe KaXAylo IJIaBy, Bbl-
MOJHSNTE BCe, YTO aBTOP IMPOCHUT CAEIATh C MPUIAraeMbIMHU IMPOrpaMMmamu
(zamyckaTh UX MO OTIATYMKOM, U3MEHITh KO, MIyMaTh Haa TeM, YTO AeJaeT
TA WM MHAas IpolLeaypa u Imp.).
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OTtBeTbl Ha HeKOTOpPbi€e BOMPOChHI

1. MNop ynpaBneHueM KakKux onepawmnoHHbIX CUCTEM
6ynyT pabotatb chaitnbl-npunoxeHua?

Kommanust Microsoft npunepxupaercst TOIUTUKU TOAAEPXKKM paboTOCTTIOCOOHO-
CTH TIPOTPAMM, HAaTTMCAHHBIX B Oojiee paHHUX BEPCUSX COOCTBEHHBIX OTEPAIMOH-
HbIX cucreM. Eciu nporpamma paspaboraHa, Hamnpumep, aas MS-DOS 3.30, to
OHa OyIeT BBINOJHATBCSI M B 0ojiee MO3MHMX BEPCUSX OTOH CUCTEMBbI, €CIM, KO-
HEYHO, B CaMoOil IporpaMMe He yCTAHOBJIEeHbI OrPAHMYEHMS, WM OHA HE MPUBSI-
3aHa B paboTe MMEHHO K TOH Bepcuu, WIS KoTopoi HamucaHa. IlogsneHue Ha
perHKe OC Windows 95/98/ME miponomkuio 5Ty TpPaaWIldio, OCTaBWB BO3MOXK-
HOCTBb 3arpyXaTh W BHITIOHSTH MPOTPAMMBI, HAITMCAHHBIC TION OTEpPaAllMOHHYIO
cuctremy MS-DOS, u naxke 3amyck DOS-npuiiokeHuit, TpeOyoINX 3arpykeH-
HOW "4MCTON" AMCKOBOUM CUCTEMBI, K KOTOPBLIM OTHOCSTCS, KaK TIPaBWIO, CIOXK-
Hble TpacdhuyecKe UIphbl, paboTaoliue ¢ pacluupuTensmMu, Hanpumep, DOS4GW.
Tem He MeHee OOJNBILMHCTBO MPOIrpaMM IPEKPACHO 3AIYCKAIOTCS HAIPSIMYyI0 U3
IMpooaHuka (Windows Explorer), He TpeOys mepesarpy3ku cucteMbl. Hanpumep,
Norton Commander, DOS Navigator, Far Manager, a Taxcke HeoOXomnuMMBbIE I
W3YIeHWsT HACTOSIIIETO Kypca CpelcTBa paspaboTKM W OTIANKW, TepedncieH-
HBIE HITKE.

Bce mpuMepnl npoTecTHMpoBaHbl Ha pabOTOCIOCOOHOCTh MO YIPAaBICHUEM Clle-
JYIOIIMX OTEepallMOHHBIX cHUcTeM KoMmmaHuu Microsoft Ha IBM-coBMecTUMBIX
KOMIIBIOTEPAX:

MS-DOS 5.00 u Bblie;

Windows 95;

Windows 98;

Windows ME;

Windows 2000 Pro u Server;
Windows XP Home Edition u Pro.

CTOUT TakKe OTMETUTBL, UTO IIPOrpaMMbl, MCIOJB3YIOIIME B CBOeil pabore pac-
LIKUpeHHY naMmarb (XMS), TpeOywoT Hanuuus apaiiBepa himem.sys. Eciu Takas
nporpaMma 3anyckaetcsi B Windows, To HeT HEOOXOINMOCTH 3a00TUTHCS O TIpe-
BAPUTEIBHOI 3arpy3ke 3TOoro JpaiiBepa, T. K. IO YMOJIYaHWIO OH BCeraa 3arpyxa-
eTCs TIPH CTApTe CUCTEMBI.

[ I [y

2. Kakoe nporpammMmHoe o6ecneyeHne Hy)XXHO and Toro,
4YTO6bI CO3aaTh NPOrpaMmy Ha accembnepe, U rae ero MoOXHo focTtarb?

O IIpexie Bcero — 3TO MeKcmoebili pedakmop, KaK OTIENbHBINA, HaNpUMep,
edit.com, Bxoggamuii B coctaB MS-DOS, Tak 1 BCTPOEHHBII B KaKylO-HUOY/Ib
obosnouky (Hampumep, Norton Commander, Volkov Commander wu T. 1m.).
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Mpbl pekoMmeHayeM ToJb30BaThesl BCTpOeHHBIM penakropoMm DOS Navigator
(<F4>), ykazaB on B MeHio Omuuu | IToacserka cunrakcuca. Tak ynoGuee
CcMOTpeTh acceMOepHblil Koa. JlymMaem, yTo He ciedyeT 3a0CTpsITh BHUMaHHUE
Ha TOM, KaK I0Jb30BaThCsl JAHHBIMU MPOrpaMMaMu, TeM 0oJjiee, YTO ITO BbI-
XOIMT 32 paMKU HACTOSIIE KHUIU.

O Ilorpebyercsa accembaep — mOporpamMma, KOTOpas IIEPeBOAUT accemoOsep-
Hble MHCTPYKIIMM B MallUHHBIA Kod. OTo MoxeT ObiTb MASM.EXE®
(ML.EXE) kommanuu Microsoft, TASM.EXE® komnanuu Borland unu
apyrue. B npuHuune, 00apLI0Nd pa3HULbL I HALIUX [IPUMEPOB 3TO I1OKA
He UMeeT, 3a UCKIIoYeHneM Tiepellauyd TapaMeTpoB B KOMaHIHON CTpoKe
npu acceMbaupoBanuu. Mul Oymem ucnoaszosatb MASM 6.11 — Macro
Assembler® ot Microsoft Bepcun 6.11, uto u Bam coBeTyeM. Eciu BBl nc-
[OJIb3YETE APYIYIO MporpaMmmy-acceMmOiep, U OHA IPU acCeMOIUMPOBAHUU
puMepa BbIaeT olnbKM, To obpainaitech K npuioxceruro 2 "Owubku npu
accembauposanuu”.

O HacrosarenbHo  pekoMeHayem  umMmeTb  omuaaduyuxk  (AFD®,  Softlce®,
CodeView®). OH HeoOXoouM I OTJAAAKKM MPOrpaMMbl U B LEJOM AT JIE€MOH-
ctpaiuu ee padotwl. [lpenmoururensHo ucnonb3oBath AFD unu CodeView
JUTT HauMHAMMX 1 Softlce TS yske MMEIOITNX OTBIT MTPOrpaMMUPOBAHMS.

O B OynymeM BaM, 0e3yclIOBHO, TIOHATOOUTCST dusaccembaep, KOTOPbI Heobxo-
IUM IJ1s IepeBona MaIIMHHOTO Koda Ha A3bIK accembiepa. Mbl IpeanounTa-
eM IDA®, Kak oIWH U3 CaMBIX MOITHBIX M YIOOHBIX B ITOJB30BAHNN.

MoxHO TakxKe cKauyaTh MUHMMAJbHbIA, HO JOCTATOUHBIA /ISl U3YYEHUS HACTOSI-
mero Kypca Habop mporpaMMHOTO obecTiedeH!s o CIeAYIOIMIeMY ampecy:
http://www.Kalashnikoff.ru. Ctour ormerutb, yto MHpOpMALUI HA YKa3aHHOM
caiiTe TIOCTOSHHO ToTONHsIeTes. B TiepemexkTiBe: TepHoandecKoe TpoOBecHNe
TOJOCOBAHNM, TOpsiYre 0OCYKICHWS, YaT ¢ aBTOPOM, 0030PHI HOBEIX PECYPCOB TTO
[IPOrPAMMMPOBAHMUIO, PEAIbHBIE BCTPEUM ¢ UUTATEISIMU M MHOIOE APYIOe.

3. Kak nocTpoeHbl rnaBbl KHUrn?

3 OTBeTH Ha YacTo 3amaBaeMble BOMPOCHI.

O 3ameTKH, TOMOTHUTETBHBIC TIPUMEPHI U ATTOPUTMBI.
O OGbsicHEeHUEe HOBOM TeMbl (Teopusi).

O IIpumepbl OporpaMMm Ha acceMOnepe (IIpaKkTUKA).

Bbl cMoxeTe caMoCTOSITENIbHO HamucaTh TPOCTYIO MPOTpaMMy yKe Tocie TMpo-
yreHus eraesl 1. Hageemcd, 4To M3y4arh A3bIK OyIeT MHTEPECHEH, eCId MbI Cpa3y
nepeiiieM K TIpaKTUIeCKOW JacTu, usyvast mapamieiasHo teoputo. [TomyTHo oTMe-
THUM, YTO JAHHAs KHUIA PACCUMTaHA, B MEPBYIO ouepelb, Ha JIOAei, KOTOpble HU
pasy He THcajd TIpOrpaMMbl HU Ha accembjepe, HM Ha KaKOM JIPYTOM SI3BbIKE
nporpaMmupoBaHusi. KoHeuHo, eclii BB yKe 3HaKombl ¢ Basic, Pascal, C wiun
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KaKUM-JTN00 WHBIM SI3BIKOM, TO 3TO TOJBKO Ha TONB3y BaM. TeM He MeHee Bce
HOBBIE TePMWHEI OYIYT MTOAPOOHO OOBSICHSITHCH.

Taxke ciemyeT OTMETUTh, YTO IS TTOJTHOTO W3YYeHUs Kypca HEOOXOIMMBI MM-
HUMaJIbHbIE TOJIb30BaTEIbLCKINE 3HAHUSI omnepaloHHol cuctemMbl MS-DOS, T. k.
acceMOIMpPOBAHME MPOrpaMM U3 MAHHOM KHUIHU CAelyeT BbIIOJHITh MMEHHO B
sroii OC. OmHAKO Bbl TAKXE MOXETe IeperpyXarbcsi B PEXUM dMyIsuuu MS-
DOS unu mpaxe accemOiupoBaTh HemocpeacTBeHHO B Windows ¢ moMolLIbio mpo-
rpammbl Far Manager, HO Mbl B TaKOM CJIyyae He TapaHTUPyeM KOPPEKTHYIO pa-
60Ty HAIINX TTPOTPAMM W3 TTPAKTUIECKON YacTH KHUTH.

4. Kakne TeMbl 6yayT paccMOTpeHbl B HacTofLell KHUre?

O /lBouyHas U II€CTHAAUATEPUYHAS] CUCTEMbl CUMCIESHMS.

OcHoBHBIE KOMaHABI Tipotieccopos Intel 8086, 80286, 80386, 80486.

16- n 32-paspsimHbIe PETHCTPHI.

OCHOBHI pabOTBI ¢ COTIPOIIECCOPOM.

CerMeHTauus NaMsATU B PeaibHOM pEXUME.

Pacumiupennas namsate (XMS-mamsTh).

TIpssmag pabota ¢ BUIeoamanTepoM.

Pexxumer CGA, EGA, VGA, SVGA (kpatko).

YrpasieHne KIaBAaTypoil Ha YpoBHE TIpephIBaHMA.

OcHoBHble ¢yukiuuu BIOS (II3Y) u MS-DOS.

Pabora ¢ guckamm, katamoramu u dainamu (Kak ¢ KOPOTKUMU MMEHAMM,
TaK ¥ ¢ IJIMHHBIMU).

uaaguagoaaaaan

BriBoa cuMBOIOB Ha IIPUHTEDP.
YHpaBJIGHl/Ie oCaCa0BATC/IbHBIM I1IOPTOM.

BricokoypoBHeBasi ONTMMU3ALMS IPOTPAMM.

[ I R |

He obGoiigeM cTopoHOM M TeXHUUECKUI AHTIMUCKWUU SI3BIK, T. K. OMEpaTopbl
accemOsiepa 0O6pa3oBaHbl OT AHIJIMMCKUX CIOB.

B e1ase 1 mbl paccMOTpUM IIECTHAAUATEPUYHYIO CUCTEMY CUMCIECHUS U TIPUMEDP
MpocTeiieid MmporpaMMbl Ha accembjiepe, TpaauLMOHHO HasbiBaemoil "Hello,
world!".

IMpustHoro Bam usydyeHus!
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MaBsa 1

lNepBag nporpamMmma

1.1. llecTHapuaTepnyHaa cuctema
cyucneHums

s Hammcanms porpaMM Ha acceMOiiepe HeoOXOIMMO pa3obparbes ¢ IecTHA -
[aTepuyHON crucTeMoll cuncieHns. Huuero cioxkHoro B Hell HeT. MBI HCTIONB3Y-
€M B XW3HM IecITUYHYI0 cucTeMy. He coMHeBaeMcsl, YTO BHI ¢ Hell 3HAKOMBI,
MTO3TOMY TTOTIpoOYyeM OOBSICHUTH MIECTHAMIATEPUIHYIO CHUCTeMY, TTPOBOASA aHAIO-
THIO C TeCATUYHOTA.

Hrtak, B mecITMYHOM cHCcTEeMe, ecliM MBI K KaKOMy-HUOyIb YMCIy clpaBa noba-
BUM HYJIb, TO 3T0 4nciio yBenuuutes B 10 pa3. Hampuwmep:

1 x 10 = 10

10 x 10 = 100

100 x 10 = 1000

W T. I

B 31oil cucreme mbl ucnoapdyeM 1uopel or 0 1o 9, T. €. mecATh pasHbX LMD
(cOOCTBEHHO, MMOITOMY OHA U HA3bIBAETCS AECITUYHOIM).

B miectHamuaTepuyHOi CHMCTEME Mbl MCIIONb3YEM, COOTBETCTBEHHO, ILECTHANLIATh
"nudp”. Cnoso "Hubp" cneuuanbHO HAMMCAHO B KaBbIYKAX, T. K. B 3TOH CUCTEME
HUCMOB3YIOTCA He TONbKO HU@phl. OT 0 10 9 MbI cuuTaeM Tak Xe, KaK U B Aecs-
TUYHOI, a BOT ganbiie Takum obpasom: A, B, C, D, E, F. Yucio F, kak He
TPYAHO TIOCUUTATh, Oy/eT paBHO 15 B necsitmuHoli cucteme (Taoda. 1.1).

Takum o6paszoM, eciid Mbl K KAKOMY-HUOYIb YMCAY B IIeCTHAALUATEpUYHON CHC-
TeMe J00aBUM CIIpaBa HyJb, TO 9TO YMCIO yBeaudurcs B 16 pas (mpumep 1.1).

Mpumep 1.1

1 x 16 = 10

10 x 16 = 100
100 x 16 = 1000
UT. A
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Tabnuya 1.1. [JecatnyHas v LecTHaaLaTepuyHas CUCTEMbI

OecAaTnyHoe WectHapuaTtepnyHoe | OecAatnyHoe LllectHaguatepuyHoe
yucno yucno yucno yucno
0 0 26 1A

1 1 27 1B

2 2 28 1C

3 3 29 1D

4 4 30 1E

8 8 158 9E

9 9 159 oF

10 A 160 AO

11 B 161 A1l

12 C 162 A2

13 D)

14 E 254 FE

15 F 255 FF

16 10 256 100

17 11 257 101

Bel cmormm oTmunTh B TipuMepe 1.1 ImecTHammatepudHbIe YHWCTA OT IECATUY-
HBIX? A u3 atoro psma: 10, 12, 45, 64, 12, 8, 19? D10 Moryr ObITh KaK ILIECTHA-
LaTepUyHble YUCIa, TAK U AecsTudHbie. st Toro yroObl He ObUIO IyTAHMULbI, a
KOMIIBIOTED M MPOrPaMMUCT CMOLJIM Obl OJHO3HAYHO OTIMYUTb OJHM YMCIA OT
IPYrux, B acceMOiiepe HMPUHSITO IOC/Ie LIECTHAALATEPUIHOIO YUC/IA CTABUTh CUM-
Boal h mnu H — cokpaiienue or anria. "hexadecimal” ("wmiecTHaguaTepudHoe"),
KOTOPBIH JUTSI KPAaTKOCTH YacTo HaseIBaroT mpocTto hex. Tlocme mecarnyHoro 4mc-
JIa, KaK TIPaBHJIO, HUYEro He cTaBiT. Tak Kak uucaa ot 0 7o 9 B obeux cucremax
MMEIOT OMMHAKOBEIC 3HAYCHWS, TO YMCia, 3alMcaHHble Kak 5 1 Sh, — ofHO W TO
xe. TakuM 06pa3oM, KOppeKTHAsT 3alich YUcel U3 mpuMepa 1 OymeT cienyromeit
(mpumepn! 1.2 u 1.3).
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Mpumep 1.2. KoppekTHaa chopma 3anucu uncen

1 x 16 = 10h
10h x 16 = 100h
100h x 16 = 1000h

Mpumep 1.3. O pyroi BapnaHT 3anucu umcen

1h x 10h = 10h
10h x 10h = 100h
100h x 10h = 1000h

s gero HyXHa TIeCTHAOIIaTepUYHAas CHCTEMa W B KaKHWX CAyJassX OHa TpUMe-
HSEeTCSI — Mbl PacCMOTPUM B CIEAYIOLIMX INaBax. A B NAHHBIH MOMEHT Ul Ha-
LIIEro MpUMepa IPOrpaMMbl, KOTOPBI OyaeT pacCMOTpeH HMXe, HaM HeoOXOmuMOo
3HATh O CYLIECTBOBAHUU ILIECTHAAIATEPUYHBIX YMCE.

Hrak, Hactana mopa moaBecTH MPOMeXyTouHblil uror. lllecTtHaauaTepuyHas cuc-
tema cumciaeHus: coctout u3 10 uudp (or 0 10 9) u 6 6ykB JaTuHCKOro andasura
(A, B, C, D, E, F). Eciu Kk KakoMy-HUOY[b YUMUCIY B LIECTHAAUATEPUUHON CUC-
TeMe 100aBUM CIpaBa Hy/b, TO 3TO YMCIO yBeauuurcs: B 16 pas. OueHb BaXHO
VSICHUTDb TMPUHINATT TIECTHAAIATEPUYHON CUCTEMBbI CUMCIeHUs, TaK Kak MbI Oyaem
TMOCTOSTHHO MCITOJIB30BaTh €e MPH HalMCaHUU HalllUX MporpaMM Ha accembepe.

Tenepp HEMHOIO O TOM, KaK OyIyT CTPOMThCSI IPUMEPbLI Ha acceMOjepe B JaH-
Holt kHure. He coBceM ymoOHO NPUBOAWTL WX CIDIOITHBIM TEKCTOM, IIO3TOMY
criepBa OymeT WATW caM KOJ NPOTPaMMBEI ¢ IIPOHYMEPOBAHHBIMU CTPOKAMHU, a
cpasy Xe TIociie Hero — oObsIcHeHUWsT W TipuMedanus. [IpnMepHo Tak, Kak MmoKa-
3aHO B JucTHUHTE 1.1.

Jinctunr 1.1. NMpumep 3anncn accembnepHbiXx MHCTPYKLUMIA, NPUMEHAEMOI B KHUTe

(01) mov ah, 9
(02) mov al,8

(15) mov dl, 5Ah

O6paTtnTe BHUMaHKe, YTO HOMEpa CTPOK CTABATCS TOJIHKO B HACTOSIIEH KHHTE, U
mpu Habope MpoTrpaMM B TEKCTOBOM pemakTope 3T Homepa crtaBuTh HE HyxkHO!
Howmepa ctpok crassarca mis Toro, 4toObl ymobHO OBLTO JaBaTh OOBSICHEHHUS K
Kaxaoi crpoke: B crpoke (01) Mbl AenaeM To-To, a B ¢cTpoke (15) — to-To.

Hecwmotpst Ha To, 4TO Ha KOMIAKT-IUCKE, TIpUJIaraeMoOM K KHUTE, WMEIOTCS Ha-
OpaHHBIC W TOTOBBIE JUTSI acCeMONMPOBAHUS MPOTPAMMBI, MBI PEKOMEHIyeM BCe-
Taky IepBoe BpeMms HaOMpaTh UX CAMOCTOSTEIBHO. DTO YCKOPUT 3allOMMHAHME
OIEPATOPOB, 4 TAKXKE OOJErYUT IMPUBbIKAHUE K CAMOMY fA3BIKY.
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N ewe moment. Crpounbie u [IPOITMCHBIE cumBosnbl mporpamMmoii-accemoaepom
HE pasinyaroTcs. 3anvcu BUaa:

mov ah, 9

n

MOV AH, 9

BOCIIPMHMMAIOTCS OJMHAKOBO. MOXHO, KOHEYHO, 3acTaBUTb accemOiep pasiu-
4yaTb PEerucTp, HO Mbl ITOKA 3TOro aeiarb He Oyaem. Jlas ymoOcTBa yTeHUs IPoO-
TpaMMBI JIy4Ille BCETO OTepaTophl TeyaTaTh CTPOYHBIMU OYKBaMM, a Ha3BaHUS
TTOATIpOTPaMM B METOK HaYMHATh ¢ TIPOTTUCHOMN.

1.2. Hawa nepBas nporpamma

Hrak, nepexonum K Haieii nepsoii nporpamme (/001/prog0l.asm) (iuctuur 1.2).

Jinctnrr 1.2. Hawa nepBas nporpamma Ha accem6nepe

(01) CSEG segment
(02) org 100h

(03)

(04) Begin:

(05)

(06) mov ah, 9

(07) mov dx,offset Message
(08) int 21h

(09)

(10) int 20h

(11)

(12) Message db 'Hello, world!$'
(13) CSEG ends
(14) end Begin

Eme pa3 obparnm BHMMaHMe: Korja BBl OymeTe TeperevyaTsiBaTh IIPUMEpHI TTpo-
rpaMM, TO HOMEpa CTPOK CTaBUTb HE HYKHO!

B ckobkax ykasbiBaeTcst uMsl ¢aita u3 apxuba (aiIoB-IPUIOXKEeHNH (B TaHHOM
cayyae — /001/prog0l.asm, roe 001 — karanor, prog0l.asm — umsa acceMoiep-
Horo ¢aiina B DOS-dopmare).

Llpexcde wem noimamocs accembaupoeams, npoumume OAHHYIO 21agy 00 KoHya!

st Toro 4yToObl OOBSICHUTH BCE ONEPaTOphl M3 JuCTUHra 1.2, Ham morpedyercs
Heckosnbko rnaB. [loaToMy omucaHue HEKOTOPBIX KOMAHI Mbl Ha JaHHOM 3Talle
onyctuM. Ilpocro cuutaiite, 4yTo Tak HOKHO ObiTh. B camoe Onuxkaiiliee Bpem:
Mbl PACCMOTPUM OTHU omeparopbl moapodHo. MTak, crpoku ¢ Homepamu (01),
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(02) u (13) Bo1 urHopupyere. Crpoxku (03), (05), (09) u (11) ocTaroTcd MyCTHIMU.
Dro genaercs g HALISAHOCTUM M yaoOCTBA I[IPOrpaMMUCTA IIPU IIPOCMOTPE U
anaymae Komna. [Iporpamma-acceM6iiep TycThIe CTPOKH OTTYCKAaeT.

Tenepb nepeiiieM K pacCMOTPEHUIO ocTalbHbIX onepaTopoB. Co ctpoku (04) Ha-
YUHAaeTCs KON IpOorpaMMbl. DTO MeTKa, yKasblBalollas accembiepy Ha Hayauio

kona. B crpoke (14) crosar omneparopsl end Begin (Begin — "Havajio"; end —
"KoHel"). OTo KoHel mporpammbl. BooOille BMECTO coBa Begin MOXHO OBLIO
OBl UCIIOJb30BATh J1000e apyroe. Hampumep, start. B Takom ciyyae, HaMm Ipu-
ock OBl U 3aBepliaTh IMporpaMMy End Start (14).

Crpoku (06)—(08) BBIBOISIT HAa 9KpaH COOOILEHHE Hello, world!. 3mech MpH-
JeTcsl BKpaTlie paccKaszaTh O perucrpax mpoleccopa (0ojee MoApoOHO 3Ty TeMy
MbI PACCMOTPUM B MOCTEIYIOLINX IJIaBaX).

Peeucmp npouyeccopa — 3TO CIIEIUATBbHO OTBEACHHAS MaMsITh IJIsd XpaHEHHSA KaKo-
FO—HI/I6YI[B qucia. Hal'[pI/IMCp, €CJIN MBI XOTUM CJIOKWUTDH IBAa YUCJId, TO B MaTeMa-
TUKE 3alMUIIEM TaK:

=5

B=8

C=A+B.

A, B ¥ C — 3TO CBOETO poja PerucTpbl (€CliM TOBOPUTH O KOMIThIOTEpE), B KOTO-

PbIX MOIYT XPaHUThLCSI HEKOTOPbIe JAHHbIE. A=5 cjelyeT UuTaTh Kak: "[Ipuceauea-
em A uucao 5"

s IpUCBOEHUS PETHCTPY KaKOTO-HUOYIh 3HAYCHUSI B acceMOyiepe CyIlIecTByeT
orneparop mov (OT aHII. move — B JAHHOM ciydae "3arpy3uth’). Crtpoky (06)
cleflyeT UuTarTh Tak: "3aepyscaem & peeucmp ah uucio 9" (mpolie TOBOpPs, TIPU-
cBaMBaeM ah uuciao 9). Huxe paccmorpuM, 3ayeM 3T0 Heobxoaumo. B crpoke
(07) 3arpyxkaeM B perucTp dx aapec cOOOLIeHUs Adsg BbiBoAa (B JaHHOM IIpUMeEpe
5T0 OyIeT cTpoka "Hello, world!s"). [Hanee, B crpoke (08) BbI3bIBaeM IIpephi-
Banue MS-DOS, koropoe u BbIBeIeT Hally CTpOKYy Ha 2KpaH. IIpepriBaHus Oy-
IyT TIOAPOOHO paccMaTPUBATLCS B TOCTSIYIOMINX TJIABaX, MBI K¢ TIOKA KOCHEMCS
TOJTBKO CaMBIX 3JIeMEHTAPHBIX BEIIed.

1.3. BBegeHue B npepbiBaHnA

lIpepvisanue MS-DOS — 310 cBoero poaa moanporpamma (dacte MS-DOS), ko-
TOpasi HAXOUTCS TIOCTOSTHHO B MaMSITU M MOXKET BBI3BIBATHCS B JII0OOE BpeMsl U3
Jobolt mporpaMmMbl. PaccMoTpuM BhllliecKazaHHOE Ha TipuMmepe (TUCTUHT 1.3).

Cpa3zy cTOUT OTMETUTh, YTO B acceMOiepe mocjie TOUKU ¢ 3arsiTol pacrosiararr-
csl kommernmapuu. KomMmeHTapum Oynyt onyckatbest MASM/TASM npu accemo-
JupoBaHuU. [TpuMepbl KOMMeHTapHeB:

;9TO KOMMEHTaPUMN

mov ah, 9 ;9TO KOMMEHTAaPUM
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B KOMMCHTApUM TMPOTPaMMHUCT BCTABIISIET 3aMEUaHUS TI0 IIporpamMMme, KOTOPbIC
IIoOMOraloT COpu€HTUPOBATLCA B KOJIE.

JNuctunr 1.3. Mporpamma (anropnTM) CNOXeHNa ABYX Yncen

HauasnollporpamMMs!
A=5 ;B IepeMeHHYn A 3aHOCHMM 3HadeHue 5
B=8 ;B IlepeMeHHyD B 3Hauenue 8

Brisoellognporpamver Addition

;renepk C paBHO 13

A=10 ; TO Xe caMoe, TOJIbKO IpyTue uKcia
B=25
Brisosllognporpame! Addition

;renepk C paBHO 35

KonerllporpaMMs:

; BEIXOIVIM M3 TIPOIPAMMEL

NoanporpamMa Addition

C=A+8B

BosepaT/sIloanporpaMMe!

;BOBBpANlaeMCs B TO MECTO, OTKyIa BHI3HBAIN

KouerllognporpaMMe:

B nanHoM mpuMepe Mbl IBAXIbl BbI3BAIU IOAIPOrpaMmy (IIpoueaypy) Addition,
KOoTopad Ipou3BeJia CJIO0XKCHUC ABYX YMCECI, IIE€PCIAHHDbIX el B HNEPEMECHHDbIX A U B.
PesyanaT MATEMATUYECKOI'O Z[CflCTBMﬁ COXpaHACTCA B nepeMeHHoﬁ C. Koma BbI-
3bIBACTCA IIOAIPOrpaMma, KOMIIbIOTECD 3dlIOMHMHACT, ¢ KAKOIro MECTa OHda obL1a
BbI3BdHdA, MU IIOCJI€ TOIO, KdK Ipoucaypa OTpa6OTEUIa, BO3BpAalIaA€TCAaA B TO MECTO,
OTKyJda OHd BbI3bIBAJ1dCh. Takum 06pa30M MO2KHO BbI3bIBATL IIOAIIPOIPAMMDBL HE-
OTIPEACIICHHOEC KOJINYECTBO pa3 C JTII0boTo yJacTka OCHOBHOM TIporpaMMmbl.

[Ipu BeimonHeHuun ctpoku (08) (cMm. nUCTUHI 1.2) MBI BbI3bIBAEM MOANPOIPAMMY
(B maHHOM cJy4yae 3TO Has3bIBaeTCsl IpepbIBaHUE), KOTOPAas BBIBOAUT Ha DKpPaH
CTpoKy. s 3TOro MBI, COOCTBEHHO, W TOMeINacM HeoOXOmUMBle 3HAYCHUS B
PETUCTPHI, T. €. TOTOBUM [UTSl TIpEpBIBAaHNUST HEOOXOAMMBIE TTapaMeTphl. Beio pabo-
Ty (BBIBOJ CTPOKH, TiepeMellieHue Kypcopa) OepeT Ha cebs 3Ta mpoieaypa. Crpo-
Ky (08) crenyer untath Tak: "Beizvigaem deaduams nepeoe npepwviganue” (int — OT
anri. "interrupt” — "npepbiBaHue"). OOpaTuTe BHUMAaHME, YTO mocjie uuciaa 21
crouT OykBa h. OTo, Kak MbI yXe 3HaeM, LiecTHaaLarepuuHoe yuciao (33 B gecs-
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TUYHOU cucTteme). KoHeuHO, HAM HUYEro He MelllaeT 3aMEeHUThb CTPOKY int 21h
Ha int 33. Ilporpamma Oyaer paborath KoppekTtHo. Ho B accembiepe mpuHSTO
yKa3blBaTb HOMEpA IPEPbIBAHUI B LlIECTHAALATEPUYHOM CUCTEME, Ja U BCE OT-
JIa@YMKu paboTal0T ¢ ATOM CUCTEMOIA.

B ctpoke (10) MBI, KaK Bbl yXe JOTalaluch, BbI3bIBAEM TIpepbiBaHuE 20h. st
€ro BbI30BA HE HYXHO yKa3blBaTh Kakue-l1ubo 3HayeHus B peructpax. OHO BbI-
MOJHSET TOJbKO OJHY 3ajauy: BbIXod M3 Iporpammsbl (Bbixod B DOS). B pesynb-
TaTe BBIIOJIHEHUS IpepbiBAHUS 20h MPOrpaMma BepHETCs TyAa, OTKyIda ee 3alyc-
Kanu (3arpyxanu, Bbi3biBaiu). Hampumep, B Norton Commander unu DOS
Navigator. BTo 4YTO-TO BpOA€ OMNepaTopa exit B HEKOTOPBIX S3bIKAX BBICOKOIO
VPOBHSI.

Crpoka (12) comepxuT coobuieHue is BbiBoja. IlepBoe cioBo (message — co-
001lleH1e) — Ha3BaHUE 3TOro coodbuleHus. OHO MOXET ObITh JIOOBIM (HarpuMep,
mess WIM string U mIp.). Ob6parure BHUMaHue Ha cTpoky (07), B KOTOPOH MbI
3arpy;kaeM B PETUCTP dx aJpec 3TOTO COOOIICHUS.

MoXHO co31aTh ellle OJHY CTPOKY, KOTOPYI0O HA30BEM Mess2. 3aTeM, HAUMHAs CO
ctpoku (09), BcTaBUM B Hallly MPOTpaMMy CleAyrolie KOMaH/Ib:

(09) mov ah, 9

(10) mov dx,offset Mess2

(11) int 21h

(12) int 20h

(13) Message db 'Hello, world!$'
(14) Mess2 db 'Sto A!ST

(15) CSEG ends

(16) end Begin

YBepeHbI, Bbl MIOHAJIM, YTO UMCHHO HpOM30fI£LCT.

OOpatuTe BHUMAaHUE Ha MOCAEIHUI CUMBOJ B CTPOKAX Message M Mess2 — S.
OH yKa3bIBaeT Ha KOHEIl BBIBOAUMOU cTpoku. Eciu Mbl ero yoepem, To Tpepbl-
BaHME 21h MPOJOJKMT BbIBOA A0 TeX MOP, IIOKA HE BCTPETUTCS IAe-HMOyIb B ma-
MSITU TOT camblii cuMBosi $. Ha skpaHe, NOMUMO Hallleil CTPOKU, Mbl YBUAUM
"Mycop" — pa3Hble CUMBOJIbI, KOTOPBIX B CTPOKE BOBCE HET.

Tenepp accembiupyiite mporpammy. Kak 3710 caenarb — HamucaHO B Apuaoxice-
Huu 1. 3amerbTe, UTO Mbl co3gaeM Ioka Toibko COM-daiinbl, a He EXE! [lug
Toro 4roOnl monyuutb COM-daiis, Hy:KHO yKas3aTb OIpedeNeHHBbIe MapaMeTphl
accemOaepy (MASM/TASM) B komaHaHo#i crpoke. Ilpumep moayueHuss COM-
(aitna ¢ momolbio Macro Assembler Bepcun 6.11 1 pe3yabTaT BBIMTOTHEHHSI TPO-
rpaMMBbI TipuBeAeH Ha puc. 1.1. Tlpu BO3HHKHOBEHWHM OIMMOOK B Tpollecce ac-
ceMOMTMpOBaHUsT — obparmaiitech K Apuaoxcenuio 2, TOe paccMaTpWBAIOTCS TH-
MTHYHBIE OTITUOKK TIPU acceMOIMPOBAHUY TTPOTPaMM.
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{C:\Mom gokymenTelBook'\Enclosures’, ®aine-npunoxcenna’ 001} - Far

G, . .nEnclosuressPaias—npuaoweHdas~00liimnl.exe Progll.asm /HTJ
Microsoft (R> Macro Assembler Uersion boIt
Copyright <C> Microsoft Corp 1981-1993. All rights reserved.

Assembling: Progll.asm

Microzoft (R} Segmented Executable Linker Uersion 5.31.00%9 Jul 13 1992
Copuyright <G> Microsoft Corp 1984-1992. All rights reserved.

Object Modules [.objl: Progll.obj-t
Run File [Progli.coml: "Progll.com'
Liszt File [nul.mapl: MUL

Libraries [.1lihl:

Definitions File [nul.def]:

C:%. . .~EnclosuressPadau—npHaowxeauas~ool >PROGOL . COM
Hello,. world?

C:%. . .“EnclosuressPavias—npuaoweHua~0oi >
1 2 3 k] 5

Puc. 1.1. AccembnnpoBaHne 1 pesynbTaTt BbiMOHEHUS nporpaMmmbel Prog01.com

Ecnu y Bac ectb otnaguuk (AFD, CodeView), To MOXHO (4 JaXe HYXHO!) 3amyc-
TUTb 2Ty MPOIrpamMMmy IIOA €ro yIpaBieHHeM. DTO IOMOXET BaM Jydlle MOHITh
CTPYKTYPY M TIPUHIIMII paboThl acceMmOiepa, a Takke MPOJEMOHCTPUPYET peasib-
Hy10 paboTy HAIMMCAHHON HAMW TIPOTPaMMEI.

Ha pwuc. 1.2 mokasano, Kak 3Ta mporpamma BeIDISIAUT B omiamunke AFD Pro.
IMToka we obOpamiaiitTe 0co0Oro0 BHUMAHUS HA pazindne MeXAY peabHBIM KOIOM,
HAOpaHHBIM PyKaMM, U TeM, KaK 3Ta IporpaMma oToOpaxaeTcsli B OTIaIuuKe.
[MoapobHo padoTy OTINaAYMKA Mbl PACCMOTPUM B IMOCAEAYIOLIUX [JIaBaX.

afd PROGD1.COM - Far

SI OODm GS 1DF1 IP Di0o +0 DDOo
DI O@Dm DS 1DFi +2 200D
BP 000D ES 1DF1 HS 1DF1 +4 ?FFF
SP FFFE 8§ 1DFi FS 1DF1i +6 FA00O

|

DS = (0o

" DS : 0008
MOU AH .02 DS =001 m

MOU gﬁ.m1m9 DS:0018

INT D3 :0020m
INT 20 DS : 0028

i DS : 0030
DB DS : 0038
INSB DS : D04m
INSB D3 : 0048

m i 2 3 4 5 6 7 C D E
CD 20 FF 9F 00 77 FO FE 8D OA 4B
i5 @4 56 01 15 04 54 05 02 FF FF
FF FF FF FF FF FF FF FF B3 1D CcO
6A @5 14 00 18 OO F1 1D 0o 00 DO
05 00 0D 00 00 00 00 OO DD 00 OO

etrievelEHelp O

Puc. 1.2. Bug nporpammbl B otnagynke AFD Pro
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1.4. NocnecnoBue

lleavio Hacmosaweli enagul He 0bL10 Pa30Opambcss NOOPOOHO ¢ KAXCObIM ONEPamopoM.
DTO HEBO3MOXHO, €CIM Bbl He objamaete 0a3oBbIMU 3HaHUsIMU. Ho, mpouuTan
3—4 m1aBbl, Bbl IOMMETE IPUHLUIL U CTPYKTYPY IIPOrpPaMMBL Ha accemoblepe.

MoxeT OBITh, S3BIK acceMOyiep BaM TTOKA3ajicsl Upe3BhIUATHO CIIOXHBIM, HO 3TO,
TTOBepbTe, TONBKO C TIEPBOTO B3TJIsAAA. BBl TOKHBI HAYYNTHCS CTPOUTH AJITOPUTM
[porpaMmbl Ha accemObiiepe B royioBe, a Al STOr0 HYXHO OyIeT caMOCTOSITEIbHO
HanucaTb HECKOJbKO MPOrpamMM, OMUpasgch HA MHMOPMALMIO U3 AAHHON KHUIU.
Mpb1 OyaeM MOCTENEeHHO YYUTh BAC MbICIUThL CTPYKTYpOil accembiepa, cOCTaBIsATh
QITOPUTMBI, IIPOrpaMMbl, MCIOJb3Yd omepaTophl sA3biKa. Ilocne usyueHus ode-
pemHOM TJaBHl BB OyleTe UYYBCTBOBAaTh, YTO TIOCTETIEHHO HAYMHAeTe OCBAaWBaTh
acceMbiep, OymeT cTaHOBUTKLCST BCE TIPOIIIE U TIPOIIIE.

Hanpumep, eciu Bel 3HakoMbl ¢ beiicukoM, To, cTaBs Iepen coboil 3amadyy Ha-
nucath MporpaMmy, BoiBoasiyio 10 cmo "llpuBer”, BBl OyjaeTe MCMONb30BaTh
ornepaTopbl FOR, NEXT, PRINT M Mp., KOTOPbIE TYT K€ TOSIBATCS B BalIUX MBIC-
Jsix. Bel cTpouTe omnpeaeleHHBI aJTOpUTM TPOTpaMMBbl M3 3TUX OIEpaTopos,
KOTOpBIIf B KaKOW-TO CTENeHW MPUMEHUM TodbKo K belicuky. To ke camoe u ¢
acceMOnepoM. Ilpu mocraHoBKe 3amauyMd HAIMMCATh Ty WM MHYIO IIPOTPAMMY Bbl
MBICJIEHHO CO3/1aeTe AJITOPUTM, KOTOPbIH MPUMEHUMM K acceMOaepy M TOJbKO,
T. K. S13bIKOB, IIOXOXMX Ha accembiep, MpocTo He cyilecTByeT. Hamra samaya —
Hay4uTb BaC CO3[1aBaTh B yM€ QJITOPUTMbI, IPMMEHMMBbIE K acceMOnepy, T. €. 00-
pa3Ho TOBOps, HAYYUTb "MBICIUTh Ha acceMbiepe”.

B eiase 2 mbl mompoGHO paccCMOTPUM PErMCTPbl Ipolieccopa M HAMMILEM elle
OIIHY IPOCTYIO IIPOrPaMMYy.
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Pernctpbl npoueccopa

2.1. BBegeHue B peructpbl
MuUKponpoueccopoB 8086—80186

Peeucmp, xak Mbl yXe BbIllIEe TOBOPWIN, — 3TO CIEIMATBbHO OTBENEHHAs MaMsITh
JUTSl BPEMEHHOTO XpaHEHMs KaKMX-TO AaHHBIX. Mukporpoieccopsl 8086—80186
umeloT 14 peructpoB. B esaée I Mbl MO3HAKOMUIUCH C ABYMS M3 HUX: ah U dx.

B 1a6a. 2.1, 2.3 u 2.4 npuBeaeH nepeuyeHb BCEX PErMCTPOB, KPOME ip M PEerucTpa
¢daroB, KoTopble OyIyT pacCMOTPEeHbI OTAEJbHO.

2.1.1. Pernctpbl AaHHbIX

Tabnuya 2.1. Peructpb! AaHHbIX

ax bx cx dx
ah al bh bl ch cl dh dl
Akkymynatop basa CueTunk PerucTp gaHHbIX

PervcTpbl JaHHBIX MOTYT MCIIOJB30BAaThCcsl MPOTPAMMUCTOM O CBOEMY YyCMOTpe-
HMIO (32 MCKJIIOYEHMEM HEKOTOpPbIX ClaydyaeB). B HUX MOXHO XpaHMTb JIOObIe
JaHHbIE: 4ucia, aapeca u np. B BepxHem psay 1ada. 2.1 HaxoadTcs LIeCTHAALA-
TUpaspsiAHbIE PErUCTPhI, KOTOpPblE MOIYT XpaHuTbh uucia or 0 go 65535 win or
0h mo FFFFh B mecTHammarepuyHoOi cUCTEME, YTO OJHO M TO XKe€.

B crmemyromieit cTpoke pacIoloXeH psAl BOCHMHPA3PSIHBIX PETHCTPOB. ah, al,
bh, bl, ch, cl, dh, d1. B 3Tu perucrpbl MOXHO 3arpy:arb MaKCUMAaJIbHOE YUCIIO
255 (FFh). OT0 Tak HasbiBaeMble MOJOBMHKM (CTaplluasl WK MJaaLlas) LIeCTHAa-
LATUPA3PSLIHBIX PETUCTPOB.
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MBI yxKe U3ydmIn omnepaTop mov, KOTOPBIM TIpeaHasHaYeH ISl 3arpy3Ku Yuciia B
peructp. YToObl MPUCBOUTH, K MPUMEPY, PETUCTPY al 4ucio 35h, HaM HeoOXo-
JUMO 3aIuCcaTh TaK:

mov al,35h
a perucIpy ax — uncio 346Ah, tak:

mov ax,346Ah

Eciau Mbl romnbiTagMcsd 3arpy3uTbh OOJIbLIEE YMCIO, YEM MOXET COIEpXaTbh pe-
TUCTP, TO TIpU acceMOJUPOBAHUU TIPOTpaMMBI Tpou3oitaeT ommoka. Hampumep,
CIIEMYIONINE 3ATTUCH OyIyT OIIUOOYHBL:

mov—ah,123h - MakcumyMm FFh

mov—bx;42345h - makcumyM FFEFFh

mov—a1+60h - MakcumyM FFh

37echk Hago0 OTMETUTH, YTO €CIU IIECTHAAUATEPUYHOE UYUCIO HAYUHAEeTCs He ¢
mmudpsr (12h), a ¢ 6ykBel (C5h), To nepea TakuM 4yucioM ctaButcsl Hyab: 0CSh.
BDTO HeoOXOAMMO JJISI TOTO, YTOOBI MporpaMMa-acceMOyiep Morjla OTJIMYUTh, TAe
IIeCTHAAIIATEpPUIHOE YMCIIo, a T/Ie Ha3BaHUue NepeMeHHoW nan meTku. Hiske Mbl
paccMOTPUM 3TO Ha MPUMEPE.

HomycTuM, mpoueccop BBIIONIHSAET KOMaHAy mov ax,1234h. B aToM ciyyae B pe-
[UCTP ah 3arpyxaercsa uucio 12h, a B peructp al — 34h. To ectb ah, al, bh, bl,
ch, c1, dh U d1 — 910 maaawmue (Low) miu crapiuue (High) monoBuHKY LiecTHAI-
HATUPA3PSAHBIX PETUCTPOB (Tab. 2.2).

Tabnuya 2.2. Pe3ynbTatel BbITOJIHEHUA Pa3/INYHbIX KOMaH/

KomaHpa PesynbTar

mov ax,1234h ax = 1234h, ah = 12h, al = 34h
mov bx, 5678h bx = 5678h, bh = 56h, bl = 78h
mov cx, 9ABCh cx = 9ABCh, ch = 9Ah, cl = 0BCh

mov dx, ODEFOh dx ODEFOh, dh = ODEh, dl = OFOh

2.1.2. Peructpbi-yKkasartenu

Tabnuya 2.3. Peryctpsi-ykasarenu

si Di bp sp

MHpeke nctovHuka WNHpeke npneMHuKa PeFI/ICprI ana pa60TbI CO CTEKOM

Peructphl si (MHAEKC MCTOUYHMKA) U di (MHIEKC MPUEMHMKA) UCIOJB3YIOTCS B
CTPOKOBBIX oOllepauusax. Perucrpel bp UM sp 3ameicTBYIOTCA Ipu pabore co cTe-
KOM. MEI TToApoOHO WX pacCMOTPUM Ha TIpUMepax B CISAYIONINX TIaBax.
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2.1.3. CermeHTHbIE pernucTpbi

CerMeHTHBIE perHCTPbl HEOOXOAUMBI TS 0OpallieH!sl K TOMY WJIU UHOMY CETMEHTY
naMsTu (Hampumep, Buaeobydepy). CermeHTalusl MaMsITU — JOBOJBHO CIOXHAs U
00beMHasg TeMa, KOTOPYIO Takke OylaeM paccMaTpuUBaTh B CICAYIOIIMX [JABAX.

Tabnuya 2.4. CermeHTHble perucTphbl

cs DS ES ss
Peructp kopa Peructp gaHHbIX JononHuTenbHbIin Peructp cteka
perucTp

2.2, KOMaHp,bI CNOXeHnd n BbiinTaHnAa

It BRITIOMHEHNS apudpMeTHYeCKIX ONepalnii CIIOKeHNS W BEIUUTAHUSA B acceMOITe-
pe CYILIECTBYIOT CJISAYIOIINE ONepaTophl: add, sub, inc, dec.

2.2.1. Onepartop add

®dopmat oneparopa add nokasaH B Tabia. 2.5. BnocneactBuu Mbl Beerga Oyaem
o opMISITh HOBBIE KOMaHABI B MoOmoOHBIe TaOnuubl. B cromdme Komamma Oymer
olrcaHa HoBasg KoMmaHna W ee nmpuMmeHeHne. B cronbue Ha3Hauenwe — UTO BHI-
MOJHSET WM IS Yero CIyXUT JaHHas KoMmaHaa, a B cTojbue Ilpomeccop — mo-
Jelb (TUIT) Ipolieccopa, HaYMHAsg ¢ KOTOpOi KoMaHAa moiaepxusaerca. B cTon6-
e IlepeBoa OyaeT yKaszaHo, OT KaKOTo aHTIIUHMCKOTO cjloBa 00pa3oBaHO Ha3BaHUE
olepaTopa u JIaH MepeBo] 3TOroO CIOBA.

Ta6nuya 2.5. Oneparop add

KomaHpa MepeBop, HasHauveHue Mpoueccop
add npmMeMHMK, Addition — cnoxeHue  CnoxeHue 8086
MCTOUYHUK

B nanHom npumepe omeparop noagepxkubaercs mnpoieccopom 8086, Ho paborarh
KoMaHaa Oyner, eCTeCTBEHHO, W Ha 0ojiee coBpeMeHHBIX mpoieccopax (80286,
80386 u T. 1.).

KoMmanja add Npou3BOAUT CIOXEHUE IBYX ducea (IUCTUHT 2.1).

JinetnHr 2.1. NpyMepbl ncnonb3oBaHNA onepartopa add

mov al, 10 ;3arpyxaeM B permctp al umcio 10
add al,15 ;al = 25; al — mpuemHmMK, 15 — MCTOUHMK

mov ax, 25000 ;BarpyxaeM B permmcTp ax umciao 25000
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add ax, 10000 ;ax = 35000; ax — npmemuyk, 10000 — mMCTOUHMK

mov c¢x, 200 ;BarpyxaeM B perucTp cx umcio 200

mov bx, 760 ;a B permctp bx — 760

add cx,bx ;ex = 960, bx = 760 (bx He Meusercs); Ccx — I[IPUEMHUK,

bX — MCTOUHUK

2.2.2. Onepatop sub

KomaHna sub Mpou3BOOUT BhIYUTAHKME OBYX yuce (tabm. 2.6, muctuHr 2.2).

Tabnuya 2.6. Oriepatop sub

KomaHpga MepeBop, HasHnayenne [poueccop
sub nprueMHukK, Subtraction — BbuuTaHne  BbluuTaHue 8086
MCTOUHUK

JinetnHr 2.2. NMpuMepbl ncnonb3oBaHNA onepartopa sub

mov al,10

sub al,’7 ;al = 3; al — npueMHuK, 7 — MUCTOYUHMK
mov ax, 25000
sub ax, 10000 ;ax = 15000; ax — npmemuuk, 10000 — mMCTOUHMK

mov c¢x,100
mov bx,15

sub cx,bx

970 MHTEepecHo

CrelyeT OTMETUTB, YTO acceMOyiep MaKCHMAajabHO OBICTPBIN f3bIK. MOXHO TIO-
CYMTATh, CKOJIbKO Pa3 3a OAHY CEKYH/Y IIPOLIECCOP CMOXET CIOXUTb IBa JHOObIX
yucaa ot 0 no 65 535.

Kaxnas xomaHma Impoiieccopa BBINOIHAETCS OIpeneieHHOe KOJIUYeCTBO TaKTOB.
Koraa roeopsr, uto takToBasi yactora npoueccopa 100 MI'u, To 3To 3HAYUT, YTO
3a cekyHay mpoxoauT 100 MunanoHoB TakToB. UTOOBI KOMITHIOTEP CIOXUI ABa
Yucaa, eMy HY>KHO BBITTOJTHUTD CENYIONINe KOMaH b

mov ax, 2700
mov bx, 15000
add ax,bx

B pesysnbrare BBITTONHEHUS] JAHHBIX WHCTPYKIMU B peTUCTpe ax OyAeT 4WCIO
17700, a B peructpe bx — 15000. KomaHaa add ax,bx BBITIOJHSIETCS 32 OAWH
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TakT Ha mpoueccope 80486. INomyuaercs, uto kKoMmmbeiotep 486 DX2-66 MI1 3a
OIHY ceKyHay cioxuT asa niobbix yucna or O 10 OFFFFh 66 munnuonos (!) pas!

2.2.3. Onepartop inc

dopmMmat oneparopa inc npeiacrabieH B Tabn. 2.7.

Ta6nuya 2.7. Oneparop inc

KomaHpa MepeBop, HasHaueHue Mpoueccop

inc npmemHux  Inerement — UHKpeMeHT  YBenuueHue Ha eguHULY 8086

KoMaHnma inc yBeIUYUBaeT Ha €IMHUILY COAEPKUMOe TTPUEMHUKA (pEernucTpa win
STYeT KN H&MHTI/I). OnHa >KBUBaJIEHTHA KOMaHJe:
add mcrouHmk, 1

TOJIbKO BBITIOJHSIETCSI ObICTpEE HA CTapbiX KoMIblotepax (mo 80486) u sanmmaer
MeHblle 6aiT (JIMCTUHT 2.3).

Nunctunr 2.3. NMpumepbl KcnoNb30BaHUA onepaTopa inc

mov al,15

inc al ;renepk al = 16 (sxBuMBajieHTHa add al,l)
mov dh, 3%h

inc dh ;dh = 3Ah (sxBuBajeHTHa add dh, 1)

mov cl,4Fh

inc cl ;cl = 50h (oxBuBajeHTHa add cl,1)

2.2.4. Onepartop dec

dopmMmat oneparopa dec npeiacrabieH B Tabn. 2.8.

Ta6nuya 2.8. Oneparop dec

KomaHpa MepeBop, HazHaueHne Mpoueccop
dec npMEeMHUK Decrement — nekpemeHT YmMeHblUeHne Ha egu- 8086
HULy

KoMaHma dec yMeHbIIAaeT Ha €AMHMILY COAEPXKMMOE MpUeMHHMKA (JIUCTUHT 2.4).
OHa 5KBUBaJIEeHTHA KOMaHJIE:

sub MCcTOUHUK, 1
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NuncTuHr 2.4. NMpumepbl cnonb30BaHUA onepaTtopa dec

mov al,15

dec al ;renepr al = 15
mov dh, 3Ah

dec dh ;dh = 3%h

mov cl,50h

dec cl ;cl = 4Fh

2.3. Mporpamma anga npakTuKu

PaccmorpuM onHy HeOGOJBIIYIO MPOrpaMMy, KOTOpas BbIBOAUT Ha DKpPaH cOOO-
LIEHUe M XIeT, KOraa Mmojb3oBaTesb HaxMeT aiobyio kiaaBuiuny. [lociae yero Bo3-
ppawaercsi B DOS.

Pa6orate ¢ kinaBuatypoil nossossier npepbiBanue BIOS (I13Y) 16h, koTopoe MoX-
HO BBI3bIBaTh JAXE [0 3arpy3KM ONEPAlMOHHON CHUCTEMbl, B TO BpeMsl KaK Mpepbl-
BaHMS 20h, 21h M IOp. JOCTYIHBI ToubKO mocie 3arpysku 10.SYS/MSDOS.SYS —
onpeneneHHoil yactu OC MS-DOS.

YToObl 3aCTaBUTh MPOrpaMMy XIATh HAXATUsS IOJIb30BaTeaeM JII000OH KIaBUILH,
ciaenyeT BbI3BaThb (DYHKIMIO 10h MpepbiBaHusl 16h. BOT Kak 3TO BBIISIAUT Ha
MPAKTUKE:

mov ah, 10h ;B ah Bcerma ykasmBaeTcsa HOMep GyHKIMM
int 1l6h ; BEI3LIBAEM IIpeprBaHme 1oh — cepBuc pa®oTH ¢ KIIaBMaTypPON
BIOS (II3Y)

IMocne Haxkaths Ha MOOYI0 KJIABUIIY KOMITBIOTEP TIPOMOIKUAT BBITTONHSITH TTPO-
rpaMMy, a PeTUCTp ax OYIET comepsKaTh KOA KIABHUIIIHN, KOTOPYIO HaXajl TOJIb30-
BaTelb.

Crenytomas nporpamma (/002/prog02.asm) BBIBOAUT Ha BKpaH cOOOIIEHUE U
KAET HaxaTusl 0Ol KIaBUINKM, YTO PaBHO3HAYHO KoMaHje PAUSE B BAT-
daitnax (JiucTuHr 2.5).

NnectuHr 2.5. NMporpamma Ansa npakTukm

(01) CSEG segment
(02) org 100h

(03) Start:

(04)

(05) mov ah, 9

(06) mov dx,offset String

(07) int 21h
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(08)

(09) mov ah, 10h
(10) int 16h
(11)

(12) int 20h
(13)

(14) String db 'HaxvmTe smodyio KJIaBumy..S'
(15) CSEG ends
(16) end Start

Crpoku ¢ Homepamu (01), (02) u (15) noka onyckaem. B crpokax (05)—(07), kak
Bbl yX€ 3Haere, NPOM3BOIUTCS BbIBOA CTPOKM Ha 3KpaH. 3arem (crpoku (09),
(10)) oporpamma xjeT HaxaTus KiaBuiid. M HakoHeu, crpoka (12) 3aBepliaer
padoTy Halleil NporpaMmbi.

MBI yXe M3y4yWIu ONEepaTophl inc, dec, add U sub. Bel MOXeTe moakcnepuMeH-
TUPOBATDH (JIyyllle B OTJIaAYMKe) ¢ yucaamu. Hampumep, BOT Tak:

mov ah, OFh
inc ah

int 1é6h

DTO MO3BOJUT BaM JIYIIIE€ 3alTOMHUTH HOBBIC OII€PATOPLI.

B 2ra6e 3 paccMoTpuM NBOWYHYIO CHCTEMY CUMCICHWS, OCHOBBI CETMEHTAIINU
TTaMSITH U CETMEHTHBIE peTHCTphl. HammimeM WHTepecHYIO TIporpaMmy.
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CermeHtaumnsa namaTtu
B peasibHOM peXxume

B HacTtosinieit rjaaBe Mbl pacCMOTPUM OCHOBOIOJATAIONINE TIPUHITUITBI TTpOTrpaM-
MMPOBaHUS Ha sA3blke acceMOiiep. HeoOxoauMo TiiarelbHO pa3odparbcs B Kax-
JIOM TIPEUIOKEHUN, YSICHUTh JBOMYHYIO CUCTEMY CUMCIEHMSI U TIOHSITh TIPUHITUII
CEerMEHTALMHU MaMSITU B PeabHOM pexkuMe. MbI TakKe PacCMOTPUM OIlepaTophbl
accembyiepa, KOTOpblE HE 3aTparvBajli B MpUMepax U3 Mpeapiaymux riaas. Cpasy
OTMETUM, UYTO 3TO OJMH W3 CAMBIX CJIOXHBIX pa3iefioB JaHHOW KHUTU. MBI mo-
[bITAIUCH OOBSICHUTL BCE KAK MOXHO IIPOLLE, HE UCIOJb3Ysl CJIOXHBIX OIpele-
JieHui u TepMuHoB. Ecim 4To-To He moHsuim — He myraiitecs! Co BpeMeHeM Bce
CTaHeT Ha cBoM MecTa. Eciu Bbl MONTHOCTBIO pa3beperech ¢ MATEPUATIOM JAHHOMK
[JIaBbl, TO CUMTaWTe, 4TO 0a3y acceMOiepa Bbl udyunau. HauuHag c eraewr 4 Oy-
JIeM M3y4aTh S13bIK HAMHOI'O MHTEHCHUBHEIA.

M1 TOro 4yroObl JIyyllie [OHTh CEIMEHTALMIO MAMSITU, HAM HYXKHO BOCIIOJIb30BAThb-
cs1 omiamuukoM. MbI Mcronb3oBann B padbote nBa omnamunka: CodeView (CV.EXE)
u AFD Pro (AFD.EXE). JlonyctiM, BbI Hamucaiu MporpaMMy Ha accembiepe u
HazBau ee prog03.asm. CaccemOnupoBaB, Bbl noayuwnu ¢aiin prog03.com. Torna,
4yTOOBI 3AIYCTUTh Iporpammy mon omiamuukoM CodeView/AFD, Heobxomumo Ha-
OpaTh B KoMaHIHOI cTpoke MS-DOS crenyroinee:

CV.EXE prog03.com

moo:

AFD.EXE prog03.com
Hrak, Bioxuure riayoxe u — BOepen!

3.1. [1Bon4Hasa cuctema CYNCIIEHUS.
Bbut n 6anT
PaCCMOTpl/IM, KAdK B IIdMATHA KOMHbIOTepa XpaHﬂTCﬂ JAHHBIC. BOOGLL[C, KAdK KOM-

MbIOTEP MOXET XpaHWUTb, Hampumep, cjoBo "muck"? TaBHBIM MPUHIIUIT — Ha-
MarHM4YuBaHWE W pa3MarHUYMBaHue OMHON MOpOXKM (HazoBeM 2To Tak). OmHa



26 Yacrb |. SHakomMmbTech: accembrnep

MHUKpocxema TaMsITU — 3TO, TpydO TOBOps, OTPOMHOE KOJUUYECTBO MOPOXKEK
(mpuMepHoO Kak Ha MarHUTogoHHOU Kaccere). Ceituac monpodyeM pazodparbces.
ITpeamnonaoxum, 4To:

Hose Byzmer obozuavarhbcsa xak 0000 (deTwpe Hyssa),

Ommu 0001,

IBa 0010 (7. e. HpaBy® eIMHUIy MeHSEeM Ha HOJb, a

BTOPYI YyCTaHaBIMBaeM B 1) .

Hanee tak:

Tpu 0011
UeTepe 0100
IaTe 0101
llecTb 0110
CeMb 0111
BoceMsb 1000
IeBATH 1001
u T. I

"Hynu" u "eaHubl" — 3TO Tak HazbiBaeMble OUTHI. ONMH OUT, KaK BBl yXXe 3a-
METWJIN, MOXET MMETh TOJbKO nBa 3HadeHWs — O wim 1, To ecTh pasMarHuYeHa
WIM HaMarHuyeHa ta wiu uHasg gopoxka (0" u "1" — 3To yciaoBHoe obo3HaAUe-
Hue). Eciu BHUMATENIbHO IMTOCMOTPETh, TO MOXHO OOHAPYKUTh, YTO KAXIBIHA Cle-
IYIOIINH YCTAaHOBICHHBINM OWT, HAUMHAS CTIpaBa, YBEJIWMYMBAET YNCIIO B IBAa pasa:
0001 B mamem mpumepe — ommH;, 0010 — mBa; 0100 — gernipe; 1000 — Bocemb
U T. 1. DTO W €CTh ABOMYHAS ¢dhopMa TIpefcTaBIeHNs TaHHBIX. YTOOB 0003HAYNTD
yucaa oT 0 10 9, HaM HYXHO YeTbipe OUTa (XOTb OHU M HE OYOyT A0 KOHLA MC-
[OJB30BAHbI; MOXHO OBUIO Obl IPOJOJLKUTH: AecaTh — 1010, ogMHHAagUAThL —
1011, narHaguats — 1111).

KomnploTep XpaHUT maHHbIe B IaMSATH MMEHHO Tak. Jasa obo3HauyeHMs Kakoro-
HuOyIb cuMBoaa (LMGPBI, OYKBBI, 3aMITONH, TOYKM) KOMIIbIOTEP UCIOJIb3YeT OIl-
penenecHHOe KojaudecTBo Out. Kommbiotep "pacrosnaer” 256 (ot 0 go 255) pas-
JIMYHBIX CUMBOJIOB TIO MX KOMy. DTOTO JOCTaTOYHO, YTOOBI BMECTUTH Bce IMGPHI
(0—9), 6yksbl JaTuHCcKOro andasuta (a—z, A—7Z), pycckoro (a—s, A—4A) u ap.
(cm. npuaoxcenue 3). s NpeacTaBieHUss CMMBOJA ¢ MaKCUMAaIbHO BO3MOXHBIM
KogoMm (255) HyxHo 8 6ur. Otu 8 OMT HasmiBalOTCA OaiitoM. Takum oOpazom
OJIMH J11000i cUMBOJI — 3T0 Beeraa 1 Oaitt (tada. 3.1).

Tabnuya 3.1. OguH 6aiit ¢ kogom cumeona "Z"

0 1 0 1 1 0 1 0

P H P H H P H P
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( NpumeuyaHmne )

Cvnmeonbl "H" n "P" B Tabnuue 0603HavaloT "HamarHuyeHo" nnm "pasmarHnyeHo" co-
OTBETCTBEHHO.

MoxHo saeMeHTapHO npoBepuTh. CospaiiTe B TEKCTOBOM peaakTope ¢aiill ¢ Jo-
ObIM MMEHEM W HamleyaraiiTe B HeM OAWH CUMBOJ, Hampumep, "M", HO He HaXu-
Maiite knasuiy <Enter>. Eciu Bbl HOCMOTpUTE €ro pasmep, To ¢aila Oyaer pa-
BeH 1 Oaiity. Ecium Baml  pegakTop IIO3BOJSIET CMOTpPeTh  ailibl B
[IeCTHAAIATEpPUIHOM opMaTe, TO BBl CMOXETe y3HATh W KON COXPaHEHHOTO
cuMBoiia. B manHOM ciyyae — Oosbmag OykBa "M" wmMmeer Kom 4Dh B
LIECTHANIIATEPUYHON cUCTeMe, KOTopylo Mbl yxke 3HaeMm wiau 1001101 B 1BOMYHOT.
Takum oOpazom, cioBo "mmck' Oymer 3aHuMarb 4 Oafita wiu 4 x 8 = 32 Oura.
Kak BBl yxXe INOHSUIM, KOMIBIOTEP XPAHUT B HAMATU He caMu OYKBbI (CUMBOJIbI)
3TOrO CJI0Ba, a 110CJIe10BaTe/IbHOCTD "efuHu4YeK” 1 "HOJUKOB".

"B takoM ciydyae, moyeMy Ha 9KpaHe Mbl BUJUM HaOOp CUMBOJIOB (TEKCT, Tpel-
JIOXKEHMSI, CI0Ba), a He “eIUMHUYKU-HOMUKU”?" — crapocute Bbl. YTOOBL yaoBie-
TBOPUTb Ballle JIIOOOMBITCTBO, 3a0€XUM HEMHOIO BIEpel M OTMETHM, YTO BCIO
padoTy Mo BBIBOAY CaMOro CMMBosia (2 He OMTOB) Ha DKpaH BBIIOJHSET BUAEO-
Kapra (BUAeoaJanTep), KOTopas HAXOMUTCI B BallleM Komiiblotepe. M ecnu Obl ee
He OBUTO, TO MBI, €CTeCTBEHHO, Ha BKpaHe HUYETo OBl He YBUICIH.

B accembiepe mociie JBOMYHOIO 4UCIa BCErAa JOJKEH CTOATh cuMBOJa "b". Bro
HYXXHO UISI TOTO, 4TOOBI B Tpoliecce oOpaboTKM Hallero aiima mporpaMMa-
acceMbep cMomIa pa3INyaTh AECATUUHEIE, IICCTHAMUATEPUYHEIE W IBOUYHBIC
yucna. Hampumep: 10 — ato necsatb, 10h — 310 miectHaniars, a 10b — 310 nBa.
TakuM o6GpazoM, B PETUCTPEl MOXKHO 3arpy:KaTh ABOMYHEIE, JECSITUYHBIC W IIECT-
HaguarepuuHble ynciaa. Hanpumep:

mov ax, 20
mov bh, 10100b
mov cl,14h

B pesynbrare B permcrpax ax, bh M cl OyIeT HaXOOAUTHCS OTHO M TO JXKe YHCIIO,
TOJBKO 3arpykaeM MBI €T0, MCTIONB3YsT pasHble CHCTEMBI CUMCIIeHHS. B KOMIIbIo-
Tepe Xe OHO OyIeT XpaHUThCS B IBOMYHOM ¢hopMare (Kak B pervcTpe bh).

Hrak, momeenem uror. B koMmmbloTepe Besl WHMOPMAIUSI XPAHUTCS B JTBOUYHOM
¢opmare (aBouYHON cucreMe) mpuMepHo B TakoMm Buae: 10101110 10010010
01111010 11100101 (ecrecTBeHHO, 03 MPOOETOB; IS HATISITHOCTU MbI pasaeTuIu
OatiTel). Bocemv 6um — 3mo odun 6atim. OOuH CUMBOJI 3aHUMAaeT OOWH OaiT, T. €.
BoceMb OuT. Ilo maee, HUYero ciaoxHoro Her. OueHb BaXHO YSACHUTh JAHHYIO
TeMy, TaK KakKk Mbl OyleM IIOCTOSIHHO IIOJIb30BAThCS JBOMYHOII CUCTEMOM, U BaM
HEeoOXOAUMO 3HaTh ee Ha "OTIMYHO". B mpuHLMIE, JaXe €CIM YTO-TO HEe COBCEM
[OHITHO, TO — He oryauBaidTecs! Co BpeMeHeM BCe CTAHET HAa CBOU MECTA.
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3.1.1. Kak nepeBecTu ABOMYHOE YUCJIO
B AecATUYHoe
YroOB! TIEPEBECTU ABOMYHOEC YUCIO B JECCATUYHOEC, HAIO CIIOXKUTDH JIIBOMKU B CTE-

TICHAX, TIOKAa3dT¢JIM KOTOPBIX COOTBETCTBYIOT ITO3UIIUAM C€AWUHWUI B ABOWUYHOM
HUCJIC.

Hampumep, BozbMem umcio 20. B mBomyHO# cucTeMe OHO WMEET CJIeTYIOIIA
Bua: 10100b.

Hrak, HauyHeM cieBa Hampaso, cunTast oT 4 1o 0. Yucno B HyJIeBOIt cTeneHu Bce-
[1a paBHO €AMHULIE:

10100b=244+0+22+0+0=16+8=20
amoo
10100b=1%x16+0x8+1x4+0x2+0x1=16+0+4+0+0=20

3.1.2. Kak nepeBecTy AeCATUYHOE YNCNO
B ABOUYHOE

MoxHO AenuTh ero Ha /B, 3aMUChIBasi OCTATOK CIPaBa HAJEBO:
20/2 = 10, ocrtarok 0

10/2 = 5, octatok 0

5/2 = 2, octarok 1

2/2 =1, octatok 0

1/2 =0, ocraTok 1

B pesynbrare noayuyaem: 10100b = 20.

3.1.3. Kak nepeBecTM LLecTHagUaTepuyHoe Yncno
B AieCATUYHOEe

B mectHanuatepuyHoOi CUCTeMe HOMEp MO3ULUM LUQPBl B YUCIE COOTBETCTBYET
CTeleHU, B KOTOPYIO Hallo BO3BeCTU uucio 16:

8Ah =8 x 16 + 10 (0Ah) = 138

B Hacrogiuii MOMEHT CYILECTBYET MHOXECTBO KaJIbKYJIATOPOB, KOTOPbIE MOIYT
CUMTAThb U IIEPEBOMUThL YMCIA B pa3HbIX cUCTeMax cuuciaeHus. Hampumep, Kaib-
kyasitrop Windows B uHXeHepHoM Buje. OueHb yaoOeH Kaabkyjsitop n B DOS
Navigator. Eciii oH y Bac ecTb, TO OTMagaeT HeOOXOAUMOCTh B PYUHOM TiepeBojie
ONHOK CUCTEMbl B IPYIYIO, YTO, €CTECTBEHHO, YNPOCTUT padory. OnHAKO 3HATH
9TOT NPUHLIMI KpaiiHe BaskKHO!
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3.2. CermeHTauua namMmaTu
B peasibHOM peXxume

BosbmeM cneayloiiee npemnoxenue: "M3yyaem cermenThl namsTtu'. Teneppb na-
BaiiTe MOCYMTAaEM, HA KAKOM MecTe CTOUT OykBa "bl" B CJ10Be "CErMEHTHI" OT Ha-
yaja TIpeIIoKeHNsI, BKioyas Tpobenbl. Ha mrectHammatoM. IMomuepkHeM, dTo
Mbl CUUTAIM OT Hayaja IpeLIoKeHUsI.

Teneppr HEMHOIO YCIOXHUM 3aAady M pa3o0beM MpelIoXeHHe, KaK OKa3aHO B
npumepe 3.1 (cumBosiom " " o003HAUYEH Mpoden):

Mpumep 3.1

0000: Wsyuaem

0010: cermMeHTE

0020: namatu

0030:

B cnose "HU3zyuaem" cumBon "M" crouT Ha HylleBOM MecTe; cUMBOJ "3" Ha Iep-

BoM, "y" Ha BTOpoM U T. 1. B maHHOM cilyyae Mbl cyuTaeM OyKBbI, HAUMHasI C
HyJeBOI IO3MIIMM, MCHOAB3YS NIBa uMciaa. HaszoBeM MX CErMEHT U CMeEIleHUE.

Torna cumBon "u" OygeT uMMeTb CIEAYIOLIMI agpec: 0000:0003, T. €. CErMEHT
0000, cMellIeHue 0003.

B cioBe "cermMeHTH" OyaeM cuMTaTh OYKBBI, HAYMHAS C JIECSITOTO CETMEHTa, HO C
HyneBoro cwmeuieHusi. Torma cumBon "H" OydeT MMeTb CIEAYIOLIMI ampec:
0010:0005, T. €. IAThId CUMBOJ, HAYMHAasA C AECATOM MO3ULMM: 0010 — CErMEHT,
0005 — CMelIeHue.

B crnoBe "maMsaTh" cuuTaeM OYKBBI, HAUMHASI ¢ CETMEHTA 0020 U TaKXKe ¢ HyJeBOM
no3uuuu. TakuM oOpazomM, cumBos "a" OymeT MMeTh aapec 0020:0001, T. €. cer-
MEHT 0020, cMeLlleHue 0001.

Hrak, Mbl BBISICHWIM, YTO AJIs1 TOrO, YTOOBI HAMTHU ampec HY>KHOTO CMMBOJA, He-
0OXOIMMBI JIBa YMCJIA: caM CeTMEHT M CMellleHue BHYTPU 3Toro cermMeHTa. B ac-
ceMmOJepe CErMeHTbl XpaHSATCSI B CEIMEHTHBIX perucrpax: cs, ds, ss, es
(cm. pazo. 2.1.3 "Ceemenmusbie pecucmpul” eaagei 2), a CMEIIEHUS MOTYT XPaHUTBCS
B Ipyrux (HO He BO Bcex):

O perdcrp cs CIYXMT JJjIsi XpaHEHMs] CeIrMeHTa Koja Iporpammbl (code
segment — CerMeHT Koja);

O peructp ds — JUISI XpaHEHHS CEIMEHTa JaHHbIX (data segment — cEerMeHT
JIAHHBIX);

a

peTHCTp ss — JUIS XpaHeHWST ceTMEHTA cTeka (stack segment — CerMeHT cTeKa);

O perucTp es — AOINOJHUTENbHBIA CETMEHTHBIM PETUCTP, KOTOPbLA MOXET Xpa-
HHUTb aApec JII0OOro APyroro cerMeHra (Hampumep, BuaeoOydepa).
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HasaiiTe morpobyeM 3arpy3uTh B IIapy PETUCTPOB es:di CETMEHT M CMEIeHHE
OykBbl "M" B cioBe "mamsaTtu" us npumepa 3.1. BoT kak 3T0 OyaeT BBILISAETb Ha
accembOiepe (mpumep 3.2).

Mpumep 3.2

(1) mov ax, 0020
(2) mov es,ax
(3) mov di,2

Teneps B peructpe es HaxOAMTCI CEIMEHT ¢ HoMmepoM 20, a B perucrpe di —
cMelleHre K 0ykse (cuMBogy) "M" B cioBe "mamsatu”. TTpoBepbTre, moxanyiicra!

B »TOM MecTe CTOMT OTMETUTh, YTO 3arpy3Ka uucia (Homepa JIIoOOro cerMeHTa)
HamnpsIMyI0 B CETMEHTHBIN peructp 3amnpeiieHa. [ToatoMmy Mbl B cTpoke (1) criepsa
3arpy3ujid HOMEp CEIMEHTA B ax, a B cTpoke (2) noMecTuau uucio 20 U3 peruct-
pa ax B es.

MOV oS ; ommbka !
OS24 ; ommbka !

Korga mbl 3arpyxkaeM mporpamMMmy B MamMmsTb, OHA aBTOMAaTUYecKM pacrojiaraercs
B IlepBoM cBoOogHOM cermeHTe. B ¢aiinax tuna COM Bce cerMeHTHBIE PEruCT-
pbl 110 YMOJYAHUIO MHULIUAIUZUPYIOTCA /I ITOrO0 CerMeHTa (ycTaHaB/uBaloTCs
3HAYCHWsI, paBHBIE TOMY CETMEHTY, B KOTOpPBIN 3arpykeHa IporpaMma). IOTO
MOXHO IIPOBEPUTH IIpU IOMOLIM oTiagyuka. Eciu, Hanpumep, Mbl 3arpyxaem
nporpaMmy THma COM B mamsTh, U KOMIIBIOTEP HAXOAUT MEPBLIA CBOOOAHBIN
CEerMEHT C HOMEPOM 5674h, TO CETMEHTHbIE PErMCTPhl OYIyT MMETh CIAEAYIOLINe
3HAYCHUST:

cs = 5674h
ds = 5674h
ss = 5674h
es = 5674h

WNHbIME clToBaMU: cs = ds = ss = es = 5674h

Kon mporpammer Tuma COM poikeH HadMHATHCS CO CMEIMIEHUST 100h. s
9TOr0 MblI, COOCTBEHHO, M CTAaBWJIM B HAIUMX IPOLLIbIX IPUMEPAX IPOorpaMm
omneparop org 100h, yKa3bIiBasg acceMOjiepy NpHu acceMOIMPOBAHUU MCITOIb30-
BaTh CMElIEeHUEe 100h OT Hayaja CerMEHTA, B KOTOPbIA 3arpyxeHa Hallua mpo-
rpaMma (I1o3xe Mbl pacCMOTpUM, mouyeMy TakK). CerMeHTHble PErucTphbl, Kak
yXe YIOMHUHAJOCh, aBTOMaTUUYECKN MPUHWUMAIOT 3HAYE€HHE TOTO CEeTMEHTa, B
KOTOPbI 3arpy3uijachk Hawa nporpamma. Ilapa perucTpoB cs:ip 3agaeT TeKy-
UKW aapec Koaa.
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3.2.1. UccnepoBaHue nporpamMmmbl B oTiiagumke

Ternepb paccMOTpUM, Kak BC€ BTO MPOUCXOAUT, HA KOHKPETHOM TMpumepe (Jiic-
TiHT 3.1).

Nunctunr 3.1. UccnepoBaHne nporpaMmbl B oTnagunke

CSEG segment
org 100h
_start:

mov ah, 9

int 21h
int 20h
String db 'Test message$'

(0
(0
(0
(0
(0
(0
(0
(0
(0 CSEG ends
(1

1)
2)
3)
4)
5) mov dx,offset String
6)
)
8)
9)
0)

end start

Hrak, ctpoku (01) u (09) onuchIBalOT CErMEHT:

O CsEG (maeM MM CeTMEHTY) segment (OTieparop accemojepa, YKa3BIBAIOIINIM,
YTO UMM CSEG — ITO HA3BAHUE CEIMEHTA);

0 CSEG ends (END Segment — KOHEIl CEIMEHTA) yKa3blBaeT acceMOiepy Ha Ko-
HEILl CETMEHTA.

Crpoka (02) coobLiaer o TOM, YTO KOJA MPOrpaMMbl OyIeT pacroiaraTbCsl Hauu-
Hag co cMeuleHus 100h. Ilo aTomy aapecy B ImaMsaThb BCeraa 3arpyxailorcs Ipo-
rpammbl Tuna COM.

3amyckaem mporpammy u3 auctuHra 3.1 mom ortnaguunkom AFD Pro. Homyctum,

OHa 3arpy3ujiach B CBOOOJHBIM cerMeHT 1DF1h (puc. 3.1). TlepBas komaHna B

crpoke (04) Oyzmer pacnosararbcsi 10 TAKOMY aapecy:

1DF1h:0100h (r.e. cs = 1DFlh, a ip = 0100h)

OO0partuTe BHUMAHUE HA PErucIphl cs U ip!

Iepeiimem K caenytomeit komanne. st storo B omnagunke AFD HaxMmure Kia-

pumy <F1>, B CodeView — <F8>, B mpyrom — MmocMOTpuTe, Kakasl KJIaBUIIa

HYXHa; OymeT HamucaHo 4To-To Bpome <F8>+<Step> mmm <F7>+<Trace>. Te-

Mepb Bbl BUAUTE, YTO U3MEHUJIUCDH CIAEAYIONIME PerucTphl (puc. 3.2):

O ax = 0900nh (TOYHEE, ah = 0Sh, @ al = 0, T. K. Mbl 3aIpy3WIM KOMaHAOH mov
ah, 9 4Mcio 9 B perucrp ah, Ipu TOM He Tporas al. Eciau Obl al ObUl paBeH,
CKAaXEM, 15h, TO I0C/I€ BbIIOJIHEHUS JAHHOW KOMaH/Ibl B ax HAXOAUIOCh Obl
YUCJIO 0915h);

O ip = 102h (T. €. yKa3bIBACT Ha agpec CJEAyIolIei KoMaHasl). M3 3Toro MoxHo
caenaTh BBIBOM, UTO KOMAaHIA mov ah, 9 3aHmUMaer 2 6afita: 102h — 100h = 2.
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fd PROGO1.COM - Far

nonm DI OO0 -PS—iBFt
0o1? BF mo00 ES 1DFi
Dooo SP FFFE 88 1DFi

0100 B402 MOU
0102 BADZO1 MOU
0105 CD21 INT
0107 CD20 INT

DEC
DB
INSE
INSB

3 4 5
CD 20 FF 9F 00D 7R
15 @4 56 D1 15 04
FF FF FF FF FF FF
6A 05 14 DO 18 OO
05 00 0D D0 DD 0D

PiProcSteplElR

njnjn] 81 0000 | GS 1DF1 |

[IP 0100
HS 1DF1
FS 1DF1

AH. 02
DX . 0109
21

20
Ax
65

6 7
Fo FE
5 05
FF FF
Fi 1D
oo 0o

Stack

+0
+2
+41
+b

]

DS
D3
DS
DS
DS
DS
DS
DS
DS
DS

C
8D
m2
B3
jolo}
olo}

= Dono
D008
0o10
Do g
0O20n
Do2e
:0O30
:Do3g
:Do40
D048

Dooo
200D
2FFF
2A00

D E
OA 4B
FF FF
il Co
0o 0o
oo 0o

Puc. 3.1. Bua nporpammbl 13 nuctuHra 3.1 B otnagynke AFD Pro

GO1.COM - Far

Ax D700) SI DODO C8 1DF1
B o DI OOO0 DS 1DF1
0o1? BF mo00 ES 1DFi
Dooo SP FFFE 88 1DFi

MOU
MOU
CD21 INT
cnzo
48
65

oUTSY

CD 20 FF 9F 00D 7R
15 @4 56 D1 15 04
FF FF FF FF FF FF
6A 05 14 DO 18 OO
05 00 0D D0 DD 0D

PiProcSteplElR

1P 0i02]

HS 1DF1
F§ 1DF1

AH. 02
D& . 0109
21

Fo FE
5 05
FF FF
Fi 1D
oo 0o

Stack

+0
+2
+41
+b

]

DS
D3
DS
DS
DS
DS
DS
DS
DS
DS

C
8D
m2
B3
jolo}
olo}

= Dono
D008
0o10
Do g
0O20n
Do2e
:0O30
:Do3g
:Do40
D048

Dooo
200D
2FFF
2A00

D E
OA 4B
FF FF
il Co
0o 0o
oo 0o

Puc. 3.2. B otnagymke BbINOSIHEHA KOMaHAa mov ah, 9

Crenyroinasg komaHaa (Haxumaem kinapuiy <F8>/<F1>) usmeHsieT perucTphl dx
U ip. Tenepp dx yKa3blBaeT Ha CMELIEHME CTPOKU "Test message$" OTHOCU-
TeJIbHO Hayala cerMeHTa, TO €CTh 109h, a ip paBHsETCS 105h (ampec claemylollei
KoMmaHabl). HeTpyaHo mocuMTaTh, YTO KOMAaHAA mov dx,offset String 3aHMMAa-

er 3 Gaitra (105h — 102h = 3) (puc. 3.3).

Ob6paTtnTe BHIMaHNeE, YTO B acceMOiepe MBI TTHIIIEM:

mov dx,offset String
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d B OTJIATYUKE BUIOUM CIICAYIOIICE:

mov dx,109 ;109 — mecTHamiaTepruHOe uMCIo, HO CodeView m MHOIME IpyIMe
oTJIaIuMKM CUMMBOJI 'h' He cTaBdT. 3TO HAOO UMEThH B BUIY.

SI 0OO0 CS 1DF1  |IP O105] Stack +0 DOOD
DI OOO0 D§ 1DF1 — +2 20CD
BF mooo ES 1DF1 HS 1DF1 +4 9FFF
SP FFFE 88 1DFi F§ 1DF1 +6 7A00

1]
DS : DOnO
MOU DX . 0109 DS : DODE
INT 21 DS :0010
INT 20 DS :0018
DS 0020
DS 0028
DS 0030
DS 0038
! DS : D040
SUB AL.20 DS : D048

C D E
CD 20 FF 9F 00 7R FO FE 8D OA 4B
15 @4 56 01 15 @4 5A D5 02 FF FF
FF FF FF FF FF FF FF FF B3 1D CO
6A 05 14 OO 18 OO0 F1 1D oo 00 0O
05 00 00 D0 0D 0D 0D DO oo 00 0o

PiProcSteplElR

Puc. 3.3. B othagymke BbINOIHEHA KOMaHAa mov dx, 0109

Ilouemy tax npoucxonut? [eso B TOM, 4TO B Ipolecce 00paboTKU Haliero ¢aii-
ja, iporpamma-acceMoep (MASM/TASM) mojcTaBisieTr BMeCTO offset String
peaNbHBI aapec CTPOKHU C UMEHEM String B MaMmsiTh (ee cMmenieHue). MoxHO,
KOHEYHO, 3aIucarh cpasy:

mov dx,10%h

HanHast mporpamMma OyzeT paboTtaTb KoppekKTHo. Ho s 3Toro HaM HYXXHO BbI-
CYNTATHh caMUM 3TOT ampec. [lompobyiiTe BCTaBUTh CICAYIONINE KOMAHIBI, HAYM-
Has co crpoku (07), B auctuHr 3.1:

(07) int 20h
(08) int 20h
(09) String db 'Test message$'
(10) CSEG ends
(11) end start

[Ipocro nponybiaupyeM KOMaHiy int 20h (XOTsi, KaK Bbl YX€ 3HAeTe, BbIIIOJ-
HeHue mporpaMMbl Ipekpaturcs Ha crpoke (07)). Temepb accemOaupyiiTe Mmpo-
rpaMMy 3aHOBO. 3allycKaiTe ee 1ol OTIaguukoM. B kauectse leMOHCTpaLuUU BOC-
noib3yemest orianuukom CodeView, npu 3ToM IporpaMma MOXKET 3arpy3UThCsl B
JPYTOIl CETMEHT, TaK KaK OTIATIMKHA WMEIOT pasHble pa3sMephl W, COOTBETCTBEHHO,
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3aHUMAIOT pa3Hoe KOJUYecTBO ofepaTuBHOW mamsiTu. [lycTh Temepb cerMeHT, B
KOTOpBIA 3arpy3uyiach Halla ImporpamMma, OymeT paBeH O0A09h. BelmonHsgiiTe wiar 3a
LIArOM IIporpamMmy 10 TeX Iop, I0Ka He AoiaeTe M0 3arpy3Kd CMeIlEeHMS CTPOKM B
perucTp dx. Bbl yBUauTe, 4TO B dx 3arpyxaerca He 109h, a mpyroe uucno. [loay-
MaiiTe, oYeMy TaK IMPOUCXOIUT.

A MBI TIOKA TTOIpOOHEN PacCMOTPHUM, UTO HAXOAUTCS B Ipe/e/iaXx OKHA OTIaIunKa
CodeView.

B oxHe Memory (ITamsite) otnanunka CodeView (y AFD HeuTo momoGHOe) BbI
YBUANTE TpUMeEpHO cieaytoiee (Tabdi. 3.2 u puc. 3.4).

Ta6nuya 3.2. Ctpoka omagumka CodeView

1 2 3 4

0AQ09 : 0000 CD 20 FF 9F 00 9A FO FE = 4.

PaccmoTtpuM cTpoKy oTiagumka:

O mno3unusa 1 (0A09) — cerMeHT, B KOTOpBIN 3arpy3wiach Halla IporpaMma
(MoxXeT ObITh JIIOOBIM);

O mno3unusa 2 (0000) — cMellleHWe B JAaHHOM CerMeHTe (CerMEHT U cMellleHue
OTAENSIOTCS BOETOUrEM (:));

O mosumms 3 (CD 20 FF .. FO FE) — KOJ B MIECTHAMIIATEPUIHON CHCTEMeE, KO-
TOPBIN pacriojaraeTcst, HAUMHas ¢ aapeca 0209:0000;

O mnosunusa 4 (= 4.) — koa B ASCII (Huxxe paccMOTpHUM), COOTBETCTBYIOIIUI
1IeCTHAIATEPUYHBIM YUCIaM ¢ TIPABOW CTOPOHBI.

File Edit Search Run Data Optionz Calls Windows Help

= - sourcel CS:IP
DADZFO100 B409 AH .09
BT 0102 BAODBOL DX.010B
0AD? 0105 CD21 21
0DAD? : 0107 CD20

DAD? 0109 CD20

DADY? : 0108

DADY = 010G 83
DADY : 01 0F [DI+65]1.CH
DAY = 0112 a7
0AO9:0114 &1

DAD? = 0115

1=L5
DA DY - DODD = H.bEI-E|lEe
DAD? :000D B3—97—B3—B6—B8S6—B+—15 D4 DHveEg+00E
ADY :001A 8.2
0
t.0

=

Lowe H1U91.

[

DADY - 0027
DADY - 0034
DADY? : 0041
DADYT : DD4E oo feooocooo
DADY : D05 B ag

Lo 4=

<F8=Irace> <{F1D=Step> <F5=Go> <{F3=51 Fmt> <Sh+F3=M1 Fmt>

Puc. 3.4. CermeHT, cmellieHMe, LeCTHaALATEePUYHbIA U OBOUYHBIA KOOl NPOrpaMmbl
n3 nuctuira 3.1 B otnag4mke CodeView
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B nosunmu 2 (cMelileHue) BBeAWUTE 3HAYEHUE, KOTOpoe OyleT HaXoJUThesl B pe-
FUCTPE dx Iocje BbilogHeHus crpoku (5). Ilocae sToro B mo3uuuu 4 Bbl YBUIU-
T€ CTPOKY Test message$, 4 B NO3ULMKU 3 — KOJbl CMMBOJIOB Test messages$
B lUeCTHAAUATEPUUYHON cucreme. Tak BOT 4yTO 3arpyxaercd B dx! DTo He 4ro
nHoe, kak AIIPEC (cmenienue) Haiiel cTpoKHd B cerMeHTe!

=] E3
File Edit Search Run Data Options Calls Windows Help
31—

B40?

sourcel CS5:IP —[7?1reqg
AHMou gH. @ AR = 0O
| HOU Dy 010E | =
TN 5 _
INT 20 =
20
5P

0183
BYIE PTR [DI+651.CH
0187

tings“AQHUHUC
0% : ODFE t =
0% (0108 (Test messaged) §
D7 “B118 E 7 )
0?:0125 =gFueTog .H:g
N9 :0132 EeucHiT’ O3
09 :013F FI.B. £3efal
“9:314'3 e il il 111 AL

<FB=Trace> CFill=Step> <FS=Go> <F3=51 Fmt> <Sh+F3=Mi Fmt>

Puc. 3.5. Ctpoka Test message$ B Nnamsitm

HTak, MBI 3arpy3uiiv B dx aapec cTpoku B cermeHTe CSEG (cTpoku (01) u (09) us
quctudra 3.1). Tenepb mepexoauM K cienymolieil KomaHae: int 21h. Bel3piBaem
npepbiBanue DOS ¢ ¢yHkuueir 9 (mov ah,9) U aapecoM CTPOKU B dx (mov
dx,offset String).

Kak yxe ymoMuHasoch paHblle, IIPU BbI30BE IPEPhIBAHUI B MpPOrpamMmax B ah
3aHOCUTCS HoMep (GYHKLUMU. OTH HOMEpA XKeJaTelbHO 3allOMUHATh (XOTsS Obl
4YacTo MCMOJAb3yeMbl€), YTOObl MOCTOSIHHO HE UCKATh B CIIPABOYHMKAX, KaKue
JeHCTBUS BHITIOHSET Ta YUIH WHas hYHKITHS.

3.3. Hawe nepBoe npepbiBaHue

@OyHKIMUA 0%h TIPepbIBAHUST 21h BBEIBOOUT CTPOKY Ha BKpaH, aapec KOTOpo# yka-
3aH B peructpe dx. M3o06pa3zum 3T1o B Tabus. 3.3. Hanee Bcerga OyneM OMUCHIBATH
(PYHKIMHU C IOMOIIbIO TAOJIMILI.

B cronbue Bxoa Mbl yKa3zpiBaeM, B KaKUe PErMCcTpbl UTO 3arpyXarb Mepesa BbI30-

BOM IIpepbiBaHHUs, a B cToJOUe Bbixom — uTo BosBpaiuaer ¢pyHKuus. CpaBHUTE
9Ty TabnuLy ¢ JUCTUHIOM 3.1.
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Tabnuya 3.3. OyHKLMA 09h NPEPLIBaHNSA 21h — BbIBOJ CTPOKY CUMBOJIOB
Ha aKpaH B TEKYLLyIO MO3ULMIO Kypcopa

Bxop, Bbixop,
ah = 09h Huuero
dx = appec ASCIl-cTpokn CUMBONOB,

3aKaHuuBawoLuiica 's'

3.3.1. Yto Takoe ASCII?

Boobmie, mobast crpoka, cocrtosimast n3 ASCII-cumBonos, HaswBaeTtcs ASCII-
crpokoii. ASCII-cumBonbl — 310 cuMBoibl oT 0 go 255 B DOS, kyga BxomsT Oy-
KBbI PYCCKOIO M JIATUHCKOIO angaBUTOB, LUMPbI, 3HAKM MOPENUHAHUIA M 1.
(monubiit criucok ASCII-cUMBOIOB Pa3aIUUHbIX KOJUPOBOK CM. B npuaoiceHuu 3).

Ha sToM Mbl 3aKkaHYMBaeM paccMaTpuBaTh CerMeHTalMio mamatu. Eciau u ocra-
JICh Koe-Kakume TpoOeTbl, TO B TOCHEAYIOMNX TiaBaX MBI WX 00S3aTeqbHO 3a-
orauM. Hameemcst, uTo BEI 6e3 ocoboro Tpyaa pasobpannchk B maHHo# teMe. Io
KpaitHeit Mepe, YIOBUIN TIPWHIIATI CeTMEHTAIINY TTaMSITH.

3.4. MNporpamma gng npakTuKn

Tenepsb mHTepecHas mporpamMmka (/003/prog03.asm) I IpaKTUKH, KOTOpasi BbI-
BOJUT B BEPXHUU JIEBBIN YTOJ 9KpaHa Becelyl POXUIYY Ha cuHeM ¢oHe (Jinc-
TUHT 3.2).

Jinctnur 3.2. NMporpamma ana npakTMKmn

CSEG segment
org 100h

mov ax, 0B800h
mov es,ax

mov di, 0
mov al,l
mov es: [di],ax

mov ah, 10h

(01)

(02)

(03)

(04)

(05)

(06)

(07)

(08) mov ah, 31
(09)

(10)

(11)

(12)

(13) int 1o6h
(14)

(15)

int 20h
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(le)
(17) CSEG ends
(18) end beg

MHorue oneparopsl Bbl yke 3HaeTe. [10aToMy paccCMOTPUM TOJNBKO HOBBIE.

B nanHoMm mpumepe, IS BbIBOAA CUMBOJIA Ha KpaH, Mbl HCIONIb3YyeM METOM
MpsMOTo oToOpaxeHus1 B BumeoOydep. Uto 310 Takoe — OymeT MmoapoOHO pac-
CMOTpPEHO B CJIEMYIOIINX TJIaBaxX, Tak KaK 5Ta TeMa 3aciIy>KUBaeT OTACIHLHOTO pas-
nena. B crpoxax (04) u (05) 3arpyxaeM B CeTMEHTHBIN PEeTUCTP es YUCIO 0B80Ch,
KOTOPOE COOTBETCTBYET CErMEHTY IUCILIeS B TEKCTOBOM pexuMe (3allOMHMTE
ero!). B crpoke (06) 3arpyxaem B perucrp di Hosb. DTO OyaeT CMelleHUe OTHO-
cUTeNbHO cerMeHTa 0B300h. B crpokax (08) u (09) B peructp ah 3aHocuTCs aT-
pubyt cumBoaa (31 — sipko-Oenblii cUMBOJT Ha cuHeM ¢oHe) U B al — ASCII-
kon cumBoja (01 — sto "poxuna”).

B ctpoke (10) 3aHOoCcHM MO aapecy 0B800:0000h (3TO TIepBBIM CHUMBOJ B MEpBOM
CTpoKe aucruiess — B BepxHeM JeBoM yriy) atpudyt u ASCII-koa cumBona (31 u
01 cootsercTBeHHO). OOpaTUTe BHUMaHWe Ha (opMy 3amucH oreparopa mov B
ctpoke (10). KBagpaTHele ckoOKM [ ] YKa3blBalOT HA TO, YTO HAAO 3arpy3uThb
YUCJIO HE B PErucTp, a MO aapecy, KOTOPbIA COAEPXKUTCSI B ITOM PErucTpe
(B 1aHHOM ciydae, KaK yxKe OTMeuaaoch, — 3TO 0B800:0000h).

cmd - Far - prog03.com

G:xMou pokymenTw~Book“Enclosures Parasu—npuaoxeHuas003 >progl3 . com

Puc. 3.6. PegynbTaT BoinonHeHns nporpammbl Prog03.com

Moxere [03KCIEePUMEHTUPOBATh ¢ JAHHBIM NPUMEPOM. TOJIbKO He MEHSIHTE I10-
ka crpoku (04) u (05). B kayecTBe CErMEHTHOIO PErUCTpPa OCTABUM es, XOTS
MOXHO, KOHEYHO, U ds MCTOb30BaTh. bojee moapobHO MeTom TpsaMoro otobpa-
XeHusl B BumeoOydep paccMoTpuM moszxe. Ceiluac HaAM U3 MPUBEICHHON BBILIE
MTPOTPAMMBI HYKHO TIOHSITh TOJIBKO MPUHIIATI CETMEHTAIINH Ha TIPaKTHKE.
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970 UHTepecHo

Hy u Hamocienok uHTepecHblil dakr. BbiBoa cuMBoja MPsSIMBIM OTOOPaKeHUEM B
BUaeoOydep SIBISeTCs caMbiM OBICTPbIM M3 BCEX BO3MOXHBIX CIIOCOOOB BbIBOIA
CHMBOJIOB WJIM PUCOBAHUS TOYKW HA DKpaHe. BBITTONMHEeHWe KOMaHABI B CTPOKE
(10) zanumaer 3—5 takroB. Takum obpazom Ha Pentium-100 MI'ny, MoxHo 3a
cekyHuy BbiBecTd 20 MULIMOHOB(!) CUMBOJIOB MJIM 4yTh MEHBIIE TOUYEK HA SKpaH!

3.5. NMoasegem utorun

VBaxkaembiit yntatens! BoT Bel U 03HAaKOMWIUCH ¢ yacmeio I kHuru "Accembiep?
D10 mpocto! Yuumcs mporpaMMmupoBarh”.

Hrak, naBaiiTe momBeaeM ¢ BaMU UTOT. B mepBoit 4acTW MBI paccMOTpenu clie-
Jytoliee:

O 1ecTHAALUATEPUYHYIO CUCTEMY CUMCIICHUS;

JBOMYHYIO CUCTEMY CUMCIIEHMS;

HEKOTOphIE perucTpbl MUKpomnpolueccopos Intel 8086/8088/80186;

OCHOBBI CETMEHTAIlMU MaMSITU B peaJIbHOM pexXume;

gaaoaa

omeparopnl acceMonepa:

e org — C KakoTO MecTa OTCUMTHIBATH CMEIICHNUE;

e mov — 3arpy3Ka JaHHBIX B PETUCTP WU TTaMATE (TTEpeMEHHYIO);
e add — CIIOXEHHUE;

e  sub — BbIYUTAHUE;

e inc — yBeIMUCHHE HA CAWHMUILY,

e int — BBI30OB MPEPBIBAHNS;

O ¢dyskMio 09h mpepbiBaHUs 21h (BBIBOA CTPOKM HA DKPaH B TEKYILYIO IO3HU-
U0 Kypcopa);
O ¢byskiMIo 10h OpephiBaHUs 16h (OXKUAAHWE HAXKATUS KIABUILIN).

B npuHuune, 10BOJbHO MHOTIO, YTOObl HAYaTh CEpbe3HOE U MHTEHCHUBHOE 00yde-
HMe s3bIKy accemOiepa. Eciu Bbl ycBouau Kak MuUHUMYM 75 % marepuana u3s
JAHHOW YacTu, TO, MOXHO cKazaTb, Mbl JTOOWJIUCH TOTO, Yero xotenu. Ecam xe
Bbl UYBCTBYETE€, YTO MHOIOE HEIOHSTHO, TO MOMPOOYiiTe MPOYMTATh BCe €lle pa3s
C CcaMOro Hayaja, BOCIOJb3yHTECh OTAAMYMKOM. Mbl BOOCAeNCTBUM OyaeMm elie
He pa3 BO3BpalllaThesl K MaTtepuaiy, u3jloxeHHoMy B yacmu I. Ecau BBl 4TO-TO He
MOHSIM ceiyac, To, Haleloch, moiiMeTe co BpeMeHeM. CaMoe MHTepecHOe U YB-
JieKarejibHoe — Brepeau!

B ciyyae eciu BONpOCOB IO HMPONMAEHHOMY MaTepualy y Bac HE BO3HUKIIO, TO
MOXKETe CMeJIO NPUCTYIATh K usydeHuto yacmu 11 "Om snaxomemea — k dpyucoe”.

VBiekaTeabHOro BaM 4TeHus!
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MhaBa 4

Co3paHue UMKnoB

4.1. ELe HEMHOro 0 cermeHTauun namaTu

PaccmoTtpum yacth npumepa us auctuHra 3.1. Koe-uto B 3TOM IpuMepe MbI He
pasdupanu:

(01)

(02) mov ah, 9

(03) mov dx,offset My string
(04) int 21h

(05)

(06) My string db 'Vpa!s'

(07)

B ctpoke (03) 3arpyxkaem B perucTp dx adpec CTpoku B mamsaTu. O6paTute BHU-
MaHME€ Ha 3aMUCh. mov dx,offset My string. BCHOMI/IHaCM, YTO OIEPATOP mov
3arpyxaet B peructp uuciio. Hanpumep:

mov cx,125

B ctpoke (03) Mbl BUAMM IIOKA €llle HEU3BECTHBIA HaM ollepaTop offset. UTo Xe
oH zenaer? Y nouyemy Hesib3s 3alMCcaTh TAKUM 00pa3oM: mov dx,My string?

4.1.2. BBegeHue B agpecaymio

B nepesome ¢ aumuiickoro "offset” — aT10 "cMewenue". Korma accembOiep
(MASM/TASM) obGpabateiBaeT Hailly IporpaMmmy U I0XoauT mo cTpoku (03), on
3aMEHSET of fset My string Ha adpec (CMEIEHWE) 3TOU CTPOKM B MaMATh. Ecin
MBI 3aMUIIEM mov dx,My string (XOTSI KOPPEKTHO 6YI[€T mov dx,word ptr
My string, HO 00 3TOM TO3Xe), TO B dx 3arpy3uTcsl He aapec (CMelleHue), a
nepevie dea cumeona Hautell cmpoxu (B AaHHOM ciyyae "Yp'"). JIBa cumBona, mo-
TOMY YTO dx — ILE€CTHAAUATUPA3PSAHbIA PErucTp, B KOTOPbIA MOXHO 3arpy3uTh
aBa OaiiTa. A OAMH CHUMBOJ, KaK Bbl YX€ 3HAeTe, BCErJa 3aHMMAaeT OAMH OaiT.
MoxHo 3anucath MU Tak: mov dl,My string (34€Ch KOPPEKTHO OyAeT mov
dl,byte ptr My string). B 3Tom ciy4ae, B d1 OydaeT HaxomuTbcs cMMBOT "Y',
T. K. d1 — BOCBMUPA3PSIIHBIN PETUCTP M MOXET XPAHUTh TOJTHKO OXWH OaifT.
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Heckonbko citoB PO 3aMUCHU BUIA mov dl,byte ptr My string W mov dx,word
ptr My string. Byte — 3To 0alT, word — cioBo (nBa Oaiita). [lTocmoTpuTe
BHMMATEIbHO HA MpPUBEIEHHbIEC Bblllle CTPOKHU. Bbl 3aMeTUTe, YTO KOLJIA UCMOJb-
3yeTcsl BOCBMUPA3PSIIHBIN perucTp (d1l), Mbl MHUIIEM byte. A Korja IlecTHaala-
TUPA3PSAAHBbINA (dx) — word. DTO yKasblBaeT MporpaMmme-accemMOaepy, YTO UMEHHO
MBI XOTUM 3arpy3uTbh — OalT WU CITOBO.

BcnoMHuM, 4TO B peanbHOM pexume i (popMUPOBAHMS aapeca UCIIOAb3yeTCs
CerMeHT U cMelleHue. JJaHHbIN npuMep — He uckmoveHue. s popMupoBaHus
azpeca CTPOKMU "ypa!s$" WCMOJB3YETCsl Tapa perucTpoB ds (CerMEHT) U dx (cMe-
LLIEHUE).

IMoyemy ke Torma MBI HUYeTo He 3arpyxkaeM B ds? Jlemo B TOM, UTO TIpH 3arpy3Ke
COM-nporpaMmbl B IaMsth (a Mbl IIOKA CO31a€M TOJIbKO TaKue), BCE CErMEHT-
HBIE PETUCTPH TIPUHUMAIOT 3HAuUeHWe, paBHOE 3HAUYEHWIO CETMEHTAa, B KOTOPHIN
3arpy3uiach Haiua rnporpamma (B ToMm uucie u ds). I[losromy Her HeobXoauMo-
CTU 3arpyxaTh B ds CEIMEHT CTPoKU (OH yxe 3arpyxeH). IIporpamma tuna COM
BCETNA 3aHMMAET OAWH CEIMEHT, B KOTOPOM JO/DKEH YMECTUThCSI KO, JAHHbBIC
u 1p. A pasmep COM-paiinos orpanuuex 64 Kéaittamu (65 536 Gaitramn). Ipo-
[paMMbl, HamucaHHble Ha "4ucroM" accemOjepe, OuYeHb KOMIIAKTHbI, U
64 Ko6aiita 11g HUX JOBOJLHO OONBIION 00HEM.

[lpuBeny Heckoabko mpuMepoB. B cBoe Bpemsl Hamu pa3padarbiBasach aHTUBM-
pycHas aitioBas obosnouka Tuna Norton Commander Ha accemOnepe (HEKOTO-
poe ee mojobue Oyaem usydarb B uacmu I11). B utore pasmep TIpUITOXKEHUS CO-
craBun Bcero 36 K6aiit. Hecmorps Ha Takoii HeGoiblIOi pasmep, o0osouka
BBITIOHSUTa MHoTHe ¢dyHKIMKU Norton Commander (XoTs HEKOTOPBIX (ByHKIIMI
Norton Commander B Helt He ObLTO).

B xauectBe apyroro npuMepa MoxkHo TipuBecTH Volcov Commander mepBBIX Bep-
cuii. [Mpaktnueckn komust Norton Commander, Ho 3aHuMaeT Bcero 64 000 Gaitt
(B otamnuue ot Norton). Ecau Volcov Commander nucanu 1 He Ha "yucroMm” ac-
ceM0biepe, To XOTsT ObI OOJBIIYIO YacTh Kojma Tak TouHo. /la u pabortaet Volcov
ropasio 6eicTpee, yeM Norton.

Ho mpogomknm nsydeHne. B xauecTBe sKcmepruMeHTa MOTIPOOYIATE TIepe BBI30-
BOM TMIPEpBLIBAHUSA 21h 3arpy3uTh B ds JI000e apyroe unciao. Hampumep, Tak:

mov dx,offset My string
mov ax,10h

mov ds,ax

mov ah, 9

int 21h

My string db 'Hello!$'
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Bul yBuauTe, uTO MporpamMma BbIBEIET HAa 3KpaH HE CTPOKY Hello!, 4 KAKOM-TO
"Mycop", XOTSl B dx MbI IPaBUIBHO 3arpyxaem aapec (cMelleHue) Hallell CTPOKH,
HO CEeIMEHT-TO B ds Apyroi (puc. 4.1).

XE PROGO42.COI - Far

File Edit Search Run Data Options Calls Windows Help
[3]—————————  =ourcel CE:IF
BABDEDL Dy . D10E
B&1 000 Ad.001@
SEDS DS Ak
AH . 0%
21

20
AX

=]

WORD PTR [SI1,8P
WORD FTR [27E0]1.DX

-
| plla=1-rl--l

5

10:00F4 0 00 00 O oo oo ...
0:[010 NU UP EI PL

01 0:010E NZ NA PO NC

[T B

010:0128

1 0:0135

iim:m142 .............

<F8=Trace> {Fibh=Step> <F5=Go> <{F3=51 Fmt> <{S5h+F3=M1 Fmt>

L= 4=z

Puc. 4.1. HekOppeKTHbI BbIBOA CTPOKN

HapaiiTe BCIOMHMM, 4TO (YyHKLMs 09 IPEPbIBAHUSL 21h BBIBOAUT CTPOKY, aapec
KOTOpOH 3amaeTcsl B perucTpax ds:dx. Ha puc. 4.1 oToOpakeHO cocTosTHUE TTPO-
rpaMMbl, TIPU KOTOPOM Mbl YMBILIUIEHHO 3arpyaem B ds uucio 10. Obparute
BHUMaHUeE, YTO B OKHE Memoryl OTOOpPaKEHbI JAHHBIE, PACIIOJIOXEHHbBIE B MaMsi-
TH TIO ajipecy 0A09:010Ch, a UMEHHO CTPOKA Hello!, KOTOPYIO JOJKHA BBIBECTH
rnporpaMma. DT0 U €CTh IIOJIHBIA aJpec BbIBOAUMOU CTPOKM, BKJIIOYAIOLIUN B ce-
0s1 cerMeHT U cMmeuleHre. OaHAKO Iporpamma Iepea Bbl30BOM MPEPbIBAHUS 21h
3arpyxaer B ds uucio 10. CrnenoBarenbHoO, onepalMoHHas CUCTEMa HAUYHET BbI-
BOJUTb CUMBOJIbI, HAXOASIIHUECS] MO apecy ds:dx — 0010:010Ch, 9TO SIBJISIETCS
JIOTUYECKOW OIMMOKON B TIpOrpaMMe.

Ecnm Bce ke BO3HHKAeT HEOOXOMMMOCTh B BEIBOJIE CTPOKH, PACTIONOXEHHON He B
TOM ceTrMeHTe, B KOTOpBI 3arpyXeHa caMa TporpaMMa, a B JIpyroMm (Takoe Tpe-
OyeTcd 4acTo), TO MOCJE BBIIOJHEHHS BCEX HEOOXOAMMBIX OINEpaluil cieayer
BOCCTAHOBUTb CEIMEHTHBII PErMCTP MAHHBIX ds:

mov ax,cs

mov ds,ax

B 1a6x. 4.1 npuBeneHo nojHoe onucaHue HYHKIIMU BBIBOJA CTPOKU Ha 3KpPaH.
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Tabnuya 4.1. OyHKUUA 0 9h NPepbIBaHUsA 21h — BbIBOJ CTPOKYU CUMBOJIOB
Ha aKpaH B TEKYLLyIO MO3ULMIO Kypcopa

Bxop, Bobixop

AH = 0%h Huuero

DS: DX = agpec ASCII-cTpoku CUMBONOB, 3aKaHUMBaOLLMIACA $

C 5TUM TakXKe pasoOpajanch, XOTS BO3BPAIATHCS K CETMEHTHBIM PETUCTpPaM MBI
OymeM ellle He OJUH pas.

4.2. Co3paHune UMKIIOB

Yro takoe uukn? JlonyctuM, HAM HYXHO BBIIIOJHUTb HEKOTOPBI KO Mporpam-
Mbl HECKONbKO pa3. BozpMmeM, K mpumepy, BbIBOA CTPOKHU (HYHKIUEN 09h MpPEephl-
BaHUS 21h (JucTUHT 4.1).

! NueTunr 4.1. BoinonHeHne OJHOTUMHBIX KOMaH, HECKONBKO pa3

mov ah, 9
mov dx,offset Str
int 21h

mov ah, 9
mov dx,offset Str
int 21h

mov ah, 9
mov dx,offset Str
int 21h

DTOT yyacTOK Koaa BBIBeleT 3 pa3a Ha 3KpaH HEKYI0 CTPOKY ¢ Ha3BaHWEM Str.
Ko nonyyaercss rpoMO3iKuUM, YuTarh €ro HeynoOHo. Pasmep mporpammbl pas-
pacraercst. JlIsl BBUIOJHEHHUS MOAOOHBIX IPUMEPOB MCIIOJB3YETCsl OIEePaTOpP 1oop
(taba. 4.2).

Tabnuya 4.2. Onepatop loop

KomaHpa MepeBop, HasHauveHue Mpoueccop

loop MeTka loop — netnsa OpraHuzauusi LMKIoB 8086
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KonuyecTBo MOBTOPOB 3a7aeTcsl B peTucTpe cx (cueTuukK). B nuctunre 4.2 moka-
3aHO, KaK MOXHO HCIIOJIb30BaThb ITOT OIEPATOp Ha IpakTUKe (M3MEHUM IIpO-
rpamMmy M3 aucruHra 4.1).

Jinctnur 4.2. Oprain3auuma umkna

(01) mov cx,3

(02) Label 1:

(03) mov ah, 9

(04) mov dx,offset Str
(05) int 21h

(06) loop Label 1

B crpoke (01) 3arpykaeM B cx KOJMYECTBO MOBTOPOB, MIPU 3TOM OTCYET OymeT
uatu B obOparHoM mopsake — ot 3 go 0. B crpoke (02) co3zmaeM MeTKy
("Label" — anri. "metka"). danee (ctpoku (03)—(05)) BeIBOAUM coollIEHUE.

B crpoke (06) omeparop loop YMEHBILIAET HA €IUHUIYY COAECPXKUMOE PETUCTPA cx
W, €CIW YWCIO B HEM HE CTAIO PABHO HYJIO, MEPEXONUT HA METKY Label 1 (02).
Hroro crpoka Oymer BBIBeZeHa Ha 5KpaH TpH pasa. Korma mporpamma mepeiiner
Ha ctpoky (07), peructp cx OyaeT paBeH HyJ0. B pesyiabraTe KojJ IporpaMmbl
YMEHbILIAETCS MOYTH B TPU pasa IO CPaBHEHUIO C INPUMEPOM M3 JucTuHra 4.1.
Crpoxu (02)—(06) aBnsiorcs meaom yukad.

4.2.1. Npumep BbICOKOYPOBHEBOI ONTUMU3aLumn

OnHaKo, HECMOTPSl HA TO, YTO KOI MPOrpaMMbl YMEHbBILIAETCS, BPeMsl BBIIOJHEHUS
YBEJMYMBAETCS, T. K. IIPOLECCOPY IPUXOAMTCS 0O0pabarhiBaTb HE TOJBKO CTPOKU
(03)—(05), Ho ele u orneparop loop. B JaHHOM cilydae MOXHO YMEHBIIUTH TEJIO
LUKIA, T. K. (PyHKIMS 09 TIPepbIBaHUs 21h HE M3MEHsieT perucTpoB. B muctuHre 4.3
MpUBENEH ONTUMU3NPOBAHHBIN BaApUAHT MPOTrpaMMbl U3 TUCTUHTA 4.2.

Jlncturr 4.3. OnTMn3auna Koga

(01) mov ah, 9
(02) mov dx,offset Str

(03) mov cx,3
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(04) Label 1:
(05) int 21h
(06) loop Label 1

3nech BUAHO, YTO 3arpy3Ka HoMmepa (PYHKIHMM U CMEIUEHUS CTPOKH BbIHECEHA 3a
Tpenensl Tena nmukia. Takum obpa3oM XOTb MpoTrpaMMa W He YMEHBIIUTCS B pas-
Mepe, HO OymeT paboTaTh TIOUTH B TPHW pasza ObIcTpee. DTO HA3BIBACTCS BBICOKO-
VPOBHEBOI ONMTUMU3AINEN MTporpaMM, KOTOPYI0 OymeM TOCTeTIeHHO paccMaTpH-
BaTh B IOCAEAYIONIMX [JaBaX.

Ha puc. 4.2 nokazaHo COCTOSIHUE PETUCTPOB MOCJE BbUIOJIHEHUS] LUKIA, IpUBe-
NIEHHOTO B JIMCTUHTE 4.3.

cv PROG.COM - Far

File Edit Search Run Data Options Calls Windows Help
[3]—————— sourcel C5:IP
9D3:0100 EB409 MOu AH.D9?
BABDEDL HOU D . OD10E
0105 BYO300 HOU G . o3
o8 ch24 JIWT 00
0i0A E2FC [ LOOP 0ing )
Ch2m ) S— | —
54 PUSH o
6E6T73 PUSH 7369
206973 AND BYTE PIR [BX+DI+7?31.CH
207468 AND BYTE PTR [SI+681.DH
65207374 AND BYTE PTR GE:L[BPF+DI+741.DH
7269 JB oig?
6E OUTSE
672E2476 AND AL. 7?6
022E ADD CH.BYTE PTR L[BP+DI1]
DBECCERE T

[}]——————————————————————— command
CU1053 Warning: TOOLS.IMI not found
CUD101 Warning: no GCodeView information for *C:NASSHMNMASHMAPROG.CO|
>

<F8=Trace> {F10=Step> {F5=Go> {F3=51 Fmt> {Eh+F3i=Mi1 Fmt>

Puc. 4.2. CoctosiHne pernctpoB Nocse BbINOMHEHUS LMKNa

3aberasi HEMHOTO BIlepe/l, OTMETUM, YTO cama MeTKa Label 1, KaK BUJHO Ha
puc. 4.1, B oTranunKe HUTIAE He oTobpaxkaercs, a Mo aapecy, Ha KOTOPHIH Te-
PEXOIUT loop, HAXOAUTCI MHCTPYKLMS int 21h. ClaemoBaTelbHO, METKHU Ia-
MITH He 3aHuMaloT. OHU HeoOXOAMMBbI TOJBKO B IIpoliecce acceMOJIUpOBaHUSI
IporpaMmMbl, YTOObl IMporpamMMa-acceMOIep MOIJIA MOJACTAaBUTb PEAJbHOE CMe-
IeHne Koa.

ITpu MoAoOHBIX ONITUMU3ALMSIX CelyeT UMETh B BUIY, UTO JajeKo He Bce (pyHK-
LMY HE M3MEHSIOT PerucTpbl B IMmpolecce padorel. Hampumep, M3BecTHas HaMm
(YHKIMA 10h IDpepbiBaHUS 16h, KOTOPash BO3BPAILAET B ax KOA HAXAaTOM IOJIb30-
BaTeJieM KIaBUILIM, UCKIIOYAET BO3MOXHOCTH IMOMELIEHUS €€ B 1IUKI, HOJ00HbII
MPUBEIEHHOMY B JINCTUHTE 4.3.
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4.3. YcnoBHbI 1 6e3ycnoBHbI nepexop

Yeaoenwiii nepexod — s10 mepenaya ynpapieHus IO APYroMy aapecy WId Ha yKa-
3aHHYI0 METKY, €CJTU BEITIONHAETCS oTpeaeiieHHoe yemoBre. [IpuMepoM yeiaoBHO-
TO TIepexoia MOXeT CIIYKUTh OMMMcaHHas BEIIIe KOMaHIa loop, KOTopas mepeaact
yIIpapleHue Ha YKa3aHHYI0 METKY TOJBKO B C/ydyae, €CJIM PErucTp cx He paBeH
Hymo. Ecmm ke cx COmepXKWUT HYyNb, TO 3TO SIBISIETCS CHUTHAJIOM IpeKpamieHUs
BBITIOTHEHUS WKJIA M TIPOJODKEHUST pabOTHl TPOTPAMMEI, TO €CTh B STOM cJIydJae
nepexo] Ha METKY He IMPOU3BOIUTCH.

besycaoenuii nepexod — 310 Tepemada yrpaBIeHUS TIO IpyTroMy aapecy, Ha yKa-
3aHHYI0O METKY B IIPOrpaMMe He 3aBUCHUMO OT TOTO, BBINOJHSETCS JU KaKoe-Iu0o
ycnoBHue win HeT. [IpuMep 6e3yciIoBHOTO Mepexoa M KOMaHAa €To peayn3yomas
MPUBEICHBl HIXE.

B 1a651. 4.3 npuBegeHO ONMCcaHKe KOMAH/bI, BBIIOMHSIONIENA OE3yCA0BHEIN II€pexo.

Tabnuya 4.3. Oneparop jmp

KomaHpa MepeBop, HasHauveHue Mpoueccop

jmp merTka  Jump — npbbKoK (B gaHHoM  BeaycnoeHblii nepexog 8086
cnyyae — nepexoq)

KoMaHma jmp MpOCTO TepexoAuT Ha YKa3aHHYK METKY B Mporpamme 6e3 Kakux
Obl TO HU ObUTO YCJIOBUI (JIMCTUHT 4.4).

JNnctvHr 4.4. BesycnoBHbIN Nepexop,

(01) mov ah, 9

(02) mov dx,offset Str
(03) int 21h

(04) jmp Label 2

(05)

(06) add c¢x,12

(07) dec cx

(08) Label 2:

(09) int 20h

B pesynbrate ctpoku (05)—(07) BbimonHsiTbes He Oyayr. Ilporpamma BbiBeneT
cooOlIeHWe HAa BKpaH, a 3aTeM MHCTPYKLHUS jmp 3ACTABUT IPOrpaMMy MeperTu
Ha crpoky (08), mociie yero noc/eaHssi 3aBePIIUTCSI.
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4.3.1. MNpyuMep HN3KOYpPOBHEBOI ONTUMM3 AL NN

C mowmollblo oneparopa dec MOXHO co3laBaTh LIMKJIBI, KOTOpble OyayT paboTaTh
ObIcTpee, YeM ¢ KJIACCHMYECKUM IpUMEHEeHUeM omeparopa loop. [lpumep u3 nuc-
TuHra 4.5 Oyger padorarh Tak Xe, KaK IMporpaMmma u3 JUCTUHIA 4.2, TOJABKO YyTh-
4yyTh ObICTpee (Ha HEKOTOphIX OoJjiee CTaphbiX MpoLeccopax).

NncTuHr 4.5. NMpuMep HU3KOYPOBHEBOV ONTUMMN3aLIUN

mov cx,3
Label 1:
mov ah, 9
mov dx,offset Str
int 21h
dec cx
Jjnz Label 1

o O O O o O O
~N o O W N

He obpawaiite BHuMaHug Ha ctpoky (07). Mbl ee paccMOTpUM MO3Xe. DTOT
[IpUMEp HPUBEIEH JJIs1 TOro, YToObl [10KA3aTh, YTO OAMH U TOT Xe IIPUEM B ac-
ceMOjiepe MOXHO BBIIOJIHUTh Pa3sHbIMU oleparopamu (paBHO, KaK U B s3bIKax
BBICOKOIO ypoBHsi). M ueM Jyulie OpOrpaMMMCT BJaieeT STUMU OIepaTOpaMi,
TeM KOMITaKTHee M OBICTpee TiporpaMMa OymeT padotarb. [TosToMy u mosydaetc,
YTO PasHbIe MPOrPAMMUCTHI MUIIYT HA OJHOM SI3BIKE, HO CKOPOCTH M pPa3sMephbl
TTpoTpaMM pasnuyaroTcsl. B mpottecce 06y4eHNsT MBI TaKKe OyeM YINThCS OTTH-
MHU3UPOBATH MPOTPAMMEL.

4.4. NMporpamma ana npakTUKu

YCOBepIIeHCTBYEM IPOrpaMMy M3 e1aeébl 3, KOTOpas BbIBOAMIA B BEPXHUIA JIeBbLiA
yroJ "poXUILy” TIpIMBIM oToOpakeHneM B Bumeobydep (/004/progl4.asm).

Jinctnur 4.6. Nporpamma ana npakTMKmn

CSEG segment
org 100h

mov es,ax

(01)

(02)

(03)

(04) mov ax, 0B800h
(05)

(06) mov di, 0
(07)

mov al,l
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(08) mov ah, 31

(09) mov cx,2000
(10)

(11) Next face:

(12) mov es: [di],ax
(13) add di,?2

(14) loop Next face
(15)

(16) mov ah, 10h
(17) int 16h

(18) int 20h

(19) CSEG ends
(20) end Begin

[Ipexne yem yMTaTh OMMCAHME IMPOrPAMMBbI, IOIPOOYITE caMu pa3odpaTbcs, YTO
B uTore nosyuutcsd. IloBepbre, 9TO MPUHECET BaM MOJb3Y.

4.4.1. NMpuHUnN paboTbl NporpaMmmbi

Crpoxu ¢ (01) mo (10) u ¢ (15) mo (20) Bl yxxe 3HaeTe. PaccMaTpuBaeM TOIBKO
Hopoe. Crpoka (11) — 310 MeTka, "ronopa” Hallero uMKiIa, crpoka (14) —
"xBoct". Bece, uro Haxoautca B npenenax crpok (10)—(14), sBasieTcsa TeaoM
nuxia. Cam xe nuki oyaer moBropathed 2000 pas, 11 Yyero Mbl M 3aHOCHUM B cx
yucao 2000 (ctpoka (08)).

B crpoke (12) 3anuckiBaeM B BuaeoOydep mo ampecy 0B800:DI UYMUCIO, HAXOOAS-
1eecs B ax (arpudyt + cumBois). MTak, mepBblid cUMBOJ 3aHecau. Jlagee yBenu-
YUBAEM PErucTp di Ha 2, IS TOro 4YTOObI MEPEeHTU K ampecy CAedyIolIero CUM-
BOJIA.

[Mouemy Ha 2? Jleno B TOM, YTO & eudeobygepe 00un cumeos sanumaem 2 6aiima:
cam cumeon u eeo ampubym. Tak Kak CUMBOJ y HAC HAXODUTCI B PEerucIpe al, a
aTpubyT B ah, U Mbl 3arpy3Win yxe 3TU ABa Oaiita B ctpoke (12), TO U yBeIUUU-
BaeM di (cMmelleHue) Ha 2. di Temepb YKa3bIBAeT HA alpec CAEAYyIOIero CMMBOJIA.
Ocranoch YMEHbIUUTb CYETYMK cx Ha 1 U 1OBTOpUThb. UTO Mbl, COOCTBEHHO, U
JenaeM B ctpoke (14).

OO0paTuTe BHUMAHUE HA CKOPOCTb BBIBOJA CUMBOJIOB IIPU 3aIIyCKe MPOIPAMMEL.

Eme pa3 oOpaiiaeM Balle BHMMaHME HAa TO, YTO MPOIrPaMMBbl XKeJaTeJbHO U He-
00X0IMMO IeyaTaTh CAMOCTOSITENIbHO, YTOOBI ObICTpee MPUBLIKHYTh K OIEPATO-
paM U OCBOMUTb acceMOnep. Mbl yke He OIUMH pa3 3a0CTPsUIM HA 3TOM BHUMAHUE,
TaK KaK 5TO JeHCTBUTENbHO HOBOJbHO BAXKHO MPU M3YYEHUU JIOOOro sI13biKa, U
ocobeHHO accembiepa.



maBa 5

NMopgnporpammbl

5.1. UcnpaBngaem ownbKy

BeposiTHO, Te uuTarenau, KoTopble UCIOIb30BaIM B padore accembiep TASM,
CTOJIKHYJIUCh ¢ MpoOjeMoil mpu acceMOnupoBaHuu Iporpamm. TASM BbiaaBan
OIINOKY:

Near jump or call to different CS

B npusoxcenuu 2 npennaraiacs BapuaHT pelieHUs IpoOJeMbl IyTeM BCTaBKU B
KOJl TPOTpaMM CTPOKU BMJA assume cs:CSEG, nocjie yero TASM ommbok mpu
acceMOMpoBaHuK OOJIbIIE HE BbLIAET.

Tak 4T0 Xe 3To 3a CTpoKa Takas?

Heno B ToM, 4TO ONEPATOP assume YKA3bIBaeT acceMOaepy, YTO HeoO0XOauMO
MPUBS3aTh CETMEHTHBIN PerucTp cs K cerMeHTy CSeG. Celiuac mornpoOyemM paszo-
OpaTbcsl.

MASM accembaupyeT npekpacHo M 0e3 3Toit cTpoku. Eciu aupeKkTuBa assume
orcyTcTBYeT, TO0 MASM 1pocTo moapasyMeBaeT €€ II0 yMOJYaHMUIO M BCTABISET
Ui cedd B Ipoliecce acceMOIMPOBAHUST aBTOMATHYECKU.

Hpyroe neno TASM. OH, BCTpeTUB B MporpaMMe CTPOKHU BUA:
O 1loop Label 1

O Smp Label 2

O call Procedure

He MOXeT "MOHSATL", ¢ KAKUM CEerMEHTHBIM PErUCTPOM CJIeAYyeT CBSI3bIBATb METKY,
¥ BBIIAET cOOOIIeHe 00 OIIMOKe.

Kak yxe ynomuHanoch, Mbl nuiieM COM-aiisibl, B KOTOPBIX CYLIECTBYET BCETO
OIMH CerMeHT (MBI Ha3bIBaeM e€ro CSEG). Ecim BBI co3mamnTe elle OMWH M Ha30-
BeTe ero, Hampumep, DSEG, TO KoMIOHOBIIUK (link.exe), mpuU MOMNBITKE CO31aTh
COM-¢aitn (u toabko COM-gaiin!), Bbzact olubKy. YToObI MOJHOCTBIO 3a-
KPBITh JAHHYIO TeMy, TIPUBOXY TTOJTHEIN BHI pasdonpacMoil HAMU CTPOKU:

assume cs:CSEG, ds:CSEG, es:CSEG, ss:CSEG



naga 5. lNognporpammer 51

DTuM MBI "coolliaeM” acceMOyiepy, YTO CETMEHTHBIE PETMCTPHl cs, ds, es, ss
OyoyT HpUBSA3aHbl K HallleMy €IMHCTBEHHOMY CEIMEHTY CSEG. Bo3aMoxHo, 3TO
KaXeTcsl CJIOXHBIM Ha TEpBbIM B3MIsA, HO, HAMKMCAB HECKOJBKO TPOrpaMM, Bbl
MOJHOCTBIO TIokMeTe TTpuHIMI. Y MBI Oynem craparbesl TOMOYb BaMm.

5.2. Moanporpammbl

B HacrostmeM pasmere paccMOTPUM BO3MOXHOCTH acceMOiiepa TIpU CO3MaHUU
MOAMPOrPaMM.

Mpbl yke BKpaTiie paccMaTpuBaiu ToamnporpamMmbl B zacmu [I. Ceityac 3aTpoHeM
9Ty TeMy Oosee moapoOHO.

HormyctiM, HaM HeOOXOAMMO HaMUcaTh MPOTrpaMMy, KOTOpasi BEIBOOUT Ha SKpaH
coobureHue "Haxmute a100yi0 KiaBuily”, XAeT HAXKATUA KIABUILHU, 4 3aTeM BbI-
BOJIUT ellle OMHO coolbieHne: "Bbl ycmemHo Haxkajanm KraBumry!", XKmer, IoKa
[OJb30BaTe/b HaXMeT JII00YI0 KJIaBuUlly, IIOCIE Yero 3aBepllaeT cBOI pabory.

Yto HyxkHO s 3TOTO cAenarh? Bwi3BaTh ABa pasa (yHKIUIO 09h TIpepbIBAHUS
21h M CTOJBKO Xe (QYHKLUIO 10h npepbiBaHUS 16h (JIMCTUHT 5.1).

JNnctuir 5.1. HeonTMU3npoBaHHbI BapMaHT NporpaMmbl

(01) mov ah, 9

(02) mov dx,offset Messl
(03) int 21h

(04) mov ah, 10h

(05) int 16h

(06) mov ah, 9

(07) mov dx,offset Mess2
(08) int 21h

(09) mov ah, 10h

(10) int 16h

(11) int 20h

(12) Messl db 'Haxmmre Jo0yilo KJIABMUIY..S'

(13) Mess2 db '"Bul ychoemHoO HaxajM Kilasumy!S'
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( NpumeuyaHmne )

B Tex mecTax, rge CTOMT MHOrOTOuYME, OMyLEH KOZ, MporpamMmbl. 3TO cneumansHo
cLenaHo c ToW Lenblo, YTobbl MOCTOSIHHO He MeYyaTtaTb OYEBUAHbLIE ONepaTopbl, TEM
cambIM Harpyxasi kHury 6ecrnonesHsiM kogoM. Tak Kak Mbl Hanmcanu u pasobpanu
YK€ HECKOINBbKO NporpaMmm, To nNpobrnem ¢ NoOHMMaHWEM LENoN CTPYKTYpbl Nporpam-
Mbl BO3HUKHYTb HE J0KHO.

Crpokn (01)—(03) u (06)—(08) BeIBOmsIT coobiieHusi. OHM OYEHb MOXOXKU, 3a
WUCKIIOUEHUEM 3arpy3KM B PETHUCTP dx Pa3MYHBIX aApecoB CTpoK. BbI3oB ke
¢yHuxkum 16h B ctpokax (04), (05) u (09), (10) monHocThO uaeHTUYeH. [Tonyva-
€TCs, UTO MBI IIMILIEM IIPOrpaMMy C TOUKHU 3peHus acceMbiepa Heda(pdeKTUBHO.

YT1oObI YIIPOCTUTH TTPOTPAMMY U, TEM caMbIM, YMEHBIINTDb €€ pa3Mep, BOCMOJb3Y-
eMcs orepaTtopoM call (Tadi. 5.1) U co3gaauM MOANIpOrpaMMbl (JIMCTUHT 5.2).

Tabnuya 5.1. Oneparop call

KomaHpa MepeBop, HasHaueHue Mpoueccop

call merxa Call — BbizoB BbizoB nognporpammel 8086

JinetnHr 5.2. Ucnonb3oBaHne onepatopa call

(01) mov dx,offset Messl
(02) call Out_string
(03) call Wait key

(04) mov dx,offset Mess2
(05) call Out string
(06) call Wait key

(07) int 20h

(08) Out_string proc

(09) mov ah, 9
(10) int 21h
(11) ret

(12) Out_string endp

(13) Wait key proc
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(14) mov ah, 10h
(15) int 16h
(16) ret

(17) Wait key endp

(18) Messl db 'HaxmmTe J0o0yilo KJIABUILY..S'

(19) Mess2 db 'Bel yClemHO HaxaJm Kiaeumy!S'

He oGpamaiite BHUMaHWST Ha TO, YTO BTOPOU BapwaHT oKaszaics mmnHHee. [loma-
TTporpaMMBI (BTOpOe Ha3BaHWME — IIPOIEAYPHI) WCTIONB3YIOTCS B Gojiee CIIOXKHBIX
mporpammax. Harr ke BapraHT TipencTaBlieH NCKITIOUNTENBHO IS N3YUCHNUS.

Hrak, uro 3mecs npoucxoaut? Ilomaraem, uro ocoObix IpoOJEM B HOHUMAHUU
koma HeT. OnHAKO XOTeaoch Obl OOPATUTh BHUMAHKWE HA HEKOTOPbIE MOMEHThI U
J00ABUTH MOSICHEHUS.

B crpoke (01) 3arpyxkaem B dx aapec cTpokKu Messl. B cTpoke (02) BbI3bIBacM
[OMpPOrpaMMy, KOTOPYIO MbI Ha3Balu Out string.

Yro memaer mpolieccop B MOMEHT BBI30Ba TroarporpaMMbl? OH 3alTOMHUHAET ampec
(cMmemenue) caenytouieit KoMmauasl (ctpoka (03)) u mepexomuT Ha METKY
out string (cTpoka (08)). Peructp dx mpu 3TOM HE€ U3MEHSIETCS, TO €CThb B HEM
COXpaHsIieTCsl aipec CTPOKU Mess1 (puc. 5.1).

ile Edit Search Run Data Op ns Calls Windows Help

3 sourcel CS:IP A [71reg
HoU D A¥ = DDOD
noon
nooo

BA1EDL
ESDEDD CALL
E81000 GALL
BA3501 MOU
E80500 CALL
ESO700 CALL
cD2m INT
B40? HMOU
INT
RET
MOU
INT
C3 RET
8DAOAGAC LEA SP.WORD PTR [BX+S5I-535A1
ABE2 L.E2

i

TEST AL.

D3:mi24 Ak HOUSH
+
CU1053 Warning: TOOLS.IMI not found
gum1m1 Warning: no Codeliewv information for *C:S\ASSMNMASMS~PROG.CO

<F8=Trace> <F10=Step> <F5=Go> <{F3=81 Fmt>

Puc. 5.1. Bbi30B nognporpamMmb

B crpokax (09), (10) ucnonb3yercs GyHKLUMSA 09h IpepbiBaHUS 21h IS BbIBOAA
CcTpoKM Ha 3kpaH. B cTpoke (11) KOMMbIOTEP BOCCTAHABIMBAET COXPAaHEHHBIN
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azpec U MEPeXoJuT Ha Hero, B AJaHHOM ciiyyae Ha cTpoky (03) (ret — OT aHIJL.
"return" — "Bo3Bpat"). Bce, npouenypa orpaborana (puc. 5.2)!

cv PROG.COM - Far
File Edit Search Run Data Options Calls Windows Help
3

sourcel CS:IP M [7]1reqg
ou AX =

BA1EO1 0924
ESOEND
E81000
BA3501
E8OS 00

E80700

C3
8DADAGAC LEA SP.WORD PTR [BR+SI-535A1

e
=

ABE2 TEST AL.E2
DI:0124 A5 MOUSY
+
CU1053 Warning: TOOLS_IMI not found
gum1m1 Warning: no CodelView information for 'GC:~ASSM~MASM~PROG.CO

<{F8=Trace> <F10=Step> <{F5=Go> {F3=S1 Fmt>

Puc. 5.2. lNpouenypa 0114h otpabotana

V Bac, BeposITHO, BO3HUK BoMpoc: "A The 3To0 MMeHHO (B KaKoM MecTe, objacTu
MaMsITU) KOMIIBIOTEP 3allOMUHAET ajipec, KyJa HY>XKHO BO3BpalllaThbesl Mocje TOTo,
Kak mpolienypa orpadoraiga?”. OTBeT Ha 3TOT BOMPOC HE TaK TMPOCT, KaK KaxkeTcs.
[TonpoOyeM OTBETUTb HA ITOT BOIIPOC BKpaTLe, TaK Kak 3Ta TeMa JOCTOiHA OT-
JIeJIbHOU I[J1aBhl.

Kaxnas mporpamma OTBOAUT cebe HEeKyl0 00J1acTh HMaMITH MMEHHO A Iogo0-
HBIX LieJiel, KoTopas HasbiBaeTcs cmek (stack). BoT uMeHHO Tam M coxpaHsieTcs
aapec JJisl Bo3Bpara M3 Ioamnporpammbl. B ezase 6 Mbl moapoOHO paccMOTPUM
CTeK, ero CerMeHT, a Takxke Iapy PerucTpoB ss:sp, KOTOPbIE OTBEYAIOT 34 MC-
[10JIb30BaHUE CTEKaA.

Hapetoch, uto pasobpaThbcs B majbHeilleid pabdoTe MNporpaMMbl (HA4uMHAas cO
crpoku (03)) He cocraButr Tpyaa. EnMHCTBeHHOE, HA YTO cliedyeT OOpaTUTb BHU-
MaHUe — odopMIICHHE TTPOTIeAYPHI:

Out string proc

Out string endp

rae:
Out string — HasBaHME IIPOLEIyPH
Proc — PROCedure — npouenypa

Endp — END Procedure — KOHell NPOLEeIypsL
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Crout ellle OTMETUTb, YTO M3 OTHON MOANPOrpaMMbl MOXHO BbI3bIBATH IPYIUE.
N3 apyrux — Tperbu. I'1aBHOE MpaBUIO — He 3alyTaTbCs B BO3Bparax M3 MOA-
MporpaMM, UHauye MPOU30MIET HapyllleHue padoThl cTeKa, U KOMIbIOTep TPOCTO
"3aBucHeT"! BHUMaTeIbHO CAeAUTh 32 padOTON MOANPOTPpaMM U UCMOIB30BAHUEM
CTeKa IO3BOJISIET OTIATUUK.

5.3. lMporpamma gna npakTmkKu

Hasaiite TompoOyeM YyCOBEpIIEHCTBOBATL TIPOTpaMMy W3 e1aest 4, KoTopas 3a-
TTOTHSIIA Bech SKpaH BecedbIMH poxuiiamu (/005/progl5.asm). YcoBepileHCTBO-
BaHHBIA KO IPUBEAEH B JUCTUHIE 5.3.

; Nncnur 5.3. MpakKTnyeckoe ncnosnb3oBaHne Noanporpamm

(01) CSEG segment
(02) assume CS:CSEG, DS:CSEG, ES:CSEG, SS:CSEG
(03) org 100h

(04) Start:

(05) mov ax, 0B800h
(06) mov es,ax
(07) mov al,l

(08) mov ah, 31

(09) mov cx,254

(10) Next screen:

(11) mov di, 0

(12) call Out chars
(13) inc al

(14) loop Next screen
(15) mov ah, 10h

(16) int 1oh

(17) int 20h

(18) Out chars proc

(19) mov dx,cx
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(20) mov cx,2000
(21) Next face:

(22) mov es: [di],ax
(23) add di,2

(24) loop Next face
(25) mov cx,dx

(26) ret

(27) Out chars endp

(28) CSEG ends
(29) end Start

Crpoxu (01)—(08), (15)—(17) u (28), (29) onyckaem. BonpocoB no HUM ObITb HE
JIOJKHO.

B crpoke (09) 3aHocHM B cx umcio 254, coolluaroiiiee, CKOIbKO pa3 OyaeT BbIIOJ-
HThesl ocHoBHOU 1K, Ctpoku (10) u (14) — "rojgoBa" u "XBOCT" HallEro OCHOB-
HOTO TIMKJIa COOTBETCTBEHHO. 3HaueHWe di OyJaeT MEHAThCS BO BIOXKEHHOM TIpo-
menype, To3ToMy HaM HeoOXommMo OyleT ero TOCTOSTHHO aHHYJIMpOBaTh (CTpoKa
(11)). B ctpoke (12) BbI3bIBaeM IPOLELYPY, BBIBOASIIYIO HA DKpaH CUMBOJ, KO KO-
TOPOro HAXOAUTCS B al (IIpU IEPBOM MPOXOAE LIMKIA 3TO OyAeT CUMBOA "poxuua” ¢
kogoM 01). Bee! Temeps Ha skpaH Oyaer BbiBelieH cuMBoa ¢ KogoM 01. Ilpu atom di
oynet paBHo 2001, MosTOMY HaM M HYXKHO €T0 TTIOCTOSIHHO OOHYJISIT.

Hanee yBenMuuM Ha €IMHMIYy KOO CHMMBOJIA, KOTOPbIA HaxomuTcsl B al. Bo Bro-
poit pa3 al OymeT cogepxaTb 02 — Toxe "poxwuia', HO HEMHOTO APYroro BUIA
(ctpoka (13)). 3areM yMeHBIIMM cUYeTYMK Ha | U mepelinemM K 3aMoJHEHU 3Kpa-
Ha konoM 02 (ctpoka (14)). M tak nanee. Beero 254 paza.

Temepb paccMoTpuM paboTy caMmoli Tpoleaypbl. B crpoke (19) coxpaHseM co-
JePKUMOe peTucTpa cx (MPOCTO TMepeHeceM €To B dx), TaK KaK OH OymeT h3Me-
HeH BO BJIOXeHHOM 1uKiIe Hixke. Crpoku (21) u (24) — "ronosa” u "XBocT" BIO-
JKEHHOro 1MKJIa, KoTopblii OymeT BbimoiaHAThed 2000 paz (MMEHHO CTOJNBKO
CHMBOJIOB BMEIIIAeTCs Ha dKpaHe B TeKCToBOM pexume 80 Ha 25). MMeHHO 3TO
YUcao 3aHOCUM B cTpoke (20) B permctp cx. Tenepb ocTaioch TOJbKO BOCCTaHO-
BUTh cx (cTpoka (25)) ¥ BBIWTH U3 TOATPOrpaMMBI (26).

Hrak, y Hac 371ech iBa UKJIA: OCHOBHONM U BIOXEHHBIN. OCHOBHOM BBITIOMHSIET-
cs1 254 paza, a BioxeHHbIit — 2000 paz. Mroro: 2000 x 254 = 508 000. Temepb
MIPEACTaBbTe, CKOJbKO PAOOTHI BBHIMOJHSIET Ipolieccop, U oOparure BHUMAHUE,
KakK ObICTpo paboraeT mporpamma. Ha coBpeMeHHBIX KOMIIbIOTEpPaX Bbl He ycIiee-
T€ 3aMETUThb MOJHMEHOCHBI BBIBOA BCEX CHUMBOJOB. OueHb OBICTpO padoTaer,
XOTS 3TO JaJIeKO U He ONTUMATbHBIN aJTOPUTM.

Mg uccnenoBaHus JAHHOrO IMpUMeEpPa HACTOATENBHO PEKOMEHIYEM BaM BOCIIOJb-
30BaThCs [IOMOLIBIO OTJaauuKa. Jlydiuili BapuaHT B JaHHOM ciyyae — AFD.
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5.4. Heckonbko cnos 06 otnaguuke AFD

AFD, Ge3ycioBHO, He COBCEM akTyajlleH JUISI COBPEMEHHBIX MporpaMMm Mo cie-
JYIOIIUM TIpUYUHAM:

O we mommepXuBaeT 32-pa3psimHBIC PETHCTPHI,

O pacnosHaer ToabKo HHCTpyKuuu 8086—80186 mpolieccopoB, a TakxKe COIpo-
meccopa 8087;

O He moaaepxkupaer popmarsl PE u NE (Windows).

3aTo y HEero ecTb MpeuMyllIecTBa:

O ynobeH U MPOCT B UCMOB30BAHNN,

O moKa3bIBaeT B OTHOM OKHE PETUCTPHI, KO, TTaMsITh U JIp.;

O wmeaTbHO TIOAXOAUT HAYMHAKOIIUM MTPOTpaMMUCTAM JUTS UCCICTOBAHUS MPO-
CTEIX TIPOTPAMM.

Mg u3zydenus padotel nporpamm B DOS ero 6onblie, yem goctaTrouHo. Ckayarb
ottamunk AFD moxno Ha catite http://www.Kalashnikoff.ru, mpnbusnrensHbrit
pazmep 64 KGaiira.

CkaunBaiite, Ipo0yiiTe, n3yvaiite, SKCIIepuMeHTHpYiTe!



naBa 6

PaboTa co cTeKoM

6.1. Ctek/cTak (Stack)

Cmex — 3TO cnelMaibHO OTBENEeHHasl 00JacTh MaMSTH JJisl XpaHEeHUs TIPOMEeXY-
TOYHBIX (BpEeMEHHBIX) JaHHbIX.

Teneps TommpobyeM pasobparbes, YTO UMEHHO 3TO Takoe. BymeM cumrtarth, 4TO
CcerMeHT "pacTeT” cBepXy BHU3:

0000
0001
0002

FFTE
FEFEFE

To ecTb MBI KaK OBI MOTpyKaeMcs IO 3eMITT0. TakKnmM 00pa3oM — CBEpXy BHH3 —
BBIIOJIHIETCS MPOrpamma, ecid B Hell, 0e3yCcJOBHO, HE BCTPEYAIOTCS MHCTPYK-
LMY TUIA jmp, call U T. I. CTeK € HA00OPOT IOIMOJHAETCA CHU3Y BBepx. Bep-
IIMHA CTéKAa — OFFFFh, & HU3 (OHO) — 0000h. Korma Mbl BbI3bIBAEM KaKylo-
HUOYIb MOANPOrpaMMy KOMAHIOM call, IpoLieCCOpP 3aHOCUT B CTEK aapec cie-
JyIolIelt 3a KOMaHIOW call WHCTPYKIMK. Kak ToMBbKO TOAMporpaMMa oTpabora-
Jla, U3 cTeKa W3BJIeKaeTcsT COXpaHEeHHEI aapec BO3BpaTa, MOociae 9ero TPpOUCXOINT
TTepexoI 0 3TOMY azpecy.

CrennTh 3a CTeKOM TO3BOJSIET Tapa PErucTpoB ss:sp. MHOTUE yXe, HaBep-
Hoe, 3aMETUJIU, YTO TMpHU 3amnycke kKakoi-Hubynb COM-nporpaMMmbl perucTp
sp paBeH OFFFEh, @ CETMEHTHBIN PEeTUCTpP ss, KaK yXe HEOTHOKPATHO YITOMHU-
HaJoCh, PaBeH HallleMy €IWHCTBEHHOMY CErMEeHTYy CSEG (Kak, cOOCTBEHHO, U
cs, ds, es).

Tenepb BaM HEOOXOJAMMO BOOPYXHUThCS OTJIamuukoM. JlaBailiTe paccMOTpUM

BhilllecKa3aHHoe Ha mnpuMmepe. Hameuaraiite nporpammy u3 JjuctuHra 6.1 B
penaKkTope.
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JinctuHr 6.1. UccnepoBaHne paboTbl cTeka

CSEG segment

assume cs:CSEG, ds:CSEG, es:CSEG, ss:CSEG

org 100h
begin:

call Our proc
int 20h

Our proc proc

ret

Our proc endp

CSEG ends

end Begin

JamyckaeM OTJIaIuMK U cpa3y CMOTPUM Ha Tapy PerUcTpoB ss:sp. sp=0FFFEh, TO
€CTb YKa3bIBAEM Ha BeplUMHYy creka (puc. 6.1).

[Oo]Tn] SI moOo IP Bi00o Stack +0 DDOD
ooy} DI GOOO +2 20CD

HS 1DC4 +4 9FFF
FS 1DC4 +6 FADD

GALL 0105
INT 20
RET

POP

8 9 A B C D E
CD 20 FF 9F 0O 1D FO 1B 05 6A OA 4B
16 @4 56 01 16 i 01 Oi OO0 @2 FF FF
FF FF FF FF FF FF FF FF FF %@ 1D GO
47 05 14 00 18 FF FF FF FF 00 00 DO
05 o0 0D 00 DO o oo Do 0D OO0 0D DO

Puc. 6.1. NHnumanusaums cteka npu ctapte NporpaMmmel

Tenepp 3axonuMm B mpouenypy. st CodeView ciemyer Haxarb kinasuiny <F8>, mia
AFD — <F1>. sp uameHwicsa! OH ymeHbluicd Ha 2. KoMIbloTep MOMECTUI B CTEK
ajpec BO3BpaTa M3 MPOLEAYPbl HA MHCTPYKUMIO int 20h. [Ipouie rosops, komaHaa
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call Tiepefiayia yrpasleHUe Ha METKY Our proc, TTOMECTHB TIPW 3TOM B CTEK anpec
BO3BpaTa M3 9ToM noanporpammbl. B Haiem ciayuae — aro uuciao 103 (puc. 6.2).

afd PROG.COM - Far

GC§ 1DC4 IP 0imS Stack (+0 O
DS 1DC4 ¥

ES 1DC4  HS 1DC4

58 1DC4 F§S 1DC4

Puc. 6.2. Bbi30B npoueaypbl C 3aHECEHNEM B CTEK aapeca BO3BpaTa U3 Hee

Haxumaem eie paz <F8>/<F1>. sp omarb uaMeHwicsa. Ho Temnepb oH yBeIMUYMICS
Ha 2, cTal paBHbIM OFFFEh. To ecTb KOMaHAa ret "BbITAlLMIA" U3 CTeKa IpeaBapu-
TEJTbHO COXpaHEHHBIN afpec Bo3Bpara 0103h W TIPOAOILKMIA paboTy. A TI0 3TOMY
ampecy Kak pa3 M HaxXOAWTCS CIIeMyIomas 3a call WHCTPYKIMS int 20h. B manHoM
ciyyae TIPHHSTO TOBOPUTH, UTO CTeK BBIPOBHEH. Ilpw crapre mporpaMMbl OH OBIT
paBeH OFFFEh U OCTAJICS PABEH 3TOMY YMCILy II€peil BbIXOJOM — OFFFEh (puc. 6.3).

afd PROG.COM - Far

SI 0000 €S 1DC4 1P 0103 Stack +0
DI G000 DS 1DC4 +2
RP Omon ES 1DC4  HS 1DC4
(SP_FFFE) 8§ 1DC4 F§ 1DC4

Puc. 6.3. MNpouenypa otpadoTtana. CTek BbIPOBHEH
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MBI paccMOTpeln ONWH M3 BapUAHTOB WCIIONB30BAHUS CTeKa HEMOCPEICTBEHHO
npoueccopoM. Ho Ha 3ToM Mbl HE OCTAHOBUMCS U PACCMOTPUM, KaKu€ BO3MOX-
HOCTM JaeT CTeK IMPOrpaMMMCTy MU KaK €ro MOXHO MCIOJb30BaTh B CBOEH IPO-
rpammMe.

Ipexae Bcero, pasdepeM IBa ONEPATOPA, KOTOPHIE IO3BOJAIOT PAbOTATh CO CTE-
KoM (Ttabix. 6.1, 6.2).

Ta6nuya 6.1. Oneparop push

KomaHpa MepeBop, HasHaueHue Mpoueccop

push npreMHUK Push — BTONKHYTbL MomecTutb B cTek uucno 8086

Tabnuya 6.2. Oneparop pop

KomaHpa MepeBop, HasHaueHue Mpoueccop

POpP NPMEMHMK Pop — BbITONKHYTbL HocTtatb 13 cteka uncno 8086

JlonycTuM, HaM HYXHO BPEMEHHO COXpaHWUTb Hekoe uucio. Hampumep, nepen
BBI30BOM TIPOIIEAYPHI, TIPEPHIBAHUS WM IMKJIOM. BOT Kak 3To GyneT BHITISICTD
(;mactuHT 6.2).

{ JIucTuHr 6.2. BpeMeHHOE coXpaHeHMe YNCTIa B cTeKe

(01) mov ax,345h
(02) push ax
(03) mov ah, 10h
(04) int 16h
(05) pop ax

3aech Mbl 3arpyxaem B ax uucio 345h (01), coxpausieM ero (02), xaem HaxaTust
xinasuiu (03), (04). @yHKMs 10h OpephiBAHUS 16h BO3BPALLAET B ax KOA Haxa-
TOI KIABUIIM, TO €CTb 3aTUPAET B ax YMCIO, KOTOPOE HAXOAMJIOCH IO BbI30BA
npepsiBanus. Kak ToJbKO MOIb30BaTelb HaXaa JI0OYI0 KIABUILY, BBITOJHSAETCS
ctpoka (05), kKoTopasi AocTaHeT U3 cTeka uucio 345h u 3anuiieT ero B peructp
ax. B utore ax Oyaer comepxarb yuciio 345h, yTo, Kak roBoputcs, U Tpeboa-
Joch MoKaszath. OXHAKO CTOWT 3aMETUTH TaKON MoOMeHT. JommycTHM, MBI TTOMella-
€M B CTEK COICPKMMOE CIASMYIONINX PETUCTPOB: ax, bx, cx:

push ax
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push bx

push cx

O6parnTe BHUMaHWE, YTO BOCCTAHABIMBATL UX U3 CTEKA HYXKHO B OOpPaTHOM IIO-
psIIKe:

pop cx
pop bx

pop ax

Ecmm BB TIOMeHsIeTe MecTaMM peTHCTPBl TPW BOCCTAHOBICHWHW, TO HHYETO
CTPAITHOTO HEe TIPOM3OMIET, TOJNBKO coAepkaTh OHM OymyT apyrue umcia. Ha-
TIpuMep:

mov ax,1234h
mov bx,5678h

push ax
push bx
pop ax

pop bx

B utore ax 6yner paseH 5678h, a bx — 1234h (puc. 6.4).

cy TEST.COM - Far
Edit Search BRun Data Windouws Help
———— sourcel Gs:l

B83412

BB7856

1] A%

53 BY

58 0y

5B L BX
€D20

8ED8 DS, Ax
BEB820 S1.2088
BSD153 A%.5301
CD6?

1F

32ED

BiD4

B444

BOD4

2AC1L

8ADB

32FF

CD67

0AE4

{F8=Trace> <F10=Step> <F5=Go> <F3=51 Fmt>

Puc. 6.4. Pe3ynbTaT HENPABMILHOIO MCMNOJIb30BaHNS CTeka



napa 6. Paborta co ctekom 63

Oco0y10 OCTOPOXHOCTB TIpU paboTe CO CTEKOM cjeayeT CcoOII0IaTh B MOMMPO-
rpamMax (auctuHr 6.3).

{ JluctuHr 6.3. Ucnonb3oBaHune cTeka B nognporpamMmmax

call Our proc
int 20h

Our proc proc
mov ax,15

push ax

mov ah, 9

mov dx,offset Str
int 21h

ret

Our proc endp

OO0paruTe BHUMaHUE, YTO Mbl "3a0bLIM" BOCCTAHOBUTH U3 CTeKA ax B Hallleil Tpo-
neaype our proc. B TakoM ciiyyae KOMIIBIOTEp, N0 N0 omeparopa ret, BbITa-
IIUT W3 CTeKa He ajpec Bo3Bpara, a YMcio 15 u mepemacT ympabieHWe Ha WHCT-
PYKIIMIO, KOTOpas HaxoauTcs To cMmelneHuto 15. Uto Haxomautest mo aapecy 15 u
Jasnblie — He u3BecTHO. MaluuHa, ckopee Bcero, "3aBucHer” (cM. puc. 6.2 u 6.3).

cy TEST.COM - Far

Windows Help
= SOUrcel
[ cALL 0105)
AL L

0189

BYTE PIR [BX1.BL
CGH.CH

CL.04

AH, 44

AL.04

AL.CL
BL.AL

DADA:=O127
DADA:=O129

Puc. 6.5. Hapyuwaem paboTy cTteka B nognporpaMmme
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File Edit Search Run Data Options Calls Windows Help
——— =zourcel CE:IP
AX.WORD FTR [BX1
BYTE PTIR [BPF+011.DL
f¥.BaD4
WORD PTR [BX+DI1, AX
WORD PTR [BX+DI1, A
BYTE PTR [BX+DI1. AL
DI.DI

B
0n2222%6A WORD PTR [BP+SI+6A291,DR
051400 AR . 0014
BYTE PTR [BR+5I1.AL
CL.BYTE PTR [BP+SI1]

DD DD D DD D DD D DD D DD D DD

BYTE PTR [BX+5I1.AL

{F8=Trace> {Fi0=Btep> <F5=Go> {F3=51 Fmt>

Puc. 6.6. PeaynbTaT HapylieHna paboTbl cTeka B noanporpamme

Cneauts 3a cTeKOM (KaK YxKe YIOMUHAIOCh) IO3BOJISIET Hapa PErUCTPOB ss (CEIrMEHT
cTeka):sp (cMmeleHue). [IporpaMMUCT MOXET MEHAThb KakK CeIMEHT, TaK U CMellie-
HME, HO MpU 3TOM CJIeAyeT MMETb B BUIY, YTO IEpeld CMEHOH PEerucTpoB ss U sp
HeoOXOoaMMO 3alpeTUTh BBI30OB BCEX alMapaTHBIX MpepbIBaHUM, a Tocie U3MeHe-
HUST — PaspelinThb. DTO MO3BOJISAIOT CIAENIATH OIEPaTOPHl cli U sti (Tabm. 6.3 u 6.4).

Ta6nuya 6.3. Oneparop cl1i

KomaHpa MepeBop, HasHaueHue Mpoueccop

cli Clear interrupt — sanpetuts  3anpetutb npepbisaHua 8086
npepbiBaHus

Tabnuya 6.4. Onieparop sti

KomaHpa MepeBop, HasHaueHue Mpoueccop
sti Restore interrupt — BoccTa- Paspeluutb npepbiBaHus 8086
HOBUTb

Cpasy oTMeTHM, YTO 3alpeT BBI30BA amNTapaTHBIX TpepbIBAaHUIM 3aMepTBO "Bellla-
eT" KOMTBIOTEp B TiIazax mojb3oBatenisa! BoccraHoBieHUE Xe — MPHBOIUT €T0 K
HopMmanbHO#l pabote. Ilocne KoMaHmbl cli Bcerma Ao/kHA MATU sti. Cremyer
n30eraTh 3arpeTa BhI30Ba alMapaTHRIX TIPePBIBAHNI Ha JTUTEIBHOE BpeMs.

st gero HyxkHO 3ampeinath npepbiBaHusI? CkaxeM o0 3TOM B JABYX CJIOBax, T. K.
MeXaHU3My paboThl MpepbIBAHUI HEOOXOAUMO TIOCBATUTH Tedblit pasnen. Eciu yto-
TO HE MOHSATHO — MPOCTO OMYCTUTE, OCO00 HE 3a0CTPSIATE Ha STOM BHUMAHMS.
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Koraa Bbl co3panu mporpaMMmy U 3amycTWIM €€ Ha BBITTOJHEeHUe, To paboTaeT He
TOJbKO oHa oaHa. [Ipocreiiuii npumep — TaliMep, KOTOPbI aBTOMaTU4eCKU
BbI3bIBAeTCS IpuMepHO 18,2 pa3 B cekyHay [ OOHOBAEHMS YacOB TaiimMepa.
Komiblotep Bcerga uro-to denaer! Jlaxe rtoraga, kKoria, Halnpumep, KAET OT
[10J1b30BaTe/Isl HAXATUS Ha KJIaBUILLY.

Yro npoucxomaMT, KOIAa BbI3BIBAETCS IMpEphIBAHME, HampuMep, OT Taiimepa?
[lpumepHO TO Xe, 4TO M MPU BbI30BE Mpolenypbl. KoMmmbloTep 3alloMUHAaeT B
CTeKe anmpec TeKyIlel KOMaHIBI, a TAaKKe BCE PETUCTPHI, KOTOPBIE M3MEHST TIpe-
pBIBaHWE, W TIEPEXOAWT Ha afpec TPephIBAaHUS, IO KOTOPOMY HAXOIWUTCSA TPO-
mmeaypa obpaboTKM 3TOTO TpepbIBaHUST (HampuMep, Tpollenypa obpaboTKu Taii-
Mepa, KoTopasd OOHOBUT TIOKa3aHWST YacoB/MWHYT/CeKYHM). 3aTeM, Koraa
npoienypa orpaborana, KOMIbIOTEP BOCCTAHOBUT M3 CTEKA aapec BO3Bpara U Bce
COXpaHeHHbIE PEeruCTPbl, M Halla IMporpaMMa MPOJOIKUT BBIIOTHEHUE, JaXe "He
noao3peBas” O TOM, YTO KTO-TO €€ IPephiBal B Ipoliecce padotel. Bee 310 mpo-
HUCXOAUT OYEHb OBICTPO W AASl IMOJb30BATedsl COBCEM HeszaMeTHo. Paccmorpum
ciygait, Korja Mbl MEHSeM CTEKOBBbIE PEeTrUCTpbl, TPU ITOM TPEIBAPUTEIBHO HE
3ampeniaeM BBI30B aIllTapaTHBIX TTpephIBAaHNIA:

(01) mov ax,100h
(02) mov Ss,ax
(03) mov sp,200h

HomyctuM, BbI30B IIpepbiBaHMs TaliMepa MPUILEICS HAa TOT MOMEHT, KOIla Hallia
nporpaMma BbinoJHUIa KomaHay B cTpoke (02). B atom cinyyae ss paBeH 100h, a
B sp elle He 3aHeceHo uuciao 200h. ITonyyaercs: Tak, 4YTO CErMEHT CTEKA UMEHHO
TOT, KOTOPHIN HaM HYXEH, a CMEIIeHUEe OcCTaeTcs TMPEeXHUM, IYCTh 3To Oyaer,
JOMYCTHM, sp=0FFFEh. B HWTOTE, 55=100h, a sp=0FFFEh. [Ipolleccop M COXpaHUT
IO 3TOMY ampecy maHHble. Kakoif pw 3TOM KOI MpoTrpaMMBbl MW KaKue TaHHBIe
OymyT 3aTepThl — He M3BecTHO. MBI Belb XOTEIW CcAeNIaTh ss=100h, a sp=200h!
XopolIro, ecu B¢ KOMAaHIBl YCIIeN BHITIOTHHATHCS Tepell BEI30BOM TIPEepPhIBAHNA.
XOopoluo Takxe, eciyd 110 ampecy 0100h:0FFFEh HUYero Her (IamsiTh CBOOOIHA).
A ecnu ectb? Torga KoMobloTep, CKopee BCEro, OmsiTh Xe "3aBUCHET".

OTC}OI[a BBITCKACT TPU BAXKHBIX ITpaBUJIa MpU pa60Te CO CTCKOBBIMU PETUCTPAMU:

O mnpexne 4yeM MEHSTb PETHCTPH ss:sp, HEOOXOAWMO 3aIlpeTHTh BHI30B BCEX
aTImapaTHBIX TIpepBIBAHNH KOMAHION cli, a 3aTeM, Tocsie CMEHBI, pa3pelnTh
UX KoMaHjol sti. OmHaKo B COBpeMEHHBIX KoMIbioTepax (Pentium) 3ampe-
IaTh TIPEPBIBAHUS HEeoOA3aTeIbHO, TaK KaK 3TO aBTOMATWYECKH MeTaeT Mpo-
meccop. Ho ecnm BBI 3amycTuTe 5TY TIpoTpaMMy Ha Oollee CTapoit Momelu, TO
OUYeHb BbICOKA BEPOSITHOCTb TOrO, YTO OHA MPOCTO "3aBUCHET";

O ss:sp HYXHO yCTaHaBIWBaTh Ha CBOOOMHYIO oO6jacTh TmmaMsaTtu. [lpm sTom
clIenyeT YOeInThes, YTO KOI He YTPaTiil paboToCTIOCOOHOCTH;
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a

He cliefyeT 3a0bIBaTh O TaKOM TIOHSITUM, KaK TepenoHeHne cTeka. MBI 3Ha-
eM, uro nocie 3arpysku COM-nmporpaMmbl B MaMsTh, ss PaBeH CEIMEHTY,
KyJAa 3arpy3uiach mporpamma, a sp = OFFFEh. Koa mporpaMMbl HayuMHaeTcs
¢ ampeca 100n (org 100n). BepmuHa creka — KoHel cerMmeHTa. Ecau Haiua
nporpamMma 3aHumaer, ckaxem, 2000h OaiiT, ToO MOXeM YyCTaHOBUTb SP B
2200h. B aroM cinyuae mbl otBogum 100h (MMeHHO cTO) OailT mst cTeka (Tak
KaK Mporpamma 3arpyxaercs B IamsaThb IO aapecy 100h (org 100h), TO K
2000h HyxHo npubasutb 100h). Crek, KaK Bbl HOMHUTE, pacTET CHU3Y BBEPX.
Ecan mbl TiepenofHuM crek (Harmpumep, nmomectuM 6onee 100h gaHHBIX), TO
3aTpeTcd YacTh Halllelt porpaMMbl cHu3y. O6 3ToM ciieyeT ITOMHUTE!

B nuctunre 6.4 npuBeneH MOJHBIA PUMEP KOPPEKTHOTO M3MEHEHHS PETUCTPOB
cTeKa.

: Nnctnur 6.4. KoppeKTHoe N3MEeHeHNe perncTpoB cTeka

cli
mov
mov
mov

sti

Brr,

ax, 0B900h
ss,ax

sp, 100h

BepOsITHO, cripocuTe: "A 3aueM BOOOIIEe MEHSITb PETUCTPHI ss:sp?”

Heno B TOM, YTO 5TO MHOIJAA HYXHO JejJaTh B PE3UIEHTHBIX Iporpammax, Jubo
TTepel OCBOOOXKIECHNEM TTaMITH, M3HAYAIBHO OTBEICHHON IO CTEK, JJIS 3arpy3-
K1 TIPOTpaMMBI WJIM OBepiies (BCTIOMOTATENBHBIX TIPOIEAYpP, PACTIONOXEHHBIX B
OTAETbHOM (paiine), a TakKe BO MHOTHX JPYTMX CIy4yasX, KOTOPBIE MBI Oyaem
TTO33Xe paccMaTpUBATh.

6.2. Nporpamma gng npakTuKu

6.2.1. Onepatop nop

[pexie ueM nepeiTy K NporpaMMme, paccCMOTPUM HOBbI oneparop (1adi. 6.5).

Tabnuya 6.5. Oneparop nop

KomaHpa MepeBop, HasHaueHue Mpoueccop

Nop

He

undero No operand — HeT onepaHga Huuero He nenaetr 8086
neJjlaThb
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DTOT omeparop abCOMOTHO HUYETO He MelaeT, He MEHSIET CONEPKUMOE PETUCT-
poB U djaru, Ho 3aHuMaeT | 6aiT. Ero oObIYHO MCTIONB3YIOT IS pe3epBUPOBa-
HUS MecTa MO0 ISl TOro, YToObl "3a0UTh" HEHYXKHbI KO, KOrJa UCXOAHUK Ha
acceMbepe orcyTcTByeT. Hampmmep, B ciydae, Koraa mporpamMma Tiepell CTapToM
nposepsier Bepcuio MS-DOS, a Bepcusi, KOTopas yCTAaHOBJI€HA HA BAIIEM KOM-
TBIOTEPE, He COOTBETCTBYET TpeOyeMoll mporpamMmoii. s 3Toro maHHBIM olepa-
TOpPOM "3a0MBAIOT' yuyacTOK Koja, KOoTophblili mposepser Bepcuio OC. Bee ato no-
3BoisieT caenarh peaaktop Hacker's View, KoTopblii MOXHO 3arpy3uTbhb ¢ caiTa:
http://www.Kalashnikoff.ru.

3anmoMHUTe MAIIMHHBIA KOA AaHHON KOMaHAbL: 90h. Eciu Bbl B JIIOOOM TEKCTO-
BOM pENaKkTope, KOTOPbIN MO3BOJISIET PeAAKTUPOBaTh (aitibl B IIECTHAAATEPUY-
HoMm copmare (Volcov Commander, Hacker's View), BpyuyHyl0 BBeneTe TpHBe-
JeHHbIE HIMXE CTPOKM, TO TMOJAYYMTCS KOPOTEHBbKAsd IMIpOorpaMma, KoTopas
a0COJIIOTHO HUYETO He JieNaer:

950h

90h

0CDh

20h

6.2.2. Xutpas nporpamma

Paccmorpum ofHy O4YeHb MHTEPECHYIO M XUTpPYIO mnporpammy (auctur 6.5). Hu

Ha OJHOM [PYrOoM SI3bIK€ MPOrPaMMHUPOBAHUSI HEIb3sl CO30aTh MONOOHYIO
(/006/prog06.asm).

Jinctnur 6.5. NMporpamma ana npakTMKn

(01) CSEG segment
(02) assume cs:CSEG, es:CSEG, ds:CSEG, ss:CSEG
(03) org 100h

(04) Begin:

(05) mov sp,offset Lab 1
(06) mov ax, 9090h

(07) push ax

(08) int 20h

(09) Lab_1:

(10) mov ah, 9

(11) mov dx,offset Mess
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(12) int 21h
(13) int 20h
(14) Mess db 'A Bce-Taku OHa BEBoOmMTCa! ST

(15) CSEG ends
(16) end Begin

To, uto Bbl Buaute — "obMaH 3peHuss”. Ha mepBblil B3risia, Iporpamma 4ro-TO
JielaeT ¢ PETUCTPOM sp, a 3areM 3aBepinaeT padoty. Ctpoku (09)—(12) BoobOiie
He OynyT paborath. Ho sTo rnybokoe 3abmyxaeHue! TTompoOyiiTe 3amycTuTh ee
noa oriaaguMkoM. Bel yBuaute, uro CodeView, TurboDebuger, AFD OyanyT Bbiia-
BaTh KaKoOii-To "Mycop": HEIOHSITHbIE OIEepaTophbl, COOOLIEHUS TUIIA "Iporpamma
3aBeplIMIach’, XOTd J0 KOMaHAbl int 20h jgeno He gouwio (puc. 6.7.). Ho eciau
3amycTuTh ee Tmpocto 3 DOS, To cTpoka TOSBUTCS Ha 3KpaHe, TO €CTh IMpPo-
rpamMMa Oymer paboTaTh KOPPEKTHO, TIPU 3TOM BBIBOAS CTpPOKY Ha sKpaH! aH-
HBI TIpuMep — TUIIWYHBIA ciaydail "3amamMbiBaHUS pyK" MHOTMM OTJIamuMKaM.
M Bbl yXe MOXETE 3TO Je1aTh!

afd PROGO6.COM - Far

AR D000 51 DODo C§ 1DF2 IF 0100 Stack +0 DODOD Flags V202
nonE DI DOOO DS 1DF2 2 D

Cx DODo BP DODO ES 1DF2 HE 1DF2 OF DF IF S8F ZF AF PF CF|

DX DODO SP FFFE 8§ 1DF2 F§ 1DF2 +6 FA00 Do 1 00 0 0 0

1D8EDA SBB AR . ORSE
i ADC AL, [BR+DI1]
REPNZ DS :0020
..SBB AX.3282 . DS :0028
DS:0030

HOU Al 07

MOU Di,.0112 DS :0038
INT 21 DS : 0040
INT DS : 0048

Puc. 6.7. HekoppekTHas paboTa oTnagymka ¢ Hallel nporpamMmoit

IMouyemy tak npoucxonut? OTBET ONUH: YKA3AHHbIE Gblie OMAAOMUKU UCNOAbIVIOM
CMeK noab306amensckol npoepammsl (TO €CTh TOM MpOrpamMmbl, KoTopas paboraer
MOJ OTJIAAYUKOM).

Bawua 3agaua: pazo0parb "1o mojoukam” mporpaMmmy.
O Yro npoucxoaut?

O Ilouemy cTpoka BbIBOAMUTCS?

O TIlouemy oTiamyuk padoTaeT HEBepHO?
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Bompocos mope. 1 BaM HeoOxomnmo 1aTh OTBET HAa HUX. PazoOpaBimmch ¢ mpo-
IPaMMOI camocmosmenvHo, Bbl IOYYBCTByeTE CHIYy M HEOrpaHMYEHHbIE BO3MOXK-
HocTu acceMbOiepa. He Ooiitech akcrepuMeHTHpoBaTh! KomiibioTep OyaeTr yacto
3aBUCAaTbh, HO 3TO He IIaBHoe! Baiiu mMyuyeHus ONpUBENyT Bac K MOHUMAHUIO pa-
0oThI mpoleccopa!

es-enlosures, 0067} - Far

C:n...k“Enclosures“Files—enlosures 006 >PROGO6 . COM
A BCce—TaKW OHA BHBEOpMTCAY

C:%...kN\EnclosuressFiles—enlosures 006> _
1 2 3 4 5 ]

Puc. 6.8. KoppekTHasi paboTa Hallei nporpaMmmbl 6e3 oTnagymka



maBa 7

Oneparopbl cpaBHEHMSA

7.1. Pa36op nporpamMmmbl U3 rsiaBel 6

B navane maHHOi IMaBbl PaCCMOTPUM IPOLUIYIO Iporpammy. Mrak, B JUCTHUH-
re 7.1 noxkazaHo pelleHue.

Jinctnur 7.1. Nporpamma u3 rs1aBbi 6

(01) mov sp,offset Lab 1
(02) mov ax, 9090h

(03) push ax

(04) int 20h

(05) Lab_1:

(06) mov ah, 9

(07) mov dx,offset Mess
(08) int 21h

(09) int 20h

Yo Xe Bce-Taky MPOUCXOAUT?

Kak MBI y3HaM M3 22a6b! 6, KOMaHIA nop WMEET MAIIMHHBINA Kom 90h. [TocMoTpuTe
Ha ctpoky (02). B Heil Mbl 3arpyxaeM B PerucTp ax [Ba YMCIa 90h (MM JABA OIepa-
TOpa nop). B sp 3aHocum anpec mMetku Lab 1 (01). Tenepb cmek naxodumca enympu
Hauieil npoepammol, 4, TOUYHEE, BEPILIMHA CTEKA HA METKE Lab 1. CTOUT OTMETUTbH, UTO
cama MeTKa TaMaTi He 3aHnMmaet! OHa HyxXHA TojTbKo it MASM/TASM, KoTopkle,
Joiiasa 1o ctpoku (05), 3amoMHAT ajpec (CMelleHue) METKU B Tporpamme (UTo paB-
HO 109h).
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=+ afd PROGO6.COM - Far - [0 x|

Ay 0ooo SI DOwo CS 1DC4 IF 0103 +0 m?B4
Bx 0000 DI DOOO DS 1DC4 +2 12BA
CR 002 BP 0000 ES 1DC4 HS 1DC4 +4 CDO1L AF PF CF
DX 0000 EF 0Di0% 5SS 1DC4 FS 1iDC4 +6 CD21

CHMD >_ i
DS : 0000

0100 BECO?01 SP.0109) DS : D008
D103 E870070 A% . YUYW DE-0010
D106 50 L] DS 0018
0107 Ch2n 20 DS 0020
109 B409 AH . 09 DS 0028
1EN0)E D 0112 DS :0D30
0i0E 21 DS:D0D38
Diim 20 DS : D040
D112 BOZOAZ [BH+211,.A2 DS - 0048

m 1 2 5 6 7 8 9 A B C D E
DS :00OO CD 20 FF 9F 24 FO FE iD FO 1B 05 6A OA 4B
DS =010 16 04 56 @1 04 37 05 0i 0@ 02 FF FF
DSz D020 FF FF FF FF FF FF FF FF FF 90 1D Cm
DS = 0030 47 05 14 00 oo G4 1D FF FF 00 00 0D
DS = 0040 05 00 00 00 00 00 0D @0 oo 00 00 OO0 OO

il Step EiProcStepiElRetrievelEHelp ON Menulli]

Puc. 7.1. lNporpamma B othagumke AFD Pro

ITocne BeimoHeHUst ctpoku (01) mocMoTpuTe B OTAaAUMKe, KaKOe YUCIO Haxo-
JUTCI B sp, & TAKKE HA KON, KOTOPbIH PACIIONIOXEH 110 9TOMY aapecy. Bol yBuau-
T€, YTO IO aApecy 109h HAXOAUTCA KOMAaHIA mov ah, 09, TO €CTb (PU3NYECKU
METKHU Lab 1 B MAMATH HE CYIIECTBYET.

Tenepb Buumanue! B crpoke (03) mbl "TonakaeM" B cTek ABa yuciaa 90h, TO eCThb
JBe KOMaHbl nop. YTo mpoucxoaut ganbiiue? CTek, KaK Bbl yKe 3Haere, "pacrer”
cuusy BBepX. IloMelas B CTeK YMCIO, sp HE YyBEJMUYMBAETCH, a YMEHbIIAETCS,
yto oTobpaxkeHo cTpeiakoit Ha puc. 7.1. KoManaa int 20h 3aHuMaer 2 Gaiita.
DTto MOXHO HaOomaTh B omiamuuke win B Hacker's View. MammmHHBIT Kod int
20h paBeH 0CDh, 20h. Temepb Bbl 3HaeTe, Kak "BpyyHy" HaOpaTh MPOCTEHIYIO
COM-nporpammy B penakTope. Eciau ecTb pegakrop, MO3BOAIOLIUI CMOTPETh
LIeCTHAAlIaTepUyUHble yucaa (Hampumep, Volcov Commander), To BBeIUTE B CO3-
naBaeMoM cpaiiie cp u 20. Coxpanute daitn kak COM (Hanmpumep, prog.com).
Ero pasmep noikeH ObiTh 2 Gaiita. Moxere cMmeno 3amycKaTb IOJyYMBLIMIACS
COM-paiin.

Hrak, int 20h 3aHuMaet 2 G6aiita. KoManmoil push ax (03) Mbl 3aHOCHUM B CTEK
JBa YHCJa 90h, KOTOpBIE IMPOIECCOpP BOCIPHUMET KaK [IBAa omeparopa nop. Tak
KaK CMeIIeHNe B PeTUCTpe sp YKa3bIBaeT Ha int 20h, TO 3Ta KOMaHaa Oyaer 3a-
TepTa AByMsl ornepaTopaMu ncp. Bee! BMecTo int 20nh (3aBeplieHue paboThl Mpo-
TpaMMBI) TIPOIIECCOpP BBITOIHUT IBA OTIEPATOPaA nop, KOTOPEIE HUYETO He AeTaloT!
ITocne 3TOro BHIBEAET CTPOKY Ha 3KpaH. Ha puc. 7.1 mokaszaH pe3ynbrar padoThbl
9TOil MPOrpaMMbl B OTJIaAUUKE.

OOparute BHUMaHKE, KaK JETKO MOXHO MEHSITh KOJI COOCTBEHHON MpOorpaMMbl B
accembiiepe OyKBaTbHO "Ha JeTy".

Dra mpocTas mporpaMma HarISIIHO JeMOHCTPUPYET paboTy cTeKa.
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Tenepsb paccmorpum, nouemy otinamuuku CodeView, AFD, Turbo Debugger pa6o-
TAlOT HEKOPPEKTHO. BHUMATENbHO IMPOUTUTE CAEAYIOLIYI0 (pasy: BblLIEIEpednc-
JIEHHbIe OTJIAAYMKU UCIOJB3YIOT CTeK Hauieldl mporpaMMbl. ['OBOpSL MPOCTbIM $I3bi-
KOM, OTJIaAuMK, 3arpy3uB K ceOe B IaMsATh Hallly IOPOrpaMMy, UCIIONb3YET TOT XKe
cTeK (Te Xe PerucTphl ss:sp), YTO U Hailua nporpamma. OTIaguuKy Bedb TOXE Ha-
JO XpaHUTb [Ae-TO CBOM JaHHbie. Hampumep, mocie BbIIOJIHEHUS] OQHON KOMAaHIbI
Halllell IIPorpaMMbl, 3allOMHUTH aapec ciedyiouieid. OOHO A€o0 Ha BKpaHe, HO
JIpyroe — B CTEeKE OTJIAAYMKA, KOTOphIA 10 cyTu siasercs HawmM! Ilostomy, me-
peMecTUB CTeK B 00jlacTh KoJa HANMCAaHHOW HaMW IIPpOTPaMMBI, MBI T€M CaMbIM
TMepeHOCUM U CTEeK OTJIamTyiKa, KOTOPBI, B CBOIO OYepeib, COXpaHICT B HEM CBOM
manable. Ho MBI 3HaeM, 4To 3aHOCHTh B CTEK MOXHO He Ooyee AByX OaiT, WHadYe
cTek OymeT TIepertojHeH, TaK KaK MBI OYeHb YK Majlo MecTa OTBEJIM TION CTeK.
IMTpobnema ormamunka B TOM, 9TO OH 00 3TOM "He 3HaeT", 1a U 3aHOCUT B CTEK J0-
BOJIBHO MHOTO WH(OPMAIIMHI, KOTOpas MOIIPOCTY 3aTUPACT HAIY MPOrpaMMy.

WHpopmauusa gns uMetoLnx onbIT NporpaMmMupoBaHms

Ha xommbiotepe 486 DX2 sTOT mpuMep He paboTaeT: Mmporpamma BBIXOIUT, HE
BBIBOIIS coOOIMeHne Ha 5KpaH. OaHaKo, 3aIycTUB ee Ton omiamdnkom Softlce,
mporpamma padotaeT BepHo! [Touemy tak mpoucxonnut? IMonpobyeM pasobparbes.

Heno B ToM, uto y npoueccopos 80486 pabora MexaHu3Ma KILIUPOBAHKMS OTIMYHA
OT MeXaHW3Ma, pealu30BaHHOTO B Tpolieccopax Pentium. TTormpodyio pa3bsiCHUTE.

[Ipoueccop, Npu BLITOJHEHUHM KOMAHI, CYMTHIBAET MX B K2II. M Ha BBIIOAHEHHE
KOMAHIBbI MTOCTYNAIOT YXe u3 Kowa. CeKpeT B TOM, YTO MPU M3MEHEHUU ydyacTKa
KOJa, KOTOPbII yXKe 3aK3LIMpoBaH IpoleccopoM 486, He 0OHOBISIETCS COAEPXKU-
moe xama! To ecth Ha mpolieccopax 486 BO3MOXKEH BApWAHT 3aTHpaHUs olepa-
TOpaMM nop BCeW TIpOTpaMMBI, W, TeM He McHee, OHa BBIMMOJTHUTCA. B ciyuae ¢
Pentium cutyarmmsa BBITISIANT Gojtee TIpaBWIbHON. [lpn M3MeHeHWM ydJacTKa Ta-
MSTH, KOTOPBIN yKe 3aK3IIMpPOBaH, TIporieccop cOpackiBaeT COMEpPKMMOe KaIa 1
3aHOBO CYMTHIBACT JaHHEIC M3 maMdaTh. [TosToMy mpumep paboraeT Ha Pentium,
HO He paboraer Ha 486.

Ocraercs onMH MOMEHT: rmoueMy Ha 486 mox Softlce mporpamma BoimosnHsiercst? de-
JIO B TOM, YTO KOTJA OTIATYMK TIPEPHIBAET BBHITIOJTHEHUE TIPOTPAMMBI, TO MEHSIIOTCS
3HAUEHMsI BCEX CETMEHTHBIX perncTpoB. M mpolieccop MPUHYAUTENBHO cOpachiBacT
KOIII, TaK KaK €ro comepKUMoe eMy Ve He HYXHO. A TaK KaK KaIl cOpachIBaeTcs,
TO €T0 HOBOE CONEPRMMOE VKe OyleT oTpakaTh TeKyIllee COAepKIMOoe TIaMsITH, W,
cJenoBaTeNbHO, MporpaMMa BBITIONHSIETCS] TI0 KOMaHIaM, KOTOpbIe JexXaT B TaMsITH.
A TaM Kak pas Jexar MMeHHO HaMU IIPOIUCAHHbIE OIEPaTOPhI nop.

7.2. OnepaTtop cpaBHeHUSA

B mpempimymnx raBax MBI paccMaTPUBATA (DYHKITMIO 10h TIPEPBIBAHUS 16h, KO-
TOpast KIeT OT TOJb30BaTeNIsl HaXaTHsT Ha KIaBWINy. Tereph HacTajo BpeMsT Ha-
VYUTBCST TIPOBEPSITH, KAKYIO XK€ MMEHHO KIIABUIITY HaXKa TTOJH30BATEb.
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BriieykazanHas ¢yHKIIMS BO3BpalllaeT KoJA HaXaTol KIABUIIU B PETUCTP ax.
Kak ke Ham ee mpoBepuTh? [l 2TOr0 paccCMOTPUM HOBBIA OIepaTop CpaBHEHMUS
cmp (Taba. 7.1 u auctuur 7.2).

Ta6nuya 7.1. Oneparop cpaBHeHUS cmp

KomaHpa MepeBop, HasHnauyenne [lpoueccop

cmp npmeMHuMk, ucTodHmx — Compare — CpaBHUTb CpaBHeHue 8086

JInctunnr 7.2. Mpumep ncnonb3oBaHWA oneparTopa cmp

(01) mov ah, 10h
(02) int 1oh

(03) cmp al,'y!
(04) Jjz Yes key
(05) Yes key:

Ha ctpoke (02) KoMmblOTep OCTAaHOBUTCS W HE MPOJAOJIKUT padoOTy A0 TeX Top,
[10Ka I10JIb30BATe/Ib HE HAXXMET Kakylo-HuOynb kinaBuliy. Ilocie atoro mpepbiBa-
HME 10h IOMECTUT B ax KOI KJIABMILU, U BBIIOJHEHUE IMPOrpaMMbl MPOIOIKUT-
csa. B crpoke (03) mbl mpoBepsieM, Haxara 1u knaBuiia <Y>. OOpaTuTe BHUMA-
HME Ha 3alUCh:

cmp al, "Y'

Hawm ne oGs3arenpHo 3Hath ASCII-Kon kmaBumu. BMecTo 3TOTO B OIMHAPHBIX
KaBbIUKaxX TIPOCTO yKa3biBaeM camy Kiaasumiy. IIpm acceMmOnupoBaHUM Mpo-
rpaMmbl MASM/TASM aBroMaTM4ecKu 3aMEHUT €€ COOTBETCTBYIOLIMM KO-
goMm. Ecau Bbl 3amycTuTe mporpaMmy IojJ OTJAaauuMKOM, TO YBUAMTE, YTO KOI
OyneT He

cmp al, "Y'
a
cmp al, 5%

Teneps MBI 3HaeM kon KmaBumu <Y>! EcrecTBeHHO, MOXHO cpasy 3amucarb u
cmp al, 59h. [Tporpamma Gyaer paboTaTh MPaBUIBHO.

Takum 00pazoM Mbl y3HAIM, YTO B acceMOJiepe MOXHO 3allUChIBATb HE TOJIbKO
JBOMYHbBIE, NECATUYHBIE M IISCTHAMLUATEPUYHbIE YMCIA, HO U IPOCTO CHUMBOJIBI
(ucTuHr 7.3).
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Nnctvnr 7.3. NMpumMep 3arpy3Ku CMMBOJIOB B perucTpbl

mov al,'2"

mov dh, 'd’

B pesynbrate al Oyger comepxkarb 32h, a dh — 64h. Bee mpocTo!

B crtpoke (04) Haa mporpamMma nepeiiner Ha METKY Yes key (05), ecau Haxara
kraBuwa <Y>. Onepatop jz (oT aHrl "jump if zero" — mepexon, eciau ¢uar Hy-
JIT YCTAHOBJICH) BBITIONHSET Mepexol Ha YKa3aHHYI0 METKY, ecli djar HyIs yc-
TaHOBJICH.

MBI TTOAONIIM BIDIOTHYIO K M3YYeHUIO peeucmpa @aaeos. TToTHOCTBIO MBI UX B
JaHHOM TyIaBe He OyaeM paccMaTpmBaTh, a KOCHEMCS JIWIIB TOTO, YTO HYKHO IS
TTPOBEPKN HAXATON KITABUIITH.

Daae Hyas yCTAaHABIMBAETCA B €IMHMILY, €CJIM Ipeablayliasd KOMaHIa cpaBHEHUS
ObL1a BepHOM (iucTUHT 7.4 u 7.5).

NnctuHr 7.4. YecTaHoBKa cpnara Hyns

mov ax,15
cmp ax, 15
jz Our lab

mov ah, 3
Our lab:

B kycke kona u3 nuctuHra 7.4 dhiar Hy1s OyJaeT ycTaHOBJIEH, U Tpolieccop meperi-
JIET HA YKa3aHHYIO METKY Our lab. KOMaHIA mov ah, 3 HE OylET BBITOIHSATHCS.

NnctuHr 7.5. dnar HynA He ycTaHOBJIEH

mov ax,15
cmp ax,16
jz Our_ lab

mov ah, 3

Our lab:
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B yuactke kona u3 jaucruHra 7.5 nNpoueccop He NEepeiieT Ha METKY Our lab, TaK
Kak KOMaH/a CpaBHEHUS cmp ax,16 He OyaeT BepHA. BBITOMHUTCS UHCTPYKIIMS
mov ah, 3 U, €CTECTBEHHO, BCe, UTO UJET Tocje JaHHOU MHCTPYKIINH.

HormycTuM, HaM HYXXKHO TIOIOXIaTh, MOKa MOJb30BaTeNlb HAXMET KaKyK-HUOYIb
knasumy. WM ecim ato <> wmn <d>, To TMepelTH HA YKa3aHHYI MeTKY. B mpo-
TUBHOM clly4yae, 3alpocuTh KJIaBuIilly cHoBa. OOpaTtuTe BHUMaHUe, YTO KOAbl 3A-
I'TABHBIX u ctpounbix 6ykB pasnuyatorcs! B nucrunre 7.6 npuseeH npumep.

Jinctnur 7.6. NpoBepka HaxxaTnA Ha knaBuwwm <d> nnn <>

Next key:
mov ah, 10h
int 16h

cmp al, 'd!
jz F pressed
cmp al, "o’
jz F_pressed

Jmp Next key

F pressed:

mov ah, 9

mov dx,offset Mess
int 21h

int 20h

Mess db '"Bu Haxamm <&> uim <p>!!IST

CTOUT OTAEIbHO OTMETUTb, YTO KOMAaHAbl jz U je (0T aHra. "jump if equal" —
[IePexo/l, €CJM PABHO) BBLIOJHSIOT OAHY U Ty Xe (yHKiu0. To ecTh KOPPEeKTHOI
U UOCHTUYHON JTUCTHHTY 7.6 OymeT 3amuch, IpUBEAEHHAd B JUCTHHTE 7.7.

: NNuctnHr 7.7. Vicnonb3oBaHne oneparopa je BMECTo jz

int 16h
cmp al, "o’

je F pressed

Komanga je mepeBemercsl mporpaMmmoii-acceMOJIepoM B jz. DTO JIETKO ITpOBe-
PUTH, €CIM TIOC]e acceMOJMPOBAaHUS 3alyCTUTh MPOTPaMMy TIOJ OTIATINKOM.
PasHn1ier MeXay je M jz HeT HUKAKOIA!
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7.3. MNoHAaTNA ycnoBHOro
n 6e3ycyIoOBHOro nepexoaos

Komanaa jmp (KOTOpYIO MBI yK€ HE pa3 paccMaTpuBaiu) HA3bIBAETCSI KOMAaHIOI
be3ycaoeHoeo nepexoda. To ecTb IMpu JIOOOM YCIOBUM KOMIIBIOTEp Mepeiaer Ha
yKa3aHHYI0 MeTKy. g Tex, KTo 3HaKoM HeMHoro ¢ belicMkoM: 9Ta KOMaHIa 3K-
BUBAJIEHTHA goto.

goto 20 — mepexon Ha CTPOKy 20

KOMaHZLbI BUJA je U jz SBIAIOTCI KOMaHIAMHU YCJIIOBHOIO IIepexonaa. To ectb
KOMIIBIOTED HCpCfI[LCT Ha METKY mMmo/1bK0, €CJIIM KdKO€-TO YCJIOBUE BbIIIOJHACTCA
VI He BBITIONHSAeTcd. B Hamem CJIydac — €CJIM HakKaTta KJIaBUIId, KOTOPYIO MbI
npoBepsieM: cmp al, '¢'. B beficuke 3To BBIIJISAUT TPUMEPHO TaK:

if Key = "0" then goto 20

MHorpa Mbl TIUIIEM, YTO KOMAblomep cAejlaeT TO-To Wiu To-To. Ha camom nerne,
TpaMOTHE! TOBOPUTb, UTO Hpoueccop BBITIOJHUT TO WU UHOE JeicTBue. Mbl mo-
cbllaeM KOMaHJIbl He KOMIbIOTepY (KOMIBIOTep — B3TO o0lliee MOHSITHE), a TIPOo-
1eccopy, KOTOPBI 1 BBITIONHSIET HAIllM KOMAHJIbI, TIpUYeM KOMaHAbl accembiepa
U Tojbko. IIporpamma, HamucaHHas Ha JIIOOOM JIpDYTOM SI3bIKE BbICOKOI'O YPOBHS
(Hanpumep: beiicuke, Ilackane, Cu, Ana u np.) NepeBoAUTCS B MAlLMHHbBIA KO/,
ITpoGiiema B TOM, YTO HU OJMH SI3bIK BBICOKOIO YPOBHS HE CIIOCOOEH co3JaTh U3
KOMaH/l CBOEIo s3blKa OITUMAJIbHbIA MallMHHBIA Kojl. Accembiep — 3TO co3jia-
HHEe MAITUHHOTO Koja "BpyYyHYI0". A 4YTO MOXET OBITh JIyUllle pyYHOH padboThI?

7.4. PacwumpeHHble kogbl ASCII

Teneps paccMOTpUM TaOJMIy HEKOTOPBIX KOMOB CHUMBOJOB PaCILMPEHHOro Koaa
ASCIL.

Yro Takoe paciuupeHHbiil Kog ASCII? Mbl nucanu, 4To Koj KJIABUILU, Ioaydae-
Mblii (byHKIME 10h IpepblBaHUs 16h, BO3BpalllaeTcs B peructp ax. Ho B npuBe-
JE€HHBIX BbILIE IPUMEPAX Mbl [POBEPSUIU [OYEMY-TO TOJILKO COAEPKUMOE PErU-
cTpa al:

cmp al, 'Y'

Heno B ToM, uyTOo KpoMme cuMBOJIoB (A..5l / A..Z), uucdp (0..1) 1 Apyrux CUMBOJIOB
CYLIECTBYIOT €llie APYIMe€ KIAaBUILM, Takue Kax, Hampumep, <FI1>—<F12>. Mbl
HE MOXEM 3aIucaTh TaK, MpoBepss, HaxaTa Ju kiapuma <F1>—<F12>:

cmp al, "F1'

B npoiiecce acceMOnupoBaHUs MPOU30AET OlLMOKA, MOTOMY YTo 'F1' — 2 OaidTa,
a PerucTp al MOXET XpPaHUTh TOJAbKO 1 OaiT. [Ijisg 5TOro MCMOJb3YIOTCA pacIlim-
peHHble konbl ASCII. TIpu 3ToM, ecim Mbl Ha 3aMpoc Halleir mporpaMMbl Ha-
KMeM KinaBuiny <F1>, 1o ¢ a1 nomewaemcesa 0, a 6 ah — pacutupentoiii KoO.
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B Tta6xa. 7.2 npusenensl pacmupeHHble ASCII-Koabl HEKOTOPBIX YacTO UCMOJb-
3yeMBIX KJIaBMIII.

Ta6nuya 7.2. PaciuvpeHHble kofbl ASCIl HekoTopbix kiaBuLL

KnaBuwun Kopbi ASCII
<F1>...<F10> 3Bh...44h
<Alt>+<F1>. . <Alt>+<F10> 68h..71h
<Shift>+<F1>...<Shift>+<10> 54h..5Dh
<Ctrl>+<F1>...<Ctrl>+<F 10> 5Eh..67h

W3 tabiauubl BuaHo, yro knasuiia <F1> umeer kox 3Bh, <F2> — 3Ch, <F3> —
3Dhur. n.

B nuctunre 7.8 mpuBeneHa BbLAEPXKKA U3 IPOrpaMMbl, B KOTOPOH Mbl MPOBEPUM
HaxaThe KoMOuHamu Kirasumn <Shift>+<F4> (B maHHOM cjiydyae HYXKHO HAXaTh
kiaapuiny <Shift> u, He ormyckas ee, kinaBuily <F4>.

Jinctnur 7.8. NpoBepka pacwunpeHHoro koga ASCII

(01) No ext:

(02) mov ah, 10h
(03) int 1loh
(04) cmp al,0
(05) jnz No_ext
(06) cmp ah, 57h
(07) je Shift f4
(08) jmp No_ext

(09) Shift f4:

MBI yxe BBISICHWIN, YTO MpPU Haxatuu Ha kiaapuiuu tuna <F1>, <Alt>+<F1> un
T. 1. B al moMemnaercs 0, a B ah — paciupeHHbl Koa. B crpokax (04)—(07) Mol
ato M TipoBepsieM. B ctpoke (05) mepexonnM Ha METKY No ext, €CIW TMOJIb30Ba-
TeJlb HAXaJl KIABUILY, KOJ KOTOPOH He pacluupeHHbId (Hampumep: <A>, <¢p>,
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<Spase>, <Enter> u T. 1.). To ecTh MBI Kak OBl TTPOCTO MPOUTHOPHPYEM HaKa-
TYI0 KJIABUILY ¥ "mompocuM” IOJb30BaTest HaxaTh apyryio. B crpoke (06) mpo-
BepseM, Haxara JM MMeHHO KoMOuHauus kiaaBuin <Shift>+<F4>. Eciu xe
moJyib3oBaresib Haxkan <Shift>+<F4>, To, Kak He TpymIHO AOTagaThcsd, IporpaMMma
mepeiaer Ha MeTKy Shift f4 — cTpoka (09) (MeTKy Shift f4, €CTECTBEHHO,
MOXHO OBUIO Ha3BaThb MO-Apyromy). Eciau Tonb3oBaTeNb Hakal KaKyw-JMOO
MHYIO KJIaBUIYy, UMEIOLIYI0 PACLIMPEHHBIA KO/, TO MpOorpaMmma OllsiTb-TaKu BEpP-
HETCsl Ha METKY No ext (08).

Hrak, nporpaMMa mpomoKUT paboTy, TOJNbKO €CJIM I10J1h30BATE]b HAXKMET KOM-
ounauurio kiasuiu <Shift>+<F4>.

B Ta6n. 7.3 npuBeneHbl KOIbl APYrMX YACTO MCHOJIb3YEMbIX KJIABMII, HO HE pac-
IHMPEHHbIE, TO €CTh 3TH KOABI OYymyT 3arpyxKaTbhcd (PyHKLMEH 10h IpepbIBaHM
16h B peTUCTp al.

Tabnuya 7.3. Kol 4acTo UCMOb3yeMbiX Ki1aByLL

KnaBuwia Kop,

<Enter> 0Dh (13)

<ESC> 1Bh (27)

<Mpoben> (<space>) 20h (32)

<Tab> 0%h (9)
( NMpumeuaHue )

B ckobkax ykasaHbl LeCATUYHbIE YMcha.

DT Koabl XelarejabHo 3amoMHUTh. [lonHblil nepeyeHb komoB ASCII HaxoauTcst
B npuioxceruu 3.

7.5. NMporpamma gna npakTuku

B Hacrogiieit rnaBe mMbl paccMoTpuM Iporpammy (/007/prog07.asm), onucaHue K
KOTOpOIii OyieT npuBeaeHo B etaee 8. Baiia samaya — rocrapaTbest pa3odparb ee
CaMOCTOSITEIbHO (JIUCTUHT 7.9).

NnctuHr 7.9. NMporpamma Ansa npakTuku

CSEG segment
assume cs:CSEG, ds:CSEG, es:CSEG, ss:CSEG
org 100h
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Begin:

call Wait key
cmp al, 27

je Quit prog
cmp al,0

je Begin

call Out char
Jjmp Begin

Quit prog:

mov al, 32

call Out char
int 20h

; === lloonporpaMMel ===
;i ——— Wait_key ---
Wait key proc
mov ah, 10h
int 16h

ret

Wait key endp

;7 ——— Out char ---
Out char proc
push cx

push ax

push es

push ax

mov ax, 0B800h
mov es,ax
mov di,0

mov c¢x,2000
pop ax

mov ah, 31
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Next sym:

mov es: [di],ax
inc di

inc di

loop Next sym

pop es
pop ax

pop Cx
ret

Out char endp

CSEG ends

end Begin

Lloxcanyticma, eHumamensro Habupaiime npoepammy! Ecau 4yto-To He paboTaer, TO
WIINATE OolfevyaTrKy B BamleM Habope. HabGpaHHylo acceMOiepHyro mporpaMMmy (Kak
U Bce (Qailnbl-MpUIOKEHMI) MOXKHO HAWTHM Ha MpUIaraeMoM K KHUI® KOMIIaKT-
mucke wiu Ha catite http://www.Kalashnikoff.ru.

970 MHTEepecHo

"Ecau nocmompems 603MONCHOCMU A3bIKA accemﬁfzepa, mo noay4aemcs, 4mo A3blKU
6bICOK020 YPOBHA MOy deaamp npaKkmuvecKu mo sxce camoe u dadce ayqiie.

3auem Hyscen accembnep? Umo on moxucem deaams, ymo He cModcem coeaams 210001
dpyeoti a3vik? Beds Heunmepecto uzyuams mo, 4mo He nowumaeis!”

M B camom aene, yBakaemble yntatenu! Yem ke accembiep jydlle APYrux si3bi-
KOB, KaKue ero Iuochkl U Kakue MuHychl? IlonpobyeM mepedyucanTb BCe ero 1oc-
TOMHCTBA M HEAOCTATKU.

JlocTonHcTBA:

O mnporpamMMma, HalTMcaHHasT Ha acceMOiepe, MaKCUMaIbHO OBICTpO paboraeT
(B 50—200 pa3 ObicTpee nporpammbl Ha beiicuke u B 3—20 pas OwicTpee
nporpaMmmbl Ha C++);

O kon nporpaMMbl MaKCUMAaJIbHO KOMIIAKTCH,;

O mnosBoAgeT medaTh TO, YTO HU OAUH SI3BIK BBICOKOTO YPOBHS HE CIOCOOCH
ClIe1aTh.

Henocrtarku:
O Ooubllie BpeMEHM 3aTPAuUBASTCS HA HAlIMCAHUE IPOrpPaMMBblI;
O xox (JIUCTUHI) JIMHHEE, YeM B APYTUX SI3bIKAX;

O B Kakoli-To CTENEHN CJIOXHEE JPYIUX SI3bIKOB.
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OpHako BBl B JaJbHEHIIEM MOMMETe, YTO CTOUT OAWH pa3 HANMKUCATh IPOLETYPhI
(HampuMep, BbIBOA OKHA 3aJaHHbIX PAa3MEPOB HA DKPaH, MONYYeHUE CTPOKU CUM-
BOJIOB U IIp.), a 3aTeM BbI3bIBATh MX M3 APYrUX mnporpamm. B urtore, BpeMeHu y
BAac 3aliMET HE HACTOJbKO OOoJjbllie, YeM mucaTh, Hanpumep, Ha Ilackane. Hawu-
ooablIMil 3PdexT mocTUraeTcsl Ipu KOMOMHUPOBAHUM ABYX s13bIKOB: Ilackans u
accemOnepa mnmn C m accemOiyepa. DTO CTAHOBUTCSI OCOOCHHO aKTyaJIbHO TIPHU
nporpaMMmupoBaHuu non Windows.

Kcratu, o Windows. Tlporpammuposanue moax Win32 Ha acceMmOiepe majio yem
OTJINYaeTcsl OT MPOrpaMMUPOBAHUSI Ha s3bIKax BbICOKOTO ypoBHs. Eciu B DOS
CKOPOCTh pabOThl 3aBUCUT OT WMCIOJNB30BAHUS SI3bIKA U TpodeccHoHanin3Ma mpo-
rpammucta, To B Windows cKopocTh 3aBUCHUT B OCHOBHOM OT OTepallMOHHON
CHUCTEMBI.

MHorme HaM BO3passiT: 3aYeM, MOJI, YYUTBIBaTh CKOPOCTh, CYMTATh TAKTHI, ONTH-
MHU3UPOBATh MPOTPAMMEI, YMEHBIIATh KO, €CJIM M TaK OOJBITMHCTBO TOJIH30Ba-
TeJeil paboTalT 3a COBPEMEHHBIMU KOMIIBIOTEpAMM, CKOPOCTb PabOThl KOTOPbIX
O4YeHb U OYEHb BHICOKA, U PA3HULIA B HECKOJbKO THICSY TAKTOB Ha IJ1a3 He 3a-
meTHa?

[lepeuriciuM HEKOTOpPBIE ACHEKThI, KOIAa TpedyeTcs 3HaHue accemOepa.

O AccemOep 9acTo UCIONB3YeTCs IS HAITMCAHWUS ApaiiBepoB MM dapa orepa-
LIMOHHOI CUCTEMBI, IIe pa3Mep IPOrpaMMbl BaxKeH, 4 CKOPOCTb BbIIIOJIHEHUS
OTJEJNbHbIX YYACTKOB KOJAQ OYeHb KPUTHUYHA, U MPOrPAMMMCTbI YUUTHIBAIOT
OYKBaJIbHO KAX/Iblii OUT M KAXKAbII TAKT.

O CyliecTBYylOT 3aJauyu, peaau3alus KOTOphIX 0e3 MmpuMeHeHUsl accembiepa
HEBO3MOXHA, T. K. SI3bIKM BBICOKOIO YPOBHSI MPOCTO OECIONe3Hbl U HE OTBE-
4al0T HEOOXOAUMBIM TPEOOBAHUSIM.

O AcceMOiep IpUMEHSIOT U B CIy4yasix, KOIIa HY:KHO MCCIeIOBaTh ApYyIrue Ipo-
IrpaMMBbl, MCXOAHBIA KOA KOTOpbIX OTCyTcTBYeT. Ilpu sTOM, abCOMIOTHO He
BaXHO, HA KAaKOM sI3bIKe ObUIa HAIMCaHa Ta WM MHasg mporpamma. ['oToBbIiA
KO[I Au3acceMOIMpPyeTcs U UCCIeayeTCsl MIPOTrpaMMUCTAMM.

O 3unaHue accembiepa Takxke TpebyeTcs, Korga HeoOXOIUMO HAaMUCaTh KOM-
MMaKTHYIO IMporpammy U mpowuth [13Y. Dto yacto mpuMeHseTcss B KOMIIAHK-
SIX, KOTOpbIe 3aHUMAKTCST pa3paboTKol cucteM 0e30TacHOCTH.

MMeHHO B Takux ciy4dasgx TpeOyloTCs BBICOKOKBAMMGUIMPOBAHHBIC MPOrpaMMM-
CTBL Ha acceMOnepe.
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Yuumca pabortartb ¢ chainnamm

8.1. NMporpamma n3 npoLwunon rnasbl

B TIPUHIIUIIC, HUYETO CIIOKHO B MPOTrpaMME U3 21a6bl 7 He OBUIO. EI[I/IHCTBCHHOG,
Ha yeM ObLI CIOC/IdH aKICHT, — 3TO Ha IEPEBOJAEC HICCTHAAUATCPHUUYHBIX YHCEJl B
JCCATUYHDBIC. 3aﬂa‘{a-Ml/IHI/IMyM — 3allOMHUTb HEKOTOPLIC 4YaCTO MCIIOJb3YCMbIC
MMECTHAATATCPUYHDBIC, OECATUYHDLIC YWCIIa U COOTBCTCTBYIOUIMEC UM KIIABHUINUN.
Hampumep:

20h — 32 — xyaBuma <Spase>

100h — 256 — xpyrJyioe 4ncio

1Bh — 27 — xnasuma <Esc>

21lh — 33 — cepsuc MS-DOS

n T I

Ternepb paccMOTPUM BBIIEPXKKU U3 TpPOrpaMMbl C KOMMEHTapusiMu (JiMc-
THHT 8.1).

Jinctuur 8.1. O630p NnporpaMmbl U3 rsiaBbl 7

(01) call Wait key JKIOEM HaXaTUsS KJIABMIIL..
(02) cmp al, 27 ;o170 <Esc>?

jeciu mja — TO Ha MeTKy Quit prog (quit — BEXOH, prog (program) —
nporpamMmMa)

(03) je Quit prog

(04) cmp al, 0 ;KOO KJIaBMIM DPACIMPEeHHBN? (<F1>-<F12>
n T. IO.)
(05) je Begin ;Oa — TOBTOPUM 3arpoc..

; BEISBIBAEM IIPOLIeOyPY BEIBOIA HaXxaToM KJIABUIM Ha SOKpaH

(06) call Out char
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(07) Jjmp Begin ;KOEM TaJble...

;MeTKa, Ha KOTOPYK MPUIeT MNpoTpamMMa B Cllydyae HaxaTus kjaBuimm <Esc>
(08) Quit prog:
(09) mov al, 32 ;moMeniaeM B al <npoben>

; BEISBIBAEM IIPOLIeNypy BBIBOLA CHMMBOJIA B al (B HAaHHOM Ciydae — npotesa) .
Smeck MBI Kak Ovl "oOMaHBEBaeMm" mnpoulenypy Out char, koTopasa HykHa [JIS BEBOIA
HaXaToTO CHUMBOJI& Ha 2KpaH. Me CUMyIMpyeM HaxaTue KiaBuum <npoder> u
BHIRHIBAEM IIPOLEIYPY .

(10) call Out char

(11) int 20h ;BoxomuM B DOS...

(12)

(13) ; --- Out_char --- ;Ipolenypa  (KOMMEeHTapui)
(14) Out_ghar proc ;Ha4vaJso INpoLenypsl

; COXpaHMM BCe PermMCTph, KOTOpHE OynyT M3MEHEHH [IOOIPOIPAMMOINL..
(15) push cx
(16) push ax

(17) push es ; COXpaHUM CETMEHTHBI PEeTUCTP

(18) push ax ;CcoxXpaHuM ax, T. K. B HeM KOJI HaxaTol
KJIABUIINA. ..

(19) mov ax, 0B800h ;YCTAHOBMM €S Ha CeIMeHT Buueobydepa

(20) mov es,ax

(21) mov di, 0 ;di — MepBHII CUMBOJI HEPBOM CTPOKMU

;BeIBOmMM 2000 cuMBOJIOB (80 CMMBOJIOB B CTpPOkKe * 25 CTPOK)
(22) mov cx,2000

(23) pop ax ;BOCCTAHOBMM KOI KJI&BMIIM (CM. CTPOky 18)..

(24) mov ah, 31 ;UBET CHUMBOJIA

;MeTKa IJiS UMKJIa, KOTOpem BhMOJHUTCA 2000 pas (KOIMUeCTBO IIOBTOPOB
3amaeTca B CTPoOKe 22)

(25) Next sym:
;3aHOCHUM KOI KJIaBMIM M ee LBeT (uBeT Bcerma 31)
(26) mov es: [di],ax

;yBeIMuuBaeM yKaszaTelb Ha 2 (IepBbll OallT — CUMMBOJI, BTOPOM OalT — LBET)
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(27) inc di
(28) inc di
(29) loop Next sym ;oBpadoTka Ciemylnmero CHMBOJA

;BOCCTAHOBMM COXPAHEHHEEe PEeIMCTPH M BHPOBHSIEM CTEK
(30) pop es

(31) pop ax

(32) pPop Cx

(33) ret ;BEPHEMCA U3 MNOONPOTPaMMEL

(34) Out_char endp

B ctpoke (12) misi 5KOHOMUM MecTa OMYIIEHA MPoLEAypa OXUAAHUST HAXATUS
KJIaBUIIK. B 11ei1om ke, mporpamma ieaeT ciaeayroliee:

O XmeT oT IOJb30BaTesIsl HAXXaTHUS JTIF000T KIIaBUIIN,

O ecmm 310 pacmmperHbrii kox ASCII (KF1>—<F12>, KHONIKI cO cTpejIKaMmu),
TO UTHOPUPYET €¢;

O ecmm sro He pacmupeHHbrit ASCII (KA>—<Z>, <0>—<9> u T.1.) — 3a-
TOJTHAET 3KpaH TaHHBIM CUMBOJIOM;

O ecnu HaxkumaeM kinaBuiny <Esc> (27 wiam 1Bh), TO 3amojHsIeT 3KpaH mpobe-
JaMu (mov al,32) U BbIXOJMUT.

8.2. OcHoBbI paboTbl ¢ chaitnamm

B Hacrosiiiem pazgene paccMotpuM dhyHkimn MS-DOS nns pabotsl ¢ daiinaMu
¥ OOIINI TTPUHIIUII.

st Toro 4yTOOBI MPOUYNTATH cofepKUMOe haiijia, HEOOXOAMMO BHavajle OTKPHITh
ero. DTo No3BoJsIeT clieaaTh (PYHKILMS 3Dh OpepbiBaHus 21h (Tabn. 8.1).

Tabnuya 8.1. OyHKUWA 3Dh NpepeiBaHuA 21h — OTKpbITUE chaiina

Bxop, Bbixop,

ah = 3Dh ax = HoMep dhaina

al = tun oTkpbitusa (00 — TonbKo uTeHUe, §c — owwmbka
01 — Tonbko 3anucb, 02— n JrteHue, un
3anuceo)

ds:dx = agpec ASCIl-cTpokun ¢ umeHem
daina
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Hrak, Ha BXome al JOIDKEH COMEPXKATh THI OTKPHBITHS, TO €CTh yKaszaHWe Ha Jeif-
CTBUE, U151 KOTOPOrO OTKpPhIBaeTCs haiii:

0 TOABKO UTEHUE;
O TOJBKO 3aINCH;
O 4TeHue U 3aIUCh.

EcrecrBeHHO, Npu OTKpbITUM ¢aiina 11 YTeHusT U 3anucu (al=02) Mbl He 00s-
3aHbI IPOYMTATH €ro, a 3aTeM YTO-TO 3alMcarb. MOXHO TOJbKO MPOYUTATh aiin
WU/WIM 3amMcaTh YTO-TO B HEro, a MOXHO BOOOILIE HUYero He aenarb. OgHAKO
claenyeT MMETh B BUAY, YTO €CJAM MbI IOIBITaEMCS OTKPbITh (haiia ¢ arpubyToM
"ronmpko urteHme” ("read-only") mis 3amucu (al=2) WIM JUTS UTEHWs/3alluCH
(a1=02), To ¢yHKIMs BepHeT ownbOKy. Kom u3 nuctuHra 8.2 mpoOyeT OTKPHITh
¢daitn command.com U3 TeKylllero Katajora st YTeHUsI/3aMUCH.

Jinctuur 8.2. OTkpbiTHe daitna pns YreHua/3anncu

mov ax,3D02h
mov dx,offset File name
int 21h

File name db 'command.com', O

OO0paTuTe BHUMAHKE, YTO B PErUCTP ax 3arpyxKaeTcd cpasdy ABa YMCIA: 3Dh U 02h.
Takoii MeTon padoTaer ObICTpee U 3aHMMAET MEHblle OaliT, yeM ecau Obl MbI 3a-
rpyxanu oba yucia mo OTAeIbHOCTH:

mov ah, 3Dh
mov al,02h

CTpOKy File name db 'command.com',(0 MOXHO pa3MeIlarb B moboM MecTte
KoJa, HO TOJIbKO HE CMEIIUBasg HEIMOCPEACTBEHHO C KOIOM. HaHpI/IMCp, HEJIb34
BCTABJISIThb AAaHHDBIE MCXKOY OlepaTopaMu acceM6nepa:

mov ax,3D02h

mov dx,offset File name

File name db 'command.com',O
int 21h
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O6paTMT€ BHUMAaHNE, YTO MEXIY KOMaHAaAMU mov dx,offset File name H
File name db 'command.com' HE CTOUT MHororouue. B maHHOM ciaydae, IIpo-
rpamma caccemMosupyercs 0e3 oumubOK, HO 3aBUCHET npu 3anycke. Ilporeccop
pacros3Haer 'command.com' KakK HAOOP UHCTPYKLIMI, @ HE CTPOKY CUMBOJIOB. DTHU
MHCTPYKLIMU, CKOpee BCero, He HMEIOT HuKakoil Joruku (puc. 8.1). Ilocie
KOMAHIBI mov dx, 0106h (mov dx,offset File name) Mbl BUAUM LIECTHALLATE-
PUYHBIA KOII CTPOKM File name — "command.com"”. Kak ToJibKO Ipoueccop 3a-
IPY3UT B dx aIpPec ITOM CTPOKMU, OH HAYHET BBIIOJHSATH CJAEAYIOLIYIO 3a HEil KO-
MaHAy aprl, 3aTeM insw W T. ., YTO, OE€3ycIIOBHO, TIpUBEAET K "3aBUCAHUIO"
KOMIIbIOTEPA.

i Edit Search HRun Data Options Calls Windows Help

AR . 3D02
Bameny DX . 0106
(636F6D ) WORD PTR [BX+6D1.BP
6D .
61

6E 0
642E636F6D WORD PTR FS:[BX+6D1,BP
0OCD CH, CL

L21¢D ) BP.CX

DS
32ED CH,CH
Bl4 | CL. 04
Bd44 - "

memoryl b OxOADA = 0x0100 11
A : QOED 74 73 5C 80 A4 AC A8 Al A8 E1 E2 EO u
OAcOi0m) BS 01763 &6F 6D 6D 61 6E 64 2E 63 &F) e ] i

D 0TI 6D 67 TF 32 EIr BT U B3 4 BOF & 27 | —g¥ia D |
DR -01200 C1 CDh 67 DA E4 75 26 EZ EE B8 OO0 41 *H"Q‘:a’@m[&rm_ﬁ—

D -0130 CD iB 89 1E E2 27 BE C3 66 33 FF 66 =gﬁq:u(— AT'OH3 £
Of:-0140 BY 66 33 CO F3 66 AB FE CO 66 S5F S5E |.B. . f3efanlf j
<FB=Trace> <FlD=Step> <{F5=Go> <{F3i=51 Fnt> <{Sh+F3=Ml1 Fmt> DEC

Puc. 8.1. HeponyctnmMmocTb NepemMeLLvBaHnsa JaHHbIX C KOOOM

W3 storo pmemaeM BBIBOI, UTO TIpolleccop "He OTNMYaeT" JaHHBIe oT Koma. OH
[IPOCTO BBIIOJNHSIET IOCAEAOBATEbHOCTh 0AlT, KOTOpblE €My yKaszal Mporpam-
muct. [losToMy Ha Me4yd MPOrpaMMUCTA JIOXUTCS 3aJada OTCIEXUBAThb, YTOObI
JAHHbIE HE MOMalu B 00JaCTh KOAA, U MPOLECCOP HE HAYANl UX BBIIOJHSATD.

Bepnemca x ¢yHxkuugMm paboTsl ¢ daitamu. [Ipu oTkpbiTuu ¢aiina MOXHO yKa-
3bIBAaTh HE TOJBKO €r0 MM, HO U MOJHBIA MYyTh K HEMY:

File name db 'C:\ASSM\command.com', 0

Ecnu uMs aucka Wid myTb K HEMY OINYILEHbI, TO OllepalMOHHAas cucreMa Oyaer
MBITATbCS OTKPHITH (haiiJl HA TEKylleM AUCKe B TekylleM kartamore. Ecim xe yka-
3aH TIOJIHBINM TYTh, TO (alli-cucTemMa MOMNbITaeTCs OTKPBITH (ailyl TOJABKO MO yKa-
zaHHoMy TiyTu. [TPOTIMCHBIE u cTpouHble cMMBOJBI 3HAYEHUSI HE WMMEIOT.
MoxkHO 3amucarh M Tak:

My file db 'a:myfile.doc',0
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B nannom ciayyae OC mpousBeneT MONBITKY OTKPBITH (haitn myfile.doc, KoTopbiit
JIOJKEH OBITh PAcTONOXEH Ha JAUCKE A: B TEKyllleM Kartajore.

Teneps o ToM, YTO Bo3BpaiaeT ¢pyHKIMs. Bot xom:

mov ax, 3D00h
mov dx,offset Just file

int 21h

Just _file db 'file',0

HonyctuM, B TekyllieM karajaore ¢aiiia ¢ umeHeM file (cM. mociaenHIO CTPOKY B
MPUBEICHHOM BBbIllIe TTpUMepe) He OblTo HalineHo. Torma ¢byHKIMS 3Dh yCTaHaB-
JIUBaeT B eAMHHUILy ¢iar mepeHoca (BCIOMHUTE CXOXYIO CUTyalulo ¢ ¢arom Hy-
qs1). Ecnu ke aiin Bce-Taky HaliieH M YCIELIHO OTKPHIT, TO ¢jar repeHoca
cOpacbiBaeTcs (CTAHOBUTCS PaBHBIM HYJIIO).

st TIpoBepKM COCTOSTHUSI (hyrara TiepeHoca MCIONB3YIOTCST omepaTophl jc (Jump
if Carry — mepexol, eciu ycTaHoBlaeH ¢uar mepeHoca) u jnc (Jump if Not
Carry — mepexo/, eciii ¢uiar nepeHoca He YCTaHOBJIEH):

int 21h
jc Error

Ok:
Error:

WJIN TaK:

int 21h
jnc Ok

Error:
Ok:

EcrtecTBeHHO, BMECTO MeTOK Ok (MOPSIIOK) U Error (OIIMOKA) MOXHO 3anaBaTh
JioObie apyrue umeHa. Ilo aHagoruu ¢ je M jne, MOXHO CAeJaTh BBIBOJ, YTO jc
U jnc — KOMaH/Ibl YCIOBHOTO Tepexoa.
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Bce ¢ynxyuu npepweanus 21h ycmanaéauearom 6 eOuHuuyy @aae nepexoca, ecau
npouszouina ownbka, u copacevigarom eco, ecau ounbku He 6v10. OTHAKO OIIMOKA
MIPY TIOTBITKE OTKPBITH (hail MOXET BO3HUKATD U B CAEAYIOIIUX CAYYasIX:

O daiin He HaiigeH. UMa daiina win myTh K HEMY He HaleHBI;

O ¢aiin yke OTKPBIT Kakoii-To Tporpammoii. Maiin He MoXeT OBITH OTHOBpE-
MEHHO OTKPHIT IBYMSI U OoJjiee mporpamMmamMu (Tpoleccamm);

3 OTKPBITO MAaKCHMaJTbHO BO3MOXHOE KOJW4ecTBO haiiyioB. MakcuMaabHOe
KOJTMYECTBO OTHOBPEMEHHO OTKPHITHIX (haiiloB yKasbIBaeTCsl B TepeMeHHOM
FILES=xX aiina config.sys, rae xx — umucio He Ooiee 99. MS-DOS pesep-
BUpPYET ULl Kaxioro ¢aiiia onpeiaeeHHOe KOJIMIECTBO OalT naMsTu;

O mombITKa OTKPHITH GaifiyT ¢ aTpubyToM "TONBKO UTeHWe" IS YTeHUS W/WIn
sanucu. Ilpexae HEoOXOAUMMO CHSTb DTOT aTpUOYT, a 3aTeM YXKe OTKPhIBATH
daiin g yTeHus/3anucu.

B nucrunre 8.3 npuBeieH KOd, KOTOPbL OTKpbIBAeT (haiil U BBIBOAUT COODLIE-
HUE O TOM, OTKPHBIT (aiil UIM HeT.

Jinctunr 8.3. OTkpbiTue chaiina

mov ax,3D00h

mov dx,offset File name
int 21h

jc Bad file

mov dx,offset Messl
Quit prog:

mov ah, 9

int 21h

int 20h

Bad file:
mov dx,offset Mess2

Jmp Quit prog

File name db 'c:\assm\masm\binr\ml.exe',0
Messl db '®ain ycnemHo OTKpeT!S'

Mess?2 db 'He ymamochk OTKpeTh Gami!s$'
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File Edit Search Run Data Options Calls Windows Help
[3]——————— =zourcel CE:IP
BEOOID

BA1801 | MOU DX.D118 |
cb21 | INT 21 )
2209 - '

BAZio1 MOU
B409 MOU
CD21 INT
CD2Z0m INT

MOU

memoryl
ch 21

— =

EHo=t= [|6bEuT
test.asm.Pasia
TYCcnewHo oTKp
DA:0132 wT?5He ypaaoc
DA :013F b OTKPWTb $ad
DA - 014C A5 E2 by ol s
i - 0159 Wa— Le1E) =
DA : 0166 ¥f _ Hikoq300 4
<F8=Trace> <FlO=Step> <F5=Go> <{F3i=51 Fmt> <{Sh+F3=Ml Fmt>

L= 4=z

Puc. 8.2. YcnewHoe oTkpbiTne darina

IIpu ycrieuiHoM OTKpbITMM Gaiijla B ax BO3BpallAeTCsd YHUKaIbHbIA WaAeHTUU-
KalUMOHHBINA HoMep aitna. B ganbHeilliem, npu oOpallleHud K JaHHOMY (aiiny,
OymeT yKasbIBaTbCs He eeo ums, a smom Homep. Dnar nepeHoca copoiueH. Ilocie
BbI30Ba (PYHKILIMM 3Dh HEOOXOAMMO COXPaHUTb HOMep (aiiia, nepeJaHHbId €10 B
peructpe ax! CocTosHUE PEruMcTPOB IOCJE OTKPBITHUS (ailjla B OTIagyuKe OTO-
OpaxeHo Ha puc. 8.2.

ITocne Toro Kak MporpaMMUCT 3aKOHUYUJ paboTy ¢ daitjaom (3arnucail Win Npovu-
Tajq 4TO-HUOYIb), (haill HEOOXOAUMO 3aKpPbITh (YHKLMEl 3Eh NpepblBaHUS 21h
(Taba. 8.2).

Tabnuya 8.2. OyHKUWA 3Eh NpepbiBaHUA 21h — 3akpbiTue chaiina

Bxop, Bbixop,

ah = 3Eh Huuero

bx = HoMep dhaiina

Bce manHbie, KOTOphIe Mbl 3alIMChIBAIM B (aiij, Ha caMOM Jiejie He 3alUChIBAIOT-
cq B TOT X€ MOMEHT Ha auckK. OHM XpaHATCA B MaMITH A0 TeX Mop, moka daiin
He Oyaer 3akphIT. TOJbKO IOCAE 3TOro cOpachiBalOTCS BCE AUCKOBBbIE Oydepbl, u
¢aitn coxpaHsieTcst Ha AUCKeE.

He 3abvieatime 3axpvieams ¢hatin! B noboM ciayyae, npu 3aBeplieHUU PpabOThI
MPOrpaMMbl, ONEPALMOHHAS CHUCTeMa ABTOMATUYECKM 3aKpbIBA€T BCE OTKPbIThIE
3TOI TIporpaMMoii ¢haifibl, OCBOOOXIAET 3aHUMAEMYIO €10 TaMsITh U OTBEIeHHbIE
eif OJJOKM MaMsITH, a TakkKe cOpachkiBaeT JUCKOBBIE Oydephl (TO ecTh MPOUCXOIUT
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3alCh JAHHBIX, OCTABIINXCS B KIII-TIAMSITH, HaA ,Z[I/ICK). HI/I)KQ TIPUBEIOCH Y4aCTOK
KO/a, 3aKpbIBAIOLIUIT OTKPLITHLA (haiill, HOMEP KOTOPOLO HAXOAUTCA B I1€PEMEH-
HOH Handle:

mov ah, 3Eh
mov bx,Handle

int 21h ; damyl 3aKpPHIT

O6paTtnTe BHUMaHWE Ha 3aICh mov bx,Handle. 37eCh Handle — 3TO TIEpeMeH-
Hasl, B KOTOpYI0 HeobxoamMo OyneT 3aHecTn HoMep (aiina mocme oTkpsIiTHs. [le-
peMeHHbI€ Mbl MOAPOOHO PACCMOTPUM B CIEAYIOIIMX IJIaBaX, a ceiiuac KOCHEMCS
TOJIBKO TOrO, KaK CO3/1aTh MepEeMEHHYIO Handle. BoT npumep:

Handle dw O

31ech Mbl pe3epBUPYEM JjiBa OailTa /Il XpaHEHUS] HEKOTOPBIX JaHHbIX. B 1aHHOM
clayyae — g xpaHeHusi Homepa (aitna. B nucrtunre 8.4 npuseneH (parMeHT
MPOTpaMMbl, KOTOPBIN OTKPBIBAET hailyl A1 UTeHWUsI, coXpaHsieT HoMep aitia B
TMepeMeHHOM, a 3aTeM 3aKpbiBaeT haii.

Jinctuir 8.4. KoppeKTHoe oTKpbiThe N 3aKpbiThe channa

mov ax, 3D00h

mov dx,offset File name
int 21h

jc Error

mov Handle, ax

;damyl OTKPHIT YCIIENHO...

mov ah, 3Eh
mov bx, Handle
int 21h

; balin zaxpoT

Error:

int 20h

Handle dw O
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Hns urenus nHbopMaiu u3 daitna ucnonb3yercs GyHKIUS 3Fh, a JUIsT 3aMucu
B ¢aitn — 40h. Ilpu 3TOM bx JOKEH COAEpXaTb TOT caMblii HoMmep daitia —
Handle, cx — KOJMYECTBO YMTAEMbIX MJM 3aMChIBAEMbIX OAMT, ds:dx — aapec
oydepa nas ureHus/3anucu. Ilpumep uteHus daiia B mamsaTh ¢ UCMOAB30BAHM-
eM (PyHKLMU 40h IpUBEIEH B pa3d. 8.3.

8.3. NMporpamma gna npakTuku

YTOOBI MOTHOCTHIO TIOHATH TIPUBEACHHBIN HUKE TIpUMEp, TIPUIETCS pacCMOTPETh
MHOTO HOBOTO. B maHHOM ciIydae MBI TIOCTYITMM TaK e, KaK W B 21a6e I: o He-
KOTOPBIX oTlepaTopax (KOMaHIaX) CKakeM TTO3XKe.

Hrak, B mmctunre 8.5 mpuBenaeH obpaselr utenus daiina (o 65 000 (0FDESh) Gaiir)
B ITaM#ITh, a TOUYHee, B Hamr cerMeHT (/008/prog08.asm).

NnctuHr 8.5. YteHune cpaitna B namatb

CSEG segment
assume cs:CSEG, ds:CSEG, es:CSEG, ss:CSEG
org 100h

;s Hauaso

Begin: mov ax,3D00h
mov dx,offset File name
int 21h

jc Error file

mov Handle, ax

mov bx,ax

mov ah, 3Fh

mov cx, OFDE8h

mov dx,offset Buffer

int 21h
mov ah, 3Eh
mov bx,Handle

int 21h

mov dx,offset Mess ok



92 Yacrb Il. Ot 3HakomcTBa — K ApyX6e

Out prog:
mov ah, 9
int 21h

int 20h

Error file:
mov dx,offset Mess error

jmp Out prog

;=== llepeMeHHEe ===
Handle dw O
Mess ok db '®ain 3arpyxeH B HaMATb! CMOTpmTe B OoTsiamgdmke!S’'

Mess error db 'He ymanoch OTKpHTH Gair '

;BymeM umrares >TOT daii:

File name db 'c:\msdos.sys',0,'!$"'
Buffer equ $

CSEG ends

end Begin

M3 sToro mpumepa Bbl y3HaeTe ouyeHb MHOTO. UTOOBI JOCKOHAIbHO pazobparbcsl B
3TOl Iporpamme, H606XO£LI/IMO, Kak 06b1‘ﬂ—10, BOCIIOJb30BATHCA OTJIAJYUKOM. B Hem
BHUMATEJILHO M3yyaiiTe gamm (Comep:KuMoe) MaMSATU, HA KOTODPbIA YKas3bIBaeT Iapa
PETUCTPOB ds : dx.
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Pa6ota ¢ channamm

9.1. NMporpammMma n3 npoLwunon rnasbl

B nmuctunre 9.1 mpuBeneHBI BHIIECPXKKHN MPOTPAMMBEI U3 21a6bl 8§ ¢ KOMMEHTa-
PUSMU.

Nuectunr 9.1. NMporpamma u3 rsiaBel 8

;OnycTtmMm kon CSEG m 1mp.
(01) Begin: mov ax,3D00h ;0yneM OTKpHBATH Qainsl Ojd uTeHUS

;OBpaTnTe BHMMAHME, KAK MH BalllICHBAEM OIIepPaTOopH (Cpaly 3a MEeTKOM) .

(02) mov dx,offset File name ;ds:dx yKa3BBaT Ha IIyTb K balry
(03) int 21h ; OTKpLIBAEM
(04) jc Error file

;jecnn npomsomria oumbka (HeT Takoro ¢aiiya, CIMIIKOM MHOTO OTKPHITHIX Galjos,
ombKa YUTEHUA) — TO IEPEXOIVM Ha METKY Errorffile

;BanoMHMM HoMep ¢alinna B HepeMeHHOM Handle.

;518 TOTO UTOOBI NpouMTaTh (Qaly, HYXHO B bX yKaz3aThb €T'0 HOMEpP, IOJIYUEeHHBIL
IOCJIe OTKPHEITMS, KOTOPBEM HaXOOMTCS B ax. 3arpys3kKa 4mciia B OIMH PermucTp u3
opyroro (a, TeM 6oJjlee, €CHM UCIONb3YeTCHd ax) NPOUCXOIUT OhICTpee, uYeM U3
naMaTy (ImepeMeHHOM) . [Io3ToMy 3arpyXaeM M3 ax, a He U3 IIepeMeHHON. XOTs
BanMck mov bx,Handle He Oymer oumbOUuHOM.

(05) mov Handle, ax ;3anoMHuM HoMep balinma B nepemeHuoy Handle
(06) mov bx,ax

(07) mov ah, 3Fh ;byskuma 3Fh — urenue daria

(08) mov cx, OFDE8h ;O0ymem umrars OFDEBh = 65000 GamtT

;ds:dx mopkeH ykashBaThH Ha Oybep B HaMATU IJIS UTEHMUS

(09) mov dx,offset Buffer
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(10) int 21h ;BCe TOTOBO. UYMTaeM..

(11) mov ah, 3Eh ;3aKpeBaeM Gart

;Homep dalta moipxkeH HaxommMThbCcA B bx. Ho T. k. permctp bx mMenancs, To
3arpy3UM €0 C Hamel nepeMenHou (Handle)

(12) mov bx,Handle

(13) int 21h ;3axKpeBaeM Qansn

;3arpysuM B dx CTPOKY C COOOWEHMEM O TOM, YTO BCE B IOPAHKE.

(14) mov dx,offset Mess ok

(15)Out_prog: mov ah, 9 ;dyuxuma 09h — BHIBOI CTPOKM Ha BSKpPaH
(16) int 21h ; BEIBOIOVIM CTPOKY

(17) int 20h ; BEIXOIVIM M3 IIPOTPaMMBL

;3arpysmuM B dx CTPOKY C COOOMEHMEM O TOM, UTO HE CMOTUIM OTKPEITH GamL..

(18)Error file: mov dx,offset Mess error

;.M nompgem Ha MeTky Out prog (3avem HaMm OyOiIMpPOBaTh KOL, €CJIM OH yXe
ecTb?)

(19) jmp Out prog

;=== JlaHHBEIE ===

(20) Handle dw O ;pe3epB 2 OalTa Ond Hamel IepeMeHHON
(21) Mess ok db 'dain zarpyxeH! CvmoTpmTe B OoTsiamgdmke!S’'

;Ctpoxm (22) — (23) paccMOTPMM HUXE

(22) Mess error db 'He ymajnoch OTKPHITH (HavTw) oanm '
(23) File name db 'c:\msdos.sys',0,'!s$’

(24) Buffer equ $

3anoMHUTE OIEpaTop $, KOTOPbI HAMU BIEPBbIE MCIIONb3YeTcd B cTpoke (24).
[lpu accemMOnupoBaHMM Halled MPOrpaMMbl acceMOyiep 3aMEHMT 9TOT 3HAK aape-
COM, TIO KOTOPOMY OH PacroyiokeH (JIMCTUHT 9.2).

Jinctnur 9.2. Ucnonb3oBaHmne onepartopa $

(01) CSEG segment
(02) assume cs:CSEG
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(03)

(04)
(05)
(06)
(07)
(08)
(09)

(10)
(11)

org 100h

Begin:
My lab equ $
My lab2 equ $+2
mov bx,offset My lab
mov dx,offset My labZ2
int 20h

CSEG ends

end Begin

Crpoku (5) u (6) Mecta B mamsaTud He 3aHuMaloT (kak u Metku). Ilporpamma-
acceMOJIep 3amoMHUT, YTO METKA My lab HAXOAMTCS MO aapecy 100h (org 100h),
a MeTKka My lab2 — 102h. Ha puc. 9.1 nokazaH ¢dparmMeHT NMpUBENEHHON BHILIE
TTPOTPAMMBI, KOTOPHIT WITIOCTPUPYET NCTIOIB30BaHNE oleparopa $.

¥.EXE PROG.COM - Far

Edit Search BRun Calls

Windouws

Help

1E DS

8E1EF2001 DS, [@1F21

8E1E2CD0 DS, [O02C]
SI.SI

AL.AL

..

B I B

-]

Puc. 9.1. Ncnonb3oBaHue onepaTtopa $

B nporpamme u3 ezassr & Mbl pazMelliaeM MeTKy Buffer B KOHIE Kojaa. Takum
00pa3oM KoMaHAa mov dx,offset Buffer 3aHECET B dx HOCACOHUU C80DOOHbBLL
6atim 6 Hautem ceemenme CSEG. Ilo sToMy agpecy Mbl M OydeM 3arpyxaTb Ipo-
rpaMMy B MaMsTh. B oTaaguuke 2T0 XOpoLIo BUIHO.

B ctpoke (22) HaxomuTcs TiepeMeHHasi ¢ cooDIeHUeM O TOM, YTo ¢haiiyl OTKPHITh
HeBO3MOXHO. OJHaKO OHa He 3aKaHYMBAETCS CUMBOJIOM $, KaK OOBIYHO. DTO
3HAYUT, YTO (DYHKIMSA 09h MOpPepblBAHUS 21h IMPOIOKMT BbIBOAMTb CMMBOJIBI JO
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TeX TIOp, MOoKa B MaMSITU HE BCTPETUTCSI STOT cUMBOJ. Ecii MBI MOCMOTPUM Ha
CTpoKy (23), To yBUAMM, YTO OHA KAaK pa3 3aKaHYMBAETCS 3HAKOM $. DTO 3HAYMT,
YTO MPM BBIBOAE CUMBOJIOB M3 CTPOKM (22) (PYHKIMS BbIBENET TAKKE U T€ CUM-
BOJIBI, KOTOPBIE HAXOmATCsl B CTpoKe (23).

(22) Mess error db 'He ymajock OTKPHEITE (HavTw) oanr '

(23) File name db 'c:\msdos.sys',0,'!$’

Ecnu ¢aiin He ObL1 HaiigeH, YHKUMSI 09h BbIBEAET HA dKpaH OYKBaJlbHO clie-
aytouiee (puc. 9.2):

He ymajioch OTKPHTL (HaiTm) odain c:\msdos.sys !

cv PROGOB
File Edit Search Run Data Options Calls Windows Help
[3]——————— — =zourcel C5:IP [7?1rey
O07CF:0100 BBOO3D MOU AKX, 3D00O A¥X = 3D0O0O
09CF:0103 BA?FOL MOU DX, 017?F onon
09CF:0106 CD21 INT 21 G jojo[oln]
O7CF:=0108 7220 JB 012A
O7CF:-010A A32ZFO1 MOy WORD PTR [OD12F1.AX
07CF:010D BEDE MOU BX.AR onon
07CF:010F B43F MOU AH.3F onen
07CF:0111 EB?0O0FF MOU Ch . FFOO
O09CF:0114 BASEDL MOU DX, 0i8E
O9CF:0117 CD21 INT 21
O9CF:0119 B431E MOy AH,3E
O07CF:011B S8B1E2F01 MOU BX.WORD PIR [012F1
O9CF:011F CD21 INT 21
1=[51 memoryl b O0x09CF:0x017F
N?CF:0i61 20 E3 A4 A0 AR AE Ei EC 20 AE E2 AA ED EB E2 Ynanoch OTKPHWTY
DEEE:Ei?E EC 20 28 AD AD A? E2 AR 29 20 E4 AD A? AB 20 b (HaWTH? gaka A
1) EL H ol
p 09 C BA 50 17 B4 09 CD 21 1iF 5A 5B C3 50 56 AC AA

Pi Z :
DA CO ?5 FA 4F 5E 58 G3 00 OO0 @0 00 00 OO0 GO O*EF....... )
07 C 00 00 00 OO 45 4D 4D 58 58 58 58 30 44 6F 73
9C_g:l1l1BB 58 74 BE 64 72 80 3E E4 27 00 74 07 B8 00 46 XtndrAre'.tO .F

<FB-Trace> <Flu=8tep> <F5=Go> <F3=51 Fmt> <{Sh+F3=M1 Fmt> DEC

Puc. 9.2. Vima oTkpeiBaemoro darna

CumMBoJ '0' ocsie ¢: \msdos.sys OyAeT OTOOpaXeH Kak mpoode.

A st yero HyxkeH '0" B cTpoke (23)? Ilpu orkpeiTuu aitna mapa perucTpos
ds:dx JIOJDKHA COJEPXXaTh CChUIKY Ha UM ¢aiina. CTpoKa J0KHA 3aBepllaThest
cumBosioM '0'. Ecam sToT cuMBom yOpaTh, TO (PYHKIIMSI, cKOpee BCEero, BepHeT
ownbky. Benb ¢aitna ¢ umenem C:\msdos.sys!$ He cyuiecrByer!

Moxem caecjarb U TaK, KOHEYHO. Toabko B 3TOM CJ1yya€ Mbl IIOTEPAEM OaliThl:
Mess error db 'He ymanock OTKpuTE (Haiitu) dain C: \msdos.sys!$"

File name db 'C:\msdos.sys',0

O6paLuaeM Ball€ BHUMAHUE, YTO MbI 6YZLCM MHOCTOSIHHO MCIOJIB30BaTh NAaHHBIA
METO/, B HALIMX IIpUMEpPAXx.
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9.2. Mporpamma Anfa npakTUKu

Ternepb moapobHee paccMoTpuM paboTy ¢ daitmamu. B nuctunre 9.3 npuseaeH
npumep (/009/Prog09.asm).

Jinctunr 9.3. OTKpbiTHE, YTEHNe 1 BbiBOA chalisia Ha aKpaH

CSEG segment
assume cs:CSEG, ds:CSEG, es:CSEG, ss:CSEG
org 100h

Begin:
mov dx,offset File name
call Open file

jc Error file

mov bx,ax

mov ah, 3Fh

mov cx,offset Finish-100h
mov dx,offset Begin

int 21h

mov ah, 9
mov dx,offset Mess ok
int 21h

ret

Error file:
mov ah, 2
mov dl,7
int 21h

ret

; Ipouenype!
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; ——— OrxpoTre danima --—-—
Open_file proc

cmp Handle, OFFFEh

jne
mov ax, 3D00h
21h

mov Handle, ax

Quit open
int

ret

Quit open:

stc

ret

Handle dw OFFFFh
Open file endp

; ——— BaxpuTre daniga —-—-—
Close file proc

mov ah, 3Eh

mov bx,Handle

int 21h

ret

Close _file endp

; HaHHBIE
File name db 'Prog09.com',O
Mess ok db 'Bce mopmameno!', 0Ah, ODh, 'S$'

Finish equ $

CSEG ends

end Begin

OToT hain HyxxHO oba3aTensHO coxpaHuTb kak Prog09.asm!

Dra mporpaMma Takke ¢ ToaBoXoM. [lompobyiiTe caMOCTOATETHLHO pa3odpaThes ¢
TIPUHITUTIOM ee paboThl. OTIamIMK B JAHHOM CIIy4yae Majlo TIOMOXKET, TTO3TOMY
BaM HYXXHO OymeT pa3duparhb mporpaMMy 6e3 ero TTOMOIIIHN.

IMpuaIMTT paboThl JTAHHON TTPOTPaMMBI OYIET MOAPOOHO paccMOTpeH B arage 10.
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Mmasa 10

BBepgeHue B BUpyconoruio.
O6paboTuuk npepbiBaHUin

10.1. NMporpamma U3 npoLwunomn rnaebl

B ara6e 9 naiia nporpamma mnepesarpyxkaia cama ceds (3arpyxanach IOBEpX CBO-
€ro Koja) B ONepPaTUBHON maMmsATUM. MBI He 3ps IPOCUIM BAC IMPUCBOUTH €d MM
uMmeHHo Prog09.asm. Eciau mporpaMMa He HaiimeT ¢aiial ¢ JaHHbIM MUMEHEeM, TO
OHAa IIPOCTO 3aBepIUUT padoTy, MpU OTOM M3AACT 3BYKOBOH curHai. Huuero
CIOXHOIO B Hell HeT. [JlaHHag mporpaMma HarasiiHO ITOKAa3bIBaeT, YTO B acceMO-
Jiepe MOXHO IIpOMeNbiBaTh HEBEPOSITHBIE BeIM, KOTOPBIE SI3bIKAM BBICOKOIO
YPOBHS MOIPOCTY HEAOCTYNHBL. Huxe mpuBeneH Kol MporpaMMbl ¢ HEKOTOPHIMU
MOSICHEHUSIMU ee paboThl (iucTuHr 10.1).

Nunctvnr 10.1. NMporpamma Prog09.asm w3 riiaBbl 9

;IlporpamMMa BHIIOJIHAET 3alMcCh CaMoi ce®d B TO MEeCTO [IaMATH, KyIla OHa yXe
3arpyXeHa

CSEG segment
assume CS:CSEG, DS:CSEG, ES:CSEG, SS:CSEG
org 100h

Begin:
;OTkpeBaeM Galul C IOMOWBI CIELNPOLUSHYPH (CM. HUXE) .

mov dx,offset File name

call Open file ;OTkpEIBaeM Qamr ¢ mveHeM Prog09.com
jc Error file ;llepexon Ha MeTky Error file mpm Heypmade.
mov bx,ax ; CoxpansgeMm uneHTUdUKaTOR dania.

;UreHue odaia

mov ah, 3Fh
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;BarpyxaeM IIMHY HaMel OpoTrpaMMBl (KOIMYUECTBO UUTaeMEIX 0alT) B PEIUCTP CX..

mov cx,offset Finish-100h

mov dx,offset Begin ;U unraem dai B naMmarhb,
int 21h ;HauyHas C MeTKM Begin.
call Close file ;3BaxpeBaeM Qaisl C IOMOUBI CIIELINIPOLEIYPR

;BelBOmMM coofmeHue 00 yIadHOM 3aBepUEeHUN
mov ah, 9

mov dx,offset Mess ok

int 21h

ret

;Ecim Qalnn ¢ yka3aHHEM MMveHeM He Hamwm (File name db 'Prog09.com',0), ToO
BEITAEM SBBYKOBOM CUTHAJ M BHEIXOINM.

Error file:

mov ah, 2

mov dl,’/

int 21h

ret

; lpouenyps!

;TMipouenypa oTxpeTMst bamna st 4TeHwms:

Open file proc

cmp Handle, OFFFFh ;BEIICHSEM, OTKPHT JM Gain

jne Quit open ;U ecoi He OTKPHEIT — OTKPEIBAEM EI0.
mov ax, 3D00h

int 21h

mov Handle, ax

ret

Quit open:

stc ;YcraHaBivBaeM Qyar mepeHoca B 1, HeOOXOIOUMBIA

ret ;O HOOTBepXOeHusa GaxkTa OTKPRITHS danna (mis jc) .

Handle dw OFFFFh
Open file endp

;Nipouenypa Baxpsrrust danna
Close file proc

mov ah, 3Eh
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mov bx,Handle
int 21h
ret

Close file endp

File name db 'prog09.com',O

;0Ah, ODh — mnepexon B Hadajio CIELylmell CTPOKM.
Mess ok db 'Bcé nopmameHO!',0Ah,O0Dh, 'S’

Finish equ $

CSEG ends

end Begin

;llpnsHax

(ampec)

KOHIIa KOIa MNpOoT'paMMEBL.

Ha puc. 10.1 mpuBeneH ¢dparmeHT Kona B omiamuuke CodeView mepea TeM, Kak
[porpamMma MpoyMuTaeT cebs B IaMsaThb. 3AeChb cileldyeT oOpaTUTb BHUMAHUE Ha
[apy perucTpoB ds:dx, KOTOPbIE YKA3bIBAIOT (PYHKIMM 3Fh, B KaKO€ MECTO Ma-
MATU ClledyeT YUTaTh JaHHble U3 daiina.

131 =
D9CF {0100) BA4301
0ICF:0103 ES2000
DICF:0106 7217
DICF:0108 SBDE
DICF:0108 B43F
D9CF:010C BY5FO0
D9CF:010F BADODL
DICF:0112 CD21
DICF:0114 ES2300
DICF:0117 B4D?
DICF:0119 BA4EDL
DICF:011C CD21
DICF:011E C3

Search Run

D¥ ., 0143
0126
DiiF
BA . AR
AH.3F

DX, 0100
013A

AH .09
DR .014E

1=[51

(17 CF - 000
17 CF : DOOF
b 09 CF : 001 E

09 CF: 0020
09 CF:003C
09 CF:004B
09CF: 005A

{F8=Trace> <FlO=Step> <F5=Go> <F3=51 Fmt>

alls Windous

Data Options G Help

sourcel CE:IP
MU

[7?1rey
A¥ = 3FD6

Do5F

<§h+F3=M1 Fmt>

= H.BbER+ElGT =Yy
w1 =UEL+N0EEE. EE
=}

-

.

v
oT>EHI. t.L0

I L= 4=t

=
3]

Puc. 10.1. MNepe4ynTbiBaHVe NporpaMmsbl noepx cebds

I[OHOJ'[HI/ITCJ'H)HO CJIeay€eT 0co00 OTMETUTh JNIECTBUE KOMAHbl ret B CJICOYIOIINX

CTpOKax:

mov ah, 9

mov dx,offset Mess ok
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int 21h

ret ;UdTo mesiaeT ret 3mech?

B manHom ciyyae Bce mpocto. [lojgaraem, Bbl HaBepHSKAa 3aMETUIM, UTO OTJIAd-
YUK TEePeXOaUT o afipecy cs:0000h Ha KOMAHIY int 20h, KOTOpas M 3aBepliiaer
paborty (puc. 10.2 u 10.3).

SI mEoo GS 1DF1 IP O1i1E Stack +0 DODO
DI m@OO DS 1iDFi +2 20CD
- . ES 1DF1 HS 1DF1 +4 9FFF
| 588 1DFi F§ 1DF1 +6 FADD

1
D3 = Donom
DS - DOEs
DS :DOim
AH . 02 DS D018
DL.@7 DS :D02@
21 DS D028
C3 R DS : 0030
833E3801FF [01381.FFFF DS :0038
7507 0136 DS : 0040
BEOO3D Ax.3D0A DS :DO48

- 2 3 4 5 6 7 C D E
CD 20|FF 9F 00 9n FO FE 8D DA 4B
- 56 D1 15 @4 54 D5 02 FF FF
FF FF FF FF FF FF FF FF B3 1D ED
Fi 1D 14 00 18 00 F1 1D 0o 00 o0
05 00 00 DD 00 00 00 DO 0o 00 o0

2

AR 0924 SI 00O0 C8 1DF1 IP DDDO Stack +0 20CD
Bx 0005 DI OOO0 DS 1DF1 +2 9FFF
CX DOSF  BP OO0 ES 1DF1 HS 1DF1 +4 7A00
DX 014E (SP 00O 88 1DFi F§ 1DF1 +6 FEFD

]
DS : DOOm
DS : D0DE
DS :001@
+ [FAD0+EX 1 DS :0018
DS :DO2m
FE DS D028
AxX . 1BF@ DS :DO3m
AX . OAED DS D038
B DS :DO4m
[DI1.DX DS : 0048

.2 3 7 C D E
CD 20)FF 9F 00D 97 FO FE 8D 0A 4B

56 01 15 04 50 05 02 FF FF
FF FF FF FF FF FF FF FF B3 1D EO
Fi 1D 14 00 18 OB F1 1D 00 00 00
05 0D 00 00 DO OO 00 OO0 00 00 00

EiProcSteplElR

Puc. 10.3. NHcTpykuust int 20h — Bbixog B DOS
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Hcnonb3oBaAne WHCTPYKIIUHA ret JJIST 3aBEPIICHUS TPOTPAMMBI TIPENITOYTHTEThb-
Heil, T. K. Mbl 9KOHOMUM OJuH 0aiiT. OnHaKo 3T0 paboTaeT TOIbKO B TOM ciyyae,
€CJIM MPOrPaMMUCT Mepe BblIoJHeHUEM (UHAIbHON MHCTPYKIIMU ret BBIPOBHSLI
CTeK, TO €CTb BEpHYJ B MCXOAHOE COCTOSIHUE PEruCTpPhl ss:sp, €CIM OHU U3Me-
HSUIKCb.

Bbl, KxoHeyHO, moMHuUTe, uTO Ipu 3arpydke COM-mporpaMMmbl BeplIMHA CTEKa
YCTAHABIMBAETCI HA MPEANOCAeIHUNA OAiT HALLEIrO CerMEHTA, TO €CTh sp=0FFFEh.
[Ipu BbiIOAHEHUMU KOoMaHAbL "OamxHMi call” sp yMeHblllaeTcst Ha 2, TO €CThb CTa-
HOBUTCSI paBHBIM OFFFCh. DTO CBUAETEJBCTBYET O TOM, UTO MPU BbI3OBE IOAINPO-
rpaMMBbI IIPOIIECCOP 3aHOCUT B CTEK ampec Bo3BpaTa. [losToMy U HE HMPOUCXOAMT
[yTaHULIbl IpU pabote: BbIXOAUTh JIU B DOS win BepHyTbhCs U3 Ipoueaypbl. Tak
Wi uHavye, BeIxox B DOS xomaHmoil ret B COM-mporpamMmax MpOMCXOIUT
TONBKO B TOM cJlydae, ecliM sp=0FFFEh, W TIporpaMMa cama He 3aTepia TepBhle
2 GaifTa Mo cMellleHUIo 0000h (T. €. KOMaHAy int 20h) TOTO CErMEHTa, KyJa OHa
3arpysmiaach N3HAYAIBHO.

10.2. Bupyc

Bupyc — »t1o mporpaMma, HammcaHHast, Kak MpaBujio, Ha acceMbiepe (XOTS eCTh
BUpYChI, HanucaHHble HA Pascal, C u Visual Basic). Dra nporpamma MoxeT cama
Pa3MHOXATBCS, 3apaxasi APYyrue NporpaMmbl 0€3 ydacTus MPOrpaMMUCTA, HAIU-
CaBLIEro 9TOT BUPYC.

IMucaTte Bupyc Ha accembiepe — Muiioe aea0. KoMIbloTepHbIE BUPYChI OA0OHBI
HacToOAIMM BHUpycaM. Kak ©GonbHOI 4eloBeK MOXET 3apasuTh APYroro, Tak M
KOMIIBIOTEPHBINT BUPYC CIOCOOEH 3apaxarb "31opoBbie” (aitiabl. 3apakeHHBIT
¢aitn MoxeT 3apasuTh Apyroil u T. A. Eciu BoBpeMst He "BbI3BaTh JOKTOpa”, TO
BUPYC 3apa3uT Bce haifibl, a TaKKe MOXET YHUUTOXWUTh YacTh UJIU BCK WHGOP-
MallMI0 Ha XECTKOM IMCKe (BCE€ 3aBUCUT OT TOIO, YTO M IpPU KaKUX YCIOBUSIX
BBIIOJHSET MPOrpaMMa-BUpPYC).

[Ipexne yeM nepeiTH K MU3YyYEHUIO CTPYKTYPhL BUPYCA, Mbl XOTeIU OBl IpeayIpe-
JUTh Bac 00 yroJOBHOI OTBETCTBEHHOCTH 32 PACIPOCTPAHEHME BHUPYCOMOAOOHBIX
[IPOrpamMM.

Kto nuwer Bupychbi?

1. Ilpexnae Bcero, TO MPOrPAMMMCTBI, KOTOPbIE TOJIBKO-TOJBKO U3YyYMIU ac-
ceMOep, U HE BUIIAT MHON BO3MOXHOCTU IPUMEHUTH CBOM 3HAHUS, KPOME
KaK HamucaTh KaKoi-HUOYIb BUPYC U TaliHO IepenaTh €ro CBOEMY COCEy.

2. IlpeacraBum cutyauuioo: y ¢pupMbl X ecTh KOHKypeHT — ¢upma Y. Kak
clenaTh TaK, 4ToObl HA BpeMd dupMe Y HOCTABUTh XJI0MOT? A moueMy Obl
WX KOMIIBIOTEPHl He 3apa3uTh BUPYCOM "COOCTBEHHOTO MPOM3BOJACTBA", KO-
TOPBINl TaKOTO-TO YMCIA WIW TIPU TaKUX-TO OOCTOSITESIbCTBAX YAAsUT OB
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Bclo WHGopManuio Ha BUHYecTepe? Iluinercs BUpYC COTPYAHUKOM (PUPMBI
X, a 3areM 3aHOCUTCS B KoMmIlbloTep K KoHKypeHTy. M Bce! Kax mpaBuio,
3apPAXKAIOTCA KOMIIBIOTEPbI HE TOJNBKO GUPMBI Y, HO U Apyrue (COTPYAHHUK
mepenucan 3apaxkeHHblil ¢aiil 1 npuHec K cebe JoMOIi; 3ToT Xe daiin me-
pemnucan ero 3HaKoMbIH, ¢aitn pacnpocTpaHuics no MHTepHeTY U T. 11.).

[locnenHee BpeMs MOSIBUIOCh MHOXECTBO BUPYCOB, HAIIMCAHHBIX HA S3bIKAX BbI-
COKOTO YpOBHS M paboTaIIWX TION YIpaBieHHeM WHTeprperatopa. K takum
sI3bIKaM MOXHO OTHecTH, B yacTHocTu, Visual Basic for Applications (VBA). Ta-
K¢ BUPYCHI MUIIYTCS 32 CYNTAHHBIE MUHYTHI M MOTYT OBITH JIETKO OOHAPYKEHBI
TTOTh30BaTeIeM W yaajdeHBl 0e3 ITOMOIIN aHTUBUPYCHBIX TIporpaMM. besyciioBHO,
OHU He MAYT HU B KAKOE CpaBHEHUE ¢ BUPycaMM, HAIIMCAHHBIMU Ha accemoiepe.
B Hacrosieit kHUre moj CJI0BOM "BUpPYC" Mbl OyaeM MHOApa3yMeBaThb TOJNbKO BU-
PYChI, KOTOpbIE HAIIMCAHbl HA YMCTOM acceMojepe.

EcrecTBeHHO, cylIecTBYIOT Tak HasbiBaeMble aHTUBUpPYChl (DrWeb, Aidstest, Nor-
ton Antivirus, Microsoft Antivirus u mp.). OZHAKO OHU CIOCOOHBI BbUIEYUTD
aiin, KOTOphIil 3HAKOM aBTOPY TOrO WIM MHOIO aHTuBHpyca. Eciu, momyctum,
MBI HaMuIeM CBOW BUPYC, TO YBEPSIIO Bac, YTO HU OJIMH aHTUBUPYC €ro He oOHa-
pyXut. MakcuMyMm — aHTUBUpPYC HamuileT coodineHne o Bo3MoxHoM (!) 3apa-
>XeHUW haitina, HO BBIJIEYUTH €70 HE CMOXKET.

10.2.1. CTpyKTypa 1 npuHuMn paboTbl BUpyca

YT10 foMKeH genartb BUpPyc?

[lpexne Bcero — ompeneauThb, 3arpyKeH Ju OH BMECTe ¢ KaKUM-HUOyIb daiiiom
WK BTO ero mepBasl 3arpy3ka. 3aTeM HailTu MepBblil MomaBliuidcs (aida, npose-
pUTb, HE 3apaxeH Jiu yxe dailn atum BupycoM. Eciu 3apaxeH, TO UCKaTb cle-
Jayroluid daits, a eciu HET — To 3apasuTh e€ro. Bce 3To NpoucxoauT oueHb Obl-
CTPO U JIJIS TIOJI30BATEISI TPAKTUYECKU HE3AMETHO.

Kakoit 06bem namaTu 3aHUMaeT Bupyc?

Bce 3aBucut or ¢daHTazuu mporpaMMUCTa, OT TOro, YTO OH XOYeT CAeaaTh C KOM-
nblotepoM/daitnamMu, ero mpodeccuoHaIu3Ma M s3blKa, HA KOTOPOM IHIIETCS
Bupyc. Cpennuii pasmep Bupyca — 500—600 Gaiir. XoTst €cTb yMeNblibl, Y KOTO-
peix Bupyc 3anumaet 100—150 Gaiit, a ecTb W Takue, y KOTOPBIX IPOCTEHIITNI
Bupyc 3aHuMaet 1,5—3 u Gonee KUI0OANT.

Yr1o MmoxeT BMpyc?

Bce, uyto yrogHo. Hanmpumep, ynanuTs Bclo uHdopMaluio ¢ BuHYecTepa 3a 0,5—
1 cexynay no mpuHuuiy pabdorel mnporpammbl FDISK, 1. e. ouuctuth Tabauiry
pasaesioB XecTKOro JAucKa, OOHYJIUTh Tabauiy pasMeineHus daitnos (FAT — File
Allocation Table), duzudecku ucrmopTuTh BUHYECTep U MoHUTOP! Bee 3aBUCUT OT
¢anTasuu n mpodeccuoHaaTU3Ma MporpaMMHcTa.
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Kakoit Bupyc mbl 6yaem nayvatb?

Mbl OygeM paccMaTpuBaTh Hepe3WAEHTHbIA Bupyc, sapaxarowuii COM-gaiiabl
(caMblii IPOCTOIA).

Yr1o 6yaert genatb Bupyc?

Hwudaero, kpome pasMHOXKXEHHS.

Kak odbopmnserca Bupyc?

TouHo Tak Xe, Kak oObruHbie COM-(aiinbl, cozgaHHblE HaMUu paHee (JiMc-
tiHT 10.2).

Jinctuur 10.2. CTpyKTypa Bupyca

CSEG segment
assume cs:CSEG, ds:CSEG, es:CSEG, ss:CSEG
org 100h

Start:

;30ech HaXOIMTCS TeJIO BUPYyCa.

CSEG ends
end Start

B1o tunuuHbi COM-daitn, cTpykTypa KOTOporo BaM yxke u3BecTHa. MoXHO
cospatb U EXE-daiin, ogHako ero pasmep OyaeT OoJiblie.

B crnemyrommx rmaBax MBI OymeM TompoOHee paccMaTpWBarh paboTy BUpyca Ha
TTPaKTHKE.

10.3. Pe3anpgeHr

[lpucrynaeM K camMmoMy CIOXHOMY, HO O4€Hb MHTepecHOMY pazaeny. byaer aeii-
CTBUTEJIbHO C10XXHO. Ho MBI yBepeHbl, UTo Bbl 0€3 ocoboro Tpyaa pazoepeTech.

PesngeHTHble nporpaMmmbl MOryT paboTaTb HEKOPPEKTHO, €Cnyu WX 3anyckaTtb U3
darinoebix o6onoyek, ncnonbayoLwmx API-yHkUuK. TakoBOW, HanprmMep, ABISETCA
FAR Manager. Ecnu pesugeHTHble nporpammbl U3 JAHHOW KHUMM AEWCTBUTENBHO
paboTalT HEKOPPEKTHO C HEKOTOPbIMKU O0BonouUkamMu, TO 3anyckamTe MX U3 KOMaHa-
Holi cTpoku nnu n3 DOS Navigator.

Pesudenmuas npoepamma (pesudenm) — Iporpamma, KOTopas IOCTOSIHHO HaXo-
autcst B namsitd. [lpumepom pesuaeHTta siBisieTcsl npaiiBep Mbiiix, Norton
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Guide, BCeBO3MOXKHbIE aHTUBUPYChI, KOTOPbIE CIESIAT 34 TeM, UTO IeaaeT Ta WIU
WHas TporpaMma U cooOIIAlT O ee JeUCTBUSX Toyb3oBatento u np. EctecTseH-
Ho, J100as pe3upeHTHas MporpaMMa BCerja 3aHUMAaeT YyacTh OMepaTUBHON Mamsi-
T4 (B DOS — yacTb OCHOBHOII MaMsTH).

Kak mpaBuio, pe3ujieHTHasE TporpaMMma JOJKHA TepexBaThbiBaTh TO WINM WHOE
[pepbIBaHue, ¢ TeM, YTOObl MPOrpaMMUCT WIM APYrUe MPOorpamMMmbl MOIIM obOpa-
TUTbCA K Heid. [laBaiiTe mompoOHee pacCMOTPUM MpephIBAHMSA (HEMHOIO MbI 3a-
TparuBaIu JAHHYIO TeMY B MPEABIIYIINX TJIaBax).

10.3.1. NMopapo6Heii 0 npepbiBaHUAX

IIpepvisanue — 2T0 cBoero poja Ipoienypa (IOANPOrpamMma), KOTopas MMEET He
Ha3BaHMe  (Hampumep, print _string), a Homep. Bcero  cyiecrByer
256 nipepniBanuii. Hekotopeie Homepa 3apesepsupoBansl BIOS (I13Y) komrbio-
Tepa. Hampumep, 16h:

mov ah,10h
int 1loh

Winu onepannonHoii cucremoit (MS-DOS):

mov ah, 9
mov dx,offset String
int 21h

TeMm He MeHee HWYTO HE MeIIaeT MPOTPaAaMMUCTY TepeXBaTUTh, CKakeM, Tpepbl-
BaHWE 21h W TaKUM 0Opa3oM MPOKOHTPOIHMPOBATh, KTO M YTO [enaeT ¢ HUM. Ha-
TIpUMep, BBI30BeM (PYHKITUIO 09 TIpepBIBAHUS 21h!

mov ah, 9
mov dx,offset Our string
int 21h

Our string db 'Ilpmeet!S'

B pesynbrare omnepauuoHHas cUCTeMa BbIBEAET HA dKpaH coobuieHue "[lpuser!”.
MBI ke MOXeM TIepeXBaTUTh MpepbiBaHNe 21h, W €CIW Kakas-To TporpamMma IIo-
TTBITaeTCs BBIBECTH Ha DKpaH HEKYIO CTPOKY, TO MBI B PETHCTPHI ds:dx TTOICTABUM
ampec Hamell ctpoku. Temepb (YHKIINMSA 09 TIpepbIBaHUS 21h Oy@eT BHIBOOUTH HA
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9KpaH HAIlly W TOJBKO HAllly CTPOKY. DTO MOXHO CAENaTh CIEAYIIIUM 00pa3om
(muctunr 10.3).

Jinctunr 10.3. Yactb Hawero o6pa6oTynka npepbiBaHmda 21h

cmp ah, 9
je Out str
Go_21h:

;30ech IHepenaeM yhNpaBJieHMe IpelbloymeMy (OpUIMHaJIbHOMy) ofpabdorumky 21h.

Out str:

push cs

pop ds

mov dx,offset My string
Jmp Go 21h

My string db "Mos crpoxas"

B npuBegeHHOM mpuMepe MPOBEPsIeM, BbI3bIBAETCS JM (YHKIMS BbIBOAA CTPO-
KM Ha 3KpaH 09h NMpepbhIBaHUSA 21h WAM Kakasg-nmnbo apyras. Eciu BeI3bIBaeTcs
WHas (GYHKIWS, TO MBI TIPOCTO TiepelaeM VIIpaBieHNe OpUTHHAIBHOMY obpa-
0oTuuky. B mpoTuBHOM ciyyae 3arpyxkaeM B ds:dx aIpec HEKOTOpOoil Hallei
CTPOKM U OISIThb-TaKU IepeJaeM YIpaBIeHHEe OPUIMHATBHOMY OOpPabOTYUKY
npepbiBaHus 21h. YTo mpousoiiaer, mojgaraeM, 10ragarbCcs HECI0XHO.

Obpabomuux npepviéaniiss — dTO IPOLEAYPa, MOCTOSIHHO (WIM BPEMEHHO) HaXonsd-
wasics B namsitu. O0paboTuuK IPEpbIBAHUS IE€PBbIM I10JYYaeT YIIpaBJIE€HUE, Bbl-
TOJHSIET HEKOTOpble JEHCTBHSI, a 3areM TepefaeT yIpaBieHHWe OPUTUHAIBLHOMY
0o0paboTunky (T. €. TIpolieaype, KoTopas ye HaXxoawiach B TaMSITH /IO 3arpy3Ku
Haiero oopadoTynka). OpUTHHANBHBIH 00pPabOTIYUK MOXKET TakKe BBITIOJTHUTH He-
KOTOpBIE AECTBUSA, a 3aTeM IepenaTh ynpapieHue ApyroMmy o0padoTUnKy U T. 1.

Boobiie opurnHanbHbIe (CKaxkeM Tak, TepBUYHBIEe) obpadoTunku MS-DOS mpe-
pPHIBaHUI 20h-2Fh Haxomatcs B daitme 10.SYS/MSDOS.SYS. /lo Toro MoMeHTa,
MOKa OHW He 3arpy3ujiuch B TAMSITh, 3TU TpPepbIBaHUsI, TpyOO TOBOPS, "TyCThIe".
To ecTb TIpU TIOMBITKE BbI3BATh ONHO M3 mpepbiBaHuit DOS (HaumHas ¢ 20h) 10
3arpy3Ku yKa3aHHBIX BhIlIE€ MpOrpaMM JUOO HUYEro He Mpousoiiner, 1ubo KoM-
MbIOTEP TIPOCTO "3aBUCHET".
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[IpepriBaHus nengTcd Ha MPOrpaMMHBIE W allapaTHble MO CIOCO0Y UX BbI30OBA.

O Ipoepammusie npepwiéanis BbI3bIBAET HEMOCPENCTBEHHO IpOrpamMma MpH IIOMO-
1M KOMaHIbl int (OTCIOJAa W Ha3BaHMe — MporpaMMmHbIe). Hampumep, mis Toro
YTOOBI TIONYYUTh KOJ KJIaBUIIM, KOTOPYIO HaXMET Mojb3oBatelb (mov ah,0 /
int 16h), WJIX BBIBECTH HEKOTOPYIO CTPOKY Ha 3KpaH (mov ah, 9 / int 21h).

O Annapamnusie npepviéaHUs BbI3BIBAIOTCS CAMOCTOSITEBLHO MPOliecCOpoM (armma-
patypoil KoMmIbloTepa) TpPU BO3ZHMKHOBEHUU KaKux-J1ubo cobbituil. Tlpu
3TOM TIpOIIECCOp TpeKpalllaeT BBITIONHEHUE TEKYIIeH MpOorpaMMbl, COXpaHSIET
B CTE€KE€ PEerucTphl ss, sp U GJard, BbI3bIBAET COOTBETCTBYIOIIEE IIPEpbIBA-
HUE, a 3aTeM BOCCTAHABIMBAET COXPAHEHHbIE PErMCTPbl MU IPOIOJKAET BbI-
TMOJTHEHWEe TeKyllel mporpamMmbl. Hampumep: mpu HaxaTuu W OTIMYCKaHUU
Kakoi-mubo KJIaBUINK TIOJb3oBaTejieM BbI3bIBaeTcsl mpepbiBanue I13Y o9n.
Wnn npepsiBanue taiimepa (takke I13Y) 1ch, BbI3bIBaEMoe aBTOMATHYECKHU
npumepHo 18,2 paza B ceKyHay.

OnHako Tpolleccop He Bcerjaa MpoIoJiKaeT BBITTONHEHUE TeKylled TmporpaMMBbl
nocjue o0paboOTKM ammnapaTHoro mpepbiBaHusa. B HeKOTOphIX ciyyasdx (Hampumep,
€CJIM IIPOorpaMMa BBIMOJIHUIA AeJeHKe HAa HyJb) IPOIOKEHME BBITOJIHEHHUS IIPO-
rpaMMbl HeBO3MOXHO. Ilpolieccop BBI3bIBAET COOTBETCTBYIOLEE MpPephIBAHUE,
KOTOpOe BBIBOJAUT Ha 3KpaH coodineHue "Divide overflow” (unu mompobHoe emy) u
OCTaHAaBJIMBAET CUCTEMY.

[IporpaMMbl MOIYT HEHANOJITO 3a0JOKMPOBATH BHI30OB AMMAPaTHBIX MPEPhIBAHMIA
(KpoMe HeMacKMpyeMbIX, THTIa "MeJleHWsT Ha HyJIb') C TIOMOIIBI0 KOMaHABl cli B
MOMEHT BBIIOJIHEHUSI KPUTUYECKUX YYACTKOB Kofa. K TakuM yyacTKaM MOXHO OT-
HECTH, K IIpUMEpy, CMEHY BEKTOPOB IpepbIBaHUI HAIpPIMYyl0 B TaOJMlE BEKTOPOB
TIpepbIBAaHNIT WM CMEHY CTEKOBBIX PerucTpoB. [lociie BHITTOMHEHNST HEOOXOTMMBIX
JEMCTBUIA IporpaMma AOJKHA CHOBAa pPa3pellarTh BbI30B aIllapaTHbIX IpepblBAHUMI
Ipy MOMOLIM KOMaHAbl sti. Eciu mporpammuct “3a0bul’ pasdnoKUpOBaTh BbI3OB
anmaparHbBIX TIPpepbIBAHNN KOMaHION sti TIociie WX OJOKMPOBKM cli, TO TIONB30Ba-
TeJlb He CMOXKET paboTaTb C KOMIIBIOTEPOM, T. K. amapaTHble MpepbIBaHUS (B TOM
Yymncie W 0Sh — YIpaBIeHne KIIaBHaTypoit) OyAayT 3a0J0KMPOBAHEI, YTO (aKTHYECKT
MPpUBENET K "3aBUCAHUI0" KOoMIbioTepa. OIHAKO TIpOrpaMMHbIEe MPEpbIBAHUSI MOXKHO
BbI3bIBATb BCEL/A.

10.4. MNMepBbIt 06paboTUMK NpepbiBaHUA

Tenepp mnepeiineM HENOCPEACTBEHHO K 00OpabOTYMKY, €ro KOJ PACIONOXEH B
yuctunre 10.4 (/010/proglQ.asm) (obpamiaiite BHUMaHWE Ha OIMWCAHWUS IIOCTE
TOYKU C 3AIMSITOM).

Jinctunr 10.4. O6paboTunk npepbiBaHNsA

CSEG segment
assume cs:CSEG, ds:CSEG, es:CSEG, ss:CSEG
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org 100h
Start:

;llepexonyM Ha METKY MHMULMaIM3aly. Ham HyxHO OyIeT IepexBaTuTb IPpephHBaHue
21lh, a Takxe OCTaBMUTL IIPOIPAMMY PE3UISHTHOM B IIaMATH

Jmp Init

;Hxe mper, co®cTBeHHO, KOO ofpafoTumka IpepbBanus 21h  (oH Oyzmer
Pe3MOCHTHENL) . Ilocjie TOrO Kak HporpaMMa BeligeT, npoucmypa Int 21h proc
OCTaHEeTCsI B HNaMATU M OyIeT KOHTPOIMPOoBaTh ¢yHxinmo 09 npepmeanms 21h. Mo
BREIIEJIMM KOOI O0paboTuMKa MOJIYXMPHEM wmpudToM.

Int 21h proc proc
cmp ah, 9 ;lIpoBepmM: 5TO QyHKUMS 09h?
je Ok _09

;Ecim HeT, HepermeM Ha OPUIMHANLHEI ofpaborumk npepmeammsa 21lh. Bce. Ha
meTky Ok 09 mporpamma yXe HE BEPHETCH

jmp dword ptr cs:[Int 21h wvect]

Ok_09:

push ds ; CoxpaHnM peIrmMcCTP

push dx

push cs ;Ampec CTPOKM IOJIXeH ObTbh B ds:dx
pop ds

;BEIBOIVIM Hally CTPOKY (Myﬁstring) BMECTO TOM, KOTOPYID HOJIKHA ObUIa BHEBECTM
noporpaMMa, BolRbBanmas 2lh-e npeprpBanue

mov dx,offset My string
pushf ;9Ta MHCTPYKUUS 3IeCh HeOOXOIMUMA...
call dword ptr cs:[Int 21h wvect]

pop dx ;BoccTaHOBMM MCIIOJIE3OBAHHEE PEIMCTPE
pop ds
iret ;lIpomosxM PaboTy (BEIIIEM U3 IIPEPHIBAHUA)

;[IporpamMMa, BBEBOLANAS CTPOKY, CUMTAET, YUTO Ha DKpaH ObUIO BHBEIEHO ee
coobmeHne. Ho Ha camMoM Jejie »TO He Tak!

;TlepeMenHas mJId XpaHEeHUS OPUTUHAJILHOTO ampeca obpadoTumka 21h
Int 21h vect dd ?

My string db 'Mos crpoxa!$'
int_21h proc endp
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;Co crlenmynmell MeTKM Hamell NporpaMMEl yXe He OyIeT B HaMaATM (3TO
HepesMIeHTHass 4JacTh). OHa 3aTpeTcsd cpas3y [OCJe BEXOIa (IIOCJIe BEI3OBA
npepbBaHusa 27h) .

Init:

;YcTaHOBMM Ham ofpaBoTurk (Int 21h proc) (ampec Hamero of0pafoTuMka) Ha
npeppBaHue 21h. 310 moseonsger coenaTh byHkimsa 25h mpepmranmsa 21h. Ho
HpexIe HaM HyXHO BallOMHMTbL OPUIMHAJBHEI alpecC 3TOTC HNpepeBaHMsa. OIS 3TOTo
ncnoyb3yerca ¢yHxkumsa 35h mpepemanHua 21h:

;ah comepxuT HOMep OYHKLUN
mov ah, 35h

;al ykasplBaeT HOMEP [IPEpPBEBaHMSA, alpec (MM BEKTOP) KOTOPOI'O HyXHO
IOJIYYNTh

mov al,2lh
int 21h

;Tenepr B es:bx ampec (BexTop) npepeBanusa 21h (es — cerMenT, bx —
cMelneHme )

;O0paTnTe BHMMaHME Ha QOpPMy 3alllMCh
mov word ptr Int 21h vect,bx

mov word ptr Int 21h vect+Z,es

;UTax, ampec coxpaHuiv. Tenepb NepexBaTHBaEM MPEePHRAHUE :
mov ax,2521h

mov dx,offset Int 21h proc ;ds:dx OOJDKHEI yKas3HBATE Ha Hal o0paboTumk
(r. e. Int 21h proc)

int 21h

;Bce! Temepn, ecau kakasa-amOoO mporpamMa Be3obeT 21h, TO BHauajge KOMIBIOTED
nornameT Ha Ham otpatoTumk (Int 21h proc). UTO OCTajOChH? 3aBepuUTh
oporpaMMy, OCTaBUB €€ PEe3UISHTHOM B HaMATM (UTOOH HMKTO He 3aTep Hall
oBbpaboTunk. MHaue KOMIIBITED [IPOCTO BaBUCHET) .

mov dx,offset Init

int 27h

;llpepriBanre 27h BexXOmuT B DOS (kax 20h), npu STOM OCTaBUB Hally MIPOTPaMMY
PEBUOSHTHON. dX OOJMXeH yKAasbBaTh Ha IOCJeIHuM 0OalT, OCTaBIMMICS B IaMITH

(370 Kax pas Merka Init). To ectn B namarm ocraercsa or 0000h mo ampeca,
IO KOTOPOMY HaxOIOMUTCS MeTKa Init.

CSEG ends
end Start
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10.4.1. HoBble onepartopbl U PYHKLUKN NpepbiBaHMUi

PaccMoTpuM J0KHBIM 00pa3oM HOBbIE TIPEPBIBAHUS U OTEpaTopbl, UCTIONb3ye-
Mble B oOpaboTunke (Tabn. 10.1—10.3).

Tabnuya 10.1. OyHKUUA 35h MpepbiBaHNA 21h: NOMYYUTb
afpec (BekTop) npepsiBaHus

Bxop, Bbixop,

ah = 35h €S = CerMeHTHbIN afipec BeKTopa npepbiBaHUA
bx = ero cmeLueHue

Tabnuya 10.2. QyHKUMA 25h NpepbiBaHUA 21h!
yCTaHOBUTbL BEKTOP MpepbiBaHns

Bxop, Bbixop,

ah =25h Huuero
ds = cerMeHT Haluero obpaboTumka

dx = ero cMmeLleHue

Tabnuya 10.3. [pepbiBaHue 2 7h; 0CTaBUTb MPOrpamMmy
pe3uaeHTHO B NaMATy

Bxop, Bobixop

ds:dx = nocnegHuii 6aiit, octaensemslll B Huuero (sbixog 8 DOS)
namsTu

10.5. Pa6ora c donaramu npouyeccopa

[MosnakoMuMcs ¢ AByMs HOBbIMU omneparopamu (tada. 10.4—10.5).

Ta6nuya 10.4. Oneparop pushf

KomaHpa MepeBop, HasHaueHue Mpoueccop

pushf Push flags — BTOnkHyTb chnaru CoxpaHuTtb donaru 8086

Ta6nuya 10.5. Oneparop popf

KomaHpa MepeBop, HasHaueHue Mpoueccop

popf Pop flags — BbITonkHyTb conaru BocctaHoButb dhnarn 8086

Pacemotpum etrie pas paboty ¢raroB mpoiieccopa Ha KOHKPETHOM TIpUMepe:

(01) cmp ax, 23
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(02) je Ok ax

3aech, nocie BbinonHeHus: cTpoku (01), ycraHoBuTcs: 1nbo cOpocutcs ar Hy-
qs1. B crpoke (02) mposepsieM 3TOT camblit ¢yiar. Ecniu oH ycTaHOBIEH, 3HAYMT,
KOMaH/Ia cpaBHEHHS BepHa (T. €. ax = 23). Ecm Xe He yCTaHOBIIEH, TO ax He
paBeH 23. PaccMoTpuM, Kak 310 oTtobpaxkaercs B omiagunkax AFD n Code View
(ocobeHHO oOpalaiiTe BHUMAHME HA TO, KAK B OTHUX OTIAMYMKAX OTOOpaxkKaercs
dunar vy u opouue duaru) (puc. 10.4, 10.5).

afd FLAGS.COM - Far

SI DODD  GS 1DF1 IP D108 Stack +0 DOODD Flags 3295

DI OODDD DS iDFi +2 20CD —

BPF 0000 ES 1DF1 HS 1DF1 +4 9FFF OF DF IF SF|ZF|HF PF CF
SF FFFE §% iDF1 F§ 1DFi +6 900 ©0 ©0 414 1(0] 1 1 1

(DR 0)Y]
83F817

7400 010D

chz2m 20

FD

50 Ax

8D4ED6 CX.[BP-2A1
CX

o1 2 3 4
CDh 20 FF 9F 00
15 04 56 01 15
FF FF FF FF FF
6A 05 14 OD 18
05 0D 00 0D OO

ptions Calls Windows
sourcel CE:IP
MOU AX.0017
CMP AX.18
A ————— 8B —.
CMP AR 17
| JZ 010D

BYTE FTR [BX+5I1.AH
AR 5301
67

DS

CH.CH
CL.04
AH .44
AL, W4
AL.CL
BL.AL
EH.BH
67

AH . AH
0151

Puc. 10.5. Code View: ®nar Hyns ZR (ZeRo) ycTtaHoBneH
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Tenepp oOpaTtuTe BHUMAHME HA CAMOE HAYalO MPOLEAYPbl Int 21h proc JIHC-
trHTa 10.4. MBI BUINM CIEAyIOIIe KOMaH b

cmp ah, 9
je Ok 09

B pesynbrare BbITOJHEHUS] KOMaH/bl cpaBHEeHUs OyaeT usMeHeH duiar Hyas. Omn-
HAKO HeT HeoOXOMMMOCTU COXpaHITh (uiard B cTeKe B HaileMm obpaboruuke. Jle-
JIO B TOM, YTO IIpU BbI30Be J1000ro mnpepbiBaHusl (Oyab TO HMPOrpaMMHbIA WIK
almapaTHblil BbI30B) B CTEKE COXPAHSIIOTCSI HE TOJbKO PETUCTPbl cs:ip, HO U
¢marn. Takum oOpazoM Tocjie BBIMOJHEHUS KOMAaHJbI iret IIpolleccop BoccTa-
HOBUT yKa3aHHBIE BBIIIE PerUCTphl U ary.

TeM He MeHee Bce OCTaJIbHbIE PEeTHUCTPBI JOJIKHBI OBITh COXPAHEHBI, ecly Mpolie-
Jaypa obpaboTku ux uaMmeHsier. MHavye 3TO MOXET NMPUBECTU K JOBOJBHO-TAaKW
CEephe3HBIM WM3MEHEHWSIM B Xole paboTHl TpOTpaMMBI, BHI3BaBINEH TpephiBa-
Hue 21h. g 2Toro, COOCTBEHHO, Mbl M COXPAHSEM B CT€KE PEeruCTphbl ds M dx.
OO0parute BHMMaHME Ha TO, YTO B 00paboTuuke MpepbiBaHUsl (B HAlIEM Cly-
yae — Int 21h proc) HEOOXOAMMO COXPAHATb 6Ce€ HUCIOJb3yeMble PErucCTphI,
KpOME cs:ip U peructpa ¢aros.

Tenepb paccMOTPUM CIENYIOLIYIO CTPOKY:

;llepeMerHHas O XpPaHEHUS OPUIMHAJILHOTO ampeca ofpadoTumka 21h

Int 21h vect dd ?

HaHHast mepeMeHHasi MOXeT XpaHWUTb ABoitHoe cioBo (Define Double word —
ONpeNeUTh ABOIHOE CI0BO — yeThipe OaiiTa). BcrmoMuHaeM, YTo ONUH 1IeCTHAA-
LATUPA3PSAAHBIN perucTp 3aHumMaet 2 Oafita (omHO cioBo) (dx, ax, es, ss U T. 1.,
HO He ah, dl, bh — 3TO BOCBMHPA3PSITHBIE PETUCTPhI, KOTOPbIE 3aHUMAIOT
| 6aiiT). Ecnmm MBI XOTMM 3arpy3uTb B TMEPEMEHHYI Int 21h vect CJOBO
(2 Gaiita), To HAM HEoOXOAUMO YKa3aTh 3TO CIEAYIOIIUM 00pa3oM:

mov word ptr Int 21h vect,ax

Ecau xxe Mbl XoTUM 3arpy3uTh | GaiiT, To 3anuileM Tak:
mov byte ptr Int 21h vect,ah

Bcnomunaem, uto "word" nmo-aHrnuiicku — 310 "clioBo”, a byte — "Gait".

Kak npoBeputb pa6oTy nporpammbi?

B naHHoM ciydae HaM IOHAAOOMTCS OTIANYMK, KOTOPbIA CIOCOOEH 3aXOAUTh
"BHyTpb"' ImpepbiBaHusg 21h. Hanpumep, AFD, TD, Softlce u mp., Ho He CodeView.
Ecnu y Bac Het AFD, To ero mMoxHo 3arpy3uth ¢ caiita http://www.Kalashnikoff.ru.
3areM cosnaiiTe IPOCTEILYIO [IPOrpaMMy, KoTopast Oyuer BbIBOAUTh HA 9KpaH HEKO-
TOPYIO CTPOKY IIyTeM BbI30Ba (DYHKIMU 09 IpepbiBaHus 21h. Hampumep, tak, kak
910 nokazaHo B auctuHre 10.5 (/010/test10.asm).
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| NucTumr 10.5. Mporpammia Ans NpoBepKM paGoTel NpepLiBaHMi

CSEG segment

assume CS:CSEG, DS:CSEG, ES:CSEG, SS:CSEG
org 100h

Begin:

mov ah, 9

mov dx,offset String

int 21h
int 20h
String db "My string.$'

CSEG ends

end Begin

3anyckaiite BHauane mporpammy u3 guctuHra 10.4. Tlocie Toro Kak oHa 3aBep-
LIUT CBOIO paboTy, 3amyckaiite mnporpamMmmy u3 juctunra 10.5. O6parurte BHUMA-
HUE, YTO MPOMCXONUT. 3aTeM 3amycTUTe mporpammy u3 jauctunra 10.5 B otnan-
ypke. CMeso 3axoaute "BHYTPD' MpEPBIBAHUS 21h U oOpaTuTe BHUMAHUE HA KOJI.
Ha puc. 10.6 otoGpaxkeHo cocrosiHMe mporpammbl testl0.com, KoTopast TOJNBKO
YTO BBITIOJTHWJIA KOMAHAY int 21h.

DN.COM - Far

SI 0000 G ) IP 0102 Stack +0 42BD
DI oopo (DY TIFF3) +2 0C?A

BFP 0000 EE TIFFJ  HS 1FF3 +4 3000
SP FFF2 88 1FF3 F§ 1FF3 +6 0107

1]

DS : D0DD
DS : 0008
DS :001@
DE:0O18
DE:DO2Zm
DS D028
DE D030
DE: D038
DS : 0040
DS : 0048

9 5 6 7 R

4D 79 20 73 74 0o 8B VE My strin j

36 C4 7D 06 26 8B 7E 06 =r- N

C? F8 FF 16 57 26 C4 7D I° wa~.

06 57 94 6F OC 45 Fa 01 Wbo . w11 -
8B 7E 06 36 C4 7D 06 26 7E 06 36 nm~.6—r.& AE.N"~.6H

PProcStepiEjRetrievelEHelp ON

Puc. 10.6. lNporpamma test10.com BbinonHMNa koOMaHay int 21h
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OO0paruTe BHMMaHWE Ha TEKYIyI0 KOMaHay (BBIAECJIEHHYIO CBETJIBIM (OHOM) U
claeayloniye 3a Heli. OTo Kak pa3 u Oyaer mpoleaypa oOpaboTKK 21h-ro Mpepbl-
BaHUS Int 21h proc U3 NPOrpaMMbl AaHHON aBbl proglQ.com, koropas u 3a-
MEHsIeT Iapy pPerucTpoB ds:dx. Ha puc. 10.7 mpuseseH ¢dparMeHT Koja, 3ame-
HAIOIIMHA aapec BIBOAMMONM CTPOKM HA DKPAaH.

v DN.COM - Far

SI Domm  CE mARM TP Dii3 Stack +0 BO1D%
DI 0DoO@ (DS O6BO) +2 1FF3
BP 0000 ES 1FF3 HS 1FF3 +4 42BD
SP FFEE S8 1FF3 FS 1FF3 +6 OCTA

i |
R — DS : 0000
{Mou DE._0120) DS : DDD8

DS : 0010
(CALL  Far CS:[D11CJ DS : 0018
POP DR DS : 0020
POP_ DS DS : 0028
(IRET) DS : 0030
JL— O12E DS : D038
CHPSU DS : 0040
ADD [EFAE+SI1,CL DS : DD48

3 4 5 6 7 C D E
8C AE EF 20 E1 EZ EO0 RE B4 3% BOD
4D C4 06 AZ OO 01 8C 06 41 4E 44 —.6. .M. AN
CD 20 FF 9F 00 94 FO FE C4 06 4B = H.bEl .Ea.—-.K.
i6 04 56 01 16 04 C4 06 02 FF FF
FF FF FF FF FF FF FF FF A8 @5 FA

Puc. 10.7. lNoameHa BbIBOAMMOM CTPOKU

Ha pwuc. 10.6 u 10.7 WeTko BMIHO, YTO TIpollemypa int 21h proc BBITIONHSET
clenyronme aeicTBus:

O coxpaHdeT U3MeHAEMbIE PETUCTPHI;
O s3ameHqeT ds:dx, KOTOpblE TENEPb COAEPXKAT cMelIeHue cTpokKu "Mosl cTpo-
xa!";

3

O BbI3bIBAET OPUTMHANbHBIA 00PAOOTYMK MPEepbIBAHUS 21h, KOTOPOE U BbIBEIET
CTPOKY;

0 BOCCTAHABIMBAET COXPAHCHHDbIC PErucCTphbl;

O BHXOINT W3 00pabOTUYNKA TIPEPBIBAHUS, TP DTOM OMEPaTop iret TIEPENacT
yrpapneHne Ha test10.com, cpasy mociie KOMaHABI int 21h.

Bot takum obpazom u 6yIyT HUIBTPOBATHCST BEI3OBHI TIPEPHIBAHNS 21h 6cex TTpo-
rpamMM. MMeHHO Tak, ¢ MMOMOIIIBIO PE3UACHTHBIX ITPOTpaMM, W MOXHO KOHTPOJH-
POBATh TIOYTH Bce TIPOIIECCHI, TIPONCXOISIIINE B KOMITBIOTEPE.

B eaase 11 nauneMm nucathb obosouky Tuna Norton Commander.



Masa 11

YnpaBneHue sugeoagantepom

Kak Bbl yxke 3aMeTwin, NucaThb IporpaMMbl Ha accemOiepe He Tak-TO OBICTpo,
Kak, HarpumMep, Ha belicuke. Bbl yXe 3HaeTe, cKOJIBKO HYXXHO HarmevyaraTb CUMBO-
JIOB JUTSI TOTO, YTOOBI TPOCTO BBIBECTH CTPOKYy Ha 3kpaH. Ha belicuke 310 MOXHO
clIeJIaTh TaK:

print "Crpoxa"

AcceM0Oyiep — TPYyIOeMKHUI $I3bIK, HO OYeHb TMOKWI, MOIIHBIA M WHTEPECHBIN.
MNMeHHO TOoTOMY, YTO Ha HEM JIOBOJILHO TSXKEJO THCaTh MPOTrpaMMbl, Y MHOTHX
MpoTagaeT XejlaHue nu3ydyarb ero. bojee Toro, Te MpOrpaMMUCTBI, KOTOPbIE MO-
[pOOOBAJIM Bbly4UTh acceMOep U HE CMOIJIM HUYErO IOHSATh, HAYMHAIOT FOBO-
pUTb, YTO acceMOJiep yCTapeBIUMI $3bIK, U HUKTO Ha HeMm yxe He nuuer. Ho
3a4eM K€ IMUCcaTh CJOXHbIE IIPOrpaMMbl Ha YMCTOM acceMOlepe, ec/id MOXHO €ro
CMEILMBATh C I3bIKAMM BBICOKOIO YPOBH, Hampumep, ¢ Ilackanem win C? bonee
TOIO, 3HaHUe accemMOiiepa OYeHb MPUIOAUTCS MPOrPAMMUCTY B Clyyae M3yuyeHUs
Kola [Ipyrux I[porpaMm, BUPYCOB, HallUCaHUsl aHTUBUPYCOB U Ip. Beab ucxoi-
HBI KOJI CKOMIIWJIUPOBAHHOW NPOrPAMMBI MOXHO ITOCMOTPETh TONBKO B Ma-
IMWHHBIX KOAAX, KOTOpPbIE AW3AcCEMONEP W OTAAMYUK TIEPEBOMSIT HA SI3BIK, TMO-
HATHBIW YeJIoBeKy, TO eCTh Ha accembep.

11.1. O6onouka

B Hacrosiiei rmaBe HauMHAEM paccMaTpUBATh JOBOJBHO OOJBIIYIO TEMY: co3la-
Hue obonouku tuna Norton Commander (Volcov Commander, FAR Manager u
T. T1.) C TIOMJEPXKKOW JUIMHHBIX UMEH (hailJloB U BO3MOXKHOCTBIO HCIOJB30BAHUS
XMS-namsitu. Lenb HacTosiel TIaBbl — He HAMKUCaTh MOJHOIEHHYK 000JI0UKY,
a TIOAIBECTU Bac K TOMY, UTOOBI BBl €¢ Hamucajiu camMu. MBI OyneM paccMaTpuBath
MOAMPOrpaMMbl, IpepbIBAHMS, BBIBOI HAa 2KpaH, PUCOBaHME OKOH, KOMAaHIbI
8086—80486 mpoueccopos, corpoleccop, pabory ¢ ¢aiiamu U guckamu, XMS-
naMsTh, kinaBuarypy u mp. Ilocie Toro Kak Mbl paccMOTPUM HEOOXOIMMbIe
GyHKUIMKU (KOMaHIbl, IpepbIBAHUS), BBl CMOXeTe Oe3 Tpyna HamucaTh CBOIO cOO-
CTBEHHYIO 00O0J0UKYy, KOTOopasg Oyger He Xyxe, uyeM u3BecTHeiluii Norton
Commander. IlpaBaa, paborarb oHa OyJeT CylUeCTBEHHO ObICTpee U UMMEThb
MEHBIINI 00beM KoJa.
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Hama o6onouka OyaeT BbIIOIHSTL TONbKO IpocTeiiniue pyHkuuu. ITouemy?

Heno B ToMm, 4TO acceMOiepHblid KOA MHOrO(YHKIMOHAJIBHON 000NOYKM OydeT
3aHuMaTh 6osee 300 KobaiiT 1 pa3oOparbesi B HEM COBCEM HEIPOCTO.

M3 maHHOro pasnena Bbl TakKe y3HAaeTe, Kak paboTaloT Mporpammbl ¢ Qailiamu,
yto Haxonautcsl "BHyTpu" Norton Commander, a Takke ellle MHOTO Yero MHTe-
pecHoro. Bbl moitMeTe, 4To HamucaHue NMPOrpaMMbl — 3TO OONBIION U TSKEIBIH,
HO O4YeHb MHTEPECHBIN TPYA.

g Toro 4TOGHI HAMKMCATh XOPOIIYI0 000JIOUKY Ha SI3BIKe acceMOiep, HaM OymeT
BrnojHe jgoctatouHo COM-gaiina (T. e. pasmep 00O0JOYKU He OyaeT MpeBbILIATh
64 Ko6aiit). "XBatur au Ham?" — cnpocute Bbl. besycioBHo. BcriomHuTe npeabi-
aywue Bepcuu Volcov Commander, xotopble umeror ¢opmar COM u He mpe-
BeILaT 64 K6aiit. Bee 3aBUCUT OT TOro, HACKOJIBKO XOPOILIO BBl YMEETE MHCATh,
ONTUMHW3NPOBAThH MPOTPAMMBEI, COKpaIiath Kof. Bee aTo 6ymemM n3ydarh.

HTtak, paccMOTpUM OCHOBY Hallleil 0bonouku (uctuHr 11.1).

Jinctnur 11.1. "Ckenet" Hawen 6yayieii o6onoykn

CSEG segment
assume cs:CSEG, ds:CSEG, es:CSEG, ss:CSEG
org 100h

Begin shell:

; llpoBepUM BUIEOPEXUM

call Check video

; BrBemeM cooBmeHMe-IIpYBETCTBIE
mov ah, 9

mov dx,offset Mess about

int 21h

; BLI3OBeM TUIABHYK MNPOLENYPY

call Main proc

; Coma MBI BEpPHEMCS, TOJIBKO KOTIa MOJIb30BATEJIb penmT BeiTM B DOS.

int 20h

; Bmece 6ymnyT maTH mpouenypsl B NPOMBBOJLHOM NOPSIAKE
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; TmaBHas mpouenypa, Tne OyOyT IPOMCXOOUTL BCE IENCTBUSA

include main.asm

; Ilpollenyprl PaBOTH C IOUCIJIEEM:

include display.asm

; Ipolenypsl paboTEl ¢ QaniamMi:

include files.asm

; Ipollenypsl paOOTHEL C KJIABUATYPON:

include keyboard.asm

; TekcTbl, CoOOOUEeHMS:

include messages.asm
; U mpyrme. Co BpeMeHeM HOOaBMM..

CSEG ends
Begin shell endp

Coxpanure 31oT (aitn noa umeHem Sshellll.asm (kak 3To caenarb — 4uTaiiTe
Huxe). Jlabbl He 3amyTarbes, JaBaiTe goroBopuMcs, yto Sshell — 3To cokpaiie-
Hue Super shell (Tak Mbl HECKPOMHO HAa30BeM Hallly 000JI0UKY), a LU(ppa yKasbi-
BaeT Ha TJIaBy, K KOTOPO OTHOCUTCST 3TOT (aiin (B JaHHOM ciiydyae — raBy 11).

Bbl BumuTe 34eCh HOBBIA OHEPATOP (AUMPEKTUBY): include. DTa AMPEKTUBA
UMeHHO mnporpammbi-accembnepa (MASM, TASM): oHa He OyaeT 3aHUMAaThb Mec-
Ta B acceMONMPOBAHHOM IporpaMMme. JAUMpeKTUBOil include OYeHb YAOOHO MOJIb-
30BaThCs B CJyyae, €clu KOI IPOrpaMMbl AOBOJbHO Oojbiioii. Huxe paccMorT-
pUM 3TO Ha TIpUMepe.

Yro HyxkHO caenarb Tenepb? B katanore, rme OyaeT HaXoAUThCs acceMOJepHbIi
TOJIOBHOW ¢haita (TIpuBeJeH BbIlIE), HEOOXOAMMO CO3JaTh ellle 4YeTbipe aiina
(moka YTo IyCThIX, € HyJIeBoil IMHOI): main.asm, display.asm, files.asm,
keyboard.asm, messages.asm.

Kak co3nath M coxpaHuTh Bce HeoOXxomumble accembiepHble ¢ainb? Haxmure
B obonouke (DOS Navigator, Norton Commander 4 T. .) KOMOMHALMIO KJIABUIL
<Shift>+<F4>. Beeaute cooTBeTcTBYIOlLICe UMS (Iepeurciensl Boilie). Haxmure
xnasumy <Enter>, a satem <F2> un <Esc>. JIoKHO Bce TIOTYUYUTHCH.

Ecnu y Bac Her apxuBa ¢aitJIOB-IIPUIOKEHUN B TOTOBOM JUISI acCEMOJMPOBAHMS
DOS-¢gopMmare, To Bbl MOXeTe CKayaTb KX B YIAKOBAHHOM BUIE C caiTa
http://www.Kalashnikoff.ru/.
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Hrak, Hauaito rotoBo. MoXHO Hallly o0oJIouKy acceMOnupoBatb. OOpaTuTe BHU-
MaHue, yto cpeau ¢aiiyioB ectb Sshellll.asm. BTo Haw ronoBHoi ¢aiti. Ero u
HYXHO OyaeT acceMO1upoBaTh.

HE nbiTantece accembnupoBatb avnel main.asm, display.asm, files.asm,
keyboard.asm, messages.asm. Huuero He nonyuntcal OHM camu aBTOMaTU4ECKU
accemOnmpytoTcs npu 3anycke accembrniepa ¢ Takumu napameTpamu (ecnuv y Bac
MASM 6.11):

ML.EXE Sshellll.asm /AT

unu c Takumm (ecnu y sac TASM):
TASM.EXE Sshellll.asm
TLINK.EXE Sshellll.obj /t /x
Bonee noapo6Ho 06 acceMGIMpPOBaHWM NPOTPaMM CM. 8 MPUIoKeHuu 1.
Homxen monyuutbest daiin Sshellll.com. 3anyctute M MocMoTpuTe, Kak OH pa-

OoraeT. 3aTeM BHUMMAaTeJbHO M3Yy4yuTe Bce ailfibl ¢ paciiupendeM asm. Obparure
BHMMaHM€ Ha oopMIeHUe MPOrpamMM, Ha OTCTYIIbL U T. .

11.2. YnpaBneHue sugeokKapton

3a yupapjieHue AMCILICEM M BMIACOKAPTOM OTBeYaeT IpepbiBaHUE 10h — HAOOp
¢yuxkuuii BIOS (I13Y) (tabn. 11.1).

Ta6bnunya 11.1. QyHKUMA 0Fh npepbiBaHnaA 10h:
roNy4YnThb TeKyLLiee COCTOfIHNE ANCI/IEA

Bxop, Bbixop,

ah = OFh al = TekyLunii BUAEOPEXUM
ah = UNCIIO TEKCTOBBIX KOJTIOHOK Ha 3KpaHe

bh = Homep aKTUBHOM BUASOCTPaHULbI

Hucneit MoxeTr padoTarh B ABYX peXUMax: TEKCTOBOM U Tpadudeckom. B cBorwo
ouepenb, TEKCTOBble U rpaduyeckue PexXuMbl MOILYT Pa3lefsaTbCs Ha IMOAPEXM-
Mbl. Hanmpumep, TekcroBblil pexxum 40x25, tekcToBblil pexum 80x25 (Hambosee
yIOOHBI U YacTo HMcToyb3yeMblii, Hampumep, B Norton Commander), rpaguye-
ckuil pexkxum derbipexuBeTHbI (CGA) (B cTapbix urpax tuma Digger), rpadude-
CKMH IUeCTHAAUATULBETHbIA u mp. B Tadn. 11.2 npuBegeH CHUCOK HEKOTOPBIX
BUJEOPEKUMOB.
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Tabnuya 11.2. HekoTopble Bugeopeximpl

Ne pexuma Teket/rpacpmka KonnvecTtBo cuMBONOB / TOYEK

Pexumbl CGA+

O1h TekcT, 16 uBeToB 40x25
03h TekcT, 16 uBeToB 80x25
04h pacbuka, 4 useta 320x200
06h pacbuka, 2 ugeta 640x200

Pexumbl VGA+

11h pacbuka, 2 useta 640x480
12h pacbuka, 16 ugetoB 640x480
13h pacbuka, 256 uBeTOB 320x200

CyliecTBYIOT TakXKe TOMOJHUTebHbIe pexkuMbl SVGA ¢ 0ojiee BHICOKUM paspe-
LIEHUEM U KOJU4ecTBOM IiBeToB (Hampumep, 1024x768, 64K 1Beros). Dt pe-
KUMbl MCIOJB3YIOTCS TOJbKO, €CIM BUACOANANTEP MOAAEPXKUBAET crenuduka-
uno (uimn cravgapr) VBE (kak mpaBuio, Bce cCOBpeMEHHBIE KOMIIBIOTEpHI ee
MONAEPXKUBAIOT). JlOMOMHUTENbHYI0O MH(OPMALIMIO O TEKCTOBBIX U IpapuuecKux
pexumax CGA-, EGA-anantepoB MOXHO HaliTH B MporpaMme helpassm.exe, Ko-
Topast moctyrHa Ha caiite http://www.Kalashnikoff.ru/.

Cienyer DOMOTHUTEIBHO OTMETUTb, UTO B HACTOSILMII MOMEHT OY€Hb PEIKO MC-
noje3ytorcs rpaduyeckne pexxumMbl CGA- 1 EGA-MOHUTOPOB.

BepHemcs x nporpamme. Kak BUAHO U3 PYHKLIUU:

mov ah, OFh
int 10h
cmp al,3
je Ok video

Mbl IIPOBEpsieM, YCTAHOBJIEH JIM TeKyluid pexuM 3 (T. . TekcToBbiil 80x25). Ec-
JIU TaK, TO TpoBeEpsieM TEKYIyl BuaeocTpaHuily. Ecin HeT, TO YCTAHOBUM €ro
¢yHKIIMEN 0 TIpepbIBaHUS 10h:

mov ax, 3 ; OYHKIMSA YCTAHOBKY BUIEOPEXUMA

int 10h ;YcTaHaBIMBaeM TeKCTOBEI pexyM 80x25 M 2a0mHO UMCTMM DKpaH
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ITpu BBITIONHEHUU JAHHON (YHKIIMU MPOUCXOIUT OUYMCTKA DKpaHa, AAXKE €ClU
Tekylmuid pexxum obul 3. Kcratu, sroro He nenaer DOS Navigator. [TonpoOyiite
HamucaTbh MPOCTYIO MpOrpaMMy, KOTopasd Obl yCTaHaBiMBaaa rpadUyecKuil pe-
KkuM 4 u 3anycrure ee u3 DOS-Navigator. YBuauTe, 4To IMOJYyYUTCH.

Buneokapra, kak NpaBUIo, UMEET NOCTATOYHO MAaMIATH IS pasMmelleHus: Oosee
onHoil BugeoctpaHulibl (ecau y Bac VGA- uiu EGA-MOHUTOP, TO MOXHO CMEIIO
yTBEepXIaTh, YTO Balla BUAEOKApTAa WMeEET HEOOXOOMMEIN OO0BbeM MaMSATH IS
pasMeleHns 8§ TeKCTOBBIX BUACOCTPAHUIL).

Mg gero HYXHBI JOTIOJTHUTENbHBIE BUACOCTPAHNIIBI? OOBIYHO HET HEOOXOIMMO-
CTU TIepeKyIovaTbesl Ha JApYyrue cTpaHMIlsl (MepBylo, BTOpyl U T. A.). OOpaiie-
HUe, KaK TIpaBWIo, Beeraa TMPOUCXOMNT K HyJleBolt crpannie. OgHAKO €CTh HEKO-
TOpPbIE IPOrPaMMBbI, KOTOPbIE MCIIOJB3YIOT MEPBYIO U BTOPYIO BUACOCTPAHUILI U
"3a0bIBAlOT" IEPEKIIOUUTLCS HA HYJEBYIO Iepej] BbiXxogoM. B Hauieil obonouke
Mbl OylZeM BbIBOIUTb BC€ CHMBOJIBI IIPSMBIM OTOOpaxKeHHWeM B Bumeobydep Ha
HYJIEBYIO CTpaHUIy (camMblii OoNTUMajbHBIN anroput™). WM ecium Tekyineir Oyaer
TepBast TUIM BTOpast CTPAHWIIA, TO TONB30BATETh, €CTECTBEHHO, He YBUAWT HUYC-
ro, YTO BbIBeNAa Haila 00oaouYka. YToObl TAKOro He CAYYUIOCh, IMPOrPaAMMUCTY
claelyeT MPOBEpUTh, YCTAHOBIEHA JIM HyJeBas cTpaHulia unu Her. KcraTu, MHO-
rue o0oJIOUKU DTOrO He AesaloT.

3dech CTOUT elle J00aBUTh, YTO MPU BBIBOAE CTPOKU cpeacTBamMu MS-DOS cum-
BOJIbI BBLIBOAATCS Ha TEKYILIYIO BUACOCTPAHMUIY B TEKYLIYVIO HO3ULUIO Kypcopa.
OpHako TP MCTIONb30BAaHUN METO/A TIPSIMOTO OTOOpakeHMsI B BHaeoOydep mpo-
TPAMMUCT JOJDKEH yKa3aThb HOMEpP CTPaHWUIBI, HA KOTOPYIO CJIEAYeT BLIBOAUTH
cuMBOJBEL. [ToaToMy TIpm BBI30Be (YHKIWW 09 TIpepbIBaHMUS 21h (BBIBOA CTPOKH
Ha 3KpaH CPEACTBAMM OIEPAIMOHHONW CUCTEMBI) TIPOrPAMMHUCTY HE CIIeIyeT 3a00-
TUTbCS O TOM, Kakas BuaeocTpaHuua Tekyuias. DOS cama onpeneser 310.

s BoIOOpa TeKylIel BUIECOCTPAHWITHI MCTOMB3yeTcd (GYHKIHUS 05 TIpepbIBAaHUS
10n (Tabxa. 11.3).

Tabnuya 11.3. QyHKkUMA 05h NpepbiBaHUA 10h!
YCTaHOBUTb TEKYLLYIO BULEOCTPaHULY

Bxop, Bbixop,

ah = 05h Huuero

al = HOMep BUAEOCTPAHULbI

IMompoOyiiTe MO3KCIEPUMEHTHPOBATh C JaHHBIMU IMpepbIBAaHUSIMU. HecKoabKo
JIONOJTHEHUA:

0 «xak MpaBwWiIo, Bce CTPAHUIIBI AWCIUIES] (KpoMe HYJIeBO#) YHNCTHIE, €CIM HEKO-
TOpas IMporpaMMa He 3aHOCKJIA B HUX JAHHbIE;
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O 1pu TepeKITIoYeHNN peXXUMa AUCTIIes ¢ TTOMOIIBI0 (GYHKIIMKA 00 TIpepbIBAaHUS
10h OYMIIAETCS HE TOJBKO HyJeBas, HO U BCE€ BUACOCTPAHUIIBI;

O cMeHa BUICOCTPAHUIIHI TIPOUCXOAUT MTHOBEHHO. DTO OCOOEHHO TOJIE3HO,
eClTh HeoOXOIWMO BBIBECTH HA 3KpaH CIOXHBIM M OOBEMHBIN PHCYHOK.
ITpu aTOM MOXHO, HampuMep, Ha TEKYIIYIO HYJIEBYIO CTPAHUIY BBIBECTH
Haanuchk Buaa "[lomoxauTe HEMHOro", Ha IEPBOH CTPOUTH CaM PUCYHOK,
a 3aTeM Ha Hee nepekirouutbesi. Cozgaerca 3P@OEKT MOMEHTANLHOIO Bbl-
BoJa U300paxeHust HA 3KpaH. DTOT IPUEM PaHblle YaCTO MCIIOJAb30BAIU B
CTapbIX Urpax.

Ha srom Hacrosmiag rnasa 3akaHuuBaercs. B erase 12 Mbl HauHeM paccMaTpu-
BaTh MEPBYIO PE3UACHTHYIO POrpamMmy.



Mmasa 12
()

NoBTOpHasa 3arpys3kKa pe3ngeHTa

12.1. Pe3anpeHr

B Hacrosiiell riaBe paccMOTPUM OIMH M3 BapUAHTOB IMPUMMEHEHUS Pe3UAEHTA.
Ho cniepBa usyuum daitnsi-punoxerHus residl2.asm u test12.asm.

3arpyaure aiin resid12.com B mamsiTh, a 3aTeM 3amycTutre testl2.com.

Resid12.com ocrapisier B naMmsaTud IpolElypy, KOTOpasi BbIBOJUT HA 3KpaH CTPO-
ky ASCIZ (ASCII-ctpoka, 3akaHunBawiiasicsi cumposioM 0). TIpuuem mponenypa
Int_10h proc TEpexBaTbIBAET MpepbiBaHMe 10h (370 mpepuiBaHue BIOS (T13V)).
Heurto moxoxee paccMmarpuBajioch B ezage 0. B nmaHHOM ciyyae Mbl go0apiseM
ele onHy (YHKIIMIO (88h) K MPEPhIBAHMIO 10h, KOTOPOI, €CTECTBEHHO, MOXET
BOCIIOJIB30BATLCA JII00Ask Lpyras [porpamma, eciid OyAeT 3HaTb, 4TO TAKOBAas
dyHkuug cyuiectByeT. Jas Toro ytoObl BbI3BaTh (PYHKIMIO 88h, HAM HYXHO BbI-
3BaTh MpepbIBAHNE 10h, @ B PETUCTPHI 3arpy3UTh HEOOXOMUMBbIe Yucia (TaHHBIE).
A WUMeHHO:

ah = 88h — HOoMep Hamel QyHKLUN;

ds:si = agpec CTPOKM, KOTOPYK HYXHO BEIBECTM Ha 3KpaH (ds — cermeHT, Si —
cMelneHue ) .

OO6parute ele pa3 BHUMaHME, UTO MBI B ds (CErMEHT) HUUYETO He 3arpyxaew,
TOJNILKO B si (cMmelieHue). Elle pa3 oOparuM BHUMaHUe, UYTO TIPU cTapTe JHOOO0To
COM-@aiina cerMeHTHBIE PErucTphl cs, ds, es, ss PaBHbl HallleMy €IMHCTBEH-
HOMY CErMEHTY, B KOTOpbIi 3arpy3uiach mporpamma. CerMeHT MOXKET ObITh JIIO-
ObIM. Bce 3aBUCUT OT TOro, CKOJBKO PE3UAECHTHBIX IPOrpaMM yxkKe 3arpyXeHo B
maMsITh, KakoB 00beM simpa OC u mp.

12.2. [poBepka Ha NOBTOPHYIO
3arpyskKy pe3ngeHta

[lepBoe, uto nenaeT mporpamma, — IEPeXOAUT Ha MeTKY MHMLManu3auuu. Ilpu
MHULAATA3aUUM OObIYHO HACTPAMBAIOTCS HEOOXONMMbIE PErMCTphbl, IepeXBaTbiBa-
I0TCS TIpephIBaHUsI U TIp. To €cTh MPOUCXOAUT "TTOATOTOBUTENBHBIN TIpoliecc” Te-
pell YCTAHOBKOM pe3nIeHTHOM TIporpaMMEL.
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[lepBo-HamepBo MpOBEpUM, 3arpyXeH JM yXe Hall Pe3suIeHT B MaMdITh WM HeT.
Kak 370 caenars? Tak Kak Mbl TiepexBaTWIU TpepbIiBaHKe, TO MOXEM U3 Hero cie-
Jath "oTKIWK'". BbI3bIBaeM TpepbiBaHWE 10h, 3aHOCUM B PETHCTP ax "Marmyeckoe
yneao” 8899h. MoxHO t00oe Japyroe, TIaBHOE — 4YTOObI He KOH(IUKTOBAIO C
Kakoi-HuOynb GyHKIMel AaHHOro npepbiBaHusa. I1OHSATHO, YTO B ah 3aHOCHUTCS
88h, @ B al — 99h. DYHKIMU 88h Yy MPEePbIBAHUS 10h HE CYILECTBYeT (He HOLUIM
[I0Ka pa3paboTYMKH 10 ITOTO YKMCIA). DTO MOXKHO ¢ YBEPEHHOCTbIO MPEANOI0XHUTh
Ha 99,9 %. Tak Kak HOMep MpepBIBAHWS 10h ellle He 3ameiicTBOBAH, TO TIPOW30MAET
HeMeJIEHHBII BBIXOA M3 TIPEPBIBAHUS 10h (PETUCTpPbI, KaK MPABUIO, HE MEHSIHOTCS),
YTO JIETKO TPOBEpUTH B oTiamunke. CleaoBare/ibHO, BbI3BAB MpepbIBAaHUE 10h ¢ YHC-
JIOM 8899%h B ax M TOJyYMB TaKKe OTBET 8899h B TOM XK€ ax, Mbl YBEPEHBI, UTO Halll
pe3usieHT elle He 3arpyxeH. Ha puc. 12.1 u3o0paxeHo OKHO MporpaMmbl B COCTOSI-
HMM MOCJIE BbI30BA MPEPHIBAHMS 10h U MOJYYEHUS OTKIMKA OT Pe3UIeHTA.

o+ DN.COM - Far

SI OOOm G5 mMABM TP 0113 Stack +0 0109
DI 000D (DS OG6BO) +2 1FF3
EF 0000 EE 1FF3 HS 1FF3 +4 42BD
SP FFEE 58 1FF3 FS 1FF3 +6 OC?A

. y
CHMPSUW
ADD

[EFAE+S1]1.CL

8C AE EF E1 E2 E0 AE
4D C4 06 0o @1 8C 06
cDh 20 FF oo 4 FO FE
16 04 56 16 04 C4 D6
FF FF FF FF FF FF FF

Puc. 12.1. lNpoeepka Ha NpucyTCcTBME pe3naeHTa B NaMATu: OT3bIB NOny4eH!

Ternepb o HailleM oOpaboTunKe mpepbiBaHMsI 10h. Eciau daitn resid12.com yxe
HaXoAWUTCSl B TIAMSITH, TIEPEXBAaTHUB TpepbIiBaHME 10h, TO, Tpolleaypa oopaboTKu
MpeXae BCEro AOLKHA IMPOBEPUTh, BBI3BIBAIOT JIM €€ C YMUCIOM 889%h B ax. Eciau
TaK, TO HyXHO Oyaer mociarbh Kakoil-uubynpb orBeT. Kakoii? B Haiuem npumepe
Mbl MEHSIEM MECTaMU COAEPXKMMOE PEruCTPOB ah U al MU HEMEMIEHHO BbIXOIUM
"3 TipepbiBaHus. [Ipole ToBops, Bo3BpamaeMcs B Hally IIporpaMMy, KoTopas, B
CBOIO oYepe/ib, MpoBepsieT, BEPHYJIOCh JIU YUCIO 9988h. 3/ech BAKHO 3alTIOMHUTD,
YTO €CJIM HAllero pe3ujeHTa HeT B TaMsTH, TO BEpHETCS 8899%h B ax, MpUUYEM
BIOS peructpbl He U3MEHMT, T. K. TAKOU (PYyHKLUMHU MIPOCTO HE cyluecTByeT. Eciu
K€ B ax BEPHYJIOCh 9988h, TO, 3HAYUT, HAllla IIporpaMMa yxe 3arpyxeHa. To ecTh
npoueaypa Int 10h proc MOMEHSUIA MECTAMU PETUCTPhL (4 UTO €l MOXET 3TO
caenats?). OOpaTuTe BHUMAHUE HA MEpBble CTPOKU IPOLICAYPbI, KOTOPhIE U Me-
HSIIOT MEeCTaMU ah U al (TUCTUHT 12.1).
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Jinctmur 12.1. Yactb o6paboTunka npepbiBaHua 10h nporpamMmmbl resid12.com

Int 10h proc proc

pushf ;CoxpaHmM QiIarM B CTeKe, T. K. OHM IIOMEHSOTCH. ..

cmp ax,8899%h  ;IIlpoBepuM Ha MNOBTOPHYK 3aTPy3Ky B IaMaThb

Jne Next test ;Ecimu He npoBepka, TO CMOTPMM HajblIe. . .

;Mensem mMecTamm ah n al — IIPMIBHaK TOI'O, dWTO MBI B IIaMATHM; WTO-TO BpoOIe
OTBETHOT'O CHI'HaJa.

xchg ah,al
popf ; BEIDOBHAEM CTEeK
iret ;BooimeM M3 IIPEPHBaHMA (BEPHEMCS B Hally IPOIPaMMY)

;ax mpm BosBpare OynmeT pasBerH 9988h!!!

I1o3HaKOMUMCS ¢ HOBBIM OMNEPATOPOM xchg (Tadiu. 12.1 1 auctuHr 12.2).

Ta6nuya 12.1. Oneparop xchg

KomaHpa MepeBop, HasHaueHne Mpoueccop
xchg MCTOUHUK, Exchange — o6meHsATb O6meH peructpoe 8086
IIPUEMHUK

JinetnHr 12.2. icnonb3oBaHne onepatopa xchg

mov ax,10h
mov bx,15h
xchg ax,bx ;Teneppr ax=15h, bx=10h

Kak Bam yxe usBectHo, peructp cs (Code Segemt — cermMeHT Koia) Bcerga coaep-
JKUT HOMEp CerMeHTa, B KOTOPOM HaXOAMTCs Halia mporpamma, a ip (Instruction
Pointer — ykazarenb MHCTpYKLMi) — cMelleHue. Jomyctum, npoueaypa oOpaboTKu
MpepbIBaHUS 10h PACIIOIOXKEHa Io ampecy 0010:0400h, a Hallla Iporpamma 3arpy-
3WJIach B CETMEHT 1234h. Torma moy4yaem:

;jcs:iip = 1234:0100h

[1234:0100h] mov ax,889%h
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;llocrie BHIIOTHEHMSA HAHHOM MHCTPYyKUMM Cs:ip=1234:0103h

[1234:0103h] int 10h

;Tereps CS:ip = cerMeHTy / CMemeHMV ampeca (BekTopa) mnpepemanus 10h,
T. e. 0010:0400h

[1234:0105h] mov bx, 10

;PaBoTaeM masyblie [NOCIE TOTO, KaK I[IPEePHBaHME 3aBEepIiIio CBOL PadoTy..

Bbixoa u3 mpepblBaHMS OCYLIECTB/SETCS C IMOMOILBIO KOMAHIbl iret, B OTAMYUE
OT BbIXOAA U3 OJIMKHEH Ipoleaypbl — ret. DTO BUAHO U3 IMPUBEASHHOTO BhbIILIE
npuMepa 0opadboTyrKa npepbiBaHUs 10h.

OdyeHb MPOCTO BCE BHIVIAMT HA IpakTuke. IlompoOyiiTe 3amycTUTh HAlll Pe3u-
JgeHT (residl2.com) B ornaguuke. BHUMAaTe/NbHO clleguTe 32 COCTOSIHUEM Mapbl
PETUCTPOB cs:ip. BBl 3aMeTHTe, YTO OHU MOCTOSTHHO MeHstoTcs. O0paTuTe oco-
0oe BHMMaHUE Ha 3HAYEHUs, KOTOpble OHM MPUHUMAIOT TIPU BBI3OBE TpEphIBa-
HUM (WIS 3TOTO HYXXHO 3aiit BHYTpH mpepeiBanuii; B8 AFD — <F1>, B Code-
View — <F8>) (puc. 12.2).

; 7SI D0DD (CS D6BLy IP D102 Stack +0 0105
DI DOOB DS IFFS +2 1FF§
CX 0091 BP DOO@ ES 1FF5  HS 1FFS +4 3200
DX 0000 SP FFF8 §§ 1FF5  FS 1FFS +6 DDDD

i

DS : 0000

INT 10 DS : 0008
PIISHF DE:0m10
[CHP 1 DS 0018

JNZ DS : 0020
XCHG  AH_AL DS : 0028
POPF— DS : 0030
IRET DS : 0038
CMP aH,88 DS : 0040
JNZ 0131 DS : 0048

m1i 2 3 45 6 7 C D E
CD 20 FF 9F 00 94 FO FE 9C OC 4B
C6 06 56 01 C6 06 69 07 02 FF FF
FF FF FF FF FF FF FF FF G2 1F CO
7% 07 14 00 i8 00 F5 1F oo oD Do
05 00 00 00 00 00 @O0 0D 0o oD Do

Puc. 12.2. Pe3uageHT nocbinaet oTKINK

12.3. KomaHabl paboTbl cO cTpOoKamu

PaccmoTpuM HeKoTOpble HOBBIE WHCTPYKIWHM, BCTpeYarolInecsl B HAIlEM pE3H-
JeHTE: stos, lods, rep. DTO OYeHb MOIIHBIE M OBICTphle KOMaHIBI acceMoiepa.
OHU IpeaHa3HaYeHbl jj1s1 pabOThl ¢ MACCMBAMU JAHHBIX (CTPOKU, JaHHbIE JII00O-
[0 TUIIA, YUCIA U IIp.).
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HMHCTPYKIIAS 1ods 3aTpyKaeT B PETUCTP ax / al YHMCIO, KOTOPOE HAXOMAUTCS 1O
aipecy, yKazaHHOMY B PErucTpax ds:si, IPU OTOM si aBTOMATUYECKM YBETUUM-
BaeTCs HA eAMHUILY WIM HA ABOMKY.

ITouemy Mbl Hanucaiu ax / al? Jlejo B TOM, YTO 3Ta MHCTPYKLUS MMEET JBE
Pa3sHOBUJHOCTU: lodsb M lodsw. Lodsb (b — Dbyte, OaiiT) 3arpyxaer B al, a
lodsw (w — word, ¢10B0) — B ax (iuctuHr 12.3, puc. 12.3 u 12.4).

Jinctnur 12.3. icnonb3oBaHne onepaTopoB lodsb N lodsw

mov si,offset String ;si ykasmeaeTr Ha Hauaso String, T. €. mHa 'l'

lodsb

;renept B al cummos 'l' (31lh); si = si + 1, 7. e. si Tenepr yka3bBaeT Ha
'2'

lodsw

;Tenepk ax comepxmuT '32' (3332h); si = si + 2, si yxasmomaer Ha '45'

String db '12345"'

File Edit Search Run Data Options Calls Windows Help
[31 = _—

7,.—8-9@981—(;3—-1-2.._.
DA:0100 BEDGOL " MoU 51,0106 )

:0103 AC | LODSE )
AD - : -
C3 RET
3132 HOR WORD PTR [BP+SI1.SI
3334 XOR SI,.WORD PTR [SI]
35C88E XOR A% . 8EC8
DBBESS20 DWORD PTR [BP+2088]
B8D153 M ax, 5301
CD67
1F
I2ED

— =

0 -HHFT—RE A8 HMHHHCTpd #k
pAfoio6 31) 32 123451041

0 +@13—53 CD S=4i‘l’23 q
DA:m12m C1 84 K2 =gEoudTeo
0A:@12D B8 00 7 -A=gEpueHiT’
DA:@13A 8E C3 3 O0H3 £i].0..£3
DA:0147 CO F3 Lefallf ~|2 4
<{F8=Trace> {F1l0=Step> <F5=Go> <F3=8%51 Fmt> <{Sh+F3=M1 Fmt>

L

Puc. 12.3. PeaynbTat BbINONHEHN KOMaHOpl 1odsb
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= cv TEST.COM - Far M=) E3 I

i Edit Search Run Data Options Calls Windows Help
———————— sourcel CS:IF ——————— ——— —  — —[71rey -

BEDG D1 MOY 81,0106 nx = EEEH |

AG -

( LODSY )

Dono

WORD PTR [BP+SI1.8I
SI.WORD PTR [SI]
AX.BECE
DSBEBS 20 DWORD FTR [BF+20881
B80153 M 1

memoruyl _————————————————
JE1 E2 EO BE 6 @1 AC AD C3 rmunucTpd#EmH
1234510 ]

S=§(_ .|
1 84 D8 32 FF K2 =gEeubTe
B8 00 41 CD %7 3 -A=gEpucMir’
DaoA:-013A 8E C3 66 33 FF oH3 £i].@..£3
OAOA:=0147 C0 F3 66 AB FE LefalY |2
<{F8=Trace> <{FiW=Step> <{F5=Go> <F3=51 Fmt> <{S5h+F3=M1 Fmt>

L= = — =

Puc. 12.4. PeaynbTaTt BbINOMHEHNS KOMaHObl 1lodsw

TpuHINTT TAaKOB: €CIU TTOCISTHUH CHMBOJ B MHCTPYKIIUK lods — b, TO 3arpyxka-
eTcs ONMWH OalT B al, W si yBeawmumBaercs Ha 1. Ecim ke mocnemHUit CHMBOM w,
TO 3arpyXaroTcsd 1Ba 6afita (CIOBO) B ax, U si YBEJIMYMBAETCS Ha IBa. 31eCh MO-
2K€T BO3HUMKHYTh JBA BOIIPOCA:

1. Tloyemy He 3arpyxaeM HUYEro B ds?

2. Tlouemy mocjie KOMaHAbl lodsw B ax cofepXuTtcs ‘32", a He "23', yTo ObLIO ObI
BIIOJIHE JIOTUYHO?

( NpumeuyaHmne )

Korga uncno ykasbiBaetcd B KaBblukax ('32'), TO 9TO 3HAUUT, YTO OHO 3aHUMaeT
2 Gawita. MNepebi 6anT 3aHMMaeT Yicno 3, a BTopon — 2.

OTBeT Ha MepBblil BOIPOC AOJKEH OBITh IMOHSATEH: €CJIM String HAXOAUTCS B TOM
K€ CerMeHTe, B KOTOPOM Hallla IPOrpaMma, MU CEerMEHTHBIA PerucTp He MEHSICS
B TIpoliecce paboTHI TIPOTpaMMEI, TO B HETO HUYETO 3arpyxarh He Hamo. B Hem u
TaK HAXOOWTCS HYXKHBII cerMeHT. Benb mpm 3ammycke COM-TmporpaMMbl Bce cer-
MEHTHbIE PErUCTPhl PABHBI HAILEMY €IMHCTBEHHOMY CEIMEHTY.

OTBeT Ha BTOPOI BOTIPOC 3aCITYKUBAET MOAPOOHOTO pacCMOTPEHMUS.

Heno B ToM, 4To B KOMIIBIOTEpE JBYX- U Oojiee OaliTOBbIE UKMCNAa XpaHSITCS B 00-
patHoM Tiopsiake. TTyTaHWIIBI He BOZHUKAET, €clM K JBYXOaWTOBOMY YMCITY MBI 00-
pamiaeMcsl KaKk K AByXOailTOBOMY, a K YeTbIpexX0aiToBOMY (K ABOMHOMY CJIOBY) 00-
palaeMcs Kak K yerblpexoaiitoBomy. B nuctunre 12.4 npuBeaeHbl IpUMEpPHI.

Jinctur 12.4. 3arpyska uncen B nepeMeHHble

Handle dw 1234h
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;V3HavanbHO IpUCBamMBaeM IIepeMeHHOM 3Hadenme 1234h. B maMaTy 3TO 4MCIIO
3412h. IIpoBepbTEe B OTJIAOUMKE...

PacroJiOXMTCAd B TAaKOM IIOPAIKE:

mov ax,Handle
mov al,byte ptr Handle
mov al,byte ptr Handle+1l

;ax=1234h
;al=34h
;al=12h

Byte ptr, KaK Bbl yX€ 3HaeTe, 0003HAYAET, YTO Mbl XOTUM 3arpy3uth 1 OaiT ¢
TMepeMeHHOM JBYX0alTOBOrO THUMA: Handle dw 1234h — dw — Define Word —
OMpPEIENUTh CToBO (JiBa Oaiita) (puc. 12.5—12.7).

Flcv TEST.COM /AT - Far
Search Run
ALDADL

ADDADL
ADDBOL

Data
( Mou

Options Calls Windouws
AX.WORD PTR [m1mn]j

AL.BYTE PTR [010B1

Help

:

G3
3412
8ED8
BE8BB20D
BE0153
CDe?
iF
32ED
Bi04

— —|

cTpeEalEadE
4%

1
=gEpuiT
gEoucHAT O F2
A 13E £fil.0. .f3efa
DADA:014B FE COD 66 14 |2 4yoUfls
R

<FB=Trace> <Fib=S5tep> <{F5=Go> <F3=51 Fmt> <Sh+F3=M1 Fmt>

LS 4=

Puc. 12.5. 3arpyska 13 nepemMeHHOW C/noBa B PErMCTp ax

Flcw TEST.COM

Search Run

Data

Options

sourcel CS:1

galls Windous

ALDADL
ADDADL
ADDBO1

AL.BY¥TE PTR [01i0A1]

szEOS OESG@

=q¥

T

=gEloudTiy . A=

gEeucHaT O3

A 0 13E £il.0. . f3efa

DADA 0148 15 ]2 Ly oUfs
S

<FB=Trace> <F10=5tep> <F5=Go> <F3=51 Fmt> <{Sh+F3=M1 Fmt>

LS =i — =

Puc. 12.6. 3arpyska n3 nepemMeHHol barita B peructp al
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i Edit Search BRun Data Options GCalls Windows Help

sourcel CE:IP
ALEDADL MOu AX.WORD PTR [O1D0A]
ADDADL Ao gL BYTE PTE [040A1
ADDEDL [ MOU AL.BYTE PIR [O10B1 )
“RET )

C3
X0OR
MOU
MOU
MOU

— =

DA-ODED E1 E2.ED AL O UL AD OA 01 AD OB 01 C3  cTporEagEass
pA:O10A 34 12 )SE DB
DATWUIT? 32 ED Bl 04
DA:0124 FF CD 67 OA
DA:0131 67 0A E4 75
DA:013E FF 66 BY 0O
DA:014B  FE €O 66 5F
(F8=-Trace> <Fl=Step> <Fh=Go> <F3=81 Fmt> <Gh+FI=Ml Fmt>

L 4

Puc. 12.7. 3arpyska n3 nepemMeHHol barita B peructp al

Hcxons w3 BBIIIECKA3aHHOTO, pACCMOTPUM, TIOUEMY MBI TIPU COXPAaHEHWH BEKTO-
pa mpepbiBaHUS 10h 3aHOCHUM BHauajie CMelleHUe, a 3aTeM CErMeHT, XOTS JIOTU4-
Hee ObLTo ObI HA00OPOT (JIMCTUHT 12.5).

Jinctmir 12.5. CoxpaHeHmne agpeca BeKTopa npepbiBaHNA B NnepeMeHHOo

mov ax,3510h ;nomyumv ampec (BexkTop) npepwBaHus 10h.

int 21h ;TeIeph €S COONEPXMT CeIMEHT, a bxX — CMemleHue..

; COXpaHuM CIepBa CMeleHKUE
mov word ptr Int 10h vect,bx
;@ 3aTeM CEeI'MEHT, YYMUTHBAasA, 4YTO IaHHEE XPaHATCA B OCPATHOM NOPSIOKe

mov word ptr Int 10h vect+2,es

;IIepeMeHHas oI XpaHeHUs AOBYX CIOB (deTwpe Oanra)

Int 10h vect dd ?

word ptr YKa3blBaeT Ha TO, YTO HYXHO 33aHECTU CJIOBO B TEPeMEHHYIO
Int 10h vect. OOparuTe BHUMAHWE, UTO AAHHAS MEPEMEHHAS MMEET TUI dd —
define double word — ompeaenutb ABoliHOe ci10BO. HO MBI-TO 3aHOCUM OJHO
¢loBo (es WM bx)! s oToro M ykasbiBaeM accemOjiepy Ha TO, YTO 3aHOCUTCS
CJIOBO B IIEPEMEHHYIO, KOTOPas MOXET XpaHUTh IBOMHOE CJIOBO.
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Htak, koMaHIa lodsb 3arpyxaeT B al OJHOOANTOBOE YUCIO, HaXoslieecsl o
agpecy ds (cerMeHT) :si (cMelleHue). B mpuHuMOe, JaHHAs KOMaHIa aHAJIOCUM4-
Ha CJIeAyIOlICH IMape NMHCTPYKLIMA:

mov al,ds: [si]

inc si ; (mmm add si, 1)

TONBKO paboTaeT oHa Topas3mo ObIcTpee, Ma M 3aHMMAaeT MeHbIne OaiT. [lo aHamo-
IMM: KOMaHIa lodsw 3arpyaeT B ax ABYXOaMTOBOE YMCJIO, PACIOIOXEHHOE TaK-
K€ 10 ampecy ds:si. OHa DKBUBATEHTHA Mape MHCTPYKIIMIA:

mov ax,ds: [si]

add si, 2

Kak npaBuio, mogobHbsle KoMaHAbl (lodsb / lodsw) MPUMEHSIIOTCS TpU pabote
B IIUKJIE JUISI YTEeHUS 3HAYEHUU U3 CTpOKU (MU APYroro Maccusa jJaHHbIX). Mac-
cus OanHbix — 1IETI0YKa CHUMBOJIOB (0aiiT), pacmnojloXEeHHBIX MOCIeI0BATENbHO
apyr 3a apyroM. Hampumep, cieayiolias cTpoka SIBISETCS CBOETo poja MacCUBOM
JAHHBIX:

Data array db 'STO Maccue maHHBX'

PaCCMOTpI/IM C1Iec Tapy TMOTOOHBIX KOMaHI, KOTOPLIE WCIIOJL3YIOTCSA B HaIIEM
pe3MHeHTEIStosk)/ stosw.

stosb 3aHOCUT OJHOOANUTOBOE YMCIIO M3 al TO afipecy es:di, a stosw — JABYX-
6aiiToBOE YUCIIO 10 TOMY Xe agpecy (iuctudr 12.6, puc. 12.8).

JinctnHr 12.6. Ucnonb3oBaHue KoMaHAbl stosw

mov di,offset Data array
mov ax,2030h

stosw

Data array dw ?

;jTenepb B 2TOM HepeMeHHOM HaxomuTcsa umucio 2030h, 4UTO paBHOCKUIIBHO KOMAaHIE:
mov Data array,2030h
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cy TEST.COM /AT - Far
File Edit Search Run Data Optionsz Galls Windows

BFOSG1 MOU DI. 0108

BR3020 MOU A%, 2030

AB | 8TOSW ,

c3 - -

0000 ADD BYTE PTR [BX+5I1,AL
8CCH MOU A%, CS

8ED8 MOU DS AY

BES320 MOU SI.2088

B8O153 A% 5301

0]
0]
0]
0]
0]
0]
0]
0]
0]
0]
0]
U]

— =

FF
41 CD 67
66 33 FF
66 AB FE

{FE=Trace> <F1O=Step> <F5=Go> <F3=851 Fmt}> <Sh+F3=M1 Fmt>

L= b=

Puc. 12.8. Pe3ynbTaT BbINOSHEHUS KOMAaHAbl STOSW

Hanpumep, 3aHeceM B BepXHUI JIEBBIM Yrojl 3KpaHa Haily "poxXuIly”, UCTIONb3YsI
JAHHBIE KOMaHJbI. BOT KaKk 3TO BBITISAUT (IUCTUHT 12.7).

Jinctnur 12.7. BoiBop, "poXuubl' Ha 3KpaH ¢ NOMOLLbIO ofepaTopa stosw

mov ax, 0B800Oh

mov es,ax

mov di,0

mov ah,07h ;aTpulyT CUMBOJIA (OeJbll Ha YepHOM)

mov al,0lh ; (cam cmveon — "poxmia')

stosw ;3aHOCKM, UTO SKBMBAJIEHTHO: mov es: [di], ax

Kak MbI 3HaeM, BuieoOydep uMeer Cleayolyo CTPYKTYpY:
CUMBOJI : ATEUBYT CUMBOJI : ATEUBYT

OOparute BHUMAHWE HA IPUBEACHHBIA Bbillle IpUMep. Bbl BUauTE, YTO B ah MbI
3arpyaem aTpuoOyT, a B al — cuMBoj. [lomydaeTcsi, 4To criepBa 3aHOCHUTCSI aTpUOyT
(T. K. ah — crapiuasi (JieBasi) MOJOBUHKA), a 3aTeéM CHUMBOJI, UTO U JIOKA3bIBaeT pac-
TOJIOXKEHHWEe JaHHBIX B KOMITbIOTEpE B oOpaTHoM mopsiake. TTomydutcs, 4to mpu Te-
peHoce ax B CEIMEHT BuieoOydepa CMMBOJ U aTpuOyT MTOMEHSIIOTCS MecTaMu!

Paccmorpum npedukc rep, KOTOPbIA YacTO MCIIONB3YETCI BMECTE CO CTPOKOBBI-
MM KoMmMaHaaMu. [lomycTuM, HaM HaJo OYMCTUTh 3KpaH. DTO MOXHO clejaTh ¢
TMTOMOIIBIO KOMAHJIBI stosw, MPOCTO 3a0UB 3KpaH mpoderamu (JIUCTUHT 12.8).
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JInctnar 12.8. Ouncrka akpaHa ¢ NoMoLblo 1loop

mov ax, 0B800h

mov es,ax

mov di,0 ;Kak OCBUHO, C BEPXHEI'O JIeBOT'O yIUla
mov cx,2000 ;80x25=2000 CuMBOJIOB Ha DKpaHe

mov ax,0720h ;07 — arpubyT, 20h — mpoben

Next sym: 7 3aHOCHM ITOCVIMBOJILHO

stosw

loop Next sym

; TENephb SKPaH UMCTHIA

Beirngaur Bpoa€ U HOPMAJIbHO, XOTA OTOT IIPUMEP UMECT pAll HEAOCTATKOB!

1. Wcnonb3oBaHue loop BMECTO HpeduUKCa rep CYLIECTBEHHO 3aMmemisdeT padoTy
[IPOTPaMMBL.

2. KOI[ TIporpaMMbI 60)'[[)1]_[6, YEM IIPU MUCITOJB30BAHUUN TOIO XK€ rep.

3. HeoOxonumo 3aBOAWTH METKY (B HAIEM CIIy4ae — Next sym).

[lonpobyeM peann3oBaTh TAKOM Xe ITOPUTM, HO C UCIIOJb30BaHUEM Mpedukca
rep (IMcTUHT 12.9).

Jinctner 12.9. OuncTka aKpaHa ¢ NOMOLLBIO rep

mov
mov
mov
mov
mov

rep

ax, 0B800Oh

es,ax

di, 0

cx, 2000 ;Ccx — counter — cueTumk
ax,0720h  ; aTpubyTe/ CUMBOJI

stosw ; BEIBOIIVIM npo@en CTOJIBKO pas, CKOJIBKO YyKaz3aHO B CX.

Bce, skpan uyncTeiii. B manHOM ciyyae o4McTKa KpaHa MPOUCXOAUT MTHOBEHHO.
DToT Tporecc He 3aMeTeH maxe Ha Kommblotepax IBM PC/XT. Ilocnme BBIMTON-
HEHUS TOCIeTHE KOMaHAbl — rep stosw — cx OyaeT comepxkath 0.

Onepatop rep (OT aHrmn. "repeat" — NoBTOpP) HEOTAENUM OT cx, KaK U 1oop OT cx!
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TToaseneM uror:

0 onHa KOMaHIa stosw 3aIllMChIBAET TOJBKO ABA CUMBOJA, HAXOASALIMXCSI B ax
10 aapecy es:di,

0 koMaHJa rep stosw 3alMILET JBa CUMBOJA, HAXOMSIIUXCI B ax IIO aapecy
es:di CTOJIBKO pa3, CKOJbKO HAXOAUTCSI B PETUCTPE cx;

a CTPOKOBBIC KOMaHIbI HpeI[HO‘{TI/ITCHI)HCﬁ HCITOJIB30BATh B Mape C rep, II€ 3TO
BO3MOXKHO.

Bce HpOCTO.I]pM HUCCICI0BAHUN pa6orm CTPOKOBbBIX KOMdAH/ 2K€JI4TCJIbHO BOC-
I10J1b30BATbCY OTJIAAYUKOM U CIACAUTH 34 UBMEHEHUEM PErucTpoB cx, si, di.

12.4. Ucnonb3oBaHue xorun sub
Anga 6bicTporo o6HyNIeHNa perucTpos

PaccMmoTpuM OHY MaleHbKYI0 XMTPOCTb, KOTOPYIO YACTO IPUMEHSIOT MpOrpam-
MUCTBI Ha AcceMOjepe: UCIOAb30BAHUE KOMAH[ xor U sub A ObICTPOrO OOHY-
JieHus peructpoB (puc. 12.9):

XOr ax,ax ; PABHOCMJIBHO mov ax, 0

File Edit Search BRun Data Options Calls Windows Help
[3]———————————————————— souwcal CS-IP -

BR2010 [MOU AX.102

33Co |ROR AR AR

B84030 k =

2BCO SUB AR . AR

C3 RET

DOOE ADD BYTE FTR [BR+5I1.AL
D8BEB&2m FDIUR DWORD PTR [BP+20881
B8D153 MOU i

CD67? INT

1F POP

J2ED ROR

memoryl
0 DO D8

— =

+ =] EE=
gv2afis{DiwxiK
2 =gEpubreg .
A=gflsu<HaT ' O}
£3 fI.B, f3le
Fal¥_" 2wl
DA :0156 MuUla—"THu4+3E

L 4

{F8=Trace> <Fl0=Step> <F5=Go> <F3=51 Fmt> <S8h+F3=M1 Fmt>

Puc. 12.9. O6HyneHne perncrpa ¢ rnomMoLLblo KOMaHAbl XOTr

A MoxHO u TaKk (puc. 12.10):

sub ax,ax ;BEUTEM U3 ax ax
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DEEESE20 DWORD FTR [EP+2088 1

BEO153

CDG6?

iF

JZED
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<F8=Trace> <F1lU=Step> <F5=Go> <F3=81 Fmt> <{8h+F3=M1 Fmt>

Puc. 12.10. O6HyneHve perncrpa ¢ nomMoLLblo KOMaHabl sub

DT KOMaHibl (xor ax,ax / sub ax,ax) BBIIOJHSIOTCS ObICTpee KOMaHI TUIIA
mov ax, 0. IloaToMy He ynuBIAiiTeCh, €ClIU [Ae-TO B HALIMX IpUMEpax MIu B
JPYTUX MporpaMmMax BCTPETUTE HEUTO MOA00HOE.

xor — uckmovatouiee UIIM. Bto snoruveckas komaHaa. I[ogoOHble MHCTPYKIIMKU
Mbl paccMOTpUM mo3xke. Iloka BaM Hy:XHO YSCHUTb, YTO TAKMMU OIEpaTopaMu,
KaK xor U sub, MOXHO OBICTPO U IPOCTO AHHYJIUPOBATb PETUCTPHIL.

12.5. 3apaHue gna ocBoeHns nHcpopmauum
3 AaHHOM rnasbl

JockoHaabHO MccaeayiiTe mporpammbl residl2.asm u testl2.asm B OTJaguuKe

(styqiie B AFD): 9T0 m03BOJIUT BaM MOHATb MPUHIMUI PabOThI Pe3UAEHTHbBIX IIPO-
TpaMM 1 CTPOKOBBIX KOMaHI.



Masa 13

NMouck n cuntbiBaHne channos

13.1. Bupyc

Hacrosiass rnaBa HeGosbliasi, HO uHgopmaruBHass. M3 Hee Bbl y3Haere, Kak
MOMECTUTh BUPYC BPEMEHHO B TaMmsTh, Kak TMepedaTb €My YIpaBieHHue, Kak
HalTu ouepenHou "daia-KepTBy" U MHOTOE Ipyroe.

13.1.1. Teopwms

B Hacrosieli rmaBe paccMOTpUM clenyloliee:

O Kak Bupyc "mipukperiserca” K aitny, He Hapylias ero paboTocnocodHocT?
O Yrto noiKeH chenaTh BUPYC B TIEPBYXO odepeb?

O Kaxk nepenars yrpapieHUe BUPYCY U3 UyXKoil MporpamMmbi?

[lepBoe, uto xoTeaoch 6B OTMETUTh, — 3TO TO, YTO HAll BUPYC Oyler 3apaxarb
monvko COM-gaiibL.

Kak Bbl yxe 3Haere, ¢aitnbl Tuna COM 3arpyxaloTcsi B HepBblil CBOOOIHBII
CEerMEHT, U MX KOI paclojaraercs o cMelleHuio 100h. CiemoBaTeiabHO, HaM
Hy>XHO OyaeT COXpaHUTb B TeJie¢ HAalllero BUpyca IMepBble Tpu Oaiita "daiina-
KEPTBBI", 3amucartb BUPYC B "XBOCT' haitsia M, BMECTO COXpaHEHHBIX Tpex OaiT,
YCTAaHOBUTh KOMaHAYy jmp HA Hayajlo Kojaa Haiero Bupyca (T. €. Tiepenarb emMy
TepBOMY YTIpaBlieHue).

[locne Toro Kak BUpyC OTpaboTai, cieayeT BOCCTAHOBUTh COXpaHEHHbIE TpU Oaii-

Ta (3amucarb MX B MaMSITH MO ajapecy 100h) W Tepeaarb UM yrhpasieHue. Ha
MpakTruke Bce OyaeT nmoHsTHo. [Tonyvyaercs mpumMepHo Tak (iuctunHru 13.1, 13.2).

Nuctunr 13.1. NMporpamma fo 3apaxeHus (cnepute 3a agpecamm)

;KOL HIPOTIPaMMEL OO BapaxXeHMsa, PAaCIOJOXeHHEN IO azpecy 100h
[1234:0100h] mov ax, 34

[1234:0103h] mov dx,15 ;3IeCh MOXeT OBITb BCE, UTO YTOIHO..
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[1234:0106h] add ax,bx
[1234:0108h] . T.1..

[1234:0500h] int 20h ;TIOCJIEIHUM OalT NpPOoTpaMMVBL
[1234:0502h] -—-

;oajiee MIET yXe IIaMATh, He BaHATas [IoO KOI M IaHHele "daliia—xepTBH"..

Jinctnur 13.2. NMporpamma nocne 3apaXxeHns

;"npeiraeM" Ha HauaJlo HameTo BUPyCa (3aMeHMIM OalTel 3IeCh)
[1234:0100h] jmp 0502h
[1234:0103h] mov dx,15 ;a 3TO Gantel "damnia-xepTBH"

[1234:0100h] add ax,bx
[1234:0500n] int 20h

[1234:0502h] —-—- ;a 3IeChb yXe HauMHaeTCd KO HalleT'o BUpycCa.

;3I0ech TeJo BUpyca. [ejaeM, UTO XOTWUM..

;=== Ilocyle TOT'O, Kak BUPYC oTpadorajy ===
;BoccraHoBYIM IIepBre nBa Oalra "dalia—xepTBH"

[1234:0700h] mov word ptr cs:[0100h], First bytes 1

;BoccranoryM Tpetmit OanT "daria-xepTBH'"...

[1234:0705h] mov byte ptr cs:[0102h], First bytes 2

;Tenepp no ampecy 100h nepsrele nBa OamrTa He Jjmp 502h, a mov ax,34 (T. e.
OPMIMHAJIBHEN KOJ NpOTpPaMMEI) . BCIOMMHaEM M3 HNPOWIEIX IJIaB O TOM, YTO B
acceMmosiepe MOXHO MEHATb KOJI HporpamMel "Ha JjieTy'".. Bce BTO MEHAEeTCH TONBKO
B NaMsiTM, a He Ha gucke!

;..IepenneM no agpecy 100h, T. e. HepemamyM ynpabBJIeHME NPOTPaMMe
[1234:0709h] jmp 0100h

CpaBHHUTE IBa yyacTKa KoJa: He3apakeHHOM TIporpaMMBl M 3apaxkeHHo#. Teope-
TUYECKW BOTIPOCOB BO3HWKHYTH HE MOJIKHO.
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13.1.2. MNpakKTuka

Ternepb mpuUcTynuUM K TIpakTuyeckoi uvacTu. OTKpbiBanTe ain virusl3.asm.
IlepBasi cTpoka — .286 — yKa3blBaeT accembjepy, uyTo OyaeM WCMoJb30BaTh
MHCTPYKUMU (KOMAH/bl, OIEPaTopbl) He TOJAbKO Ipoueccopa 8086, Ho u 80286.
To ectb Ha KommbioTepe 8086 Hain Bupyc yxe paborars He Gyaer! C nepBoro xe
OaliTa nmepeiiieM Ha MeTKY Init (MHUUIMATU3ALMU HAILIETO BUPYCa).

Cpasy Bo3HMKAeT mpobiiema: npu noucke daitna ¢pyHkuueir DOS mbl 3aTupaem
DTA "mporpammber-kepTBbI'. I TyT XXe Bo3HHMKaeT Bompoc: 4ro Takoe DTA u mig
Yero OHO HYXKHO?

TMonnyto nHdopmManmnio o6 3ToM MoxHO HaliTu B nporpaMmme HELPASSM, koto-
pPYI0O peKoMeHJyeTcsl cKayaThb C Hallero caita. B 3Toii miaBe Mbl paccMOTpPUM
TOJIBKO TO, UTO HAC MHTEpeCyeT [l HAMCAHMS BUpYca.

Kak Bol momHuTe, Bce COM-mporpaMMbl HauyMHAKOTCS € aapeca 100h (org
100h). Yro xe HaxomauTcsa B mamstu or O go 100h? Tam pacnonoxen PSP
(Program Segment Prefix — npegukc nporpaMMHOro cerMeHTa), KOTOPblid co3aa-
€TCsl aBTOMAaTMYECKM OIEPALUOHHON CUCTEMOU I[Ocje 3arpy3kKu [porpaMmmbl B
MaMsiThb, HO JIO TepeJayu el yrpaBieHUs.

ITo agpecy s8on HaxomauTcst o ymonuanuiwo DTA (Disk Transfer Area — obiacTb
obMmeHa aucKoBbIMU AaHHbIMU). B DTA 3anuceiBaercss uHdbopMmalusi B mpoliiecce
BBITIOJTHEHUS (byHKIMU TIoncka daitioB (4Eh W 4Fh TIpepbiBaHus 21h). Bee Bpone
Obl U HUYEro, HO MpoOJeMa B TOM, UTO IO ITOMY aapecy (80h) pacmojaraercs
M3HAaYaIbHO KOMaHAHas cTpoka. Hampumep:

FORMAT.COM C:/S/U

Ilo agpecy cs:0080n Oyaer HAXOAUTbCS L C:/S/U, L€ L — JJIMHA KOMAHAHOHU
CTPOKM, @ — cuUMBOJ nIpobena. g Toro yrodbl YLOCTOBEPUTHCS, 3AIYCTUTE
omtamunk CodeView ciemyommnM oOpa3oMm:

CV.EXE FORMAT C:/S/U

3aTeM IOCMOTPUTE, YTO OyaeT HAXOAUThCS MO aapecy cs:0080n (puc. 13.1).

Mg yero mbl paccmarpuBaem PSP? leno B ToM, uTo Korga Mbl IOIpoOOyeM MC-
KaTb MepBbIA aili, To 3aTpeM KOMAHIHYIO CTPokKy (L C:/s/U). Ilonyuaercs, yro
"mporpaMmmMa-xeprtBa”’, K KOTOpOW Mbl "TOALIENUIUCE", HE CMOXET MPOYUTATh Te

rmapaMeTpbl, KOTOpBIe € Tiepemaj] Iojb30BaTelb. B JaHHOM ciyyae — 3TO
L _/s/u. CymiecTByeT Ba criocoba o6oiTH 3TO.

1. Coxpanutb PSP mporpamMmbl mepen mouckoM aitga. A 3aTem, Korna Halll
BUpYC oTpaboTayi, BOCCTAHOBUTD €TO0.

2. ¥Ycranosurb DTA Ha npyrywo oOnactb namsiTu, a 3aT€M BOCCTAHOBUTH €TO.
BTO 103BOJISET cAelaTh (PyHKUUS 1Ah IpephiBaHus 21h (Tada. 13.1).
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cv format.com c:fsfu - Far

File Edit Search BRun Data Optionsz Calls Windows Help
[3]———————— =ourcel CS:IP

07DE:0000 OE PUSH

07DE:O001 1F POP

07DE:0002 BADEDQD

07DE:0005 B407

O07DE:0007 CD21

07DE: 0009 BESO14C

O9DE:O0OOC CD21

O09DE:ODNE 54

07DE:-ODOF 686973 369
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{F8=Trace> <Fi0=Step> <F5=Go> <F3=51 Fmt}> <Sh+F3=Mi Fmt> DEC

Puc. 13.1. KomaHgHas ctpoka B PSP

Ta6bnunya 13.1. QyHKUMA 1Ah npepbiBaHna 21h; nameHntb agpec DTA

Bxop, Bbixop,

ah = 1Ah Huuero

ds:dx = agpec DTA gnsa yctaHoBKu/

Mpbl BBIOEpEM BTOPOI croco0, T. K. OH Topaslio Mpollle U He TpeOyeT MOTOJHU-
TeJbHbIX 3aTpar Ha IepeHoc obmactu DTA B mpyroe MecTro mamsiTu U AajibHEi-
1IETO €r0 BOCCTAHOBJICHUS.

OnHako BO3HMKAeT OnHA MpobjeMa: KOoa Hallleil Mmporpammel "TepseTrcd B aape-
cax". To ecTb MBI 3aHeceM Halll cacceMOJMPOBAHHBIN KO B KOHEI[ MPOrpaMMbl,
IIpY TOM CMeIlleHHus1 Bce moMeHstoTcs. Hampumep:

mov dx,offset String

AcceM0jiep 3aHeceT B dx CMEIlEeHME CTPOKU String B MaMaTh. PaKTUYECKU —
rocjie acceMOIMpOBaHUs — 3TO OyAeT BBIIJISAETh TAK:

mov dx,125h

Kakoe mMeHHO 4YmCIio 3arpykaeM B PETHCTp dx — He BaxkHo. [J1aBHOe, 4TO B
5TOM perucTpe OyaeT HaXOAWThCS cMellleHune (ampec) CTPOKM B TIAMSITH, OTCUM-
thiBaeMoe oT (. Ho MbI-TO 3amuiiieM KON Hallero BUpyca B KOHEll IMPOrpaMMbl,
BKJTIOYast BCE CTPOKM W TIpodne obmacti maHHBX! [TomyyaeTcs, 9To cTpoKa B Ta-
MATU OymeT HaXoAUThCd IO ONHOMY aapecy, a B PErucTpbl OymeT 3arpyxarbcs
COBCEM JIPYTOif ampec!
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Huke mpuBeeH MOJTHBIN TPUMEDP ¢ YKa3zaHUEeM aapecoB CETMEHTOB U CMEIIeHUH,
B KOTOPBIA MOXET 3arpy3uThesl Hallla mporpamMma (IucTuHr 13.3).

: INneTunr 13.3. PacnosioXXeHne CTPOKN B NaMATH

[1234:0100h] mov dx,400h

;B HeacceMOMMPOBAHHOM BapMaHTe 3TO BHIUIAIMT, kak mov dx,offset String.
To ectb accemdOiep zameunT offset String Ha azmpec (cMemeHue) 3TON CTPOKM B
naMaTy, HadMHAs C HyJIsS.

[1234:0400h] 'Crpoxa’

;a BOT M CTPOKa, KOTOpas pacnojioxuTcda no azgpecy 400h. OHa mMoOxeT
HAXOOMUTELCS ¥ IO JIOOOMy OPYyI'OMy anpecy, HO CyTM STO He MEHSeT.

Tenepb npeactaBum, uro "daitn-xepra” 3anumaer 100h 6aiiT, a MblI 3alIUChIBAEM
HaIm Kom B KoHell ¢afima. IMoxygaetcs, 9To cTpoka OyIeT HAaXOMUTHCA 1O TaKOMY
anpecy: 1234:0400h + 100h = 1234:0500h. Xopollo ObUTO ObI, eciin Obl Bce
daidabl uMead oduMHaKoBylo JiuHY. Ho onuH ¢aiin moxer 3aHumarb 100 Gair, a
npyroit 23 000 Ga#it! B urore, obpamasch K cBoell CTpoKe B 3apakeHHOH IIpo-
rpamMMe, Mbl mojiy4daem ciaeayioiiee (IUcTuHr 13.4).

JInctunr 13.4. NMepeHoc CTpokK Ha 100h Aarblue B NPoLecce 3apaXeHns

;1234:0200h nmotomy, uro 100h GanT 3aHumaeT "dann—xepTrBa", a M y HETrO B
"xBocTe" ..

[1234:0200h] mov dx,0400h

;Kom "danna—xepTrru"

[1234:0400n] —— ;30ech BCe ele pacloloxeH koo "darma-—
KEPTBH"...

[1234:0500h] 'Crpoxa' ;BoT, Tme OyHOeT HaAXOOUTBLCS CTpPoka!

MoxHO, KOHEYHO, Tiepell 3apakeHneM TMOJyuYUTh JUTMHY "daitna-xepTBol" U 3a-
TeM 3aMEHUTb KOA mov dx,400h HA mov dx,500h HAIOpsIMylO, B Ipolecce 3a-
paxeHus mporpamMMbl. Ho 4To memaTh, ecim TaKWX cchblIoK MHoTo? Ilpemcras-
JigeTe, OO KAaKMX pasMepoB paspacTeTcd Haul Bupyc? Mbl IMOCTYNMM MHaye:
IPOCTO BO3bMEM M IlepeHeceM BuUpyc (M TolibKO Bupyc!) ¢ "xBocta" "daiina-
KepPTBHI" B CBOOOJHBIN CETMEHT CO CMeIleHWs 100h. B nmcrmnrax 13.5 n 13.6
[OKA3aHO, YTO IMOJAyuyuTcsl (oOpaTuTe BHUMAHME HA CETMEHTbl M CMELIeHUs B
KBaZpaTHBIX CKOOKAX).



naBa 13. lNovick u cuuteiBaHue ¢haiisios 143

Nunectvnr 13.5. [lo nepemMeLleHns

;Kom "danma-xepTBol"...
[1234:0200h] mov dx,400h ;MEI B "xBOCTe" NpoTrpaMMEl

[1234:0500h] 'Crpoxa'

Jinctnur 13.6. Mocne nepemelyeHna

;IepefpocuimM KOI Bupyca B cerMeHT 5678h, nmo cmemenmo 0100h
[56678:0100h] mov dx, 400h

[5678:0400h] 'Crpoxa' ;CTpOKa BCTajla Ha CBOe MeCTo (cMemeHme) !

Eme Bompoc: Te TapaHTHUST TOTO, UYTO B CeTMEHTE, Kyda OymeM TepeMelaTh Koi
BHpYyca, He OyIeT HaXOOUThCS KO VIJIM JaHHBIe IPYTOif TTporpaMMEbl?

IMpennaraem BpemeHHO (T. €. Ha TOT MOMEHT, TIOKa paboTaeT BUpPYC) MepeciaThb
KO/l Hallel IporpaMMbI-BUpyca B ajapec 7-f cTpaHMIbI AMCIIesT (OTCYET C HY-
Ja!). BumeokapTa MMeeT JOCTATOYHO MaMITH AId pasMelleHUs BOCbMU BUIEO-
CTpaHUl, B TeKCTOBOM pexuMe 80x25 cumBonoB (pexxuM 03). DTU CcTpaHMULBI,
KpoMe HyJIeBOM, MOUYTH HWKOTJAA HE UCTIONB3YIOTCS TMporpaMmamu. bojee Toro,
W3BECTHHI TOYHBIE CETMEHTHI 3THUX CTPaHWUIl (CMEIeHWs] B HUX BCerya HyJieBble
JUISI TIEpBOTO cuMBOJa). TlepedyeHb 3TUX ceTMEHTOB MpUBeeH B Taba. 13.2.

Tabnunya 13.2. Agpeca BugeoctpaHuL

CermeHT Ne BupgeocTpaHmnLpbl
0B800Oh 00
0B900h 01
OBAOOQ 02
0BBOOh 03
0BCOOh 04
0BDOOh 05
OBEOOQ 06

OBF0Oh 07
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Teneps gaBaiiTe MOCYNTAEM pasMep OMHONW BHACOCTPAHWIIBI. XBAaTUT JIU HAM MecC-
Ta Ul TOro, 4ToObl pa3MecTUTh Ha Hel Kof BUpyca?

Ham Bupyc Oyger 3aHumarb He Goaee 300—400 oaiit. BosbMem pexum 03: B oj-
Hoil cTpoke 80 CMMBOJIOB, CTPOK Ha 3kpaHe 25. OAuH CUMMBOJ 3aHUMAaeT 2 Gaiita
(arpubyt/cMelienue). IlomyyaeM: 80 x 25 x 2 = 4000 OaiT (TO4YHEE
4096 GaiiT — MIeT BeIpaBHUBAHUE HA TPaHMIY). XBaTuT Ju Ham 3toro? KoHeu-
Ho, xBatuT! Jlaxke, ecim OBl He XBaTajo, MBI MOIIM OBl MCIIOIH30BaTh IBE, TPH,
YeTbIPe CTPAHMIIbI.

Cpa3zy ke 32 MEeTKOW Init TepechllaéM KO BUpyca B 00JacTb cellbMOW BHUEO-
crpanuiubl. Kon Hallero Bupyca Ha sKpaHe He OyneT oToOpaxkarbcsd, T. K. OOBIYHO
TeKyllel OblBaeT HyJieBas cTpaHuua. XOTS, MOXETe IPOBEPUThb, KaKas CTpaHula
TeKyllas nepea nepeMeleHueM.

g nepeMelneHus Koaa BHMpPYca OY€Hb yIOOHO BOCIOJIb30BAThCS €1l€ OAHOM
CTPOKOBOM KOMaHIOW: movs.

13.1.3. KomaHpa nepechbiniKu gaHHbIX mMovs

OnepaTtop movs IpeaHa3Ha4YeH I paboThl ¢ MaccuBaMu AaHHEBIX. [lo aHanorum
C yXe pacCMOTPEHHBIMA HAMM TOJOOHBIMHU OTEepaTopaMu, BaM HE COCTABUT TPY-
Ja pazolbparbcd ¢ HOBbIM omeparopoM. IlpuHIMNO €ro paboThl IOJHOCTbIO COOT-
BETCTBYeT KOMAaHAE stos, KOTOPYIO Mbl pacCMaTpUBAIU B IpPeAblAyLIMX IJaBax.
Ero omucanue nmpuBeneHo B Tadm. 13.3.

Ta6nuya 13.3. Oneparop movs

KomaHpa MepeBop, HasHauveHue Mpoueccop
movs Move string— ckonupoeatb KonupoBaHue cTpoku 8086
CTPOKY (maccuBa)

ITpu 5ToM ds:si yKas3blBaeT Ha TO, OTKyla OpaTh NaHHBIE, es:di Kyla UX KOTU-
poBaTh, a cx — KOJMYECTBO TepechbUlaeMbIX Oaift/cimoB (ymuctunrm 13.7, 13.8 u
puc. 13.2, 13.3).

Jinetuur 13.7. Mpumep ncnonb3oBaHua onepaTopa movs

mov c¢x,10 ; KOJIMYECTBO [EPECEUIaEMEIX OauT
mov si,offset Strl ;OTKyna Oynem OpaTb

mov di,offset Str2 ;KyOa KOIMPOBAaTH
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rep movsb ;llepecrylaeM ImOOaMTHO, T. K. mMOvsb.

;Tenepr Strl = Str2

Strl db '0123456789"'
Str2 db '9876543210"

Edit Search Run Data Options GCalls Windows Help
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DA - @14D C3 32 CO 8B EC 56 57 f “|2Lw°Unsuy

<F8=Trace> <F1lU=Step> <F5=Go> <F3=81 Fmt> <{8h+F3=M1 Fmt>

— =

NZ NA

ds:010c
3130

Lo

Puc. 13.2. CocTosHne perncTpoB 1 nepeMeHHbIX
nepepn, KONMpoOBaHNEM

Jinctuur 13.8. [ipyroi npuMmep ncnosb3oBaHNsA onepaTopa movs

mov cx,5 ; KOJIMUECTBO I[epPeChUIaeMeIX CJIOB (IOBa OanTa)

mov si,offset Strl ;OTKyna OyneMm OpaTb

mov di,offset Str2 ;KyIIa KONMPOBaTb

rep movsw ;llepecrulaeM MOCJIOBHO (MO IBa GauTa), T. K. MOVSW.

;Tenepr Strl = Str2
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Strl db '0123456789"'
Str2 db '9876543210"

v TEST.COM - Far

i Edit Search Hun Data Options Calls Windows
———— =zourcel CE:IFP
B70500 MOuU Ci . DOnS
BERCO1 HOU SI.01mc
BF1601 Hou DI.Dide
EgﬂS i REP MOUS
“RET .
3m3i HOR BYTE PTR [EBX+DI1_DH
3233 HOR DH.EYTE PIR LEBF+DI1]
HOR AL.35
AAR
CHF BYTE PTR [BX+DI1.BH
CHFP WORD PTR [BX+511.DI

memoryl h IIIxIDHIIIFI = Oxi DG l
z o0 BE 0 (0 f D E;Im
DA f010C 33 34 3% 36 3'? 3% 0 5K £ 012345678911
2,__&!119 :E 3 4] :E :E :E i & c1 32 FF CD 6787

(1A =T il g |
DA:0133 E4 7?5 1B B89 1E E2 27 G 33 FF 66 ‘0|-[-‘3 f
DA:0140 B? D0 40 00 0O 66 33 CO AR FE CO I| -.{-'3 Lefalll
DA:014D 66 5F 5E G3 32 CO EB F8 EGC 56 57 ~ 12 Lol UY

<F8=Trace> <F10=5tep> <{F5=Go> <{F3=351 Fmt> {Sh+F3i=Ml1 Fmt>

Puc. 13.3. Pe3ynbrar BbIMONHEHNS KOMaHAbl MOV S

13.1.4. Nepepaua ynpasneHusa nporpamme,
pacnonoXeHHoW B ApyromM cerMmeHTe

Hrak, Temephb Kom HaIIeTo BUpyca pacTioiokeH B IBYX MECTax B MTaAMSTH:
O cpasy 3a "nporpaMMoii-KepTBoii”;
O B obaactu 7-i crpaHulibl (OBFOO0:0100h).

Hawm octanoch "mpeITHYTH" Ha aipec 0BFO0:ip. Kak M3BeCcTHO, cs:ip Bcerna mo-
Ka3bIBAIOT TEKYIIYI0 olepauuio (aapec Tekylueil omepauuu). O6parure BHUMA-
HUe, KaK Mbl "IpbiraemM":

Jmp dword ptr cs:[Off move]

[locmoTpute, YTO COAEPXKUT MEPEMEHHAs! Off move, a TAKXKE MOCMOTPUTE B OT-
JlaauuKe, 4yTo OyIeT IPOUCXOAUTh C PETUCTPAMMU cs: ip.

OctaeTcs TOJNbKO A00aBUTh, YTO, HAYMHAS C METKU Lab jmp, HAIIA Iporpamma
paboraet yxxe B objactu 7-i BuneoctpaHuubl. Ha puc. 13.4 mokaszaHo oKHO OT-
naguunka AFD ¢ mporpammoii virusl3.com Tmociie BBITIONHEHUS! TPUBENEHHOMN
BEITIIE KOMAHIIEI.
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e afd VIRUS13.COM - Far

SI mig4 S BFDD IF mi56 Stack +0 DDOD Flags 3200
DI 0184 DS 1DCH, +2 20CD

BP 0000 IFI0 HE 1DCOD +4 2FFF OF DF IF SF ZF AF PF CF
SP FFFE 8% 1DCO F§ 1DCO +6 FA00 0o 1 00 0 0 0

H | D 1 2 3 4 5 6 7

(DE:0100 EB 40 56 01 OO0 BF 78 D1

JMP Far CS:[Dim21 DE:01im8 0O om BY w02 3D CD 21 A2
NOP DE:0110
DE:D118
Cg DE:0120
Dg DE:0128
8C160801 [D1081.5% DE:0130
B4in AH.1A DE:0138
3302 D D DS - 0140
CD21 21 DS D148

EB 40 56 01 OO0 BF 78 O1) m2 3D CD 21 A3

3 FF 74 08 8B 1E
15 01 B4 3E CD 21 C3 B4 BA 31 01 CD 21
C3 2R 2E 63 6F 6D OO 33 B4 4F CD 21 C3
F8 C3 BE D6 04 @1 BF DO 00 BE DO 01 F3

FiProcSteplEiR

Puc. 13.4. Virus13.com B AByX MeCTax namsaTtun

13.1.5. lNowuck caiinos

Ycranosum DTA B obaacth 7-ii Bugeoctpanuubl co cMeiueHust 0. Cropa Oyaer
3amuchiBaThbesl WHpopMaliusg o HalneHHBIX daitmax st 3apakeHusi. Ternepb
MOXHO TonpoGoBaTh HAWTU TIEPBBINM (aitjl ¢ pacIIUpeHuEM com B TEKYIIeM Ka-
tajore. JIis 3Toro ncnoib3yeTcst (PyHKIUST 4Eh MpepbiBaHUs 21h (Tadn. 13.4).

Ta6nuya 13.4. OyHKUMA 4Eh NpepbiBaHus 21h. TOUCK NepBoro ¢gavina / katasiora

Bxop, Bbixop,

ah = 4Eh cf = 1:HeT Takoro cpaiina (unu owmbka)

cx = aTpubyTol Ana noucka dpaitna: y cf = 0: DTA sanonHsetca uHdgopmMaumeit
Hac — 0 (06bluHble, He read-only u hidden!) o HaligeHHoMm dhaiine

ds :dx = Macka gna noucka.
Hanpumep:

* . *

*.exe

comm???.c??

c:\*.asm

cf — 210 duiar nepeHoca. Eciau Mbl nuiuem cf = 1, TO 3TO 3HAYUT, 4ro cuiar
nepeHoca ycraHosjieH (paBeH 1), a eciu cf = 0, To cOpoweH (paseH 0). MDaar
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nepeHoca wucnonb3yercs DOS, kak mpaBujio, ST UHAUKAIMM OIIMOKU Toche
BblONIHEHUs dyHKIMU. B paHHOM ciydae, eciu ¢GyHKIMS 4Eh ycTaHoBMJIA (ar
IepeHoca, TO TO 3HAYUT, YTO (DAMIOB, YIOBAETBOPSIOIIMX YCIOBUIO (MACKe IO-
ucka), He Obulo HaiigeHo. Eciu ¢aar mepeHoca cOpouieH (paBeH HyJIO), TO B
DTA 3zanocurcsa undopmauus o ¢aitie. Ee Mbl paccMOTpUM B MOCJIEAYIOLIUX
rmaBax. Ecnm ke cf = 0 (cOpoleH daar rnepeHoca), TO ¢ HaleHHBIM haiiioM
MOXHO BEHITIOJTHUTH KaKWe-TH00 JTeHCTBHS.

Huis Toro utoObl HAlTU mocaeayoolue Gaiibl, YIOBIETBOPSIOIINE HALIEMY YCJIO-
BUIO (Macke IMOUCKA), HEOOXOAMMO BOCIOJIb30BaTbhcs (YHKIUEH 4Fh MpepbiBa-
HUS 21h (Taba. 13.5).

Ta6bnunya 13.5. QyHKUMA 4Fh npepbiBaHnA 21h:
ronck cnepyroLmx ¢arinos / katasioros

Bxop, Bbixop,

ah = 4Fh cf = 1: HeT 6onble cpaiinos, ygoeneTso-
. psowmx ycrosuio (Macke nomcka)

cx = atpubyTel Ans noucka daiina: y

Hac — O (06bluHble, He read-only u hidden!) cf = 0: DTA sanonHsetca uHdgopmauueli

0 HaliieHHOM chaiine
ds:dx = Macka Ana noucka (kak y dpyHk-

uMm 4Eh)

Kak Buaute, byHKIUS 4Fh TIpEPBIBAHUS 21h aHaJOTMYHA (GYHKIIUU 4Eh.

O0paiaem Balle BHMUMaHUE, YTO BUPYC y HAac IoKa HepabdoTtocmocoOHkbiil. To
€CTh OH HUYero He 3apaxaeT BooOlule! Moxere coKoiHO ero acceMOIupoBaTh U
samyckarb. OTHAKO Ha 5KpaHe HUYero He OymeT oToOpaxkeHO B Tpoliecce paboThI
nporpaMmbl. JIydiie ee cpasy cMOTPEThb MO OTIATYUKOM.

Haneie Bce mipocto! B caline-npuiiokeHUM BIIOJHE JAOCTATOYHO OTMMCAHMU NIt
TOTO, YTOOBI TIOHATH TIPUHITUTT PabOTHl MTPOTPAMMEL.



Mhasa 14

BbiBOA, OKHa B LLleHTpe 3KpaHa

Hacrosiiasi rnaBa J0BOJIbHO-TAKU CJAOXHAs1 M, BO3MOXHO, [OKaXXETCs BaM He
coBceM MHTepecHoi. Ho To, uTo MBI GymeM B Hell paccMaTpwBaTh, OYeHDb BAXKHO.
Bam mpmmercss BCMTOMHWTH OCHOBBI MaTeMaTWKW W HEMHOTO TTomaymarb. [a-ma,
yBaxkaeMble uyurareand! YToObl mucaTh mporpaMmbl Ha accemoOiepe, Hy>KHO MUMEThb
XOT$ Obl DJEMEHTApHbIC 3HAHMSA IO MATEMAaTHUKe U CIIOCOOHOCTh MBICJIUTH Mare-
Matnyecku. OgHaKo, He BoJHyiTech. Bojblinyio YacTh paboThl Mbl AJIS Bac cie-
Jlajiv, a UMEHHO: TIPOJAyMaji ajJlTOPUTM BBIBOJA JIIOOOTO OKHA B TEHTP 3KpaHa.
Bam ocTanoch TOIBKO 8HUMAMEAbHO C HUM O3HAKOMUTHCSI U pazodpamucs.

Ouenv  GHUMAMEAbHO U3YuUMe OaHHYI0 21a8y U hpuiaeaemviii K Heli ¢hatin
sshell 14.rar!

Teneps maBaliTe MOTOBOPUMCSI O HEKOTOPBIX OTIpefecHusIX. Tak Kak mporpamMma
y Hac OymeT Oonblnasi, To IS OO0AerdeHusl ¢e MOHWMAHUS M TIOMCKa HeoOXomu-
MOIl mpouedypbl OydeM yKa3blBaThb B CKOOKAX HazBaHME caMOM IIPOLEIypbl M
¢daiina, rae Hy:KHO UCKaTh TO, O 4eM Mbl Bac nomnpocuM. Hampumep: "3aTeM Mbl
yaanseM aii (Delete file, files.asm)".

3neck: Delete file — mpouedypa, KoTopas yaanser daiin, a files.asm — daiin,
L€ HYXHO €€ UCKaTh.

14.1. Mogenu namartun

Mouemy Mbl NnLwem Tonbko doaiinbl Tuina COM?

IToromy, uro Moaens namstTu Windows (FLAT) oueHb moxoxka Ha Monesb Mamsi-
™1 COM-daiinoB, Kotopble MbI ceituac paccMarpubaem (TINY).

Y10 TaKoe MoAeJib NnaMATn, N KakKne Mmogenn 6biBaloT?

Monenb maMATH ONpeaessieT CTPYKTYPY M cTIoco0 pacTioloXeHNUsT Koja W JaHHBIX
nporpamMmbl. Moaenu naMsaTud MOTyT ObITh CIeIYIOIIUMMU:

O TINY — "kpouweuHas" Moiesb, e KOJ IIPOrpaMMbl, €€ AaHHble U CTEK
pacrojaraloTcss B OJHOM CEIMEHTE, [pM ITOM MCIONb3yercs 16-0urHas
agpecauusa (T. €. pasMep IporpamMMbl He MOXeT Ipesbiiarh 64 Ko6aiita).
OTa Mojenb MaMsITH Hcnoab3yercsl B ¢aitnax tTnnma COM, KommakTHa, U
oYeHb ymoOHa Mg HamucaHWsT HeOOJNbIINX TIporpaMM Ha acceMmOiepe
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(Hampumep, pe3uneHToB). Bce mnpeabinyiiyve Halid OpUMepbl HMMEIOT
MMEHHO TaKylo MOIeb TaMsTH;

O SMALL — "ManeHbKas’" Moaejb, TA¢ KOA pa3MelaeTcs B OMHOM CeTMeHTe, a
JAHHBIC U CTEK B APYTOM;

O COMPACT — "kommakrHag" Mofejb, THe Kol MporpaMMbl pa3MelaeTcsl B Of-
HOM CerMeHTe, a JJAaHHbIe MOTYT 3aHMMAaTh OOWH CETMEeHT M Oojee. B atoMm ciry-
yae oOpalleH’e K JAHHBIM IIPOUCXOIUT C YKA3aHUEM CEIMEHTa U CMELIEHNSI,;

O MEDIUM — "cpemgHsasa" Momeib, TOe KO pa3MellaeTcs B HECKOJIBKHUX CeT-
MEHTaX, a JaHHble — B omgHoM. ClemoBaTelbHO, K JAHHBIM MOXHO 00pa-
LIATHCS, UCIIONB3YS TONBKO CMeElleHHue, a K Koy (BbI30B MOAINpOrpaMm, 0e3-
YCJIOBHBIE II€PEXO/bl U T. I1.) — HE TOJBKO CMEllleHUEe, HO U CEeIMEHT;

O LARGE u HUGE — "6oabuiag” u "orpomHasa” MoAenu, Tie U KO, U JAHHbIE
MOTYT 3aHMUMAaTh HECKOJIBKO CETMEHTOB;

O FLAT — "mnockag" Monefb, rje Ko, JaHHbIE U CTeK pasMellaloTCs B OJHOM
cermMeHTe (kak u B mofenu TINY), Ho Tipu 3TOM UcMojb3yeTcsl 32-OuTHas
anpecarmsa. Takum o0Opa3oM, OIWH CETMEHT MOXeET WMETh pasMep [0
4 294 967 296 Gaiit (mo 4 I'Gaiit). [logobHasg Moaelb MCIONB3YETCS, KaK Ipa-
BUJIO, B IIporpaMMax, HalucaHHbIX nog Windows.

Mogeib namMaTu 3agaeTcs IMPeKTUBOM .model. [lpuBeieHHas Huxe Iporpamma
tuna COM odopmiieHa ¢ UCIOJIb30BAHUEM 3TOI AUPEKTUBBI (IUCTUHI 14.1).

Jinctudr 14.1. icnonb3oBaHne ANPeKTUBbI . model

; YKaspBaeM IporpavMe-acceMosiepy Tuil momean navaru (TINY) . IMpeKkTuBy
ASSUME B TakOM Cllydae MOXHO OIIyCTHUTH .

.model TINY
CSEG segment ;OmHaxo mMa cerMeHTa U cueTumk (ORG) 3amawnTcs.
org 100h

Begin:

mov ah, 9
mov dx,offset Message
int 21h

ret
Message db 'Hello, world!$'
;JaHHEE ¥ CTeK PAaCIOJIOXEeHH B TOM Xe CeIMEeHTe, UTO U KOI. BepmmHa cTexa

n3HauaJbHO paBHa OFFFEh TOrO cerMeHTa, KyIa 3arpys3uiach NporpamMa.

CSEG ends

end Begin
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14.2. O6onouka SuperShell

14.2.1. YnpaBneHne Kypcopom

Cpazy 3arsiasiBaeM B (aiin main.asm. IlepBo-HamnepBo, 4YToO HaM HYXXHO cleaTh,
TaK 3TO CKPBITb Kypcop (Hide cursor, display.asm). TIpexne 4yeM 3To jaenars,
HEOOXOAMMO 3allOMHUTh €r0 TEKYILYI0 IO3UIMI0. DTO MO3BOJIET cAeiaaTh QyHK-
LMS 03h IpepbiBaHusl 10h (Tabdn. 14.1).

Tabnuya 14.1. OyHKUNA 03h npepbiBaHNA 10h:
MOMTY4YNTB TEKYLLYIO MO3ULINIO KYpCopa

Bxop, Bobixop

ah=3 dx = Tekyllas nosuumsa kypcopa (dh —
. CTpOKa, d1 — KOJIoHKa)
bh = BUAeOCTpaHULa, C KOTOPOI MOJTyunTh

TEKYLLYI0 MO3nLUIo Kypcopa

Kak BuauTe, bh JO/KEH YKa3blBaTh HA BUACOCTPAHMLY, C KOTOPOM HYKHO CO-
cuMraTh 1mo3uuuio Kypcopa. Kak yxe BaM M3BECTHO, BUIEOKApPTa MMEET JOCTA-
TOYHO I[1aMSITU Ul pasMellieHus 8§ BujeocTpaHul,. Kaxiass BuaeocTpaHuLa MMeer
cBolt Kypcop. Ho MBI-TO OymeM oToOpaxkaTh Bce Ha HYJIEBOW CTpaHUIIE, ClIeaoBa-
TeNILHO, HeoOXoanMOo B bh 3arpy3uTh (. Ha BEIXode dx Oyaer comepskaTh TEKYIIYIO
TTO3UIINI0 Kypcopa: dh — CTPOKY, a d1 — KOJOHKY. [IpuueM, oTcueT HaYMHaAeTCs
¢ Hyaa (puc. 14.1).

File Edit Search Run Data Options Calls Windows Help
[31 -

= =

B403 MOU AH.03

8A3E4303 MOU BH.BYTE PIR L[03431]

chim INT 10

ggég44m3 | MOU WORD PTR [0344]1.D% |
oY e y

8A3E4303 MOU BH.BYTE PTIR [03431]

BAO@EL S HMOU DX .1900

chim INT im

ox] RET

B402 MOU AH .02

8A3E4303 MOU BH.BYTE PIR [0343]

88164403 DX .WORD PIR [0344]

memoryl b =
94 FO FE = HA.BEI+EL@=
BUw=DIEE+||0=E
B.68

B : 004E HTooooooo0g

L ]

L=

<F8=Trace> <FlU=Step> <F5=Go> <F3=81 Fmt> <8h+F3=M1 Fmt>

Puc. 14.1. lNony4yeHne Tekywen no3vuym Kypcopa
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TTocne Toro Kak MONYYUIU TEKYLIYIO MO3UIHAIO Kypcopa, Mbl MOXEM ero crpsi-
taTh. CaMBIlt pacTipocTpaHEeHHBI METON — YCTaHOBKA Kypcopa 3a TpaHWIy 3K-
paHa. B HaieM ciayyae — ycraHoBka Ha 25-10 ¢Tpoky. Pexum-to y Hac Oyaer 3
(25 crpok, 80 kojoHoK). Tak Kak oTcueT WUAET C HYJS, TO TIOCHETHSIST TTO3UIIHS
Kypcopa (camasi HUXHsI cTpoka) — 24. CrnegoBarenbHO, YCTAHOBUB Kypcop Ha
ctpoky 25 (19h), MbI ero mpocto "mpsiyeM"! YcTaHOBUTH Kypcop Ha HYXXKHYIO 1O-
3ULIMIO HA 3KpaHe MO3BoJjsieT PYHKLUS 02h IMpepbiBaHUs 10h (Tabda. 14.2).

Tabnuya 14.2. OyHKLMA 02h NPEPLIBaHNSA 10h: MO3ULUOHUPOBaHNe Kypcopa

Bxop, Bbixop,

ah=2 Huuero

bh = BuAeocTpaHuula, Ha KoTopoli Gygem
ycTaHaBnMBaTh Kypcop

dh = cTpoKa, d1 = CTOJ'IﬁeLI, 40517 YCTaHOBKU

14.2.2. Onepatopbl paboTbl
CO CTEKOM npoLeccopa 80286+

ITocne Toro Kak Mbl CIIpSITATHM KYypCcop, MOXeM MepexoAuTh K COXpaHEHUIO TeKy-
1IEro cofiepXaHusl HYJEBOW BujaeocTpaHMIlbl. Kak BbI 3HaeTe, Bce yBaKawllue
ce0sl 000JIOYKU COXPAHSIOT U, IPU HEOOXOAMMOCTH, MOKA3bIBAIOT I10J1b30BATE/II0
TO, 4TO u300paxkeHo Ha 3KpaHe. Hampumep, Norton Commander uan DOS
Navigator, KOTOpble OTOOPaXAIOT IIOJb30BATENbCKMII IKpaH IIPpU HaxkaTud Ha
kaaputn <Ctrl>+<0>,

Kaxk COXpaHUTb TO, YTO HAXOOUTCA Ha SKpAHE B JAHHBIA MOMECHT, 4 3aTeM, IIpU
H€06XOI[I/IMOCTI/I, MMOKa3aTh 3TO MOJIb30BaTeI0?

MBI yke VIIOMWHAJIW O TOM, YTO Y BHIACOKAPTHl €CTh MOCTATOYHO IaMSTH JUTSI
pasMeleHns 8 BuaeocTpaHuil. [loyeMy OB HaAM He CKONMpPOBATH COMEPKUMOE
M0J1b30BATEbCKOM, HY/AEBOH CTpaHMLbI B mepByio? BoT Mbl 3To M OenaeM
(save mainscr, display.asm). 31ech MBI BcTpedaeM HOBBIE OINEPATOPBI: pusha W
popa (pusha oT "push all' — BTOJAKHYTb Bce, a popa OT "pop all" — BBITOJIKHYTb
Bce). Omepartop pusha TONKAET B CTEK PETUCTPHI B CICAYVIONIEM TIOPSIIKE:

ax, cx, dx, bx, sp, bp, si n di

U, COOTBETCTBEHHO, OIIEPATOP popa BbITAIKUBAET MX U3 CTeKa B OOpaTHOM IO-
psiaKe:

di, si, bp, sp, bx, dx, cx 1 ax

Ha puc. 14.2 nokazaHo COCTOSIHME CTEKA IOCJIE TOr0, KAK B HEM ObUIM COXpaHe-
Hbl I1I€PEYMCIEHHDBIE BbIILE PETMCTPbl KOMAHIOU pusha.
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c¥ SSHELL14.COM - Far
File Edit Search Run Data Options Calls Windows Help
EB—

————sourcel C8:1P
DE:01E1 [ PUSHA )
“PUSH—

PUSH
PUSH

MOU
REF HMOUSY
POP D

memoryl b Ox0ADE:0xFFEL

0A 12 01 OB OA 46 32 00D OO OO OO OD OO [3ECI-F2.

jl_ll_12_l1_ll_ll_ll_ll_ll_ll_ll_lﬂ_ZQ. I =T
=l

EEE%HEEIEH%E B 5 5E %56

e e

L= =

<F8=Trace> <F10=5tep> <{F5=Go> <{F3=351 Fmt> {Sh+F3i=Ml1 Fmt>

Puc. 14.2. PeaynbtaT paboTbl KOMaHabl pusha

JaHHbBIE OIepaTopbl UCIOIB3YIOTCSI TOJbKO Mporueccopom 286+. Korma mumiyr,
HaIlpUMEp, 4TO TAKOM-TO OIEpaTOp MCIOJb3yercss B Ipoueccope 386+, Tto 310
3HAYUT, YTO OH OymeT paborarh Ha npoueccopax 80386, 80486, Pentium u T. 1.,
HO Hukak He Ha 8086 (PC/XT) u 80286 (PC/AT). B Hauiem ciyyae KOMaHibl
pusha M popa OynyT pab6orars Ha 80286 u mociemyoniux (6ojnee COBPEMEHHBIX)
npotieccopax. st aToro B camMmoMm Hauaie aitna sshell.asm Mbl ycTaHaBIMBaeM
JUPEKTUBY .286. OTa TUPeKTHBa yKasbiBaeT accemonepy (MASM, TASM), uto B
JaHHOW TIporpaMMe MOTYT BCTPEUaThCsl KOMAHABI (MHCTPYKIIMH) HEe TOJIBKO TIPO-
neccopa 8086, Ho u 80286.

"TToueMy ke MbI paHbllle HWYETO MOA0OHOTO He Mucaau?" — CIpOoCUT BHUMA-
TEJIbHBIA YMTATENb.

Ecim HUYero momoOHOTO He yKa3bIBaTh (KaK MBI IeJIali IO CHX IIOp), TO acceMO-
nep (MASM, TASM) cuuraer, yTo B IPOrpaMMe UCIIOJb3YIOTCSl MOAbKO WUHCT-
pykuuu npoueccopa 8086.

besycinoBHO, UCIONB30BAHME KOMAHI pusha U popa YAOOHO B TeX Clydyasdx, KOraa
HaM HYXHO COXPaHMTb B cTeke Ooyiee ogHOro peructpa. OHU YMEHbLIAIOT pasMep
MPOrpaMMbl, OAHAKO B TO XK€ BpeMsl HEOOXOAUMO CAEIMTb 3a TeM, UTOObI He
TTPOM3OIIIIO TIEPEITOTHEHNS CTeKa.

O6paTI/IT€ TAKXK€ BHUMAHUE, KAK Mbl 3dHOCHUM B CCI MEHTHBII PETUCTP YHUCIO:

push 0B800h
pop es
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D10 monyyaercst Ha 1 6alT Kopoue, YeM e€ciau Obl MBI AeNaiu cleAyluM odpa-
30M:

mov ax, 0B800h

mov es,ax

Bonee TOr'0, B O9TOM CJ1y4a€ Mbl HE 3aTpdruBaA€M PEIUCTpP ax, YTO MHOrIA ObIBaeT
IIOJIE3HO.

KomaHzapl Buaa push 1234h paboTaioT Takke Ha mpoueccopax 80286+, a ecnu
OBITH TOYHBIM, TO ¥ Ha Tiporeccopax 80186+. Ho mporeccopsr 80186 He momydn-
JIi OOJIBILIOrO PACHPOCTPAHEHUS, O HUX BOOOILE MajJO KTO 3HAET, IOCKOJBKY
yepe3 HeCKOJIbKO MECSLEB [10C/Ie UX BbillycKa IosiBuinchk 80286.

Bce ocranbHoe B maHHOW Tpouenype (save mainscr, display.asm) J0MKHO OBITH
noustHO. Kak u B mpollenype BOCCTaHOBIEHMS 3KpaHa (Restore mainscr,
display.asm).

14.3. Mpoueaypa pucoBaHnsa pamku (okHa)

14.3.1. lNpamoe oto6paxeHue B Buaeobydep

Kypcop cnipstanu, sKkpaH MMorb30BaTeIbCKUi coxpanmmm. Ceffyac MOXXHO W OKHO
pucosath. byneM aTo menarh, He Tipmberas HU K KaKWM TIPEPBIBAHUSIM, TaK KakK
OHN paboTaOT OYeHb MeUTeHHO. Bocmonb3yeMcsl BBIBOIOM CHMBOJIOB Ha 9KpaH
IyTeM IpPsSIMOro oToOpaxeHus: B BumeoOydep. C maHHBIM METOIOM Mbl yXe CTal-
KHUBAJIMUCh, KOTAA IbITAIUCh BBIBOAUTH HA 3KpaH "poxuuy”. Temnepb paccMOTpUM
ero donee moapoOHO.

Memod npsamoeo omobpaxcenus cumeonoe 6 eudeobygep — BBIBOL CUMBOJIOB Ha
9KpaH, MyTeM 3alUCU UX HANpsSIMYyIO B CEIMEHTHI BUaeoOydepa (B MaMITh BUILO-
KapThl), MUHY$ CepBUC MpepbiBaHUi. CTOUT OTMETUTb, YTO ITO CaMBbIil OBICTPBIIA
cTmoco® BEIBOJIA CMBOJIOB Ha 3KpaH. BricTpee He cyiecTByeT. 3mech BCe 3aBUCHT
OT TIpodhecCHOHAN3Ma TIPOTpaMMICTa 1 — Kak CIeICTBAE — alTOPUTMa BBIBOJA,
CKOPOCTH €TO BBITTOTHEHHS.

PaccmoTpuM BKpaTiie MOIENTH MOHWTOPOB, MHOTHE W3 KOTOPHIX YXKe VIITH B
TIPOIIIIOe, M TOJBKO CTapbie W TOOpbhie UTPYIIKH TEPHOINIeCKH HAITOMUHAIOT 00
WX OBUTOM CYIIecTBOBAaHNW. BOT psim OT cTapbIX K COBPEMEHHBIM:

O MDA (Monochrome Display Adapter — MOHOXPOMHBI BUAEOaIATITED);
Hercules (yny4ieHHblii rpacpuueckuii agantep "I'epkyiec”);

CGA (Color Graphics Adapter — LBeTHOIl rpacduuecKuil aganrep);

Qaa

EGA (Enchanced Graphics Adapter — yayJIneHHBIN rpacdudeckKuil aganrtep);
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3 VGA (Video Graphics Array — Buaeorpaduueckasl MaTpuiia);
O MCGA (Multi-Color Graphics Adapter — nmogo6ue VGA);

O sVGA (Super Video Graphics Array — To, YTO MHOIM€ B HACTOSILLIMIA MOMEHT
HUCTIONB3YIOT B paboTe).

[Ipu nombiTKe BhiBoga cumBosa B MoHUTOope CGA M mogoOHbIX €My BO3HUKAET
TaK Ha3biBaeMblil adexT "cHera". Bta HegopaboTKa (olinbOKa?) ObLIa MCIIpaBie-
Ha Toibko B EGA. "CHera" He BO3HMKAJIO, €CJIM CUMBOJIbl BbIBOAUJIUCH IIPU MO-
MOTIIN TIpepBIBAaHWH 10h MM 21h. OMHAKO 3TH TIPEePBIBAHNST MCIIOMB30BATIN TTPO-
Ieaypy, KoTopas TIpoBepsla COCTOSHHE Xoia Jiyda MOHUTopa (CUMBOJBI
BBEIBOIMJINCH B TOT MOMEHT, KOTJa JIyY COBepIal 0OpaTHEIN XOM), B CBSI3HM C YeM
CKOPOCTh BBIBOJIAa CHMBOJIOB CYIIIECTBEHHO 3aMemrsiach. He 3Haro, ecTb n B Ha-
crosimux "TI3Viikax" ¥ B mpepbiBaHUKU 21h TOHOOHAsT TIpollenypa WM HerT.
I'maBHOEe — TIpM BBIBOJIE CHMBOJIOB Uepe3 TpephIBaHUSI CKOPOCTh Pe3KO CHIDKACT-
cs. ITomarast, ¥To HUKTO U3 Bac He ucnonab3yeT ceituac CGA-MoHMTOpP, OyneMm
BBEIBOJIUTH CUMBOJIBI TIPSIMBIM OTOOpakeHWeM B BuaeoOydep. TloBropro ele pas:
3TO OYeHb ObICTPO Jaxe Ha npoueccopax 8086. Ouucrka skpaHa B PC/XT mpo-
ncxoaut mruoserHo. M yx tem Gosee Ha mpoueccopax 80286+.

Hns mpouenypbl puUcoBaHUsI OKHa (a MOXET W He TOJbKO JUIsl Hee) 3aBeleM JBe
MEpeMeHHbIE: Height X W width Y. [loka BpeMeHHo. B manmpHelmmem Haydyumcs
TepenaBaTh AaHHBIE B cTeke. IlepeMeHHas Height X COAEPXKWUT BBICOTY OKHa, a
Width Y — €ro IMWPHUHY. Num attr — IBET paMKM (Main proc, main.asm). Mox-
HO BBI3BIBATD TIPOIIEAYPY Draw frame, KOTOpas HaxonuTes B daiire display.asm.

14.3.2. Npouepnypa Draw_frame

Bort ceityac m paccMoTpuM camoe TiaBHoe. MTak, MHOTOGYHKIIMOHATLHAS TTPO-
uenypa Draw frame (PUCOBAaHUE PAMKMU JIIOOOrO pa3Mepa B LEHTPE SKPAHA).

Tlepen BbI30BOM JaHHOU MpolEaypbl HEOOXOAMMO 3aHECTU HEKOTOpble Yuciia B
COOTBETCTBYIOIIIME TIepeMeHHbIe (main.asm), a UMeHHO:

O Height X — BBICOTA OKHA;

O width Y — LUMPUHA OKHA;

O Num attr — arpubyTHI OKHA.

TToxa Bce. Janbline OyaeM u3ydyarb — J00aBUM elle TepeMeHHBIX.
Hrak, 3anecnu. Bei3biBaem mpouenypy Draw frame (display.asm).

Tenepr BHUMaHue! [lepem TeM, KaK BBIBECTM paMKy B IIEHTP 3KpaHa, HYXHO
MPOU3BECTU HEKOTOphbIe pacuerbl. s 3Toro HeoOXOAUMO pa3deNuThb BbICOTY
paMKu Ha 2 U BBIYECTh M3 MTOJYyYEHHOIO YMC/IA CepelrHy BbICOThl. BOT Tak:

(1) mov ax,Height X
(2) shr al, 1
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(3) mov dh,11
(4) sub dh,al

B crpoke (1) 3aHOCMM B ax BBICOTY PAaMKH, KOTOPYIO YKAa3alu Ie€pel BbI30BOM
npoueaypbl. 3ateM, B cTpoke (2), moka ellle HEU3BECTHbIA HaM OIeparop shr
CIBMUIAET Bce OUTHI B PErUCTpe al HA 1 BOpaso.

Yo menaer oneparop shr? BoTr mpumep:

mov ax,16 ;ax = 10000b, T. e. 16
shr ax,1 ;jax = 1000b, T. e. 8
shr ax,1 ;ax = 100b, T. e. 4
shr ax,1 ;jax = 10b, T. e. 2

shr ax, 1 ;ax = 1b, 1. e. 1

Takum o0pazoM cABUI OUMTOB BIPABO HA €AMHMILY ACIUT uMciao Ha 2. Ha nBoii-
Ky — B Y€ThIpe pasza U T. 1. DTO ropasno ObICTpee, 4eM eciu Obl Mbl M10Jb30Ba-
JIUCh OMepaTopoM div — JAejlieHHe (KOTOpbIi, KCTaTH, MBI ellle He paccMaTpu-
Bann). B cTpoke (3) 3aHOCUM B dh cepellMHY dKpaHa Mo TOpu3oHTaNu, T. e. 11.
A 3areMm BbluMTaeM U3 11 MoONyYeHHBIN pe3yabTar.

HampuMep, MBI BEIBOAUM paMKy BBICOTOH B 5 cTpoK. BOT Kak mpom3BOAMM BbI-
YHUCITICHNS:

ax = 10

ax = ax/2 =5

ax = 11-5 = 6

TaxkuM 00pa3oM BBIBOJ HAYHEM cO CTPOKHW 6. Bee To ke camoe MBI JIeJaeM ¢ KO-
JJoHKamu (BepTuKaibHO). [TocmoTpuTe B TnpujiaraeMoM mpumepe. B mpuHiure,

€CJIM 4YTO-TO IIOKa HE€ COBCEM IIOHATHO, TO HE 3aOCTpHﬁTe BHHUMAaHUE HA OTOM: CO
BpEMCHEM IPUACT OIIbIT U 0osiee TOYHOE IMOHUMAHUE.

Kak ToabKO Mbl BBIYMCIWIM KOOPAMHATHI Ui BbIBOJA OKHA B ILIEHTPE JKpaHa,
Mbl NIEPEBONUM BBICOTY/ILIMPUHY B JIMHEHHbINA ampec.

Y710 Takoe NINHeiiHbI agpec N 3a4eM OH HY)XXeH?

Kak BbI ye 3HaeTe, TO, YTO HAXOAMTCS Ha DKpaHe, PACIOIOXEHO IO aapecy OT
0B800:0000h IO 0B800:1000h (Hy/aeBas cTpaHula). Bugeokapra He 3HAET, 4YTO
TaKoe KOJIOHKA U cTpoka. [l Hee Bce JaHHBIE PACIONOXEHBl B JMHEHHOM Mac-
cuBe, T. €. oT 0 g0 1000h. Tak Kak OAWH CUMBOJ 3aHUMaeT 2 Oaiita (CUMBOJ U
aTpulyT), TO OmHA cTpoKa pexuma 3 sanumaer 160 Gait (80 ctpok x 2 = 160).
Mg Toro ytoObl OTOOPA3UTh CUMBOJ B MEPBOM CTPOKe (TOYHEEe, BO BTOPOM, T. K.
OTCYET HAYMHAETCSl ¢ HyJls1), HAM HYXHO BBIBOIUTb €r0 I10 cMelieHuio 161, cer-
MeHTa 0B800h. CiemoBaTelbHO, €CIM MBI YKa3biBaeM CTPOKY/CTONOEI, TO HaM
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w1

HEeoOXOIMMO TepeBecTH 3TH Yuca B JUHEWHBIM MaccuB, "TOHSTHBIN" BUICOKAp-
te. Bor npumep (paszdupaemM BHUMATEIbHO!):

;dh OCBMHO yKas3EBaeT Ha CTPOKY

mov dh, 0

;a dl — Ha crosben (370 Mel M OyIOeM »OejlaTh BO BCEX HalMx IPoLelypax)
mov dl,15

;TakuM ofpas3oM Mel OyIeM BEBOIUTH B HYJIEBOM CTPOKe (T. €. CaMOM BEepXHEeM Ha
skpaHe), 15 cronbue.

IlepeBonum 2 umcna (cTpoka M KOJOHKA) B JMHEHHbIA MaccuB (mepeMeHHas
Linear OyAeT comepXarb B UTOTe aApec /Ul BbIBOIA CUMBOJIA HA DKPaH):

;YMHOXaeM Ha 2 ampec CTPOKM, T. K. OIMH CMMBOJI Ha SKpaHe 3aHMMaeT IBa
OalitTa: CMMBOJ + ero aTrpudyT

Linear = dl1*2
Linear = Linear + dh*160

Tenepb nepeMeHHas Linear paBHa 30. BoT oH, JMHelHbI agpec: 0B800:001Eh
(1Eh = 30). Eure npumep:

mov dh, 8 ;Ctpoka 8

mov dl,56 ;Cromnben; 56

Linear = dl*2 ;Tenepyr Linear = 112

Linear = Linear + dh*160 ;Tenieps Linear = 1392 nmm 570h

M elue npousseneM BbIYUCACHUS ISl OCIEIHEr0 CUMBOJA HA dKpaHe (HUXHUIA
[PaBblii yroj):

Linear = (24 * 160 + 80 * 2) — 2 = OF9Eh

3nech:

0 80 — KOJMYECTBO CTOJOLOB Ha JKpaHE, KOTOpOe HYXKHO YMHOXUTb Ha 2
(y4uTBIBasl He TOJbLKO CUMBOJI, HO U €ro aTpuoyT).

0 24 — KOAMYECTBO CTPOK Ha 2KpaHe, HauuHaga ¢ 0. Tak kak B olHOI cTpo-
ke 80 cumBosioB (HauwHasg ¢ 1): 80 x 2 = 160, To, AT TOTO YTOOHI IMO-
JY4UTh ajapec camMoro mocieaHero (24-ro) psina, HYy>XHO 24 yMHOXUTb
Ha 160.

3areM Bce 3TO cKIaabiBaeM (aapec 24-i cTpoku + aapec MOCIEIHEro CUMMBoIA —2).
Eiue pas:

(24-3 cTpoxa * 160 + 80-# cumBOn * 2) — 2
NI

(24 * 160 + 80 * 2) — 2 = 3998 nymm OF9Eh
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14.4. NpakKTtuka

Temeph paccMOTpUM, KaK 3TO BBIIJSIINT HaA TIpakTUKe. MTak, mpoiemnypa
(Get linear, display.asm) (nuctuur 14.2).

JInctunr 14.2. NMpouepypa Get linear

;yMHORXaeM dl Ha 2 (dl1=dl*2). IIpoCTO CHOBMHEM OMTH Ha 1 BJIEBO (IO NPUHLINUITY
nesieHusa. CM. NPempnyumil pasned) .

shl di,1

mov al,dh ;B al — pan,

mov bl, 160 ; KOTOPEDI HYXHO YMHOXMTL Ha 160

mul bl ;ymuoxaeMm: al (pam) * 160; pesynpTaT — B ax

;3Oeck BMIMM HOBEI OnepaTop mul — mejeHre, KOTOPBI PACCMOTPMM I[I03XE.

mov di, ax ;pesysbTaT yMHOXeHus — B di
xor dh, dh ;anrympyeMm dh
add di,dx ;Tenepk B di ymHeMHEDI ampec B Bunmeodybepe.

14.5. HoBble onepaTopbl

B Tab6n. 14.3—14.5 npuBedeHO oMNucaHWe HOBBLIX oreparopoB. B nmctunrax 14.3—
14.5 mokazaHbl TPUMEPHl UCTIOIB30BAHUS 3TUX OMEpaTopoB, a Ha puc. 14.3—14.5 —
pe3yabTaThl UX paboThL.

Ta6nuya 14.3. Onepartop shl

KomaHpa MepeBop, HasHauyenne [poueccop
shl mucToOUYHMK, Shift left — cosur sneso  Caur 6ur 8086
INIPMEMHUK

Jinetnur 14.3. NMpumep ncnonb3oBaHua onepatopa shl

mov ax,100b

shl ax,1 ;Tenepr B ax umcno 1000b
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it Search Run Data Options Calls Windows Hel
—— souncel CS-IP

DADA : 0100 BED40E nx,mmm4]
DADA : 0103 ~1 J

DADA : 0105 -

DADA : 0108 A%.1

DADA : 010A AL .05

DADA : 010C BL.02

DADA : 11 DE BL

DADA : 0110 20

DADA @112 WORD PTR [BP+DI-331,.DX
DADA : @115 DS

DADA :@11°7

DADA @119

1=[51
DADA - DDDD 9a FO FE _bEN+ElE"
DADA : 0DOD velUEE+||ceE
OADA : 001A

ADA : 0027 FOT> 51,
OADA : 0034 La
OADA : 0041

pADA:OD4E 00 00 CD 21 CB 00 00 00 00 00 00 00 OO0 Towennoens

L = — =

A
{F8=Trace> <F1D=Step> <F5=Go> <F3=851 Fmt> <Sh+F3=M1 Fmt>

Puc. 14.3. Peaynbtat paboTbl onepatopa shl

Tabnuya 14.4. Onepatop shr

KomaHpa MepeBop, HasHauyeHne [lpoueccop
shr mcrTouHmk, Shift right — cagur Bnpago ~ Casur 6ut 8086
IIPMEMHUK

JInctunr 14.4. NMpnMep ncnosb3oBaHNA onepartopa shr

mov ax,100b

shr ax,1 ;Tenepr B ax umciyo 10b

Edit Search BRBun Data Options Calls Windows Help

——————— sourcel CE:IP
NADA : 0100 MO A% .0004
DADA:0103 DiED AL Ax 4
DADA : 0105 HMOU HH.EEE4|
DADA : 0108 AY.1 )
DADA : 0100 - -
DADA : 010C BL .02
DADA : 11 0E BL
DADA : 0110 20
DADA:0112 WORD PIR [BP+DI-331.DX
DADA : 0115 DS
DADA : 0117 CH.CH
DADA :0119

1=[51
DADA : DDDD = H.bEn+«Ell@e
DADA : BOOD BUv=DuEEe||ozE
DADA : 001A [E ] T

1 E@uﬂ J% n

DADA : 0027

0ADA : D034 cooobs
DADA : 0041

DADA:O04E 00 00 CD 21 CBE 00 00 00 00 00 00 00 00

A
{F8=Trace> <F1D=Step> <F5=Go> <F3=851 Fmt> <Sh+F3=M1 Fmt>

L A= = =

Puc. 14.4. PeaynbtaT paboThl onepartopa shr
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Tabnuya 14.5. Onepatop mul

KomaHpa MepeBop, HasHauveHue Mpoueccop

mul bl Multiplex — ymHoXXeHue YMHOXeHue al Ha bl 8086

YMHOXaeM al Ha bl, noMeulas pe3yjibrar B ax.

JinctnHr 14.5. NMpumep ncnonb3oBaHua onepartopa mul

mov al,5
mov bl, 2

mul bl ;Tenepr B ax umcio 10

i Edit Search Hun Data Options Calls Windows Help
——— — =ourcel CS5:IF
BE@400 HOU A . DOO4
D1ED SHL Ad.1
HOu A¥ . DOD4

(MoU AL_ 05 |
MOU BL. 02
| MUL BL

p
ADD WORD PTR [BP+DI-331.DX
POP DS

R0R CH.CH

memoryl b
9A FO FE

— =]

= H.BLER+ElLSe
v =DUEE||ocR
.68

A : N04E

-4
LE =iz

<F8=Trace> <F10=5tep> <{F5=Go> <{F3=351 Fmt> {Sh+F3i=Ml1 Fmt>

Puc. 14.5. PeaynbtaT paboTthl onepartopa mul bl

Hy Bot, cobctBeHHO, U Bce. OCTanbHOE MOKHO ObITh MOHSITHO M3 KOMMEHTApU-
€B K IMporpaMme.



maBa 15

O6paboTka annapaTHbIX
npepbiBaHNN

B Hacroguieil rmaBe paccMOTpUM "MHOIOQYHKLUMOHATBHBIA" pe3uaeHT. bByner
CJIOXHO, HO MHTepecHo. Halia pe3uneHTHAs MporpaMma BBIMOJIHSAET CIeayIolue
eNCTBUI:

1. 3ammceBaeT B ¢aiii comepXXuMoe TeKCTOBOTO SKpaHa (TO, 9YTO B MOMEHT Ha-
JKaTUST ONpeAe/IeHHBIX KIaBUII HAXOANTCS B 00JacTH DKpaHa).

"_n

Mensier Ha skpaHe Bce cuMBOJIBI "A" 1 "a" Ha "O" 1 "0" COOTBETCTBEHHO.

3. Ilepenaer HeBepHble gaHHble o ¢ainax obonoukam Norton Commander,
Volkov Commander, Dos Navigator.

W Bce 310 ymeer ouH pe3uaeHT, pasMeP KOTOporo Bcero 746 Gaiir!

15.1. Teopusa

Pazobparbesi B MHUIIMATU3AIMU pe3uaeHTa (MeTKa Init) Tpyaa He cocTaBuT. [o-
BOps B JIByX CJIOBaxX, MbI JeJIaeM Cleayloliee: IpoBepsieM Ha MOBTOPHYIO 3arpy3Ky
B MaMsTh MyTeM OTIpPAaBJIEHUST Halllero "Mo3biBHOTO" (B JaHHOM ciyvyae — 9889h
B ax) W TIOJYYEHUS WM HemosyuyeHus "oTKaukKa" (YUCJIo 8998h TaKKe B ax). Ec-
JIU TIOCJie BBI30BA TIPEPBIBAHUS 21h C YMCIOM 9889h B aKKyMYJISITOP BO3BpalllaeT-
csl 8998h, TO HAlll Pe3UJEHT YK€ B MaMsATU (OH-TO M MEHsIET MecTaMU ah U al).
OOparnTe BHUMaHNE Ha MEPBBIE YETBIPE CTPOKM TPOIEAYPHl Int 21h proc, KO-
TOpBble KaK pa3 MEHSIIOT MecTaMHu ah/al, HO JIEJAalOT 3TO TOJbKO B TOM cllyyae,
€CJIM Halll Pe3UACHT YXKe 3arpykeH B IaMsTh.

ITpoBenem skcrepumeHT. [lepeHeceM TpuUBeAEHHbIE HUXE CTPOKU TOCJIE ycTa-
HOBKU BCEX MpPepbIBaHUM, HO TIepe/l BbI30OBOM int 27h (JucTUHT 15.1).

Nunctunr 15.1. MpoBepka Ha NOBTOPHYIO 3arpy3Ky pe3ngeHTa B naMATh

mov ax, 9889%h
int 21h
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cmp ax, 8998h

jne Set resident

B sToM ciyyae Hallla mporpamMMa BbIIACT COOOIIEHUE O TOM, UTO OHA YXe 3arpy-
Ke€Ha B TaMsITh, XOTS W 3arpyxaetcs TepBblii pa3. CrhemoBareibHO, Hail obpa-
0OTUUK Int 21h proc OYOET HAXOOUTHCS B MAMATU U KOHTPOJMPOBATH [IPEPhIBA-
HuMe 21h ele 10 Bbixoga! Takum oOpazoM, Halll PE3UIEHT aKTUBU3UPYETCS Cpasy
I10C/I€ TOIO, KAK Mbl YCTAHOBWJIM Ha HEro BEKTOp IpepbiBaHMs (2 MbI 3TO caeia-
JIM, UCIONb3ysd (PYHKIUMIO 25h IpepbiBaHUs 21h) (JIMCTUHT 15.2).

JInctnnr 15.2. CoxpaHeHue u ycTaHOBKa BeKTopa NpepbiBaHus

;YcTaHoBKa obpaboTuuxa 21h

mov ax, 3521h

int 21h JIONIYYMM M COXPaHMM aipec (BeKTOp) NpepemBaHuda 21h
; BHauaJle Mjaguee CJIOBO (cMeleHue)

mov word ptr Int 21h vect,bx

;3aTeM crapllee (CEeIMeHT)

mov word ptr Int 21h vect+Z,es

mov ax, 2521h
mov dx,offset Int 21h proc

;BaBepmaeM, OCTaBUB PE3UISHTHY YaCTh B IaMATU

int 21h

Eie onHMM moaTBepXKIeHUEM TOTO, YTO Pe3UAECHT aKTUBU3UPYETCsl 10 BBHITIOTHE-
HUS KOMaHJbl int 27h, SIBASIETCS TOT (paKT, YTO Jaxe B OTJAAUYMKE MBI YBUAUM
pe3yapTar ero paborbl. CHMBOJBI HAYHYT 3aMEHSThCSA yXKe II0cie YCTAaHOBKU
MPOLEAYPHl Int 21h proc Ha MpepbiBaHue 21h (puc. 15.1).

s Toro 4TOOH pe3nAeHTHAsT YacTh TTPOTPaMMBI TIPOAOJIKATa KOPPEKTHO pabo-
Tarh nocie Bhixoga B DOS, HaM HyXHO OCTaBUTb €€ Pe3uJEeHTHOM B maMiartu. Ec-
JIU MBI TIOCJIE YCTAaHOBKU TIpepbiBaHMi BhIiieM B DOS, ncnonb3ys int 20h, TO
KOMIIbIOTEp TpocTo "3aBucHeT'!| IlamsaAThb, TAe HaxoASATCS HalU oOpaboOTYMKU
(Int 05h proc, Int 21h proc, Int 1Ch proc), OCBOOOAMUTCS, U HA €€ MECTO
3arpy3qaTcs coBceM JApyrue TporpaMMbl. [locie dero ampec TIpepbIBaHHMSA 21h
OyzneT ykasblBaThb HAa MECTO B IaMATH, A€ OJKHA HAXOAUThCA IMpolieaypa o0-
pabOTKHM 3TOTO MpepbIBaHUA (Int 21h proc). Ho mpouenypsl o6paboTKN Mpephl-
BaHMUs B JAHHOM MeCTe IaMITu OOJbllle HE CYIIECTBYET, U HUKOMY HEM3BECTHO,
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e+ afd RESID15.COM - Far

SI Doowo CS 1DCOo IP 022B Stock +0 DODDO
DI DOO@ DS 1DCO +2 20CD
BP D0O@ ES 020E HS 1DC@ +4 9FFF
SP FFFE 8§ 1DCO FS iDC@ +6 3000

1
DS :oman
INT 21 DS :0nos
DE:0E10
Chz2i 21 DS 0018
821 EDOD2 [0200] . BX DS :Om20
8CO60202 [0202].ES DS 0028
B82125 0K ,.2521 DS :m@30
BOODO1 DA . 010D DS :mO3E
CcDhz1 21 DS : m@40
B80O9735 0% . 3509 DS :0m48

o i 2 4 5 6 7 8 9 0 B C D E
GD 20 FF 9F 00 %0 FO FE iD 05 67 @) 4B
i6 04 56 01 i6 04 34 05 i Do @2 FF FF
FF FF FF FF FF FF FF FF FF FF 8D 1D EO
CO 1D 14 00 18 00 CO 1D FF 00 oD 0o
05 00 00 0D 00 00 OO0 OO oo 00 oD 0o

EFProcStepiE]RetrievelEHelp ON

Puc. 15.1. AKTnBunsaums pesvaeHTa B npouecce otnagku

YTO TaM Telepbh HaxomauTcs BMecTo Hee. [losToMy koMmbloTep "3aBUCHET WU
nepectaHer paboTaTb AOKHBIM OOpa3oM, €C/Id Kakas-aubo MHas IporpaMmma
WIM XK€ caM IIPOLECCOpP IIOMbITAETCS BbI3BATh OAHO M3 IMEPEUYMCAEHHbIX BBIILIE
NpEPbIBAHUM.

15.1.1. CoxpaHeHue npegbiayLlero
BeKTopa npepbiBaHNs

s gero ciaemyeT cCOXpaHATh CTaphbIil BEKTOp 21h?

DOS, mpu cMeHe BeKTopa MpepbiBaHKs, HUTAEC HE 3allOMUHAET €ro MPEXHUM a-
pec. Ecnm mmporpaMMUICT eTo caMOCTOSITETbHO He COXPAHWT, TO Hallla TpoLeaypa,
[OJYYUB yIpaBieHUE B IepBbli pa3, orpaboTaer U He OymeT "3HATh", 4TO AeaaThb
Janple, KpoMe KakK TIPOCTO BEPHYTHCS W3 TIpepbIBaHUS W Tepenarh JanbHelTee
yIIpaBJIeHUE TOM IporpaMMme, KOTOpast Bbi3biBajla 3TO [IPEpPhIBAHUE.

Hanpumep, oOpaboTunK TepexBaTbiBaeT MpepbiBAaHWE 21h U CIAEAUT 3a TE€M, BbI-
3bIBaeTCsl M (YHKIMS 3Dh (OTKphiTME aiina) HeKoTopoil mporpammoil. Eciau
TaK, TO Pe3nJEHT JOJIKEH COXPaHWUTh B CBOEU O0JIACTM MMS$ OTKpbIBaeMoro aii-
Jla, a 3aTeM Mepeaarb yIpapleHue Ha aapec cTaporo oopaboTyMKa 21h, KOTOPHIil
U oTkpoeT ¢aitn. B ciyyae, ecnu BbI3bIBaeTcsl Apyrast (GyHKIUS, OTJAUYHASI OT
3Dh, TO CledyeT TakKe HeMeIIeHHO MepelaTb YIpaBieHMe IpeablaylieMy oopa-
0OTUMKY, KOTOPBIY U BBHITIONIHUT HEOOXOAUMbBIE AeHCTBUS. Alpec TpekHero oopa-
0OTYMKA MOXET YKa3blBaThb KaK Ha sapo DOS, tak u HA Apyroil pe3auieHT, mepe-
XBaTUBIIWUM TIpepbIBaHWE 21h W 3arpy3uBiluiicss paHee Haiiero. I[lomyuyaercs
cBoeoOpasHas 1IeloYyKa, KakIoe 3BEHO KOTOpoi (pe3uAeHTHbIE IPOIrpaMMbl)
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JOJDKHO B 00S3aTeTHHOM TIOPAAKE COXPaHATH ajpec TPeKHero obpaboTdymKa
TpepbIBaHUST 21h, Kpome, pasyMmeercs, camoro sapa DOS, gasxsiomierocs
HAYAJIbHBbIM 3BEHOM W BbIIIOJHAIOLIUM HEOOXOAUMBIE ACHCTBUS.

s coxpaHeHUsl TIpenbIIyIero ajpeca TOTO WIM WHOTO TpephIBaHUS HeOOXOMN-
MO 3aBECTU OTHeNbHbIe 32-pa3psiHble MepeMEeHHbIe, CIIOCOOHBIE XPAHWTb B
cJoBa (CErMEHT U CMelleHue):

Int 21h vect dd ?

I

Int 1Ch vect dd ?

U T. I

3aech da o3zHavaer "define double word" — ompeaenuTh NepeMeHHYI0 ¢ JBOMHbBIM
CJIOBOM.

15.1.2. Cnoco6bl nepepavm ynpasneHus
Ha NpeXHui agpec npepbiBaHUA

CyluectByeT 2 cTaHIAPTHBIX CIIOCO0a Iepeaadyu ynpaBleHMs] HA MPEXHUM anpec
(BeKTOp) IpepbIBAHUS.

MepBbiit cnoco6b
jmp dword ptr cs:[Int 21h vect]

dword ptr O3HAYAeT, YTO HAAo0 "HPbICHYTH" UCIIONB3YSI HE TOJBKO CMEILEHUE, HO
W CceTMeHT (CeTMEHT:CMelllcHWe), KOTOpBle HaXOmsITCSI B  TIepeMeHHOI
Int 21h vect.

cs: YKa3bIBaeT Ha TO, YTO TMepeMeHHas HaxXxOAWTCSl B TEKYIIeM CerMeHTe. A cs:
BCETNA YKA3BIBAET HA TEKYIIWNA CETMEHT, T. €. HA TOT, B KOTOPOM BBITIOJTHSIETCS
KO/l MporpaMMbl B HACTOSIIIIUKM MOMEHT. EcM MBI OMYyCTUM cs:, TO MPOIecCcop
MO YMOJIYAHWK OyneT paborars Tak:

jmp dword ptr ds:[Int 21h vect]

a BTO HEBepHO, T. K. ds OyIeT cojepxXaThb OTIWYHOE OT cs 3Ha4YeHue (CM. B OT-
Jaguuke ana-mpuioxeHue).

IMepexon B mpyroif cerMeHT TPOWCXOAWT B TOT MOMEHT, KOTAA MBI, HalpuMep,
BBI3bIBAEM HEKOTOpoe TpepbiBaHWe (Kak B HaileM mnpumepe residlS.asm). Tpu
BBI3OBE TIPEPHIBAHUSI U3 CETMEHTHBIX PETUCTPOB MEHSETCS TOJbKO cs, a Mpovyue
PErUCTPhbl OCTAIOTCS MPEXKHUMHU, COXPAHSIOT T€ 3HAYEHHS], KOTOpPble ObLIM mepen
BBI30BOM IIpepbiBaHus (I10APOOHEe 00 3TOM CKaxKeM HUXKE).

KBagparHbie ckoOku ([ 1) YKa3bIBAIOT HA TO, YTO HYXHO "MPBIFHYTH" HA TOT aj-
pec, KOTOPbIii HAXOAUTCS B MEPEMEHHON Int 21h vect, XOTS B JaHHOM cllyyae
KBAaIpaTHbIe CKOOKU MOXHO ObLIO U OIYCTUTh.

KomaHibl Buiia jmp dword ptr .. HasblBAIOTCS "HAJbHUI jmp ¢ IEPEXOJOM B
JPYroii CerMeHT .
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Bropoit cnoco6

call dword ptr cs:[Int 21h vect]
3aech paccyxinaeM, Kak ¥ B nepBoM ciaydyae. Ho ectb HeKoTopbie OTIMYuS.

Bbl mpuBBIKIM K TOMY, UTO call MCIOJb3YeTCs Ul BbI30BA IPOLEIYP BHYTPU
Haiero cermeHTa. Takue mpouemyphl Ha3bIBalOT OMMXXKHMMU. B gaHHoOM ciydae
BBI3bIBAETCS JAIbHSISA MPOLEAypa, PACIONOXEeHHas B ApyroM cermente. IlpuHum-
[1bl BbI30BA [IPOLEAYP CIEAYIOLIUE:

O BbI30B OMxkHel (near) npouenypsl. B 1aHHOM ciydyae B CTEK aBTOMATUYECKU
MOMEIIAeTCs CMEIUEHUEe CIeAyIolleil 3a KOMaHaoil call MHCTpykKuuu. Ilocie
TOro, Kak OJIMXHSAS Mpolieaypa orpabdorana, U3 CcTeKa M3BJIEKaeTcsi coxpa-
HEHHBIH agpec TOro MecTa B MaMITH, Kyla HEOOXOAUMO BEPHYTbCH, UTOObI
NPONOJIKUTE BBIIOAHEHME IMporpaMMbl. BiMXKHSSA mpolenypa Ao/KHA HAaXo-
JUTBCSL B TOM X€ CEIMEHTEe, B KOTOPOM HAXOMUTCI KOMAHAA call, €€ BbI3bI-
paroiasg. Ilpumep BhizoBa ONMKHEN IIPOLIEAYPHL:

call Near proc

O BbI30B HanbHell (far) mpouenypbl. B aToMm ciyuyae mpoiieccop aBroMaruyecku
MOMEIIAeT B CTeK HE TOJIbKO CMeEleHHe, HO U CerMeHT A1 Bo3BpaTa. Kom-
TIbIOTEp, OOWIA B TIpolleAype IO WHCTPYKIMM BO3BpaTa, M3BJICUET M3 CTEKa
COXpaHEeHHBIE CETMEHT W CMEIIeHNe W TIepeqacT YIpaBieHNUe IO STOMY ampe-
cy. HanbHSA Mpollenypa MOXeT HaXOMUThCS B JIFOOOM IPYroM cerMeHTe, OT-
JUYHOM OT TOTO, OTKyIAa OHa BBI3BIBacTcs. [TpuMep BBI3OBA TIPOIEIYPHI, pac-
TIOJIOKEHHOM B IPYTOM CETMEHTE:

call dword ptr cs:[Far proc]

B OJAHHOM CJIyda€ CETMEHT U CMCEIICHUEC BBI3BIBAEMOU Ipoueaypbl HAXOOATCA
B HepCMeHHOﬁ Far proc, KOTOpad pdCNOJIOXKEHA B TEKYIIEM CETMEHTE, T. €.
B TOM, B KOTOPOM BbLITIOJTHACTCSI B HaCTOHH_[I/Iﬁ MOMEHT YyKa3aHHasl BBIIIC
KOMaH/I4d call.

15.2. UHCcTpyKUum ret v retf

15.2.1. Onepartop ret

IIpumep pabGoThl oneparopa ret MpUBeAEH B JucTUHIE 15.3.

JinctuHr 15.3. Boi3oB 6nmxHei npoueaypbl

;[lpennonoxuM, dYTo cTek nycron (ss=1234h, sp=0FFFFh).

(1) [1234:0100n] mov ax, 0A0Bh
(2) [1234:0103h] call Our proc ;BusmBaeMm npolenypy Qur proc
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(3) [1234:0105h] mov dx,123h
(4) [1234:0200h] Our proc proc
(5) [1234:0200hn] mov dx,offset Message

;BexomaM M3 Opolenypsl (mepexomM Ha ampec 1234:0105h)
(6) [1234:0250n] ret

(7) [1234:0250h] Our proc endp

HaBaiite mipenamnonoxum, 4To cTpoka (1) pacronoxuiachk Mo aapecy 1234:0100h,
a TIpoliefypa Our proc HAXOMUTCH TO aApecy 1234:0200h (cM. aapeca B CKOO-
kax). Korga mporpamma moiimer m0 cTpoku (2), CerMEHT cs OyaeT colepxKarb
ajpec TeKyllero cermMeHTa (1234h), a CMelIeHUE ip — aapec clAeAylolleil KoMaH-
abl (0105h).

B MoMeHT BbITIOJIHEHUSI CTPOKK (2) B CTEK 3aHOCUTCS TEKYyIllee COCTOSIHME Peru-
ctpa ip (M ToiabKoO!), T. €. YMcIo 0105h. 3aTeM mpolieccop TMepexoauT Ha ajapec
0200h (Ha MeTKy Hauieil mpoueaypsl). Kak Buaute, mupekTuBa Our proc proc
HE 3aHMMAaeT MaMsTH: OHA HyxHa TOJIbKO MporpammaM-acceMoiepam.

Haunnaer pabotats mporenypa Our proc, IPH 3TOM aapec BO3Bpara (B HalleM
TIpuMepe — 0105h) HAXOAUTCA B cTeKe. MBI yKe obpaliaian Balie BHUMaHHE, YTO
B TIpOIIEAypax cJeAyeT O4YeHb TINATESBHO CIENWTH 33 CTEKOM, T. K. €CIH MBI B
MOAMPOrpaMMe 3aHECeM B CTeK KaKOoe-HUOydb YUCJIO M BIOCIEACTBUU, Iepen
BBIXOJIOM M3 IPOLEAYpPbI, €r0 He M3BJAeYeM OTTYIa, TO IPOLECCOp, MOHASI A0 UH-
CTPYKLMM ret, BbITAUIUMT U3 CTEKA HE aJpec BO3Bpara, a TO YMUCIO, KOTOPOE Ha-
XOAMTCS HA BEPILMHE CTEKA.

Hrak, npouenypa orpadotana. Ilpoueccop nouiesn 1o KoMaHiabl ret. KomaHaa
ret JOCTAET IIOCJEIHEe YMCIIO, HAXOMSIIEEeCs Ha BEPLIMHE CTeKa B JAHHbIA MO-
MEHT U IIePEXOMUT 110 ITOMY aapecy. Eciiu Mbl O CTeKOM HUYEro He HaMyIpUiu
(HMYero B HeM He OCTAaBWJIM UM HUYEro "NUIIHero" He BbITALUWUIN), TO ret AOCTaA-
HET MMEHHO 4MCJIO 0105h, T. €. TO, YTO COXPAHM/IA MHCTPYKLUS call, U IEpeii-
IET 1O STOMY aapecy.

BaxHo! )

Mpu BbI3oBE GnMXHEW npoueaypbl B CTEKE COXPaHAETCA TOSNbKO CMELLEHUE cre-
Jylolwen 3a npoueaypon WHCTPyKuuu (B npumepe n3 nuctuHra 15.3 — TOmMbKO
0105h).
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15.2.2. Oneparop retf

ITpu BbIZOBe naNbHEN TIPOLEAYPHI B CTEKE COXpaHSsIeTCsl HE TOJIbKO CMellleHHUe, HO
W CerMeHT sl Bo3Bpata. Hampumep, MbI TOYHO 3HaeM, 4YTO MO aapecy
3456:0400h HAXOOUTCS MPOLEAYpPa BbIBOAA CTPOKM Ha 3kpaH. Ilpobiema B Towm,
KaK OIPEeNeIuTb CETMEHT ITOH IMPOLEAYPhl, OTAMYHBIA OT TOrO, B KOTOPOM Haxo-
JUTCd Halla mporpamma (He 1234h, a 3456h). g 2TOro 3aHeceM B HEKYIO Ile-
peMeHHYI0 (TIyCTb 3TO OYIET New proc) JIBA CIOBA — 3456h M 0400h — ajpec
MPOLIEAYPHl New proc, BKIIOYAs CETMEHT W CMEIEHWE. 3aTeM IepeaacM YIpaB-
JIeHue 3Toil mpouenype (IMcTuHT 15.4).

JNncTunr 15.4. Boi3oB ganbHeil nognporpaMmbl

;3aHOCHM CIlepBa CMelleHMe

mov word ptr [New proc],0400h
;3aTeM CeTMeHT

mov word ptr [New proc+2],3456h
; BEI3bIBaeM Ipolenypy

call dword ptr [New proc]

New proc dd ? ;llepeMeHHasd WA XPaHeHMA adpeca OallbHell Hpouedyps (2 Oanra)

B muctunre 15.4 MbI BHavyajge 3aHOCUM B TNMEPEMEHHYIO New proc CMELICHUE, ad
3daTEM CEIMCHT IIPOLICAYPDI (BCHOMI/IHaCM O TOM, YTO B KOMIIBIOTEPE HOAaHHBIC
XpaHATCA B O6paTHOM HOpHZ[KC). Ecim nocne KOMaHABI call CIEAYET dword ptr,
TO B CTE€K 3dHOCHUTCA HE TOJIbKO CMCLICHUE, HO U CCIMCHT.

BosHukaer Bompoc: Kak KOMIMBIOTEP pa3inyaeT, Koraa HYXXKHO M3BJIeUb U3 cTeKa
TOJIbKO CMEILeHMe, a KOraa cMelleHue U cerMeHT? OTBeT IMPOCTOM: CyLLEeCTBYET
JB€ PasHOBUAHOCTU HMHCTPYKIMU ret: ret m retf. MHCTpyKIMI retf (return
far — manbHUiIT BO3BpaT) — M3BJIEKAeT M3 CTeKa HE TOJbKO CMelleHue, HO U cer-
MEHT (B OTJIMUME OT KOMaHJBI ret, AocTarollel cMeieHue). Eciu Mbl BbI3oBEM
TATBHIOK Tpouenypy (call dword ptr [Far procl), a BBIJEM W3 Hee, UC-
MOJIB3YSl ret, TO KOMIBIOTEP MpocTto "3aBucHer”. B nucrunrax 15.5, 15.6 npuse-
JEHBI TIPUMEpHI.

JinctuHr 15.5. Boi3oB 6nmxHei npoueaypbl

[1234:0200h] call Near proc ;Ber30B OnWkHEN NPOLENYPH
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;BipkHAA npouenypa Near proc (HaxOOMTCA B TOM XE CEIMEHTE, B KOTOPOM M
OCHOBHas IporpaMMa)

[1234:4569h] Near proc proc

;IIpaBUIIBHEDL BEIXOH U3 OJIMKHEN NPOLEeIypHl (NPOLEeOypPH, KOTopasd paclojaraeTcs
B TOM Xe CeIMEHTe, YUTO M NPpOoTpaMMa, €€ BEIBHBAalIas)

[1234:678%] ret
[1234:678%h] Near proc endp

JNnctuHr 15.6. BoizoB pganbHel npoueAaypbl

[1234:0200h] call dword ptr cs: [New proc]

;JaneHAs npouenypa New proc (HaxomoMTCA B IPYyTOM CeTMeHTe)
[3456:0300h] New proc proc

;IlpaBUIIBHEDI BEIXOH M3 HajIbHEM HPOLEeINypPH (IIPOLEeHOypPH, KOTOpas HaxOIUTCS B
IPYTOM CeTMEeHTEe, B OTJMUME OT MNPOTPaAMMEL €€ BHIILIBAKIEH)

[3456:0534h] retf
[3456:0534h] New proc endp

OnHa u Ta e Ipolenypa He MOXeT ObITb BbI3BAHA ABYMS PAa3HBIMU CIIOCODAMHU.
Ecnu sTo manbHsgg mpoleaypa, TO BbI3BaTh €€ CTAHAAPTHBIMU CIOcO0aMu, Kak
OMMKHIONIO, HE IOJYYUTCH, AaXKe eCld oHA OyaeT HAXOOUThLCSI B TOM XK€ CErMEHTe,
B KOTOPOM BEITIOTHAETCS] KOl €€ BHI30BA.

Bo3MoxHo, 2TO MmOKaxKeTcsd BaM Ha IEPBbIi B3I CIOXHO, HO, IMOBEpPhTE, BCE
Ha caMoM jejie o4eHb IpocTo. bonee Toro, myraHMuIlbl HE BOBHUKAET ¢ BbI30BAMU
U Bo3Bpatamu. HyxeH, mpexae Bcero, ombIT paboThl C aCCEMOIEPOM.

15.3. MexaHn3am paboTbl
annapaTHbIX npepbiBaHuin. Oneparop iret

"Ara! — ckaxer uutareib. — YTO-TO Mbl TYT yImycTwiu! A modyemy Toraa mnepes
call dword ptr [Int 21h vect] MbIBaHOCMNIB(HEKLKOM&HHOﬁ,puShf perucTp
¢naros, HO BIOCNEICTBUU ero He gocraem?"”

pushf ;3aHOCUM B CTeK QJarm
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call dword ptr [Int_21h_vect] ; BEIZBEIBAEM HaJIbHIK [IPOLedypy

3ayeM HyYXHO 3aHOCUTH (pJlaru B CTeK KOMAHJOW pushf Mepel BbI30BOM OPUTH-
HaJlbHOTO 0O0OpaboTunKa mpepbiBaHus? TlompobyemM gaTh OTBET HA 3TOT BOIPOC.
CnepBa paccMOTPUM, Ul Yero BooOIle BbI3bIBAIOTCS MPEPhIBAHUS, U YTO IMPOUC-
XOAMUT B 3TOT MOMEHT.

CylliecTByeT 1Ba BUIA MPEepbIBAHMIL: HpocpammHsie U annapamHsie. I1porpaMMHbie
MIPEPBIBAHUS BbI3IBAIOTCS MPOrpaMMaMy IPKU MOMOIIM MHCTPYKIMHU int, YTO MbI
ke HeomHOKpaTHO aeiann. K TakuM TpepbIBaHISIM MOXKXHO OTHECTH, B YaCTHO-
CTH, 21h, 16h, 10h ¥ TIp.

B HacTosiuit MOMEHT Hac OoJbllle MHTEPECYIOT annapamubie TIpepbIBaHUS, KO-
TOpbIe BBI3BIBAIOTCSI aBTOMATUYEeCKU amnmapaTtypoil (ImpoleccopoM) B TeX WU
WHBIX cutyanusx. Hanpumep, npu JejieHUU Ha HOJIb, OOHOBJIEHUU TaiiMepa, Ha-
KATMM IOJb30BaTeNeM Ha KiaBuily U np. B nucrtunre 15.7 mpuBeaeH ydacTok
Koga 0o0paboTyMKa IpepbiBaHUS 0Sh (KJIaBUMATypa) M HEKOTOPOM IPOrpaMMbl,
BBIIOJHAEMOI B TaHHBIA MOMEHT (oOpalaiTe BHUMAHUE HA CETMEHThI).

Jinctuur 15.7. O6pa6oTumnk npepbiBaHma 05h

;O6paboTumx mpepemammst 09h, pPACHIONOXEeHHENI IIe-TO B IIaMATH, KOTOPL
aKTUBUSUPYESTCS [IPU HaXaTUM M OTIIYyCKAHMM KaKOW-HUOYIb KJIABUI:

[0900:0050h] mov al,bl

;30ech HeBaxXHO, KaKOM KOI HaxXOIMTCs. [JlaBHOE TO, YUTO CEIMEHT IOpyIoi,
OTJIMUHELL OT TOTO, B KOTOPOM HAXOIUTCA Hala OporpaMMa (CM. HUXE) .

[0900:0052h]
[0900:0345h] iret
;OTO YaCTbh Hamwey mporpaMMbl, KOTOpPAas B HAHHED MOMEHT BHIIOJIHSCTCH:

(1) [1234:0200h] mov ax, Num regax
(2) [1234:0205h] cmp ax,17
(3) [1234:0208h] Jjne Not equal

AnmaparHoe TpepbiBaHNE 0Sh BBI3bIBACTCS BCeTNa, KOTJA MOJIb30BaTeb HaXKMMa-
eT WIN OTIYCKaeT KaKyl-HUOyAb KIaBUIIY, JaXe TOTNA, KOTAa TMpolieccop YyeM-
TO 3aHAT (HampuMep, KonupyeT ¢dait uiu hopMaTupyer JnucK).

HomycTiM, Moib30BaTelh HAKAT HA KJIABUIITY B TOT MOMEHT, KOT/A Hallla Tporpam-
Ma BbITTOJHUIA cTpoky (2). Urto mpousoiiner? Ha mepBbIit B3WISA KaxeTcs, 4TO
Huuero ocobdeHHoro. Ilpoiueccop 3aHeceT KiaBuily B Oydep, KoTopas OygeT xpa-
HUTbCI TaM IO TOro MoMmeHTa, moka DOS ee oTTyma He 3alpOCUT U HE BBITOJHUT
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onpeneaeHHble aeicTBUg. OMHAKO HA caMoOM Jefie IpoLeccop MpoAenaeT yilmy pa-
GOTHI 32 CYNTAHHBIE O MIJITUCEKYHI. PaccMOTpUM 3TO TTOIpOGHEiA.

V Hac B peructpax HaxoJsTcsl OolpeaesieHHble yucia. boiee Toro, mocje BBITON-
HeHUs cTpoKu (2) uaMeHutcst peructp ¢uaros. B crpoke (3) Mbl mpoBepsieM co-
crosiHue chiara HyJisl, KOTOPBI CUTHAIM3MpPYeT HaM B JaHHOM cllyyae o TOM, pa-
BeH JM ax 17. Hamra mporpaMma HaxomuTcCsl B MOMEHT BbI30Ba IIpPepbIBAHUS B
CerMeHTe 1234h, cMellleHne 0208h (afpec cleayrolneil KoMaHIbl).

Kak caenate Tak, yToOBI TiepenaTh yIpaBleHue MPepbIBAHUI0 09h, KOTOPOE BbI-
IOJHUT CBOIO paboTy (3aHeceT B Oydep KIaBUaTypbl KOJ KIABUIIM, KOTOPYIO
MporpaMMbl MOTYT 3aTeM TMOJYYWUTb TPU MOMOIIU (YHKIUU 10h TpepbIBAHUS
16h), TIPU 3TOM BEPHYTHCS B TO MECTO, C KOTOPOTO MPOU3OIIIO MpepbiBaHUE, HE
HapylLIUB pabOThI Hallled IIpOorpaMMbl?

[Ipoueccopy HYXKHO 3aIOMHUTL HOMEP TEKYILIEro CerMeHTa (cs), CMEIEHUEe Ccle-
JylolIeil KOMaHabl (OHO BCeraa B ip), 4 TAKXKE COCTOsIHME (hIaroB B cTeKe. DTOro
JOCTAaTOYHO ISl TOro, YTOOBI BEPHYTbCS HA3aJ IOCJE TOro, KaK MpephiBaHue 09h
oTpaboTaer, He HApyIIMB MPU 3TOM XOJ BEHITIONHEHWS Halllel TporpaMMbl. 3a-
MeTBbTe, YTO TIPW BBI30BE TIPEPBIBAHUS PETUCTPH HE COXPAHSIOTCSI, KpoMe (raros
U cs:ip! B ciyyae HeoOXOAMMOCTU COXPAaHATb PETMCTPhl AOKHO TO IpephbIBa-
HUE, KOTOpoe TIOYIIITO YIIpaBieHne (B ciIydae HaKaTHsT KIABUIIA — 09h).

IMocie Toro Kak Tpolleccop COXpPaHWJI PETMCTPHI cs:ip W GIarm B CcTeKe, OH
nepenaeT ympapieHHe O0OpabOTUMKY aIllapaTHOTO MpephbiBaHMsl (B HAllleM CIy-
yaec — 09h), ajpec KOTOPOTO HAXOMWUTCS B OIpeAelIcHHOM MecTe TaMsITh (Tie
MMEHHO HaxoagTcs aapeca MpepbiBaHUI, Mbl PACCMOTPUM MoO3Xe). YTo 3HAuMT
"nepemaer ynpasieHue"? [a mpocro "mpbiraer” Ha oIpeneaeHHBI aapec. DTo
OyleT Ha3blBaThCs "MalbHUM OE3YCIIOBHBIM IlepexoaoM”, T. K. Mbl IpbIraeM He
TONBKO Ha CMEIIeHWe BHYTPYW cerMeHTa (Kak B CyJastX, KOTOpble MBI paccMar-
pUBAIU yXe, HApUMep, jmp Init B pasd. 15.1.2), a Ha cerMEHT U CMelleHHeE.

Hrak, ympaBmeHNe TMOJIYYWiIo TIpepbIBaHWe 09h. Eciam B mipolrecce ero paboTHI
MEHSIOTCSl KAKMe-TO PEerucTpbl, TO OHO JOKHO HMX MpelBapUTeSbHO COXPAHUTh,
WHAYe Hallla TIporpaMMa, TIociie OTPabOTKM TIPEepBIBAHUSI 09h, TTOJIYYHUT COBCEM
Jpyrue 3Ha4eHus1 B perucTpax.

Hanpumep, eciu 09h U3MEHUT ax, IPeIBAPUTEIbHO HE COXpAaHMB €ro, a 3aTeM,
COOTBETCTBEHHO, HE BOCCTAHOBUB, TO IPU BBIXOIE W3 NTAHHOTO TPEPBIBAHMS MBI
MTOJTyYUM, 9TO ax HE PaBeH Num Regax (1).

Orcloia XeCTKO€ NpPaBUJIO: €CIM Bbl MUIIETE CBOM 00padOTUMK, TO 00S3aT€IbHO
COXPaHSITE BCE PETrMCTPbl, KOTOopble OH MeHseT. Eciu Bbl Hamucanu obpaboTuuk,
HalpuMep, MpephIBaHMs 21h, U IOCe 3arpy3Ku ero B IaMsITh KOMIIbIOTEp “3aBH-
caeT" WM BeleT cebsl He Tak, KaK XOTeJoch Obl, TO UIIUTE OIIMOKY B BallleM pe3u-
JeHTe. Bo3aMoXXHO, BBl 3a0bLIM COXpaHUTh TOT WJIU WHOW PErucTp B cTeKe. XOTs
MPUYUH, TTO0 KOTOPBIM "3aBHCaeT" KOMITbIOTEP, MOXET OBITh OU€Hb MHOTO.

Hrak, npepbiBaHue 0%h (T. €. oOpabOTYMK MpEephIBaHUS 09h) oTpaboTano: Mmpo-
LIeCCOp JOIleN M0 MHCTPYKLUMHM iret (interrupt return — BO3BpaT MPEPbIBAHUS).
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DTa UHCTPYKIUSI OTIMYAETCS] OT ret TeM, YTO TPU €€ BBIMOJHEHUU MPOLEccop
WU3BJIEUYET U3 CTeKa CerMeHT (cs), cMellleHue (ip) U peructp aroB, BMECTO Ofi-
Horo cMelleHus (ip) (Kak ret). BoT 1 Bcg pasHULIA MEXAY ret U iret.

Pesromupyem:

O ret JocTaeT U3 cTeKa TOJBKO CMEIIEHME JJIsI BO3BpaTa; Mpoleaypa JoJKHA
HAXOOUTbhCd B TOM X€ CEerMEHTEe, U3 KOTOPOIO €€ BhbI3bIBAIOT (OJIMXHSS Mpo-
1eaypa — near (110 YMOJTYAHUIO));

O retf JAOCTaeT U3 CTEKA CEIMEHT M CMELUEHUE; HPOLEAYPA MOXET HAXOAMTHCS
B JOOOM CeTMEHTE, He3aBUCHMO OT TOTO, OTKyJa €€ BBI3BIBAIOT (TATBHSIS
npoleaypa — far WM dword ptr);

O iret JOCTaeT M3 CTEKa CEIMEHT, CMCIICHNEC W aIpecC CI)JTaFOB. I/ICHOIH)SYCTCH
IJId BbIXOJAa U3 HpeprBaHl/Ifl.

Komanpa iret BbITAaCKMBAeT U3 CTeKa aapec Bo3Bpata (cs:ip). B mpumepe us nuc-
TUHIa 15.7 ¢cs = 1234h, ip = 0208h, a B peructpe ¢aroB yCTaHOBIEH (uiar HyJsl,
T. €. ero 3HaueHue 1. 3areM ympabjeHWe TepenaeTcsl Ha 3TOT aapec. Harra mpo-
rpaMmMa TipofoiikaeT paboTarb, He JOTaAbIBasICh JaXe O TOM, UTO KTO-TO ee Tpe-
pBai. EctecTBeHHO, BCe 9TU IMPOLEMYPHI BBIIOIHSIOTCS YPE3BbIYAHO OBICTPO.

Tenepb OTBET Ha TJIABHBIN BOIIPOC: TTOYEMY TI€pPEd BbBISOBOM MPEPbIBAHUS KOMaH-
oW BUJA call dword ptr cs:[Int 21h vect] MBI 3aHOCHUM B CTE€K PErUCTP
¢aroB KOMaHIOM pushf W BIOCIAEACTBUU €T0 HE JocTaeM?

OtBer npoct. CTOUT TOJNBKO IOCMOTPETh HA OTIMYME OIleparopa retf OT iret
(cm. eviie). Tlpu mepemaue ympasieHMs] (BbI30Be) TpepbIBAHUS KOMAaHAOW call
dword ptr .. IPOLIECCOP 3aHOCUT B CTEK TOJbKO CEIMEHT (cs) U cMelleHue (ip)
clenyrouieit 3a KOMaHIoW call MHCTPYKIUU. A iret U3BJIEUET U3 CTEKA CETMEHT,
cMelneHue u daaru. Ho ¢naru Beap He 3aHOCATCS KOMAHAON call dword ptr!
Mpbl ux 3aHoCcUM caMmu, "BpyuyHylo". MHaue mpou3oliieT HapylleHue paboThl cTe-
Ka, 1 KoMmImbloTep "3aBucHeT'. Kak MbI yXe yOeauanch, 3a CTEKOM HYXHO cle-
JUTh OY€Hb BHUMATEIBHO!

15.4. NpakKTtuka

Yro menaer Hawl oOpabOTYMK OPEPBIBAHUS 21h?

OH yMBIIUIEHHO MEepelacT HEeBEPHbIe TAHHbIE MPOrpaMMe, KOTopas MIeT (ailibl
B Kartajore, UCHoyb3ysd ¢pyHKIMM 4Eh U 4Fh. [logpobHee 3TH DyHKIIMU MBI pac-
CMOTpUM, Koraa OyieM MmucaTb 000jI0uKy. 3/1ech Bce BKpaTIIe.

@DyHKIMA 4Eh MIIET NEpBblil (aill WiuM KaTajor Ha JUCKe, M, €CIM KaKoii-
HUOynb ¢aiin HaiaeH, 3aHocuT B DTA uHbopMannio o HEM, KOTopasi CONEPXKUT,
B YaCTHOCTM:

O wuMda ¥ pacmupeHne daiina;

O pasmep daitna;
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O n1aTy 1 BpeMsl co3naHus Qaiiia;
3 arpubyTsl (aiina.

To xe camoe gemaer ¢dhyHKUUS 4Fh. Ee oTinyuMe TOABKO B TOM, YTO OHA WIIET
BTOpOl U Mmocneaywiue daitasl. Tak yerpoeHa MS-DOS.

Hair pesuneHT KOHTposupyeT mpepbiBaHue 21h. Eciau BbI3bIBA€TCS OAHA U3 YIIO-
MSIHYTBIX Bblllie (PYHKLMIA, TO pEe3UAEHT MonIMeHsIeT MHdOpMalMIo, KOTopas Ha-
xoautcs B DTA nociie BbI3oBa MpepbiBaHUST 21h (TUCTUHT 15.8).

NnctvHr 15.8. NMpoBepka BbI3OBOB NMpepbiBaHNA 21h

;lIpoBepseM: BEIBEIBAET JIM Kakasg-TO HnporpamMa ¢yHxumo 4Eh miam 4Fh (nomck
dannos)

cmp ah, 4Eh

je Do _not

cmp ah,4Fh

je Do _not

;Ecim BEIBEIBaeTCs Ipyras QyHKOMS, TO IPOCTO IepelalVM yIIpaBJIeHUe
OpUTHMHANIBHOMY OOpaboTunky 21h xomManmou "mambHuili jmp". 30eck 3aHOCUTH B
crex Qrarym He HyXHO, T. K. Mu OOJbllIe HE BEPHEMCSA B Hal O0paboTuMk. YXOIOMM
HaBceTrna...

Go 21h:
Jmp dword ptr cs:[Int 21h vect]

;VlTak, KTO-TO BBI3BIBaeT OyHkimio 4Fh nmmm 4Eh..
Do _not:

pushf

call dword ptr cs:[Int 21h vect]

IIpexne yem meHsATh MHGpoOpMaLMI0O 0 HaikgeHHbIX (aiiax B DTA, HaM HyXHO
BbI3BATb MPEPBHIBAHUE 21h CAMUM, I TOTO YTOObI OHO 3aHECIO0 HEOOXOmMMbIe
JaHHBlE B 3Ty 001acTb. MbI, KOHEYHO, MOXEM CAMOCTOSTEIbHO 3alMCaTb TyIa,
YTO YroAHO, HE BbI3bIBAsA YKAa3aHHOE BbIlll€ IpepbiBAHUE, HO OTO OyaeT MpPOCTO U
HEMHTEPECHO.

OOparute BHUMAaHME HAa [B€ KOMAHIbl, CJAEAYIOLIME 332 METKOM Do not B
nucruHre 15.8. 3aech Mbl Bbi3biBaeM IpepbiBaHue 21h. Ho xakum obpazom! Benb
JAHHBIA KYCOK KOIa — 3TO U €CTh Halll 00padoTuMK IpepbiBaHusg 21h. Ciaemnosa-
TeJIbHO, €CJAM MbI BBI30BEM IIpEPbIBAHME CTAHAAPTHOM KOMAHIOH int 21h, TO
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OHa TIepeaacT yIpapiIeHNe Ha Hall o6paboTYNK, UTO 3AUKINT MPOLeAypy 1 "To-
Becut" kKommbloTep. Ham 310 abcontotHo He Hago! IlosToMy Mbl BbI3bIBaEM
NpeXHUNH 00pabOTYMK IMPEPbIBAHUA 21h, KOTOPBIA MCIIONb30BAICI A0 3arpy3Ku
HAIlEro pe3uneHTa. DTO MOXET ObITh KaK APYIOd PEe3UNEHT, TaK U CaMO SIpO
DOS. Ilonyuyaercs cBoero poaa "duibrp" mnpepbiBaHus 21h. Ilporpammuct mo-
KeM "(UIbTPOBaTh" Te WIU MHble (PYHKLUMM MpepblBaHUSA U AeJaTh ¢ HUMU Bce,
YTO TIOCYNTACT HYKHBIM!

Hrak, nepenanu ynpasieHue MNpexkHeMmy obOpaboruuky. OH HaM BepHyJl UHOp-
Mauuio o HaitneHHoM ¢aiine B DTA. Urto ganbiue?

"Ho MbI He 3HaeM, rie B mamsitu HaxoauTcst 3T1oT DTA!" — ckaxere Bbl. BepHo, He
3HaeM. OH MoxeT ObiTh, rae yrogHo. [lomyuuth ampec DTA nosBonsier yHKLUSA
2Fh TIpepbIBaHuA 21h. Ho obpatnTe BHIMaHMe, Kak MBI TeTIepb BBI3BIBAEM 21h:

int 21h

IMovyemy Tak? BuI3BaB 21h cTAaHAAPTHON KOMAHION int 21h, MPOIECCOp TTOTAAeT
Ha Havyajo Haiulero obpaboTyuka, B CamMO€ HAYyalo MpoLeaypbl Int 21h proc.
PaccyxxmaeM Tak: B 9TOT MOMEHT B PETHUCTPE ah Y HAC HAXOOUTCS YUCIIO 2Fh. Te-
mmepb ITOCMOTPUTE BHHMATEIbHO, 4YTO TIPOM3ONAET, eCiAW Halla Tpoleaypa
Int 21h proc MOAYYUT YIPABJIEHUE C HAXOASILIUMCS B ah YHCIOM 2Fh.

A eclii oHa Xe TOJYYUT YIpaBJIeHUE ¢ YNCIOM 4Fh B ah? Bor uMmeHHo! TTostomy
MBI, B Cllyyae BbI30Ba MpPEPBIBAHUS 21h C YUCIOM 4Eh WM 4Fh, BbI3bIBAEM Ha-
MPSIMYIO MpeXHUN 00paboTUNK KOMaH101 call dword ptr
cs: [Int_21h vect], a ¢ JIOOBIM APYTMM YHMCIOM — Halll 0OpaboTYMK KOMAaHION
int 21h. 3auyeM Tak nenarh? Jlemo B TOM, YTO BTOPOI BapUaHT 3aHMMAaeT MeHbIIIe
Oaiit, 1a 1 pabortaer OBICTpee.

Anpec DTA nonyuunu. Termepb HEOOXOAWMO TOJAYYUTH ClAydaiiHOE YUCTO. DTO
MOXHO clieJlaTh, BbI3BaB (DYHKIIMIO 2Ch TIpEpbIBaHUS 21h, KOTOpasi BEPHET B OIl-
pelleIeHHBbIX perucTpax Tekyliee Bpemsi. B ¢aitae-npuioxkeHun Bbl HalieTe moja-
poOHOE OMUCAHUE.

15.5. Jlornueckune KomaHpabl npoueccopa

an/H_HI[O BpEMS paCCMOTPETL A0cu4decKue KOMaHObL npoueccopa, KOTOPbIC MCIIOJIb-
3YIOTCA B (baﬁne—npnnoerm/I. Jormyeckux KOMAaH] BCETO HECKOJIbKO:

O and
O or
O =xor

Ipote Bcero oOBSICHUTDL WX IEHCTBUE HA TTpuMepax. [J1aBHoe — TMOHSITH MPUH-
num. MBI emme He pa3 OyleM MCTONb30BaTh JJOTHYECKHE OTepaTophl. DTo omHa
U3 OBICTPBIX W TIPOCTHIX Belllel acceMOiiepa, B OTJIWYHE OT SI3BIKOB BBICOKOTO
YPOBHSL.
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15.5.1. Oneparop or
Oneparop or (MJIN) cayXuT aist BKIOUYEHUST oTpeieIeHHbIX OUTOB (He 6aiiToB!)
B perucrpe, nepeMeHHoi uiau B namsatu (tada. 15.1 u puc. 15.2).

mov ax,1010b
or ax,1111b

;Tenepr ax=1111b=0Fh. TaxuMm 00pPa30M Ml BKIIOUMIX (YCTAHOBUJIM) IIE€PBHE
JeTHpe OuTa.

Ta6nuya 15.1. Pe3ynbTat paboTbl KOMaHAbl or

MepBbiid 6uT BTopoi 6ut Peaynbtat pabotbl or
1 1 1
1 0 1
0 0 0

~File Edit Search Run Data Options Calls Windows Help
31— eunsel CE:IP

B30ADD A% . DDOA|
83C80OF , AR.OF |
BR0ADD -
AR .05
AH . 0A
AH . 0C
AH . 0A

— —

A.bEI+ELSe
v=[UEE+|[0E2
B0

@

L= 4=

{F8=Irace’> <{F10=Step> <{Fb=Go> <F3=51 Fmt> <{Sh+F3=M1 Fmt>

Puc.15.2. Pe3ynbTaT BbIMOMHEHUS KOMaHObl O

mov ah,1000b
or ah,1001b

;Teneps ah=1001b. TaxuM oOpa30M Ml YCTAHOBMIIM HYJIEBOM OUT, & TpeTuy OBUI
yXe YyCTaHOBJIEH IO HaC, HO OH OCTAaJICA HeU3MeHEeHHHM !

15.5.2. Oneparop and

Omneparop and (M) cayxut i uckiIoueHus: outos (tadn. 15.2, puc. 15.3).

mov ax,1010b
and ax,0101b
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;Tenepr ax=0000b=0h. TaxuM oOpaz30M Mul MCKJIOWWIIM IIEPBLI M TPeTuil OUTHL
(oTcueT crnpabBa HAaJIeBO, HAauMHAasA C HYJId) .

Tabnuya 15.2. Pesynbtar paboTbl KOMaHAb! and

MepBbiid 6uT Btopoii 6ut PesynbTaT and

1
1

) File Edit Search Run Data Options Calls Windows Help
[3]—————— sourcel CS:IP
B80ADD MOU A¥ . 000A

OB A% QB
MOU A% .000A
AX.05

=

AH.0C
AH . oA
AH . 0C
20

— —

NU UP EI PL
4 NA PE NC

LS d=ici

{F8=Trace> {F1O=Step> <F5=Go> <F3=51 Fmt> <Sh+F3=M1 Fmt>

Puc.15.3. Pe3dynbtart BbIMONHEHUS KOMaHAbl and

mov ah,1001b
and ah,0001b

;Tennepr ah=0001b. TaxyMm ofpa30M MBI UCKIIOUMIIM TPeTui OUT.

15.5.3. Onepartop xor

Oneparop xor (uckmovawniee WMJ1M) ucnonp3yeTcd B OCHOBHOM Ui KOIUPO-
BaHUS JaHHBIX (Tadu. 15.3, puc. 15.4).

mov ah,1010b
XOr ah,1100b ; Tenepe ah=0110b=06h.

Tabnuya 15.3. PesynibTar paboTsl KOMaHbl xor

MepBbIA 6MT Bropon 6ut Pesynbrart xor
1 1 0
1 0 1
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File Edit Search Run Data Options Calls Windows Help
[3]———————— =ourcel C5:IP
BEDADD Hou A¥ . DOOA
83CBOF OR -OF

AX
BROADD MOU AX . D0DA

MOy AH.DA )
AH.0C |

83E00S

— =

= H.bLEI+El@=

BUv-QUEE+||0EE

. W
ﬁOT)_jﬂ;

Lo i

{F8=Trace> <F10=Step> {F5=Go> {F3=81 Fmt} {Sh+F3=M1 Fmt>

Puc.15.4. Pe3ynbtat BbINO/IHEHUS KOMaAHAbl XOT

OnepaTop xor OYCHDb YI[O6€H TAKKE TSI BKJTIO‘-ICHI/IH/I/ICKI[IO‘{CHI/IH ofgHOTro OuTAa:

mov al,( ;al=0
xor al,l ;al=1
xor al,l ;al=0
xor al,l ;al=1 u T.1.

HMMeHHO 3TUM omepaTopoM Mbl OBICTPO M KPACHBO AHHYJIMPOBAIU PErMCTPhl B
NpeabIIyLINX [1aBax.

15.6. AnnapaTHble NpepbiBaHUA
Hallero pe3ngeHTta

Kpowme ammapartHBIX TIpepBIBaHWIT, B TIpolleAype 0OpabOTKM TIPephIBAaHUS 21h MBI
[0Ka HUYEro paccMarpuBaTh He Oyaem. B daiine-npuiokeHUM €CTb OMMCaHMS,
KOTOPbIX BIOJHE JOCTATOYHO IS MOHUMAHUS pabOThl IPOrPAMMBI.

15.6.1. AnnapaTtHoe npepbiBaHue 05h

ITpepbiBaHue 05h akTUBU3UPYETCs (T. e. Tpolieccop TepeaaeT yrhpasieHue Mmpo-
1eaype obpaboTKM TpepbIBaHUS 05h) MpU HaxkaTuu Ha kiaaBuiu <Shift>+<Print
Screen>. B oTOT MOMEHT cOIep:KMMOE TEKCTOBOTO SKpaHa BBIBOAMTCS HA TIPWH-
Tep (YTO M3HAYAIbHO U JIe]aeT OpUIMHANbHbIA obpabotuuk BIOS). Teneps Bbl
3HAeTe, KaKoe IMpephbiBaHKe HAIPABIAET COAepKUMMOE DKpaHa Ha mpuHTep. Huve-
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ro He MellaeT IMPorpaMMHUCTy YCTAaHOBUTH CBOW OOpabOTUMK Ha MpepbiBaHUEe 05h.
Mpl 3TO U [IeaeM B HallleM pe3uAeHTe (Mpoleaypa Int 05h proc).

ITocne 3arpy3sku pesujieHTa B TMaMsAThb TOJIb30BATEIb HaXWUMaeT KJIABUIIU
<Shift>+<Print Screen> u coaepXuUMOe IKpPaHA BbIBOAUTCS HE HA MPUHTEp, a
COXpaHsieTcsl B TEKCTOBBI ¢aiin B Tekyuiem katanore. Mms daitna Screen.txt.
D10 paboraer Hauia mpoueaypal AGCoNIOTHO HUYEro cloxHoro B Helt HeT. Hu-
K€ MBI pacCMOTPHUM B JABYX CJOBax TPHMHIUN paboThl Halero obpaboTynka
npepbiBaHUsl 05h. JlomofHUTENbHYIO WH(pOpMaLUIO Bbl Haigetre B aiine-
NPUJIOXKEHUH.

Kak BBI yke 3HaeTe, OMMH CHMBOJ Ha SKpaHe 3aHMMaeT 2 6aiiTa: CMMBOJI M €TO
arpuOyT. ATpuOYTHI-TO HAM HE HAI0 COXPaHATh B TeKcToBoM (aiine! IlosTomy
HUX HYXHO "OTCesTb", OCTABUB TOJBKO CHUMBOJBI. [lJIsI BpEeMEHHOIO XpaHEeHHUS
CHMBOJIOB MBI WCTIOJNB3yeM TaMsATh TIepBOW BHUICOCTPAHWIIBI. 3aTeM, BBI3BaB
(GYHKINIO 40h TIpepbIBAaHWSI 21h, MBI COXpaHsIeM OTIeJeHHBIE OT arpubyToB
CUMBOJIBI B TeKCTOBBIN haitn Screen.txt. Bce! MoxHO cMoTpeTh 3TOT aiii B
JI060M TEKCTOBOM PElaKTope.

15.6.2. AnnapartHoe npepbiBaHne 09h

Kak yxxe ymoMuHaaoch, 5TO IpepbIBAHUE BBI3bIBAETCA B Clydae, €CAU MOJb30-
BaTeJb Haxaal WIM OTIYCTWJ Kakylo-HMOynb KiaBulny. B KomibloTepe cyiie-
CTBYIOT TIOPTHI BBOIIAa-BBIBOMIA, KOTOPBIE ceifidac MBI TTOAPOOHO paccMaTpuBaTh
He Oymem. [pwm HaXXaTUW WM OTTMYCKAHWH KJIABUIIW B TOPT 60h 3aHOCUTCS ee
cKaH-Kon. YTOOBI MOJYINTH M3 TOpTa YHUCIO, HYKHO TOJB30BAThCS OTMepaTo-
poM in.

Cnenyer otnuuath ASCII-koa or ckaH-kona. OaHa u3 GYHKIUNH TIpepbIBAHUS
09h — mpeobpaszoBaHue ckaH-kKojga B ASCII-kon. JIns 4yero 3To HyXKHO — pac-
cMoTpuM mo3xe. Ceifyac IIaBHOE YJIOBHUTH TIPWHIIMI PAGOTHI pasHBIX TpephiBa-
HUHA (uctuHr 15.9).

Jinctnur 15.9. O6paboTunk npepbiBaHns 09h

(1) Int 0% proc proc

(2) pusha

(3) in al, 60h
(4) cmp al,b58h
(5) jne No F12

(6) xor cs:Num status,1
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(7) No Fl2:
(8) popa
(9) Jmp dword ptr cs:[Int 09h vect]

(10) Int 0% vect dd ?
(11) Int 0% proc endp

CkaH-kon knaBuiid <F12> — 58h (IIOJAHBIA CIMCOK CKAH-KOIOB KJIABUII CM. €
npuaoxceruu 3). Mpl BHaJajae IOJydyaeM M3 IOPTA 60h CKAH-KOI HAaXATOH Kia-
Bumiu. Eciu aro <F12>, 1O MHBEpTUpyeM HyJIEBOU OUT HEKOH MNepeMeHHOM
Num status W TIEpENaeM YMpPaBIeHWUE OPUTHMHAIBHOMY OOpaboTYMKy 09h. Ecim
MBIl HE TIepellailuM YIpaBJieHUEe OPUTMHAIBHOMY 0OpabOTUMKY, TO TOJb30BaTENb
He cMoXeT paboTaTh ¢ KJIaBUATypoM, T. K. TIpEpbIBAaHME 09h 3aHOCUT B Oydep
kinaBuarypbsl ASCIlI-kon Haxaroii kjiaBulid. Ho MbI-To 3T0Oro B HalleM oOpaboT-
yuke He jesnaem! MoxHO, KOHEYHO, CAMOMY Hallucarb MoJ00HYI0 MPOLEAYyPY, HO
Mbl HE CTaBWJIM 3aja4dy cejlaTb 3TO B JIAHHOM IJ1aBe.

Yto e Kacaercs "TaMHCTBEHHOI" MEPEMEHHON Num status, Mbl PACCMOTPUM €€
YyTh HIXKE.

15.6.3. AnnapaTtHoe npepbiBaHne 1Ch

DTo mpephiBaHUe MPUMEYATETbHO TEM, YTO OHO CaMO IO ceOe BhI3bIBAETCS IPU-
mepHo 18,2 paza B cexyHay. Ecau Mbl HanuiieM KakylO-HUOYAb IIPOLIEAypY M
YCTAaHOBMM Ha Hee BEKTOp MpepbiBaHMSI 1Ch, TO OHA OymeT aBTOMaTUYEeCKU BbI-
3bIBaThCSl YKA3aHHOE KOJMYECTBO pas.

B HamreM ciyuae mpoueaypa Int 1Ch proc "MPOCMAaTPUBAET ' COAEPXKUMOE HyJe-
BOW CTpaHUIIBI U 3ameHsieT cuMBojibl "A" u "a" Ha "O" u "o". TlpuueM, Bce 3TO
MPOUCXOJUT ¢ TIepruoanvHOCThIO 18,2 paza B cekyHay. Hauano manHol mporeny-

pbI TakKoe:

cmp cs:Num status, 0

jnz Go_1Ch

Bor ona, 3Ta "TauHcTBeHHAs" mepeMeHHas Num status. Kak Bumurte, mpoueaypa
Int 1Ch proc NpPOBEpsieT, paBHA JU OHA HYJIO WM HeT. M eciu He paBHa, TO
MEPEXOJAUT HA METKY Go 1Ch. A Tam:

Go 1Ch:
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jmp dword ptr cs:[Int 1Ch vect]

ITpocto mepenaya Ha OPUTUHAIBHBIN oOpaboTuuk 1ch. Eciu mepeMeHHast
Num status PABHA €IMHULE, TO HAall OOpadOTYUK MOMEHTAIBHO IEPELACT
yIpaBJIeHUWE Ha CTapblii BEKTOP, T. €. CUMBOJIbl Ha 3KPAaHE 3aMEHSITbCS He OyIyT.
Ternepb BCIHOMHMM IIpO I[pepbiBaHUME 09h, KOTOPOE MEHSIO I[1EPEMEHHYIO
Num_status NMPW HaXaTuW Ha krasnury <F12>. TIpnyeM MeHSIO0 KOMaHAON xor.
A YTO UMEHHO JIeJlaeT xor — MBI pacCMaTpUBaJd B 3TOU IJIaBe BHINIE.

15.7. 3akniouyeHune

Mrak, Bama 3amaya ceiiyac He pa3oOpaTh IPOrpaMMy IIOJHOCTbIO, a IOHSTh
NPUHIUI PabOThl MpepbIBAHUIA, TPUYEM Ha JOBOJBHO-TAKU CJIOXHOM IIPUMEPE.
Ho ecnu Bel jockoHanbHO pazbeperech ¢ MaTepUaloM JAHHON [JIABbI, TO B Jalb-
HeiilieM BaM OyaeT Ou4eHb IIPOCTO IMMOCTUIATH HOBOE.



haBa 16

MpuHUMnbl paboTbl OTNagYNKoB

B HacTosuleil m1aBe Mbl pacCMOTPUM IMPUHLIMIIBL PAOOThl OTIAMYMKOB HA [IpUMeE-
pe AFD Pro. /laHHasa TeMa BblHECEHA B OTAC/IbHYIO [NIABY, TaK KaK 3TO I€HCTBU-
TeJIbHO BaxHOo. M BOT movemy:

O omramunK It TIPOTpaMMHACTA — 3TO OCHOBHOM M OYeHBb BAXKHBIN WHCTPYMEHT,
T. K. TECTUPOBAaHHME HAMMCAHHBIX Ha accemOiepe MPOrpaMM OCYILECTBISIEeTCS
TOJBKO C €ro MOMOIIbI0. be3 ornaguuka HailTu omuOKy B MporpaMme o4eHb U
OueHb MPOdJEMATUYHO;

O 1pu HeOOXOTMMOCTH WMCCIEMOBATh YYXKYIO MPOTPAaMMYy TIOMOIIB TIpodeccHo-
HaAJTBHOTO TpOoTpaMMHCTa CcO 3HAHWEM acceMOiepa TIPOCTO HeobXoamMa.
WMHoro nyTtu, KpoMe Kak Au3acceMONMpOBaTh MPOrpaMMy WIM 3alyCTUTh €€
[OJ, OTJAATYMKOM, IIPOCTO HE CYIISCTBYET.

YTo0OBl MPOAOKUTE M3ydeHWEe acceMOyiepa, BaM HEOOXOIUMO BOOPYKUTBCS OT-
mamankoM AFD Pro. Ecau mo Hacrostiiero MOMeHTa BBl €ro HE YCTAHOBIJIA, TO
MBI HACTOSITEILHO PEKOMEHJYEeM 3TO cAenarh ceifyac. Ckavarh TIporpaMMy MOXK-
Ho Ha caiite http://www.Kalashnikoff.ru.

16.1. Kak pabotaeTt oThagumk

Bbl 3amyMbIBanuCh Haa TeM, KaK OTJAMYUMK BBIIOJHSET ImporpamMmmy? MOxXHO jau
ero oobmanyTh? EcTecTBeHHO, yBaxaemble yutaTenu! OOMaHyTh OTJaIYMK Ha ac-
ceM0Oiepe odeHb IpocTo. MBI ¢ BaMU yke 3HaeM JBa crocoba:

1. TlepeHecTn cTeK B TeJIO TIPOTPAMMEL.

2. IlpouyuTarh OporpaMmy B IaMsITh IIO0 MECTY €€ 3arpy3Ku 3aHOBO C IMCKa.

OpHako BTOpOi crmoco® Mbl 10 CUX IIOp IoApoOHO He paccmoTpenu. Iloatomy
cAeaaeM 2TO IMPsIMO ceityac.

IToueMy e oTIagUUK padoTal HEBEPHO, €CIU MporpamMma MepeuuThiBaja camy
cebs1 B mamMsITh? JlaBaiiTe pazdoepemMcs criepBa ¢ paboToit caMoro omiaryuka.
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16.1.1. lNpepbiBaHne 03

Bol yke 3HaeTe, YTO CYIIECTBYET PsiA aIMapaTHEIX TTPEePBIBAHWIN, BHITIOTHSIOIINX
T€ WM MHblE PYHKIMU [IPYU BOZHUKHOBEHMU HEKOTOPbIX cuTyauuu. Hampumep:

O mnpu Haxarun Ha xiasuinmm <Shift>+<Print Screen> BBI3BIBAaETCA TpepbIBa-
HUE 05h;

a TIpHU HAXXaTUX WJIN OTITYCKaHUU JIFO0OM KITABUIIN BBI3BIBACTCS MIPEPBIBAHUE 09N,

0 npepbiBaHUE Xe 1Ch BOOOILIE Bbl3bIBAETCS aBTOMAaTMyecku npumepHo 18,2 pasza
B CEKYHIY.
Bce aTu npepbiBaHUS U UX 00pabOTKY Mbl HOAPOOHO pacCMOTpeIu B 21age 15.

Boo0liie HoMepa mpepbiBaHUII OT 00 A0 1Fh "obcayxkuparotcsa” BIOS (I13Y). Bee
OCTa/IbHbIE JOCTYIHbI IMPOrPAMMUCTY WM ONEPALMOHHON cucTeMe (IIporpamm-
Hble npepbiBaHusg). Hanpumep, MS-DOS ucnosib3yer HoMepa OT 20h A0 2Fh
(int 20h — BBIXOI U3 IPOIPaMMbl; int 21h — KOMIUIEKC IPOLEAYp U T. 1.).

Kak monsite ¢pazy "obcayxkuparorcs I[13Y"? Dro 3HauuT, yTo 0OPAOOTYMKU DTUX
npepbiBaHuil Haxoaarcss B obgactu II3Y — MOCTOSHHOM 3allOMUHAIOLIEM YCT-
poiicTBe, B TO BpeMsl KaK o0OpabOTUMKU 20nh—OFFh Haxoadrcss B O3Y — onepa-
TUBHOM 3aIIOMMHAIOIEM YCTPOHCTBE (T. €. B TOil 00JacTU MaMSITU, KOTopas Te-
psieTcs Ipu BBIKIIOYeHUU/Tepe3arpy3ke KoMmibloTepa). EcTecTBEHHO, Mbl MOXEM
nepexBaTuTh Kak mnpepbiBanust I3V (oT 00 A0 1Fh), TaK U Bce OCTalbHBIE, YTO
MBI YK€ Jeau.

YeMm xe npumeyaresibHO IpepbiBaHUE 03h?

O Bo-IEpPBbIX, OHO MCIOJb3YEeTCd Ul OTIAAKU IIPOrpaMM, B YACTHOCTH, IS
padotel AFD u CodeView;

0 BO-BTOpbIX, MALLUMHHBIA KOA 3TOH KOMAHAbl 3aHUMAET BCEro OAMH OAUT —
0CCh, Y€ro He CKaxellb O BbI30B€ APYIrMX HpepbiBaHuid. Hampumep, int
20h—0CDh 20h, T. €. ABa OaiTa;

O B-TpeTbUX, 0OPaOOTUUK TIPEPBIBAHUS 03h M3HAYAJIBHO COAEPXKUT BCETO OIHY
UHCTPYKUHUIO: iret, T. €. MPU BbI30BE JAHHOIO MPEPLIBAHUS MPOUCXOJUT MO-
MEHTaJIbHbIA Bo3BpaT. Moxere, KCTaTtu, 3TO MPOBEPUTh, IPUHYIUTENbHO Bbl-
3BaB JdaHHOE IIpepblBaHUE B JIIOOOM MeEcCTe Ballieil nporpammbl. Huuero He
HpPOU30MIET.

( NMpumeuyaHmne )

YT06bI NPMHYAUTENBHO BbI3BATL MPepbIBaHWE 03h, HYXXHO 3anucaTtb B MioOOM MecTe
Hallen nporpaMmbl int 3.

B mporiecce oTnmankyM mporpaMMBl OTJAMYWK TIepeXBaTBIBAeT TIpepbIBaHHWE O3h.
Iporie TroBops, ycTaHaBIMBAeT BEKTOpP (ampec) MAHHOTO MpephIBAaHUS Ha HEKYIO
CBOIO Ipolenypy. BblMonHssS oaHy KomaHmy (KOrma II0Jb30BaTeilb HAXUMAeT



182 Yacrs Ill. @arinoasa obosoyka, BUpyc, pe3naeHT

knapuiy <F1> unu <F2>), oTjJaguuMK MPOCTO COXpaHSIET CIEAYIOIUN 3a TeKy-
e KoMaHaoi OaliiT U BMECTO HEro BOUCHIBAeT OCCh, T. €. int 3. EctecTBeHHO,
YTO HA 3KPaH OTJIAAYMK BBIBOAUT UZMEHEHHYIO MHCTPYKLUIO B €€ HOPMAJIBHOM,
[1€pBO3/IaHHOM BMJ€, a He int 3. Paccmorpum 310 Ha npumepe. Bo3bMmeM Takylo
MIPOCTEMIYI0O IIPOrpaMMy, KOTOpas BbIBOAUT ONMH CUMBOJ 'Q' Ha 3KpaH B TEKy-
LIYIO [O3ULIMI0 Kypcopa (JiucTuHr 16.1).

Jinctnur 16.1. BoiBog cuMBoOna B TEKYLLYIO MO3ULINIO Kypcopa

cseg segment
assume cs:cseg, ds:cseg, es:cseg, Ss:Cseg
org 100h

Begin:
mov ah, 2
mov dl,'Q’
int 21h

ret

cseg ends
end Begin

B ta6n. 16.1 nmokasana ara nporpaMmma B TOM BUE, KaK €€ 0TOOpaxXaeT OTJamauuK.

Ta6nuya 16.1. LLlar nepBeiii: nporpamMma TOJIbKO YTO 3arpy3unach

CmelteHne WHcTpyKuua accembnepa MaluvHHbIA Kop, Y10 Ha 3KpaHe
0100h Mov ah,2 0B402h MOV AH,02
0102h Mov dl1,'Q" 0B251h MOV D1,51
0104h Int 21h 0CDh21h INT 21
0106h ret 0C3h RET

( NpumeuyaHmne )

KypcusHbiM HavepTaHWeM BblAENEHbl TEKYLUME KOMaHAbl, T. €. KOMaHAbl, KOTopble
BbINOHATCS NOCcre HaxaTtus knaeuwn <F1>/<F2> B AFD.

B xononke Cmemenme ykazaHo, MO KAKOMY CMEILEHHIO HAXOAUTCS B IaAMSITHU
koMaHaa. B xononke WueTpykumus accemoOuepa — peajbHble acceMOJiepHbIe
KOMaH/bI, PacrojioKeHHbIE MO COOTBETCTBYIOIIEMY cMellleHUl0. Peaasvublie ac-
cembnepHvie KOMAHOb — KOMaHJIbl, KOTOPBIE HAa caMOM Jiejie HaXoAsITCd B Tamsi-
TH IO COOTBETCTBYIOLIEMY CMEIeHUIO (YUTAlTe Aaibllie — OymeT IMOHSATHO).
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B kosoHke MammuHbId KOA — MAlUMHHBIA KOJI KOMAH/Jbl B LIECTHaALATEPUY-
HoW cucteMe m3 KojoHku WHcTpykmusi accemdiepa. Komonka Uro Ha 3KpaHe
OTPAXKAET TO, YTO OTJAAAYUK ITOKA3BIBAET HAM HA JKpaHe, a TaKXe OPUTUHATb-
HbII KOJ KOMAaHJ.

( NpumeuyaHmne )

[MoCMOTpETh MALLMHHBIE KOAbl COOTBETCTBYHOLLMX KOMaHA, accembriepa MOXHO B Mio-
6om oTnap4vke, a nyywe — B Hacker's View.

Hrak, 3amyckaem Haiy niporpammy noa otiamunkoM AFD. Komanpga mov ah, 2
PACMONIOXKUTCS TI0 afpecy 100h, a mov dl,'Q' — 102h (cM. Tabia. 16.1). Ecrect-
BEHHO, YTO OTJIAAYUK Cpasy He JacT MporpaMme padboTaThb, a MPOCTO 3arpy3uT ee
B MaMsTh U BBIBEJET HA 9KpaH MHCTPYKIINK accembepa.

HormyctuM, monb3oBarelb Haxkumaer kinaBuiny <F2>. AFD zanomunaetr 1 GaitT
o aapecy 102h (mepBbli OailT ciemylolleid 3a mov ah,2 KOMaHabl. B Hamiem
clIyyae — 0B2h), 3alMCBIBAET HA €ro MECTO 0CCh, T. €. KOMAaHAy int 3, U BbI-
MOJHSIET UHCTPYKIMIO mov ah, 2. Ilociae aToro mpoueccop BbUTOJIHUT HE KOMaH-
oy mov dl,'Q', a int 3 — BbI30BET MpephIBAHUE 03h, aapec KOTOPOro yKas3biBa-
€T Ha ollpefesieHHyI Tpolieaypy oopadotku AFD (oTinagunk-To TepexBaThiBaeT
3TO TIpepbiBaHKME HEMocpeACTBEHHO Tocie 3arpy3ku!) Korna monb3oBatens mnep-
BBl pa3 Haxumaet kiasuiny <F1>, nonayuaercs cnemyromiee (taba. 16.2).

Tabnuya 16.2. Haxanu knasuly <F2> nepBbiti pas

CmelLueHne 2::;5%':11';’; MawmHHbIV Kop, YTO Ha akpaHe

0100h mov ah, 2 0B402h MOV AH, 02 0B402h
0102h int 3 0CCh MOV DL, 51 0B251h
0103h push cx 51h - -
0104h int 21h 0CD21h INT 21 0CD21h
0106h ret 0C3h RET 0C3h

Yo menaer npoueaypa o0padOTKU HNpepbiBaHUs 03h OTIaaYuKa?

HonycTuM, Tekylas KOMaHIa HAXOAUTCS MO ampecy 0102h (cM. taba. 16.2).
[onwzoBatens Haxumaer <F1>/<F2>. [1pepbiBaHue 03h AeaeT Cleaylolliee:

1. Coxpansier Bce U3MEHSIeMbIe OT/IaUMKOM PEIUCTPhI B IAMSITH.
2. BoccraHaBnuBaeT coxpaHeHHbI 0alT (0B2h) MO aapecy 102h.

3. BelcuuTbiBaeT KonuuyecTBO OaiT cienywouleit KoMaHAbl (mov dl,'Q' =
2 GaiiTa = 0B251h).

4. TlonyuuB aapec ciaenywolieit 3a mov dl, 'Q' KOMaHAbl (Y HAC — 104h), 3aHO-
CHUT TIO 3TOMY ajpecy YMcjio 0CCh (T. €. int 3), TIpeABAPUTEIBHO COXPaHUB
3aTepThiit 6aiT (y HaC — 0CDh) B CBOEl MepeMEeHHO.
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5. BblnmonHsieTcs MHCTPYKIMS mov dl,'Q', @ 32 Hel XKe cpasy int 3, KOTopas u
TepenacT yrnpasieHue oTIaTuuKy (rpoleaype oopaboTKN MpepbiBaHUs 03h).

IIpoueaypa oO6paboTKu 03h U3MEHSIET KOE-UTO HA DKPAHE.

BhinonHsier HeKoTopble apyrue jAeicTBusi (BCe 3aBUCUT OT KOHKPETHOIO OT-
JIaJuMKa).

8. M xjer or nosb3oBatensl JaJbHEHIINX YKA3aHUIA.

Korna nosnb3opareib Bropoii pas Haxmer kiasuuty <F2>, nojyuures cienyollee
(tabn. 16.3).

Tabnuya 16.3. [Nonb3oBaresib Haxas knaBullly <F2> Bropoii pas

CmelLueHne ?:g;ﬂ%ﬁt‘g; MawmnHHbI KO, ~ YTO Ha 3kpaHe

0100h mov ah, 2 0B402h MOV AH,02 0B402h
0102h mov dl,'Q’ 0B251h MOV DL, 51 0B251h
0104h int 3 0CCh INT 21 0CD21h
0105h and bx,ax 21C3h RET 0C3h
0107h "mycop" "mycop" "mycop"

OOparuTe BHUMaHMe, KaKOH MAIMHHBIA KO HAXOAUTCSI IO aapecy 0105h—
21c3h. Tlepen HUM, IO aapecy 0104h, HAXOAUTCS KON 0CCh (int 3).

Kak BBl yxXe, BUAMMO, OOpaTWIM BHMMAaHHE, KOMaHAa acceMOiepa MOXeT 3a-
HuMatb 1, 2 u OGonee Gaiir. Hampumep, mov ah,2 — 0B402h — 2 GaiiTa; ret —
0c3h — 1 6aiit. Ecaim mbl "BpyuHylo" B mpolecce padOThl paccMaTpUBaeMOI
HaMW TIPOTPAMMBI 3aMEHHWM OB4h Ha, CKaXXeM, 0C3h, TO BMECTO mov ah,2 MBI
MOJAYYUM MHCTPYKLMIO ret (MAIIMHHBIA KOA KOTOpoil 0C3h). Ho KoMaHga ret
ONHO0ANTOBAsA, B OTJMYME OT mov ah, 2. Kyaa e neHercs BTOpoil 6aiT KOMaHIbI
mov ah, 2 (02h)?

ITpomteccop mpocTo moOMMET 02h KakK add dh, [CD51+BP+5I]. Ho MOCKONBKY
JAHHAs KOMaHjaa 3aHmMMaeT 4 0alita, TO Ipolleccop "TIPUCOSTNHUT" K 02h elle U
0B2h, 51h, ocDh. Bce, koa Havan nyrarbcs. BoT MMEHHO 3TO M IPOUCXOAUT IO
CMEIIEeHWI0 105h B Tabm. 16.3. IMpoieccop pacmosHan 21h KaK MHCTPYKLUIO and.
Ho nocne and AOMXKHBI MATH NPUEMHUK MU UCTOYHMK (HAIPUMEpP, and ax,11b).
CrenoBaTesibHO, TIPOLECCOP BO3BMET CIEAVIONINI 3a 21h 0OaliT, KOTOPHIM OyaeT
0C3h. 21C3h KaK pa3 U eCTb and bx,ax! OTCIOJa U MOSBISETCS IO CMELIEHUIO
103h KaKOH-TO push cx B Ta01. 16.2.

BhiBoa: eciau Bbl "Ha JieTy" MeHsieTe KoJ IporpaMMbl, UMEHTe B BUJY, YTO OJHO-
0alTOBYI0O KOMaHJy HYXHO MEHSIThb Ha OJHOOANTOBYIO, JBYXOAaWTOBYIO Ha ABYXOaii-
TOBYIO W T. 1. MOXHO TaKkKe MEHSTH JIB¢ OTHODOANTOBEIE HAa OMHY ABYXOAMTOBYIO
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U Tip. A MOXHO, U3MEeHUB Bcero | OaifT, crnenars BCKO MporpaMMmy (MU €€ 4acTb)
npyroii. Hampumep, B Hacker's View Bbl BUmuMTe OJWH KO, a BBITIOJHSIET TPO-
rpaMma COBCEM APYIue AEeHCTBUS.

[loyemy xe Toraa omIaguMK BBIIONHSET MPOTPAMMY KOPPEKTHO, AakKe IOCIe TO-
ro, KaK Koj «uckpupuics"? [1eao B ToM, 4YTO 00pabOTUMK IpephIBAHUSA 03 OTJIad-
YUKa BOCCTAHABIMBAET KON, KOTOpbIA ObL1 M3MeHeH. [lociae HaxaTus Ha KJIaBu-
ury <F2> tpetuit pas Mbl mojiyauM OyKBaIBHO cieayioliee (tadm. 16.4).

Tabnuuya 16.4. [Nonb3oBaresib Haxan knaBuLlly <F2> Tpetuii pas

CwmelleHne 2::;5%';12’; MalwmHHbIV Kog, YTo Ha aKpaHe

0100h mov ah, 2 0B402h MOV AH,02 0B402h
0102h mov dl,'Q’ 0B251h MOV DL, 51 0B251h
0104h int 21h 0CD21h INT 21 0CDh21h
0105h int 3 0CCh RET 0C3h

B nanHOM ciiyyae Mojydmiaoch Bce KOPPEKTHO: KOMAH/Ibl ret M int 3 3aHUMAIOT
no ogHomy Gaity. B Tabn. 16.5 mokasaHo, YTO IMPOMCXOAUT IIOC/IE YETBEPTOrO
Haxarus kinapuin <F2>.

Ta6nuya 16.5. Haxanu knasuLly <F2> yetBepTbii n nocneaHuii pas

UHcTpyKuma ac-

CmeuyeHne cembrepa MaLuMHHbIN Kop, Yr1o Ha 3KpaHe

0100h mov ah, 2 0B402h MOV ah, 02 0B402h
0102h mov dl,'Q’' 0B251h MOV dl,51 0B251h
0104h int 21h 0CD21h INT 21 0CD21h
0105h ret 0C3h RET 0C3h

Omnaguuk coobuiaet: "Program terminated OK" ("TIporpamma KoppeKkTHO 3aBep-
muiace").

16.2. Cnoco6bl o60iiTn oTNnagKy nporpamMmmbl

Kak xe Ham cpenarb Tak, urodbl AFD He cMmor npou3BOAMTb OTJIAAKY Halleil
IPOTPaMMBEI?

Ouenp npocto. Paccyxmaem: AFD nepexBaThiBaeT mnpepbiBaHue 03h, 3areMm
BCTaB/IgeT 0CCh (int 3) mocie Kaxmoil koMmaHabl. Ilocie sToro mpoieaypa obpa-
OOTKH MpephIBaHUS 03h OCTAHABAMBACT HAILly IIPOrPaMMY.
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PaccmotrpuM omuH 13 croco6oB. HaMm HyxHO 3amucaTh B camoe Hayauao obpa-
0oTuMKa TIpepbIBaHUS 03h KOMaHAay iret. IlomyuyuThb aapec obpaboTyuka TOTO
WU WHOTO TIPEPBIBAHUSI MOXHO TIPW TOMOIIU (PYHKIIMU 35h TIpEepbIBAaHMUS 21h.
OnHaKo MOXHO ITOJIyYUTh U IOMEHSTh aipec He Mmpuderasd K IOMOIIM OIepalm-
OHHOM cucteMmbl, XoTd Microsoft nenars Tak He coBeryeT. Ho MBI Bce paBHO pac-
CMOTPUM TaKOM CIIOCO0.

16.2.1. Tabnuuya BEKTOPOB NpepbiBaHUM

Bce Tekyuiue aapeca o0pabOTUMKOB NPEPbIBAHMIA HAXOAATCS B TaK Ha3blBaeMOIt
mabauye 6eKmopo8 npepuléarili, KOoTopas pacloyioXeHa To aapecy 0000:0000h.
Kak Bbl 3HaeTe, aapec oOpaboTuuKa J1000ro mpephiBaHus 3aHuMaeT 4 Oaira:
cermeHT (2 Gaiita) u cMeleHue (2 Oaiita), mpuyeM mepBbie 2 OaiiTa — 3TO cMme-
IIEHUEe, a BTOPble — CEeIrMEHT (Mbl YK€ 3HaeM, YTO BC€ JaHHbIE B KOMIIbIOTEpE
XpaHATCAd B 06paTHOM TOpAIKE, BKIIOYAS PACITOJIOXKCHUC cePMeHT:CMemeHme)
TakuMm o0pa3oM, ampec HyJIeBOIro IpepbiBaHMs OyaeT PacHoJOXeH IOo aapecy
0000:0000h, IEPBOTO — 0000:0004h, BTOPOro — 0000:0008h U T. A. B nucTtuH-
re 16.2 npuBeaeH mpuMep YTEHUsI aapeca oOpaboTynKa MpephIBAHUS 21h HAmpsi-
MYI0 U3 TabJMLibl BEKTOPOB IIPEPbIBAHUIA.

Jinctnur 16.2. NMony4yaem aapec BeKTopa npepbiBaHuA
13 Tabnuubl BEKTOPOB NpepbiBaHNi

XOor ax,ax

mov es,ax ; AHHYJIMIpyeM €S
mov bx,es: [21h*4] ;B bx — cMemeHune
mov es,es: [21h*4+2] ;B es — cerMeHT

;CoxpaHmM anpec npepbBanus 21h na Oynymee
mov Int 21h offset,bx ;CoxpaHmM CMeleHrue

mov Int 21h segment,es ; CoxXpaHnM CeT'MeHT

;Ber3pBaeM IpepelBaHue 21h

mov ah, 2

mov dl,'!’

pushf ;BaueM 3neck pushf — BH 3HaerTe..
call dword ptr [Int 21h offset] ; PaBHOCMIIBHO int 21h

Int 21h offset dw ?
Int 21h segment dw ?
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B nenom, mpumMep He HyXOaeTcs B MOSCHEHMSIX, T. K. BCE OINEPaTOphbl Mbl yKe
paccMmatpuBai. OTHAKO CTOUT OOpaTUTh BHUMAaHWe Ha CeNyIoIe CTPOKN:

mov bx,es: [21h*4]

mov es,es: [21h*4+2]

ACCGMGJ’[ep, B OTJIMYMUE OT A3BIKOB BBLICOKOI'O YPOBHS, BBIYHUCIUT BBIPAKCHUE B
KBaapaTHbIX CKOOKax Bcero OIMUH pa3, €CJIM B HUX HaxXodATCA TOJIbKO 4HKCJd, 4 HE
PErucCTphl. To ectb IpouecCcop, BLIIOIHAA NPUBECACHHBIC BbILIEC CTPOKM, HE
CTaHEeT MOCTOSHHO BBIYMC/IAThH, CKOJAbKO OydmeT 21h*4+2. JlaBaiiTe pasdepemcs,
KaK TaKO€ BO3MOZXKHO.

st Havana BBIMMCIMM CcaMu: 21h*4+2=134 (86h). IlomoOGHble BhIpaKeHUsl,
BcTpeyvarolyecs B MporpaMmmMe, BBIYUCISIIOTCS Ha CTaJMU acceMOIUpOBaHUs, T. €.
TporpaMmoii-accemMoepoM. 3arycTUB MPOrpaMMy TOJ OTAAAUYUKOM, MBI YBUIIUM,
YTO CTPOKA mov es,es: [21h*4+2] OygeT OTOOPAXKATbCHA KaAK mov es,es: [86h].
YUuTBIBAS 3TO, MOXHO CMEJO 3alUChIBATh, HAIIPUMED, TaK:

mov ax, (23+5)*3
mov cx,34h+98/2

He 0ecroKosICh 3a TO, YTO MOAOOHBIE BBIPAKEHMS OYIYT IMMOCTOSHHO BbIYMCISATHCS
MTPOIIECCOPOM, TEM CAMBIM 3aMeIsis paboTy.

A 3ayeM 9T0 HyxXHO? Heyxenu mporpaMMHCTy caMOMY CJIOXHO MOCYMTATh U 3a-
mrcarb pe3ynsrat? OTBET MPOCT: I yroOCcTBAa W HATJIAAHOCTH B TIpoliecce HaIli-
CaHWs TIpoTpaMMBI. B HamreMm cirygae MBI cpasy BUANM, YTO B es 3aHOCHUTCS CeT-
MEHT TIpepbIBaHUs 21h:

mov es,es: [21h*4+2] ;21h — npepwBaHue; +2 — CETMEHT.

A ecau Obl MbI ITOCUMTATM M Cpa3y 3alUCaIM Pe3ybTaT — mov es,es: [86h] —
TO HaM MPUIUIOCH OBl TOTAA TPU TIPOCMOTPEe KOAa CBOelt TpoTpaMMBbl KOTma-
HUOYAh B OYAyIIEeM TIOCTOSTHHO BBICYMTHIBATH, BCIIOMHHATH, YTO WMEHHO MBI 3a-
rpykaeM B es. MOXHO, KOHEYHO, JeJaTb MTOMETKM B Buae KomMMeHTapueB. Ho
9TO YK Ha Ballle YCMOTPEHUE: KOMY KaK yIoOHei.

Cremyer WMeTh B BUAY, UTO BBIPAXEHUS THTIA mov ax, [bx+di] OCTAIOTCS Kak
€CThb, T. €. BbIUMCJIEHME 3HAYEHHUSI CyMMbl PEIMCTPOB bx W di OyaeT IpPOU3BO-
JUThCS MOCTOSIHHO, KaXKIbIA pa3 MpK MPOXoJe MPOLECCOPOM ITOIO yyacTKa Koaa!
OT1Kyna 3HaTh IporpaMMe-accemOiepy, Kakue 3HaueHUs HaXOMITCI B perucrpax
bx M di B MOMEHT acceMOnupoBaHusi? B maHHOM BBEIpaXEHUHW B ax TTOMECTUTCS
CyMMa 4IHCell, KOTOpBle B TIPOIIeCcCe BHITIOMTHEHWST 3TOM KOMaHABI HAXOISITCS B
perucTpax bx # di.

A ¢ Kakoii LIeJBI0 MBI TIepel [21h*4+2] YKa3bIBaeM peructp es? KoHeuHO, MOX-
HO OIYCTUTh es, HO TOrAA MBI MOJYYUM HE afpec MPEPhIBAHUS 21h, A YTO-TO CO-
BCceM Jpyroe. Perucrp es ykasblBaeT Ha TO, YTO HYXKHO 3arpy3uThb CJIOBO B es,
KOTOPOE PACIONOXEHO MO CMELIEHMIO 21h*4+2, MPUYEM HE U3 KAKOro-HUOYIb
CerMeHTa, 4 MMEHHO U3 TOrO, KOTOPBLl yKazaH B es. [109TOMy MbI, COOCTBEHHO,
U 3arpyXanu B Havyaje Hyab (T. €. CeTMEHT Tab/MLIbl BEKTOPOB MIPEPHIBAHUIL) B es
(nmuctunr 16.3).
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Jinctmir 16.3. 3aHOCUM B es cerMeHT Tabnnubl BEKTOPOB NpepbiBaHUi

XOor ax,ax

mov es,ax ; AHHYJIMIpyeM €S

mov es,es: [21h*4+2] ;B es — cermMeHT

16.3. NpakTtuka

Tenepp BepHeMcs K OTIamuuMKy. MTak, HAM Hy>KHO 3aHECTU B MEPBbIA OANUT Mpo-
1eaypbl 00pabOTKM TpepbIBaHUsI 03h KOMaHAY iret, TeM caMbiM "BBIpYOUB" OT-
naguuk. ITpexne momyuum agpec oOpaboTynKa IpepbiBaHUs 03h (JTUCTHHT 16.4).

Jiuctuur 16.4. NMonyyaeM BeKTOp NpepbiBaHuA 03 U3 TabnuLibl BEKTOPOB NpepbiBaHNi

XOr ax,ax
mov es,ax
mov bx,es: [03h*4] ;B bx — cmemeHune

mov es,es: [03h*4+2] ;B es — cerMeHT

Tenepb 3aHeceM iret (MAlUMHHBIA KOJ iret — OCFh) B caMoOe Hayajuo obpaboT-
yuKa:

mov byte ptr es:[bx],0CFh

[locne BhIMONHEHUS ITOM KOMAaHAbl OTJAAAYMKOM, NPU BbI30BE IpPEepbIBAHUS 03h
[IPOU30MIET MOMEHTaIbHbIA Bo3Bpar. CileaoBarenbHO, OTAAMYMK HE CMOXKET I0-
JIy4UTh YOPABAEHUE IMOCTE BBIIOTHEHUS KaXAOH KOMAHAbI OTJIaKMBAaeMOM IIpo-
rpammbl. [ToaToMy Bech OCTalbHON KOJ (BIUIOTH IO int 20h) BBITIOJHUTCS /1O
KoHII1a 6e3 octaHoBOK (cM. ¢aitn dbglé 01.asm).

Ha xomanze ke int 20h OTJIAMYNK OCTAHOBUTCS W COOOIINT O HOPMAaJGHOM 3a-
BEpIICHUH TPOTPAMMBI, T. K. TPEPBIBAaHNE 20h TaKKe TMepeXBaThIBACTCS UM TTOCTe
3arpy3Ku, a6kl KOHTPOIMPOBATh 3aBepllieHNe PabOTh OTIAKUBAEMOI TIPOTPAMMEL.

s Toro 4TOOHI JIydllle TIOHATH paboTy OTiIamunKa B haiire-puioxXeHN!, Haii-
JUTe " ! DEBUG.ASM". UTO HYXHO caeaarh:

1. M3y4yute onucaHusi B JaHHOM daite.

2. Tloay4yuTe " ! DEBUG.COM".
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3. 3anycrtute ero u3 DOS.

4. 3anycrute daitn nog ornaguukom AFD unu CodeView.

5. Obpamume enumManue, 4mo nocae KOMaHovl call credyem nop.
6

B AFD naxwmute 4 pasa kmasumy <F2>, no Tex mop, MoKa He MOSBUTCS
Hagnuck "Program terminated OK".

7. B CodeView naxmurte 4 paza xrasumy <F10>, 1o Tex nmop, moka He TOSBUT-
cs Hagnuch "Process XXXX terminated normally”.

8. BrliiguTte U3 oTIaaA4YuUKA.

9. 3anycrure cHoBa ¢hailll oA OTIAIYUKOM. Bee 6HumaHue Ha KOMAHOY nop, ecau
maxkoeas umeemcs!

Bor BaMm 1 0Ka3aTeJIbCTBA BCETO BLIICHU3JIOKECHHOTO

YcBouB NMpUBENEHHBIN B JaHHOU TJlaBe MaTepua, Bbl 0e3 Tpyaa MoiMmeTe, rmove-
My IOpU YTEHMM MIPOrpaMMbl caMoil ce0sl B MaMATb OTIaAYUK padoTaeT HEBEPHO.
[IpuueM, yTo MMEHHO OH AenaeT? DTo mokasaHo B Taba. 16.6.

Tabnuya 16.6. 3aMmeHa oT1a04NKOM UHCTPYKUNN ret Ha int 3

CmeuteHne UHcTpykums accembnepa MalunHHbIN Kog YTo Ha aKpaHe
0120h int 21h 0CD21h INT 21
0122h int 3 0CCh RET

3mech TIpUBeJCH YYacTOK KOAa TIPOTPAMMBI, KOTOpass CYNTHIBAET ceOsl B MTaMSITh.
[penmnonoxuM, YTo MOJHBIA KO 9TO# MporpamMMbl B IUCTUHTE 16.5.

NnctvHr 16.5. MonHbIf Kog nporpamMmbl

mov ah, 3Fh

mov bx,Handle

mov cx,offset Finish-100h
mov dx,offset Begin

int 21h ;8Ta CTPOKA...

ret ;.JI BTa CTPOKa MNpMBeIeHH B Tadmuie 16.6
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BuumarensHO mocMoTpuTe Ha KoJoHKN MHCTpyKmusa acceMoiepa 1 Uto Ha 3Kpa-
He. [logymaiiTe, yTo MPOU3OHIET, €CAM Mbl KOJTOHKY UTO HA 9KpaHe CKOIUpPYeM B
konoHKy MHCTpyKus accemoaepa?

B stoMm cinyuyae mpocro 3arpercst int 3 (0cch). To ke camoe MPOUCXOIUT, €CIIU
Mbl YMTAaEM CBOIO IpOrpaMMy B HaMmsTh ¢ Aucka. Ha aucke Beab BMeCTO int 3
OyneT ret! A XaK OTJAagYUK IIOJYYMUT YIPABICHUE, €CIM int 3 B IAMSITU 3aTUpa-
erca (IepesanuchiBaercs)?

Ha xommnakr-aucke, B karamore (016, Bbl Haigere ¢aitnbr Tuna dbglé 0?.asm.
[locMoTpuTe uX, MOYMTANTE OMMCAHMS, 3AIYCTUTE I10A OTIamYuMKoM. OmHaKo
oOpaliaeM Ballle BHUMAaHUE, YTO HEKOTOPbIE M3 ITUX MPOIPaMM MOIYT 3aBMCATh
mpu ux omnanke mog OC Windows 9x.



MmaBa 17

3apaxeHue caityioB BUPYCOM

17.1. OnpeaeneHune TEKyLLEro cCMeLLeHus
BbIMNOJIHAEMOro Koaa

Kak yxe ynmomuHanzoch B MPOILIBIX [JaBax, HAlll BUPYC TepseTcd B aapecax, €Ciu
OH JIOTIUCHIBAETCS Tocje Koja 3apaxkaeMoro daitna. YToObl n36exarTh 3TOTO, Mbl
MePEHOCWIM KOJ BUpYycCa B 00JacTh 7-i BUAEOCTPAHUIIbl, B KOTOPOH OH YU BbI-
nonHsicsa. Huxke mpuBeneH oJuMH M3 BapUAHTOB ONpeAeSeHUS TEKYLIEro cMelle-
HUS BbIMOMHsAeMoro Koja. [Tpudyem 3TOT BapuaHT paboTaeT B JOOOM ciydyae, He-
3aBUCUMO OT TOIO, MEPEeMEeCTUI JU IMPOrpaMMUCT KOA COOCTBEHHOM IPOrpaMMbl
Kyna-iubo 1o APYroMy cMelleHuio uid HeT. IlomHMTe, Korma Mbl IBITATMCh 3a-
MUCHIBATh BUPYC B XBOCT (paiiia, Mbl aKIIEHTUPOBAIM Ballle BHUMAHWE Ha TOM,
YTO KOMAHABl BUAA mov dx,offset Message OYIyT BBIIJISIAETh B OTJAMYMKE KaK
mov dx,400h. Tlpu mepeMellleHUM BUpyca B XBOCT "MPOTPAMMBI-KEPTBBHI" Mbl,
TEM caMbIM, TIepeMelllaeM CTPOKY Message. B MTOre mosiydaercsi, 4To Mo cMmellle-
HMIO 400h OyIeT He Hallla CTPOKa, a YTO-TO APYIOe.

[Nonyuutpb e 3HaYeHue PerucTpa ip OOBIYHOM KOMAHAOH mov He ymaercsd. Ilo-
3TOMY HaM clieayeT NpuberHyTb K 0ojiee XUTpuiM criocobaMm. Hampumep, K cro-
co0y u3 nuctunra 17.1.

Jinctuur 17.1. Mony4veHne 3Ha4YeHNs perncrpa ip

; AxOOBI IepexommMM Ha MNPOoLenypy, NPM STOM B CTEeKe COXpaHdeTcd ampec
clenmyomey 3a KoMaHmoM call MHCTPpyKUMM (T. €. pop ax).

call Label 1

Label 1:

;U cpasy xe IocTaeM 3TOT aIpeC M3 CTeKa.
pop ax

;Ternepk B ax HAxXOOUTCSA TeKyIMil aipec (CMemeHue) .



192 Yacrs Ill. @arinoasa obosoyka, BUpyc, pe3naeHT

[louemy kxomaH#a call Label 1 BCEra 3aHOCUT B CTE€K TEKYILUEE CMEIICHUE, Bbl-
SICHUTh MOXHO B omnamuuke (puc. 17.1, 17.2 u 17.3). TeM He MeHee, MBI TO3XKe
paccMOTPUM PasyinIuE mov dx,offset Message U call Label 1. Mur BbBISICHUM,
TToYeMy B TIEPBOM CiIydae B dx 3aHOCHUTCS KOHCTaHTa (ITOCTOSTHHOE YMCIO), a BO
BTOpOM ciydae — "riaBaionnee”. Tak wiM vHaye, cUMTANTE, YTO B IPUBEICHHOM
BBILLE TPUMEPE MBI MOMYYaEM BCELAA TEKYILEe CMELIEHUE METKU Label 1.

ITo 3TOMY IPUHLMITY Mbl TEIEPD MOJIYYUM TEKYLIEE CMEIEHUE B HALIEM BUPYCE,
TEM CaMbIM, YCIOXHMB 33adyy MU — KakK CIEICTBUE — YCOBEPIIEHCTBOBAB CaM
Kkoxa Bupyca. Ho 006 aToM HuXe, B claeaylolieM pasaee.

SI DO0O
DI DOOO
BP DOOO
SP FFFE

C§ 1DE?
DS 1DE?
ES 1DE?
8% 1DE?

IP 0140

HS 1DE?
F§ 1DE?

Stack +0 DODO
+2 20CD
+4 9FFF
+6 9A00

AR, 0143
Foo
ES

?
BFD501
8BF?

DI .01m5
51.DI
SI.AX

SI DO0O
DI DOOO
BP D000
SP FFFC

6800BF
o7
BFD501
8BF?
D3F0
B2A100

C§ 1DE?
DS 1DE?
ES 1DE?
8% 1DE?

IP 0143

HS 1DE?
F§ 1DE?

AR

AR . 0143
BFODO

ES

DI, m1im5

SI.AK
C¥.D0A1

PiProcStepEjRetrieveiHelp ON

Stack

DS : 0020
DS :0028
DS :0030
DS :0038
DS : D040
DS : DO48

Puc. 17.2. B cteke — cMmelleHne cneayowein KoMaHapl
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17.2. Bupyc

Hrak, otkpsiBaem ¢aitn virusl7.asm. Cpasy ke 3a METKOW Init MBI TMoOJy4yaeMm
CMEIIlEHNE, TI0 KOTOPOMY PACTIONIOKEHA MEeTKa Get ip (cm. pasd. 17.1). U3 atoro
azipeca HY>KHO BBIYECTb CMEIIEHNE METKU Get ip.

HomycTnM, MBI 3aITycKaeM BHUPYC TepBBIi pa3. To ecTb Bce CMEIIeHUs comaepskaT
BepHBIE 3HAUyeHMd. Takke AOMyCTMM, YTO METKA Get ip HAXOAWTCS TO auApecy
0203h (ucTuHr 17.2).

JNinctnnr 17.2. Mony4aem TeKyliee cMeLUeHNe B Koae

(1) [1234:0200h] call Get ip

(2) [1234:0203h] Get ip:

(3) [1234:0203h] pop ax

(4) [1234:0204h] sub ax,offset Get ip

Ha puc. 17.3 npoaeMOHCTpUPOBAHO, KAK MPUBEACHHbIA BbIILIE YYaCTOK KOJAA Bbl-
[JSIIUT B OTJIAAUMKE B Cllydae, €c/d BUPYC 3allycKaeTcs IepBhlil pas.

afd YIRUS17.COM - Far

SI DoOo GS 1DE? IF 0144 Stack +0 DODO
DI DODO DS 1DE? +2 20CD
BF DODO E§ 1DE?7 HE 1DE?7 +4 9FFF
SP FFFE 8§ 1DE? F§ 1DE? +6 JA00

A%, 0143
BFOD——
ES

DS : 0030
=040

Puc. 17.3. B ax — Tekyuiee cmeleHmne

Ctpoka (1) 3aHOCHUT B cTe€K YuUcIO 0203h, a (3) — jgocTaeT U3 cTeka 0203h.
Taxum 00pa3zoM Mbl OCTABUJIU CTEK BHIPOBHEHHBIM W TOJYUYMJIU TEKYIIUK aji-
pec (cMmelnieHue) BuITTOJHsIEMOro Koaa. CerMeHT, Kak BBl 3HaeTe, MOXHO TIO-
JIYUUTD TaK: mov ax,cs, YETO HE CKAXEIIb O ip. 3aepy3Ka U umeHue Hanpamyio
yucaa 6/u3 ip He donyckaemcs!
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Hanee mpoucxoauT cieayoliiee: B cTpoke (4) BbIYMTaeM M3 203h CMellleHUe MeT-
KU Get ip B mamsaru. B ommaguuke ctpoka (4) Oyaer Bcerja BhIMISAETh TAK:

sub ax,0203h ;sub ax,offset Get ip -2 ax=203h-203h=0

Terepp MpeiacTaBuM, YTO KOJ BUpyca ObLl IIEPEHECEH CaMOW MPOrpaMMoil B Ipo-
1ecce 3apakeHus] B XBOCT HekoToporo aiina, pasmepom 1000h GaiiT (obpatute
BHUMaHWE Ha cMellleHUs B cKoOkax). ToT ke caMblii Koa OyaeT pacrojararbest
Mo TakoMy aapecy (TuctuHr 17.3).

Nunectvnr 17.3. Kop nepemMellieH B XBocT "caiina-xepTebl”

(1) [1234:1200h] call Get ip

(2) [1234:1203h] Get ip:

(3) [1234:1203h] pop ax

(4) [1234:1204h] sub ax,offset Get ip

Torma crpoka (1) 3aHOCUT B CTE€K YMCIO 1203h. Pop ax JOCTaeT €ro M3 CTEKa.
3aTeM BbIIOJHSETCS Cleayloliee AeiiCTBUe:

sub ax,203h ;sub ax,offset Get ip - ax=1203h-203h=1000h

Ternepb B ax HaxoauTcsl pazmep "daitna-xkepTBol”, T. €. 1000h. [Tonryuynunu to, 4yto
HaM ¥ HYXHO!

BrronrHe BO3MOXHO, YTO TIPWHITUTT HE M0 KOHIIA MOHATeH. B TakoMm ciydae ocobo
He MepeXXuBaiite, T. K. B a2a6e 20, Koraa BUPYC OyIeT TOTHOCTHIO paboToCTIoco0-
HBIM, BBl YVBUINTE Ha TIPAKTHKe, KAK WMEHHO TOACTABISIOTCS HEOOXOMUMBIC HaM
s3HaueHus1. Ceifuac mpocTo MoxeTe HaOII0IaTh 32 TEM, KaK Mbl "UrpaemM" ¢ aape-
camu.

Hrak, Teneps B ax pasmep "daiiaa-kepTBbl'. UToObl NONYYUTh pealbHOE CMELle-
HME€ TOrO MM MHOIO aapeca, HaM J0CTaTOYHO NPUOABUTH K YXE€ MMEIOLIEMYCs B
perucrpe "HeHOpPMAallbHOMY' CMELIEHMIO TO, YTO HAaXOAUTCSl B ax, T. €. AJIUHY
"(aitna-xeptBol”. BoT 4TO MBI AenaeM B BUpyce (IUCTUHI 17.4).

{ JIncTMHr 17.4. BblMMCneHNe peanbHOro CMELLEeHNA

;CkonmupyeM Hall BUPYC B OOJIacThb 7-¥ BUIOEOCTPAHMUE,, T. €. CHOeJlaeM TO, UTO
yXe Oejlalyl B Opelbloymell IJiaBe, TOJbKO "npaBuibHen".

push OBEOOh
pop es
;es — cerMeHT, Kyzna OylIeM IepeMelaTbh KOI BUPYCa,
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mov di,offset Open file

;di — cvemeHme (ampec caMoV MepBOU MNPOLemypPH (CM. Gami-mpuiIoxeHue) )

mov si,di
;si1 mosmxeH comepxaThb PEAJILHENA ampec (cMmemeHue), T. K. Mel [IOKa €le B

cermMeHTe "danna-—xepTBH'"...

add si,ax

mov cx,offset Finish-100h

;T.e. cx = MHAa HameI'o BUpyca B OaiTax

rep movsb ;Tenepb B IIaMATM OBe KOIMM Hamero BHUPYyCa

OOparuTe BHUMaHMe, KaK Mbl IOJy4YaeM aapec IEepBOH IpOleayphbl B MAMSTH.
[loHgaTHO, YTO moOC]Ae AUPEKTUBBI offset He 0053aTEIbHO JOKEH WUATH anpec
METKWM WJIN CTPOKU, HAMpUMeEpP, JJIs BbIBOAA C MOMOIIBI0 (DYHKIIMU 09h. A Tak
Kak METKM W JUPEKTUBBI (MHCTPYKIIMU MporpaMMbl-accemMdjiepa) He 3aHUMAIOT
MmaMsiTh, TO B di MBI 3aHeceM aapec (cMelleHue) mepBoro OaiiTa TMpoueaypbl
Open file, T. €. mov ax,3D02h (HO HE caMy KOMAHAY mov, & €€ CMEILECHUE).

Kommto koma B 7-#f BHAeocTpaHWIle MBI caenard. Temepb MOXHO M TIepeXOIUTh
("npeiraTs") Ha Hee. Ho B maHHOM cilyyae Mbl He OyaeM MCIIOJb30BaTh OMEPaTop
jmp. JlaBaiiTe 4yTb-4yThb YCIOXHHUM 3amady. Ilpexne yem pasduparh, BCIOMHUM
[IPO OIEPATOPbl BO3BpaTa M3 IMOANPOrpaMM U IPepbIBAHMI: ret, retf M iret
(uetuHr 17.5).

JinetnHr 17.5. Mepexop no Apyromy agpecy ¢ NOMOLbIO retf

(1) mov bx,offset Lab return
(2) add bx, ax

(3) push cs

(4) push bx

(5) retf

(6) Lab jmp:

Ha puc. 17.4 u 17.5 nmokazaHo, 4To OpoLECCOp IepeaaeT yIpaBieHUe KOIMU KO-
Ja BUPYCa COBCEM B APYroii CerMeHT (CIeAMTe 3a PErUCTPOM cs).
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SI Oipe [CS 1DE? ]| IP Oi6k6 Stack +0 BFOD

DI @iA6 DS IDE? +2 018D

BP 0000 ES BFOD HS 1DE? +4 1DE? AF PF CF
SP FFF& S8 1DE? F§ 1DE?7 +6 0000 0o o 0]

]

DS : DOEo
DS : DOng
DS 0010
DS D018
DS : 0020
DS : 0028
DS : 0030
DS 0038
DS - 0O40
DS :DO48

3 4 C D E
CD 20 FF 9F 0O 87 OA 4B
15 04 56 01 15 02 FF FF
FF FF FF FF FF AD 1D CO
64 05 14 OO 18 oo 00 0O
05 00 0D 00 OO oo 00 OO

EiProcS te plER

Puc. 17.4. loka ewle B Ha4albHOM CEerMmeHTe

fd ¥YIRUS17.COM - Far )

AR 0000 SI 0ipe (CS BFOD)] IP 0168 Stack +0 D18D
BR 0168 DI 016  DS—IDE? +2 1DE?
CR 0000 BF mo00 ES BFOO HS 1DE? +4 0000
DX D000 SP FFFA 88 1DE? F§ 1DE? +6 20CD

]

DS : DOnO
DS : 0008
DS :0010
DS :0018
DS 0020
DS 0028
DS 0030
DS D038
DS : D040
DS : D048

C D E
CD 20 FF 9F 00 7R FO FE 87 OA 4B
15 @4 56 01 15 @4 54 D5 02 FF FF
FF FF FF FF FF FF FF FF AD 1D CO
64 05 14 OO 18 OO0 E7 1D oo 00 0O
05 00 00 D0 0D 0D 0D DO oo 00 0o

PiProc S teplklR

Puc. 17.5. Yxe B HOBOM cerMmeHTe Koaa

Tenepp, eciiu Bbl pa3oOpaiuch C retf, TO MOHATh MPUHLUI PAOOTHl NPUBEAEH-
HBIX BBILIE CTPOK Tpyda He cocraBuT. KomaHma retf JOCTaeT M3 cTeKa 2 CJIoBa
(4 Gaiita): cMelleHWe W CETMEHT JIJIsi BO3Bpara B TO MECTO, OTKY/Ia NaJbHSISI MPo-
Lieaypa Bbl3biBanach. Mbl XK€ UMUTUPYEM BbI30B Ipoueaypbl. IloBepbTe, mpolec-
COpYy BCE PaBHO, OTKYyJa BbI3bIBAlach IpoLEAypa U Kyda HYXHO BO3BPAllaThCsl.
Bbonee Toro, oH BoOOIIe HEe CIEIUT 3a TeM, BBI3BIBAJIACH JIK TIpoleaypa. OmHaKo
[PU IOJb30BAHUM TAKMMU METOJAMM HYXHO OBITh MpPeAeibHO BHUMATEIbHbIM,
OYEHb TLIATEJbHO BCE IOArOTOBUThH U 00A3aTe]bHO MPOBEPUTH HECKOJIBKO Pas.
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INpn BEI3OBe HmambHEH TIpollenyphl B CTEK 3aHOCUTCS CIiepBa CMEIIeHHUE, a 3aTeM
cerMeHT Juig Bo3dBpara. Hdenaem sto B crpokax (1)—(4). YuuThiBasg, 4To B KOMIIb-
I0Tepe JaHHBIE XPAHSTCS HAOOOPOT, HO CTE€K PACTET CHU3Y BBEPX, TO B HaMSTU
CerMEHT W cMelleHue OyIyT pacmojararbcsl MMEHHO TakK, KaK HaM HYXHO.
B ctpokax (1), (2) Mbl moslyyaeM cMellieHue Ijs1 Bo3Bpara. K 3ToMy cMellieHuIo
U TpubasisieM pasmep "daitna-kepTBb”, KOTOPBIM HaxXxoAUTCs B ax. Temepb B
CTEKE y HAC CMEIEHUE M CETMEHT METKU Lab jmp (TOYHEE, MepBOTO OMeparopa,
KOTOPBIN HaxomWUTCs Trociie Hee). Ha ocHOBe BEHIMIEM3TOKEHHOTO IMOCTapaiTech
pazobparbesi, UTO JesnaeT cTpoka (5).

Bompoc: a kxak HaM BepHYThCSl Ha3ad, B cerMeHT "daitna-xepTBol'? OTBET HA 3TOT
BOITPOC MOXXHO HAWTH B MpujiaraeMoM chaiijie ajsl TpakTUIecKoro U3ydeHusl.

17.2.1. NepBble 6aitTbl "haitna-xepTsbl"

OO0parute Takke BHUMaHWE, YTO MBI CO3[JaeM MaccHUB OalT "daitna-xepTBbl",
KOTOpbIE HYXXKHO BOCCTaHABIMBATh MOCJE TOTO, KaK BUPYC OTpaboTa:

First bytes db 90h, 90h, 90h, 90h, 0CDh, 20h
BDTO0 — 3HAKOMBIE MAIIMHHBIE KOJBI:

90h — nop;
0CDh — int;
20h — 20h.

M3 sroro nojyyaem nporpammy:
nop

nop

nop

nop

int 20h

B nmannbIii MaccuB OyneM 3aHOCHUTH TIepBble 6 GaiiT "TIPOrpaMMBI-KEPTBBI", BMe-
CTO KOTOPBIX 3aIuIlieM Jmp HA HAYaJo HaIlero BUpyca. boiee Toro, 3TM GaNTHI
OymyT 3ammcaHbl BMECTe C TEJIOM HallleTo BHpyca Ha OUCK, Tocie "daiiia-
KepTBbl". OHM HYXHBI U1 TOIO, YTOOBI BIIOCAEACTBUU, KOLAa BUPYC OTPabOTaET,
BOCCTAHOBUTb UX B HaMSTU MO ajpecy 100h U "HOpbIrHyTh"' Ha Hero. Ilporpamma
JaXe U He 3alMoJ03pUT, YTO KTO-TO Iepel TeM, KaK OHa IMOJydyuaa ylnpapieHue,
yXe 4TO-TO Aejall.

M3HavansHO MBI 3aIlONHSAEM MAacCWB KOMaHIAMU nop, a MOCHe HUX — int 20h.
DTo HYXHO UTI TOTO, YTOOBI TIPW TIEPBOM 3aIycKe BHUpyca KOPPEKTHO 3aBep-
IIUTHCA.

IlepBoIii 3ammycK BUpyca — 3TO KOTJA MBI TOJBKO-TOJIBKO €T0 cacceMOIMpoBaIn
(monyuunu COM-paiin) v 3anycTuand TOJyUYEeHHYI0 TporpaMMy (B Hallem ciy-
yae — 9T0 Oymer virusl7.com). OHa oTpaboTaeT: eciau HaWAeT TOAXOMSIIINI
daiin, To 3apa3suT ero, BOCCTAHOBUT IE€pBbie 6 OalT M NepesacT ymnpapieHue Ha
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METKY 100h, TMmoJjaras, 4TO BOCCTAaHOBHJIA OaiThI

First bytes IepBble OANTHl 3apaxeHHOro (aiiua,
ynpasieHue (puc. 17.6, 17.7).

"(aitna-kepTBel" U TMepenana
eMmy ympasieHue. Ho Ha nmene mbl nmpocto BeiiiiemM B DOS. A eciu MBI He Boc-
CTAHOBUM O2TU OaiThl, HO MepeiaeM Ha METKY 100h, TOrma BUpYC OyaeT paboTarb
b6eckoHeuHo. Eciam ke Mbl 3apa3uiu Kakoi-Tto (aiiyl 1 coXpaHWIU B IepeMeHHOR
TO MbI IIPOCTO MEpeAagnuM ei

fd ¥YIRUS17.COM - Far

AX 1A00 SI mimi GS 1DE? IP 1% Stack +0
BR 0168 DI 0106 DS 1DE? +2
(= ] BF moom ES 1DE? HS 1DE? +4
DX D080 SP FFFE 88 1DE? F§ 1DE? +6

3 4 5 b6 7 G
CD 20 FF 9F 00 %A FO FE 87
i5 U4 56 0i 15 @4 54 05 02
FF FF FF FF FF FF FF FF AD
E?7 1D 14 00 18 00 E7 1D oo
05 00 00 DD 00D 00 00 DO oo

E{Proc S te plEiR

1]

DE:
Ds:
Ds:
Ds:
DS:
DS:
Ds:
DE:
DE:
Ds:

noon
200D
2FFF
FADD

0000
noog
noio
noi8
no2o
no2g
no3o
0o38
0040
no48

D E
oA 4B
FF FF
1D ED
0o 0o
0o 0o

Puc. 17.6. lNMogrortoeka k nepexony Ha agpec 100h

fd ¥IRUS17.COM - Far

AR 0100 SI OiRl C8 1DE? IP 0100 Stack +0
BR 0168 DI 0106 DS 1DE? +2
noom BF mooo ES 1DE? HS 1DE? +4
noso SP FFFE 88 1DE? F§ 1DE? +6

D1 2 3 4 5 6 7 C
CD 20 FF 9F 00 %A FO FE 87
15 @4 56 01 15 @4 54 D5 n2
FF FF FF FF FF FF FF FF AD
E?7 1D 14 00 i8 @O0 E7 1D olo}
05 00 00 D0 0D 0D 0D DO olo}

1

Ds:
D5 :
DE:
DE:
Ds:
Ds:

Ds:
DS:
DS:
D5:

Dooo
20CD
2FFF
2A00

noon
0008
0010
0018
no2o
noz28
no3o
no3g
no4o
0048

D E
bA 4B
FF FF
iD EO
oo 0o
oo 0o

Puc. 17.7. BoT 4TO B KOHUE paboTbl BMpyca HaxoamTcs

no ctaprtoBomMy agpecy 100h
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Ecnu BBl 3ar1siHYIU B Qaita-npuiokeHue, To 3aMeTUJIU TaM He CTPOKY
First bytes db 90h, 90h, 90h, 90h, OCDh, 20h

a

First bytes db 4 dup (90h), OCDh, 20h

HupektuBa dup — duplicate — myOaMpyeT 4Mcio, KOTOPOE HAXOIUTCS B CKODKAxX
CTOJIBKO Pa3, CKOJIbKO YKa3bIBAET CTOsIlas mepen Heil uudpa. CpaBHUTE MpUBe-
JeHHbIe Bblllle ABe cTpoku. OJHAKO ClieayeT MMETb B BUAY, YTO OTOT MACCUB 3a-
HUMAaeT MaMsATh Ha aucke. [Ipole roBops, oH YBeTMYMBAET HAIly TIpoTpaMMy Ha
6 GaiiT.

ITpumep:
Array db 1500 dup ('1")

€O3/1aCT MacCUB Array pasmepoM 1 500 GaiiT, 3amoiHUB €ro Mo YMOJYAHUIO
uudpoit "1", HO yBEJIMYUT MporpaMMy Ha yKa3zaHHOE KOJWYecTBO OaiT. 3amoi-
HeHWe maccuBa "eIMHUIIeH", a Takke JIOBIM APYTMM CHMBOJOM, YKa3aHHBIM B
KPYIJIBIX CKOOKax Tochie dup, MPOUCXOIUT HA CTAANU acceMOIMPOBaAHUSI.

17.2.2. lNepepaua ynpasneHusa "dpanny-xeprsee"

OOparuTe Takxke BHUMAaHME, KAaK Mbl IIEpeXoiuMM Ha aapec 100h (mepemaem
yrpasieHue "dailny-xeprBe” 1mocjie Toro, Kak supyc orpadoran) (uctuur 17.6).

JinetnHr 17.6. Mepexop Ha agpec 100h

mov ax,100h

Jmp ax ;0e3yCIOBHEI Mepexoll MO amapecCy, YKaz3aHHOMY B ax

C BUpPYyCcOM I10Ka JocTaTo4yHO. B 2rase I8 Mbl paccMOTpUM OIUUOKY, KOTOpas ObI-
JIa CO3HATEJNbHO MOMYILEHA B HACTOSIICH [J1aBe, ¢ TeM, YTOOBI Bbl cCaMU IOIpPOGO-
BaJIM e¢ OOHAPYXHUTD, a TAaKKe TIPOTOJIKUM MICATh 0O0TOUKY.



Mmasa 18

BbicoKoypoBHeBas
onTumMusauyua nporpamMmm

18.1. NpumMep BbICOKOYPOBHEBOI ONTUMU3aL NN

AJITOPUTM IE€PEBOAA KOJOHKH/CTPOKU B JIMHEHHBINA aapec AT BbIBOAA CUMBOJIOB
METOJOM IIPIMOro OoToOpaxeHusd B BuUAeoOydep, MPUBEAESHHBIH B IpolLeaype
Get linear ¢aiina display.asm eraés: 14, MOXHO HEMHOIO ONTUMU3UPOBATDH CliE-
aytoimuM obopazoM (muctuHru 18.1 u 18.2).

JNnctunr 18.1. HeontnMnanpoBaHHbli BapnanT (14 cTpok)

iVs panna display.asm, mpouenmypa Get linear, riasa 17

push ax ; COXpaHVM BCe MCIOJIb3yeMEle PeIMCTPEL
push bx

push dx

shl di,1 ;MaTeMaTrka: yMmHoxaeM dl Ha 2 (dl=dl*2)
mov al,dh ;B al — psan,

mov bl, 160 ; KOTOPEDI HYXHO YMHOXMTL Ha 160

mul bl ;yMHOXaeM: al (psan) *160; pesynbTaT — B ax
mov di,ax ;pesysbTaT yMHOXeHMsa B di

xor dh,dh ;aunynvpyem dh

add di,dx ;Tenepk B di ymHeMHEDI ampec B Bumeodybepe
pop dx ; BOCCTAHaBIMBAEM PEIMCTPEL.

pop bx

pop ax

ret
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JNuctunir 18.2. ONTUMN3NPOBaHHbIN BapuaHT (12 cTpok)

push ax

push dx

XOr ax,ax

xchg dh,al ;Vveem: dx = dl, a ax = dh
mov di,ax

shl ax, 6 ;dh * 64
shl di, 4 ;dh * 16
add di,ax

add di,dx

shl di,1 ;di o * 2
pop dx

pop ax

ret

To, 4TO BTOpO¥ BapMaHT Kopoue Ha 2 CTPOKM — 3To Mejoun. He B atom meno.
OH OpIcTpee, TaK KaK MCIOJb3YeTCsl KOMAaHIA CABUIA shl, 4 HE YMHOXEHHS mul,
Ja U PEerucTpoB 3a1elCTBOBAHO MEHbIlI€ — TOJbKO ax.

Huxe Takxke mpuBeaeHbl ¢GoOpMYIbl BbIUKUCIECHUS JIMHEWHOro aapeca Buacoly-
depa:

Jinueluent anmpec = (COL*80+RAW) *2

Orcroza:

Jinuenuent ampec = (COL*64+COL*16+RAW) *2

Wiu:

Juunenuen ampec = ((COL shl 6)+(COL shl 4)+RAW) shl 1

BaxHo! '

KomaHnapl div (geneHve) n mul (YMHOXEHWE) BbINONHAIOTCA ropasfo MearneHHee,
Yyem onepauuun casura.

HJaHHbI mpUMEp HAISIIHO AEMOHCTPUPYET MPUHILIMI BBICOKOYPOBHEIO ONTHUMM-
3UpPOBAHUS HporpaMM. s Toro YyToObl OBIANETh UM B COBEPIICHCTBE, HEOOXOau-
MO 3HATh KOJMYECTBO TAKTOB, 32 KOTOPBIC BBITIOHACTCS Ta WIJIM MHAs KOMaH/A.

18.2. Owunbka B rnnaese 17

B erage 17 Gblna yMbILLIEHHO AOMNYILEHA ONHA OIIMOKA. 3aMEeTUTb 3Ty OILMOKY
Bbl MOILJIM TOJIKO B TOM clIydyae, eCiid pazo0opaiu MPorpaMmy MOJTHOCTBIO.
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C Kkakoii 1enbio Oblia JomylineHa omubka? Jlego B TOM, UTO AJISI TOTO, YTOOBI Y3-
Harb YTO-TO HOBOE, IPUXOAUTCH CTOJKHYTbCH C YEM-TO CJIOXHbIM. B JaHHOM cCiy-
yae — CJIOXKHOCTb 3aKjloyalach B TOM, YTO Mporpamma He padoraia Tak, KaKk OHa
JoJKHA ObL1a padorath. Bel HauuMHaeTe mymarhk: modemy Tak? IlokomaBuiuck B IIO-
JIy4EHHOM M3 TOW WM MHOM INaBbl MHGMOPMALIMK, U3YYUB (haidl-IIPUIOKEHUE, Bbl
BAPYT HaxonuTe oluoky! TTpu 3TOM, 06e3yclIOBHO, BBl UCIBITHIBAETE MONOXUTEThb-
Hble 3MolnK. bojee Toro, eciv BBl MbITAIUCh HAWTHU 3Ty OMIUOKY, TO 3TO TOCTY-
SKUJIO BaM Xopolllel TPakKTUKOM B UCCIeAOBAaHUHN YYKOTO KOJa.

18.3. O6onouka Super Shell

[Ipexnae Bcero, 3anycture moayvyeHHbl ¢aiin (sshell§.com) U mocMoTpute, Kakue
3aJlayl OH BBITIOJNIHSET, Kak pearupyeT Ha Haxatue kmaBuin <Ctrl>+<F5> u
<Esc>. Temnepn OymeM pa3ompath.

18.3.1. NMepepaya paHHbIX Npoueaype Yepes cTek

OOpature BHUMAHMUE, KaKUM OOpa3oM Telepb BbI3bIBAETCHA MOAMPOrpaMma
Draw frame.

DTOT MeTOA Has3biBaeTcsl Mepefauyeil JaHHbIX Mpouenype yepesd crek. Ilpu mpo-
rpaMmMupoBaHuu mon Windows BbI30B BCeX MPOLELYp MPOU3BOAUTCS TAKUM CIIO-
cobom. B Windows Her monsitusi "mpepbiBaHue”. EcTh IoHSITUE "cUCTEMHAas
dynkuug”. Camoe m1aBHoe i BAC HA JAHHOM DTalle — IOHSTh MPUHILIMII Iepe-
JaYNd JaHHBIX B CTeKe. XOTS HA caMOM JIeJie Bce OUeHb MpocTo. [IpWHITNIT TaKoB:
3aHOCd B CTeK, HampuMep, 20 6aiiT, mpolleaypa, MONTyYNBINas YIpaBIeHUE ¢ Ta-
paMeTpaMi B CTeKe, JOJKHA CaMOCTOSATEIHHO WX MOCTaTh, YTOOBI BHIPOBHATH
crek. Kakum obpazom?

CyliecTByeT oepaTop ret N, TA¢ N — KOJHWYECTBO OCBOOOXIAEMBIX OAaUT M3 cTe-
Ka. B mpuHInIIEe, omeparop ret N aHAJIOTHYEH ret, 32 MCKIIOYEHUEM TOTO, UYTO
OH He TOJbKO BBIXOIUT M3 TIOANPOTpaMMEI, HO TIepel 3TUM JOCTAeT U3 CTeKa OIl-
penmeleHHOe KoJmvecTBo OaifT. JlaBaiiTe paccCMOTPMM 3TO Ha TIPOCTOM TIpHMeEpe
(ucTuHr 18.3).

Nunctunr 18.3. Nepepava aaHHbIX NoAnporpaMmMe B cTeke

(1) push 123h
(2) call Our pr
(3) pop ax
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(4) Our pr proc

(5) ret
(6) Our pr endp

31ech MBI BBI3BIBAEM TIPOILEAYPY Our pr (2), MPenBapuTENBHO 3aHecsd B CTEK He-
KOTOpBIA MapaMmerp aisg JaHHoi Ipoueaypbl (1). Uto Ttakoe mapamerp? Hampu-
Mep, JUIST BbIBOJA CTPOKHM HA 3KPaH C TOMOIIBI0 (DYHKIIMK 09 MBI JOJDKHBI Tepe-
JaTh JaHHOH (PYHKLIMU HapaMeTp — aapec CTPOKHU IJIS BbIBOAA.

IIpouenypa our pr oTpabOTaeT W 3aBEPIINTCS, TIPU 3TOM B CTEKE OCTAHETCS TIe-
penaHHbIi eil mapaMeTp (4ucio 123h). HaM HyXHO BBITAlLIUTb €ro U3 CTeKa, T. K.
CTeK y Hac OCTaeTcsl He BRIPOBHEHHBIM. MBI 3T0 U fietaeM B cTpoke (3).

Bpone Bce nonsitHo. Ho uto nmenath, eciid Mbl nepegaeM He oauH, a 20 mapameTpoB?
Kaskmerit pa3 ipr BBI30BE TIPOIIEAYPBI TOCTaBaTh WX 13 creka? ['pomMosnko, HeymoGHO
U MeeHHo. boree Toro, HaM HYXHO MCIONB30BaTh KaKOW-HUOYIb perucrp, Kyaa
MOXHO OyIeT BBbITPY:KaTb MapaMeTpbl M3 creka. i pellieHus] MOJOOHbIX 3amad U
CYIIECTBYET OMepaTop ret N, TIe N — KOJUYECTBO BBICBOOOXKTAEMBIX U3 cTeKa OaiT
repeJ BO3BpaToM M3 MOANporpamMbl. BoT Kak Oyaer BBIMJISICTh TPUBEAECHHBINA BbI-
11Ie [pUMep ¢ UCIONb30BAHUEM AaHHOIO omneparopa (IMCTUHT 18.4).

! NneTunr 18.4. Vicnonb3oBaHue onepaTopa ret N

(1) push 123h
(2) call Our pr

(3) Our_pr proc

(4) ret 2
(5) Our pr endp

OmnepaTop ret 2 BHITAIIWUT M3 CTeKa IMPEXIE BCETo aapec Ui BO3Bpara, a 3aTeM
VBEJIWYNAT sp Ha 2, T. €. KaK OBl "MCKYCCTBEHHO" HOCTAaHET U3 CTeKa JaHHBIC,
[IpUYEM HE 3aIeHCTBYSI HUKAKUX PErUCTPOB.

1 yero Hy:KHO HCIIOJIB30BaTh METOJ Mepeaadr MmapaMeTpoB yepes crek? [leno B
TOM, YTO €CJIM TOH WJIM MHOH MpolLenype HeoOXOAMMO MepeaaBaTb OrPOMHOE
YUCIO TTapaMeTpoB, TO HaM:

O BO-IEPBBIX, HE XBATUT PETUCTPOB;
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O BO-BTOPHIX, MPHACTCS 3aBOIUTH COOTBETCTBYIOIIEE KOJMIECTBO TIEPEMEHHBIX,
rae OymyT XpaHUTbCS ITapaMeTphl;

O B-TpPeTbUX, OTO YBEIMUMBAET pa3Mep IMPOrpaMMbl;
O B-YeTBEPTHIX, YMEHBIIIAET CKOPOCTH PAOOTEHI.

KoHeuHo, ecau mpolenype HYXHO TepeNaTh ABA-TPU MapameTpa, TO MOXHO
(1 XxenarenbHO) MEPEAaBaTh UX B PErUCTPAX. A €ClU JecsiTb, KAK Y HAC MPU BbI-
30B€ Draw frame? B mpouuielii pa3 Mbl 3aBOAWIM TPU CHELMATbHBIE [EPEMEH-
Hble. Ho Tenepb Mbl CyLIECTBEHHO YCOBEPLUEHCTBOBAIM HALLY Opouenypy. Mbl
yxke mepegaeM 10 mapamerpoB. CrnenoBarenbHo, OylaeM NepenaBaTb UX B CTEKE
(uctuHr 18.5).

JNinctunr 18.5. MNepepaya napaMeTpoB B cTeKe AN NoAnporpaMMbl Draw_frame

push 23 ; BEICOTA

push 78 ; IMPYHA

push 1F00h JLBET

push offset Mess head ;HAOIIUCh BBEPXY

push 1E0Oh ;ee LBeT

push offset Mess down ;HAONIMCEL BHUZY

push 1D00Oh ;ee LBeT

push 0O ;coofmenre BHYTPU PaMKuU
push 0O ;ero LBeT

push 0O ; KOIMPOBATH JIU DKpPaH?
call Draw_frame ;pUCyeM pPaMKy

Cpa3zy OTMETHUM, UYTO KOMaHJbl BHJAa push 23, push 0 TOJKaKOT B CTEK
2 baifta, a He 1. Terepb cunTaeM KOJIUYECTBO 3aHECEHHBIX B CTEK OAMNT:

push 23 - 2 GanrTa
push 78 - 2 Ganrta
push 1F00h - 2 GanrTa
push offset Mess head - 2 Canra
IO 7 L

Uroro: - 20 Bamr

CrnenoBaresibHO, MPOLEAYPa Draw frame MOJKHA AOCTaBaTh U3 CTEKA CTOJBKO XK€
Oaiit. Takum 0OpazoM, BbIXOA U3 3TOHU HMpouLeaypbl OyIeT CIEeIYIOLINM:

ret 20
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CrenyeT Takke UMeTh B BUAY, YTO TIPW BBI3OBE JTAHHOM Mpoleaypbl HYXKHO OyaeT
Bceraa 3aHocutTh B ctek 20 Oaiit (10 cioB), gaxe eciu 3TU JaHHbIE €l He HYXKHBI.
MHaye MbI ocTaBisieM CT€K He BbIPOBHEHHBIM!

Oo6paruTe BHUMAHUE, KAK Mbl [IepelaeM [apaMeTphbl IpoLelype PUCOBAHUSI OKHA
B Halleit obonouke (puc. 18.1—18.3).

ECl v SSHELL18.C0M - Far

File Edit Search Run Data Options Calls Windows Help
[3]——————— =zourcel CE:IP
0306

E8DO02
E87E0L
6A17
6A4E
68001 F
686704
68001E
688104
68001D
6A0E
6A0E
6ADD
E86 D00
E8O702
DACE
7410
3C1B
75F5
E81F00O
73FD
E86701

<{F8=Trace> <F10=Step> <{F5=Go> {F3=S1 Fmt>

Puc. 18.1. lNepenaya napameTpoB B cTEKE

=l c¥ SSHELL18.COM - Far

Edit Search Hun Data Options Calls Windows Help
——— =zourcel CE:IP
8E760C MOU SI.WORD PTR [BPF+0OC]
8EB4600 HOU AX.WORD FTR [BP+0A1
E81600 CALL 0226
1] POP D
81C20101 ADD D, oiol
8B7604 SI.WORD FTR [EBP+041
WEFG §I.51
7406 0222
8EB4602 AX.WORD FTR [BP+0Z1
E82DOD 024F
o7
C21400
WEFG
7406
Eg0400
Eg1FO0
C3
0731
57
1]
O09F4:0234 OE

{F8=Trace’> {F10=Step> <{F5=Go> <{F3=51 Fmt>

Puc. 18.2. Bos3epart 13 nognporpaMmmbi
1 BblpaBHUBaHNE cTeka
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ECl v SSHELL18.C0M - Far

File Edit Search Run i Calls Windows Help
3F]— 3

09F4:0103 ESOO02
E87E0L
6A17

6A4E

68001 F
686704
68001E
688104

E86701

<{F8=Trace> <F10=Step> <{F5=Go> {F3=81 Fmt>

Puc. 18.3. [Nocne BbINOMHEHUS MOANMPOrpamMMbl CTEK BbIPOBHEH

BoszHukaer Bompoc: Kak HaMm MOJYYMTb IOCTYI B IpOLEAype K 3aHECEHHBIM B
cTeK napamerpam?

g oToit nenu B accembiepe MPUHATO MCIOJIb30BaTh PETUMCTP bp, KOTOPBIA MbI
PEeNKOo 3aTparMBajid B HalUMX HPeablayliuX npumepax. OQHAKO BCIOMHUM ellle
pa3 npuHLuIl paboThl cTeKa.

Crek pacreT cHu3y BBepx. IlepBblil apaMeTp, 3aHeCEHHbId B CTeK — IOC/ASIHUIA
Wit Haweid npouenypbl. M Haobopor. [laBaiite crepsa paccMOTpUM BCe Ha ca-
MOM MPOCTOM Ipumepe (iuctunr 18.6).

JinctnHr 18.6. icnonb3oBaHne peructpa bp

(1) push offset Messagel
(2) push offset Message2
(3) call Print_string

(4) Print string proc

(5) mov bp, sp
(6) add bp, 2
('7) mov ah, 9

(8) mov dx, [bp]
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(9) int 21h

(10) mov dx, [bp+2]
(11) int 21h

(12) ret 4

(13) Print string endp

(14) Messagel db 'llpuBer!S$'
(15) Message2 db 'Sto s!$'

v SSHELL18.COM - Far =10l x|

i Edit Search Run Data Options GCalls Windows Help
————— szourcel CE8:IP ————— " [V1reyg
AR STOSW fA¥ = 1FBC
BOCDH Hou AL.CD = noom
8B4EiD Hou CH.WORD PTR L[BP+1i0] = noom
FIRE REF STOSW = 180@
HOu AL.EBEC FFE4
EBPF = FFEf

STosy
[ Mou SI.WORD PTR [BP+081)

»

09F4
B 0@
D9F4
02F4
I

CALL

0226
8Bi6CDI4 MOU DX .WORD PTR [04CD]
52 PUSH D

8B760C MOU SI.UWORD PTR L[EP+0OC]
8B460A MOU AR .WORD PIR L[BP+0A]

01 EC]
EB1600 CALL 0226 3206
5A POP DX

EI PL
memnrul b MxN9F4: [x01481 11
181 (20 90 AE E1 E1 A8 EF 2C 20 8C AE E1 AA A2 AD 2C] (Poccuna, Mocksa
9 20 32 30 30 3@ 20 oD 20 82 EB E5 AE A4 20 00D 20) Lzmmm - Buxon . )
g 82 EB 20 a4 A5 A9 E1 E2 A2 A8 E2Z A5 AB EC AD AE D NEWCTGHTEALHOR
F4 i 20 ES AE E2 A8 EZ2 AS 20 A2 EB A2 E2 A8 20 A2 20 XO0THTE BWHTH B [I
T U

<FB-Trace> {F10=Step> {F5=Go} <{F3=81 Fmt} <{Sh+F3=M1 Fmt> DEC

Puc. 18.4. lNony4yeHne cmelleHns CTPOKN N3 rnepenaHHbIX
B CTeKe NapamMeTpoB

3nechb Mbl BbIBEJIM [IBE CTPOKM Ha DKPaH, MCIONb3Ys MBaXIbl (PYHKIMIO 09 Ipe-
pBIBaHUA 21h. OTO, KOHEYHO, YKACHO, HO JUTSI TEOPETHYECKOTO WCCIICIOBAHUS
rotiner. Kaxk BB myMaeTe, 9TO Ipon3oimeT?

Cnepsa BbiBegeTcs1 cTpoka "Oto a!", a 3arem — "llpuser”. Ecau y Bac ocraics
BOIIPOC, IOYEMY MMEHHO B TAKOM IOpPSAKE, TO ellle o0paTMM BHUMAaHUE Ha cje-
JyIolliee: CTeK pacTeT CHU3Y BBepX. CliemoBaTeNlbHO, MEepBEIiT mapaMerp, 3aHeceH-
HBI B cTek, OyaeT mocienHuM. Crpoka (8) mosydyaer aapec Message2, a (10) —
Messagel. O4eHb BaXXHO TTOMHUTH 3TO TP WCTOIB30BAHNM JaHHOTO MeToma!

O6parute BHUMaHKE, YTO B caMOM Hauvajie mpoueaypbl (crpoku (5), (6)) MbI 3a-
HOCUM B bp TeKylllee COCTOSIHUE CTeKa, a 3aTeM YBEJIUYMBaEM bp Ha 2. OTO He-
00XOMMO JUISI TOTO, YTOOBI "TIEepenpbITHYTH" alpec Bo3BpaTa, KOTOPBIM 3aHecsa
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WHCTPYKINA B cTpoke (3). Ampec Bo3Bpara W3 TIPOLEAYPHI COXPAHSIET B CTEKe
KOMAaHAa call IIOCJAE BCEX 3aHECEHHbIX B Hero mnapamerpoB. CiemnoBaTelbHO,
MepBbIil mapamerp U OymeT ampecoM Bo3Bpara. Ho oH Hauueil mpoiieaype BoBce
He HyXeH B KauyecTBe mapameTpa. [1o3TomMy Mbl MPOCTO YBEIUYMM bp Ha 2, ycTa-
HOBMB €ro cpasy Ha mepedaHHble mapamerphl. Tak gaxke ymoOHeill OyoeT CUMTaTh.
W eie: He 3a0bIBaiiTe BBIXOJUThH U3 MPOLEAYPhl COOTBETCTBYIOIIMM 00pa3oM, Kak
B ctpoke (12). Mbl 3aHecnu 4 GaiitTa, HaM W BBIATH HY>XHO, UCTIONB3YS ret 4.

"Hy, Het! 1o Xk Kak HeynobHo! Jlyuuie s 3aseny 10, 50, 100 nmepemeHHBIX U Oyay
paboraTh ¢ HUMHM, YyeM uepe3d crek. IlycTh 3T0 U 3aiiMer MHoro Oair, 3aro ymoo-
Ho!" — ckaxeTe Bbl. OHaKO 3TO Aaneko He Tak! /laBaiite mompoOyeM pazodpaTh-
cs ajblire.

st ynoocTBa paboThl CO CTEKOM (M HE TOJbKO C HMM) MCIOJb3yeTcs IUPEKTHUBA
equ (equivalent — sKkBUBaJIEHT) (IOMHUTE Finish EQU $?). BoT uMeHHO ¢ mo-
MOIIBIO TAHHOW AWPEKTUBBI Mbl MOXEM OUYEHb MPOCTO TMOJYYUTh JOCTYI K mapa-
MeTpaM, 3aHEeCeHHBIM B cTeK. Tenepb BHUMATEJIbHO CMOTPUTE, KaK B JIMCTUH-
re 18.7 ucrnoab3yeTcsl TUPEKTURA equ.

Jinctnur 18.7. icnonb3oBaHne ANPEKTUBbI equ

(1) push offset Messagel
(2) push offset Message?2
(3) call Print string

(4) Print string proc

(5) mov bp, sp
(6) add bp, 2

(7) mov ah, 9

(8) mov dx,Messl
(9) int 21h

(10) mov dx,Mess2
(11) int 21h

(12) ret 4

(13) Print string endp

(14) Messagel db 'llpuBet!S$'
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(15) Message2 db '3To a!$’
(16) Messl equ [bp+2]
(17) Mess2 equ [bpl]

B nmanHoM ciyyae crpoku OymyT BbIBEAEHBI Ha DKpaH B CIEAYIOIIEM MOPSAKE:
"Ilpuser”, a 3atem "Oro sa". Crpoku (16), (17) Mecra B maMsaTu He 3aHUMAIOT.
[Ipu accembaupopanuu MASM/TASM 3aMeHUT CTPOKU

mov dx,Messl

mov dx,Mess2

Ha

mov dx, [bp+2]

mov dx, [bp]

COOTBETCTBEHHO. TO €CTh CTOUT OIMH Pa3 1103aDOTUThLCS, 4 3aTeM Bce OyIeT Mo-
HSITHO W TipocTo. KoHeYHO, BaM HY:XKHO OyAeT elne HeMHOro "pyKy HaOWTh': Ha-
MUCaTh TPU-YEThIpe MOJOOHBIE MporpaMMbl. CMOTpUTE, KaK MbI JejlaeM To100-
HbIC BEIllM B Halieil obonouke (data.asm):

Height X equ [bp+18] ;BEICOTA PaMKMN
Width Y equ [bp+l6] ;IMPYHA PaMKI
Attr equ [bp+l4] ;aTPUOYTH PaMKI
WM T. I

[lonyyaeM ke mocTyn K mapaMmerpaMm cieiylouium obpazoM (DRAW FRAME, dis-
play.asm): B

mov ax,Height X

mov ax,Attr

LTI

Oaun pas 1nmocyuTaiu, 3amucaiu u HOHb3y€MCH!

Tak Kak y mporpaMMKUCTOB YacTO BO3HUKAIOT OIIMOKHU TPU MCTIONb30BAHUN JaH-
HOIO METOHa, TO Mbl OUepenHOl pa3 obpalllaeM Ballle BHUMAaHWE Ha Cleayloliee:
MEePeMEHHAs Heigt X 3aHOCUTCS B CTE€K MEPBOil, a [OCTAeTCs M3 CTeKa MOCHIel-
Hell — Height X equ [bp+18]. Bo3Bpar u3 mpoueaypsl: ret 20, T. K. 3aHOCUM
20 Gaiit. Ommbku (ynylueHus) y Bac, KoHeuHo, Oyayr. Ho cpasy mpoBepsiite: a
MPABUJILHO JIM Bbl Mepefaid U MOAYYMJIM MapaMeTpbl B/U3 CTeKa, a TaKXKe BEpHO
JIU BBl BBIXOAUTE U3 Tipoueaypsl. [ToeeprTe, 3T0 odeHb yaoOHo. bojee Toro, mpu
nporpaMmupoBaHuu moja Windows MbI Oy/ieM TIOCTOSIHHO TiepeiaBaTh MapamMeTphbl
B CTeKe, IpuyeM odeHb MHOTO! Tak 4To, TOTOBETECh W TIPUBBLIKAlTE!

18.3.2. Nepepavya napameTpoB B CTEKE

Eiie HeckoibKO CI0B O AaHHOHI Ipoueaype. O0paTuTe BHUMAHUE Ha Iapamerp
Other. B HeM MbI OyneM mepeaaBaTh MapaMeTphbl, KOTOPbIe TPEOYIOT MPOBEPKU HA
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"ma" wau "HeT". JIS 3TOTO MCMONB3YyeTCsT BCETO OAWH OUT AAHHOU NEpPEeMEHHOIA.
B Haiem npumepe Mbl, HampuMep, JOrOBapuMBaeMcsi O TOM, UYTO HyJieBOH OuUT
(KpaifHuil crpapa) OyJeT yKasbiBaTh HA TO, CTOMT JIM II€ped BBIBOJOM PaMKU KO-
[UPOBATh YACTb BKpaHa WM HeT (HUXKe paccMOoTpuM). B ganbHelillieM, Korma Mbl
J1006aBUM (QYHKIMIA, OynieM MPOBEPATh YK€ He OaiThbl, 4 OUTHI.

[lpeanonoxum, 4To TpeTHUH OUT mapaMmerpa Other yKas3biBaeT Ha TO, BbIBOAUTH
MOAYEPKHYTYIO JUHMIO WiM HeT. Ecnu Tpetuil OUT ycTaHOBAEH, TO BhIBOAUM. Ta-
KUM 00pa3oM oauH OaiT B acceMOjepe MOXET HECTH § PazJMYHbIX [MAPAMETPOB
(B Gaiite, Kak Mbl TTOMHUM, 8 OUT). JIast 3TOro u u3yvyaaud Mbl B caMOM Havaje
JIBOMYHYIO CUCTEMY CUMCIIeHUs. YI0OHO JIU HCIoab30oBaTh 8 OUT ojHOro Oaiita
JUISL Tiepeiayu cpa3y BocbMHU MapaMmeTpoB? He Tojbko ya1oOHO, HO 1 KOMTIaKTHO!

O6paTI/IT€ BHHUMAaHUE, KaK Mbl 3aHOCUM B CTEK CMCIICHUE CTPOKMN:

push offset Mess head
OueHb MPOCTO. Eure o6pamaeM Balll€ BHUMAHUEC Ha CJICAYIOINE KOMAHABI:

;HAImMCh BBePXyYy paMxmu (ecam 0, TO He BHBOIUTH)

push offset Mess head

push 1EO0Oh ;LUBET HaIIMICH BBEPXY PaMKN

Ecim B xauectBe HaIMNUCHU 3aHOCHUM IIPOCTO HYJIb, TO CTPOKa BbIBOAUTLHCA HE 6y—
JeT. MoxeT 1 ObITh Takoe, YTO cMellleHUe HEKOTOPOU CTPOKU OyaeT HyJeBbIM?
Bpsin nmu. Tem He MeHee eclim HaM He HYXHO BBIBOJUTH CTPOKY, TO ee aTpuoyT
BCE PaBHO HAAO 3aHOCUTh (IpocTo J0boe uucio). Eciu Mbl 3TOro He ciaenaem,
TO CTeK OCTaHEeTCs He BbIpoBHeHHbIM. Tak Kak 3aHecau Mbl 16 6aiiT, a mpoiery-
pa Berramut 20. Ilonyuyaercs HapylieHue paboOThl cTeKa.

18.3.3. BbluncneHve gnmHbl CTPOKU
Ha cTagum accembnupoBaHua

OO0parute BHUMaHNe, KaK MPOCTO BBIYUCIISIETCS JUTMHA CTPOKU, B cllyyae, eciiu ee
JUIMHA U3BECTHA elle 0 acceMOIMPOBaHUS TIPOTPAMMBbI:

Mess_quit db 'AccemGiep', 0

Mess quitl equ $-Mess quit

ITpuyem mocnaenHssl cTpoka 3aHUMATh TaMsaTh He Oyaer! B oTiagumnke crpoka

mov dx,offset Mess quitl

Oy/ieT BBITJISIIETh Kak

mov dx, 0009

3aueM 3TO0 HyXHO? BcCMOMHUTE CUTYalMIO CO CTPOKAMU BHAA mov ax, 23+5%2.
Bro ymobHo. bomee Toro, mMoGaBMB WM YOAIWB YTO-TH6O B/M3 CTPOKU
Mess quit, mporpamma-accemOnep (MASM/TASM) aBromMaruyecku MOCUUTAET
ee pazMep Ipu oOpaboTKe ¢aiiia. A mHaye HaM IPUAETCS OeNaTh 3TO CaMOCTOsI-
TEJIbHO.
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18.3.4. NMpouepnypbl Copy scr/ Restore_scr
(display.asm)

[pexiie yeM HapucoOBaTh HA 3KpaHEe paMmKy (OKHO), HAM HYXHO COXPAaHUTb Ty MH-
dopmalMio Ha IKpaHe, KOTopas OyneT morepsHa (3aTtepTa BbIBOAMMBIM IIOBEPX Hee
cumBoaamu). [MonpooOyiite Haxate B Norton Commander knasuiny <F5>, a 3arem
<Esc>. Bbl 3agyMbiBaiuCh, KaKuM 00pa3oM OKHO IIOSIBJISIETCSL HA DKpaHe, a 3areM
rcde3aeT, BOCCTAHOBUB 3aTepThie CMMBOJIBL. Co3maeTcsl OIIyIIeHNe TOTO, YTO OKHO
MPOCTO PACTONAraeTcsl MOBEPX 4ero-to apyroro. Kakercs, Memoub. A 3TO Bce,
yBakaeMble YATATeIH, Hafo coOCTBEHHBIMHA pyKamu jaenath. M emie mpumep: Boc-
CTaHOBJIEHWE TIOH30BATETHCKOTO AKpaHa MpH Hakatnn Ha Kmasummm <Ctrl>+<0>.

st coxpaHeHUsT coIepKUMOTO 3KpaHa Tepel pucoBaHWEM OKHAa W JJIsI BoccTa-
HOBJIGHWS 3aTUPAEMBIX JAHHBIX HAMHWIIEM JBE MPOLENYPH: Copy scr (KOMHUPO-
BaHWe B Oy(ep) M Restore scr (BoccTaHoBieHMe) (display.asm).

IMTpuHIUT paboThl 3TUX TMOANPOTpaMM TaKOB: TojiydyaeM dh (psa), ¢ KOTOPOTO
cleflyeT HayaTb cOXpaHeHUue, mpuyeM dl (KOoJIoHKa) OyaeT Bceraa HyJeBbIM (Tak
yaoOHee sl mporpaMMucTa). B ax 3aHOCUTCSI KOTUYECTBO PSIIOB, KOTOPOE HYX-
HO OyIeT COXpaHUTb OTHOCUTENbHO dh. CriepBa Halo MOJYYUTh JUHEHHBIN anpec
(MpocTo BBI30BEM M3BECTHYIO HAM MPOIENAYPY Get linear) (iucTwHT 18.8).

NnctuHr 18.8. NMonyyeHne nuHeiHoro agpeca

xor dl,dl ;OBuymmym dl. Temeps dh = psm, dl = 0

call Get linear ;llonTyuyM JIMHEVHENT anpec

IMocie sToTO HEOOXOMMMO TIOJIYYUTH KOJMWYECTBO OANUT TSI COXpaHeHWS (BCIO-
MHWHaeM, KaK pacMojoXeHBl CHUMBOJB B BUAcoKaprte). T 3TOTO KOIWYECTBO
PAIOB HY:KHO YMHOXUTh Ha 160 (trctunr 18.9).

JinctuHr 18.9. BoluncneHne KonnyectTBa Konupyembix 6ant

mov bl, 160 ;IIOJIyurM KOJIMYIeCTBO OallT, KOTOPHE HYXHO KOIMPOBATH
mul bl
mov CX,ax JIEPEHOCHMM UX — B CX (OyIeM MCIOJb30BaTh CX Kak

CUeTumK)

Heobxomimas wHGbopMaIisT 3aHOCUTCS B PETHCTP al TIeped BBI3OBOM ITOMTIPOTpaM-
MEL Mul bl YMHOXaeT COAEepPXKMMOe bl Ha al, pe3yiIbTaT TTOMeIIaeTcs B ax, KOTO-
PBIiT BIIOCTIEICTBIN TIePpeHOCHM B cx. COXpaHWM Bce 3TH JaHHBIE B TIePeMEHHBIX JUTS
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BoccTaHORIeHNS. Kommposars GymeM TeTBIMA pSaMH, T. €. OT Hadaja JIeBOTO yIiia
aKpaHa 10 KoHua (d1 ot 0 10 79; 419 3TOro Mbl U OOHYJISIEM d1 HA BCAKMIA Cilydait).
Kornupyercst CTobKo psiioB, CKOJIBKO OYIeT 3aHMMATh BhIBOIMMOE OKOLLKO.

Teneps Bce TOoTOBO. IlepeHOCHMM maHHBIE B OOJIACTH BTOPOM BUAEOCTPAHMIIBI
(nepBylo 3aHMMAaeT Hailla 000JIOYKA, BIOPYIO — I10J1b30BATEIbCKUIl 3KpaH) (J1uc-
TUHr 18.10).

Nncturr 18.10. Konnpyem BugeoctpaHuuy

mov si,di ;ds:si — oTkyma xommpyem

xor di,di ;es:si — kyma xommpyeMm

; COXpaHMM IOJIydeHHBe 3HaUeHUS IJIS BOCCTAHOBJIEHUS
mov Num copysi,si
mov Num copydi,di

mov Num copycx, Cx

push 0B800h ;HacTpouM CeIMeHTHBE PEeTMUCTPEL
pop ds

push OBAOOh

pop es

rep movsb ; Konmpyem..

BoccraHoBIEHNE TTPONCXOMNUT AOCTATOYHO MPOCTO W MO TOMY K¢ TIPHUHIIMITY, YTO
1 coxpaHeHue skpaHa. (CM. onucaHue Mpoleayphl Restore scr.)

18.3.5. Oneparop scas

Paccmotpum erie oauH oneparop, MO3BOMSIONIUI paboTaTe co CTpoKamu (Mmac-
CUBaMU AaHHBIX) (Tabna. 18.1).

Ta6nuya 18.1. Oneparop scas

KomaHpa MepeBop, HasHaueHue Mpoueccop
scas Scan string — ckaHupoBaHue [louck cumBona B mac- 8086
CTPOKMU cuse

ﬂ,aHHbel oreparop MMECT AB€ pa3HOBUIHOCTHU, HO£L06HO movs U stos, d UMECHHO!
scasb U scasw.()nepaTop scasb CIYXUT [1JIs1 IOMUCKA IIE€PBOro IIOIABIICIOCH
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0aiita, a scasw — TIEpBOTO TMoMaBlierocs cioBa (AByx OaiT). Ilpu 3ToM es:di
JOJKEH coAepxkKaTh aapec CTpoku (auctuHr 18.11).

Jinctuur 18.11. NMpumep ncnonbsoBaHns oneparopa scas

;es:di — ampec CTPOKMU

(1) mov di,offset String

;CX — MAKCHUMAJIbHOE KOJIMUECTBO CKAHMPYEMHIX OailT/ciioB
(2) mov cx,offset String len

;CuMBOJI miig rnomcka (9)

(3) mov al,9

;VmeM nepBBlM OalT, KOTOPBI HaxXoIUTCH B al

(4) repne scasb

(5) String db 1,2,3,4,5,6,7,8,9,10,11,12
(6) String len equ $-String

B cx 3aHocuM giMHY (KOJIMYECTBO CUMBOJIOB/0AMT) CTPOKM String, T. €. 12.
B a1 — cumBoJ, KOoTopbli HaM HYXHO HalTu. [locje BbITIOTHEHUS CTPOKU (4)
di OyIgeT ykasbiBaTh Ha aapec OaiiTa, cleaylollero mocjie HaiaeHHOIo CUMBO-
Ja (1. e. Ha cMenieHue yuciaa 10). Bpoae, Bce MOHSITHO, HO BO3HMKAET YeThIpe
BOMpoca:

1. Yto takoe repne? MHI 10 cux Mop padoTaaU TOJBKO C rep.

Hrak, omeparop repne (repeat if mot equal — MOBTOpPsSITb, €CJAM HE PABHO)
CKaHUPYET CTPOKY (MAaccuB) OO TeX MOp, MOKA CHUMBOJ, PACIOIOXEHHBIH B
al/ax He OyOeT B DTOM CTpoke (MaccuBe) HaiaeH. JlaHHbI omepaTop OObIY-
HO HCIIONb3yeTCs I IOUCKA IMEePBOro CHUMBOJIA, B OTJAMYMUE OT OIeparopa
repe (repeat if equal — OBTOPSITh, €CJU PABHO).

2. CyuecTtByeT 1M NpedUuKe repe?

BesycnoBHO, cyliecTByeT M BBITIONHSET AeHCTBUSA, TIPOTUBOIIONOXHBIC AeHCT-
BUSIM oIlepaTopa repne (IUCTUHI 18.12).

Jinctnur 18.12. NMpumep ncnonb3oBaHns oneparopa repne

;es:di — ampec cTpoxu

(1) mov di,offset String
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;CX — MaKCUMAJIbHOE KOJIMUECTBO CKAHUPYEMBIX GaiT/CioB

(2) mov cx,offset String len

; CUMBOJI OJISI IIOMCKA

(3) mov al, 1

;VmeMm nepBrni OalT, OTJMUHELL OT TOI'O, KOTOPED HaxXOOMTCS B al

(4) repe scasb

(5) String &b 1,1,1,1,1,6,1,1,1,1,1,1
(6) String len equ $-String

B nmanHHOM ciyyae mociie BBITIOJTHEHUSI CTpoku (4) peructp di OyaeT yKasbl-
BaTh Ha ajipec cleayioliero 3a uudpoii 6 Gaiira (1. e. 1), a daar vy Oyner
YCTAHOBJE€H. Mbl MOXEM IpPOBEPUTb, HAWAEH JU OAMT, OTAMYHBIA OT 3arpy-
>KEHHOIO B al, WJIM HET, IyTeM BBIIOJHEHHUS] KOMAHIbl je Label (Iepexo
Ha METKY Label, ecld OailT HaiineH). JlaHHBII npeduke (repe) OOBIUHO UC-
TIOJTB3YeTCsT IJIA TIOWCKa TIepBOTO CUMBOJIA, HE PABHOTO TOMY, KOTOPHIN CO-
NEPKUTCH B al/ax.

Yto npousoiiaer, eciau B auctuHre 18.11 MbI 3arpy3um B al yucyo 13?

B takowMm ciyuae, eciau nocine uucia 12 B MacCuBe String HE HAXOAUTCI OAMT
¢ yucyioM 13, Oyner cOpolieH ¢dJar HyJsI, a di BBIWJET 3a Mpeaebl MaccuBa
String.

Yrto mpouzoiiaer, eciu B auctuHre 18.11 MBI B cx 3arpy3uM, HaIpUMED,
qucno 7?

BT0 OyJeT o3HayaTh, YTO scasb BBIMOJHUTCS 7 pa3, MpU 3TOM HE AOUIET A0
yucna 9 (Kotopoe 3arpykeHo B al). CrnenoBarenbHo, di OyAeT yKa3blBaTh Ha
yucyio 8 B MaccuBe String, a duiar HyJasl OyneT cOpolieH. MBI MOXeM 3Jie-
MEHTapHO MPOBEPUTH 3TO, BHITIOJIHUB KOMAaHIY jnz Label (TepeitneM, ecnu
daar Hyng cOpolleH — 3HAYUT, CUMBOJ HE HailleH).

18.3.6. [NoacueT ANnHbLI He(PMKCUPOBAHHOW CTPOKM

MBI paccMOTpes OIepaTop scas, YTOOBI TeIeph MCIONb30BaTh €ro B Hallei
o0oNouKe U TIOZCYeTa JUTMHBI CTPOKM (Count strmid, display.asm). Kakum
obpazom?

ITpu3zHakom okoHYaHUs cTpoku y Hac siBasieTcs: cuMBos ASCII 0. Cuurars xe
KOJMYECTBO CUMBOJIOB B CTPOKE HEOOXOAMMO ISl TOro, YTOOBl BBHIBECTU €€ B
LIEHTpPEe psaa Ha dKpaHe MoHUTopa. B ganpHeiiniem Mbl OyaeM ITOCTOSIHHO
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WCTIOIB30BaTh JAaHHYIO TIPOIENypy, TO3TOMY JOaBaiiTe ceifuac ee mompoOHeit
pacemoTpuM (ucTUHr 18.13).

Jinctnur 18.13. MNopcueT gnnHbl CTPOKM

(1) push cs

(2) pop es

(3) mov di,si

(4) xor al,al

(5) mov cx, OFFFFh
(6) repne scasb
;0 malimen!

; Si=Hauaso CTpPoOKu

;di=xoHen cTpoxm+l

(7) sub
(8) dec
(9) shr
(10) mov
(11) sub
(12) mov

di,si
di

di,1
ax, 40
ax,di

dl,al

;s €S=Cs

;di=si

;al=0
; CKOJIBKO CUMBOJIOB HepefupaThb (BO3BMEM MaKCUMYM)

;Vimem 0 B MACCHUBE IAHHBIX...

di yxaspBaeT Ha CJISOYIOUMIA CUMBOJI 3a& HangeHHeM 0

;di=di-si-1 = gmmHa CTPOKM

;OenuM muHy Ha 2
;deM KOJIMYeCTBO CHMMBOJIOB B CTpoke Ha 2 = 40

; ax=40-TIOJIOBMHA IJIVIHEI CTPOKM = HYXHaA KOJIOHKa

;d1=KOJIOHKa, C KOTOPOM CJIeOyeT BHBOIUTL CTPOKY.

[lepen BBI30BOM 3TOI MPOLEAYPHl MBI B si 3arpy:KaeM aapec CTPOKHU, B KOTOPOI
claenyeT IMOCYMTaThb KOJMYECTBO CHMMBOJOB. Tak Kak omeparop scas paboTaer ¢
Tapoil PeTrucTPOB es:di, TO HAM HYXHO CTepBa B di 3aTPy3HTh CONEPKHUMOE pe-
ructpa si (ctpoka (3)). lanee aHHynupyeM al (4), 3aHOCUM B cx MaKCUMaJlbHOE
ynco. JAIMHY CTpOKM MBI TTOKA He 3HAeM, MO3TOMY TPEATIONOXHM, YTO CTPOKa
MMeeT MAKCUMAIbHO BO3MOXHYIO JUIMHY, KOTOPYIO MOXET CONEPXKAThb PEIUCTP cx.
Hauanca nmouck (6). WUrak, Hanuu cumBoa '0' (7). Mbl ero mpocro o6s3aHbI

HalTH.

Tenepp Mbl MMeeM CJeOylollee: si CONEPXKUT HAyaJbHOE CMELIEHME CTPOKH,
di — KoHell cTpoku + 1. YTOObI MONYyYUTh JIMHY, HYXKHO M3 di BBIYECTb si U

emte eqununy ((7), (8)):

di =di - si -1

= IJIMMHa CTPOKM

OO0paTtuTe BHUMAaHUE, KAK 3TO BHILIIAMT B oTiianduke (puc. 18.5).
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=Clcw SSHELL1&.00M - Far

i Edit Search BRun Data Options GCalls Windows Help
—————————— =ourcel CS:IP
ES

PUSH
PUSH
PUSH
PUSH
POP

(XOR

HOU CH . FFFF
REPNE SCASB
SUB DI.SI
DEC DI
LSHR DI, 1

SUB A%, DI
MOU DL. AL

memoryl b Ox09F4:0x0481
A5 E0 E1 AB EF 20 31 2E 30 20 00 epcuwa 1.0 .
m 70 AE E1 E1 A8 EF 2C 20 BC HE| Foccua,. Mo |
H E1 A A2 AD 2C 20 32 30 30 30 20) | 2000
F4:III49'? 00 [l § B ] 1E (T T [l §

<FB=Trace> CFill=Step> <FS=Go> <F3=51 Fmt> <Sh+F3=Mi Fmt>

Puc. 18.5. Bblumcnmm onvHy CTpOKM 1 pasnenim oty ajivHy
Ha 2. di = gnuvHa cTpoku / 2

3areM pazaenum monydeHHylo mIMHY Ha aBa (9). Tak kak Ha 9KpaHe B OTHOM psLy
80 cumBogoB (pexum 3), To 80 geauMM Ha 1Ba, YTOObI NOJIYYUTh cepeauHy psaa. U3
cepelMHbl psda BIYMTAEM IOJOBUHY AJIMHBI cTpoku. [loaHasa dopmyna:

di = mmMHa CTPOKM

dl = (80/2)-(di/2)

Ternepb d1 cOIEpPXUT KOJOHKY, C KOTOPOW cJiefnyeT HauYMHATh BBIBOJUTH CTPOKY.
D10 U OyAeT LEeHTp psaa.

18.3.7. BbiBOA CTPOKM Ha 3KpaH
nytem npsamoro oto6paxeHusa B Buaeobycep

ITpumep BbIBOJA CTPOKHU HaA 3KpaH MoKa3aH B JucTuHTe 18.14.
Nuctunr 18.14. BuiBopg cTpokHM (Print_string, display.asm)

Print string proc

(1) call Get linear ;llonyyaeM JIMHEMHBI alpec CTPOKU

Next symstr:
(2) lodsb ;llomydyaeM OdepemHON CHMMBOJI CTPOKM

(3) or al,al ;910 0 (KOHEL, CTPOKM?)
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(4) jz Stop_outstr ;IJa — BBIXOIUM...
;VHaue 3BaHoCcuM B BuOeoOydep arpubyT (ah) m cumveos (al)
(5) stows

(6) jmp short Next Symstr ; Crlenmyoumii CUMBOJL..

(7) Stop_outstr:
(8) ret

Print string endp

Ilepen BbI30BOM [JAHHOW IpOLEAYpbl Mbl AOJKHBL 3arpy3UTh B APy PErUCTPOB
ds:si ampec CTPOKM ISl BbIBOJA, B dx — KOOPIMHATHL i1l BbiBoAA (dh — CTOJI-
Oell, d1 — crpokxa (psn)), a B ah — aTpuOyThl BHIBOAUMON CTPOKM.

B camom Hauaye MBI BBI3BIBaEM TIPOIICAYPY MTepeBoia dx B JIWHEHHBIN aapec. st
Yero, BeIb 5TO 3aMeIsIeT paboTy IPOrpaMMEl B TIeTOM?

O Bo-TiepBEIX, 3TO IemaeTcsl TS ymoOcTBa HamMcaHWS TIporpaMMbl. Kak Bb
nymaeTe, ObLTO OBl YIOOHO TIOCTOSTHHO BBIYUCISATH caMUM JIMHEHHBIM amapec
nepen TeM, Kak BbIBECTU CTPOKY, WIM OTAATH 3Ty paboOTy OTAEIbHOI IOTOBOMI
noanporpamme? be3yciioBHO, ropaszfgo Npoule, eciu HeOOXOAUMBbIE BbIYUCIE-
HUST IPOU3BEAET KOMIIbIOTEP.

O Bo-Brophix, 4To ObLIO ObI yIOOHEH MNpU HAIMCAHUM KOAA: YKA3aTb IIPOCTO
CTPOKY/cTOJI0S MM OAHO YMCIO — JIMHEMHBIA ampec, KOTOPbI Hy:XKHO BbI-
YUCAATH IporpaMMucTy? KoHedHo ke, MepBblil BAPUAHT MPeanoYTUTEIbHEH.

O B-Tperbux, CKOpocTb paboThl POrpaMMbl HE HACTOJIBKO YK magaer. Jaxe Ha
komnblotepax mogeneit 8086/8088 aro abcomorHo HesameTHo. Tak yro Gec-
[IOKOUTBCS [10 IIOBOJY CKOPOCTU HET HEOOXOAUMOCTH.

Crpoxa, nepenaBaemas IOANPOrpamMMe, MOKHA 3aKAaHYMBATLCA cuMBojoM 0.
KoneuHo, Bbl MOXeTe MpUAYMATh IPYroe orpaHuyeHue CTPOKKM (Hampumep, KakK y
dyHkuun 09 — 's'). Ho Bpsn su 210 OyaeT ymoOHO, T. K. HEPEAKO IMPUXOAUTCS
BBIBOJUTH 3TOT CUMBOJI Ha 3KpaH, a BOT BBIBOJ 4UCIA HYJb BOOOIIE HE UMeeT
CcMbICTA.

IMouaTh paboTy TaHHOM TIpoIlenyphl TPYAA HE COCTaBUT. Bee ameMeHTapHO!

Ha 4yro xorenoch Obl 0OpaTUTh Ballle BHUMAHUE, TAK 9TO Ha TO, KAK Y Hac op-
TAaHW30BaHA MPOBEPKA HAXATBIX KJIABMIN (MAIN PROC, main.asm). Taxke mo-
CMOTpPUTE MPOLENYPY Quit prog B 3TOM Xe ailne. B manpHelmeM MBI yco-
BEpIIEHCTBYEM BBIBOJA paMoK Ha 3KpaH ¢ 3ampocom "Jla"/"Het". Bto
JUATOTOBOE OKHO, KaK MpaBUjio, aHATOTUYHO O0lIeMy.

MHTtepec mpencTaBisieT TakKe TO, KaKUM 0Opa3oM MBI MOKa3biBaeM TMOJIbh30Ba-
TETCKUI 3KpaH TpW HaxaTuy Ha covyetaHne kiaasuir <Ctrl>+<F5> (MaIn PROC,
main.asm).
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18.4. NMocnecnoBue

IMo GombIIOMY CUETy, BHI Y3Ke CaMOCTOSITETBHO MOXeTe HalucaTth 000JI0UKY TUMA
Norton Commander, ucnonbzys nporpaMmmy HELPASSM. Hama 3agaua temnepb
3aKJIIOYaeTCsl B TOM, YTOOBI [10KA3aTh BaM "MOABOAHbIE KAMHU", HEKOTOPbIE AJIr0-
PUTMbI, KOTOPbIE HE paccMATpUBANIUCh OO CUX IIOpP, OOLUME MOHATUS IIpU paboTe
C pacllMpeHHOM MaMSTbI0O U BBIBOJ AECATUYHBIX 4Yucea Ha 3KpaH. YeM Mbl u
3aliMeMCs B ClIeAYIOLIMX [J1aBax.

Kak Buaure, Mbl yXe HAIMCAIM HECKOJABKO MOIIHBIX IMpouenyp (HampuMmep,
Draw frame, Print string), KOTOPbIMM Bbl MOXETe Moib3oBaThcs. Ilpocto
BCTaBJISiTe UX B COOCTBEHHBIE IIPOrpaMMbl U BbI3biBaiiTe! be3yca0BHO, TOBOJBHO
MHOIO BpEMEHM YXONUT HAa HalMCAHWEe CaMUX Ipoleayp. 3aTo KaK OT 3TOIO BbI-
WUTPBIBAET CKOPOCTh PabOTHI TIPOTPAMMBI 1 e¢ pasmep!



Mmasa 19

CozpaHune
pe3ngeHTHOro LWNUoHa

19.1. Pe3anpeHr

B Hacrosmelt TiraBe TpHCTymaeM K M3YYCHUIO OUYepeIHON pe3uaeHTHON Ipo-
rpamMEl. [Ipexme Bcero, pazbepeMcs, Kakne (pyHKIIMH OHA BBITIONHSET.

Hrak, mocie 3arpy3kd B maMmiIThb Pe3UACHT [epexBaThblBAeT MpEepbIBAHUE 21h.
3areM OTClIeXXHUBAeT HEKOTOpbie AeWcTBUSI MporpaMMm ((yHKIMM, KOTopbie OHU
BBI3BIBAIOT) W 3anuchiBaeT WHbopMaiuio B cBoit LOG-daiin. Crnucok oTciexu-
BaeMbIX (DYHKIINI TIpepBIBAHKA 21h MpHuBeneH B Tad. 19.1.

Tabnuya 19.1. OtcniexviBaemsle pyHKUNN

Homep cpyHKLMM B ax Onuncanune dyHKUMM

ax = 4B0Oh 3anyck chaiina Ha BbINoNHeHUe

ah = 3% CospaHue katanora

ah = 3Ah YpaneHue katanora

ah = 3Bh CwmeHa katanora

ah = 3Ch CospaHue daina

ax = 3D02h OTkpbiTve dalina ansa vyreHus/3anucu
ah = 41h YpaneHue daina

[lo cranpapram Microsoft nepen BbI30BOM BCeX OTUX (PYHKLMI OpepbiBaHUS 21h
B PErucTphl ds:dx JOJKHO OBITh 3arpykeHo umsl daita win katanora. [Tostomy
MBI BBITIOJIHSIEM OJTHU W Te Xe JeWCTBUS, €CIU Kakas-JIubo (hyHKIMS BbI3bIBAET-
ca. TlpuMepsl KOPPEKTHOTO BBI30BA 3TUX (PYHKIINM TpWBeIeHB! B THCTHHTAX 19.1
u 19.2.
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Jinctuur 19.1. CospaHue katanora

mov ah, 3%h
mov dx,offset Directory
int 21h

Jinetnur 19.2. YpaneHne caina

mov ah,41h
mov dx,offset File
int 21h

Hcknouenue coctapisieT GyHKIUS 4B00h. st aToi (PyHKIIMU, TTOMUMO yKa3a-
HMS CMellleHus Ha ¢aill B perucrpax ds:dx, HEOOXOMUMO ellie AOINOJIHUTEIbHO
XOPOLLIO MOATOTOBUThC. 3aIlyCK MPOrpaMM Ha BBIIOAHEHME MbI OyIeM paccMar-
pUBaTh B IOCIEAYIONIMX IJaBaX, T. K. OTO IOBOJbHO OObeMHasg Tema U TpedyeT
TOAPOOHOTO PacCMOTPEHMSI.

Teneps paccMOTPUM HUCIIONB30BAHKE ITUX (YHKIMI HAa MpUMepe MOJTyYyeHMUS aT-
pubyTOB haiina.

B onepanmonHoii cucteme MS-DOS daitn MoxeT uMeTh cieayrolinue aTpudyThl
(tabm. 19.2).

Tabnuya 19.2. AtpubyTsi ¢arinos B MS-DOS

ATpn6yT OnucaHne
000001b Tonbko uteHne
000010b CnpsATaHHBbIi
000100b CuctemHbiin
001000b MeTka Toma
010000b Mopkatanor
100000b ApXUVBHBIN

ArpuOyThl (haitia Moryr KoMOMHMPOBAaThCs, HO He Bce. Hampumep:
3 100001b — "TONBKO UYTeHUE" U "apXMBHbBIN";
3 000110b — "cUCTEMHBINU" U "CIIpSITAaHHBIN".

OnHako He cleayeT yKas3biBaThb aTpUOYTHI, KOTOPBIE SIBHO MPOTUBOpEYaT ApPYT
apyry. Hanmpumep, "monkaraior” u "MeTka ToMa" BMecTe.

Ha puc. 19.1 npuBeneH yyacToK Koia, KOTOpPbIH co3maeT aiin B TeKylleM KaTa-
Jjore ¢ momoluiblo ¢GyHKIMM 3Ch. Ilpu 3TOM cMelleHMe HMMEHM CO31aBagMOIo
¢aiina HAXOAUTCS B PErUCTpax ds:dx, a aTpUOyThl — B cx.
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v TEST.COM - Far =]
i Edit Search Hun Data Options Calls UWindows Help
7—9—9@“—1—@3—#

qp ———— — [7lre
B43C MOy A% =
B92200 MOU cx 0022

MOU | DX.0112)

|INT 5 m—

HOU aH. 3F

INT 21
CD20 INT 20
66696C652E7478 TMUL EBP, [S1+651,7478742E
DDB444B0 ADD BYTE PTR [SI-4FBCI.DH
0424 ADD AL.2nA
C18AD832FF WORD PTR [BP+SI+32D81,FF

memoryl b DxOADA:Dx0112
CD 21 8B D8 B4 3F CD 21 CD

a
a
a
a

B DD DD T

— =]

=gleufT

0. H—gE]mu‘-ﬂlT

'0|-l-‘3 £1].0_ _f

Jlefanly_~j2t
8 b U b U s —T

S w

{F8=Trace> {F10=Step> <{F5=Go> <{F3=81 Fmt)> <Sh+F3=M1 Fmt>

Lo 4

Puc. 19.1. Co3gaHne darina

B stoM npumepe aTtpubyThl co3maBaemoro daiina OyayT "apXuBHbIA" U "cOpsiTaH-

HEIT". B TBOMYHOM cuUcTeMe 3TO BHINISIAIAT KaK 100010b, a B IIECTHAAIIATepUd-
HOIl — 22h.

OO0OparuTe BHUMaHUE, UYTO CYIIIECTBYET Takoi aTpubyT, Kak "memxa moma’. MeTka
aucka (ToMa) — 2TO He YTO MHOE, KAaK OObIUHbINA (haii ¢ COOTBETCTBYIOLIMM ar-
pUOYTOM M MMEININI HYJIEBYIO JUIMHY. AHAJIOTHYHO U ¢ "daitnamu”, UMeInuMu
aTtpubyT "moaKarajior.

Yro UMeHHO Ae/IacT HaIll Pe3UACHT?

Iporpammel Tuna COM HayuHalOTCA €O CMelleHus 100h. OT 0 10 0FFh Haxo-
autess PSP (Prefix Segment Program). Hekotopbie monst PSP Bol yxke 3Haete.
Hanpumep, nmo cmemeHuto (3 HaXxoauTcsl KOMaHAA int 20h, a TO CMEIIEHUIO
80h — DTA u M3Ha4yalibHO KOMAHAHAsI CTPOKA.

OcraBasicb B IaMSITH, PE3UACHT coxpaHsieT ¢ coboil Takxke PSP (r. e. "nuuiHue"
100h ©Gaiit). Ilonyuyaercsa, yro 100h 6aiiT maMsTH MOCTOSIHHO 3ape3epBUPOBAHO.
BBl yke, BO3MOXHO, 3aMETWJIM, YTO HAIIW TPEOLIAYIINE PE3NICHTH 3aHUMATN
naMsaTu Oosibllie, YeM MX pealbHbIil pazMep Ha OUCKe. DTO-TO KaK pa3 U CBI3aHO
C TeM, YTO B IaMATU BMECTe€ C KOJAOM pe3uaeHTa octaercsa PSP mporpammbl
(TuTrOC elle cTpoKa OKPYXXKEHUsI, HO 00 3TOM T03XKe).

CylLecTByeT HECKOJIBKO CIIOCOO0B M30eXKaTh pa3MEeLIeHHs JUIIHUX OaiT B TAMSITU:

1. Cpenath Tak, yToObl MpOrpaMma B IaMSITU HAYMHAIACh HE CO CMELIEHMS
100h, a co cMmeleHus 0. OOHAKO 3[eCh BO3MOXHbI HEKOTOPbIE IPOOJIEMEI.
O06 3TOM TIO3XKeE.

2. PasMecTuTh B Hailleil cBOOOJHOM 00JaCTU CTEK HA TO BpeMsl, Moka paboTaroT
Hall¥ 0OpabdOTUYUKU MPEePbIBAHUIA.
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3. Cnenarb B obnactu PSP Oydep, T. e. 3aaeiicTBOBaTh 3Ty MaMsITh A BpeMeH-
HOIO XpaHEeHMsl JAHHbIX, KOTOpbI€ He MpeBbIlLaoT 100h OaidT.

Mpbl OyneM MCToNb30BaTh TPETUH CMOCO0, XOTS UHOTAA YAoOHEee MOJIb30BaThCs
BTOPbIM U [aXKe KOMOMHMPOBaTh 00a 2THUX Meroaa. Jljig Kakoi 1ead HaM HyKeH
Oyzaer 3ToT Oydep, ceiiuac U pacCMOTPUM.

Kak yxe ymomMmHagoch, MBI TIepeXBaTBIBAGM VKa3aHHBIE BbIIIe GYHKIIMT
[IpepbiBaHus 21h U GUKCUpyeM ISHCTBUS IPOrpaMM, KOTOPbI€ BbI3bIBAIOT jaH-
Hoe mpepbiBaHue B HauieM LOG-gaitne (c:\report.txt). Tenepr oOpatum BHUMA-
HHME HA TO, YTO UMEHHO JejaeT o0paboT4uK MpepbiBaHus 21h (McTUHr 19.3).

Jinctnur 19.3. NMpoBepka BbizoBa hyHKLMIA NpepbiBaHnA 21h

cmp ax, 4BO0Oh ;OTO BallyCK IPOTPaMMBI?
je Start f
cmp ah, 3%h ;310 coszpmaHme karajora?

je Create dir

;Eciu uTo-TO Impyroe, TO HepemalMM YIPaBJIEHME OPUIMHAJILHOMY OOpPabOoTUMKY
npepeBaHusa 21h ..

jmp short Go 21h

Start f:
;Crpoka nig sammcu B Ham LOG-dan.

mov si,offset Start filemess

call Move string ;TOTOBVMM CTPOKY M 3allICHEBaeM ee B (Qallil..
Jmp short Go 21h ;llepemammv yupaBieHye HpepeBammo 21h ..
Createidir: ;To xe camoe mOJis OCTaJIbHEBIX...

mov si,offset Create dirmess

call Move_ string

jmp short Go 21h
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B mpuBeneHHOM y4yacTKe Koja HaIleTo pe3naeHTa MBI BHAUYaje MpoBepsieM, 3a-
MTycKaeT JIM Kakas-To TporpaMMa Ha BBITTOTHEHWE WM HeT. 3areM TpoBepsieM
Japyrue GYHKIKUKM, KOTOPbIE MOIYT BBI3bIBATbCS KAKOKH-IMOO MPOrpaMMOId.

HormycTuM, HEKTO TbITaeTcsl CO3/1aTh KaTaJor Tpu MoMollu GyHKIMuU 39h. Torma
MBI MepefaeM yNpaBleHUE HA METKY Create dir (co3gaHue kaTajnora). DTo Bui-
HO U3 NMPUBCACHHOTO BLIIIEC ITPpUMEPA. 3areM B si 3aHOCHUTCSI aapec CTPOKU Cre-
ate dirmess:

Create dirmess dw Create dirmessl

dbo 'CozpmaHme xarajora —--—> '

Create dirmessl equ $-Create dirmess-2

Kak Buaurte, mepBble nBa OaiTa agpeca, KOTOPbIH 3aHOCUTCS B si, COmEpXKaT
JUTHHY cTpokn. O6patuTe BHUMaHME, KaK IMPOCTO MBI MOJIyYaeM 3Ty JIUHY: Tie-
PEMEHHYI0 Create dirmessl MMporpamma-accemOiep OyaeT MCMOJb30BaTh HC-
KJIIOUUTENBHO I CBOMX lieJedd, a 3HAUYMT, B KOI IIPOrpaMMbl OHA HE MOMAIEeT.
Pacemotpum 310 TTopobHee:

Create dirmessl equ $-Create dirmess-2

$ (TeKkyllee cMeElleHWE) MUHYC CMEIIEHHWE Create dirmess MHWHYC IBa (T. K.
nepBble Ba OaliTa U OyAyT yKa3blBaTh Ha JJWHY CTpOKH). BpemeHHasi mepeMeH-
Hag Create dirmessl OyleT paBHa miuHe crpoku. [loxanyiicra, BHUMATEIbHO
WU3y4YnTe TIPUBEJAEHHBIEC BbIlE TTpUMepbl. OueHb BaXKHO MOHSATH 3TOT MPUHITHUII.

Kak Tonbko 3aHeciu B si aApec CTPOKU, BbI3bIBAEM IPOLEAYPY Move string.
IMpn 3TOM B bx OymeT HAXOOWUTHCS CETMEHT CTPOKHU, KOTOPBIM Tiepemana HeKast
Iporpamma.

B memoMm, MpUHIMIT TAaKOMW: MpOLENypa Move string 3aHOCHUT TO cMelleHno 0
CerMeHTa, B KOTOPOM HAaXoJuTcs Hall pe3uaeHT (T. e. B oonactb PSP), coorseT-
CTBYIOIIYIO CTPOKY (Hampumep, "Cosmaume xaTamora ---> '), TIOCJE Hee 3aHO-
cutcd uMs ¢daila, a UMEHHO TO, YTO HAaXOMUTCH B Mape PErMCTPOB ds:dx Ha
BXOJIe B IpepbIBaHUE 21h. DTO MOXET OBbITh KaK MM ¢haiiaa, TaK U MOJHBIA MyTh
K Hemy. Hampuwmep, muck: \kaTanor\mmsa_odaina — C:\My dir\file.ext. Bor
MMEHHO 3TO Mbl U 3allMChiBaeM IO cMelleHHIo 0 cerMeHTa, B KOTOPOM HaXOIUT-
¢Sl Hallla mporpamMma.

HonycTuM, Kakasg-To IporpaMma IbITaeTcd cosfgarh katanor c:\assm\directory,
torga B LOG-daiin 3anuiercs npuBefAeHHas HIXE CTpoOKa:

Cozpaune xaranora ---> c:\assm\directory

Pe3uaeHT mocTarouyHO MPOCT, XOTI B HEM CYLIECTBYIOT KOMAHIbI, KOTOPBIE MbI
ellle He paccMaTpuBain. B ommcaHmsax daifia-TpuiIokeHusT JOCTaTOYHO WHDOP-
MallMu, 4TOObI pazolparbcs B TOM, YTO MMEHHO AeiaeT Ta WM MHasg (QyHKLMS
WM KoMmaHna. Bel yxke camMu MoKeTe HamucaTh MOAOOHBIN pe3UAEHT, OIMUPASACH
Ha MHGOPMAIIWIO N3 HACTOSIIECH TIaBHI.
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19.2. Y10 HYXXHO BaM BbIHECTU U3 3TOI rNaBbl?

HeobxonumMo pazobpaTh pe3upeHT U MOHSITh ero padoTy. Bel moMKHBI pazobpathb
AJITOPUTMBI, €CJIM, KOHEYHO, XOTUTE BBIYUUTH acceMOiep. MBI JUlllb TIpUBEAEM
o011Me NOHATUS PabOThl PE3UAEHTHON IPOrpaMMBbI.

Mpbl nepexBaTbiBacM TpepbIBAaHUE 21h, TTOMEIasl ero aapec B MpepbiBaHUE 03h.
DTo 3HAYNUT, YTO HAII PE3NAEHT HEBO3ZMOXHO OVIAET TIPOCMOTPETH MO MHOTUMU
otnagunkamu. O6paTuTe BHUMaHUE, KaK MBI BbI3bIBAEM IIpepbIBaHME 21h B Ha-
1eM o0paboTUUKE.

B mpuHAIIMITE, HACTOSIIWI pe3nIeHT AOBONBHO TpocT. Bam gocratouHo paso-
Opatbes ¢ onmMcanneM B daiiiie-MpuIoKeHNH.

Bce 10, uTO OCTamock 3a KaapoM, MBI MOAPOOHEH paccMOTPUM B TIOCIEAYIOIINX
r71aBax Ha JAPYTMX CXOMHBIX TPpUMeEpax.



MmaBsa 20

PuHanbHaa Bepcuda Bupyca

Ternepb Halll BUPYC MOJHOCTBIO paboTocniocobeH. byabTe octopoxHbl! CiaydaitHo
3apa3uB HYXHbINM aiiyl, BaM TIpUAETCSl TIPOBECTH HEKOTOPOE BpeMsl, UYTOOBI BbI-
JIGYNTHb €To BpyuyHylo. Tak uto, OyabTe MpeaesbHO BHUMATEbHbI!

Heckonbko ciioB o mporpamMme (00si3aTeNIbHO TPOUYUTANTE, TIpEXIe yeM 3aryc-
KaTb BUpyc!):

a

BHpYC HEPEe3WACHTHEBIN. DTO 3HAYNT, UTO 3apakaTh OH OymeT TPOTpaMMBI
TOJIBKO B ciIydae, eclii 3amycTUTh 3apakeHHbIit COM-paitn. TTocie Toro, Kak
BUpPYC oTpaboTayl, OH U3 MaMATH yIaIseTcs;

BHpYC HE JeTaeT HUYETo, KpoMe Kak 3apaxaet ¢haifirsl;

HU OAVH AHTUBUPYC HE BBLISCUUT (Daili, 3apaxeHHbIl HamuMm Bupycom! Tak
4yTO, HE HajeiTech HU Ha Dr. Web, HU Ha yTo-1HM0O ellle;

Bupyc 3apaxaer Toabko COM-aiiibl B TekylieM karajiore. Uto ato 3HauuT?

HonycTtuM, B Karaigore C:\assm ecTb cilenyronie Gainbl:

e test.com
e dn.com
e 1nc.exe

rnpuyeM, test.com yxe 3apaxKeH HalluuM BUPYCOM. 3alyckas test.com Ha Bbl-
MmojiHeHUe, oH 3apaxaeT dn.com. 3anmycrtuB 3ateM dn.com, BUPYC HUYETO He
3apasur, T. K. B JJAHHOM Karajore OoJblle HET HEe3apaXeHHbIX HALUUM BUPY-
coM COM-daiinos.

Ho ecnu y Bac B mepemeHHOI PATH (B autoexec.bat) CTOMT IyTh K KaTaJory
C:\assm, To, 3amycTUB test.com M3 TeKylllero karaiora, ckaxem, C:\nc, Hail
BUpYC 3apasuT mHepBblil BcTpeuHblii COM-daitn B kartagore C:\nc. Byzabre
OCTOPOXKHBI!!!

Ecnu Bce xe npousouuia 6e1a, U Bbl HE 3HAETE, KaK yIalUTb BUPYC, 3apa-
3UBILUIA BECh KOMIIBIOTED, TO CMOTPUTE e4aey 24, rie NpUBEAEeH KOJl aHTUBU-
pyca. XoTd, eciu mepen TeM, Kak 3amyckaTh virus20.com Ha BBIIOAHEHME, Bbl
[poyTeTe OIMCAHUS K HeMy U paszdeperech BO BCEM, TO BaM HE COCTaBUT
TPyJda BOCCTAHOBUTb 3aPaxKEHHBIN (haii;



226 Yacrs Ill. @arinoasa obosoyka, BUpyc, pe3naeHT

O COM-daiinbl, pacnonoxeHHele B kartamore C:\windows\command, nociue
3apaxkeHus] OTKa3blBalOTCd padoTaTh KoppeKTHOo. C 4yeMm 3TO CBI3aHO — He
coBceM ToHATHO. Ilpmuem, mocie cxkatus daitioB nporpammoit PKLITE,
KOMaHIHas CTpoKa TMO-TIpesKHEMY ompenensiercst HeBepHo. CKopee Beero, 3TH
(afimbr TOACYMTHIBAIOT KOHTPONBHYIO CYMMY WJTH €llle 4To-To. [ aKcemepu-
MEHTOB TipujeTcs uckarb apyrue COM-daiinbr;

O xak Bbl Aymaere, 3a4eM Mbl M3ydaild paboTy oTiamuuka B eraee 16? Hdeno B
TOM, 4YTO €CJIM Bbl OyldeTe HccaenoBaTh padOTy BUpPyca B OTJIAAYMKE, TO
CTOJIKHETeCh ¢ OTHOI mpoOneMoii. 3amucaB BUPYC B ¢aill C IOMOLIbIO OT-
JamgyuKa, a 3aTeM, 3almycTUB (aill Ha BBIIOJHEHWE, Bbl ¢ YAUBIEHUEM 3aMe-
TUTE, UTO BTOT 3apaxKeHHbIil (aiin padorath He Oyner. Ilouemy? BcmomHure,
YTO OTJIAAYMK BCTaBAAET int 3 (0cch). Ilpu mepesamucu ke mporpammoit
caMoi ce0Os ToJ yMpaBleHUueM OTJIaaunKa, mporpaMMma mepesanuiieTr 1 int
3, BCTABJAEHHbIH 3TUM oTaguukoM. IloaTtomy 06 aTOM 3a0bIBaTh HE CAEIyeT.

Eiie Takoii MOMEHT: B e1a6e 24 Mbl HAIMIIEM PE3UASHTHBI AaHTUBUPYC MPOTUB
Haiero Bupyca. OnHAKO KOPPEKTHO JIEUUTh 3apaxkeHHble (aiiabl OH OyaeT TOb-
KO B TOM cJIy4ae, ecJid Bbl He U3MEHUTe B HallleM BUpPYCe HU eauMHoro oairal

20.1. Bupyc

20.1.1. AnbtepHatusbl ret, calln jmp

Bonpoc: MOXHO JIM BMECTO ret M call UCIOJbB30BATh jmp, 4 BMECTO jmp — ret?
BG3YCHOBHO.‘BOHCC TOr0, B HEKOTOPLIX CJIydddX IIPOCTO HEBO3MOXKHO 000 TUCH
0e3 KCIOAb30BAHU HECTAaHIAPTHBIX KOMAHI,.

B ta6x. 20.1 opuBeaeHbl ajlbTepHATUBbI CTAHAAPTHBLIM OllepaTopaM accemosepa.

Ta6nuya 20.1. AnbTepHaTuBbl CTaHAapPTHLIM oriepaTopam

KomaHpa AnbTepHaTuBa OnncaHmne
ret pop ax BeiTalimm 13 cTeka agpec Bo3Bpata U
nepeiiiemM Ha Hero
Jmp ax
Call proced move bx,offset 3aHeceM B CTeK agpec Bo3BpaTta U
lab ret "NpbirHeM" Ha MeTKy npoLeaypbl
push bx
Jmp proced
lab ret:
Jmp labell push offset labell 3aHeceM B CTeK aApec METKU U CbiMU-

TUPYEM BbIXO4 U3 npolenypsbl
ret
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Bce sT0 ommckBasoch TIo TOM TIPUYMHE, YTO TEIephb TIepeXo] Ha METKY WHHIINA-
JIM3auuU BUpyca (Init) OCYLIECTBISIETCS CIEAYIONIMM O00pa3oM:

push offset Init ;3 Gamnra

ret ;1 Gaur

Heno B TOM, 4TO, UCIOJIb3Ysl HECTAHAAPTHBII METOJ, HaM ropasio yaoOHeld Me-
HATh aipec MeTKU Init B 3apaxeHHbix (aitnax. Yurasg ganblie, Bbl MOMMeETe,
[o4YeMy MMEHHO TaK, a He UHaye.

20.1.2. 3apaxeHue caina

3apaxkeHue ¢aiina TPOUCXOANT ¢ TOMOIIBIO MPOILEAYPHl Infect file. OMycTUM
nouck Qaitos, OyneM CuMTaTh, UTO MoaxoAsaluil ¢aiin yxe HaiineH. Ocranoch
TOJIbKO IIPOBEPUTH ero mauHy (nuctuHr 20.1).

Nncturr 20.1. NMpoBepka paamepa 3apaxaemoro cpaina

mov ax,cs: [1Ch] ;llonyuyM BTOPOE CJIOBO IJIMHEL 3apaxaeMoTo ¢aiia
or ax,ax ;Eciu oHo He paBHO 0, TO BEXOIMM..

jnz Error_ infect ;..OTO BHAUUT, 4YTO paszMep dansa Oojsbue 64 Koant.
mov bp,cs: [1Ah] ;HMomyurM Milammee CJOBO (T. e. pasMep dana)

st yero HaM HY>XHO TPOM3BOAUTHL MPOBEPKY paszMepa paiina mepen ero apaxe-
HHEM, ecliu u3BecTHO, uTo COM-(aiinbl He MOryT npeBbiiuath 64 Koait?

Heno B ToM, uto DOS ompenensier, kKakoil Tun ¢aitaa 3amyckaercss He IO ero
pacuIMpeHunto, a 1o TepBbIM ABYM OaiiTaM coaepxxumoro daiina. Ecam ato "mMz"
uiu "zM", To ¢aitn EXE, unayue — COM. D10 MOXHO JIerKO MPOBEPUTh, €CIU
IIOCMOTPETh B TEKCTOBOM PENAKTOpe Ha IepBble ABa cuMBojia daiia. Huuto He
MeIIaeT JI000My I10J1h30BATEII0 MepeuMeHoBaTh Gaiii, HampuMep, test.exe M-
Hoit 450 K6aiit B test.com. DOS Bce paBHO ompenenut, uto 310 EXE-daiin mo
TIepBHIM ABYM GaiiTam.

TUNUYHBIM TIPUMEPOM MOXET CIYKUTh ¢haii command.com, KoTopbiii B MS-
DOS Bepcum 7.0 zanumaer 95 Koaiit. Paciimpenne COM ocraBwinm IS cOBMeEC-
THUMOCTHU ¢ IpOrpaMMaMu, HaIlMCaHHBIMU B Oonee crapbix Bepcusx DOS.

M 4To ke MmoayyuTcs, ecad Mbl IoIpoOyeM 3apa3uTh TOT XXe command.com, Ko-
TOPBIA, MO CYTH, sABISAeTcI command.exe?

Mbl npocto ero ucnopruM. To ecTb OH mepecTaHer padorars BoooOiue. Bor, cobcT-
BEHHO, JUIS1 3TOrO U CJIeAyeT IIPOBEPUTh pasMep ailiia, npex/ie yeM 3apaxarb ero.
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OO6parute BHUMaHUe, KaKuM obpa3oMm Mbl 3To jAejaeM. [Tocie Toro kak ¢hyHKIMS
4Fh MaM 4Eh Hauuia ¢aiia, B DTA mo cMmelieHuio 1Ah 3aHOCUTCS €ro pasmep.
Tak kak gBa GaiTa MOIyT XpaHUTb YMCIO A0 65 535, 1o m1s onpeneneHus pasme-
pa caiina ucnojb3yercsl nBa cioBa. [lepBoe (cMeleHne 1Ah) — MiIaaias mojo-
BUHKA, BTOopoe (cMellleHne — 1Ch) — cTapiuasi. BecmomuHaeMm, 4To JaHHBIE B TMa-
MSITH XPaHSITCS B 0OpaTHOM TTOPSAKE.

Yto MBI ellle He caenain B BUpYyce, TaK 3TO He TMPOBEPUIIM TepBbie JABa CUMBOJIA
3apaxxaemoro daima ("Mz" wiu "zm"). Jdng vyero? MoxkeT CAYyYUThCS TaK, 4TO
EXE-daiin umeer nauny meHee 64 Koaiit, Ho pacuiupenune COM. B stom ciy-
yae 3apaXeHHbI ¢aill Takxke yTPaTUT CBOIO padoTocmocoOHocTh. PeannzoBarhb
K€ IpOBEpKY Ha accemOiepe Tpyda HE COCTABUT, MODTOMY B LIEISX DKOHOMUM
MecTa MBI ee OITyCTHM.

Crenymoummne mary:

O orkpblBaeM HaiineHHbIH (aill Ha yTeHHUe/3amuch (QYHKIMSA 3D02h MpephiBa-
HUS 21h);

O uwMraeM ero mepsbie lecTb OAUT B MaMATh ((YHKIIMS 3Fh MpephIBAHUS 21h);
O npoBepsieM, 3apaxeH Ju yxKe 3TOT (aill HAIIMM BUPYCOM WM €Ille HeT.

Paccmorpum oTH  1iaru moapoOHee. B HalleM mnpumepe Mbl  MCIONB3YEM
CUTHATYPY 1122h Ui OIpedeNeHMs TOTo, 3apaxKeH JIM HalAeHHbIA ¢aila HalluM
BUPYCOM WJIM HEeT. DTa cCUTHaTypa JO/KHA ObITh PACIONOXeHA IO cMelleHuo +4
oT Hauaja aiina. ObpaTute BHUMAHKUE, YTO MBI TTpOBEpPSIEM

cmp word ptr [bx+4],1122h

a B (aiine curHarypa 1122h OydeT pacrojaraTbCsd HAo0OpoT: 2211h. Bor Bam
ele OJHO TOATBEpKAEHNWE TOTO, YTO JaHHBbIE B KOMITBIOTEpE XpaHSTcsl B oOpaT-
HOM TIOpSIKE.

A UTO, eciii B KaKOM-TO He3apakeHHOM daiijie o cMelleHno +4 oT Havaia yxe
ecTb Takue OaiTel? TlosyyaeTcsi, YTO MBI TTOCUMTAEM, UTo aiti yxe 3apaxeH?
Ha, a10 Tak. Ho Kak Bbl IyMaeTe, KaKoBa BEpOSITHOCTh TOIO, YTO 3T CUIHATYpa
OymeT HAaXOOUThCS B MPOM3BOJAbHOM (ailie Mo TakoMy cMelleHuo? Bo3moxkHO,
Jaxe eile U aiiia TaKOro He CyILIecTBYeT B MIPUPOJIE.

OpHako, Ipu XeJaHWUM, MPOrPaMMUCT MOXKET BCeraa yBEIMYUTh CUTHATYpPY IO
10—20 GaiiT, 4yTOoOBI OBITh YBEPEHHBIM B TOM, UYTO HalJeHHBbINH ¢aia nercTBu-
TEJbHO YK€ 3apaXeH HallluM BUPYCOM.

Hrak, poBepKy Ha coOTBeTCTBUE haiijla HeoOXOAMMEIM TPeOGOBAHUSM TIPOM3BE-
. Temepb ycTaHaBIMBaeM yKasarenib (aiira Ha ero KoHell. byaeM momichBaTh B
"xBocT" "(haiiia-KepTBbl" COOCTBEHHO KO/, Halllero BUpyca.

st nepeMellieHust yKa3aTe/ sl OTKPHITOro (haiia Ha ero KOHeL, ClenyeT BOCIIO/b-
30BaThCsA QYHKIMEN 4202h npepbiBaHua 21h (Tabn. 20.2).
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Tabnuya 20.2. OyHKYUA 4202h NpepbiBaHUA 21h!
ycTaHoBKa yKasartesia Ha KoHel chaiina

Bxop, Bbixop,

ax =4202h jc — owmbka
bx = HoMep dhaiina

cx, dx = Konu4yecTeo 6aiiT, koTopble Heob-
XOAMMO OTcuuTath OT KOHUa chaiina u yc-
TaHOBUTb Ha HUX yKasaTesb

Ecnu B perucTpsl cx M dx MbI 3arpy3uM uyucio 0, To ykaszareib OyaeT ycTaHOBJIEH
cpasy 3a nocneaHum Oaiitom ¢aitia. [loka Hac TOJABKO 3TO U MHTEPECYET.

Ykaszatenb CIyXUT IS YKa3aHUS ONEepPalMOHHOM CUCTEME, U3 KAKOTO MeCTa Cle-
JyeT YMTaTh WIM B KakKoe MecTo ciaeayerT nucaTh 6aiT(bl). Ecim ykaszaTenb He
MepeMecTUTh HAa KoHell (aidaa, To, 3alucaB TeNo BUpyca, Mbl 3aTpeM aiill, Ha-
YUHAas CO cMelleHus 7.

3anoMHuUTe, YTO:

O npu oTKphITUU Qaiiia ykazareab ycTaHaBAMBAeTCs Ha Hadano (aitna aBToMa-
Tuyecku. Ecau ykasaTenb ycTaHOBAeH Ha cepeauHy (aiina, To, Mocie 3aKphl-
TU ¥ TOBTOPHOTO OTKPBLITHS (aiisia, ykaszaTeslb CHOBA YCTAHOBUTCS Ha Haya-
Jo ¢aiina;

O npu ureHuM ¢aiina ykaszareib IHepeMellaeTcss Ha KOJMYECTBO MPOUMTAHHBIX
oaiit. To ectb ecnu ¢aitn umeer aauny 3000 6aidiT, TO, HOCie MPOUTEHUS
1500 6aiiT, ykasareab nepeMecTUTCsl Ha cepeauHy (aiina.

B Hamem mpuMmepe Mbl ycTaHaBIMBaeM Ha KoHell haiija ykasaTesb, YTOObI 3aIllk-
cartb BUpyc B "xBocT" "daitna-xeprsor” (auctuHr 20.2).

i JIncTurr 20.2. YcTaHoBKa yKasaTens Ha KoHew, cpaitna

mov ax,4202h ;YcTaHOBMM yKazaTelb UTEHMA/3anucy Ha KOHeLl daiuia.
mov bx,Handle

XOr CX,CX ;OrcunTHBaTE 0 GamT OT koHUa Odaiia.

xor dx,dx

int 21h

jc Error infect

[locne Toro Kak ykaszareib YTeHUs/3amucu ObLI YCTaHOBAEH Ha KoHell (aiina,
MOXXHO MONMCHIBaTh B 3apaxkaeMblil (aila Koa Hallero BUpyca, UCIONb3YS M3-
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BECTHYIO yXe BaM (hyHKIMIO 40h. OOpatute ocoboe BHUMaHNWE HA KOJUYECTBO
samuchiBaeMbix 0aiT (auctuHr 20.3).

JinctuHr 20.3. 3anuck Tena Bupyca

mov ah, 40h ;B bx yxe ecTp HOMep oGaiina.
;Immem B "xBOCT" "danna-xepTBH"

mov cx,offset Finish-100h-F bytes

mov dx,100h ;InmeM TeJio BUpPYyCAa.

int 21h

jc Error_infect

"on

[locne Toro kak Mbl 3amucaly TejaoO Hallero Bupyca B "xBoct” "daitna-xepTsol”,
MOXHO CKazarb, 4To 3TOT ¢haily yxe 3apaxeH. Ero pasmep yBeauuuics: Ha [UIMHY
Hauiero daiina.

Kon Bupyca B "daiin-xeprBy" Mbl 3alucajid, HO Hall BUPYC HE IOJYYUT YIpaB-
nenne. HyxxHo cmemarth Tak, YTOOBI BUPYC 3aIYCTHJICS TIEPBBIM, BHITIOTHHI HEO0-
XOAWMBIE JEHCTBUSA W 3aIyCTMJ 3apaXeHHYI0 IporpaMMy Ha BEHITIONHEHUE, He
HapyIIUB X0 ¢€ PaboTHI.

Hns aToro HeoOxonuMo TiepBble OaMTHI "daitna-kepTBul" (HaUMHAMOIIUECs ¢ aj-
peca 100h) 3aMEHHMTb HA IEpexo] Ha TeJo Halllero BUpPyca, a 3aTeM, KOraa BUPYC
0oTpaboTaeT, BOCCTAHOBUThH 3TU OAMTHI B MaMSITU U "HOPBITHYTH' IO aipecy 100h.

Crenyolmuii 1ar: 3amnucbiBaeM IMOCJE HAIlEro BUPyca IepBble 6 GailT, KOTOpPHIE
Mbl MeHseM (ucTuHr 20.4).

Jinctmr 20.4. 3ameHa 6ait "daiina-xepTsbl"

;llocrie Tesla BUpPyCa IONMUCEBaEM [IEPBHE HacTodAmme 6 OanT "dalina—xepTBH'..
mov ah, 40h

mov cx,F bytes

mov dx,offset Finish

int 21h

Tenepp HaM HyXHO CH€IAaTb TaK, YTOObI HAlll BUPYC, MHpPEXKAe YeM MOIY4YMT
yrpasieHue "dain-xkepTBa”, BBITIOJHWI OTpeaeTeHHble AeWCcTBUSI, YTOOBl 3aTeM
"thaitn-xepTBa" 3apadboTtan, He TOA03PEBAsT O TOM, UYTO JIO 3TOTO HEKasi CTOPOHHSISI
TporpaMma ycrelrHo 3apepiinia padoTy.
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Htst 3TOTO HEOOXOAMMO BMECTO TEPBBIX 6 GAiT, KOTOPhIE MBI 3amucaau B "XBOCT"
daitna mocie Tema BUpyca, MEPEMECTUTH MO aapecy, MO KOTOPOMY HaXOAMTCS
MeTKa Init. [lpu 3amycke caitna Hall BUPYC MEepBbIM MOJIYYUT yIpaBIeHUE, OT-
paboTaer, BOCCTAHOBUT B MAMSITH IepBble 6 GaiiT u mepemact yrpasiacHue "daii-
Jy-XKepTBe".

Kak samennTts mepBble 6 Gaiit Ha aucke? BcmoMmHHTE, KAKUM 0OpasoM MBI yKe
BBIYUCIWIN pasMmep Gaitjia U COXpaHWJIU ero B perucTpe bp (CM. MpUMEUYaHUS B

daitne-npunoxenuun). Ilepegaem ympapiaeHue "daiiay-xKeprse”, UCHOJIb3Ysd He-
CTaHJAPTHBIN crtocod (muctuHT 20.5).

JInctnur 20.5. Mepepava ynpasneHns "danny-xepree"

push ampec mepexoma Ha MeTKy Init

ret

Ecnau "daitn-xeptBa" 3aHumaet, K mpumepy, 3000 6aiiT, To mocie push Oymer
HAXOAUTbCI OAMH aapec, a ecau aitn, ckaxem, 5000 Gaiit, To mepexon Oyaer
OCYLIECTBJIEH, COOTBETCTBEHHO, Ha IPyroil aapec.

Bce! Tenepns aitn 3apaxeH kKoppekTHo. I[lpu ero 3amycke NepBbIM IOJYYUT
yipapieHue Haw pupyc. OCTaloCh BOCCTaHOBUTh B IAMSITH IiepBble 6 GaiT
"haitna-xkepTBBl" (MBI-TO MX COXpAaHWIMW Tocie Tena Bupyca!) U Tepeaarb yrnpas-
JIEHME I10 aapecy 100h.

20.1.3. O6was cxema paboTbl BUpyca

Hrak, yToObl KOPPEKTHO 3apa3uTh (aill, Mbl BbIIOJHIEM CJAEAYIOIIME LIATH:
1. Himem COM-daiin.
2. Yuraem nepsbie 6 OaiiT HalineHHoOro (aiina.

3. Ecau HaiigeHHblil ¢aitn Oonbire 64 K6ailT, TO HauMHaeM NOMCK 3aHOBO (Ire-
pexoauM K wary 1). Eciu MeHbllie — padoTaeM gajblie.

4. Ecnau B HailgeHHOM daiine mo cMeleHUIo +4 OT Hayala HAXOAUTCs 1122h,
TO HauyMHAaeM IOMCK 3aHOBO (mepexoaum K iuary 1). Ecau Her — paboraem
JablIe.

IMuwem B "xBocT" HallgeHHOro (aiiia Teno Hallero BUpyca.
[Muirem nocne Tena Bupyca nepsbie 6 HacTosux 6aiT "daiina-xepTsbl”.

3akpeiBaeM caiti.

=N w

Co3naeM HMCKYCCTBEHHBI IEPEeXoi Ha METKY Init, IyT€M BbIYMCJIEHHUS pas-
Mepa daiina.

9. OrtkpbiBaeM (aiin (ykazaTeslb B 3TOT MOMEHT HAaXOAUTCS Ha Hauaie caiina).
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10. Mumem mepBeie 6 GaiiT Mepexoaa HA TeJo BUpyca +1122h AJs ONO3HABAHUS
TOTO, YTO haiiyl yXe 3apaxeH HALIUM BUPYCOM.

11. 3akpsbiBaeM aiii.

12. BoccTaHoBUM TiepBhie 6 peanbHBIX GaiiT "(aiiia-KepTBbl” B MaMITH, KOTOPBIE
coxpaHeHbl B "xBocte" "(aitna-xeptBol” (cM. mar 6).

13. Tlepemnaem ynpasnenue "daitny-xeprse".

Bam ocranoch TONbKO BHUMATENbHO U3YYUTb DAMI-IPUIOXKEHUE U KOMMEHTAPUU
K HeMy.

Eme pas momuepkuBaem: OyabTe HpedeJbHO OCTOPOXHbBI B dKCHepUMeHTax. Jlyy-
1lIe BCEro CO3[aTh OTAEAbHbIA Karaiaor, Kyna nepenucarb COM-daiiibl, Haa Ko-
TOPBIMH MOXHO OyneT IMPOM3BOIUTb DKCHEpUMeEHThl. O0A3aTeNbHO MCIIOJb3YITe
OT/IANYUK B padoTe U TECTUPOBAHMM PaboThl Bupyca. Bauiu crapanus obs3aTeilb-
HO yBEHYAIOTCs ycrexom!

20.2. NocnecnoBue

Veaxkaembie untatenu! IMozapasnsto Bac! Bbl TonbKO UTO Hamucalu MEpBbIM BU-
pyc. Uto MBI MOXXeM cKasaTh B 3aBeplicHue?

[lpexne Bcero, xoreaoch Obl, 4TOObI MHGOPMALIMS, MOJIYYEHHAs BaMM M3 Ha-
CTOSIIeH [JaBbl, MOIIA BO 0Jaro, a He BO Bpel.

Ham yacto 3amaBanu Bompoc: "Bbl feicTBUTENBbHO yBEpeHBI B TOM, UTO XOTHUTE
o0yuarb Jrwoaeil HanucaHulo BupycoB?” Jla, yBepeHbl. YBEpEeHbI MPOCTO IOTOMY,
YTO 3HaeM, M3y4d Bbl accembiep, mepBoe, YTO IpuaeT OOJbIIMHCTBY M3 Bac B
rOJIOBY, TAaK 9TO HamucaTh BUpPYC. MBI TakKe YBEPeHbl, UTO, U300peTas BUPYC B
TPU Yyaca HOYM, Bbl BAPYT MOHMeETe, KaK padoTaeT Ta WM MHasg mnporpamma. Ber
noiiMere MHoroe. Yepe3 3T0 MPOXOAUT OONBIIMHCTBO MPOTrPaMMUCTOB.

BepHemcst HemMHOTO B TIpolIUIoe, KOT/Ia TeX, KTO MUCal BUPYCHl CUMTANN "CyTiep-
npodeccroHanbHBIMI" TTporpaMMmuctaMu. Korna BupycoB Gosiich Gobllie BCETo
Ha CBETe.

Bupyc DIR B cBoe BpeMsi HABOJUJ TaKOi yXac B KOMITbIOTEPHBIX IIEHTpaX, YTO
MHOTHE TOTOBBI OBIJIM OTKAa3aThCsl OT BCETO, UYTO Y HUX ObUTO (IMCKETHI, KOMITBIO-
Tepsl, urpbl). Ho, Mo3HakoMuBIINCH ¢ acceMOiaepoM MoONMXKe, HavYWHAIOIINe
MPOTPaMMUCTHI TIOHUMAaJIM, YTO BUPYC — BTO TIPEXIE BCETro TMporpaMma, KOTO-
PYIO Hamucaja yeaoBeK.

TMoutn Kaxnplit TporpaMMUCT Ha HavYaJbHOM 3Tare Mucaj BUPYCHI, TIPU 3TOM B
Tpoliecce BKCIEpUMEHTOB MOPTUN cBou (paliinbl, kecTkue maucku. Ho Te, Kro
VIIOPHO 11IeJT BIepe, 00s13aTeIbHO Y3HaBal YTO-TO HOBoe. [Ipudyem He TONbKO 00
OIHNX BHUpycax!

TMoBepbTe: Topa3no WHTepecHee SKCIepUMEHTHPOBATh € PE3UASHTHBIMU TPO-
rpaMMaMiu U ¢haiioBoit cucteMoii. be3ycloBHO, B cBoeil XU3HM BBl Bce PaBHO
Hanuilere XoTb oAuMH BUpyc. Henb3s ckazarb, YTO 3TO II0X0. DTO HOPMAJIbHO,
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Jaxe Xopolro, naTepecHo. Ho xopomro B ToM citydae, e€ciy Balll BUPYC HE BBIXO-
JUT BO "BHelIHUII Mup". Boiee TOro, Mbl BbIHYXIAEHbI IIOBTOPHO HpelynpeauTh
BaC, UTO 34 PaclpoCTpaHEHUE BUPYCOMOJOOHBLIX MPOrpaMM Bbl IONAZAETE MO
crathlo YronoBHoro kojgekca Poccuiickoin ®eaepauuu. Tak 4To, mpexiae 4yem
HECTU Balll BUPYC KOMY-TO, IOAYMAlTe XOPOLIO: a 3a4eM 3TO BOOOLIE HYKHO?
CKoJIbKO pa3 BBl B CBOEH XW3HM CTPajaji OTTOTO, YTO BUPYC, HAITMCAHHBIA Ka-
KAM-TO HOBHYKOM-TIpOrpaMMHCTOM, (opmaTupoBan Bam BuH4yecTtep? CKOJIBKO
JIParolicHHOTO BPEMEHM BBl TPATWIN BIYCTYIO, BOCCTAaHABIMBAS TTOBpPEXKICHHbBIC
mporpaMmbi? CKOJTBEKO TIOJIE3HOTO BBl MOTJIM OBI CIejIaTh 3a 3TO BpeMs?

"3aueM Xe Torga B 3TOM KHUI® MbI IOAPOOHO U3ydanu paboTy BUPYCOB U AAKE
HaMUCAIM OIUH, IMYCTb MaXe CaMblil IPOCTOM U 0e300MIHBIIA?" — CIIPOCUTE BB

Ha 3T0 MOXXHO OTBETHUTH TaK: M3y4YWB acceMOjiep, BB Bce PaBHO paHO WJIW TTO37-
HO ero Obl Hamucaau. Jeno Toabko Bo BpeMmeHM. llenplo maHHOi riaBbl OBLIO He
HAY4YMUThb Bac IMCATh BUPYCHI, 4 JaTh MOHATb, YTO BUPYC — 3TO HE TAK CTPAILHO,
[10KAa3aTh Ha KOHKPETHOM IpuMepe MPUHLUII padoThl BUPYCOB, a TAKXKe HAyYUThb
Bac 60poThes ¢ HUMU. O4YeHb XO4YETCSl BEPUTh, UTO Y MHOIMX CTpax meped "yxac-
HBIMU, 3JIbLIMU U OecHolIaIHbIMU" BUPYCAMU pa3Besics.

Mpbl Hamvcany seMeHTapHERINI Hepe3uIeHTHBII Bupyc, 3apaxatwoimit COM-
aitael B TekynieMm Katajgore. Ho mpuHIUN paboThl Y BceX BUPYCOB OMMHAKOBBIN.
3amomHuTe: M10001 cepbe3HbIit BUpYc, 3apaxatoinuit ¢daiasl Tuma COM u EXE,
00s13aTeTbHO XpaHUT B CBOEM Tejle TIepBble OalThl 3apaxeHHoi COM-
MporpaMMmbl WM M3Ha4YaAbHYl0 cTpykTypy EXE-mporpammebl. IlepBeie OaiThl MO-
I'yT OBITh KaK B 3aKOAMPOBAHHOM BHUAE, TaK U XPAHUThCI B OTKPBLITOM BHAE (KaK
B HaiueM Ipumepe). Bupychbl MOryT ObITh pe3uAeHTHBIE U Hepe3udaeHTHble. Ho B
Tese JN000ro BUpyca MOXHO BCErga HaMTHU Te OalThl, KOTOPbIE HYXHBI IS BOC-
CTAHOBJIIEHMS 3apaxeHHoro aiina, ecid, KOHEUYHO, BUPYC He paspyllaeT Ha-
MpoYb IPOrpaMMy, Aejasd ee HEeBOCCTAHOBUMOM M, COOTBETCTBEHHO, HepaboTo-
CIIOCOOHOI.

HNmenHo wmceaemoBaB TPUHIMTT paboTHl BUpPyca, BUPYCOJIOTH TIHINYT aHTWBUPYC,
KOTOPBIN BOCCTAHABIMBACT W3HAYANBHYIO CTPYKTYpY aitna, BbIpesass M3 HETo
TEJIO BUpYca.

Eme, BeposTHO, BBI CABIIIAIN O TOM, YTO CYIIECTBYIOT BUPYCHI, KOTOPbIE HEe YIS~
torcst u3 mamstu O3V nipu Tiepesarpyske KommbioTepa. Ha camom nene Takoro ObITH
He MoxeT. Bupyc HaxomauTcsi B MaMsITH, KOTOpas OUUWIIAeTcsl Tocie BBIKITIOUeHUS
mataans. OgHako o4yeHb pelKko BUpYychl, HammcaHHble on OC MS-DOS, nmutn-
pyroT "Topsiayio” mepesarpy3Ky KomIbioTepa (TIpU HaXaTWU TIOJIb3oBaTeieM Ha KOM-
ounanmio xiapuil <Ctrl>+<Alt>+<Del>), ucnonn3ys npepbiBanue 19h. Ilonb3opa-
TeJlb HE 3aMETUT TOTO, YTO 3TO TIceBAOINepe3arpy3ka TOJIbKO HAa TOM KOMIIbIOTEpE,
IV KOTOPOTO TMHcaIcsl OaHHBIA Bupyc. Hampumep, Bupyc Hammcan mist 80286,
B KOTOPOM BKpaH Tocjie Haxatust Ha kinasuinu  <Ctrl>+<Alt>+<Del> umeer ompe-
neneHHbId BuA. Ho Ha apyroii "nBoiike"”, y KOTOpOi Ha 3KpaHe COBCeM JIpyroe M3o-
OpakeHo, MOJIb30BaTe/Ib CPa3y 3aMETHUT MOIBOX.

Bot, coberBeHHo, U Bee! B 21a6e 21 Mbl IPOIOIKUM IUCATh 0O0O0NIOUKY.
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Paborta
c 6/1oKaMu OCHOBHOM NaMATHn

21.1. O6onouka SuperShell

21.1.1. Teopusa

Ecnu BBl yxe 3amycTwiu Haury "000J0YKY', TO HUYETO OCOOEHHO WHTEPECHOIO
Bbl, cKOpee Bcero, He yBuiein. OHa MPOCTO YUTAET COAEPKMMOE TEKYIIero Kara-
Jlora B TITaMATb W BBIBOAUT TIepBEIe ABaAIaTh HaliAeHHBIX (aitmoB Ha akpaH. Of-
HaKO, M3YINB aitm-TprioXeHne, BBl MTOWMeTe, YTO Halla IporpamMma TpoaesTbi-
BaeT yiiMy paboThl. A UMEHHO:

1. Wier nepsbIit dait.

2. Ecmm 310 ' 1, TO mepexomMT K MOMCKY cieayloliero ¢aiia (BbITIOTHAET
mar 4).

3aHOCHT B IMaMsITh UM HaiaeHHoro daiiia.

Huiet caenyrommii ¢aiin.

3a”HOCUT MMS1 HAAEHHOro (aiijia B MaMsTh.

[IpoBepsgeT, He 3aKOHUMIUCH U (DAKIbL.

Ecnu Het, To mpogoikaeT nouck ¢aiiioB (mepexoj K wary 4).

Ecmm ¢daitnsl 3aKoHUIMINCH, TO HAYWHAEST WX BBIBOJI HA DKPaH.

D S A

Ecnau eunie He BoIBeneHo 20 aitnoB, To mpogomkaeT BbiBoa (uiar 8). Ecaum
20 daiinoB yxKe BBIBEICHO, TO TIEPEXOINT K BBIMOJHEeHNO 1iara 10.

I B mo6oM KaTajore TepBBIM BCETIa PaCTIOOXEH CHMBOJ TOYKH. DTo He (aiin, a 06o3HaYeHne Te-
Kywero karajora. Eciu B KoMaHOHOU cTpoke Habparh 'CD . ', TO ODUPEKTOpUS HE M3MEHUTCS.
Hawm He HyXHO BBIBOIMTbH 3TOT CHMBOJ B 00onouke. B otnmume ot o6onouek komaHna DIR BbIBO-
DT 3Ty TUPEKTOPHIO Ha SKpaH.
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10. XKnet ot moab3oBaresIst HaXaTus HA KJIABUIILY.

11. Eciim monb3oBaTenb Haxan kiasuiny <Esc>, To mepexomut X mary 12. Ecnn
HeT, To — K mary 10.

12. 3ampanimBaeTr MOJb30BATENS: YBEPEH JIU OH, YTO XoueT BbIiTH B DOS.

13. Ecau moab3oBaresb HAXal Bce, UTO YrOAHO, Kpome 'Y' WiK 'y, TO HepexoiuT
K mary 10.

14. Ecnu nonb3oBatenb Haxan 'Y' unu 'y', To Beixogut B DOS.

Bort, cobcTBeHHO, U AIrOPUTM PAOOTHL HAllIE 000JOUYKU.

21.1.2. NpakTuka

HOBmeCTBonepBoe

OOparute BHUMAHUE, KAaK Mbl BbI3bIBAEM MPOLENYPY Draw frame (Main proc,
main.asm). Ha mepBbIii B3MJIs11 — HUYero ocobeHHoro. Ho 3To TOJbKO KaxkeTcsl.
Panbiie MBI 3aHOCHJIN B CTEK afpeca CTPOK M MX aTPUOYTHI, KOTOPhIE OYAYT BBI-
BOJIUTHCSI BBEPXY M BHU3Y OKHA 000/10uKK. Termeph MBI aTpuOyTHl B CTEK HE 3aHO-
cuM. Ho kak ke Torma 3agaTh IBET, KOTOPHIM AOJIKHEI BBIBOJUTHCSI COOOIIEHMS?
OobparuTte BHUMaHUE, YTO HAXOAUTCS MEPENl CTPOKAMU Mess head U Mess down:

Mess head do 1Eh, ' Super Shell, Bepcmsa 1.0 ',0

Mess down db 1Dh, ' Poccusa, Mockea, 2001 ',0

BoT 3T0 M ecThb Kak pa3 HyXHble HaM aTpuOYyThl COOTBETCTBYIOIIUX CTpoK. Ilo-
CTyMas TaKuM oOpa3oMm, Mbl 9KOHOMUM OaiThl B MporpammMe, Oojiee TOTO, Mbl He
Harpyxaem ctek. OTnanaer HeoOXOAMMOCTh 3aHOCUTh B CTEK JIBAa CJIOBA aTpudy-
TOB JIJTSI BEPXHEH CTPOKM W ABa cjioBa Juisl HUXHel. TIpolieaypa BbIBoga CTpPOK Ha
9kpaH (Draw messfr, display.asm) mepen TeM, Kak BbIBOIUTb CTPOKY, 3aHECET B
ah [EPBbIi CUMBOJI, KOTOPbI W OyiaeT sBasATbes arpudyToM. DTO ropasio Inpoiie
U Harsgadee (mucetuHr 21.1).

JNnctvHr 21.1. BoiBog cTpOKM Ha 3KpaH

7SI yxe COOEPXMUT CMeNeHME BHBOIMMON CTPOKM

mov ah, [si] ;[lepBEII CMMBOJI B CTPOKEe — arTpudyT
inc si ;Crienyonmit ©alT — HAYaJIO CTPOKM
call Count strmid ;BEMMCIIAEM CepeluHy CTPOKMN

call Print string ;BEIBOIVMM CTPOKY Ha BKpaH

Ha puc. 21.1 orobpakeHO COCTOSIHME OTIagdWKa Tiepel BBI30BOM TIPOIEIYpPHI
BBIBOJIA CTPOKHM HA DKPaH.
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i Edit Search HRun Data Options Calls Windows Help
———————————————— =ourcel CE:IP

F3ABE REF STOSW

BOEBC HOU AL.EBC

AB Ssrogwe
8B7604 [ MOU SI,.WORD PTR [EP:041 |
E84600 . CALL 0263 J
8B168405 b -
52 PUSH DX
8B7606 MOU SI.WORD PIR L[BP+061]
E83BO0O CALL 0263
5A POP DX
81C20101 DX . 0161
D 8B76D2 SI.WORD PTR [BP+021
DBF6 SI.81

7406 023A

memoryl b Ox0FFD:@x05%35

82 A5 EO E1 A8 EF 20 31 2E 30 20 00 Bepcus 1.0 .

iD 20 90 AE E1 E1 A8 EF 2C 20 BC AE [ + Poccua,. Mo

ET Af A2 A0 2C 20 32 30 30 31 20 OO0 cwea,. 2001 .

D3FD:054D 4E 20 82 EB E5 AE A4 20 00 4B 20 82 N Buxop .K B
D9FD:0559 EB 20 A4 A5 A9 E1 E2 A2 A8 E2 A5 AB w pedcTeuTea
<FB=Trace> <F1lD=Step> <{F5=Go> <{F3i=51 Fnt> {Sh+F3=M1 Fmt>

— =

L= i

Puc. 21.1. ATpnbyT B Ha4yane CTPoKun

HoBlecTBO BTOpoe

Tenepb mporenypa pucOBaHNs paMKM (Draw frame, display.asm) BBIBOAWT ellle M
JIMHUIO BBEPXY OKOIIIKA IO HaleMmy TpeboBaHU0. [ 3TOTo HaMm TOHaI00UIOCh
MPOCTO U3MEHUTh OJUH OUT (TIUCTUHT 21.2).

Jinctnur 21.2. BoiBog NNHNN BBEpPXY OKHaA

push 10b ;OKpaH He KOIMPOBATH, HO BEIBECTM BEPXHIL JIVHMO.

call Draw_ frame ; PucyemMm pawmky

HyneBoit 6uT mocneaHero 3aHOCMMOIO CJIOBa B CTeK (€C/AM OH yCTAHOBJIEH) yKa-
3bIBaET Ha TO, CJeNyeT JIU KOMUpoBaTh 3KpaH B Oydep uiau HeT. Bropoii 6ut —
cJie/lyeT I pucoBaTh JIMHUU BBEPXY OKHA WJIM HET.

21.1.3. Onepartop test

Kak mpoBepnTh, BKITIOUEH JTU HYJIEBOI OWUT MM HET, TIPW 3TOM HE 3aTPOHYB OC-
TaIBHBIX OMTOB? [ToXOXKe, YTO KOMaHIA cmp B JAHHOM clydae HaM He TIOMOXeET.

Ha, meficTBUTENbHO, U TIPOBEPKU COCTOSTHWSI OHOTO OWTA B pErHCTpe WM TIe-
peMeHHOM oTepaTop cmp He ToauTes. M BOT TToyeMy.

ITpeacraBbTe, YTO MEPBBIN pa3 Mbl BBIBOAUM OKHO, MPEIBAPUTEIHLHO CKOMMUPOBAB
9KpaH, HO HE pUcyeM JIMHUIO BBEpXY. Torma HyneBoil OUT JoJKeH ObITh paBeH 1.
[lepen BbI30BOM MpoOLEAypbl Draw frame B CTEK 3aHECEM MPOCTO €AMHULYY (JUC-
TuHT 21.3).
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Nunctunr 21.3. MNepBbiit BapyaHT Bbi3OBa NognporpaMmMbl pucoBaHUsl OKHa

; PucyeM pavMKy, NpenBapuUTesIbHO COXPAHMB BKpPaH, HO He BHBOIUM JIMHUID BBEPXY
push 1 ;OTBeuyaeT 3a KOHMUITYpaUMo OKHa

call Draw frame

B nouamnporpamme Draw frame 3aHOCUMBIA B cTeK mapaMmerp u3 JuctuHra 21.3
3arpy3suM B MEepeMEHHYIO Other. YTOOBI MPOBEPUTh, KAKOE MMEHHO YMCJIO 3aHe-
CEHO B OTY MEePEMEHHYIO, B JAHHOM CJIy4ae BOCIOJb3YyeMCs ONEPATOPOM crmp:

cmp Other, 1
Ecnu nocne mpoBepku yiar HylIsl yCTAHABIMBAETCS, T. €. Other=1, TO HYXHO
OpeaABapruTECIbHO CKOIIUPOBATh OKpdaH B IIAMATb.

3uech Bce mpocro. Temepb HpeAcTaBUM, YTO HYXHO BBIBECTM OKHO C JIMHMEH
BBEPXYy, HO HE KOIIMPOBaTh 3KPaH, T. €. [EePBbld OUT OyueT paBeH €IUMHULE, a HY-
nepoii — 0 (nuctunr 21.4).

NncTuHr 21.4. Bropoii BapnaHT Bbi30Ba NoAnporpaMmmbl pUcoBaHNA OKHa

push 10b ;umm push 2

call Draw frame

cmp Other, 2

N, HakoHell, TpeacTaBUM, YTO HYXHO M BBIBECTU JIMHUK BBEPXY, W COXPAHUTH
9Kpad (nuctuHr 21.5).

JNnctvHr 21.5. TpeTunii BapnaHT Bhi3oBa NopnporpamMmbl pucoBaHUs OKHa

push 11b ;i push 3

call Draw frame
cmp Other, 3
BusyanbHo Kaxercs, 4To Bce B MOPSIKE, U TEM HE MEHEee, CyLLEeCTBYeT Ipobiema.

Hynepoit 6uT (cooOlualoluii NOAIPOrpaMMe O TOM, CJAeAyeT JIM COXPAaHSATb CO-
JEepXUMOE DKPaHa WU HET) Mbl IPOBEPSIEM B Hayajle MPOLEAYpbl Draw frame U
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OO0 TOro MOMEHTA, KaK BBIBEJIM OKHO, d BBIBOJ BerHCﬁ JJMHUN — TIOCJIE TOTIO,
KdK 9KpdH COXpPAaHC€H, U OKHO HApHUCOBAHO.

Bompoc: MOXHO Ji ¢ TIOMOIIbIO KOMAaH/bl cmp MPOBEPUTH YCTAHOBJIEH JIU OIlpe-
JIeJIEHHbBIM OUT, UTHOPUPYS OCTaBIIIUECS OUTHI TIPOBEPsIEeMOTO cioBa (Other)?

ITpousBecTn Takyw MPOBEPKY MOXHO C MOMOIIBIO JJOTMUECKOTO omnepaTopa and U
KOMaHIbl cmp. B jmcrunre 21.6 mpuBeneH ¢dbparMeHT KOAa, KOTOPBIA OCYLIECT-
BJISIET TIPOBEPKY OT/IEIHLHOTO OUTA TTepeMeHHOM.

JInctnur 21.6. NMpoBepka 6uMTa B nepeMeHHON C NOMOLLbIO KOMaHAbl cmp

;[lepeHeceM BpPEeMEHHO B ax 3HadeHMe IepeMeHHoM Other

mov ax,Other

push ax

; AHHYJIMPDYyEM BCe OMTHl, KPOME HYJIEBOTO (BCIOMHUM JIOTMUECKME KOMAaHIEH)
and ax, 1

;[IpoBepmM, pPaBeH Jiu Ternepb ax 17?7

cmp ax, 1

pop ax

mov Other,ax ;BoccranoBuMm nepemeHHyio Other

je Ravno ;llepelineM, €CiIM paBeH

Cremyer OTMETHTH, YTO OTEPATOPHI mov U pop HE U3MEHSIOT ¢tari (B TOM YHciie
u mar HyJsT), TTOATOMY TIPOBEPSITh Pe3yIbTaT CpaBHEHUST MOXHO Yepe3 Heorpa-
HMYCHHOE KOJTMUYECTBO TAKUX KOMAHI, YTO MBI U JAejaecM B JTUCTHHTE 21.6.

Kak Ha Bamr B3mISIM: KpacWBEIN Tomyvwiicst Kon? BrojHe KpacwBBIi, 32 MCKITIO-
YeHWeM TOTO, UTO IJI TIPOBEPKHM BCETO JUIIb OTHOTO OWTAa MBI HAMCAIHN TIPO-
TpaMMYy, COCTOSIIITYIO M3 7 CTPOK.

BepositHo, B acceM0Oiepe ecth apyrue crocoObl? besycnoBHo! accemOnep Takoit
TUOKUH S3BIK, YTO MOXET JejiaTb HeBeposTHhIe Belin! UToObl BpeMEHHO HE CO-
XPpaHSITh PETUCTP WJIU TEPEMEHHYIO Tepell MPOBEepKOi OHOTO, IBYX, TpeX OWUTOB,
HCTIONb3yeTcs omnepaTtop test (Tabdn. 21.1).

Ta6nuya 21.1. Oneparop test

KomaHpa MepeBop, HasHaueHne Mpoueccop

test mnpmemnuk, Test— Tect, npoBepka [IpoBepka ogHoro u 6o- 8086
UCTOUHUK nee 6utoB

IIpumep KcHoab30BAHUS JAHHOIO OepaTopa NpuBeaeH B jauctuHre 21.7.
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JinetnHr 21.7. MpuMep ncnonb3oBaHnA onepartopa test

mov ax,10100001b
test ax,1 ;[IpoBepmM, PaBeH JiM HyJIEBOM OUT eIMHNIIIE.

jnz Ravno ;Ilepexon, ecnn paBeH

OO0parute BHUMaHUE, YTO TOCJIE KOMAH/bl CPABHEHUSI cmp Mbl UCIIOJIb3yeM oOlle-
paropbl YCJIOBHOIO MEPexoja je / jz I lepexoda HAa ONPENE/]EHHYI0O METKY B
clayyae, eciny INPUEMHMK M MCTOYHUK paBHbl. B KoMaHge test BCE COBCeM Ha-
000poT.

Ecinu npoBepsieMblii OUT yCTaHOBJEH, TO hjar Hyjlsd cOpachlBAaeTCA M IE€pexo] Ha
METKY B 3TOM CJlyyae OCYILUECTBAT KOMaHIbl jne / jnz. Eciau Xxe 3TOT OMUT
cOpolieH, T. €. paBeH HyJI0, TO (ar Hyjas YCTaHABIMBAETCS, U Mepexol Ha MeT-
Ky TIPOU3BENYT ONeparopsl je / jz (MUCTUHT 21.8).

OueHb BaXHO 3TO 3aIIOMHUTb U HE IyTaTh!

JNncTuHr 21.8. MNpoBepka TpeTbero 6MTa c NOMoLLbIO oneparTopa test

mov ¢l1,100101b
test cl1,1000b ;IllpoBepuM, PABEH JIM TPETUM OUT eOUHULIE

jz Ne_ ravno ;llepexon, ecnm HE paBeH

Hrak, B nepeMeHHOH Other MOXET XPaHUThCI OT OJHOIO A0 8 paslIMyuHbIX Mapa-
MEeTPOB JJISI BBIBOAUMOTO OKHa. IlpuueM KaXIblii M3 3THX TMapaMeTpoB JOJKEH
otBevars Ha Bompoc JA wian HET, 1. e. PABHO uan HE PABHO. Kak, Hanpu-
MEp, B HAIIEN TPOLEAYPE Draw frame. OTOT CMOCOO OYEHB KOMIAKTHBIN, yaI00-
HBI 1 He TpeOyeT 3aBeleHUS OTAEIbHOU MepeMeHHOU JUIsl KakaAoro MapaMerpa,
KaK 2TO OOBIYHO PETM3YeTCs B SI3bIKAX BBICOKOIO YPOBHAL.

HamomHumM, 4TO TIepBBIil OUT MEepeMEeHHON Other OTBEYAET 32 PMCOBAHWE JTUHUU
BBEPXY OKHA, a HYJIEBOI — 3a KOIMPOBAaHWE Y4ACTKA 3KpaHa Ieped BbIBOIOM
okHa. BcrioMHHMTE OKHO MOATBEpPKAEHMS BbIXoAa U3 obonouku. Ilpexae yem Oy-
JeT BbIBEIEHO 3TO OKHO, CUCTEMA KOIMUPYET TEeKylllee COACPXKUMOE 3KPaHa B OIl-
peneIeHHYI0 TIaMsITh, YTOOBI BITOCIEACTBHU €r0 BOCCTAHOBUTH. Mcmonb3oBaHMe
OUTOB TIepeMEHHON I MOJOOHBIX IIejieif, KaK YK€ OTMeUajoch, MOAXOOUT Kak
HEeJIb3S JIyJIIIE.

B nuctunre 21.9 mpuseneH yvyacTok Koja u3 paiiia-ipuioXeHus, BBITTOTHSIIO-
NI TTPOBEPKY OMHOTO OWTA TepeMeHHO.
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Jinctuur 21.9. NpoBepka 6uta nepeMeHHoM Other B Hallel o6onouke

mov ax,Other ;ToyuMM IDOTOJIHUTEJLHYD MHOOPMALIMIO
test al,1 ;Hynesolt ©ur paBen 07

Jjz No copyscr ;Ecim Tak, TO KONMPOBATE BKPAH HE HyXHO.

Ha puc. 21.2 npuBeaeH 3TOT XKe y4acTOK KOAa B OTJIAIYKKE.

 SSHELL21.COM - Far

i Edit Search Run Data Options GCalls Windows Help
]——————————————————— =ourcel CE:IP

7406 JZ n23n

8A24 MOU AH.BYTE PIR [511
46 INC SI

E85500

AGRLL— @28F
8B4600 [ MOU AX.WORD PTIR [BF1]
ATO200 TEST AR . D002

741D | 2

8B1i68405

80C602

E84FD0
[EP+08 1

—_———— Ox09FD : Bx0535

9FD:0529 E0 E1 A8 EF 20 31 2E 30 20 0@ Bepcua 1.0 .
2FD: 0535 90 AE E1 E1 A8 EF 2C 20 8C AE + Poccua. Mo
2FD:0541 A2 AD 2C 20 32 30 30 31 20 00 ckea. 2001 .
2FD:054D 82 EB ES AE A4 20 00 4B 20 82 N Buxon .K B
2FD: 0559 A4 A5 A7 E1 E2 A2 A8 E2 ALY AB W nedcTeHTEA
<F8=Trace> <FlU=Step> <F5=Go> <F3=81 Fmt> <8h+F3=M1 Fmt>

— =

L=

Puc. 21.2. icnonb3oBaHuMe ornepaTtopa test

21.2. Pabora
c ocHoBHoM namartbio B DOS

21.2.1. YnpaBneHve namaTbio

B sToM nmoapasgene paccCMOTpUM OPUHLIMIIBL U METOAbI PAOOTHI ¢ OCHOBHOI Ia-
MATbIO B onepauuoHHOi cucteme MS-DOS. OcHoBHAs naMmsTh UMEET O0BEM 110
640 Ko6aiit. [ToapobHo paccMmoTperh ynpasieHue namsaTbio B DOS B onHoM rase
HEBO3MOXKXHO. MBI 3aTpoHEM JINIIb KJTIOYEBBIE, OCHOBOIIOJIATAIOIINE MOMEHTEL.

Kak tonbko nporpamma sarpysuiacb, DOS aBromaTuyecky OTBOIUT J151 HEE BCIO
CBOOOJTHYI0 OCHOBHYIO TaMsiTh. [IporpaMMHUCT MOXeET MO CBOEMY YCMOTPEHMIO
ype3aTb OJIOKM TIaMsSITH, OTBOAUThL ApyTHe, a TakkKe OCBOOOXIATh OTBEJACHHBIE
yyacTk (O6J0KK) TTaMsITH.
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3ageM 3TO HYXKHO W TA€ 3TO MOXHO TIpuMeHSTH? [lpemcTaBbTe CHUTYaIlMiO: MBI
HanUCaIM HEKOTOPYIO MporpaMmy, KOTopas, B CBOIO O4epelb, JOKHA 3arpyXarb
apyryio. Ho Tak kak Bcsl mamsaTh M3HAYAIbHO BbIAEJNEHA TOJbKO Hallleil Mpo-
rpaMMe, TO Mbl HE CMOXEM 3arpy3uTbh HUYero Ooznee. Beab 3arpyxkaemoil mpo-
rpaMMe (ITOpoKIaeMOMY TIpOIIeCcCY) TakKke HeoOXOAMMO HEKOTOpOe KOJMYECTBO
TTaMSITH He TOJBHKO TSI paboTHI, HO M IS 3aTPY3KU.

st Toro 4ToOBl ype3aTh MaMsTh, UCTIONB3yeTCsl MYHKIIUSL 4Ah TPEPBIBAHUS 21h
(tabm. 21.2).

Tabnuya 21.2. OyHKUNA 4Ah pepbiBaHNA 21h:
ua3MeHuTs 06bemM cBOBOZHON OCHOBHOM NamATH

Bxop, Bbixop,
ah = 4Ah jc — owwmbKa, Npu 3ToM;
es = cerMeHT pacnpegeneHHoro 6soka ax = Kog, oLunbku

bx = pasmep 6noka B 16-6altToBbix Napa-
rpadax

PacnpeneneHHslil 010K B HallleM cIy4yae — BCS MAMATh, OTBEAEHHAs MPOrpamMMe,
HauyuMHasg ¢ HYJEeBOrO CMEIIEHMS CerMEHTa cs M 3aKaH4YMBasg IOCIEAHUM CBOOOI-
HbIM OaiiToM. IloaToMy Inepen BbI30BOM (PYHKLMU 4Ah cleayeT yOeAUTbCs B TOM,
YTO es YKa3bIBAaeT Ha CETMEHT, Kyla MBI 3arpy3wianch. B Tabn. 21.3 mokaszaHo co-
CTOSTHHAE TIAMSITH TIOCJIe 3arpy3KU TIPOTPaMMBI B TIaMATH Ui €€ TOCIeIyIoIero
BBITIOTHEHUS.

Tabnnya 21.3. CocTosHue NaMATH OC/1e 3arpy3ku nporpammel

OaHHble Onncanue

CucTtemHble daiinbl MamaATb 3aHATa oT 0 go TekyLlero baiita
PeaungeHTHbIe Nporpammel MamATb 3aHaTa o1 0 go Tekywlero baiita
Hawa nporpamma MamsTb 3aHaTa ot 0 go TekyLlero baiita
MeTka Finish MamsTb 3aHaTa oT 0 go TekyLlero baiita
OTtBepeHHas NamMsATb Halleli NnporpamMme MamaTtb 3aHaTa oT 0 gO KOHUA

Ilocne Toro xak Haiia IporpaMma 3arpy3uiacCb B 11aMATb, BCA OCHOBHAsA cBoOOa-
Has IaMsaTb OTBEICHA TOJbKO HalleH nporpaMmme.
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3amava: ypesarh 3aHSATYIO TIPOTpaMMOM MaMITh IO METKH Finish. IS 9ero srto
HYXHO — PacCcMOTpuUM nozxe. Q0paTure BHUMAHUE, KAKMM OOpa3oM Mbl yXuMa-
€M CYLIECTBYIOLIUI 00K naMsTu (Prepare memory, main.asm) (Jiuctudr 21.10).

Jinctnrr 21.10. OcBoboXxaeHne oTBeA€HHON NaMATN

mov bx,offset Finish ;bx=nocrnemumii OalT Hamell IPOTPAMMEL

;Tak Kak bx HOOIXeH COOepXaThk He KOJIMYECTBO OalT, a KOJUYeCTBO OJIOKOB IO
16 GanT, TO MBl OOJIKHEI COBMHYTbH OMTH BIOPaBO Ha 4

shr bx,4
inc bx ;VBenmmuyM bx Ha OIvH (Ha BCAKMM CJIydan)
mov ah, 4Ah ; OYHKLMA yMEHBICHMA/ yBEJIMYCHNA CyLECTBYMErO OJIOKa IIaMATH

;B HDaHHOM Cllyyae ypeszaeM, T. K. Hama NpoTrpaMMa, eCTECTBEHHO, MeHbIe
OTBEIeHHOTO BJIoKa MaMATH [OCJe 3aTpysKu.

int 21h

[ocne BbinoaHeHUs1 GYHKILMU 4Ah COCTOSIHME OCHOBHOI HaMsTH OyaeT clieaylo-
wuM (tabdn. 21.4).

Tabnuya 21.4. CocTosiHne NaMATU nocsie ocBoboXaeHUA 6/10Ka

OaHHble OnucaHune

CucTemHble daiinibl MamsTb 3aHaTa ot 0 go TekyLlero baiita
PeaunaeHTHbIe Nporpammel MamaATb 3aHaTa o1 0 go TekyLlero baiita
Hawa nporpamma MamaATb 3aHATa oT 0 go TekyLlero baiita
MeTka Finish MamsaTb 3aHATa oT 0 go Tekywero 6aiita
[MamsTb 32 METKON Finish Mamatb ceobogHa Ao KoHua 640 K6aiita,

HauuHas ¢ nepeoro b6aliTa, cnegyloLero 3a
MeTKol Finish

To ecth pasmep cBoGoaHON MmaMaTu paBeH 640 KGaiiT MuHyc cMellleHre METKU
Finish.
TTocne ocBoOOXIeHMST MaMSITU MOXHO TOMpoOOBaTh OTBECTH OTHENbHBIN OJOK

mamsTd  pasMmepoM, ckaxkem, 1000h 16-GaiitoBeix O0KkoB (maparpadoB) WIH
65 536 Gaiir (muctunr 21.11).
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Jinctmr 21.11. OtBepgeHnsa 6noka namATh pasmepom 65 536 6ant

mov ah, 48h
mov bx,1000h
int 21h

mov Seqg files,ax ;CoxpaHyM CEeIMEHT OTBEIEeHHOI'O OJIoKa

B »sroM mnpuMepe MBI WCIIONB30BAIM HOBYK ¢yHKOuo0. OHa omucaHa B
Ta6a. 21.5.

Tabnuya 21.5. OyHKUUA 48h npepblBaHNA 21h: BbigennTs 610K OCHOBHOU NaMATH

Bxop, Bbixop,

ah =48h jc — owwmbkKa, nNpu TOM:

bx = pasmep 6noka B 16-6aitToBbiX Napa- ax = Kog owmnbKu
rpachax
WHaue: ax = cermeHT BbligeneHHoro 61oka

CocrogHue MaMgaTU Mocae oTBeaeHus Oaoka pasmepoM 65 536 GailT rmokaszaHo B
tabm. 21.6.

Tabnuya 21.6. CocTosHue NaMaTy nocsie oTBegeHus 6110ka namary

OaHHble OnucaHne

CucTemHble daiinibl MamsTb 3aHaTa ot 0 go TekyLlero baiita
PeaungeHTHbIe Nporpammel MamATb 3aHaTa o1 0 go Tekywlero baiita
Hawa nporpamma MamsTb 3aHaTa ot 0 go TekyLlero baiita
MeTka Finish MamsTb 3aHaTa oT 0 go Tekywlero baiita

[MamATb 3a MeTKoll Finish + 65536 6alit  [lamaATb 3aHaATa

Mamatb, HauMHas ¢ apgpeca Finish + CeobogHa
65 537 6aiit

Ha puc. 21.3 nokazaH B OT/aAuMKe yYacTOK KOJAd, KOTOPbLA OTBOAMT IAMSTh C
IOMOILIbIO PYHKIHUM 4Ah MPEPbIBAHUA 21h.
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File Edit Search Run Data Options Callz UWindows Help
R— SOUEEE% CS:IP

07FD: ES0100
N7FD: c3
N?FD: BEADDS
N?FD:

07FD:

O7FD:

N?FD:

N?FD:

N9 FD: : :
O7FD: 21 - i

N?FD: WORD PTR [O58D1.AX )
N7FD: C RET

N7FD: AH.1A

O3 FD: BABOOD HOU DX . 0080

1=[5 ]J————— memoryl b Ox0D?FD:0x058D
?FD: |2 1] )0 oo E8 1C FD B4 09 BA E?
N?FD: 9 CP21"EB 65 FB CD 20 D6 53 51
N9FD: 57 8E 06 F2 01 26 Al 2C 0D A3
0?FD: FD 07 00 10 B8 87 16 CD 2F 85

— —|

N9FD : 03 E? Bi 2E 2E DO 43 55 52 52
ma

L 4=

<F8=Trace> <Fib=Step> <Fb=Go> <F3=81 Fnmt> <Sh+F3i=M1 Fnmt>

21

Puc. 21.3. Ype3aHuve v oTBeaAeHNE NamMaTX Mocse 3arpy3ky nporpamMmbl

.2.2. CuntbiBaem cpaiisibl B OTBEI€HHYIO NaMATb

Mg kakux ueneil Mbl BelaenseM 00K naMsaru pasmepom 64 Koaiir?

B a1y obnacts mamaTtu OymeT 3arpyxkarbcs MHGOPMALIMSA O HaAEeHHbIX ¢aiiiax B
TekylieM Karaigore. TakuMm e oOpa3oM IMOCTYIAlOT M BCe OOOJOYKM: IIPOCTO
CUNTHIBAIOT ¢alfTbl B OTBEIEHHBIM OJIOK TTaMATH, a 3aTeM ¢ HUMHU paboTaloT.

Ho, nampumep, BHyTpeHHss1 komanga MS-DOS DIR He 3arpyxaerT B mamsaTh
HalineHHble ¢aiinbl. Jla 1 Her cmbicna. OHa Hanwia ¢aiiyl, TYT Xe BbIBeJa WH-
dopmalio o HeM Ha IKpaH U WIIET cleAayoluil. Beriensars, KonmupoBaTh U yaa-
JISITh haitIbl 3Ta KOMaHAa, eCTeCTBeHHO, He MOXET.

Kakum obpaszom 3aHOCHM B OTBEJEHHYIO MaMsThb HaliieHHBbIe (aitnbl? ATTOPUTM
TMTPOCTEUTITUIA:

1.
2.

Muem nepsbiit daitn. Ecam ¢aiiioB HeT, To TiepexoauM K mmary 3.

3aHocuM uMs daitna B oTBeIeHHBIN 010K nmaMsaTh. [JJomuckiBaeM mociie ume-
HU daitna Hyb.

HMuem crenyrommit daitn. Eciu daitios 6ombliie HET, MepexoanM K 1ary S.

3aHocuM cienywounii ¢daiil B mamsaTh cpasy XKe 3a HaWJeHHBIM Tpeblny-
UM, TIpoJIoIKaeM mounck daitioB (mar 3).

3aHOCHUM ellle OMWH HYAb TTOcie TOocHeNHero HaieHHoro daitma mis Toro,
YTOOBI aTh TTOHATH TPOIICAYpaM Halllei 06OIOUKHM, YTO 3TO OBIT TTOCICTHUIM
HalJEeHHBIA aii.

BBIBOI[I/IM YKa3aHHOE¢ KOJNYECTBO (1)21171)'[03 Ha 3KpaH (CKOJ’H)KO HaXOOAUTCId B
[EPEeMEHHOl Number files) (Out files, files.asm).

Tpyna pazobpaTbcsi ¢ TOHKOCTSIMU TPOLIEAYP HE COCTABUT, TeM OoJiee UTo B haii-
JIe-IPUJIOXKEHUHM BIIOJHE TOCTATOYHO KOMMEHTAPUEB.
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Yacto 3agaBaemMbie BONpPoOChHI

B nponecce u3yyeHus HOBOIO SI3bIKa MPOrPaMMUPOBAHUS, KAK U J1I0OOIro Ipyro-
TO TIpeaMeTa, Bcerhma BO3HWKAeT MHOXECTBO BOTIPOCOB. B aToif TmaBe MBI pac-
CMOTPUM Hanbojiee TUTTNYHBIC BOTIPOCHI.

Bonpoc 1
Bama kHura MpOTHBOPEYUT APYTOMY MCTOUHUKY.
Hurara U3 KHUTK:

"MOXHO TIOCUMTATh, CKOJIBKO Pa3 3a ONHY CEKYHIY IPOIECCOP CMOXET CIOXKUTH Ba
00X yncna or 0 1o 65 535. Kaxmasg KomaHa mpoieccopa BITTONHSAETCS OIPene-
JICHHOE KOJIMYECTBO TaKTOB. Korma TOBOPAT, UTO TAKTOBAsg 4YacTOTa Mpolleccopa
100 MTI'u, To 3T0 3HAUUT, YTO 32 ceKyHay mpoxoauT 100 MUILIMOHOB TaKTOB".

Nnudopmatnst 3 npyroro MCTOYHUKA:

"Bompoc: cKoIbKO IMKIOB 32 CEKYHAY BBITIOJHSET TPOIECCOP ¢ TAKTOBOM YacTO-
Toit 75 MI'u?

Orteet: 1 MI'm Bemosasier 1 000 UKITOB B cCeKyHAY' .
Tak kTo ke Tipan?

OTtBet

besycioBHO, MCTOYHNK, KOTOPBIN BBl YUTAJIH, COMAEPKAI OIIMOKY WJIM OIEYaTKY.
Hasaiite paszdepemcst. CyliecTBYIOT pasiWYHBIE €OWHWUILI U3MEPEHUS: MAaccChl,
JUIMHBI, Beca U mp. Bce oHM uMeloT oOuiue 4epThl M cxoicTBa. Hampumep,
€IUHULBl U3MEPEHUs] KOMIbIOTEPHOU MHGpOopMaUuu (C OKPYIJIEHUEM A0 LIEJOro
Yyucia) mpuBeaeHs! B Tadm. 22.1.

Ta6bnunya 22.1. EanHnubl nsmeperns nHgbopmMavuinm

EanHnua namepeHua KonnyecTBo 6aiirt
1 K6ait 1 000 6ait
1 Mb6aiir 1 000 Kbalir

1 I6ait 1 000 M6alit
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He tpynmao momcumtath, uto B omHOM Mo6aiite 1 000 000 Gaiit. TouyHo Takum ke
00pa3oM BBIYMCIUM replibl (Tada. 22.2).

Tabnuya 22.2. EauHuLbl n3MepeHnsa H4acToTsl

EpnHuua nsmepeHus KonunuecTBo repu

1Ky 1000 Iy,

1My 1000 Ky,

1My, 1 000 Ml'y,
Bonpoc 2

Yto Takoe ausacceMOIep U IS Yero OH HY:KeH?

OTtBet

Jusaccembaep — >TO mporpaMma, KOTOpas MepeBOAUT MAILIMHHBIA KOA Ha S3bIK
acceMOnepa. duzaccemOiep MOXET MNPUMEHATHCS IPU IMOJTYYEHUH HCXOIHOIO
Koma IS W3y4eHUs] pPabOTHI TMPOTPAMMBI WJIHM KOPPEKTHUPOBKM €ro Koma ¢
TTOCTEAYIONINM acceMOTNPOBAHNEM.

Eciau B mporpamMme HeoOXoAMMO WM3MEHUTH JABA-Tpu Oaiita (Hampumep, yoparb
orpaHuveHue Ha ee paboTy B Oosiee mozaHuX Bepcusix MS-DOS), To MoxXHO
BOCTIONIb30BAThCsl W CMENUaIbHBIM TEKCTOBBIM pemakTopoMm Hacker's View,
KOTOPbII M MOXET BBICTYIIaTh B POJIU Au3accembiepa.

Bonpoc 3

l'[epetmcmne (I)J'[&FI/I TIporeccopa, ri€ OHM PACITOJIOKEHDBI U 3d YTO OTBECYAIOT.

OTBer

O @uae nepenoca cr (Carry Flag). Copmepxut 1, eciu nOpousollen INepeHoc
SIMHULbL IPU CIOXEHMM WIMA 3aeM €IMHULbL IPY BbluuTaHuu. Mcnosb3yercs
TaKKe B MUKITMYECKUX OTEPAIISIX M OMepalIisIX cpaBHEHMS.

O Daae uemnocmu pr. ComepXuT 1, ecid B pe3yabTaTe oOIepalid IOJyYeHO
YUCJIO0 ¢ YETHBIM KOJWYECTBOM 3HAYAIMX paspsiioB, T. €. JIOTOJHSIET
pe3yabTaT 0 HEYETHOTO YWCIa — WCIONB3yeTcs B omepammsx obMeHa s
KOHTPOJISI TAaHHBIX.

O Daae enewneco neperoca AF. KoHTponupyeT TiepeHoc W3 3-ro 6WTa JaHHBIX.
TlosneseH pu orrepalsax Haj YITAKOBAHHBIMU JECATUIHBIMU ITUDPaAMU.

O Daae nyasn zr (Zero Flag). PaBen 1, ecnu B pesynbrate ornepanun moxydeH (),
u paBeH ) — B MPOTUBHOM cjyvae.
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O Daae 3uaxa sr (Sign Flag). PaBern 1, ecam B pesyabTare omepamnuil TMOIYYEeHO
OTpULIaTeIbHOE YMCIO (C eMMHULEN B cTapileM paspsie, T. €. MOCAeIHUI OUT
(OUTBHI HYMEPYIOTCS CIIpABa HAIERBO)).

O @Drae mpaccuposxu T (Trass Flag). Pasen 1, ecnim mporpamMMa BBITIOTHSIETCST
MO 11araM, ¢ mnepeaayeil ynpapiaeHUs MOCAe KaXA0i BBIMOTHEHHOUW KOMAaHIbI
MPEePHIBAHUIO C BEKTOPOM 1.

O Daace npepweanus 1F (Interrupt Flag). Comepxur 1, ecam paspelreHa
00paboTKa TpepbIBAHNN MUKPOIIPOIIECCOPOM.

O @urae ynpasnenus oF (Direction Flag). Vmpasnser HampaBineHneM mepenadn
JAHHBIX: ecld OH coiepxuTr 0, To mocje KaXKIOW WHIACKCHOU olepanuu
CONEPXUMOE WHICKCHBIX PETUCTPOB yBEIUYMBAaeTcsl Ha 1, B TPOTUBHOM
cilyyae — yMeHblraercs Ha 1.

O Daae nepenoanenus or (Overflow Flag). PaBen 1, ecaim B pesynbrare
ofepalny MoJydyeHo YKCIO0, BRIXOASINEE 3a pa3psiIHYIO CETKY Mpolieccopa,
T. €. 4UCJIO0, IIPEBbIIAIOIIEE MaKCUMaJIbHbI pa3mMep perucrpa Wid
NEePEMEHHOM.

Bonpoc 4

A Tompbko HauMHAW W3y4yaTh acceMOjep, HO y MeEHS yKe BO3HUKIA HeoOXo-
JIUMOCTh UMETh JOKYMEHTAIMI0 TTo BceM npepbiBaHussM MS-DOS. I'me moxHo ee
Haitu?

OTBer

CaMbIil TIOJTHBIN CMUCOK TIpEPBIBAHUN W MX (DYHKIWA MOXHO HAaWTU MO aapecy
http://www.pobox.com/~ralf. OnHa mpobiaemMa: oH aHTIOSA3BIYHBIN.

HJOKyMEeHTallMi0 Ha  pPYCCKOM  SI3BIKE  MOXHO  CKayaTh Ha  caiTte
http://www.Kalashnikoff.ru. TTporpamma HasbiBaetcst helpassm.exe.

Bonpoc 5

Bty nporpammy (aucTUHI 22.1) g Hamucan mocie MPOYTeHUs e1aevl 4, MbITasACh
ocBouth LUK A ucmonb3yrlo Macro Assembler 6.12. IIporpamma He paboraer.
HcnipaBbTe, moxanyicra, olinOKU, U €cU BaM He TPYAHO — HAMUIINTE, TToueMy
nporpaMma He padoTtana. 3apaHue OiarofapeH.

Jinctnur 22.1. Mporpamma poskKHa BbIBOANTL TEKCT Ha 3KpaH

CSEG segment
org 100h
Start:

mov cx,3
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Label 1:

mov ah, 9

mov dx,offset Msg
msg db 'CooCumenne!$’
int 21h

loop Label 1

int 20h

CSEG ends
end Start

OTBer

Bhl JOITYCTHIN THUIIMYHYIO OLLll/I6Ky JJ14 HAYMHAIOLICIo. KOZL 1 DaHHbIC HE MOIYT
CMEIIUBATBCS, MHAYEC HJAHHBIC TMTPOCTO CUUTAIOTCA KOIAOM M, CKOPEE BCETrOo, Ballla
IporpaMma MnpocTo 3aBUCHET.

Huxe mpuBeaeHbl HECKOJIBKO BApUAHTOB pa3MellleHUs] JaHHBIX B acceMOJIepHBIX
nporpaMmax (JiuctuHru 22.2, 22.3).

NnctuvHr 22.2. BapmaHT 1

CSEG segment
org 100h

Start:

mov cx,3

Label 1:

mov ah, 9

mov dx,offset Msg
int 21h

loop Label 1

int 20h

msg db 'CooCmenne!$”'
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CSEG ends
end Start

B Hamem ciygae maHHBIe pasMelnaroTcs Tocie Koaa. MoXHO WX pasMecTHTh U B
Hauaje (uucTuHr 22.3).

JincTtuHr 22.3. BapuaHT 2

CSEG segment
org 100h

Start:
Jmp begin

msg db 'CooCmenne!$’

begin:

mov cx,3

Label 1:

mov ah, 9

mov dx,offset Msg
int 21h

loop Label 1

int 20h

CSEG ends

end Start

HaHHble W KO IO CyTM OofHO U TO k€. M To u ;pyroe xpaHurcs Kak Habop
JBOWYHBIX yucen. M ecau Bl mulieTe Ha acceMOiepe, TO JOMKHBI 3a00TUTHCS O
TOM, KaK BC€ 3TO PACIOJOXUTb, YTOOBI Tpolleccop "He Tomnaji" Ha JaHHBIE,
[PUHSB UX 32 MALUMHHbIA KO/I.

Bonpoc 6

Yto u B Kakoil TmocieIoBaTEIbHOCTU pacriojiaraeTcsi B OIMEepaTUBHOW MaMsITU
KOMIIbIOTEpPA TTOCJIE TOTO, KaK MbI €ro BKJIoYaem?

OTBer

CoaepxxumMoe orepaTiBHON TaMsITH TToKa3aHo B Tabd. 22.3.
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Ta6nuya 22.3. OniepatnBHas namsThb

Appec

OnuncaHune

CraHpgapTHas namaTtb (nepeble 640 K6aiiT)

00000-003FF

00400-004FF

00500-00xxx

00xxx-9FFFF

9FCOO0-9FFFF

Tabnuua BEKTOPOB NpepbIBaHUIA

QOb6nacTb aaHHbIx M3Y

O6bnacte DOS

MamaTtb Ana nonb3oBaTtenbcKux nporpamm (He 6ornee 638 K6aiir)

PacLumpenue obnactu gaHHbix BIOS ana PS/2 mbiwwn

BepxHsaa namatb — UMA (384 K6aiit)

AQOOO-BFFFF

COO00-DFFFF

EOOOO-EFFFEF

FOOOO-FFFFF

Bugeonamate (128 K6aiit). [lonHOCTbIO MPaKTUYECKU He
ucnosnb3yeTtcs

Apantep ROM unu RAM — ons ycTpoiicTB cO CBOUMU MOZYNSAMU
BIOS u cneumanbHas obnacts O3Y

CeobogHas obnacTtb, uHorga ucnonbayetcs BIOS

BIOS, 128 K6aiit ROM (nnu flash ROM) Ha cuctemHoll nnate

( MpumeyaHne )

B PC/XT ucnonbayeTcs Tonbko FEOQO-FEFFFF.

Bot u Bech mepBhIii Merabaiit. Bee, uTo He omucaHo B TaOi. 22.3, 3arpyxaertcsi
ym6o B XMS, m6o B EMS-mmamars.
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O6nactb PSP n DTA.
OkpyxeHne MS-DOS

Hacrosiias rnaBa uHdopMaTMBHasg M AOCTATOYHO MHTepecHad. B Hel Mbl pac-
CMOTPUM TO, YTO HE 3aTParuBajioch B TIPENBINYIINX TJIaBaxX, & MMEHHO:

O uro Takoe okpyxeHue DOS;

0 xaxk yMeHbLUUThb pa3Mep pe3ulieHTa B IaMSITH;
O kak MeHsITb "Ha JeTy" mapaMeTphbl Pe3UAECHTA;
a

KaK IMOJY4YUTh IepelaHHble Hallleil MMporpamMMme MapaMeTpbl B KOMaHIHOR
CTPOKE;

O xak dukcupoBaTh B (ailie HakHUMaeMbIe I10Jb30BATEAEM KIABMILU (B TOM
yucae U BBoj, napojeid B DOS);

O u npouee, O MEJIOYAM.

[lpexne yeM HayHeM pacCMAaTpUBaTh MOAPOOHO PAOOTY Pe3nuaeHTa, Mbl XOTEIH
ObI 006pATUTH Ballle BHUMAHUE HA TO, KAKUM O0pazoM Telephb 3aaaeTcs uMs ¢aii-
Jla, B KOTOPOM XpaHSTCsI HaXaTble ToJb30oBaTeieM KIaBUINU (B TaJbHEHIIIEM 3TOT
daitn umenyetrcs LOG-daitnom).

B onHolt U3 mpeabImylnX TJaB MBI TAKKE COXpaHsIN JAeHcTBUS Tporpamm (3a-
MycK, co3faHue, yaaieHue Qaitjaa, cozaaHue/yaaneHue katamora u np.) B LOG-
(aiine, UM KOTOPOIO YKasblBAIOCH B acceMmbiepHOM JuUcCTUHIe. BrocaeacTsuu,
nociue acceMOIMpOBAHMSI, Mbl He Moriu MeHATb uMd LOG-¢aiina u ero mecro-
ToJJOXKeHWe B Kartajore (eciu, KOHEYHO, He MEHSTh ero BPYYHYIO HEMoCpencT-
BeHHO B COM-caiine, ucMonb3ysl KaKoii-HMOyAb TEKCTOBBIN peaakTop THrma
Hacker's View). Tenepnb xxe Hail pe3usieHT craia 6onee tuokuM. Umsa LOG-daiina
MOXHO 331aBaTh IPU 3allycKe MPOrpaMMbl, YKa3aB €ro B MapaMeTpax KOMaHIHOI
crpoku. Hampumep:

RESID23.COM c:\assm\log file.txt

[ocne 3arpysku pesuaeHT cozpacT ¢aiit C:\assm\log file.txt, B KoTophblil u Oyaer
3aHOCUTb HaXaThl€ 110J1b30BaTeIeM KJIABULIK.
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B Hacrosiieit raBe paccMOTpHM, KaK MOXXHO MEHSITh TTapaMeTphl pe3uaeHTa "Ha
gety". s Havana 3aganuM cede HECKOJIbKO BOIPOCOB.

JonyctuM, Mbl 3arpy3ujid Pe3uAeHT, ykKazaB Iepel ero 3amyckoM umsa LOG-
daiina A:\super\file.log. UMeeTcs 1M BO3MOXHOCTb U3MeHUTb MM LOG-daiina,
He mepe3arpyxasl pe3uJeHT, T. €. He yoalss ero U3 mamsTu, a 3aTeM He 3arpyxkas
€T0o ONATH ¢ HOBBIM TIapaMeTpoM B KOMaHAHOM cTpoke? MOXXHO JU 3amycKarb
pe3usieHT 0e3 Kakux-J1nbo mapameTpoB BooOine? M Bcerma M HYXKHO YKa3blBaTh
napamerphbi?

23.1. CTpyKTypa KOMaHAHO CTPOKM

IMpexae Bcero pasdepemcsi, YTO COOOU TMpeACTaBISIOT MapaMeTpbl KOMaHIHOM
cTpoku. MBI yXe BKpaTile paccMaTpuBaIu AaHHYK TeMy, a ceiiyac 3amojHuM
MpoOeJIbL.

IMapaMeTpbl KOMaHTHOM CTPOKM YKa3bIBAIOTCS TIpW 3alycke (aiia M ITOISKHEI
pacronaratbes Imocjie MMeHU 3amyckaeMmoro daiina. Hanpumep:

SYS.COM C: A:

3mech "SYS.COM C: A:" — KOMaHIHAs CTPOKa, a "C: A:" — TapaMeTpbl KOMaHI-
HOI cTpoKHU, KoTopble nepegarorcs daitny SYS.COM nocne 3arpysku. B paHHOM
npumepe SYS.COM ckonupyer cucreMHble ¢aiinbl ¢ aucka C: Ha auck A: Kak
K€ Hallleld MporpamMme IOoayuyuTh OTU IapaMeTphl?

Kak yxe ymomMuHanoch, mapamerpbl KOMAaHAHOH CTPOKHU, MepenaBaeMble (aiiiy,
pacnionaraorcst B PSP mo cmemennio 80n. PSP, B cBol0 ouepenb, HaxomuTcs B
TOM cerMeHTe, B KoTopblii 3arpy3uiics Haii COM-gaiin. TTpoie rosops, nepsas
uHetpykimss COM-daiina HauuHaetrcsl co cMelleHus1 100h (org 100h), a TO
CMEILUEHUIO 80h HAXOMIATCS MapaMeTpbl KOMaHIHOM CTPOKM, a TAKXKE I10 yMOI4a-
nuio DTA. BcnoMHuTe, Mbl IEPEHOCUIM TENO BUpyca B 00JacTh DKpaHa AJis TO-
ro, YToOBI HE 3aTepeTh 9TU IapaMeTphl IpH Moucke haiaos.

Kakum obpazoM nmapamerpbl KOMaHIHOM CTPOKU 3allMChIBAIOTCA IIO ITOMY aipe-
Cy, M KTO WJIW YTO 3TO JeaeT?

Bce a1t JIEeUCTBUS BbBIIIOJIHSET OoII€palvoOHHaA CUCTEMA, U IMPOIrpaMMHUCTY HET
HEOOXOANMMOCTH AeNaTh YTO-THUOO0 JOTIOTHUTEIBHO.

Yto MMEHHO HAXOAMUTCS MO CMENIEHWI0 80h U KakoBa CTPYKTypa pasMelleHUs
rmapamMeTpoB?

TlepBbIii OailT, pacmosioKeHHBIN MO CMElIeHUI0 80h, YKa3blBaeT Ha JJIMHY KO-
MaHJHoU cTpoku. Eciau daiiny HUKakux MmapaMeTpoB He OBLIO MepeaaHo, TO
9TOT 0alT OynmeT paBeH HyJw0. Bropoit 6aiiT, kak mpaBuio, — mpoben (20h). 3a
HUM MIET COOCTBEHHO TO, YTO MbI YKA3aJlM MOCJe MMEHU 3allycKaemoro daiiia.
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3JakaHuyMBaOTCS MapaMmeTpbl KOMaHAHOW CTPOKM CHMMBOJIOM 0Dh (KOJ KJIaBWILU
<Enter>). [lasg HarjJsAHOCTU OpeACcTaBUM 3TO B Taba. 23.1.

Tabnuya 23.1. KomaHgHasa cTpoKka

CmeuyeHne 3Ha4yeHne

80h OnuHa cTpoku

81h <Mpoben> (20h = 32)
82h MapameTpel

? Cumeon 0Dh (13)

HonyctuM, MbI 3anyckaem mnporpamMmmy SYS.COM TakuMm obpa3zoM:
SYS.COM C: D:

Torna Mo cMeleHno 80h OyAeT HaXOMUThes cieayoliee (Tad. 23.2).

Tabnuya 23.2. [laHHble KOMaHZHOV CTPOKU

CmeuyeHne 3Ha4yeHne
80h 06h
81h <Mpoben> (20n = 32)
82h 43h 3Ah 20h 44h 3Ah
87h Cumeon 0Dh (13)
( NMpumeuyaHmne )
43h 3Ah 20h 44h 3Ah — ASCll-cumBonbl "C: D:" (cumson "_" — npoben).

HuHa 6 GailT ycraHaBnuBaetcs moromy, uto DOS cuutaer mpoGes, pacrono-
JKE€HHBII 10 apecy 81h YacTbl0 KOMAHAHOM CTPOKMU.

IMapaMeTpsl KOMaHAHOW CTPOKW MOKHO HAOGMIOmaTh B oTaamumke. st 3Toro 3a-
IPY3UTe IPOrpaMMy IO OTIATYUKOM CIEIYIOIIUM 00pa3oM:

afd resid23.com params

IJe params — MapaMeTpbl KOMaHIHOM cTpoku (puc. 23.1).
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AR 0000 SI 00OO C8 1DF1 IP 0100 Stack +0 DDOD
Bx 0000 DI GOOO DS 1DFi +2 20CD
CR D3E? BF 0000 ES 1DFi HS 1DF1 +4 9FFF
DX D000 SP FFFE 88 1DFi FS 1DF1 +6 FADD

1]
DS : 0000
DS : 0008
0100 EFEDOO JMP [01F0 DS 0010
0103 3IDAFFA CMP Ax . FARF DE:0m18
7503 JNZ 0108 DE:OE20
86ED BCHG AH.AL DE 0028
IRET DS 0030

CF

3DAFFB GHMP AX . FBAF DS 0038

7506 JNZ nii6 DS = 0@40
PUSH (=) DS : 0048

~—B 1 32 2 4 5 B 7 8 7T A C D E
07 20 70 61 72 61 6D 73 an )on Do ng 0o Do
T T U U0 U0 U0 00 o O 00 00 ng 0o Do
00 G0 00 00 D0 OO0 00 OO oa 0n Do g 0o Do
00 OO0 00 00 DO 0D 0D OO on on Do on on Do
00 O0 0D 00 DO 0D 0D OO on oo Do on on Do

Puc. 23.1. lNMapameTpbl kOMaHaHOW cTpokm B DTA nocne 3arpy3ku nporpamMmel

23.2. OkpyxeHue MS-DOS

B oxpyxkenun DOS HaxomsTcsl MapaMmeTpbl, ycTaHABIMBaeMble aBTOMAaTUYeCKU
TIpU 3arpy3Ke CHUCTeMBI JINOO BPYYHYIO C TTOMOIILI0O BHYTpeHHHX KomaHa DOS.
[lapameTppl, 3arpyxaemble aBTOMATUYECKHM MPU CTAPTE€ CHUCTEMbI, HaxomsdTcs B
¢daiine autoexec.bat. Hanpumep:

PATH C:\WINDOWS;C:\WINDOWS\COMMAND

COMSPEC=C: \COMMAND . COM

TEMP=C: \TEMP

PROMPT=$P$G

L IIpoune .

Oxpyxenne DOS mepemaercsd Kaxmoli mporpaMme, KoTopas 3arpyskaercs. ITpm-
YyeM He BaXHO, PE3UJEHT 3TO WJIKM OObIYHas mporpamma. Yutas nHbopmMaimo us
okpyxenus DOS, MHorue mporpaMmbl HaxoadT ¢ailibl IO IyTH, KOTOPBIA CO-
JEepKUT IMepeMeHHas path. bosee Toro, BUpychl MOTYT 3apaxarb aiiibl, UCIOJb-
3y 3HAYEHUE STOU IIEPEMEHHOM.

IMocmotrperhs nepemeHHble OKpyxXeHHd DOS MOXHO ¢ IIOMOIbIO BHYTpEHHEN
KOMaHJbl SET, HaOpaB ee B KoMaHAHON cTpoke. Ha puc. 23.2 moka3zaHbl 3T Tie-
peMeHHEIe TIoA olepalinoHHo# cucremoit Windows 2000.

D1t mapametpbl coznaer DOS aBroMaTuyecku TOcie 3arpy3kKd MporpaMmMbl B
MaMsiTb, HO JIO TIepeayu el ympaBlIeHUs U 3aHOCUT B CETMEHT, apec KOTOPOTo
Haxogutcsa B PSP mo cMmelieHuIo 2Ch, NpUYeM CMEIIEHME BCEraa PaBHO HYIIO.
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IMpumep uTeHMs oKpyxkeHHs paccMoTpuM Huxke. Cefiyac pasbepeM, 4eM OHO
MOXET MOMEILATh HAlllEMy PEe3UACHTY.

{C:\} - Far

C:\fset )

ALLUSERSPROFILE=C:~Documents and Settings~All Users
APPDATA=C:“\Documents and Settings“AauuHucTpatop~Application Data
CommonProgramFiles=C:“\Program Files“Common Files
COMPUTERNAME=UEE_FROGRAMMER
ComSpec=C:“WINNT“\system32-~cmd.exe

DEUMGR_SHOU_DETAILS=

DEUMGR_SHOW_MONPRESENT _DEVICES =

HOMEDRIUE=C:

HOMEPATH=-Documents and Settings“ApMMHUCTpaTOp
LOGOMSERVER=-~UYEB_FROGRAMHER

NUMEER_OF_PROCESSORS =1

0% =Windows NI

0s2LibPath=C:\WINNT“\system32~\os2:\d1l;
Path=C:“Perlsbin™;C:\WINNT~system32 ; C:\WINNT ; C:~\WINNT~8ysten32~\Whem;c :“Assm; "G\
Program Files“Symantec“MNorton Ghost 2003%"

PATHEXT=.COM; _.EXE; .BAT; .CMD; .UBS; .UBE; .J5; .JSE; .WSF; .USH
PROCESSOR_ARCHITECTURE=x86

PROCESSOR_IDEMTIFIER=x86 Family 6 Model 7 Stepping 3. Genuinelntel
PROCESSOR_LEVEL=6

PROCESSOR_REVISION=0703

ProgramFiles=C:“\Program Files

PROMPT =5P5G

Systemnlrive=C:

SystemRoot =C:~WIMNT

TEMP=C :~DOCUME™~1~9335"1~LOCALS “1~Temp

THP=C :~DOCUME™~1~9335 1~ LOCALS ~1~Temp
USERDOMAIN=WEB_PROGRAMMER

USERNAME=AnMuHUCTpaTOp

USERPROFILE=C:“Documents and Settings“~ApMMHUCTpaTop
windir=0C:~\WINNT

Gas
i

Puc. 23.2. MapameTpbl okpyxeHus DOS

Heno B TOM, YTO PE3UIAEHT, KaK MPaBUIO, 3aHMMAET OOJbIlIe MEeCTa B OIepaTUB-
HOI IMaMsTH IOCTe €ro YCTAaHOBKU, YyeM Ha aucke. MubpiMu cnoBamu, COM-daiin
Ha BUHYECTepe, HallpUMep, MOXeT uMeTh pasmep 130 6aiit, a B namsitd — 350 u
Oonee Gaiit. TTouemy Tak mpoucxoaut? BermoMHUTE, YTO TMepea BBI3OBOM MpEphi-
BaHUSI 27h, KOTOPOE OCTABJSET MpOrpaMMy B MaMsITU, HEOOXOAWMO yKa3aTb B
perucTpe dx MocaeIHul ocBoboXaatomuiics 6aitt. Bee, uTo pacronoxeHo mepen
CMeIleHeM, YKa3aHHOM B dx, OocTaeTcs B mamsartu. B Tabi. 23.3 mpuBemeHo co-
CTOSIHUE TIaMSITU TIocJie 3arpy3Ku Ha BbITIoTHeHue daitnoB Tumna COM.
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Tabnnya 23.3. CocTosHue NaMATH 0C/1e 3arpy3ku nporpammel

CmelueHne 3HauveHune MpumeuaHne

0000h Hauano PSP. KomaHga int 20h OcTtaetca B namsATM BMeEcCTe C pe-
31AEHTOM
002Ch CermeHTHbIll agpec okpyxeHua DOS  OcrtaeTcs B namatu BMecTe C pe-
31AEHTOM
0080h KomaHgHas cTpoka u no ymonuaHuio OcTaeTca B namsATM BMecTe C pe-
DTA 3UAEHTOM
00FFh MocnepHuia 6aiit PSP OctaeTtcA B namATn BMecCTe C pe-
31AeHTOM
0100h MeTka Hauana nporpammbl (Hanpu- PeaugeHTHas u4acTb MpPOrpaMMbl
Mep: Begin) (ocTaHeTcs B namaATu). BecnoMHum,
YTO METKU NaMSATU He 3aHUMAIOT
? Teno pesaunpgeHta. Toectb 7O, uto PeaupeHtHada yacTb
6ydeT MOCTOAAHHO HaxoguTbcA B na-
MATK
0134h MeTka, ykasblBalowlas Ha To, 4to YacTb mporpammel, kotopas 6yget
rnocne Hee MOXHO oceoboxgaTb YyaaneHa U3 MamsTy Mocie Bbi30OBa
namsaTb (Hanpumep: Init) npepbiBaHusa 27h
? MHuumanusauma peampenta (Bbiog, YacTb nporpammbl, koTopas 6yaet
coobLeHnli Ha 3KpaH, MoslyyeHue, ypasieHa U3 NamaTi Nnocne Bbl3oBa
COXpaHeHWe N YCTaHOBKa BEKTOPOB MpepblBaHus 27h
npepblBaHUi 1 np.)
0154h Komanga int 27h (octaBnsier Yactb nporpammsl, koTopas 6yget
YyacTb NPOrpaMmbl B MamsaTu 1 BbiXxo-  YAasieHa U3 namsTi nocne Bbi3oBa
avt B DOS) npepbiBaHusa 27h
0156h HaHHble, cTpokn gna BeiBoga u np., Yactb nporpammel, KoTopas 6yget

KoTopble He TpebyloTca pesuieHTy B
npouecce pabotbl. Heobxogumel
TOJSIbKO Af1 TOro, 4tobbl BLIBECTU
coobLleHns Ha 3KpaH, coxpaHuTb B
npouecce UHULMANM3aUmMm pe3ugeH-
Ta HEKOTopble MEepeMeHHble 1 Mp.
Ypansiotca U3 namaTA Mocne Bbl-
MOSIHEHUA KOMaHAbl int 27h

yhasnieHa U3 namsTi nocrie Bbl3oBa
npepbiBaHus 27h

Ha puc. 23.3 nmokazaHo cOCTOSIHUE TaMSITH TTOCIe 3arpy3KH MTPOTPAMMBI B TIaMSITh.

Kak yxe ynmomuHamoch paHee, ocTaBisiTb PSP B mamsaTu BMecTe ¢ pe3uJeHTHOM
TIpOTpaMMoOii OOBIYHO He HYXXHO. B mpmmaraeMoM TippuMepe MBI UCITONb3yeM TIpe-
dukc (256 6aiit), kak Oydep. [ljsg 3TOro BHICUMTAEM pa3Mep IMPOrpamMMbl U ee
JTAHHBIX, OCTAIONINXCH B TTAMSATH: pe3uieHTHas JacTh + 256 Gaiit PSP.
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AR 0000 SI 00OO CS 1DF1 IP 0100 Stack +0 0DOD Flags 3202
Bx 0000 DI DoOOO  PS1DEL +2 20CD

CR 0029 BPF 0ooo | ES 1DB3 ) HS 1DF1 +4 9FFF OF DF IF SF
DX D000 SP FFFE S5 IDFT F8 1DF1 +6 FADD

a - .
De:om2C

DS +@ETt

MOU A%, 0003 DS :003C
T 10 DS : 0044
A% .C8: [002C] DS : 004C

DS . A% DS : 0054

SI.81 DE:OasC
AH .02 DE:0m64

DE:0m6C
AL.AL Ds 0074

? 8 2 A B C D E P
53 50 45 43 3D 3A 5C 57 42 4E 4E OMSPEC=
53 54 45 4D 33 5C 43 4F 4D 4D 41 S¥STEM3
4F 4D 00 41 4C 55 53 4% 52 53 50 .COM.AL
4C 45 3D 43 3A 44 4F 43 55 4D 45 FILE=C:
4C 4C 55 53 45 31 00 41 50 50 44 1“ALLUSE

Puc. 23.3. OkpyxeHne DOS B TONbKO YTO 3anyLleHHOM nporpamme

Pe3udenmnas wacme — Ta 4acTh TIPOTPAMMBI, KOTOpasl ocTaeTcsd B TlaMATH. Pesu-
denm — 0oJjiee TIMPOKOe TIOHATHE, BKIOYAloliee B cebs ele W MpoLeaypy WHH-
nuaau3anui. MHorma Ha3bBalOT PE3HACHTOM W PE3UACHTHYIO YacTh, YTO HE CO-
BCEM BEPHO, 3aTO KOPOTKO.

Ho m 370 eme He Bce, YTO OcTaeTcsT B MaMSATH BMECTE C PE3UACHTHON YacThIO
Hamei mporpamMmbl. [Tomumo PSP, B maMaTit HaxoauTcsT TakKke M CETMEHT C OK-
pyxenueM DOS, cozgaBaeMblil onepalMOHHON CUCTEMOM IJIS KaXIOro Ipoliecca
(mporpammbl). CerMeHT MoxeT 3aHuMarb 32 Koaiita u Gonee, HO, KakK MpaBuUio,
He npesbiiiaer 50—100 Gaiir.

KakuMm obpazom MoOxXHO u30aBUTbCS OT okpyxXeHus DOS, teM cambiM, ocBOOO-
JIUB JOMOJHUTEIbHO HEKOTOPOE KONUYECTBO MaMITH AJIs APYTUX IporpaMm?

B PSP no cMmeweHuo 2ch HaxoauTcsi cerMeHT okpyxeHusi DOS. BcnomHuTe,
KaK Mbl B OJHOI M3 MPOLUIbIX [JaB ype3ald M OTBOAMIMU OsoKU mamaTu. To xe
camoe HaM Hago caeaarb U ¢ okpyxeHuem DOS. Bor, kak 3To BbIIIAAUT B ¢aii-
JIe-IPUIOXKEeHUU (JIMCTUHT 23.1).

Jinctnrr 23.1. OcBob6oXxaeHNe namaTn

mov es,word ptr cs:[2Ch] ;IloNlyurM CeIMEeHT CTPOKM OKPYXEHMS.
mov ah, 4%h ; OYHKLIMS OCBOOOXIOSHUS IaMsITU.

int 21h ; OcBOOOXIAEM IaMATh...
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B nucrtuHre Ham BcTpedaercsi Hopas ¢pyHkuus. Ee omucaHue npuBelieHO B
Tabn. 23.4.

Ta6bnunya 23.4. QyHKUMA 49h npepbiBaHnA 21h:
ocBoboauTb 6710K OCHOBHOU NaMAT!

Bxop, Bbixop,
ah = 49nh jc — owwmbka, npu 3ToM:
es = cerMeHT pacnpegeneHHoro 6s1oka ax = Kog, ownbku

Ilocne BbiIOAHEHUST JAHHOM (PYHKLMU HAMSITh OCBOOOXIaeTcs. DTO JIerKO Mpo-
BEPUTH, €CJIM 3aIyCTUTh PE3UICHT, OCBOOOXKIAsA maMsTh (T. €. UCIOJIb3yd (PyHK-
U0 49h), a 3aTeM 3alyCTUTh PE3NACHT, HE OCBOOOXIas MaMsTh. Paszmep 3aHm-
MaeMOU TaMATH TeM WM WHBIM PEe3UICHTOM MOXHO IOCMOTPETh, HAIpuUMep, B
DOS Navigator win Volcov Commander. PekoMeHiyeM BaM MO3KCIEPUMEHTU-
pOBaTh C 3TUM.

Jas Toro 4troObl Jiydllie IOHATh, YTO Takoe okpyxeHue DOS, Kk gaHHOM IaBe
npujaraercs ImporpamMmma env23.asm, KOTOpas BbIBOAUT Ha DKPaH Bce IepeMeH-
aele DOS, ykazanHabie B autoexec.bat. s Gojiee meTaqbHOTO W HATJISIHOTO HM3Y-
yeHUus1 okpyxkeHuss DOS HacTosATebHO PeKOMEHIyeTcsl BHaJyaje MoCMOTPETh pe-
3ylbTaT paboTsl 3Toro ¢aitma (YTO MMEHHO OH BBIBOIMT Ha 3KpaH), a 3areM
3aMyCTUTh €ro IO OTIATYMKOM M TIIATEIBHO U3YYMTh.

23.3. OCHOBHOI1 pe3npgeHT

Tenepp ocTaHOBUMCS IoapobOHel Ha pabore pesuaeHTa. Kak yxe yrmoMuHaNIOCh,
Halll Pe3UJICHT coxpaHsieT B (paiiae Haxarble TMoJb3oBaTeaeM KiaaBuiu. Kak
WMEHHO OH 3TO jefaeT?

B nanHoMm ciayuae mbl Oymem ucnoibzoBatb PSP B kauectBe Oydepa, rae Oymer xpa-
HUTbcs onpeneneHHoe konudecTBO ASCII-KomoB HaXaThIX KIABUILL, KOTOpbIe OyayT
NepUOINYECKH (I1OC/Ae BBITOJHEHUS OIpPENeIeHHbIX YCIOBUI) 3alMChIBATLCS B CIIe-
umaneHbii LOG-daitn. Tlouemy nepuognyecku? MoxHO, KOHEYHO, COXPAHATH Cpa-
3y e HaXaTyl0 KIaBuIly, HO 3TO OyleT He COBCEM KpacuBO, a M TIONb30BATENb
MOXET 3aT0IO3PUTH "ITO-TO HeJlamHoe", T. K. MOocjIe KaKIOro HaKaTus OymeT Tponu3-
BOIWMTHCS 3alNCh HA JVCK, TIPH 3TOM 3aMeUTsIs paboTy W BLITABast TeM CaMBIM TIpH-
CYTCTBUE HAIllel TIporpaMMbl B TIaMsITH. DTa npobieMa ucyes3aeT, eclii 3arpykeHa
MporpaMMa K3IIMPOBaHWS 3ammcy Thna Smartdrive. OqHako MBI OyIeM pacCUHTHI-
BaTh Ha TO, YTO K3ILIMPOBAaHKE JIUCKOB OTKIIIOUeHO. B TakoM citydae, Topaszio mpoliie
coxpaHaTh B Oydep, ckaxeMm, mMakcuMyM 80 cUMBOJIOB, a 3aTeM MX cOpachiBarh B
(aitn. bonee Toro, Mbl CMOXEM IMPOU3BOAUTL HEKOTOPYIO KOPPEKIIMIO BBOIMMBIX
MOJIB30BaTeNieM cTpoK. Hampumep, 3amMedeHHbIe OIedyaTKu, KOTOpbIe OyIyT MEHSIThCS
npu Haxaruu Ha <BackSpace>. Mkbl B mamsaru Takxke Oyaem 3TO Aenarb, YTO K30a-
But LOG-daiin ot "mycopa”.
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Hrak, B KayecTBe Oydepa IS HAXATBIX TOJMB30BaTEIeM KIABUII OyIeM WCITONIb-
3oBarb PSP. Bce paBHO mamsare, orBeaeHHas noa PSP, pesuaeHty He moTpeOyerT-
cd. A 9T0, KaK yxe oTMmevanoch, nuiiHue 256 (100h) Gaiir.

Knapumy OymyT coxpaHaThcs, HauuMHasg co cMmelneHus (0 cermMeHTa, B KOTOPBIil
3arpysuics Hail pe3uaeHT. Ilo cMmelieHuio 00F6h OyaeM XpaHUTh CMelIeHue, MO
KOTOPOMY CJIeyeT 3aHOCUTh OuepelHOH CUMBOJA (M KOJMYECTBO BBENEHHBIX
[10J1b30BaTeeM CUMBOJIOB). B mpuHuune, XBaTuio Obl U OTHOTO OaiiTa, HO CJIOBO
ynoOHee OyneT MCMOAb30BaTh, HAIIPUMED, IIPU 3alUCU CUMBOJIOB B (haii.

[Tpu kakux yciaoBusx OyaeT Npou3BoaAuThes: copoc dydepa B LOG-daiin?
3anuck comepxumoro oydepa OyaeT NpoU3BOAUTHCS B Cllydae, €ClIu:
O mnoab3oBaTeNb HaKMeT Kiasuiry <Enter>;

O mnoab3oBaTeb HAXMET KJIABUIIY, UMEIONIYI pacliupeHHBI Koa (Hampumep:
<F1>—<F10>, KHOIIKM cO cTpejKaMu U TIp.);

O mnonb3oBarTenb BBeAeT 80 CHMBOMOB, HU OJAWH U3 KOTOPBHIX He OyAeT paBeH
Koy, TiepeyncieHHoMy B myHKTax 1 u 2 (mabwl u3bexath mepenogHeHus Oy-

dbepa).

B 6ydep ovyepenHoll cMMBOI 3aHOCHUT MPOIEAYpa Store sym (IUCTHHT 23.2).

Jinctuir 23.2. NMpoueaypa Store_sym

;BaHeceM B di KOJIMUYECTBO BBEIEHHHEIX CUMBOJIOB:

(1) mov di,cs: [OF6h]

;OHO Oosypme 797

(2) cmp di, 79

;HeT, menpme. Torzma IONMCEHBaeM B Oydep OuepelHOM CHMBOJ.
(3) Jb OK store

(4) push di ;Vnaue cOpocrm Bydep B daiii.
(5) push ax

(6) call Save string

(7) pop ax

(8) pop di

(9) OK store:
(10) stosb ;3aHeceM OUepeIHOM CMMBOI B Oydep.
(11) inc word ptr cs:[0F6h] ;VYBenmnumM CUETUMK.

(12) ret ; KoHel, npouelypeL..



260 Yacrs Ill. @arinoasa obosoyka, BUpyc, pe3naeHT

23.3.1. KomaHpgbl 6e3ycroBHOro nepexopa

Hukaxux BomipocoB 31ech He MOJNKHO BO3HWKHYTH, KpOME BOIpoca IO KOMaHIe
u3 crpoku (3). Obpatute BHUMaHue, 4yTo B cTpokax (2), (3) Mbl IpoBepsieM,
OoJibliie 1M yuciao 79, yeM To, KOTOpPOe HaxoauTcs B perucrpe di. Eciu mMeHblie,
TO MEPEXOAUM HA METKY OK store. DTO, KaK Bbl yX€ 3HAETE, — YCJIOBHBII mepe-
xoa. OJHAKO JAaHHYI0O MHCTPYKLMIO MbI II0Ka He paccMaTpuBaiu. B mpuniuime,
JOJDKHO ObITh Bce MOHATHO. je (Jump if Equal — mepexon, eciu paBHO) — 3TO
nepexosl, ecliv MPUEeMHUK paBeH UCTOYHMKY, a jb (Jump if Below — mepexon,
eCIM MEHBIlle) — 3T0, KaK yXe SICHO W3 TepeBoja, TMEepexoi, ecian TPHUEMHUK
MeHBIIIe MCTOYHWKA (T. €. B TAHHOM cjlyJdae, eciu di MeHbile 9). Cnmcok Ko-
MaHJI YCJIOBHOTO Tiepexojia MpuBeAeH B Tadd. 23.5, a mMpuMep UX UCMOIb30BAHUS
B JIUCTUHTE 23.3.

Ta6nuya 23.5. Cnucok KoMaHg yc10BHOIro nepexoga

KomaHga OnucaHne

JB (Jump if Below) I'Iepexop,, €CJin NpNeMHUK MeHbLUE UCTOYHUKa

JBE (Jump 1if Below or [lepexog, ecnu MeHbLLEe UM paBHO
Equal)

JNB (Jump if Not Below) Mepexod, ecnn He MeHbLUe (paBHocuSibHA JAE)
JA (Jump if Above) Mepexopn, ecnu 6onblue

JAE (Jump 1if Above or [lepexog, ecnu 6onblue WU paBHO
Equal)

JNA (Jump if Not Above) Mepexofd, ecnu He 6osblue (paBHOCUNbHA JBE)

NMunctunr 23.3. MpumMep ncnonb3oBaHNA KOMaHA, YCNIOBHOIO Nepexoga

mov ax, 34

cmp ax, 35

l'[epexoz[ 6YI[6T BBITIOJTHEH TIPHU HUCITOJIB30OBAHUU CIICAYIOIINX KOMAaHI ITOCJIE CpaB-
HEHHUAA:

O onE
O oJaE
O ona
a UJB

O UBE
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Hepexoa HE 6YZL€T BBIIIOJIHEH IIPpMU MCIIOJb30BAHUM CACAYIOLIMX KOMAH/ II0CJIC
CpaBHCHUA:

O JE
a iz
O 0B

Bamra 3amaya ceiiyac — BHHMAaTeIbHO pa3odpaTb U MPOAHANUZUPOBATH IIPUBE-
JeHHBIE BBIIIE KOMAHbI.

23.3.2. KomaHpgbl ynpasneHus cpnaramu

Komann ymnpaeneHus ¢aaroM nepeHoca (CF) CylIecTByeT JBe. stc, clc
(Tabm. 23.6 u 23.7).

Tabnnya 23.6. KomaHga stc

KomaHpa [epeBop Ha3HnaueHue Mpoueccop
Stc Set carry flag — yctaHoBUTb YcTaHoBKa chnara nepe- 8086
donar nepeHoca Hoca

HaHHasg KkoMaHIa ycTaHaBIMBaeT Quiar mepeHoca, a ciedyiolas — cOpachIBaeT ero.

Tabnnya 23.7. KomaHga clc

KomaHpa [lepeBop HasHnaueHue Mpoueccop

Clc Clear carry flag — c6pocutb C6poc chnara nepeHoca 8086
cnar nepeHoca

s yero Hy>KHbI JaHHbIe KoMaHabl? I'1e oHU OOBIYHO IPUMEHSIOTCS?

B Hamwmx mpuMepax Mbl UMW B OCHOBHOM TOJIb3yeMcsl TIepell BbIXOJOM U3 Mpo-
eaypol. HanmpumMep, Bo3dbMeM 4acTh TaKOTO Koja (IUCTUHT 23.4).

Nunctuir 23.4. Ucnonb3oBaHwe KoMaHA ynpasneHus cpnarom nepeHoca

call Find symbol
jc Not found

B nanHOM mpuMepe BBI3bIBAETCS TMpolieAypa MOMCcKa KaKOTO-TO CUMBOJIA B MaMsi-
TH. B KOHIIe 3To# Tpolleypbl Mbl YCTaHABIMUBaeM chjar mepeHoca, ecii CUMBOJ
HaliieH, U cOpachiBaeM, eclii HeT. DTo Tpollle U ObIcTpee, YeM ecin Obl MBI HC-
TOJIB30BANIU JJISl 3TOW 1EIU KaKoW-HUOYIb peTuctp (JIMCTUHT 23.5).
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NunectuHr 23.5. Ucnonb3oBaHne peructpa

call Find symbol
cmp ax, 1

je Not found

Ecnu ax=1, T0 cumBoa He HaiineH. Kax Buaurte, ymoOHee Mmoib30BaTbes (aarom
nepeHoca. OQHAKO CleAyeT IMOMHHUTh, YTO HEKOTOPblE KOMAHIbl MOIYT MEHSTb
atoT ¢ar. I1o3ToMy HyXKHO NPUAECPXKUBATHCS CAEMYIOLIIUX TPABIIL

O wMexay ycTaHOBKoOIi/cOpocoM hiara mepeHoca U ero IpOBEpPKOil He cleayeT
BbI3bIBATb HUKAKHWE IIPEPbIBAHKA WM I10Jb30BATHCA KOMaHIAaMU THUIIA add,
sub, mul U IP.,

O moce ycTaHOBKH/cOpoca (rara ero Hy;KHO IPOBEPITh KaK MOXHO OBICTpee.

PaccmoTpum enie JBe KoMaHAbl YIpaBieHUsl (aramMu HampapieHus (tabdma. 23.8,
23.9).

Tabnuya 23.8. KomaHga std

KomaHpa MepeBop, HazHauveHne Mpoueccop
std Set destination flag — ycta- YcrtaHoeka cdonara 8086
HOBUTb chnar HanpaeneHUs HanpaeneHus

Ta6bnnya 23.9. KomaHga c1d

KomaHpa MepeBop, HasHaueHue Mpoueccop
cld Clear destination flag— C6poc dnara Ha- 8086
cbpocutb cpnar Hanpaene- npaefeHUs
HuA

Kakue neiicTBUSI BEHITIONHSIOT AaHHBIE KoMaHAbBI? I 4ero ciyXuT <ar Ha-
npaBieHus?

HaHHblil daar cayXKuT Npy yKa3aHUM HaIpaBleHus M1 MHCTPYKUUA paboThl CO
cTpoKamu (lods, stos, movs U Ip.). Jlo cux mop Mbl mepemelianu 6aiTbl TOJIBKO
Brepen, HampuMmep, oT 0 go 4000, a He ot 4000 mo O (BcmoMHUTE BUPYC, KOTO-
PBII TIepeMelnai cBOi Koi B 00JacTh BUAEOTaMsITH). BoT 3ToT ¢urar oTeedaet 3a
TO, KaKUM 00pa3oM TPOU3BOINTL TIepeMellleHne, MonucK u np. MHave ToBops, B
KAaKOM HallpaBleHUMU 3TO Aeiarb (oTclofa M Ha3BaHue dara — uar Hampapie-
nus). Kak npaBuiio, MpUMMEHSIOT HampaBieHue BIepen, W, cleaoBarenbHo, duar
00bIYHO cOpollieH. Ho OblBaloT cilyuyaud, Koraa HeoOXOAUMO yCTaHOBUTH duar,
TEM caMbIM IIpou3Bolsg paboTy "Hazan". B HauieM pesugeHTe Mbl cOpachiBaeM
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¢mar HaTIpaBJIeHUST [UTS TOTO, YTOOBI KOMAHIBI lods, stos M Mp., HCIOMb3yeMble
B HeM, pabortanu "Brepen’.

Kak yxe ynoMuHanoch, HEKOTOpbIE MpepbiBAHUS (B TOM YMCIe U 09) MOTYT ObITh
BBI3BAHBI B JIFOOON MOMEHT PabOTHI KaKOW-HUOYIb MpoTrpaMMBl (B TOT MOMEHT,
KOTZIA TIOB30BaTeNlb HAKMET KIABHINY). YCTAHOBICH JIM 3TOT ¢iiar WM cOpo-
lIeH — HaMm He u3BecTHo. Ilpoilie Bcero cOpocuTh €ro caMuM B Hadajle pe3u-
JEHTHOM YacTH, YTO Mbl, COOCTBEHHO, 1 JAe/laeM:

cld ;Hanpasnenue — Brnepen!

OOpaillaeM Ballle BHMUMaHME elle pa3: KaK OpaBujo, 3TOT ¢Jjar cOpollieH, HO
JIy4llie He pUCcKOBaTh U caMUM COPOCUTH UJIM YCTAHOBUTH €ro. TIpakTUKoBaThes ¢
HUM MBI OyieM TI03Xe, TIPU HATMCAaHUU OOOJIOUKH.

23.3.3. NameHeHne napamMeTpoB pe3njeHTa
"Ha nety"

HomycTnM, HaIl pe3wAeHT 3arpykeH B IaMsAThb M yKe YCIelHo paboraer (T. e.
dukcupyer Haxatble mojib3oBaTeineM knaBulin B LOG-daiine). A uto, ecin Mbl
XoTUM nomeHdTh uMs LOG-¢aiina B npouecce padorhl pesuaeHra? Jag aroi
1eau OyleM MCIONb30BaTh TIPOLEAYPY 00paboTKU mpepbiBaHus 10h. Bripouewm, He
TOJIbKO Ui 9TOi 1end. OHa HaM HeoOXomauMa elle U IS TOro, YTOObI MPOBEPSITh
PE3UEHT HA [MOBTOPHYIO 3arpy3Ky (iucTuHr 23.6).

Jinctuur 23.6. Npoueaypa o6paboTku npepbiBaHna 10h

(1) Int 10h proc proc

(2) cmp ax, OFAAFh ;IIpoBepdeM Ha MIOBTOPHYK 3aIpPy3Ky?
(3) jne Next step

(4) xchg ah,al

(5) iret

(6) Next step:

('7) cmp ax, 0FBAFh ;llosywaem Texkymmit agpec LOG-daria?
(8) Jne Run int
(9) push cs ;B3aHoCcKM B es cerMmeHT LOG-danna.

(10) pop es
(11) mov di,offset File name ;3anocuMm B di cMmemenme LOG-daiia

(12) iret



264 Yacrs Ill. @arinoasa obosoyka, BUpyc, pe3naeHT

(13) Run_int:
(14) Jmp dword ptr cs: [0F8h]
(15) Int 10h proc endp

B crpokax (2)—(5) Mbl npoBepsieM, BbI3bIBAETCS JU IIPEepbIBAHUE 10h C YUCIOM
0rFAAFh. Eciu BbI3bIBaeTcsi, TO MEHSIEM MeCTaMu ah / al, YTO CUTHAJIM3UpPYET
HallleMy PE3UACHTY, 3arPy:KacMOMY IIOBTOPHO, O TOM, YTO OH yxe B mamsitu. Ilo-
JMOOHBIE BEIIW PaccCMATPUBAINICH B TIPENBIMYIINX TJIABaX, IMTO3TOMY TTOAPOOHO OC-
TAHABJIMBATbLCS HA 3TOM He OyieMm.

Hac ceituac Gonblie mHrepecyoT ctpoku (6)—(12). Eciu mpepbiBaHMe 10h BbI-
3bIBAETCSl C YMCJIOM OFBAFh B ax, TO OTO 3HAYUT, YTO HAIl PE3UAEHT, 3arpyxKae-
MBIl ITOBTOPHO, MPOCUT MOJYYUTb CEIMEHT U CMelleHue uMeHU Tekyluero LOG-
¢daitna. nsg yero? Kak yxe ymoMMHANIOCh, PE3UAEHT MOXET MEHAThH B IIpoliecce
pabotel umsi cBoero LOG-daiina. [Inst 3T7oro HeoOXOAMMO 3aMYyCTUTH €ro Mo-
BTOpPHO, C YKa3aHWEM NMEHN B KOMaHIHOM cTpoke. Hampumep, Tak:

Resid23.com c:\newfile.txt

PesunenT, Ipu TTOTIBITKE IMMOBTOPHO 3arpy3UThCS B TIaMATD, TIPEXKIIE BCETO MPOBE-
pPUT TTapaMeTphl B KOMAaHIHOM cTpoKe. Ho Kak TOBTOpPHO 3arpyaeMoMy pe3u-
JEHTY Y3HaTb, B KAKOM CEerMeHTe HaXOAUTCs ero pesuaeHTHad Konus? s atoro
Mbl BOCIIOJIb3YeMCS CO3AaHHON HaMU (YHKIMEH O0FBAFh MpephIBAHUSA 10h, KOTO-
poe pe3suIeHT IepexBarbiBaeT. B pesynbraTte, mpephiBaHuMe 10h (2 TOYHee, Halla
npoleaypa oOpaboTKu TMpepbIBaHUSI 10h) BEPHET B es CETMEHT, a B di — CMe-
menune umenn LOG-daitna (muctunr 23.7).

JinctuHr 23.7. Mony4yeHne cermeHTa

mov ax, 0FBAFh ;IlojlyurM CeTrMeHT M CMemeHme uMeHu LOG-daria

int 10h ;Teneps es — cerMmeHT, a di — cmemenme LOG-¢dalya B naMsaTH.

A Ternepb MOCMOTPUTE IE€PBbIE KOMAHIbl Halllero 00paboTuMKa MpepbiBAHUS 10h,
KOTODbIi, B Cllyyae MOTYYEHMS B ax YMC]Ia OFBAFh, 3aIPYXKaeT B es:di CEIMEHT U
cmetieHre LOG-gdaiina u HeMeIIeHHO BBIXOJUT U3 3TOro mpepbiBaHus. OOpatu-
T€ BHMMaHWE, YTO MPU WHULMAIM3ALUN Pe3UJeHTAa MbI cIlepBa MpoBepsieM, 3a-
IPyXeH JIM OH B MaMiITh WJIM HET, U €CJAu 3arpyxeH To mosydyaem aapec LOG-
¢daiina. Tenmepb ocTanoch TOABKO INEPEHECTH MapaMeTpbl KOMAHIHON CTPOKU B
MOJyYeHHbIE CETMEHT U CMelleHue!

B nuctunre 23.8 nmpuBegeH ¢parMeHT Hallero o0padoTyuka ImIpepbiBaHMd 10h
(Int_th_proc)
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JInctnur 23.8. O6paboTunk npepbiBaHnsa 10h

cmp ax, OFBAFh ;Honmyyaem Texymmni ampec LOG-dania
jne Run_int

push cs ;BaHocyM B es cermeHT LOG-dania
pop es

mov di,offset File name ;BanocuM B di cmemenme LOG-daiia
iret

23.4. 3apaHue gna ocBoeHnsa nHcpopmauum
U3 faHHOW rnasbl
O0s13aTeNIbHO pa3deputTech ¢ MpuiiaraeMbiM ¢aitioM, T. K. MH(popMalus, IpuBe-

JeHHass B HeM, OYEHb BaKHA I TIOHMMAaHUS paboTHl PEe3WAECHTHBIX MPOTPAMM.
Onncaanit B daiire-ipmIoXeHNN OojIee YeM TOCTaTOUHO.



maBa 24

Pe3ngeHTHbI aHTUBMpPYC

Haww aHTUBUpYC KOppeKkTHO 0BGe3BpexmBaeT TONbKO BUPYC, KO KOTOPOro NpMBeAeH B
enase 20. Ecniv Bbl go6asunu unu yépanu xote 0auH 6aiT B kOAE BMpPYCa, TO aHTW-
BMPYC HE CMOXET KOPPEKTHO BbINEUUTL 3apaxeHHbIA dann!

24.1. Pernctpbl MUKponpoLleccopoB
80386/80486. XpaHeHue yncesn B namaTn

[Ipexne yeM MPUCTYIUTb K PACCMOTPEHMIO pabOThl HALLIEro aHTUBMPYCA, O3HAKO-
MUMCSI BKparTiie ¢ HEKOTOPhIMU perrcTpaMu mporeccopos 80386/80486. B ta6. 24.1
MPUBENIEH TTPUMEP Ha OCHOBE aKKyMYJISITOpa.

Ta6nunya 24.1. Peructpel npoueccopoB 386+

KonunuectBo paspagos Peructp
32 eax
16 ax ax
8 ah al ah al

Kak BugHO u3 TabaWIbl, eax — 32-paspsiaHblii pernctp. OH MOXET XpaHUTh
yucmo 65535 x 65535 (1. e. 65535 B kBagpare). 1o cHX MOp MBI MOJIb30BAIUCH
TOJBKO 16-paspsiiHbIMU perucTpaMu (ax, bx, cx u mp.). C HacTosined TIaBbl
HAYHeM MCII0Jb30BaTh U 32-paspsaHbie. I1lo GojbllioMy cueTy, y Hac HET OCTpoil
HEOOXOOMMOCTU IT0JIb30BATbCd MMU. EAuMHCTBEHHAs Liefb — I10KAa3aTh BaM BO3-
MOXHOCTU 32-pa3psaHbIX PerMcTPOB, a TaKXe MOMpoOOBaTh MCIOIL30BaTh MX HA
MPAKTUKE.

B npuBeneHHoii Bbllle TaOaMIE Mbl PACCMOTPEIM TOJBKO PErucrp eax. Ilo
AHAJIOTUU C HUM, MOXHO JO0OABUTh U PETUCTPHI ebx, ecx, edx, edi, esi, ebp.
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IMpn ucnonrb3oBaHUKM 32-pas3psTHBIX PETUCTPOB HEOOXOMMMO B acceMOepHEI
JIUCTUHI BKJIIOYUTh OJHY M3 CIEAYIOLINX TUPEKTUB:

.386

.486

HO HUKaK He

.8086

.286

DTOo CBI3aHO € TeM, uTO 32-pa3psmHble PerucTpbl IOSBUIMCH TOJABKO B
mpoueccope 80386. CoOTBETCTBEHHO, HYXHO MCIIO/Ib30BaTh U IporpaMmy-acceMoiep
(MASM/TASM), kotopasi HoAIep:KKMBaeT MHCTPYKLuU Ipoieccopos 386+. Eciau B
TIpoliecce acceMOIMPOBaHMS TIporpaMMa BBIIACT OIMMOKY Ha TIepBoif cTpoke (.386),
TO BaM HeoOXOIMMO WMCKaTh TIporpaMMmy-acceMOmep Oosee HoBoit Bepcum. Hampm-
Mep, TASM 5.0 wim MASM 6.13 (mmociemHIO MOXKHO 3arpy3uTh ¢ cailTa
http://www.Kalashnikoff.ru).

Hwxe mipuBeneHBI TIPOCTRIE TIPUMEPHI MCTIONB30BAHMST 32-pa3psaHbIX PETHCTPOB:

mov eax, 0 ;eax=0, ax=0

mov eax, 15h ;eax=15h, ax=15h

mov ax, 0FFO0Oh ;ax=0FF00h, eax=0FF00h
mov eax, 12345678h ;eax=12345678h, ax=5678h

He crout 3a6bIBaTh, YTO AaHHBIE B KOMITBIOTEPE XpAaHSATCS B OOpaTHOM MOPSIIKE.
[Ipumepsr:

(1) mov Variable,12345678h
(2) mov eax,Variable
(3) mov ax,word ptr Variable

(4) Variable dd ?

B crpoke (1) MBI 3aHOCUM B TIEpEMEHHYI Variable 32-pa3psiHOe YNCIO
12345678h. OOpatuTe BHMMaHME, YTO caMa IlepeMeHHasl JOJKHAa WMeTb TUM dd
(Double Word — nBoitHoe cioBo) (cTpoka (4)). B cTpoke (2) MBI 3arpyxaeM B eax
3TO YUCJIO, TIPU 3TOM 32-pa3psiTHBIN aKKyMYJISITOPp CTAHOBUTCSI PABHBIM 12345678h.
Huuero He MeHsieTcsl, MOCKOJbKY MbI oOpaillaeMcsl K JAHHOM MePeMEeHHON KaK K
JBOMHOMY CJIOBY U YUTaeM €€ KakK [BOiHOe cjoBo. OmHAaKO B HAMATU YUCIO
12345678h OyaeT paclojararbCsi B oOparHOM IIOpsiiKe, T. €. 78563412h. Ilpu 3a-
TPY3Ke ero B 32-pa3psimHBINA PETHCTp OHO CHOBA "TIepeBepHETCS .

Hpyroe niejio, Korga MporpaMMUCT oOpalaeTesl K MoJgo0HBIM 32-pa3psiiHbIM Tepe-
MEHHBIM KaK K CJIOBY, BBbIAENSIS U3 Hero aBa Oaiita (ctpoka (3)). YuuTsiBas, uTo
YUCJO XPAHWUTCA B MaMSITU B OOpaTHOM TMOpSIKE, TO TIOC/e BBIMTOJHEHUS CTPO-
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Kk (3) ax Oyaer paBeH 5678h. [loakclepuMeHTUPYHTE C ITUM, T. K. TOJIbKO Ha
3KCIIEPUMEHTAX MOXHO IOJIHOCTBIO IIOHSTh MPUHLMIT XPAHEHUS YUCEJl B IIaMSITHU.

OO0parute TakKe BHUMaHHE, KaK MBI 3arpyxaeM B ax ynucio (ctpoka (3)). Ile-
pell variable HaxoauTcsl word ptr. OTO yKa3blBaeT IPOLECCOPY HA TO, YTO B
ax HYXHO 3aHecTd ABa 0aiTa (CI0BO). Word ptr OIMYCKAaeTCs, €CAU IepeMeH-
Hasi UMEeT TUIl dw, M 3arpyxaeM Mbl B 16-paspsiaHbiii peructp. OmHAKoO eciu
[IPOrpaMMMUCTy HeoOXOIMMO 3arpy3uTh B 16-paspsaHblid perucrp 4uciao M3 32-pas-
PAAHON MepeMeHHOH, UMEeIOIeil TUII dd, TO YKa3blBaThb word ptr HYXHO 00s-
3aTeJ1bHO.

24.1.1. 16- n 32-pa3pagHble oTNagunMKu

Ho cux mop MBI 4YacTO MUCITOJNB30BAIH B CBOEH MPAKTUKE 16-paspsiiHbIi OTIaq4nK
AFD Pro Bepcun 1.0, pacnosHawmoiuii MHCTPYKIUU TpoleccopoB 8086—80286.
Ecnu ¢ ero momoilplo Mbl IONpoOyeM OTJIaAUTh IPOrpaMMy, UCIOJb3YIOLIYIO
PEerucTphl U KoMaHabl mnpoueccopos 80386+, To ornamuuk 6Gyiaer oTobpaxarh UX
HEKOPPEKTHO IO BIIOJHE MOHITHBIM IpuyuHaM. JaHHag mpobiaemMa MoxeT ObITh
paspelieHa MYTeM MCIIONb30BAHUS OTAANYUMKOB, IMOAAEP:KUBAIOIIUX W PaACIIO-
3HAIONINX MAalIHHBIE KOABI TporeccopoB 80386+. TakoBbIMM ABJIAIOTCS, Ha-
npumep, CodeView, KoTopbiii BXOAHT B KoMiuteKT MASM 6.13, TurboDebugger
ot xoMmnanun Borland n3 komruiekra Turbo Assembler 160 Softlce, mpenHasna-
YEHHBIN I OTBITHRIX TTPOTPAMMUCTOB.

Ha pwuc. 24.1 u 24.2 noxaszaHo, kak otinamunku AFD u CodeView orobpaxkaroT
32-paspsimHbie peructpbl. Ha puc. 24.3 mokazaHo, Kak BKIKOYUTH PEXUM TPoO-
cMoTpa 32-paspsiaHbiX peructpoB B oTnagunke CodeView.

sourcel CS:IP

90 NOP DonDooonoD |y
pdi] DonDoono
pdi] MNop 0000000000000 nlnlolotnlnlolo}
6GGEB7E563412 | EAX.12345678 ) njoloioinjolo o}
Cc3 R®ET 000ODFFFE
1E Ds 0onDooono
1016B8AY BYTE FIR [A7HE]1.DL njololoinlololo}
018ECO66 WORD FTR [EP+66C01.CH njololotalololo}
26891E6D3IB WORD PTR ES:[3B601,.BX 0DAl6
BEO3DE ¥ . DED3 oal6
CDe? 67 oo
6GEEF1IGFB27 DMORD PTR [27FB1.EDH ASDC
0Ale
0Al6
DOOO01 03
oonn3 2oz

EI PL
PO NC

<F8=Trace> <F10=Step> <F5=Go> <{F3=81 Fmt>

Puc. 24.1. KoppekTHoe oTobpaxeHne 32-pa3psaHbix pernctpos B CodeView
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Puc. 24 _3. BkoyeHuve pexvma npocMmoTpa

32-pa3psaHbix pernctpoB B CodeView

24.1.2. lupektnBa use16/use32

INpn nccnenoBannm daitaa-TpUIOKeHNS K JaHHOI TiIaBe oOpaTnTe BHUMaHUE Ha

HOBYIO TUPEKTUBY: uselé.

cseg segment usel6

;1o yMomuaHuio 16-paspAanHele OaHHBE
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usel6 COOOIIAET acceMOIepy O TOM, YTO O YMOJYAHUIO OYAYT MCIOIH30BATHCS
16-paspsiaHbie PErUCTPbl, JaHHbIE U B LEJIOM aipecaliust.

Heno B ToOM, 4TO eclii B JUCTUHTE MPOTpaMMbl CTOUT AUPEKTUBA .386 U BbIIIE,
TO acceMOyiep BOCTIPUHUMAET BCIO apecalinio Kak 32-paspsiiHyo 10 YMOIYaHUIO
(use32), KOTOpass B OCHOBHOM WCIOJb3YETCSl TPU HAMUCAHUU TIOJHOIEHHBIX
32-paspsiIHBIX MPUJIOXKEHUH TIo onepalMoHHyo cucteMy Windows. MBI ke mo-
Ka muieM 16-paspsigHbie mporpaMMbl mox DOS, KOTOpbIE TONBKO B HEKOTOPBIX
clyvyasx OyayT MCMOJIb30BaTh 32-paspsaHylo agpecauuio. IlosToMy, ¢ Touku 3pe-
HUS IPOrpaMMUpOBaHUs, OyneT ymoOHel SBHO yKas3aThb usel6. 3[1€Chb Mbl 3aTpPO-
HyJIW 3Ty AMPEKTUBY JIMILb IO TOM MPUUYMHE, YTO OHA TECHO CBS3aHA C IUPEKTH-
BOH .386. B HacTosALIMII MOMEHT BaM HEOOXOAMMO YSCHUTDb CIEAyIOlIee.

Ybupas gaHHyo AUPEKTUBY usel6, MporpaMmma-accembiep OyneT MCMoab30BaTh
use32 (T. €. 32-pa3psaHyIo aapecalnio) U BbIaBaTh OIIMOKY Ha CTpOKax BUA:

mov dx,offset Message

B manHoM ciygae (ecnm MBI yoepeM usel6) HaM CIEIyeT 3aITCHIBATD:

mov edx,offset Message

24.1.3. ConocTaBneHune accembnepa
N 93blKOB BbICOKOIO YPOBHSA

IMoyemy TiporpaMMBbl, HamMcaHHBIE Ha SI3BIKaX BBICOKOTO YPOBHSI, MMEIOT 0OJb-
i 06beM, YeM aHaJTOTMIHBIe Ha acceMbiepe?

B Hamiem mpumepe MblI MocTapaluch 3TO ToKazaTh. O0paTuTe BHHUMaHWE, UTO
daitny antivr24.asm comyTcTBYeT yKe 3HaKOMBI Ham aitn display.asm u3 obo-
JIOUKU, B KOTOPOM cOOpaHBbl MPOLEAYpHl VISl padoThl ¢ BUAeoKapToit. st Toro
YTOOBl 3aHOBO He TIHCATh TIPOIEAYPY BBIBOIA OKHA Ha 3KpaH (a HaIl aHTHBHPYC
BBIBOJIUT OKHa TPSIMbIM OTOOpaxkeHHeM B BuacoOydep), MbI IIPOCTO BOCIONB3Y-
eMcs yKe TOTOBEIMI M HaITMCAHHBIMY HAMW TTPOIIeTypaMHu.

OnHako B ¢aiine display.asm cyliecTByIOT TakKe MOAMPOrpaMMbl, KOTOpbIe, Ha-
MpUMep, TPSIYYT U BOCCTaHABAMBAIOT Kypcop. Haill aHTuBUpyc He OyaeT yrpas-
JISITh KypCOpOM, cliefioBaTebHO, MOA00OHBIE TPOIETypbl MOXHO yOpaTh, TeM ca-
MBIM COKpaTUB oObeM MporpaMmmbl. [a, Ha accembiepe 3To BosMoxHo. Ho Ha
SI3bIKAX BBICOKOI'O YPOBHS — HET.

Hanpumep, B C ucrnonb3yercsl IUpeKTUBA #include stdio.h, KOTOpasi MoaoOHa
acceMOJIepHO# include display.asm. OTHAKO MPOTPAMMUCT He MOXET TTOCMOT-
peTh MW M3MEHUTH TO, YTO HAXOAWUTCSI BHYTPU stdio.h. A B Hell €CTh MHOXECT-
BO TIpOIIEMyp, KOTOPBIE, CKOpee BCETO, MPOTPAMMUCT M BBI3BIBATH-TO He OYIeT.
OT1ciona u pocT pasMepa IporpaMMEL.

O6patnTe BHUMaHHWE, YTO MBI CHEIMUAILHO He yOWUpaad TOAIporpaMMmy
Hide cursor W TOAOOHYIO €i, UMUTHUPYS, HACKOJIBKO 3TO BO3MOXHO, SI3BIKU BbI-
COKOTO YPOBHS.
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Bbr MoxxeTe H06aBISTH Gaitasl U3 00OJOUKM JJIST MCTOMB30BAHUST B CBOWX TIPO-
rpaMMax, KaKk Mbl 9TO JAejJaeM B HailleM aHTUBUpYyce. ToJbKO He CTOUT 3a0bIBATH
0 IepPEeMEeHHBIX, UCIOIb3yEeMbIX BO BCTABISIEMbIX Ipoleaypax! MX MOXHO M HyX-
HO pa3mMelllaTh B TOH MpOLEenype, KOTopasd UX UCIIONb3YET, TEM CAMbIM YIIPOCTUB
MepeHOC B IPYrUe IPOrpaMMbl.

24.2. Pe3npgeHTHbI aHTuBUpYc. NpakKTuka

Bce, uto pacnosioxeHo mociae METKM Init, BaM yxke M3BecTHO. OOpallaeM TOJb-
KO Ballle BHUMAHHUE HA TO, YTO BbI3bIBAThH MPEPHIBAHUE 21h B PE3UASHTHON YacTu
Mbl OyIeM Kak int 99h, [UII YEro CKOIMPYEM OPMIMHAJIbHBIA BEKTOP 21h-ro B
99h-f. 1 Yero 5To Hy>KHO — Mbl YK€ pacCMaTpUBAIN B MPOILLIbIX [JaBaX.

Hamr pesumeHTHBIN aHTUBHpPYC OymeT HAXOMWUThCS B TAMSITH W KOHTPOJIMPOBATH
OTKPBITUE WK 3amycK mporpamMmbl. "Ha nery" mpoBepUT Ha 3apaXXeHHOCTb, U €C/Iu
[porpaMma 3apaxeHa, To BbuieuuT ee. Mckarbh OyieM TOIbKO Halll BUPYC, KOTOPbLA
nucaa B eqage 20. sl 3KCIIEPUMEHTOB BO3bMUTE €ro u3 3T1oil miasbl. Eine pas
peaynpexiaeM: OyabTe IPeaesbHO OCTOPOXHbI! MCIonb3yiiTe TONBKO TOT BUPYC,
KOJ KOTOPOTo NpUBeeH B 21aee 20, He U3MEHsIsI B HEM HU OJHOTo GaiTa.

Hair pesumeHT OymeT MHTEHCUBHO MCIIONIbL30BaTh CTEK, IIOITOMY Jyyllleé Mbl BOC-
MOJIb3yeMcsl CBOOOMHOM MaMSIThIO, IpeaHazHadeHHoil 111 PSP, Ha koropylo yc-
TAHOBUM PETUCTPHI ss:sp, BO U30eKaHUE TIEPETTOTHEHUST cTeKa MPOrpaMMbl, BbI-
3bIBAIOIIEH TIpepbIBaHUE 21h (JIMCTUHT 24.1).

JinctuHr 24.1. NepeHoc cteka B o6nacth PSP

(1) cli ; BanpeTrM NpepeBaHnA

(2) mov cs:[0],ss ; CoxpaHmM CeIMeHTHBEE PeIMCTPEL
(3) mov cs:[2],sp

(4) ;YCTAaHOBMM CTeK Ha obyacTb PSP Hamero pesumaeHTa

(5) push cs

(6) pop SS

(7) mov sp,O0FEh

OoOparuTe BHUMAHUE, YTO IIEpPEl CMEHOI CTEKOBBIX PErMCTPOB HEOOXOAMMO 3a-
[IPETUTh IpEePhIBAHUSI KOMaHA0M cl1i (cTpoka (1)).

Kak BumHO M3 MPUBENEHHOTO BhIIIE KOJA, MBI COXPAHSIEM ss:sp B HallleM CEeTMeH-
Te no cMmeuieHnto O (1. e. B PSP Hamero antuBupyca) (ctpoku (2)—(3)). Otnenb-
Hbl€ IIEPEeMEHHbIE 3aBOIUThL HE OyaeM, T. K. 9TO YBEIMYUT pPasMep IIPOrpaMMbl.
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IMocye Toro Kak MBI M3MEHWIN CTeK, HEOOXOMMMO HACTPOUTH CETMEHTHEIE PeTrH-
cTpbl (IUCTUHT 24.2).

NnctvHr 24.2. HactpoiiKka cerMeHTHbIX permcTpos

push ds
pop es
push cs

pop ds

Kak MBI yXe paccMaTpuBajiu, Tepel BbI30BOM (YHKIUN 4Bh (3amyck Tporpam-
MBbI) U 3Dh (OTKpBITHE (paiina), ds JOIKEH yKa3blBaTh Ha CETMEHT, a dx Ha CMe-
meHne umMeHn Qaitna. JIjast Toro 4Todbl HE 3aTepeTh 3TU PETUCTPhbl, MBI ds Mepe-
HeceM B es, a CaM Xe ds clejlaéM paBHBIM cs. Temnepb aapec 3amyckaeMoro Wiu
OTKPBIBAEMOTO JPYToil TporpaMmoii aiiia HaxoauTcsl B es:dx. Hy>XHO BHUMa-
TEJIbHO CJIEAMTb 32 TeM, UTOObI KOPPEKTHO COXPAaHUTh dx. MOXHO, KOHEYHO, 3a-
HECTU €ro B IMEPEeMEHHYI0O U He BOJHOBAThbCI, HO TaK, KaK MbI JIeJlaeM B HallleM
npuMepe, OyIeT Mmpolle, Ja U MEHbIIe 0alT morpedyercs. XoTsd, ecad Mog00HbIX
JAHHBIX HYXHO XPaHUTh MHOIO, TO JIy4llle 3aBECTU OTAEIbHYIO IEPEeMEeHHYIO.

Tenepp BbI3bIBaEM MPOLENYPY Check prog, KOTOpas MOpoBepsieT, daiin KaKoro
TUIA 3amyckKaercs/oTkpbiBaeTcsd — COM-daiin win uHoi (JIucTUHT 24.3).

JinctuHr 24.3. HYacTb nognporpamMmmel Check prog

(1) cld ;Hanpasnenue — Bnepen!

(2) mov di,dx ;VmeM B mmMeHm daijia TOUuKy

(3) mov al,"'.’

(4) mov cx, 65 ;Bcero OynmeM HpOCMATPUBATL 0D CHMBOJIOB

(5) Next sym:
(6) repne scasb ;Vmem B es:di, moxa HE HalmemM TOUKY.

(7) Jjne No com ;He mamnmm Touky BOOOme? Torma Ha BBXOXD

Onepartop scasb UIIET B CTPOKE, anpec KOTOPOM JOLKEH OBbITh B es:di, CUMBOI,
HaxOISIIMICS B al. MakcuMaabHAs [UIMHA CTPOKM JUISl ITOMCKA 3aAaeTCs B PErucT-
pe cx. Kak MBI TOMHHMM, B dx OCTJIOCh CMelIeHWe WMEHHU 3alycKaeMo-
ro/oTKpBIBacMoro ¢aiina, B es — cermeHT. CiemoBaTelbHO, HaM HYXKHO B di 3a-
TPY3UTh COJEPKUMOE PErucTpa dx (es y Hac yxe TOTOB) (CMOTpUTE CTpoKy (2)).
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B a1 3aHOoCHM cMMBOJ TOYKH (.), @ B cx — YUCHO 65, T. €. ITMHA CTPOKU C MMeE-
HeM (paiia He Jo/pKHA mpeBbiarh 65 Gair. [ouyemy umeHHo 65? [deno B TOM, YTO
B DOS umsa ¢aiinia ¢ mojaHbIM IyTeM K Hemy (T. €. uMs aucka + Karajoru + umsi
daiina + paciuupeHue) He JO/DKHbI IpeBbiuaTh 65 OaiiT.

OO0parute BHUMAaHUE, YTO, KAK TOJbKO WHCTPYKLIMSl scasb HAaXOAUT TOYKY, di
OyIeT coaepxkaTb CMEILEHUE HE HA Hee, a Ha CAeAYIOLINMii 3a Heil OaiiT.

37ech CTOUT paccCMOTPETh OJWH HEJA0YEeT, KOTOPBbI 4YacTo AOMYCKAalOT HOBUYKM.
IMpeacraBuM, uTo OTKpbIBaeTcs (aitn readme (6e3 pacimupenus). Torna ornepa-
TOP scasb TOYKY, €CTECTBEHHO, He HaimeT. MoxXeT MoJyuuThcs, UYTO B Tpeaenax
65 GaiiT, B KOTOPBIX OYIeT MPOUCXOIUTh MOUCK Pa3feaUTeNsl, UAYT MAalIMHHBIE
konbl U oauH U3 HUX — com+ASCII0. Torma Hauia nporpamMma MOCUMTAET, 4TO
9TO U ecTb (paii ¢ pacllMpeHUeM com, a 3TO He BEPHO.

B nganHoOM ciydyae ayuiimii cocod — uckate criepBa ASCII 0, a 3atem mpose-
pUTb, He SIBISIIOTCS JW Tpu OaitTa mepea HaimeHHbIM HyJdeMm "com” wiaum "COM".
Tem He MeHee B (aiiyie-MPUIOXEHUU UCIIONb3YETCI OMUCAHHbINA BbIIIE CIIOCOO.
Bbl ke moxkere 0e3 Tpyda ycOBepLIEHCTBOBATh HAIll aHTUBUPYC, €CId OyaeT B
3TOM HEOOXOIMMOCTb.

HTak, HalllTM TOYKY B UMEHU ¢haiija. ITo MoXeT OBITh TOUKA KaK Karajora, Tak
U ¢aitra. YToObl yIOCTOBEPUThCS, UTO 3TO MMM paiiaa, HaM HYXHO IPOBEPUTH
yeTbipe Gaiita, uayuue 3a Toukoin + ASCII 0:

2T0 com+ASCITI 0 ?
2TO COM+ASCITI O ?

Kak Buaute, B acceMOnepe oueHb BAXHO CJIEAUTb 32 PErUCTPOM (T. €. CTPOUYHbIE
U IPOMMCHBIE CUMBOJIbI PA3IMYAIOTCs), TOUHO TaK Xe, KaK M IPU HAXATHUM Ha
KJTAaBUIITY.

W3 npuBeneHHbIX Bbillie IPOBEPOK BUAHO, YTO MbI [IPOBEpsieM paciuupeHue daiiia
IUIIOC CJEAYIOIIMI 32 HUM OaiiT, KOTOpbLA JoikeH ObiTh "Hyab" (T. e. ASCII 0).
O1HaKo, €C/1i 10/1b30BaTellb 3alyCTUT (aiil IPUMEPHO TAKUM 00Pa3OM:

prog.cOm
WIIN

prog.CoM

TO Haua nporpamma "He noiiMet”, yto 310 COM-daitn. B 1aHHOM npumMepe Mbl
He OymeM TIpOBepATb Bce BapMaHTHL. MOXHO caelaTh Bce O4YeHBb TIPOCTO. Bce
cumBonbl TipeactaButh [TPOITMCHBIMHU nubo cTpouHbIMU, U fanee MpOBEPsITh
TOJBKO OAWH BapwaHT. g storo mayumte Tabmuiy kKomoB M cuMBomoB ASCII,
TIPUBEICHHYIO B npuaoxceruu 3, a 3aTeM, UCTIONB3YS JTOTUIeCKHe KOMAaHIBI, Ha-
MUIINTE TIPOTIENYPY, KoTopas O6ymeT Tpeobpa3oBBIBATh JIIOOYI0 CTPOKY B BepXHUIT
WV HIDKHWH perucTp, NTHOPUpPYS IHGPHI, 3HAKW TIpemnHaHusg 1 np. [MomobHoe
yIpaxXHeHHUe 3acTaBUT BAC HEMHOIO IOJOMATh FOJOBY U HAYYUT HE TOJbKO IOJb-
30BaThCs JOTMYECKUMU KOMAHIAMU IPoleccopa, HO U COCTAB/IATh JOBOJbHO HMH-
TEPEeCHBIE AITOPUTMBL.
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B nuctunre 24.4 mpuBeieH ydyacTOK KOJa, KOTOPBI TPOBEPSET pacliupeHue
¢aitna.

JNnctvHr 24 4. MNpoBepka paclumpeHns nMmeHu caiina

mov ebx,es: [di] ;BaHeceM B ebx ueThpe OaliTa pacumpenms ¢ansia+0
cmp ebx, 006D6F63h ;9T0 'com'O ?

je Got file ;dal

cmp ebx, 004D4F43h ;Moxer, Torma 'COM'QO 2

Jne Next sym ;Her! 5710 Gruio He pacumpenue odaiina

Kak Buaure, 31ech Mbl B KaueCTBE AEMOHCTpauuu 32-OMTHBIX PEruCTPOB 3arpy-
3WIM YeThlpe OaiiTa B ebx, a 3aTeM Mpou3Beau NpoBepky. IlocMoTpure BHMMA-
TeJIbHO, KaK MbI 3TO I€J1aeM, HO He 3a0blBaliTe MPO XpaHEHUE AAHHBIX B IMaMSITU
U B peructpax B obparHoM mopsake. CinegoBarenbHoO, M MPUEMHMK B KOMAaHIe
cmp JTOJDKeH OBITh PACMOIOXKEH COOTBETCTBYIOIIMM OOpa3oM, XOTSI B MaMSITU Xpa-
HUTbCA Oyner kak "com". Eile pa3 moauepkuBaeMm: oUeHb CIOXHO OOBSICHUTH 3TO
Ha cJoBaxX, HO MPOCTO TOHSATh MPUHIMI Ha TMpakTuke. ITyTaHUIBI HUKOT/AA He
BO3HUKaeT. [J1aBHOE — TIPUBBIKHYTb U TTOHSITH TIPUHIIUTI.

Crenmyromwuit mar. Ecim okaseiBaeTcs, 9To 3ammycKaeMBblil/OTKphIBaeMBbIiA aitmr —
COM, To HYXHO TIpOBEPUTH €r0 Ha 3apaKXEeHHOCTh. DTO JejlaeT Mpolenypa
Check file. B TepBBIX ee CcTpOKax MBI TIEPEHOCUM WMS 3alycKaeMo-
ro/OTKpbIBacMoro (paiila B CerMeHT HallleTo AaHTHBUpPYca IO CMEIIEHHWIO 20
(muctuHr 24.5).

NnctvHr 24.5. NepeHoc nMeHn HageHHoro dhalina

push es ;HacTpomM ceIMeHTHEE PEeIMCTPH. . .
pop ds

push cs

pop es

mov cx, 65 ;llepenoc 65 cymMBOJIOB daitna...

mov si,dx

mov di, 20 ;..B PSP, HaumHasa c 20-ro GanrTa.
rep movsb ;Tak mJIa OpoTpaMMMCcTa TOpasao yaoOHee.
push cs ;BOCCTAHOBMM M3MEHEHHHE PeIMCTPEL

pop ds
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[To cMelleHUIO Xe 19 3aHOCUM aTpuOyT [Jis1 BbIBOJA MMEHU ¢ailia B OKHO (Tak
TpedyeT mpolienypa Draw_frame). 31€Ch BCE TOHSTHO.

Hanpie yuraeMm nepsble 6 Gaiir daiina. [lomHuTe, Ha Bupyc coxpaHsun 2 Gaiita —
1122h B Havane ¢aita. Mbl 1x (a TakKe MepBbli 0alT 68h (T. €. KOMaHAy push)) U
OyaeM ImpoBepsaTh (IUCTUHT 24.6).

JNnctuHr 24 6. NMpoBepka Ha 3apaXXeHHOCTb HALLUUM BUPYCOM

mov bx,ax ;B bx — HOMeEp yXe OTKPHTOI'O dalia
mov Handle, ax

mov ah, 3Fh

mov cx,6

mov dx,10

int 9%h ;UnTaeM IepBEHE mMecTb OaiT.
jc Not_infected ; Ommbxa uTeHus !
mov ah, 3Eh ; BaxpoeM dami.

mov bx,Handle
int 9%h

cmp byte ptr cs:[10],68h ;Ileperit OakrT - 68h (xomanpma push)?

jne Not infected ;Her - morma dans He sapaxed!
mov eax,dword ptr cs:[12] ;BepeM crienmymonme OalTH. . .
and eax, OFFFFFFOOh ;OCHYIIMM OIOUH OamT

;[IpoBepsaeM: BTO MeTKa Hamero BUpPyca (B OOpaTHOM MHOPSOKe, OPUUEM IepPBLHIA
OalT aHHYJIMPOBaH) ?

cmp eax,1122C300h

jne Not_infected ;Het! ®aiin umcTent!
call Cure file ;®aliyn BapaxeH HallM BYPYCOM. JleumMm ero. ..

IMepen neuennem daitna caemyeT oOpaTuTh BHUMAaHNE Ha MCITONIB30BaHNE KOMaH-
Jbl and, KOTOpasg OOHyasieT omiuH "AMIuHMi" GaiT (cM. auctuHr 24.6). Jleuut
(aiin npouenypa Cure file, KOTOpasi MpocTa U He TPeOyeT AOMOJHUTENbHBIX
TTOSICHEHWIA. ANITOPUTM pabOTHI CITEAYIOTIHIA:

O orBoaum 060K maMatu pasmepoM 64 Koaiit. Ecin orBect He ynanoch (Mo-
KeT OBbITb TaK, YTO BCI IAMSAThb YK€ OTBEIEHA KaKOi-TO IMPOrpaMMoii), TO
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OyneM MCIIOJIb30BaTh MaMSITh TEKCTOBBIX PEXXMMOB BUACOCTPAHMII, B KOTOPOIt
Bcero-to 28 Koaiit;

0 xak TOJBHKO OTBEIW TAMSITh, 3aHECEM €€ CeTMEHT B es, a KOJUYECTBO BO3-
MOXHBIX OalT mJIsl YTeHUSI — B TMEPEMEHHYI Bytes read. BbI3bIBaeM
TpoNenypy Kill zarazu, KOTOPasi BbUIEUNBAET haii.

Kak 310 TIpakTMYecKM TPOWCXOMMT, OyMalo, BBl Oe3 Tpyma paszbeperech, T. K. B
(aite-pMIIOKEHNN TOCTATOYHO OTIMCAHWIA.

24.3. NocnecnoBue

B npuHuune, M3 HACTOAILEH [JIaBbl Bbl MOYEPIIHYJM HE TAK MHOIO HOBOIO IS
cebs. TeM He MeHee HaM TS TIOJTHOTHI KApTUHBI HYXKHO pa3obparh paboTy aHTH-
BHUpyca. BHauame mmaHWpoBayoch HAaMMcaTh OOBIYHBIN HEpPEe3WICHTHBIN aHTHBH-
pyc, HO 3TO OBUTO OBI CIWIIKOM TIPOCTO W HewHTepecHo. Bojee Toro, MBI He cTa-
BHJTM Tiepell coOoif 3aady HamnMcarh ONTUMAIBHEIN aTOPUTM, a TakKe KpacHBO
BbIBECTU MHGOpMalIMI0 HA dKpaH. Bce 210 BBl 63 ocoboro Tpyma MoxkeTe cie-
JIaTh CaMOCTOATENIbHO JMO0 B HacTogdliieM daine-npuioxeHud, aubo B 1000t
JIpyroil cBoeil mporpaMme, MCHOAB3YSI MaTepual U3 JAHHON I[JaBbl M U3 BCeX
[PEAbULYLIHX.
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Pa6oTa c conpoueccopom

25.1. OTBeTbl Ha HEKOTOpPbIE BOMPOChHI

1. Uto Takoe conpoueccop?

Componieccop (FPU — Floating Point Unit — ycTpolicTBo anas paboThl ¢ Tia-
BaWOIIEN TOUKOI) — 3TO cleluaibHOe YCTPONCTBO, ycTaHaBiIMBaeMoe JU0o Ha
MaTepuHCKYIO TUIaTy, JIUOO BCTpanBaeMoe BHYTPb OCHOBHOTO Tpolleccopa (pac-
[10J1aralo1Ieecs] Ha OJHOM KPUCTAJLIE C HUM).

2. Jlng yero Hy:KeH comnponeccop?

Cormpotieccop CIYXKHUT JUISI BBITIOJHEHUST apu(pMeTUIecKuX onepaiuii (cioxeHne,
BBIYUTAHWE, YMHOXEHUE, JeJieHue, BbIUMCIeHUE KBaJpaTHOTO KOPHS U Mp.) €
maaBawiieit Toukoil. OOBIMHO JJIS BBITTOJHEHUS TIPOCTHIX OTEepanuil ¢ eTbIMU
YUCIaMKM UCIIOJIb3YeTCsl OCHOBHOM MpoLeccop, OMHAKO MHOIIA MOXHO IpUOerarb
u x nomoiuu FPU. Cpasy noguepkHeM, uTo apu@MeTuyecKue orepaluu ¢ yetsi-
MU 4ucaamy ¢ IOMOILBIO COIIPOLECCOPA BbIITOJIHSIIOTCA MEIJIEHHEH, 4yeM OCHOB-
HbIM IIPOLIECCOPOM.

3. Kax omnpeneMTh HAJIHYHE CONMPOLECCOPA B KOMIbIoTepe?

B crappix MammmHax coIpoleccop YCTAaHABIMBAICS Ha MaTEepUHCKYIO TIIATy Kak
otaenbHoe ycrpoiictBo. Haunnag ¢ 80486DX, conpoueccop BeTpauBaeTcsl BHYTPb
OCHOBHOTIO Ipoleccopa. MoXHO ¢ yBepeHHOCTbIO CKa3aTh, UTO €CJIM Ha BallleM
crojie cTouT Kak MuHumym 80486DX-40 (a tem 6omee Pentium), To compoueccop
B HEM MPUCYTCTBYET.

Hanuuue conpoiieccopa B MallMHE C HEKOTOPOH YBEPEHHOCTbIO MOXHO ObLIO
ompegenuTb 13 HaspaHusa (tuna): 386SX — compoueccop orcyrcrByer, 386DX —
COTIpoleccOp TPUCYTCTBYET. AHAJOTMYHAs CUTyallusl W ¢ "JeTBepKamu'. XOTs
ObITH KOTNA-TO "yMENBIIBI", KOTOpble YMYAPSUTUCH BhITIanuBaTh (!) compolieccopsl
W3 MalmH ki1acca DX! Buaumo, B Te BpeMeHa OHW OYeHb HIEHUINCh.

Bo Bcex mammHax Pentium, kKak yxe yrmoMHWHaJIoch BBIIIIE, collpolieccop o0s3a-
TEJIbHO TIPUCYTCTBYeT. B moboM ciyyae, Bceria MOXHO C TIOMOIIBIO CITelnaib-
HBIX TIpOTPaMM TIPOBEPUTH HATUYUE cOTpolieccopa B MallnHe.
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4. A Kak B0OOIIE Y3HATH, HCHOJIB3YET JIH CONMPOLECCOpP TA WM WHAS NMPOrPAMMa BO
Bpems padoThi?

B npuHiumne, doapiinHeTBy TiporpamM isi MS-DOS He TpebyeTcst moMollb co-
npoueccopa. OHU NPOCTO HE NPOU3BOUAT CJIOXHbIE MareMaruyeckue pacyueThl.
OgHaKo BCTPEYAlOTCS AAXE AHTUBUPYChI, KOTOpble TpeboBaiu Hanuyue FPU!
YTo OHU TaM YPEe3BBIYANHO CAOXKHOE CUMTAIU — HE COBCEM IIOHSTHO.

[IporpamMmbl MOXHO YCJIOBHO Pa3aelUTh HA CAEMYIOLIUE TUIIBL
O mporpaMMBl, KOTOpEIe HE MCTTONB3YIOT COTIPOIIeCCop;

O mporpaMMBI, KOTOpBIe WCTIONB3YIOT compolieccop. Ipu ero oTcyTCTBUW BBI-
BOMSIT COOTBETCTBYIOIIEE cOOOIIEHNE Ha SKpaH M 3aBepIraroTcs;

O mporpaMMBl, KOTOpBIE WCITONB3YIOT COMPOIECCOp, HO TIPU €ro OTCYTCTBHU
obxomarcss KoMaHAaMM IeHTpalbHOTO Tiporeccopa. IlpuaeM cKopocTh pabo-
THI Oe3 compolieccopa CYIecTBeHHO HIDKe, YeM ¢ HUM. Hamnuame cormporiec-
copa TpoBepsAeTCs TTPOTpaMMOil cpasy TIoclie ee 3arpy3KH.

OrnpeaenuTb, UCTIONB3YeT JW Ta WIU WHas mporpamMa KoMmauasl FPU BosMoxHO
TOJILKO OJHUM cTocobOM: AU3acceMOJUPOBATH €¢ U TOUCKATh KOMAaH/BI COMPO-
1eccopa (Jinbo crenaTh 3TO B Mpoliecce OTIAIKK).

5. A ecllM HYXKHO TPOU3BECTH CJIOXKHBIE MATEMATHYECKHE PACYETHI, MOXKHO JIM He
HCTOJIb30BATh COMPOIECCOP BOOOmE, a O00OMTHCH HWHCTPYKUMSIMH WEHTPAIBHOTO
npoueccopa?

B npuHmmme, na. Ho 3To OymeT oYeHb CTIOKHO B JOBOJTBHO-TAKHW MEIIEHHO.
6. C103KHO JIH TIPOrpaMMHPOBATH COTIpoNECCOp Ha acceMoiepe?
B ob6uiem-To, HeT. '1aBHOe — HaBbIK.

7. A nouemMy Mbl HAYAJIH PACCMATPHBATH COMPOLECCOP B AaHHO# riase? Yro, Hama
000;109Ka OyaeTr padoTaTh TOJIBKO ¢ HUM?

Ja.
8. A 3auem? MoxHo BeanL 000iTHCE 0€3 HEro.

Bo-TiepBBIX, MBI TOKHBI M3YINTh HE TTOBEPXHOCTH MPOTPAMMUPOBAHUST HA ac-
ceMbiepe, a 3aTpOHYTH TIO0 BO3MOXKHOCTH Bce obmacti. B ToM umcie m compo-
meccop.

Bo-BTOpBIX, HaAMIM TIpOTpaMMBI HOCAT cyryoo oOydarmmnii xapakrtep. [Ipoiins
TIOTHEIA Kypc TIpOTpaMMHpPOBAHMS Ha acceMOiiepe, BBl CMOXKETEe HamcaTh CBOIO
cOOCTBEHHYIO TTPOTPaMMY TaK, KaK BaM 3TOTO XOYETCH.

B-TpeTbnx, TO, 4TO MBI JejaeM C TTOMOIIBIO COIpolieccopa, CJTOKHO pealn30BaTh
0e3 HeTo.

9. Kak mMbI HCniojib3yem conpoueccop?

Mb1 OyneM BBIBOAMTD LieJIbIe NECATUYHBIE YUCIa HAa dkpaH. Hampumep, pazmepsl
daitmos. D10 GymeT ropasmo MpoIle, YeM NCTONb30BaTh TONIBKO TTPOIIECCOp.
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10. CnoxHo im HAa acceMOjiepe BHIBECTH JECATHUHOE YHCIO HA 3KpaH? B Beiicn-
K€, HApUMEp, AOCTATOYHO HAOpPATh PRINT 25*4 H Mbl YBHAMM pPe3yJbTAT YMHO-
KeHud.

Ha accemGiepe o4eHBb TPOCTO BHIBOAWTH HA 3KpaH IECTHAAIMATEPUIHBIE M TBO-
MYHbIE YMCJIa, HO HUKAK He necatuyHble. [loaToMy TONbKO B 9moil e1aee Mbl 3a-
TparuBaeM IaHHYIO TE€My, TaK KaK Bbl JOJDKHBI YK€ HEIUIOXO pa3bupaThcd B
KOMaHaax acceMOiepa W IOHMMATb NPUHLMUII MPOrpaMMUPOBAHUS HA ITOM
MOIIIHOM U OY€Hb IIPOCTOM S3bIKE.

11. CaibHO JIH OTJIMMAIOTCH acceMOJepHble KOMAHIbI CONPONECCOPA M MPUHIMI
ero paboTbl OT MPOrpaMMHPOBAHHS Hponeccopa?

Ha, 1oBoNbHO-TaKK CUIbHO. CeroaHsi Bbl caMu JUYHO "Hallynaere” 3Ty MalleHb-
Kylo mukpocxemy. Ilo kpaitHeil mepe yBuauTe, KaKk oHa paboraer.

12. A ecm MHe HHYEro He OyaeT MOHATHO?

He orvanBaitrecs! Bece craner mpenenbHO sICHO co BpeMeHeM. BecrmomHuTe, v Bac,
BEpOSITHO, OBUTM TPYAHOCTH ¢ TeM WM WHBIM oTleparopoM, mpolemypoii. Ho B
Ipolecce IKCNEePUMEHTOB BCe cTano Ha cBou Mecta. Tak u 3nech. Eciu Bbl cpazy
MofiMeTe BCE, YTO HAIMCAHO B JAHHOM INaBe, TO, MOXHO CKa3aTb, YTO Mbl IOC-
TULJIM TOU LENM, KOTOPYIO CTAaBUJIM Iepen coboil. Ecnu HeT — sKcnmepuMeHTH-
pyiiTe, cOpalluBaiiTe. DTy TEMy KeJlaTeJbHO YCBOUTh BceM!

25.2. BBeaeHune B paboTty ¢ conpoLeccopom

[Ipexne Bcero CTOMT OTMETUTb, YTO IS TOIO, YTOOBI MCIIONb30BATh UHCTPYKIIMKU
compolieccopa, HeoOXONMMO BKIIOYUTh B HAYaJIO MPOrpaMMbl IUPEKTHUBY .8087
(.287, .387). To ecTh yKazarb, KOMAHIbl KaKOro colpolieccopa Mbl OyaeM HcC-
10/1b30BaTh. IlpUHIIMI TakKoi Xe, KaK MU IpU YKa3aHWH Ipoleccopa: JUbo TOIb-
ko 8086 (.8086), 6o 8086 u 80286 (.286) u T. 1. B nucrunre 25.1 npuseaeH
NpUMep BKIIOYEHHUs IUPEKTUBBI, KOTOpAasl YKasbIBaeT IIporpaMme-accemOiepy
(MASM/TASM), UHCTPYKIIMU KAKOTO compoliieccopa OyayT UCITOIb30BaThCS.

NncTuHr 25.1. BknioveHne ANpeKTUBbLI conpoleccopa

;He =alrpmayiTe yka3BBaThL I[IPOLECCOpP, €CHM B cofmpaeTeCh MCIIONL30BATH
KOMAHIE He ToJIbKO 8086!

.386

;BynmeM mMCnosib30BaTh KOMaHIEI He TOJIbKO 386 mpolleccopa, HO u 8087, a Takke
80287 cCoOHIpOLIECCOPOB.

.287

B nexoropeix ciaydasx TASM MoxeT BblIaBaTbh COOOLIEHME IpU IMOIBITKE ac-
CceMOJIMPOBAHMA NPOIrPAMMBbl, HAUMHAIOLIEICA € YKAa3aHHBIX Bbllle CTPOK. YTo-TO
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tuna: "Buumanue: Bol ucmonbayete KoMaHabl mpolieccopa 386 u compoiieccopa
287!" 3aueM Hy:XHO ObLIO BTO AeJaTh — He coBceM IoHsATHO! IlporpamMmuct mMo-
JKET UCIIOAb30BaTh, HANpUMEP, KOMaHIbl Ipoueccopa 486, a Takxke COIpO-
ueccopa 8087. Huuero crpallHOro B 5TOM HeT U ObITh He MoxeT! B nwobom ciy-
yae IPOCTO UTHOPUPYHTE ITO COODIIEHUE.

B pacnopspkenun mporpammucTa MMeeTcss Habop HEeCKONbKMX MHCTPYKLUA U 8 pe-
rMCTpoB (WM 8 gueek mamsTd) compolieccopa. IIpuHIMIT 3arpy3Kd YMCIa B TOT WIK
HMHOHI perucTp MOXoX Ha MpUHIMI paboThl creka. Hipke GyaeM MHOIO TpeHUpOBATh-
cs. [1oka TonbKo Teopus.

Peructpnl conpoieccopa UMEIOT CIEAYIOIME HA3BAHUA: st (0), st(l), st(2)
st (7). MHorma misd KpaTKOCTH st (0) HAa3bIBAIOT IPOCTO st. 3arpy3uTh YUCIO B
JII000# U3 YKa3aHHBIX PETUCTPOB KOMAHAON mov He MoJaydyuTcs. s 3Toro cyiie-
CTBYIOT CIELUAIbHBIE KOMAHIbI COMPOLECCOPA.

XOpoUIMM TOHOM IIEPE] UCIIOAb30BAHUEM COIIPOLIECCOpa SIBJSETCS €r0 MHULIUAIM -
gauusi komaHgoi finit (FPU initialization — MHULMAIM3aLMs1 COIpoLIeccopa).
Boo011iie, Bce KkoMaHIbI COMpPOLIECCOpa HAYMHAIOTCI ¢ CMMBOJA £, UTO SIBJISIETCH UX
OTJIMYMTENbHOM YepToi. MHCTpyKUMS finit MHULMANU3UpPYET conpoueccop. Ipu
9TOM COpPAachIBAIOTCS BCE PErMCTPhI, OUTHI, ¢hiard, a TAkKKe IPOUMCXOIUT OUYMCTKA
8 perucrpoB st. Takum obpa3zoM, OCAE MHULIMAIM3ALUU COIIpolleccopa Iporpam-
MHUCT MOXET ObITh YBEpEH B TOM, YTO HUKAKON PErMcTp He 3aHAT U HE IMOJYYMTCS
[yTaHUIIbl UM [EPEIIOJIHEHMS CTEKA IIPU IIONbITKE BbIIOJIHUTD TY UM UHYIO OIle-
panuio.

Conpoueccop Moxer paborarh ¢ 16—80-paspsarbiMu vuciaamu. Criegona-
T€JIbHO, B PEruCIPbl st (0) — st (7) MOXHO 3arpyxaTb YMCJIO B YKa3aHHBIX
Bhilie npeaenax. Compoleccop cam ompeleiur, 16-paspsaHoe i 3TO YUC/I0
nnu 64-paspsigHoe.

Bce uucna u3 mepeMeHHBIX 3arpyXaioTcs B PerucTp colipoleccopa st (0) U BbI-
IpyXaloTcsd U3 Hero B OObIYHBIE MepeMeHHble. PerucTp st (0) sABiISeTCs, CKAXEM
TaK, [JJABHbIM, OCHOBHBIM, MEPBUYHbIM. TOJbKO B HEr0 MOXHO 3arpyXaTb yucia
13 MEePEMEHHbIX U BBITPYXKATb pe3yJbTaT B epeMEHHbIE.

Hanpumep, BosbMem Komanay fild (FPU integer load — 3arpyska uesnoro yucia
B PETUCTpP corpolieccopa st (0)), KoTopast 3arpykaeT B peructTp st (0) 4YWCIO U3
TMepeMeHHOM B MaMAITU (JIMCTUHT 25.2).

JIuctunHr 25.2. 3arpyska Yncria B permcTp comnpoteccopa

FILD Numberl

Numberl dw 10
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Kak Bummrte, 3mech MBI YKas3blBacM TOJBKO MMS TepeMEHHOMN, 3HAYeHNEe KOTOPOit
OyIeT 3arpy:keHo B PErucTp st (0) M TOJbKO B HEro (KaK yxe yIOMMHAIoch). Jlo-
IIyCTUM, HaM HYXKHO CJIOXMWTb JBA LIeJIbIX YMCIA, UCIONB3Ys compoueccop. g arto-
[0 MBI 3arpyxaemM B st (0) uuciao 10. 3arem 3arpyxaem Bropoe uucio — 3 (11 Bbl-
MOJIHEHUSI Oepaluy CIOXEHUSI Hy>KHO KaK MUHMMYM JBa yucia) (IUCTUHT 25.3).

JNncTunr 25.3. 3arpy3ka ABYX YMCEN B PErMCTPbI conpoLleccopa

(1) FILD Numberl
(2) FILD Number2

Numberl dw 10
Number2 dw 3

Tenepb BHumaHue! Ilocne BoimonHeHus: ctpoku (1) st (0) OymeT coaepXarb YUC-
Jo 10. Ilocne BbImogHEHUS CTPOKU (2) YUCAO U3 st (0) INEPEMECTUTCS B PErUCTP
st (1), 4 ero Mecro B st (0) 3aimeT uucino 3. To ectb pabora cucTeMbl MOXOXAa
Ha paboty creka! Jlamee HYXHO CIOXUTb 4UCia, KOTOpPbIE HAXOMSATCS B st U
st (1), UCTIONb3YS] KOMAaHAY CJIOXEHUS FADD.

FADD

Komanpga fadd (FPU addition — cioxeHue ¢ MCHOAB30BAHUEM PECUCTPOB CO-
npoieccopa) 6e3 mapameTpoB CKJIaiblBaeT ABA YUCIA, KOTOPblE HAXOMIATCS B pe-
TUCTpaxX st (0) W st (1), TIPU 3TOM OUHUINAA st (1) U TTOMelast pe3yabTaT cloXe-
HUS B st (0).

PaccMoTpuM, yYTO MPOUCXOAUT B perucTpax B IMPOLECCE BBIIOJIHEHUS] JaHHBIX
koMmaHj (tadn. 25.1). tak, moka HUKaKUX JeUCTBUNH MBI HE BBITIOJHSIIH.

Tabnuya 25.1. VisHa4asibHoe COCTOAHMUE PEerncTpoB conpoLeccopa

Pernctp 3HaveHue
st (0) Mycto
st (1) Mycto
st(2) Mycto
st(7) Mycto

3aHocuM TIepBOE YKCIO B PETUCTP st KOMAHAOW fild Numberl (Tabmu. 25.2).



282

Yacrs Ill. @arinoasa obosoyka, BUpyc, pe3naeHT

Tabnuya 25.2. 3arpyxxeHo 0fJHO YXCJIO B PErUCTPbI conpoLeccopa

Pernctp 3HaveHue
st (0) 10

st (1) Mycto
st(2) Mycto
st(7) Mycto

Ternepb 3aHOCUM BTOPOE YUCIIO KOMAaHAOM fild Number2 (Tabim. 25.3).

Tabnuya 25.3. 3arpyxeHo BTOpoe YUCII0 B peructpsl corpoleccopa

Pernctp 3HaveHue
st (0) 3

st (1) 10

st(2) Mycto
st(7) Mycto

O6patnTe BHMMaHWe, YTO YMciIa Kak OBl BTAKMBAIOTCST BHYTPh. Kak yxke oTMe-
Yajioch, 3aHOCUTH YHCIA B COTPOIECCOpP MOXHO TOJNBKO B perucTp st (0). Ilo-
3TOMY-TO BTOPOil MapaMeTp B KOMAaHAE f£ild OTCYTCTBYET — M TaK BCE IIOHSTHO.

Tenepb MIpOU3BEAEM CJIOKECHHE [IBYX 4YHCEI C TIOMOIIBKD KOMaHABI fadd

(Taba. 25.4).
Tabnuya 25.4. Pesynibtar BbiriosiHeHUs komaHael FADD
Peructp 3HauveHue
st (0) 13
st (1) Mycto
st (2) MycTo
st (7) Mycto




naBa 25. Paborta c conpovueccopom 283

Kak Ham Terepb MoNydyuTh pe3yabTar cioxeHusi? CyllecTByeT Takke KOMaHa,
[POTUBOIIONOXHAsL £i1d:

fist Result

Komanna fist (FPU integer store — coxpaHeHUe 1IeJIOTO YKCNia) COXPAHUT YuC-
JIO, KOTOPO€ HaXOJUTCSl B PETUCTPE st (0), B IEPEMEHHYIO Result.

Temnepb acceMOnUpyiiTe, 3amyckaiTe oTIaqIYMK U CMOTPUTE, YTO MTPOUCXOIUT.

CMeeM TIpeanojoXuTb, YTO MHOTHE U3 Bac CTOJKHYTcS ¢ Tpobiemoii: AFD BbI-
BOJIUT Ha 3KpaH COBCeM He TO, YTO Mbl HaOpaiu, a UMEHHO: wait, esc W TIp.
3nech omubku HeT. IlpocTo ogHa KOMaHAa compolieccopa Ha caMoM Jene Ipe-
o0OpazyeTcsl B BhIPpAKEHMS BUIA:

WAIT

ESC

HMmeHHo 310 M Oyaer oroOpaxarh Ha akpaHe omiamuuk AFD, kak mokazaHo Ha
puc. 25.1.

d ICOPROC!.COM - Far

0203 SI D@oo GS 1DFi IF miio Stack +0 DiOF
Donn DI m@OO DS 1iDFi +2 D000
Do6G BP 0000 ES 1DF1 HS 1DF1 +4 20CD
nozg SP FFFC S§ 1DF1 F§ 1DF1 +6 ?FFF

[
DS : DOEm
DS - DOEs
DE:DO1m
DS D018
DS :D02@
OF, [01571] y. DS :0028
] 0Ll DS : 0030

L
ESC oD, [01571 DS :0038
ESC 0D, DH DS :Do4m
ESC 38.[01551 DS :DO48

m i 2 3 4 5 b 7 C D E
CD 20 FF 9F 00 %A FO FE 8D DA 4B
i5 @4 56 bOi 15 @4 50 D5 02 FF FF
FF FF FF FF FF FF FF FF B3 1D COD
6A 05 14 00D 18 00 F1 1D 0o 00 o0
05 00 00 DD 00 00 00 DO 0o 00 o0

EiProcS tepliEiR

Puc. 25.1. Otnagka nporpaMmbl C KOMaHaamm cornpoleccopa

OnHako Jyyllle BCEro OTJIAXMBATL IIPOrpaMMy, KOTOpas MCIONb3YeT MHCTPYKLMU
compolieccopa, B omiamuuke TurboDebugger. Mbl HacToSITEIbHO PeKOMEHIyeM TIpo-
WU3BOAMTH OTJANKY U CMOTPETh Pe3yJbTaThl BBITOJIHEHUS Oomnepalvii UMEHHO B 3TOM
OoTIamuMKe, T. K. OH OuYeHb YIOoO0eH U HADISAHO OTOOPAXAET BCE, YTO BaM HYXKHO.
Bonee Toro, TurboDebugger mo3possieT HaCTPOUTh PAOOYUA CTOJ TAKUM OOpazoM,
YyTOOBI MOJNIB30BATENb BUIET BCe HEOOXOAUMOE OTHOBPEMEHHO: PETUCTPbl OCHOBHOTO
npolieccopa U compolieccopa, pe3yJabTaTbl BBIMUCAEHUN, KOM TpOrpaMMbl, AaMIl
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maMatu u np. Ecim Bel MocMoTpenu paboTy MPUBEACHHONW BbIlIE TIPOrpaMMbl B
TurboDebugger, To yuTaeM Aanbliie.

Bomnpoc: cnoxunu nBa 4yucaa, MOAYYMJIM pe3yJbTaT, HO Bellb B st (0) OCTAJIOCh
yuciao 13! Ilonyyaercd, 4To HaM HYXHO Ieped Kaxaoid apudmeruyeckoil omepa-
LMeil MHULMATIU3UPOBATb COMPOLIECCOP KOMAHAONH finit, YTOObBI OUUCTUThL PEru-
CTpBl OT PE3yJbTaTOB BblUMCAeHU? MOXHO U Kak-To yopaTh 3TO YMCJIO WHBIM
criocobom? Hampumep, 3a oauH pa3 (0IHON KOMaHAOM) MEepeHEecTH ero B mepe-
MEHHYI0 Result U OCBOOOAUTH st (0)?

OtBeT: KoHeYHo, MoXHO. CylIecTBYeT psifl KOMaHA, obyierdyarniux paboty c co-
npotieccopoM. Onucarb Bce B OJHON KHUTEe HEBO3MOXHO. B paHHOM T71aBe Mbl
PacCMOTPUM OIIpeNeNeHHOe KONUYeCTBO KOMAaHI, HCIOJb3ys KOTOpbIE Bbl YXKe
CMOXETe BBIIIOJHATE MHOTME OINEPaLUU.

Kak mpaBuio, MHEMOHUKA KOMAaHI COIMPOLECCOpPa UMEeT OMpPeaeNeHHYIO0 CUCTe-
My, TTOJOOHYI0 MHEMOHWKAM KOMaHI Ipolleccopa: KOMaHIBl TIPEACTaBIAIOT CO-
6olf coKpallleHHs aHTIMHCKUX ciioB. Hampwmep, w3BecTHasT BaM WHCTPYKIWS
xchg — exchange — o6MmensTh. Hike mpuBeneH CIMCOK HEKOTOPBIX KOMAaHI CO-
rpoueccopa:

fild — integer load — szarpys3ka LeJIOTO uMcia (B PETrMCcTp COoIpoleccopa)
fadd — addition — cioxeHue

fist — integer store — coxpaHeHMe LEJIOTO UMCJa (B IEePEeMEHHY B IaMSaTHU)
fistp - integer store and pop — coxpaHeHMe LeJIOT'O UMCiia M BEITAJIKMBAHME

ero m3 st (0)

Ecnau B Haillem mpumepe 3aMeHUThb fist Result Ha fistp Result M3 TIpUBe-
JeHHOH BbIII€ MPOrpaMMbl, TO B st (0) HUYEro He ocTaHeTcd. besycioBHo, 3TO
J0CTaTOYHO ynoOHo. CoBeTyeM MOIKCIEePUMEHTUPOBATh ¢ STUMU OIEPATOPAMMU.

[Ipexne yeM MpoOmOMXKMM M3y4YeHHUE, claenyeT MNOOaBUTb €lle HEeCKOJbKO CIOB O
pabore cormpolieccopa.

Cormnpolneccop UMeeT CNeLUaIbHbINA perucTp yrpapieHusa. OH HeoOXoauM, B 4a-
cTHocTH, g ykazaHusa FPU-meroga oxkpyrieHMsl A€HCTBUTENbHOIO 4uciaa (Be-
IIECTBEHHOTO 4YKcla, Yhcia ¢ TulaBawolei Toukoit). Hampumep, uucno 23,8 mMo-
XeT ObITh OKpyrieHo Jo 24, 1o 23 (B 3aBUCHUMOCTH OT YCTAaHOBJIEHHBIX OHUTOB B
perucTpe ynpasieHus) 1ub6o He oKpyrieHo BoooOle. Man, Hampumep, eclii ycTa-
HOBJIEH TOT WIM MHON OUT OIpeneseHHOIo PEerucTpa, TO COMPOLECCop IMPOU3BO-
JUT BblUMCIEHUS] JIMOO ¢ Oosiee BbICOKOM TOYHOCTbIO, JIMOO ¢ Oosiee HU3KOUH —
TaK B HEKOTOPBIX KaJIbKYJATOpaX MOXHO HACTPOUTH Pa3psIHOCTh (KOJIMYECTBO
3HAKOB TOCJIE 3aMsTOMN).

s gero Mul 310 3arpoHyan? Jeno B ToM, YTO MBI OyleM YCTaHABIUBATH OWUTHI
perrcTpa YIpaBIeHUsT COMPOIECCOPOM RC, KOTOPBIE OTBEYAIOT 3a OKPYIJIeHWE
yucaa. Ha npakTuke Bce yBUAMTE.
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25.3. NepBas nporpammMa
C uUcnonb3oBaHUeM cornpoueccopa

Tenepb nmpakTukyemcss Ha Gojiee ciiokHoOM TipuMmepe. B nuctunre 25.4 mpuse-
JieHa 3aKOHUYeHHasl KOpoTKasl MporpaMmMa, KOTopasi pocTO CKJIaAbIBaeT JBa Iie-
JIBIX YKCIa ¢ TOMOIUIBI0 colpolieccopa W TMOMeIaeT pe3yabTaT B MepeMEeHHYIO
Result. Bce oueHb mpocTo. CaMoe [IaBHOE, YTO HYXHO cAenarb, — IIOCMOT-
peTb BTy mporpammy noa oriaaguunkom TurboDebugger na tak, 4ToObl ObLIM
BUJHBI PETUCTPHI compolieccopa Mpu omianke. JlonmoaHuTen bHas u Oosiee Moj-
pobHas uHdopMalusg o0 UCMONb30BAaHUN COMpPOIleCCOpa HAXOAUTCS B KOMMEH-
Tapugax pansoB-MPUITOKEHUI.

JNncTtuHr 25.4. CnoxeHne ABYX YNCEN C MOMOLIbIO conpoleccopa

.8087 ;Vcnomp30BaTh OyIeM MHCTPyKUMM Opolleccopa 8086 m conpoueccopa 8087
CSEG SEGMENT
ASSUME CS:CSEG, DS:CSEG, ES:CSEG, SS:CSEG

ORG 100h

Begin:

finit ;VHNLIMATMBYPYEM COIIPOLIECCOP

fild Numberl ;st (0)=IlepBOe uMCIO

fild Number?2 ;st(1l)=st(0); st (0)=Bropoe umcio

fadd ; CkylamsiBaeM

fist Result ;PesynbTaT CIOKEeHMS — B IIePeMeHHy® Result

ret

Numberl dw 10

Number2 dw 3

Result dw ?

CSEG ENDS
END Begin
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25.4. BoiBOA A€CATUYHOrO Yncna
C NoMoLLblo conpoLeccopa

Bosbmem npocrtoe umcio 1234. EctectBeHHO, B AecsaTudyHoM dopmare. Ha
MePBbIA B3IJSAL KAXETCS, YTO AOCTATOYHO OTAEAUTh UeTBEPKY M BBIBECTU €€
Ha 2KpaH, 3areM 3, ganblie — 2 u T. . Hampumep, Mcnoab3ysd HU3BECTHYIO
HaM KOMaHAy and:

mov AX,1234
and AX, 0004 ;uam AND AX, OFh

JIubo xakumM-1o UHBIM criocoboM. Ho mpobiema B ToMm, uto umncio 1234 Oyaer
MpeJCTaBlIeHo B IlIecTHaAllaTepUyHOM ¢dopMare WM — YTO BepHee — B JABOUY-
HOM. BOT YTO MBI YBUAMM B OTIAT4YUKE:

mov ax,4D2h

and ax, 4

M uro xe MbI nonyyaeM B ax? B mepBoMm ciydae (and ax,0004) — HyJdb, 4 BO
BTOopoM (and ax,0Fh) — 2. Ilouemy? BcmomuHure mHMOpMaLMIO M3 IIPOLLIbIX
[JaB, IA€ Mbl PACCMATPUBAIM IBOMYHYIO M IIECTHAALUATEPUUYHYIO CHUCTEMBI, a
TaKXKe JJOTUYeCcKre KOMaH/IbI.

Tak uau uvHaye, HO MOAOOHBIE CIOCOObI He romdarcd. Torma Kak IOCTYIUTb?
HyxHO nmennTh 4mciio Ha AECSTh, 3alMCBIBAsl OCTATOK OT AEJEHMS, IO TeX IOop,
MoKa He ocTaHeTcs HyJb. BoT mpumep:

1234/10=123 ;jocraTox 4
123/10=12 ;jocraTox 3
12/10=1 ;ocTaTox 2
1/10=0 ;ocrarox 1

Yrto monyuunu: 4321. To ects 1234 B obpatHoM mopsake. CnegoBaTenbHO, U
BBEIBOJIUTH HA 3KpaH OyleM B 0OpaTHOM TTOPSAKE.

A MOXHO cpa3y B "HOpMaJIbHOM" TOpsiiKe BBIBOANTH? MOXHO, KOHEUHO, pasjie-
quth Ha 1000, 3arem Ha 100, 10. Ho Benp uncna OwbiBatoT pasHbie! 1 HaunHaThH
JieJeHre B ogHoM ciayuae npuxoaurces ¢ 1000, a B ppyrom — ¢ 10.

Ectb gpyroit BapmanT. MoxHo 3aBectn mMaccuB u3 20—30 6aiiT, B Kakabiii O0aiT
MaccuBa 3aHOCUTh oaHy LuGpy. OgHAKO MpOlIe BCEro, KaKk YXe OTMEYaloch,
IeJUTh HA AECITh IO TeX IOp, IOoKa AeJMMOoe (T. €. BbIBOAMMOE YMCIO, B HAIIeM
npumepe — 1234) He OyaeT paBHO HyJIIO, XOTb U IPUIETCS AJIs1 3TOrO BHIBOIUTH B
obpaTHOM TIOpSITKE.
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Kak Ham pazmenuts uncio Ha 10 1 BBIBECTM OCTAaTOK OT AeleHus] Ha 9KpaH? Bor
5TO Mbl U OydeM JejaTh ¢ IOMOLLbI0 compoleccopa. [10g00HbIIA alrOPUTM UCIIOJb-
3yeTcs B Hallleil 00ojouke. Mbl CIEeLMabHO BBIHECIM €r0 B OTACIbHBIA (haii,
4YTOOBI BaM ObLI10 yaoOHee pazo0parbcsd, KAK MMEHHO padoTaeT mporpamma.

Crenyer cpa3y OTMETMTb, YTO OoJjiee HEYKIIOXKUX AJITOPUTMOB yxKe He INpuayMma-
elb. Hanr axroputM OymaeT CAMIIKOM CIOXHBIA M HEMHOTO 3allyTaHHbIA. 3auyeM
K€ HyXXHO ObUlo Tak genars? Jlego B TOM, YTO XOTb OTOT AITOPUTM M JaleK OT
COBEPIIIEHCTBAa, HO 3aTO OH JAaCcT BaM BO3MOXHOCTD TMOHSITH MPUHIIAIT pabOTHI
cotmporieccopa. UMeHHO JUIST 9TOTO clleayeT pa3odparh MPUBEASHHYIO HUXE TPo-
rpamMmy B oTiaguuke TurboDebugger wiu mogobHoM emy.

BuauTte, cKolbKo pa3HBIX MporpaMM HY>KHO MMETh MO PYKOU JUISi TOTO, YTOOBI
nucatb Ha accemOnepe! M sto mameko He mpenen. [Tpu HamucaHWU TIporpamMm
Mo/ oTiepallnoHHyI0 cucTemy Windows HeoOXomuMo Oy/eT BOCIONB30BATHCS U3-
BeCTHBIM oTjiamunkoM Softlce, pabotarolinM B peaJbHOM pekUMe, a Takke J0-
MOJIHUTENbHBIMUA Au3acceMbiepaMu M MpodyuMM mporpammamu. Ilociae Toro xak
Bbl M3y4uuTe accemOiiep, Bbl cMoxeTe 0e3 ocoboro Tpyma paszodparbes ¢ 1000
MPOrpaMMOoii, HAIIMCAHHOM HA fA3BbIKE BBHICOKOIO YpoBHM. Tak WM MHA4Ye, MOXHO
OymeT ee CKOMIIMJIMPOBATh, a 3aTeM Au3acceMOIMpPOBaTh U MOCMOTPETh KO,

B 3aBepuieHue xorenoch ObI 0OpaTUTh Balle BHUMaHue, 4YTO B (paiine-
NPUIOKEHUM K HacTodlledl [JaBe BBl HaifmeTe mporpaMMy ¢ MMEHEM
!Coproc!.asm, KoTopass BBIBOOUT Ha BKpaH 4YMCIO B JecATUYHOU (opme ¢ uc-
TMOJIB30BaHUEM WHCTPYKIIUU compolieccopa. B manHoM caiine BnojHe gocTarod-
HO OTMCaHMM, YTOOBI MOHATH paboTy TporpaMMBl. AcceMOMUpyiiTe U 3amyckaiTe
ee ToJ/l OTJATUYNKOM.

25.5. O6onouka

Yro Teneps aenaer Hawa obosnouka? He 3ps Mbl paccmarpuBaniu paboTy compo-
1eccopa U BbIBOJ C €ro MOMOIIBI0 JecITUYHBIX yucen. Haira obosouka Ternepb
MOXET BBIBOAUTDL HE TOJBKO pa3Mep dailioB, HO W UX JJIWHHBIE UMEHA.

25.5.1. NonyyeHne n BbiBOA ANMNHHOIO UMeHu dhaiina

Js MOJy4YeHUs] M BbIBOAA UIMHHOIO UMeHU ¢haiina ciaemyeT BOCIOJIb30BAThCS
y y
(GYHKUMSAMU 714Eh M 714Fh (A HE 4Eh M 4Fh) IOpepbiBaHU 21h (JIMCTUHT 235.5).

Jinctuur 25.5. Nony4yeHne annHHoro nMeHn chaina

mov ax,714Eh ; OYHKLUMS TIOMCKa IIepBOTO Ganina

;di mosmkeH ykaseBaTH Ha Oybep, kKyma OyIOyT BanMCHBATHCS JaHHBE O HaMIeHHOM
danne (runa DTA) .
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xor di,di

;Ha si nokxa He ofpamaeM BHUMAHWUS.

xor si,si

;/meM BCce BO3MOXHEE (Qalybl. 3TO UTO-TO BPOIe aTpubyTor Gaia
mov cx,0FFh

mov dx,offset All files ;Macka moucka (*.*)

int 21h

;Tenepr B es:di maxommrcsa mHOOpMalMsa O HallmeHHOM daie!

mov Handle, ax ;Homep mpoliecca nomcka Qanmiios

Omnuuue PyHKUMM 714Eh elle B TOM, YTO OHA TpedyeT yKazaHUs HOMepa, KOTO-
Pblil MBIl COXpaHsieM IOCJe BbI30Ba 714Eh. Bce ocranbHoe MoapoOHO OMMCAHO B
daitne-npunoxenun (files.asm). Tlpolieaypa BbIBoJa JAECATUYHBIX YHCET HaXo-
autes B daitne display.asm. YBepeHbI, UTo pa3o0paTbcsl ¢ MPOrpaMMoii 0coboro
TpyZa HE COCTABUT.

v SSHELLZ5.COM - Far

i Edit Search Hun Data Options Calls Windows Help
]—————  — =ourcel CE:IF
21

5 Cch21 INT
A34806 HMOU WORD PTR [06481.AX
[ox]

8B1E4806 " MOU BX,WORD PTR [06481 |
B84F71 HOU Ax . 714F

33F6 HOR SI.51

33FF DI.DI

cD21 21

c3 -

1E DS
8B3EDGD4 DI .WORD PTR L[0406 1

b_Ox0OSE?: 0x002C
(0] ()10 BaD 0 [0 0@ 0D 00 [T 0 H .
ISE7:002C 751 £¥] & 4F]j 41 5 SPEDI0O) vy iy@lf COPROCY _ASH.
i Hulu M I U “07 o7 -

DSE7Z:004C 20 0?7 20 07 0?

DSE?Z:005C 20 07 0?

DSEZ:006C 20 0? 0?

DSE7:007C 20 0? 0?

DSE7:008C 20 20 07 20 07 07 0?

<{F8=Trace> <F10=Step> <{F5=Go> {F3=81 Fmt> <{Sh+F3=M1 Fmt>

Puc. 25.2. YteHne onvHHbIX MeH ¢alinos

Kak Bcerna, Bce haitibI-MIPUIOXKEHUST coJepKaT OOJbIIOE KOJUYECTBO KOMMEH-
TapueB. M oObIYHBII COBET: MOJIb3YyHTECH OTIAAYUKOM!



maBa 26

UcTtopusa passutua NK

B Hacrosiieil rinaBe Mbl paccMOTpUM HUCTOpuio pasButus IBM-coBmecTuMbIX

KOMIIBIOTEPOB, 4 TAKXKE MPOIOJ/I2KMM IIUCATb KO Halei 000JI0UKH.

26.1. KpaTtkasa ucropusa passutusa
IBM-coBMeCTUMbIX KOMMNbIOTEPOB

Kaxnplit mporpamMMucT Ha accemoyiepe A0JKEH 3HATh uctopuio passutus K.
B Tabn. 26.1 nepeuucierbl Bce Moaenu IBM-coBMECTUMBIX KOMIIbIOTEPOB B I10-
PAOKE UMX CO3MAHMI U PA3BUTHUSL.

Tabnuya 26.1. Victopua passutua K IBM PC

Mpouec- Yactorta Oreuect-
Tun o3y BuHuyecTep Bupeo BEHHbIW
cop (Mru)
aHanor
EC-1840,
8086/8088 - 256-640  10-20 477-8  Mono, 1841,
GE Méaitt CGA
1851...
. 20—-60 CGA-
80286 - o 4 M6ait M6aiir 6—16 VGA EC-1849
. 40-120 EGA-
80386 SX/DX 4-8 Mb6ait M6aiir 16—40 VGA EC-1863
4-12 80-500 EGA-
80486 SX/DX M6aiir M6aiir 25-120 VGA —
. 16 Mb6alit 300—-1000 VGA-
Pentium-| MMX 1 Gonee MBaiT 60-266 SVGA -
Pentium-l  MMX 32 Mbaitra 4 T6aiira 300-500 SVGA _
n 6onee n 6onee
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Tabnuya 26.1 (okoHyarve)

Mpouec- YacToTta Oreuect-
Tun o3y BuH4ecTep Bupeo BEHHbIN

cop (MFu) aHanor
MMX . .

Pentium-lll 64 M6aitta 10 [6aiir 600— SVGA _
SSE n bonee n 6onee 1000
MMX . .

Pentium-4 128 Mbaiir 40 ['Gaiir Ot 1000 sVGA —
SSE n 6onee n 6onee

( MNpumeuanve )

MpueegeHHyo B Tabnuue mHdOpMaUnIio He criegyeT cunTaTh ODAs3aTenbHON Ans
KOHMrypaumm TOr0 unu MHOro komnbloTepa. Hanmpumep, npu XenaHum MOXHO
YKOMMNEKTOBaTb Takytdo MawwuHy: IBM 486 SX-25, 10 M6ant — BuHuecTep,
32 M6awt — O3Y, MDA — moHuTOp.

YTo KacaeTcsl OTEUECTBEHHBIX BapMAHTOB, TO MOXHO CKa3aTb, YTO JIYYIINM KOH-
CTPYKTOPCKUM pelIeHHeM, He NMPUHUMAsl BO BHUMaHue (GopMy cucTeMHOro 0j0-
Ka U LIyM BeHTWUIATOpa, MoxHO cuutaTh EC-1849 ¢ Ttakoii KoHpurypauuei:
12 MTI'u, 640 K6aiit ocHoBHoit namsaru, 384 K6aiit paciuupennoit XMS-namsartu,
40 Mo6aiit — BuHuectep, EGA — uszHavanbHasi KoHdurypauus 3asoga M3BT.

CaMbIiMU HEYyJaUHbIMHW OKAa3a/J1UCh:

O EC-1840 — He uMesl BO3MOXHOCTHU MOJKIIOYATh BUHYECTEp BooOlle, comep-
xkan ownbku B I13Y, a tak xe, kak u B EC-1841—EC-1843, nBa 310pOBbIX
"qiiuka" (CMCTEMHBI OJI0K), KaXIbld M3 KOTOPbIX HYXHO OBUIO BKIIOYATH
OTIEJIBHO;

O EC-1863 — "myraur" 386SX — 2 M6aiita namaru, EGA-monurtop, 16 MTIw,
BBICOKAS LI€Ha.

26.2. C yero Bce HauYMHanocb

B 1981 roay Ha cBer mosiBisieTcsl TIepBbIN TMepcOHaNbHBIN KoMmnbtotep IBM PC
(IBM Personal Computer — nepcoHalbHbiii Kommblorep ¢upmbl IBM). 3arem,
Kak yxe ormeuanoch, — PCjr (Personal Computer junior), XT (Extended Tech-
nology), AT u T. .

IIpoyeccop 80286 (PC/AT) mano yeM OTIMYAICS OT CBOMX cTapiliux "OparbeB’. OH
HMMEJI HECKOJIBKO HOBbIX KOMAHJ (HaIpuMep, MOXHO ObL1O IIOMELIATh HAIIPSIMYIO B
CTeK HE TOJIbKO 3HAUEHME PErMCTPOB, HO M CAMO YMCJIO: push wumcio), a TAKXKE I10-
3BOJISUL IIEPEBOIUTD KOMIIBIOTED B TaK HA3blBAGMbId 3alllMIlEHHbIA pexxum (protected
mode). CoMHeBaOCh, YTO MHOIME IIPOIrPaMMbl MCIOJIB30BAIA 3TOT PEXMM, T. K. OH
CUJIbHO OTJIMYAJICS OT PeXuMa, KOTOpbId Hauyaau HpuUMeHsITh B mpoueccopax 80386.
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Hewmuoro yBenmumiack cKOpocTb pabOTHI, 1a W 00BEM OIEPATHBHONM TAMSITH CJIeTKa
HapacTtuiu. Bor, cobcTBEeHHO, U Bee.

IIpoueccoper 80386 cylecTBEHHO OTAMYAINCH OT BCEX MPEAIIeCTBYIONINX ITOKOJIe-
HUI KOMITHIOTepOB. B HUX ObLTO MOOABIEHO JOCTATOYHO MHOTO HOBBIX (DYHKITHIA.
Ipexme Bcero — 3TO TONHOIUEHHBIM 3AIMMINEHHBIN PEXWM, MHOTO TOTOHM-
T€JIbHbIX KOMaHI A1 paboThl ¢ HUM, BO3MOXHOCTb ynpasisirth a0 4 I'Gaiir O3Y
u MHoroe apyroe. Ilo cyru mena, coBpeMeHHbli Pentium — 3TO He 4TO MHOe,
Kak oOblyHas1 "TpoiKa", TOJXbKO paboTaiolias B HECKOJbKO pa3 ObicTpee u
HMMEIOLLAs HECKOJBbKO JOMOJHUTENbHBIX oneparopoB (MMX, SSE).

"Yerpepku" (80486) He yuuin ganeko ot 386. EnMHCTBEHHOE, YTO MX OTIMYANO OT
"TpellieKk”, TaK 3TO BO3MOXHOCTb Pa3MelLEeHHUs CONPOLIecCcCOopa HA OSHOM KPUCTAIl-
Jie ¢ OCHOBHBIM I1polieccopoM. CyYIIECTBEHHO YBEIMYMIACh CKOPOCTb paGoOThI, B
HEKOTOPbIX MOAEAX 1uMHa crana 32-paspsaHoii (PCI), uro mo3Bonsiio nepenarb
3a omMH pa3 32-paspsamHoe YUCIo, J0OABUIOCH HECKOJBKO HOBBIX KOMAHI M IIp.
Bce ocranbHoe GbUIO TakK Xe, KaK y 386-X MalIuH.

Pentium (ciogpa orHecem mozpenu Pentium 1, II, III) yxe umen 64-paspsaHyio
wuHy. bonee toro, nogsuauck Mogudukauuu MMX u SSE.

Pacmmpenne MMX wnMeno IOTIOJHUTENBHEBIN HabOp KOMaHI Tipolieccopa I
paboThl ¢ MyJAbTUMEAMA. DTU KOMAaHIbl, B YACTHOCTH, IIO3BOJSUIM IepenaBaTh
JaHHble OYKBaJIbHO IIOTOKAMHU, YTO CYILECTBEHHO YBEIMYMUBAIO MPOIYCKHYIO
CHOCOOHOCTb, HAIpUMEpP, NpU IpociyiuuBaHnud MP3-gaiiioB, 1ubo mpu mpo-
cmotpe DVD-auckoB u T. II.

Paciuupenue SSE — o10 nmomonnurtenbHble Komauabl Pentium III. Hwuuyero
MNPUHIUIMAIBHO HOBOIO OHYM HE BHECJIM, XOTS U YCKOPUIM OOMEH AaHHBIMHU.

OnHako ecny TiporpaMmMa (oTiepalloHHasl cucTemMa) He MojyiepkKuBajia MHCTPYK-
omu MMX wm SSE, to mia #ee Pentium MMX wmm Pentium III crarnosuics
00ObIUHBIM Pentium.

EcrecrBenno, Pentium II n 6onee coBpeMeHHBIE Momen 00sI3aTeIbHO BKITIOYAIOT
B cebsI momnepKKy pacinpennit MMX.

26.3. O6bonouka

( MpumeyaHne )

Mpunaraemblii anropuTm nepexoga no dannam npy HaxkaTyi Ha KnaBuLLKW CO CTpen-
KaMn BHU3 U BBEPX OMEHb CIIOXHbIV U B HACTOSLLEN rMaBe He 3aBepLueH A0 KoHua!
3TO CBA3aHO € TeM, YTO HaMMcaTb MOMHOLEHHYIO MpoLeaypy YNpaBrneHus Knaeua-
MW CO CTpenkaMu He Takasl npocTasl 3agaya, Kak MOXeT rokasaTbCsl Ha NepBbli
B3rnag. [MoaToMy AaHHYO TEMY Mbl OMULLIEM B ABYX OTAENbHbIX rNnaBax.

Kak namenunacey Haia o6ogouka? Tenepb oHa cpasy IIOCIE 3arpy3Ku MEPEXOAUT
B KOpHEBOil KaTajgor TeKyllero AMcKa, 4uTaeT (aiiyibl, BBIBOAUT WX IIMHHbIS
WMEHa Ha 3KpaH, pa3Mepbl, TEKYIIUI KaTaJor BBEPXY 9KpaHa, a TaKxKe...
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A Takxe Telepb Mbl MOXEM CaMOCTOSATEIbHO MEHSTh Karajoru, T. €. "ma3are”
0 JUCKY U IepeuyuThiBaThb COAEPXKUMOE Karajaora MO HaXaTUIO KIaBUILI
<Ctrl>+<F3>! B obwem, noutu kak B Norton Commander! Tonbko cyluect-
BYIOLLMII aJIroOpuTM, KakK yxKe OTMedaloch, He OoBeleH 1o KoHua. Hampumep,
porpaMma IIbITAeTCS MEepPeiTU B KATaaor, KOTOPbIA HA caMOM [eJie SIBISIeTCs
daitnom! Mnu He nenaeT BepTUKANBHYIO TPOKPYTKY Ha sKpaHe. Eciu B Karanore
COIePXKUTCSI MHOTO (HailToB, U OHW He BMEIIAIOTCS HA 9KPaH, TO KYpPcop MPOCTO
HWCYe3aeT W3 TOJST BUACHUSI, KOTAAa MBI TIEPEXOAUM HIDKHIOK TpaHuiy. [Ipoiie
BCETO CAaMHUM ITOCMOTPETh, 4YTO AejaeT 00004Ka, ¥ IpAMo cefiuac (puc. 26.1).

SHELL26.COM - Far

Super Shell, Bepcua 1.0

1]
boot.ini 231
Bootfont.bin 4.438
desktop.ini 274
Documents and Settings m
hiberfil.sys 267.964_416
Inetpub 1]
I10.5¥Y8
MEDOS . EYE
WIDETECT . COM
nt1lde
pagefile.sys
Perl
Program Files
RECYCLER
System Uolume Information
WINNT
Mou nOKYMEHTH

Puc. 26.1. O6wmin Bug 060104km

Hanee paccMOTpUM cCleaylolue arOpUTMbI:
O dreHMe KaTajora B MaMSTh;
O mounck oTMeueHHOTO (haiijla W €ro BEIBOI Ha SKpaH JOLKHBIM 00pa3oM.

PaccMmoTpuM aaroput™ cUMThIBaHUS (DARIOB B aMATh U HepeMelleHNe 110 HUM C
TTOMOIIILIO KJIABUIII CO CTPETKAMM.

26.3.1. YteHue chaiinoB u3 karanora
M pa3mMmellyeHne uX B oTBefEeHHON NaMaTn

Ectb Tpu crocoba pasmelleHus GpaiaoB B OTBEACHHOI MaMITH POrPAMMBI.

1. CaMblif TPUMHATUBHBI W TIpocToi crmocod. [lpemmonoxuM, yro padboTaeM MBI
UCKAIOUUMENbHO ¢ KOPOTKUMI MMeHaMU GaiiyioB, Kak 3TO ObIIO B TIPEIBIAYIINX
Bepcusix DOS, Korga HUKTO WM He JOrafblBajics, YTo UMeHa ¢ailloB B Heaaie-
KoM Oymyuiem Oyayr umeTh AjauHy Oonee 200 cumBonoB. Panbiiie Bce ¢haiiibl
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UMeJIU JUTMHY He OoJjbiie yeM 12 6aiiT: 8§ cuMmBoiioB uMms daitna + "touka" +
3 cumBojia ero paciuvpeHue. B sToM ciyyae HaMm HyxXHO OTBecTd mo 13 Oaiir
maMaTd g Kaxgoro uMeHu daina. Ilouemy 137 IlepBbiii GaiiT Oyger cur-
HAJIM3UPOBATh O cTaTyce (aiia, T. €. JM0O OTMEUEHHbIH, J10O0 TeKyILLMH, Ha KO-
TOPbLA OYIET YKa3blBaTh Kypcop, JIUOO TEKYLUMA + OTMEUEHHBII OLHOBPEMEHHO.
Craryc aitna HeoOXOIMMO TMOMYYaTh MPU TIPOBEAEHUM HEKOTOPBIX OMepalvii ¢
(paitmamu:  KommpoBaHUS, yAAIeHUsS, 3amycka U np. TakuMm obpa3oM, B
64 K6aiiTa oTBeIeHHON MMaMAT MOXHO TToMecTuTh Goee 5000 daitnos!

YeMm xopolll JaHHBINA ¢10C00?

ITo ¢aitnam mpocto "GeraTh" M McKaThb OTMEYEHHbBIN MK Tekymuit. Tlepeme-
1aeM ykasateab Ha 13 v mojydyaeM cMelleHMe chenyloilero daiina. Bal
yaapiauBaere Mbicab? Ecau HeT, To mompoOyiite "mpopaborarh” Hain caiii-
TIPUIIOKEHNE TTOA OTIATYNKOM. Bymer mocTatouyHo CTOXHO, HO TOBOJBHO WH-
TepecHo!

2. Bropoii cmmocob Topasmo ciioxkHee, 3aT0 SKOHOMUT TaMsTh. Maiibl ¢ JTMHHEBI-
MM MMEHaMU MOTYT cofiepXaTh 4yTh Oosee 255 cuMBosioB. Temneph MocuuTaem,
CKOJIbKO aiiioB Mbl cMoxeMm IoMectuth B 64 Kb6aiira: 65536/255 = 256.
B omun maxkcuManbHO OTBOAMMBIA cermeHT (64 KO6aidT) MOXHO MOMECTUTh
Bcero 256 umen daitnoB. Ho Hekortopble karamoru copepxar 400 u Gosee
aiimoB. [ 3TOTO HY;XHO OTBOIAWTDH €Ille OMWH, JBA, TPW CETMEHTA MWW WC-
TIOJTB30BaTh PACIIMPEHHYIO TTAMATH (HO 3TMM OymeM 3aHMMaTthes TO3XKeE), UTO
YCIOXKHSET 3a1a4y.

3. TlockonbKy jnnHa uMeHM ¢daitna He mpeBbiaeT 300 cHMBOOB, TO BMECTO
aIpecoB CIEAYyIOIIero M MPEeAbIAYIIero MMEH MOXHO XPAaHWUTb JJIMHBI DTUX
uMeH ¢aiiyioB. DTO MO3BOIUT OCBOOOAUTH 2 OaiiTa HAa KaXIbld (ailia, a ajis
JOCTyTa K CIeAYIolIeMy WU TIpeablaylieMy MMeHU ¢aiijia mpocTto mprubaB-
JIATH WM OTHUMATh IIUHY + 3 GaifTa.

Ha wam B3rmsam, BTopoit W TpeTuit MeTonbl HeadhbeKTUBHE B clyyae, Korma He-
00XOIMMO cIeiaTh OBICTPHIN CKAYOK uepe3 HeCcKoJbKo daitmoB. Hampumep, mipu
HaXaTUM KIABUII ABWDKEHHS Kypcopa BIpaBo, BiaeBo, a Takke <PageUP>,
<PageDown>. I'opasno sddexTuBHeil OyaeT MCIOIb30BATHCS MaMATh, €CIH OT-
NIEJIBHO OT CIHMCKa ¢haiiJIoB co3maBaTh MACCUB ¢ aapecaMH X MMeH. B camom ke
crnucke GailyioB BMECTO JIBYX aIpecoB COCENHMX UMMeH (ailioB XpaHUTh MHAEKC
TEKYILIero MMeHU pasMepoM B CJ10BO. JlOMOJHUTENBHO K 3TOMY BMECTE ¢ aapeca-
MW UMEH UMeeT CMBIC]I XpaHNUTb U craTyc ¢aiiya ajast 6ojiee OBICTPOTO MOCTYIIA K
HeMy. A TEeKYIIUi WHIEeKC OyIeT XpaHUThCs B TIEPEeMEHHON THITA WORD.

26.3.2. PasmelyeHue caiinos
B NaMATU HaLleil 060/10uKHN

JoIycTuM, B HEKOTOPOM KaTajore CylIeCcTBYIOT cleAytoline ¢aiiibl/KaTaioru:
O Assm.txt;

O Mou J0KYMEHTHI;
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O CynepHoBbiit daitn!.asm.

Tenepb BHUMATENIBHO CICIUTE 33 TeM, KaK pasMellacM KMX B mamstu (Tabm. 26.2
u puc. 26.2). [lnsg 3Toro Hy:KHO OymeT BOOPYKUThCS JIUCTKOM U py4koii. Jomyc-
TUM, Mbl pasmelliaeM ¢aidabl B CEMEHTE 1234h, HAYMHAsA CO CMEILIEHMS 0000h
(oOpatuTe BHUMAaHHUE, YTO B O0OJOUKE 3arpyxaem ¢ailibl B MaMATb IO CMellle-

HUIO 500!).

Tabnuya 26.2. [lpuHumn pasmelleHus ¢aiisioB B NaMATY B Hallieli ob6osioyke

Appec 3HayeHue

1234:0000nh  aitn Assm.ixt

1234:0000h  Cratyc cpaiina(1 6aiir)

1234:0001h  Agpec cnegylowwero chaiina (2 6aiita)

1234:0003h  Agpec npegpigywiero daiina (2 6aiita)

1234:0005h  Wma cpaiina + ASCII 0 (assm.txt (8 + ASCCI 0 = 9 6airr)

1234:000Dh  ®aitn Mou gokymeHTbI

1234:000Dh  Crartyc cpaiina Mon gokymeHTbl (1 6aiiT)

1234:000Eh  Agpec cnegyloLero chaiina (2 6aiita)

1234:0010h  Appec npeablayLiero cpaiina (2 6aiita)

1234:0012h  Wwma cpaiina + ASCII 0 (Mou gokymenTsl (13 + ASCII 0 = 14 6aiir)

1234:001Fh  @aiin CynepHoselii cpaiin!.asm

1234:001Fh  Cratyc dpalina CynepHosblii daiin!.asm (1 6aiit)

1234:0020h  Agpec cnegyloluero chaiina (2 6aiita)

1234:0022h  Agpec npegbiayluero daiina (2 6aiita)

1234:0024h  Wwma cpaiina + ASCII 0 (Mou gokymentsl (13 + ASCII 0 = 14 6aiir)
( Npumeuanne )

BHuMaTenbHO n3yumTe Tabnuuy. MocMoTpuTe, HaCKONbKO MOMs, NpUBEAEHHbIE B
JaHHol Tabnuue, oTnuyaloTcs OT Hallen 06OMOoYKM.
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S1 _0DD0 GS 4715 IP 04G2 Stack +0 4715
(DI 0208) DS 4715 +2 0474
BP FFEC (ES O55B) HS 4715 +4 B2OD
SP FFF4 &% 47i5  F§ 4715 +6 0118

1)
DS :D208
MOU DI, [0495] DS :021Mm
PUSH DI DS:0218
ADD DI . lwm4 DS :022m
32C0 AL.AL DS :0228
DS :023m

AR
B8E1E?304 DS.[04931] DS :0238
SI.002C DS :024m
DS 0248
DS : 0250

5 6 7
21 47 61 6D 65 73 00 0O 00 00 00
02 F4 01 00 41 73 73 6D 0o 00 00
00 30 02 08 02 00 62 6F 6E 67 00
00 00 00 E7 00 00 00 4A 42 6F 6F
66 6F 6E 74 2E 62 67 BE 0o 56 11

PiProcSte plElR

Puc. 26.2. 3arpyxeHHble B NamsATb ¢alinibl N3 TEKyLIEro Kkaranaora

[lepen mepBbiM (aitioM MbL 3aHOCUM B moje "Agpec npeabiayiiero ¢aiaa” yuc-
J0 0000n. Korma momb3oBaTerh HaXXMeT KIIABUIINY CO CTPENKO# BBEpX Ha TIEPBOM
¢aitne, Hama nporpamma, IMPOYNUTAB CMEleHUe Mpeabiayliero daiia, "moitmer",
yTo "BBIlIE" yKe (paiiioB HET, U HE BBITTOJTHUT HUKAKUX JEWCTBUIA.

TMepen mocneanum aitioM Takke 3aHeceM B mojie "Ajpec cieaywoliero daiina”
yucyo 0000h. Korma momp3oBatelb HAKMET KIIABUIINY CO CTPENTKON BHU3, TO Hallla
nporpamma "noitmet”, uto "Hike" yxxe (aiioB HET, U HUYETO He NPOU30MIET.

Ha camoM neme, TIpakTH4YecK! Bce pealn3yeTcs HJOCTATOYHO TIPOCTO, HO TEOpETH-
YecKu OIMCaTh BCE ITO JOCTATOYHO MpobieMaruyHo. I1o3TOMy Mbl HACTOSITEIbHO
peKOMeHlyeM BaM MOCMOTPETb IMPUHLMUII PA0O0Thl 000j04KM B oTiaguuke. Ocoboe
BHMMaHWE ciieAyeT obpamath Ha BEIIENEHHBIN 000JOYKOM 60K TMaMaTH, Kyda
CUMTEHIBAIOTCST WMeHa ¢haliyloB, a Takke Ha TIPWHIIUT Tiepexoda To daiimam mpu
HaKaTUM Ha KHOMKH €O CTpeKaMH. BBI 3aMeTWTe, YTO TOANPOTpPaMMEl Halrei
000JIOUKU BBINOJHSIOT IOBEIUPHYIO paboTy. 3aHeceHHbl o olubKe OJuH OaKT
"ILIHOC-MUHYC" pa3pylUUMT BClo 0asy JaHHbBIX 10 ¢aidiaMm. besycioBHO, MpUHLIMI
OyIeT MOHATEH, KOTIa BEI TIpoBeeTe HECKOMBKO YacoB TIepesl MOHUTOPOM.

3aueM HYXKHO CHIETh mepell MOHHTOPOM H HCCIEI0BATh 3TO?

OtBeTUM BOIIpocoM Ha Bompoc: "Bbl xoTuTe HayuuThes "pa3duparb MO IMOJIOU-
kaM" uyxkue mporpammbi?”’ [loBephTe, MpocTasi nporpamma, HanucaHHas Ha Ilac-
Kaje, Topasio ciloxkHee "TIOHMMaeTcs" oA OTIaTYUKOM, YeM aHaJIoTMYHas Tpo-
rpaMMa Ha acceMmbiepe. HacTymuT MOMeHT, KOTa BBl 3aXOTHUTE pasobparh IyKyI0
nporpaMmy (WK yxe 3axorenu!), ga Bpsd AU OTO MOJYYUTCH, €CIM BBl HE Hay4M-
TeCh BTO Ae]aTh, a TeM Oojee pa3odpaTh MPOCTeMIni (aili-nmpuioxeHue K JaH-
HOI IaBe. DTo OymeT Wi Bac XOpolluel TpeHUpOBKOM. OIBIT MPUXOIUT CO Bpe-
MeHeM, W 3HAHWS YBEeTMUMBAIOTCS TPOITOPIIMOHATLHO YacaM, TTPOBEICHHBIM 3a
OTITAMIUKOM!
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YpoaneHve pe3vgeHTa u3 namaTtn

27.1. O630p nocnegHero pesnaeHTa

27.1.1. NepexBart npepbiBaHua 21h

B 3710l TIaBe MpuBeneH TOCTETHUH TIpUMEpP pe3naeHTHON mporpamMmbl mox DOS,
B KOTOPOHM MBI pacCMOTPUM TIPUHIIMN YIAJEHHUST pe3UICHTA W3 TTaMSITH.

Kazanoch Obl: HeyXeau TaK CJA0XHO YAAJIUTh Pe3UACHTHYIO IIPOrpaMMy M3 Mams-
ti? C ONHONH CTOPOHBI, HUYErO CIOXHOIO B BTOM HET, C IPYroil — CyILECTBYET
HEKOTOPbIE CJOXHOCTHU:

0 Bo-TIepBEIX, He BCETNa €CTh BO3MOXHOCTH VOAIWTHh U3 TAMSTH PE3UACHTHYIO
TIpoTpamMMy;

O BO-BTOpLIX, HEOOXOMMMAa HEKOTOpas MOArOTOBKA M IPOBEPKA ONpeaeaeHHBIX
napaMeTpoB Mepea yaaJeHUeM Pe3uaeHTa;

O wu HaKoOHell, pe3WICHTHAsA YacTh MPOTPaMMBI, KoTopast OyaeT ymaireHa, JOK-
Ha TIepelaBarh IO OINpeAelcHHOMY 3ampocy HYXHYI0 WHdOpMAIIo Mpo-
TpaMMe, KoTopas e¢ YIaIuT.

Bce »TO0 MBI paccMoTpuM B HacTosmel riaaBe. Kak oOBIMHO, OCBOWTH TEMY BaM
MOMOTYT (paiibI-MPUTOKEHMS.

PexoMmeHayem BaM BHHUMATEIbHO O3HAKOMUTLCA C MPUBEISHHON B JAHHON IIaBe
uHdopmMaluei, T. K. OHa MOMOXKET MOJHOCTBIO ITOHITh MEXaHU3M MPEePbIBAHUN U
TTPUHITHTT paboThl Pe3NACHTHEBIX MMpoTrpaMM. MBI y:ke HeMaio TOBOPWIN U O TIpe-
PBIBAHUAX, ¥ O PE3WIEHTHEBIX TporpaMMax, HO, TeM He MeHee, pacCMOTpPUM He-
KOTOpbI€ BEllld ITOBTOPHO, C APYroro pakypca.

Hrak, npeactaBuM, 4YTO HUKAaKagd PE3UASHTHAsS IIPpOrpaMma He IepexBaThiBaeT
mpepbiBanre 21h. To ecThb ero ampec (BEKTOp) YKa3bIBAaeT HETOCPEACTBEHHO Ha
sapo DOS, kak 310 mokaszaHo B Tabju. 27.1.
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Tabnuya 27.1. BekTop 21h ykassiBaeT Ha Agpo DOS

Kypa otnpaBnset nocne

Appec Yr1o nepexBartbiBaeT 06pa6oTKM

1234:0000h Anpo DOS Hukygpa (so3Bpar us npepbisaHus)

Kaxk Bam yxe mzBecrHo, MS-DOS nmeer cBon 00pabOTUNKI HEKOTOPKIX IIPEPHI-
BaHWi (Hampumep, 20h, 21h u mp.). Mcnonb3oBaTh mnipepbiBaHusi DOS 06e3 3a-
rpy3ku camoit OC HeBo3MoxxHO. [Ipu MOMBITKE 3TO cleaTh, KOMITbIOTEP MTPOCTO
3aBucHeT. Hampumep, B mporpaMme 3arpy3o4yHoro cekropa Aucka (koTopad 3a-
rpyxaercsa meppas, T. . m0 3arpy3ku DOS) Henb3s Monb30BaTbes (GYHKIHUSIMU
DOS, 1. k. oHu ewe HegocTynHbl. Ho mporpamMme HMYEro He MeIAeT MCIONb30-
Batb mpepbiBaHug BIOS, T. K. oHM Haxogsitcs B obaactu I13Y M MOIyT BbI3bI-
BaTbes U3 1060t OC u B M0boe BpeMs.

Teneps BHUMATEIbHO MOCMOTpUTE HA Tada. 27.1. JlomycTum, 4To mpoleaypa 00-
pabotku 21h-ro mpepeiBanusgs MS-DOS 3zarpysuinace Bmecte ¢ OC mo aapecy
1234:0000n. Hukakast uHass mporpamma JaHHOe TIpepbiBaHUE ellle He TMepexBa-
Tuaa. TakuM o0pa3oM, BBITIOJHSISI KOMaHIy int 21h, TIpoleccop Tepenact
yIpaBleHue HanpsIMyl Tpoleaype oOpadboTKu 21h-To TipepbiBaHusi MS-DOS,
T. €. Ha aipec 1234:0000h. JlaHHas mpolieaypa, oTpaboTaB U, HapuMep, BbIBEs
Ha 3KpaH CTPOKY, TepeaacT yMpaBleHue Haileil mporpamme. OTo mpocTeiiinas
cxeMa.

Ternepb JgoMycTHM, 4YTO TMOJb30BaTe/lb 3arpykaeT HEKWH pPe3uIeHT ¢ UMeHeM
progA.com, KOTOPBIM TepexBaThbiBaeT MpepbiBaHUE 21h. B pesynbrare Mbl MONy-
YUM UMEHHO TO, YTO M300paxkeHo B Taoi. 27.2.

Tabnuya 27.2. Haiua nporpamma rnepexsatusia rnpepbiBaHue 21h

Appec Y71o nepexBatbiBaeT Kypa oTnpaBnsieT nocne obpaboTkn
1234:0000h Aapo DOS Hukyaa (sosepart 1z npepbiBaHus)
2345:0000h progA.com 1234:0000h (agpo DOS)

W3 tabn. 27.2 BUAHO, YTO IporpamMma progA.com nepexBaTu/ia IpepbiBaHue 21h.
[IpepbiBaHue Kak Obl CTAN0 (PUILTPOM HA MYTU K OPUTMHAIBHOMY OOPadOTUYUKY
(obpadotuuky MS-DOS (1234:0000n)).

[locne BbI3oBa MpephIBaHMS int 21h MEPBbIM IOJYYMT yIpaBieHHe 0OpaboT4YMK
npepbiBaHus 21h nporpammbl progA.com. Ilpoueaypa o0paboTku npepbiBaHus 21h
IporpamMmbl progA.com (B HalleMm CIy4yae OHA HAXOAMTCS IO ampecy 2345:0000h),
MOJNyYUB YIIpaBieHUe, cAenaeT Bce HeoOXoauMoe, a 3aTeM IepenacT yIpaBieHUe
aapy DOS nHa agpec 1234:0000h. Aapo DOS BbIIOJHUT OnpeneaeHHbIE ISHCTBUS,
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a 3aTeM BBIMAET W3 TpephIBaHMsS KOMAaHIOW iret, TIepedaB YIpaBJIeHNE ITPOTpaM-
Me, KOTOpasl BbI3bIBAJIA MIPephIBAHKME 21h.

OTMEeTUM BaXXHbI MOMeHT. omycTuM, Mojib3oBaTe/ib 3arpykaeT oObIYHYIO Hepe-
3UICHTHYIO TIpOTpaMMy, KoTopasi paboTaeT ¢ MpepblBaHNeM 21h. BBI30B TaHHOTO
MpepbIBaHUSI 3TOU TporpaMMbl (int 21h) HaXOAMTCS MO ajapecy 3456:0100h.
Takum obpazoM, TIpU BHITIOJHEHUM KOMAHJbI int 21h B CTE€K OyAeT 3aHeceH aj-
pec 3456:0102h, T. €. ampec CIeAyIolleil KOMAHAbI, a IPOLECCop MOAYYUT ampec
[pepbIBaHUsl 21h U3 TabAMLIbl BEKTOPOB MPEPbIBAHMIA U IEPEAACT YIPABIEHUE 110
9TOMY aapecy, T. €. Ha 2345:0000h, ImporpamMMme progA.com. B cBoio ouepenb,
progA.com orpadoTaer (MOXeT, HAIpUMeEpP, U3MEHUTh 3HAYEHUS KAKUX-T1M0O pe-
FUCTPOB, KAaK HAlll pe3WIeHT) U mepejact yaopasieHue sapy DOS.

Bot TonBKO Bompoc: a Kyna MMEHHO IepenaTh ylpaBleHue, Ha Kakoil agpec? [ns
9TOIl LeNM HAIM PEe3UASHTHI CIIepBa MOIYYaloT TEKYILMI ampec o0paboTyuKa To-
o WIM MHOIO NpephiBaHUS, a 3aTeM, Korma oOpabdoTyuK oTpaboTaji, mepeaaior
yIpaplieHue Ha COXpaHeHHBbIA aapec, T. €. AaJblie 10 LIeMOYKe.

IIporpamma progA.com mOCTYIUT TOYHO Tak xke. Ilepen ycraHoBKo# oOpaboTuyn-
Ka Ha CBOIO IpOLeAypy OHA IIOJY4YaeT aipec IMpexHero (OpUruHaIbHOrO) obpa-
Odotunka (B 1aHHOM ciyyae — sapa DOS, T. K. HUKakue pe3uaeHTHBIE TIporpaM-
MBI HE 3arpyXeHbI), BbI3BAaB (DYHKIIUIO 35h MpepbIBaHUS 21h, JUOO MPOYUTAB
azpec HaIpsIMyl0 U3 TabaWIIbl BEKTOPOB MPEPbIBAHUIA.

ProgA.com orpaboraeT u nepemacT ympapieHUe IO IPeIBAPUTEIbHO COXpaHEH-
HOMY aZpecy Ha TIPeIbIIyIIyIo TIpollenypy 00paboTKM MpephIBAaHUS 21h.

Yaopasnenue nonydut siapo DOS. BbelmoaHuT cBou aeiicTBus U BepHetcsi. Cropa-
LIMBAeTCs: Kyna BepHeTcsd U Kak? EcTecTBEHHO, ¢ MOMOILbI0O KOMAHIbl iret, KO-
TOpasi BBITACKMBAET M3 CTeKa MPeIBAPUTEIbHO 3aHECEHHbII B Hero ampec. Ka-
Koit? Anpec progA.com WIM ajapec TporpaMMbl, KoTopas ObUia 3amylieHa
MoJib30BaTe/IeM U MHUIIMUPOBAJa BbI3OB int 21h?

Bce 3aBucut or Toro, KakuM o0OpazoM mporpaMmma progA.com, BBIIIOJIHUB HE00-
XOJMMBIE KOMaHJbl B 0OpaboTunke 21h, mepefana ympasieHue syipy DOS. Kax
yXKe He pa3 oTMevyaJoch B MIPEIbIIYIIUX TJaBax, CylIecTBYeT ABa criocoba nepena-
YW YTIPABAEHUS MTpexkHeMy (OpUTHMHAJIBHOMY) 00pabOTUNKY:

O Jmp dword ptr cs:[Int 21h vect]
O pushf
call dword ptr cs:[int 21h vect]

B nmepBoM ciyyae komaHga iret sapa DOS nepemact ympapieHUe HENOCPEICT-
BEHHO TIporpaMMe MoJIb30BaTeNsl, KOTOpasl BhI3bIBAJIa MpepbIBaHUE 21h KOMaHIOM
int 21h. OTO U TIOHATHO: UHCTPYKIIUS jmp B CTEK HUYero He kianet. IMonxydaer-
csl, 4TO TepeJl BBIMTOJIHEHUEM KOMaHJbl jmp B CTEKe HAXOAUTCSl ajpec BO3Bpara
Ha TporpaMmMy Tojb3oBarensi (eciid, KOHEYHO, progA.com He Hapyuiaer paboty
creka). KomaHga iret obpabotuuka 21h siapa DOS BbITalIMUT U3 cTeKa aapec
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BO3Bpara Ha TIporpaMMy TIOJTh30BaTesIsI, KoTopass OymeT paboTarb Janmblie, dake
He "nomo3peBass” 0 TOM, 4YTO Hekas progA.com "cuauT" B NaMSITHU U KOHTPOIUPY-
€T BbI30B IpepbiBaHUs 21h!

Bo BTOpOM ciyyae Tiocie BBITIOJTHEHMS iret YIIpaBIeHWE TIOJYIUT ProgA.com.
3nech Takke BCe IOHATHO: KOMAaHAa call 3aHOCUMT B CTE€K aapec BO3Bpara.
Komanaa iret W BHITALIMT ero M3 creka! 3aueM Mbl Mepel call HMCIOJb3YEM
pushf — BaM Y€ M3BECTHO

Hrak, nocie 3aBeplleHust paboThl OPUIMHAIBLHOIO 00paboTunka 21h (saapa DOS)
IporpamMma progA.com CHoOBa MoJy4yusa ymnpasieHue. Uro Temepb OymeT menarb
progA.com? OHa MOXET TMOCMOTPETh, YTO BEpHYJa MOANporpaMMa oOpaboTKu
21h W BBITIOJIHUTH OTpeJesieHHbIe AeWcTBUsI, ecian HeobOxoaumo. Ilocie 3TOrO
KOMaHJION iret TMPOAOTXKUThL PpabOTy MOJb30BATENbCKOM MporpamMmbl. MHBIMU
CIOBaMM, iret BBITAILMUT M3 CTeKA ampec BO3BpaTa Ha Mporpammy, KoTopas u
BbI3bIBAIA M3HAYAIBHO MPEPhIBAHME KOMAHAOK int 21h.

st yero Hy>XHO TIporpaMMe progA.com TepexBaThiBaTh int 21h? Jla Mo pasHbIM
npuydHaM. Hampumep, 4ToOBl KOHTPOJIMPOBATH OTKPBITME/3aKpbiTUE (aiina,
YTeHUe/3aluch, 4 U BCE, YTO BBIIOAHSIET IpepbiBaHue 21h! HekoTopble BapuaH-
Thl MbI C BAMU PaCcCMaTpUBAIN B MPEAbLAYILMX [aBaX.

Hrak, progA.com "nopucia” Ha IpepblBAHUU 21h, NPEIBAPUTEILHO COXPAHUB B
CBOEM TeJIe aApec OpUIMHAIbHOro o0padoTyuka, T. €. obpaboruyuka sapa DOS,
KOTOPBIN B HallleM TIpUMepe PacTojioXeH To afpecy 1234:0000h. Temepsb Tipu
BBEITIOTHEHNH KOMaHABI int 21h YIIpaBJIeHWe TIONy4yaeT crepBa progA.com, a 3a-
TeM yxe sapo DOS.

Tenepb MBI 3arpyxkaem ellle OOHY MporpaMMmy progB.com, KoTopas TakxKe Tepe-
XBaTUT IIpepbiBaHMe 21h. B Taba. 27.3 nmokaszaHo, 4TO y HAC MOJYy4YMUTCH.

Tabnuya 27.3. 3arpyxeHa BTopas pesufeHTHas nporpaMma

1234:0000h Anpo DOS Hukyga (sosBpar us npepbisaHus)
2345:0000h progA.com 1234:0000h (agpo DOS)
3456:0000h progB.com 2345:0000h (progA.com)

Tenepb Hekasl 3arpyxeHHas moJib3oBaTeneMm mporpamma (Hanpumep, NC.EXE)
BbI3bIBAET IIPepbIBAHKE KOMAHAOM int 21h. Yro mpoucxoaut?

HMHcTpykuug int 21h KJIameT B CTeK aapec BO3Bpara, JOCTAET M3 TaOaMIIbI
BEKTOPOB IPEPbIBAHUII aapec MpepbiBaHUS 21h (3456:0000h) U IepenaeT emy
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yrnpasienne. [lporpamma progB.com BHTOTHSET TO, YTO TMPOTPAMMUCT eif
"mpukaszan" u Iepemgaer ympaBlleHUe Ha aApec IpexHero (OpUIMHANbHOIO)
00paboTurKa mpephiBaHUSA 21h, KOTOPBIA €10 ObL1 MpeaBapUTEIbHO COXpaHeH
(Ha 2345:0000h, T. €. progA.com). ProgA.com, B cBOW o4Yepejb, BHITTOJHSET
HeoOXoMMMEbIe AeHCTBUS M TaK gajee, IO IeMoYKe, IMoKa yIpaBieHNe B UTOTe
He noayyutT saapo DOS. TakuMm oO6pa3zoM Ha OJHO MpepbiBaHUWE MOXHO "Haca-
KMBaTh" HEOrPAHUYEHHOE YMCIO PEe3UAECHTOB.

27.1.2. Kak yganaTtb 3arpy>xeHHblil pe3ngeHT
13 namatun?

3arpy3um B nmamsTh Resid27.com — HamucaHHYI0 HaMU TIporpamMMmy JUISl TTPaKTH-
ku. CocTosiHUE TTaMsITU oToOpakeHo B Tabn. 27.4.

Tabnuya 27.4. CocTosiHne NaMATI OC/1e 3arPy3Ky HalLero peaugeHTa

Appec Yrto nepexeatbiBaeTr  Kypa otnpaBnseT nocne o6paboTku
1234:0000h Aapo DOS Hukyga (Bo3Bpar us npepbisaHus)
2345:0000h Resid27.com 1234:0000h (agpo DOS)

Cpa3y BO3HUKAET HECKOJIBKO BOIIPOCOB.

O Kak y3Hath, IO KakoMy aipecy B TIAMSITH 3arpy3wiaach IIporpaMmma
Resid27.com?

O Kaxk y3Hath agpec obpaboTunka npepbiBanud sapa DOS?
O Kax yragutb mporpaMmmy U3 mamsiTu?
Bce oTBeThl 10CTATOYHO MPOCTHI.

[MomMHuTe, KaKk Mbl NepedaBain "Mo3bIBHONM" Hallemy pesuaeHTy? Eciau pesumeHT
OTKJTMKAJICS, 5TO O3HAYAJIO, UYTO OH yKe 3arpy:KeH.

TakuMm xe cnocoOOM MOXHO IOJYYMTh CEIMEHT U CMellleHUe MpouLenypsl obpa-
6oTKN TIpepblBaHWsT 21h. CriepBa TIpOBEpUM Ha TIOBTOPHYIO 3arpy3Ky (mov
ax,9988h / int 21h), a 3aTeM OTIPaBUM B OTBET Kakoe-HWOyAb yucyio (B Ha-
meM mpuMepe — 9999h).

Ham pesuaeHT, TOJYy4UB 999%h B ax, MOMEHTAJIbHO BBIXOAUT U3 TPOLENYPHI,
nepeaaBasi B OTpeAesIeHHBIX pPerucTpax HeoOXoMUMYyK WHdOopMallnio, a UMEHHO:
CEerMEHT M CMEILIEHME PE3UIEHTHON YaCTHU, CETMEHT U CMEeILEHUE OPUIMHAIbHOIO
00paboTurka IpepbiBaHUS 21h (B AaHHOM ciydyae — siapa DOS). Broro Oyaer
BIIOJTHE JOCTATOYHO AJIs1 YAAJIeHUs pe3uaeHTa.
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3arteM, yOemMWBINNCH, YTO PE3UACHT 3arpy:KeH, W TOIYINB HeoOXoanMMylo WHDOpP-
MalLMIO 4151 YIaleHUsl, MOXHO MPUCTYNAaTh K OCBOOOXKIACHUIO IAMSTHU.

Henaem OyKBaJIbHO CJAEAYIOILIEE:

O 3zampelnaeM Bce pepbIBaHUSI KOMaHIOW c11;

0 BoccTaHaBIMBaeM ajipec OpUTHHATbLHOTO obpaboTuuka (T. e. siapa DOS);
O ocBoboXxaaeM NaMAITh (PYHKIIUEN 4 9h;

O paspelnaeM OpepblBaHUI KOMAHION sti.

Bce! PeauaeHt ynaneH u3 mamsiru!

27.1.3. Cnyuau, Korga pe3ungeHr
yAanuTb HEBO3MOXXHO

[pencraBum Takyio curyanuio. Benen 3a Resid27.com 3arpyxkaercs eie omHa pe-
3UIECHTHAS TIPOTpaMMa, KoTopas Takke TiepeXBaThbIBaeT IpepbhlBaHNe 21h (B HaIleM
puMepe 3To OyaeT progA.com). Torna mojaydyaeM To, 4TO MokaszaHo B Tabia. 27.5.

Tabnnya 27.5. 3arpyxeHa CTOPOHHASA MporpammMa rocjie Hallero pesupeHTa

Appec Hro Kypa otnpaBnaet nocne o6pabotku
nepexsartbiBaeT

1234:0000h  Hapo DOS Hukyga (BosBpar us npepbisaHus)

2345:0000h  Resid27.com 1234:0000h (agpo DOS)

3456:0000h  progA.com 2345:0000h (Resid27.com)

BosHukaer Bompoc: 4To MPOU3OHIET, ecii Mbl yaaauM Resid27.com u3 nmamsitun?

[Ipoueccop, BBIIOAHMB KOMAHAY int 21h JI00OH IpOrpaMMbl, MepeaacT yIopas-
JIeHUe Ha ajpec 3456:0000h, T. e. mporpamme progA.com. ITocnenHsisi, oTpado-
TaB, TepeaacT yhpaBlIeHHMe Ha aapec 2345:0000h. M yTo Xe OymeT HaxOAUThCS
1o 3TOMY azapecy, eciu Mbl yanaauian Resid27.com? O6buHBIM "Mycop”. Kommbio-
Tep, CKOpee BCEro, MPOCTO 3aBUCHET.

Bosnukaer emie oguH BOIIpoC: a MOXHO U yoanuTh Resid27.com, ecim mocie
Hero 3arpy3uics elle OIUMH pEe3UIEHT, KOTOPblii Takxke I[epexBaTbiBAET
npepsiBanue 21h? K coxaneHuio, B TAKOM cJIydae Hall Pe3UIEHT YK€ YIAIUTb He
moxyduTest. YToOBl 5TO caeiaTh, HaM HYXKHO BHauaje yIaIUTh progA.com, a 3a-
TeM yxe ynansaTth Resid27.com. To ecTb yaansiTh pe3uIeHTHl clieyeT B COOTBETCT-
BUW C WX 3arpy3Koif, B Topsimke paboThl cTeKa. MBI abCONMOTHO HUKAK HE CMO-
KeM "Bblpe3arh”’ Pe3UIEHTHYIO MIPOrpaMMy U3 cepeluHbI.
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B 3akmioueHme ocraercs I[OG&BI/ITB, 4YTO YAAIUTH qy}Koﬁ PE3NAEHT BO3MOXHO
TOJIbKO B TOM CJiy4dd€, €C/JMd Mbl 3HACM, II0 KAKOMY aApe€Cy B LICIIOUKE IIPEpbIBa-
HUS 21h OH JajJblie IIepeaacT ylpaBJaeHUE.

Hanpumep, Volcov Commander ynaasgeT pe3uaeHTbl, HAUMHASA ¢ 3arpy>KeHHBIX
B IlociienHIo ouepeib. [IpruyeM MoOryT ObITh yAajJ€Hbl TOJILKO T€ PE3UIEHT-
HblE MPOTPAMMBI, KOTOPbIE OBIIM 3arpyXeHbl Tociie 3arpy3ku camoro Volcov
Commander. Kak yxe ynmoMuHagoCh, 3TO TPOUCXOJUT COTJIACHO TPUHIMUIY
paborbl creka. PesujeHTHbIE porpaMMbl 3arpyXKaloTcd B [aMSITh B CAEAYIOLIEM
[OPSLIKE:

push ax (nepBEIM 3aTPyXeHHEBII Pe3MISHT)

push bx (BTOpOM pesunmeHT)

push cx (TpeTuil pPe3UIOESHT)

Beirpyska pe3uieHTHBIX TTporpaMM U3 TTaMsITH TTPOUCXOAUT B TAKOM TIOpSIIKE:

POp CX (TpeTud pPes3uUIeHT)

pop bx (BTOPOM pPe3UIeHT)

POp ax (IepBBl pPe3MISHT)

VnaneHue pesuneHTHbIX mporpamMMm B Volcov Commander BO3MOXHO B cllyyae,
KOTZla OH COXpaHseT B CBOUX BHYTPEHHUX TMEPEeMEHHBIX aapeca TMOCIeayoIInX
00paboOTUMKOB TOTO WJIM UHOTO TIpEephIBaHUs B lienouke. MHBIMU clioBaMHu, mepes
3arpyskoii 1060l nporpammel Volcov Commander coxpaHsieT B CIELMAIbHO OT-
BEJEHHOI obsiacTu MaMsiTU TEKYlLylo Tadiully BEKTOPOB HpepbiBaHuii. Eciu no-
cJie BBITIOJIHEHUSI 3aMylIeHHOW TporpaMMbl TaOlulla BEKTOPOB U3MEHUIAch, TO
5TO 3HAYUT, YTO 3arpykeHHasi mporpamMMma Obula PEe3WJSHTHOW W TepexBaTuia
OOHO MJIM HECKOJbKO mIpepbiBaHuil. Volcov Commander Takxke 3amOMUHAET U3-
MEHEHHYIO Talyully BEKTOPOB WU B CJlydyae HEOOXOAMMOCTHU YAAJIEHUs PEe3UeHTa
BOCCTAHABJIUBAET IPEAbLAYLIYI0O COXPAHEHHYIO TalJully, OCBOOOX/IAET OTBEIEH-
HYIO 3arpyXXeHHOMY Pe3UJIEHTY MaMsTh, UYTO MPUBOJIUT K KOPPEKTHOMY YIATIEHUIO
PE3UNEHTHOI TTPOTPaMMBI.

27.2. MNpakTtuka

Kaxk skcmepuMeHTHpOBaTh ¢ MpujIaracMbIMU K TaHHOM TiIaBe daiimamMm?

3arpyxaem test27.com, KOTOpbIi BbIBeJeT Ha 3kpaH 50 cuMBojioB A. Yoenurech,
YTO 3TO TakK.

1. 3anyctute Resid27.com 6e3 mapamMeTpoB B KOMaHJHOW cTpoke (puc. 27.1).
2. 3anmyctuTe cHoBa test27.com.

3. 3anycrure Resid27.com ¢ mapameTpoM /u (T. €. resid27.com /u).

4,

3amyctute cHoBa test27.com.
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cmd - Far - resid27.com

C:NC316™1MBookSNENCLOS™1N-5DC6™1N\027>test27 .con
AAARAAAAAAARAAARARARAAAAARAAARAARRAAAAAAARAAAAAAAARAAARAAARAAARARARARAAARAAAARAAA

C:%C316"1%Book~\ENCLOS"15~5DC6™1\027>resid27.com
PesupneHT K KHHre "Accewmsaep? I1o npocto?! Yyumca nporpammupoeaTte”,. Taasa B 27.

AsTop: Hasawnukos Oaer Aaexkcadnpaposuy (Assembler@Halashnikoff .rud,
http:/ vuwuw.Kalashnikoff .ru. Poccua. Mockea. 2001 ropn.

t?? [lan NpOBEPKM pAaEOTH NporpaMrs udTadwTe [aasy 27 1Y
1A NpPoONOAMEHUA HAMMHTE ANGYW KAABHUY. ..

G C316 ™1 BOOKSENCLOS ~1~—5DC6™ 1027 >test27 . com
e L L L L L L L AL LA L L L L L L LL

G ~C316™1~BOOK~ENCLOS ~1~~5DC6™1~027>re=id27 com u

MporpamMMa yYycnewHo ypaseHa W3 namaTu??? UYpatt?

1A NpPoOROAMEHHA HAXMHTE ANEYW KAABHWY. ..

G ~C316™1~BOOK~ENCLOS ~1~~-5DC6" 1027 >test2Y.c
HHHHHHﬂﬂﬂﬂﬂﬂﬂHﬂﬂﬂﬂﬂﬂﬂHHHHHHHHHHHHHHHﬂﬂﬂﬂﬂﬂﬂﬂHﬂﬂﬂﬂﬂﬂﬂHﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

C: G316 1MBOOKSNENCLOS ™1 5\-5DC6™~1\027 >

Puc. 27.1. PeaynbtaT paboTthl pe3nageHTa

3anycrure Resid27.com.

3anycrute Resid27 .com.

3anycrure Resid27.com ¢ napamerpoM /u  (T. €. resid27.com /u)
(puc. 27.2).

md - Far - resid27

C G316~ 1~BOOKSNENCLOS ™1 %-5DC6™ 15027 >resid27.com ~u

He rMory ynaaute pesHOeHT W3 namaTH???

MeAo B TOM,. UTO KAKaA—TO NPOrpamMMa nepexsatHaa 21h—oe npepwBaHME NoOcAe ToOro.
Kak sarpywxeH &wa RESIDZ2?_COM. Mpexpe HeosxopMMD YoaAMTbL E€ M3 NaMATH,

a notom yke ynaaate RESID27.COM*

1A NPOROAKEHHA HAKHMHTE AWEYN KAABHWY. ..

Puc. 27.2. HeBO3MOXHOCTb yaaneHus pe3vgeHTta ns namMartu

IMoapoOHBIE omMcaHsl, KAK OOBIYHO, HAXOASTCS B (haiiylax-TIPUIOKEeHUIX. YBITe-
KaTeJILHOTO BaM McCaeqoBaHus!




MhaBa 28

Anroputm cuntbiBaHUA
nMeH chainnos B NaMATb

28.1. O6onouka

Hrak, tenepb obojouka pabortaeT 6e3 cOoeB, T. €. MBI MOXEM UYWUTaThb KOPHEBOM
KaTajior, 3aXOAUTh B TOJKATAJIOTU W BO3BpalllaThcsl oOpaTHO B KOpHeBoil. Pabo-
taroT Takke Kimaumm <PageUp>, <PageDown>, <Home>, <End>, <Insert>
(otMetka caitnos), <Ctrl>+<F3>.

28.1.1. HoBbili anroputm cunTbiBaHUA pailnoB B NaMATb

AJTOPUTM CUMTBHIBAHUS (ailioB ¥ BHIBOA MX HA KPaH MOJHOCTHIO M3MEHMIIC.
B nanHoM pazgene Mbl paccMOTpUM ero moapo6Ho. CuUMThIBAHME Karajaora
MNPOUCXOAUT cllenylolnuM odpazom (1ucTUHT 28.1).

NnctuHr 28.1. NMogrotoBKa cerMeHTHbIX perncTpos

(01) mov fs,Seg offset ;fs — cermenT cMemeHmit GaluIoB
(02) xor di,di

(03) mov Current offset,di

;TlonmyuaeMm cMemneHmne Qariia B OaHKe IIaHHBIX CMeNeHU’N

(04) mov fs:[di],di

(05) mov bp, 2 ;Crnenyoumit Gaisn OymeT MNOMemaTbCa 10 amapecy 2

OOparuTe BHUMaHWE HA HOBBIM cerMeHTHBIU peructp fs (01), KoTopwlil Hauan
HCITONB30BaThesl B mpoleccope 286. Huuero ocobGenHoro B HeMm HeT. [Tostomy
CUNTANTE €T0 JOTIOJIHUTEIbHBIM CETMEHTHBIM PETUCTPOM THUTIA es.

Yrobwl pazmMecTuThb (aiiyibl B MaMITH, OTBEAEM IaMsITh ITOA CMeIleHus s aii-
JoB (nucTuHr 28.2 u puc. 28.1).
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Nuctnnr 28.2. OTBOAVM NaMATL Nop cMeLLeHNs AnA caiinos

;B8mece OynyT cMmemenus miis Gaiios. OrBomyM 4000 GamT 1Ojisi CCHUIOK.

(01) mov ah,48h

(02) mov bx,250 ;250 * 16 = 4000 Gamr = 2000 ccrutok Ha Galuisr
(03) int 21h
(04) mov Seg offset,ax ; CoxXpaHuM CeIMeHT

;OTBOmAM [IAMSTH IJIS XpaHeHms QaliosB:
;3nmecy OymyT caMm Qaniel. s MMeH QanjiioB oTBommM 64 KGant
(05) mov ah, 48h

(06) mov bx,4096 ;4096 * 16 = 65536 GanT
(07) int 21h
(08) mov Seg files,ax ;CoxXpaHmM CeIMeHT

fd SSHELLZ8.COM - Far

AR 4815 SI DODD GC§ 4715 IP D1C1 Stack +0 01B3
BX 0OODBS DI DODD D§ 4715 +2 0109
C® OEOF BP DOm0 E§ 4715 HS 4715 +4 08D9
DX 1200 SP FFF8§ 88 4715 FS 4715 +6 000D

]

DS : DDOn

DS : D008

DS 001

DS 0018
[01D41.A% DS 0020
AH . 48

- DS 0028
BH . 1000 DS :00D3m
21 DS 0038
[01D61.AX ) DS : DD4m

i} DS : D048

o i 2 4 5 6 7 8 9 A B C D E
CD 20 FF 9F 0@ 9A FO FE iD Fo 1B Bo 33 4B
i5 04 56 01 15 04 7D Z2E mi 02 FF FF
FF FF FF FF FF FF FF FF FF D6 46 DA
15 47 14 00 18 00 15 47 FF oo 00 00
05 00 00 00 0D 0D OO OO olo} oo 0D o0

PIProcStepiElRetricvelEHelp ON

Puc. 28.1. Buigensem namatb Ana ykasarenen n Ha3eaHui darinos

IMpeanonoxum, B Katajore, ¢daiisl KOTOpOTo Halla o0oJloyKa CUUTHIBAeT B Ta-
MSTh, €CTh ABa (aiiaa: main.asm u other.asm. Takum oOpa3om, ¢aiiabl B namMsaTu
Oy/yT pa3MellieHbl TaK, KaK 1oka3aHo B Tab. 28.1.

B Tabn. 28.1 Bbl BUAUTE ABAa CEIMEHTA, KOTOPbIE Mbl OTBENU: Seg offset (04) u
Seg files (08). B mepBom cermeHTe OymyT COXpaHATbCS CMellEHUs HA aiiibl,
KOTOpbI€ HAXOMATCA BO BTOPOM cerMeHTe. CUrHAIOM OKOHYAHUS (aHIOB CIYXKMUT
YUCIO OFFFFh BMECTO OYEpPEeTHOTO CMEIIEeHNST B TIePBOM CeTMEHTE.
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Tabnuya 28.1. PaameleHne ¢haiinioB B naMAaTy 060/104KU

CermeHt ®daiin

main.asm other.asm KoHel, cpaiinos
Seg offset 0000h 000%h OFFFFh
Seg files main.asm+ASCIZ other.asm+ASCIZ

28.1.2. NMNpouenypa BbiBoAga uMeH cpainoB Ha IKpaH

TTomyyaem uncio (2 Gaiita), pacroIOXEHHOE B CETMEHTE Seg offset MO CMEIIEHUIO
0000nh. B mepBoM citydae 3710 OymeT 0000h. 3aTeM YMTaeM U BbIBOAUM haiii, KoTo-
pBIl  pacmoloXeH TI0 TOMYYeHHOMY CMEIIEHWI0 W3 CEerMEeHTa Seg offset
(puc. 28.2).

EXE SSHELLZ28.COM - Far

le Edit Search Run Data Optionz Calls Windows Help
1 sourcel CS:IP
8B3E66ODS HoU DI .WORD PTR [DO5661
LBEE:051C B41B HoU AH. 1B
LBEE:O51E BAD20D3 —_Hou DX . 0302 N
LBEE:0521 8E26D501 r HoU F&.[01D51 ]
LBEE: 0525 8E1ED7O1 HOU DE.[01D71]
LBEE:0529 648B35 !
LBEE:052C 83FEFF CHFP 81.FF
LBEE:052F JZ D562
LBEE:0531 PUSH 81

5 BEE : 0532 PUSH DI
BEE:0533 2E803E680500  CHP BYTE PIR CS:[05681.00

ZD:0030

7D:003D

7D :-0D04A .15, .desktop.
7D:0057 ini

7D:0064 Documents and
7D:-0@71 Settings....
7D :007E ... U%%hiberfi
7D:008B

FS: DI

3
§
Y
Y
\
Y
\
Y
P
g

Puc. 28.2. NMoarortoeka K BbiBOAY $annoB Ha akpaH

YBeauMuMBaeM yKazarelb CMelleHHs1 B IEPBOM cerMeHTe Ha 2 (T. €. mepeiigeM Ha
caenytomuii daiin). [loxyyaeM yucno 0009h. Ilo aToMy CMelIeHMIO HAXOAUTCS B
nmamsiT caenywonui gain (other.asm). Ero n BeiBoanM.

VeennuuBaem ykaszatenb Ha 2. [logyuaeM ouepenHoe cMellleHue. DTo OFFFFh?
3HauuT, npeaplaymuit daiin 6611 mocaenHuM. Bee! BeiBon 3akoHueH (puc. 28.3).

Bce npocto! bonee Toro, oOparure BHUMaHUe, YTO U TiepeMelaThbesl Mo KaTajiory
B MaMITU JOCTaTOYHO YA0OHO. XOTUM TOJYYUTH UMSI TIATOTO (haiiyia B 1erouke?
[MpousBoaumM HexuTpble BhluMcIeHuUs: 5 X 2 = 10. YMHoxaeM Ha 2 MOTOMY, YTO
cMmelleHue 3aHumaer 2 Oaiita. Takum oOpazoM mony4aeM CMeELIEHHUE IISITOro
(aiima B ceTMEHTE Seg files. OcTaeTcs TONBKO BBIBECTH €r0 HA 3KPaH.
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EXE SSHELL28.COM - Far

Edit Search Run Data Options Calls Windows Help
sourcel CE:IP
LBEE: 0525 SE1ED7O1 __Mou DS.[01D7] i
HBEE: 0529 648B35 ( HOU SI1.WORD PIR FS:[DI]]

EBEE:052C 83FEFF CHP 81,FF

SBEE:052F 7431 \_JZ 0562

EBEE:0531 56

SBEE:0532 57 PUSH DI

SBEE:0533 2E803EG80500  CMP BYTE PIR CS:[05681.00

SBEE: 0539 740D JZ D548

SBEE:053B BO20 Mo AL.20

EEEE 0540 EQFPRD CALL G342
§§§§§§§§§§§§§§§§§§ﬁ§§§§§§§§§§§§§§§ﬁ§§§ﬁﬁﬁﬁﬁ%&ﬁ&ﬁ@ﬁ&ﬁﬁﬁﬁ&ﬁ&ﬁgg

2E7D:0030 00 00 G0 00 00 56 11 OO0 OO 42 6F 6F 74 .....

e

Le

8
Gcs
I

.30. _desktop.

Documents and

Settings....

.. U%hiberfi

2E?D:ODBE 6C 2E 73 72 73 00 00 00 OO 0D 00 OO0 00 1.SYS..cccca--

{F8=Trace> <Fil0=8tep> <{F5=Go> <{F3=51 Fmt}> <Sh+F3=M1 Fmt>

Puc. 28.3. BbiBog daiinoB 3aKOH4YEH

PeanbHo Hama o0oiouyka 3aHOCUT He ToibkKo uMs ¢aitna + ASCII 0, HO u ero
craryc (TeKylluii, oTMeueHHbI) 1 pa3mep. Cioma e MOXHO M00aBUTh ellle aT-
pUOYTHI U ATy CO3AaHUS/U3MeHeHusl ¢aiina.

Bot, cobcTBeHHO, 1 Bech aTOPHUTM. TeopeTHIecKH Bce MPOCTO, HO Ha TIPaKTHUKeE
MOTYT BO3HUKHYTH HEKOTOPEIC TPYTHOCTH. Be3yclIoBHO, MBI TIOHUMAaeM, UTO YeM
GoJbllle TIpoTpamMMa, TeM CIIoXHee B Helt paszobparbest. [ToMHMTe: 3a TeplieHUE,
YIIOPCTBO U 3KeJlaHue U3YYMThb acceMOiep BaM BO3AACTCS MOJIHOCTBIO.

28.1.3. HoBble nepemMeHHble B 060510uKe

PaccmoTrpuM elme HECKOJBKO HOBBIX TIEPEMEHHBIX, KOTOPBIE 3aJeiiCTBOBAHBI B
obojtouKe:

Current file
Start file
Out fstat

[lepBasg mepemeHHas Current file XpaHUT B cebe cMelleHUE TeKyluero cdaina,
T. €. ¢haiiyia, Ha KOTOPOM YcTaHOBJIeH Kypcop. Tak ymobHel u ObicTpee OyneT uc-
KaTb TEKYIIUN haii.

Bropas mepeMeHHast start file COAEPXKHUT cMelleHUe daiina, ¢ KOTOpPOro cie-
JIyeT BBIBOAWTH (haiiyibl Ha 9KpaH. Hamra 06010uka MOXKET 0TOOpaKaTh HA SKpaHe
21 ¢aitn. Ecim ke B Katayjore Oojnbliie (aitaoB, TO, JOHAS MO HIKHETO WIN
BepxHero <paitia Ha 5KpaHe, HeoOXOoAUMO "HOPOKPYTUTh' CIUCOK (haiiIoB.
Bepxuuii/HuxHUl (aiia Ha sKpaHe yOupaeTcs, a HA ero MecTe IOSIBISIeTCS clie-
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nytounii/npenpinyinuii. [lepeMeHHast Start file Kak pa3 W OymeT XpaHUTh
cMelleHue aiia, ¢ KOTOPOro HyXHO BbIBOAUTb Ha DKpaH Bce MOCIEOYIOIINe
aiinbl.

OO0parute BHUMAHUE, YTO IIOJ CIOBOM "HPOKPYTKA" MOHMMAETCS HE TaK Ha3bl-
BaeéMbIil CKPOJUIMHI, a 3amuch QailnoB nmopepx cebs. Heno B ToOM, YTO CKPOUIMHI
OCYIIECTBIISIETCST ¢ TTOMOIIBIO TIPEPBIBAHKUSA 10h, UYTO CYIIECTBEHHO TOPMO3WUT pa-
60Ty. MBI OyaeM TOTB30BaThCS HAIIMM CIIOCOOOM, KOTOPHIN He TpeOyeT BBI30Ba
npepbiBaHusi. HazoBeM 3TOT crmoco0 "MceBAOCKPONIUHT.

TpeTbsl TIepeMeHHas Out fstat XPAHWUT COCTOSIHWE BBIBOJA ONHOTO aiina, a
WMEHHO JaHHBIE O TOM, YNCTUTh JIM CTPOKY TIepel BBIBOJIOM WJINM HET. 3avyeMm
YUCTUTb CTPOKY Ilepea BbiBogoM ¢aina? Ilpeamoaoxum, 4To CIHUCOK ¢haiiioB
MpoKpyuuBaeTcsi Ha skpaHe. Haspanusi aitno OymyT pasMellaThCsd Ha 3KpaHe
TaK, KaK IoKa3aHo B Ta0J. 28.2.

Tabnuya 28.2. PasmellieHne palisioB Ha aKpaHe

M A I N . A S M

0 T H E R . A S M

Takum oOpaszoMm, Iocie MNPOKPYTKM ciucka ¢aiioB BHU3, HaszpaHue ailia
main.asm "JsKeT" moBepX HasBaHusl other.asm, a Ha BKpaHe Mbl YBUAUM OYK-
BaJIbHO CJIe/ylollee:

main.asmm

Ot HasBaHUg ¢aiijla, KOTOpoe paclojarajoch Ha 3TOM MeCTe A0 MPOKPYTKH, OC-
TaHeTcsl cuMBoa "m". UToObl M30exaTh 3TOrO, MbI Ieped BbIBOAOM OYEPEIHOIrO
¢daiina yuctuM (3abuBaeM IpobdeslaMu) CTPOKY Ha DKpaHe.

IlepemenHas cut fstat COOOLIAET IPOLENYPE O TOM, CIEAYET JM YUCTUTh CTPO-
Ky Hepen TeM, Kak BbIBeCTU ouepenHoi daiin uin Het. IloyeMy B ogHuUX ciyvasix
MBI OyZIleM YHCTUTH CTPOKY Ha DKpaHe, a B APYTUX — HeT?

Eciin yucTUTb CTPOKY Kax/iblil pas, To cospacres addekt Mepuanus (ailioB Ha
5KpaHe, YTO He OYeHb YIOOHO IJIST TPOCMOTpa, OCOOEHHO HAa MEIJICHHBIX KOM-
meroTepax. MHBIMU cltoBaMU, Bech 5KpaH OymeT 3abWBaThbes TpobelaMh, a 3aTeM
Bce Tekylluue (ailibl OyayT BbIBOAUTHCS 3aHOBO. Be3ycioBHO, 3TO HMPOUCXOLUT
MPAaKTUYECKM MIHOBEHHO, OJHAKO B HEKOTOPhIX Clyyasx "MepuaHue" sKpaHa
MOXET OBbITh 3AMETHO.

Hanpumep, nonbp3oparesnb HaxXHUMaeT KiaBuily <lInsert> Ha Ha3BaHMU BEPXHEIO
¢aitaa, yTo MPUBOAUT K OTMETKe (haitja, T. €. Ha dKpaHe Ha3BaHUe OyJeT Bbiae-
JIGHO CBeTJIO-XeNThIM 11BeTOM (puc. 28.4).
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= SSHELL28.COM - Far

Super Shell, Bepcua 1.0

tGames 0]

boot.ini 231
Bootfont.hin 4._438
CLRFILE.CU4 2m3
desktop.ini 274
Documents and Settings [0}
hiberfil.sys 267 .964.416
Inetpuhb 0]
I10.5Y8

MSDOS _SYE

NTDETECT . COM

ntlde

pagefile.sys

Perl

Program Files

RECYCLER

System Uolume Information

WIHNNT

Mou pOKYMEHTH

Puc. 28.4. Buigenenue danna

Henaercd 210 cnemyioniM o0pasoM. Y Hac CyLIeCTBYeT IpoLieaypa BbiBoma (aiinoB
(out files, files.asm), xoTopast BbIBOOAUT CIUCOK (DailyioB, HAYMHAS C MO3ULUU
Start_file W JI0 KoHIA (760 Bcero 21 ¢aiin). Kak yxe otMeuanocs, B Oydep 3a-
HOCMUTCS HE TOJbKO MM$ HalAeHHOro aiiia, HO U ero craryc, a Bce (paiibl M3Ha-
YaJTbHO MMEIOT HYJIEBOH CTaTyC, T. €. He SIBISIOTCI HM OTMEYEHHBIMH, HM TEKYILHM-
M. [locite MepeynThIBaHWST KaTtajora MBI aBTOMATUYECKM IeflaeM TIePBEI haiin
tekymm (craryc 1). Texywuii patin — TOT, Ha HA3BAHUM KOTOPOTO CTOUT KypCop.

Honyctum, nonb3oBareib Haxan kiapuuy <lInsert>. Craryc Tekyulero daiina
MeHsieTcs Ha 2, aitn ctaHoBUTcS oTMedeHHbIM. [lepBblit GailT B Oydepe mist
¢aiina (ero craryc) ormevaercs: kak 2. CienylwolieMmy ¢aiily npucBauBaeM CTaTyc
1 (Tekymnii) ¥ BBI3BIBAEM TPONENYpPY Out files. IIpomenmypa out files MpoBe-
pser craryc mepBoro ¢aiina. Ecau 210 1 — TO (hailn BhIBOAUTCS ¢ OOBIYHBIMU
atpubytamu (Kak OyATO HA HEro yKasbIBAaeT Kypcop), €ciu 2 — KaK OTMEUYeHHbII
(CBETI0-XKEAThIM 1LIBETOM), €CIM CTaTyC MHOM, TO (baill BBIBOAUTCS M KAK OTMeE-
YEHHbIH, U KaK TeKyluuid. M Tak ¢ KaxabiM (aiiioM.

TakuMm 00pazoM, IPUCBOMB HYXXHbII CTaTyC TOMY WJIM MHOMY (aid1y, Mbl BbI3bI-
BaeM IMpoLEeAypY Out files, KOTopas OOHOBUT (haiisibl HA DKpaHE.

Ecnu He Obuto "mpokpyTku" aiiioB, TO MbI BbI3bIBAEM Out files, MPU ITOM
3aHOCUM B MEPEMEHHYI0 Out fstat uuciao 0, ykasbias npoueaype Out files Ha
TO, YTO YWCTUTH CTPOKHW HE HAMO, T. K. BCe CHUMBOJBI OYIYT JIOXWUTHCA TIOBEPX
VKe CYIIECTBYIONINX, TOIHKO B HEKOTOPBIX CIyYasx ¢ pa3HBIMHA aTpuOyTaMH: OT-
MEUYCHHBIN, OOBIYHBINA U T. 1.

Ecnu xe mpousouuia mpokpytka ¢ailyioB, TO BbI3bIBAEM IMPOLEAYPY Out files,
[IPY 3TOM 3aHOCUM B Out fstat UMCIO 1, yKas3blBas MPOLEAYpPE UUCTUTb CTPOKY
nepen BbIBOAOM Kaxknoro daiina.



310 Yacrs Ill. @arinoasa obosoyka, BUpyc, pe3naeHT

28.1.4. O6paboTtka knasuw <PageUp>
n <PageDown>
ITpu HaxaTMu Ha OAHY U3 3TUX KJIABUII TIporpaMMa MMUTHPYeT Haxarhe Ha

KJIaBUILLY CO CTPEJKON BBEpX WJIM CTPEIKON BHU3 CTOJbKO Pa3, CKONbKO (ailnoB
OTOOpaXXeHO Ha DKpaHe.

28.1.5. O6paboTtka knasuw <Home>
n <End>
IIpoueﬂyprUpipressed M Down pressed GﬂLKaTMe Ha KjIaBUIIMU CO CTPECJIKaAMU

BBEpPX M BHM3) YCTAHABAMBAIOT (jar mepeHoca, €Ciau AOCTUTHYT KOHel WM Ha-
yajgo crnucka daiinon. Pabora xe camux mpouenyp noxkasaHa B JucTuHre 28.3.

Jinctunr 28.3. Mpoueaypbl 06paboTkn knaBuw <Home> n <End>

; === KnaBuma Home ASCII 49h ===
(01) K Home proc

;BerBOomTe OyzeM OO Tex [HOop, Noka mpouenypa Up pressed HE BEpHET
YCTaHOBJIeHHEN Guar nepenoca (Carry Flag)

(02) Next khome:

(03) call Up pressed
(04) Jjnc Next khome
(05) ret

(06) K Home endp

; === KnarBuma Fnd ASCII 49h ===
(07) K end proc

(08) Next kend:

(09) call Down pressed
(10) jnc Next kend
(11) ret

(12) K End endp

Takum o0pasom, Haxatue Ha kinaBuy <Home> unu <End> He yTO MHOe, Kak
MMUTALM HAXKATHS KIABUIL CO CTPEJKAMHU BBEpX WM BHU3 OO TeX IOp, IMOKa
MpoleAypbl HEe JOCTUTHYT Hayaja WK KoHIa criucka daitnoB. Tlpu poctukeHuu
MepBoro Win TmocheaHero aiiia ycraHaBauBaeTcsl uar rnepeHoca, KOTOPBIi
CUTHAIM3UPYET O TOM, YTO Oonbiie ¢GaiiioB HeT. UMEHHO MOSTOMY Mbl M BbI3bI-
BaeM IIpollellypy HaxaTus Ha KJIaBUIIY BBepX WJIM BHM3 JO TeX IOp, IloKa He Oy-
JeT ycTaHoBjeH ¢iar mepeHoca.



MmaBa 29

3arpy3kKa un 3anyck nporpamm

Hacrosiuas rmaBa moJHOCTbIO MOCBAILEHA (YHKIMM 4Bh IpepblBAaHUI 21h. DTa
(YHKIMS BBIUTONHAET 3arpy3Ky M 3amyck IporpamMm. 3alyCTUTh IPOrpaMmy Ha
acceMOyiepe — 3amavya He Takas TIpocTas, KaK MOXKET ITOKa3aThCs € TIEPBOTO
B3DJISA, W HEpPEAKO IO JAHHOW TeMe BO3HWKAeT MOCTATOYHO MHOTO BOITPOCOB.
IMoaTtoMy paccMOTpUM 3aITyCK IporpamMM MoApoOHO.

OO0parure BHMMAHUE, YTO B IPWIOXKEHMU HAXOOATCS Tpu HeOoabliux daiiia:
4bh-1.asm, 4bh-2.asm u test.asm. Ho He cmemure ux cpasy acceMOnupoBaTh U
3anyckars! 2KenaTegapHO MPOYUTaTh HACTOSIIYIO [JaBy 10 KOHLA.

29.1. lNoaroToBKa K 3anycKy nporpamMmbi
N ee 3arpy3ka

Hpenme Y€M 3allyCTUTb IIpOIrpamMmy, HEO00XOIMMO TLIATEJbHO IOArOTOBUTHCA, a
MMEHHO:

BbLACIUTh NaMSITh IJI51 3arpyKaeMOi IMpPOrpaMMbl;
"yxkatp" crek, ecnu 310 COM-paiin;
COXPaHNTH HEOOXOAMMBIEC PETUCTPHI;

nonrorosuth EPB;

a
a
a
a
O noArOTOBUTH CTPOKY C MMeHeM ¢haidia, KOTOPbI OyaeM 3arpyxKaTh;
O 1oarOoTOBUTh KOMAaHIHYIO CTPOKY;

O coXpaHWUTb CEIMEHTHbIE PETUCTPhI, €CIU HEOOXOAUMO;

0 COXpaHWTh CTEKOBBbIE PETHCTPHI ss M sp B TIEPEMEHHBIX;

O s3amycTUTh MpOrpaMMy, BEI3BAB IpephIBAaHNE 21h.

C

MOMEHTAa BBI30BA TIPEPBIBAHWSI 21h Hamma TiporpaMMa (pOAWTEIbcKas) Haxo-
JIUTCS B TTAMSTH 0 TeX TOp, TOKa 3amylleHHas (TopoXIeHHas) MporpaMma He
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oTpaboraer. Kak ToiabKo TrociemHssl 3aBepiliniia paboTy, yIpapicHHe TolydaeT
Haia (poauTenbckas) mporpaMma. Janbiie HEoOXOMUMO CAeNaTh CAeayIolee:

0 BOCCTAHOBUTh CTEKOBbIC PETUCTPLL ss U sp,

0 BOCCTAaHOBUTH COXpPAaHEHHBIE B CTEKE PETUCTPBI (CCFMCHTHI)IG n TIp., €CJIN HX

COXPaHSIUIN);

O mnpowusBecTH ApyrHue HeOoOXOMUMBIE AECCTBUS.

Bort, cobcTBEHHO, U Bee.

29.1.2. LWar 1. Boigengaem namatb

ANA 3arpyXxaemoii nporpaMmmbl

Tenepp paccMOTpUM, KAaK ITO BCE MPOUCXOAUT Ha IpakTuke. B aucrunre 29.1 u

Ha puc. 29.1 nokasaH Halll IepBbIA LIar.

JinctnHr 29.1. YpesaeM oCHOBHYIO NaMATh

mov
shr
inc
mov

int

bx,offset Finish
bx,4

bx

ah, 4Ah

21h

4BH-1.COM - Far
AX D000

SI 00OO CS 46F0 IP 0100
DI 0000 DS 46F0

BFP 0000 ES 46F0 HS 46F0
SP FFFE 88 46F0 FS 46F0

BX .04
BX
AH.4A
\ 21 )
Mot P BAFF—
MOU BX . 0157
MOU [O15B]1.CS

3 4 5 6 7

FF FF FF FF FF FF FF FF
69 2E 14 00 18 00 FO 46
05 00 00 00 OO0 OO0 00 OO

21

rocSteplkElR

8 2 A B
CD 20 FF 9F 00 7R FO FE 1D
15 @4 56 01 15 04 57 2E o1

FO 1B

+I 000D
+2 20CD
+4 9FFF
+6 FADD

1]

DS = 0mo0
DS :0nong
DS 0010
DS 0018
DS 0020
DE:0m28
DE:OE30
DE:0m38
DS 0040
DS 0048

Puc. 29.1. Ypezaem namstb
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HOMHI/ITC, YTO TPAAMIIMOHHO METKA Finish Yy HAC SIBISICTCS MOCJIEAHEN B KOJE.

3auyeM Heo6xoaNMoO ype3aTh NaMATb Nepep 3arpy3Koii?

Kak MBI yxke oTMeuaau B IPENBIAYIINX IJIaBax, TMOCJIE 3arpy3Ku IPOTpaMMBl BCS
MaMsITh OTBOIMTCSI TOJBKO 3Toi mMporpamme. CaeqoBaTeabHO, €CIM MbI MTOMBITA-
eMcs 3arpy3uTh IPYTIYI0 IpOorpaMMy, TO TOJIYIMM OIIMOKY M3-3a HEIOCTAaTKa CBO-
OOIHOI TTaMSITH.

B mepBoii cTpoke 3arpyxaeM B PETHCTP bx ampec (CMelleHue) MocjiaenHero oaira
HalIel TIporpaMMal.

3auemM Bo BTOpOIi CTpOKe Mbl cfiBUraeM Ha 4 6uta BnpaBo aTo cMmeLleHune?

Heno B ToM, uTo PyHKLHUS 4Ah (U3MEHEHME pa3Mepa OTBENEHHOM MaMsITH) Tpe-
Oyer ykaszaHusl B Perucrpe bx 0j0Ka namsatud pasmepom 16 Gaiir. 3arpy3us B bx
eIMHHUIY, Mbl oTBegeM He 1 Gaiit, a cpasdy 16, T. e. ogud naparpad. 3arpyxas B
bx aupec TMocjeaHero OaiTa Haiel MporpaMMBbl, Mbl MOJyYyaeM He KOJMYeCTBO
naparpadoB, a KojaudecTBo 0Oaiit. Takum oOpasoM, He pasmeauB bx Ha 16, MBI
oTBeieM mamMsaTu B 16 pas Gosblie. JeauM ke Mbl TaK: MPOCTO CABHHEM YUCIIO B
bx Ha 4 GUTa BIIPABO, YTO SKBUBAJICHTHO ACJICHUIO bx Ha 16.

A pns yero yBennuueaem bx Ha eguHuuy (3)?
Jlyuire orBeseM Ha 16 GaiiT Gojiblie, YeM HA OJMH MEHbIIIE.

Tenepp y Hac bx COAEPXUT KoauyecTBo mnaparpadoB (OJ0KOB mHaMSITU IO
16 6aiiT), KoTOpbie 3aHsUIa HAllla IPOrpaMMa B IIaMSITH.

29.1.3. WWar 2. NepeHocum ctek B obnactb PSP

B nuctunre 29.2 u Ha puc. 29.2 nokazaHo BBITIOJHEHUE BTOPOTO 11iara.

JNncTtunr 29.2. MepeHocum cTek B o6nactb PSP (0FFh)

(L) mov sp,0FFh

Bcnomuure, yto npu 3arpydke COM-mporpaMmbl B IaMsIiTh CMELIEHME CTeKa
HaXoAWUTCSl B caMOM HU3Y CErMeHTa, B KOTOPbIN 3arpy3miach mporpamma, T. €.
0FFFEh. Ho MBI Belb yXKUMaeM MamsITh 10 MeTKU Finish! [Tomyyaertcs, uto mpo-
rpamma OyJeT 3arpyxaTbcsl B MepBbIii OalT mocie 3Toil MeTku. B Takom ciyuae
MbI 3aTUpPaeM CTeK.

YT1oObl 3TOTO HE Mpou3olilIo, epeHeceM crek B obmactb PSP. O6macts PSP He
KCIIOJNB3YETCS B HAalIeM [puMepe, a 3TO JuiiHue 256 0aiiT, Kyaa MOXHO Iepe-
MECTUTh yKa3aTelb CTeKa.
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51 nowa GS 46F0 IP U1iWE Stack
DI Dono DS 46F0 +
ES 46F0 HE 46F0D AF PF CF|
58 46F0 F§ 46F0 o o

SP.O0OFF )
B U157
[015B1.CS

DS

ES
8C16E301 [D1E31.88
8926E501 [D1E51.5P

Puc. 29.2. NepeHocum ctek B 06nactb PSP

29.1.4. WWar 3. NoarotoBka EPB

EPB — EXEC Parameter Block — 010k mnapaMeTpoB (yHKLMU 3arpy3ku aiiia.

HNudopmanmst, KoTopasl JODKHA CONEPKAThCS B 3TOM OJIOKe, TIpeACTaBiiecHa B
Taom. 29.1.

Ta6nuya 29.1. Ctpyktypa EPB

Cmewienne [nuHa (6aiit) 3HaveHue

00h 2 CermeHT okpyxeHusa DOS pns nopoxgaemoro npouecca
02h 4 CwMeLleHMe 1 cermMeHT agpeca KOMaHOHOM CTPOKM

06h 4 Mepeelii anpec 6noka FCB

0Ah 4 Brtopoli agpec 6noka FCB

OEh 2 OnuHa EPB

IMonrotoBka EPB mpoBoauTcd Tak, Kak mokaszaHo B JHUCTUHTe 29.3.

Jlncturr 29.3. NlotoBum EPB

(1) mov bx,offset EPB

(2) mov C F,cs

B accembnepHom kone EPB Mbl 0003HauuM ciaenyomuM oopazomM (IUCTUHT 29.4).
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Jinctnur 29.4. Ctpyktypa EPB B accem6nepe

; === Exec Parameter Block (EPB) misa byHkumm 4Bh ===
EPB:
Env dw O ;CerMeHT cpenpl (OKpyxeHMa DOS) g 3arpyXaeMoy NPOTPaMME!

C O dw offset Comm line ;CMmemeHME KOMAHIHOM CTPOKM +..

CFdwO j..t CeIMeHT KOMaHIHOM CTPOKM
dd 0O ;FCB 1
dd 0 ;ECB 2

Len dw S$S-EPB ; DomHa EPB

RIS

Edit Search Bun Data Options Calls Windows Help
]————————— sourcel CE:IP
BCFFOO MOU SP, DOFF
BB5701 Moy mR it
8COE5BO1 | MOU WORD PTR [O15B1.GCS |
a0 PHeHA

1E PUSH DS
06 PUSH ES
8C16E301 MOU WORD PTR [B1E31.88
8226E501 MOU WORD PTR [O1ES1.5P
B44B MOU
BA4801 MOU

327C:0125 BODO

[71reyg
Ax = 32

————————— — memoryl
F2YC:14E &F oD 00 o
327C¢015B ?C 32)00 Bocoooooa R.F
[327C- 0168 UA UA 91
3272C:=0175 E2 20 34 T 4B(1>_com:
[327C:=0182 8F EO0 AE MNporpamma epia
[327C-018F A0 20 E3 A YCNEewHo 3ar
[327C:012C EDO E3 A6 PYHEHA W _BHIND
327C:01A% AB AD AS AHeHat[s] i

JOOSE;0
i YRR
F=Trace> <Fi=8Step> <Fo=Go> <FI=81 Fmt> <Sh+F3-Mi Fmt>

— —|

K

Puc. 29.3. lotoeum EPB

CpaBHUTE KO B OTJIaauuKe U3 puc. 29.3 ¢ TeM, KOTOphlil npuBeaeH B Taba. 29.1.

ELLe HeCKOMNbKO CJIOB O CerMeHTe oKpyxeHua DOS

Mpl yxe 3HaeM, uTto Takoe okpyxeHue DOS. PaccmarpuBaniu noapoOHO JAHHYIO
TeMy B TIpelbIAYIIUX 1aBax. Ho moBTopuM eilie pas, T. K. B JaHHBIH MOMEHT 3TO
OYeHb BaXXHO.

Okpyxenue DOS xpaHuT B cebe HacTpoWKu (TeKyllue TMapameTpbl), KOTOpbIe
repenarTcs, B yacTHocTH, Ipu 3arpy3ke OC B daiine autoexec.bat. Hampumep:
TEMP=C: \WINDOWS \TEMP

PROMPT=S5pSg

COMSPEC=C: \WINDOWS\COMMAND . COM

PATH=D: \PERL\BIN; C: \WINDOWS

windir=C: \WINDOWS
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BLASTER=A220 I5 D1 H5 P330 T6 E620

TTocMoTpeTh TeKylline mapaMmeTpbl MOXXHO, BLITIOJTHUB BHYTPEHHIOK KOMaHIy SET
B mpurnamenuu DOS.

Hrak, ecnu B mose "CerMeHT okpyxXeHust DOS" Haxoautcs 0, To mopoxaeHHOMR
NporpaMme OyAyT TepefaHbl Te TapaMeTpbl, KOTOpble MOojy4yuja Halla Mmporpam-
Ma, T. €. 3HAYeHM MMepeaaloTcs M0 yMOIYaAHMIO.

Ecnu xe mist nmopoxmaeMoro mpoiecca (st 3arpyKaeMoil MporpamMMbl) Mbl XOTUM
fepenaTb CBOM COOCTBEHHBIE MApaMeTpbl, TO HAM HYXXKHO BbIACIUTH OJOK HAMSTU B
OTIEJIBbHOM CErMEHTe, BHECTM Tylda HeoOxomumbie 3HauyeHus M B EPB mo cmene-
HUto ( 3aHeCTU CerMeHT OTBelleHHOTro OjoKa (Kak 3To jAejaTh — paccMOTPUM HU-
xe). Ho, Kak mipaBuiio, B 3TO Tojie MPaKTUYECKU BCE TTPOTpaMMBl 3aHOCSIT HYJIb.

Onsa yero HYXXHO co3pgaBaTb cBoe okpyxeHune DOS?

B pasubix nengx. Hampumep, HekoTopasd aHTUBHMpYCHAas Iporpamma, 3amyckKas
YyXyl0 [porpaMMy, MOXeT He Iepedarb TeKyllee OKpPY:KEHHUE, ITOCKOIBKY
HEKOTOpPbIe BUPYCHI pa3MHOXKAKOTCS IO MYTH (PATH), KOTOPBIH OHU caMu HaXoJsT
B naMmsATh (BCTIOMHWUM U3 TIPOILIBIX TJaB, YTO HAWTH cerMeHT okpyxeHuss DOS
MOXHO TIO CMEIIEHUID 2Ch CerMeHTa, B KOTOPBIN 3arpy3ujiach Mmporpamma; cMme-
LIEHUEe Bceraa OyaeT paBHO HYJIO).

B apyrom ciyyae mporpaMma MOXeT JOTIONHUTH okpyxeHune DOS cBonmu mapa-
MeTpaMu (Hampumep, 100aBUTh MYTh K CBOMM OBEpJiesIM B IEPEMEHHYIO PATH).

Bpone Bce moHsiTHO. OnHAKO MOMHUTE, YTO €CJIM Bbl PEUIWIN CO3AaTh CBOE OK-
pyXKeHue, TO Hy>KHO MPpUIASPKUMBATLCS OINpeneaeHHbIX mpaBui. Kak uMeHHO ycT-
poeHo okpyxeHue DOS — cum. ¢ eaage 23. Tam Bce noapoOHeHLINM obpazoM
onucaHo. Ilo rakoMy o0pasily BaM HeoOXoAUMO OyJeT co3laBaTb CBOE OKpYXe-
HHE JUIS TTOpoXAaeMoTo TMpoliecca.

O6parute Takke BHMMaHHME, YTO HaM HEOOXOAWMO 3aHOCUTH TOJbKO | OaitT
(cMmemeHue), a He 2 (cermeHT + cMmenleHue). Kak yxxe oTMedajgoch BBINIE, cMe-
menune okpyxkeHusi DOS Bcerna Oynet paBHO HYIIO.

CerMeHT U cMeLleHne KoMaHAHO CTPOKU

3aeck Bce IIPOCTO. CO3£La€M HEKMd MacCUB M 3aHOCHM B 3TO II0JIE BHAYAIE CME-
HIEeHNE, a 3aTeéM CEIMCHT 3TOro0 MacCHUBd.

Hanpumep, Tak (KoMaHIHAsl CTPOKA):

Comm line db 5,' abc',0Dh

A Ternepb oOpaTUTe BHMMaHUe, yTo o yMonuaHuto B EPB 3aHocuTtcs cmelieHue
KOMAaHAHOM CTpOKM (B MpoLecce acceMOJMPOBAHMS IPOrpaMMBbI), A CErMEHT
MPUAETCS 3aHOCUTh CaMUM (cM. paszo. 29.1.4):

;3aHOCKM CEeTrMEeHT KOMaHIHOM CTPOKM B M3HAYUAJBHO HEONpeNeJIeHHY
nepemeHuyio C F

mov C F,cs
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;OBJ1aCcTh IIepPEMEHHEIX
;CeIMeHT MaccuBa KOMaHIHOM CTPOKM (MO yMOJUaHMIO PaBeH HYJIo)
CFdwO

;CMemeHre MacCHBa KOMAHIHOM CTPOKM (3aHOCUTCS aBTOMATHMYECKM B IIpOolecce
acceMOIMPOBaHUS TTPOTPAMME)

C O dw offset Comm line

Teneps ellle pa3 OCTAHOBUMCS HA CTPYKTYpe KOMAaHIHON CTPOKH, aApec KOTOpOi
y Hac Oy/leT 3arpyXeH B MEPEMEHHYI0 Comm line:

0 nepBblil GANT COAEPXKUT MIUHY CTPOKU (BKJIHOYASI CUMBOJ ODh);
O ocTajbHBIE OAUTH — caMy CTPOKY;
O mnociaenHU# G6alT — o00s13aTeIbHO COMEPKUT ODh.

MepBbiii n BTOpOIii agpec 6nokos FCB

broku FCB, kak npaBuiio, yXe AaBHO HE MCIOJb3YIOTCS, O3TOMY He OyaeM X
BOOOIIE Kacarbcs B JaHHON KHUIe. OTMETHM TOJbKO, YTO ITO YCTAPEBLUUH CIO-
co0 3arpy3ku IporpaMm, KOTOpPbIil ucnojib3oBaics B MS-DOS go Bepcuu 3.0.
OnHaKo 1o TPagWINA W UTSI COBMECTHMOCTH CO CTapbIMU TIPOTpaMMaMH’, OTTHCa-
HHUE 3TUX TIOJIEN 0 CUX TIOp COXPAaHMJIOCh. B 3TH TlepeMeHHbIe TTPOCTO 3aHeceM
Hyau, TeM cambiM coobuB OC, yto FCB 3aaeiictBoBaHo He Oyner.

29.1.5. LWar 4. CoxpaHeHne perucTpos

CoxpaHeHMe PerucTpoB MpoLeccopa MoKa3aHo B JUCTUHIE 29.5 u Ha puc. 29.4.

Jinctmr 29.5. CoxpaHaem permctpbl

(1) pusha

(2) push ds

(3) push es

(4) mov ss Seg, ss
(5) mov sp_Seg, sp

3aHOCHTh B CTEK WJIM COXPAaHATh WHBIM 00Opa3oM TaKWe PEeTUCTPHI, KaK ax, bx,
cx, dx, si, di U T. II., He 00s3aTe/IbHO, €C/JAU Bbl, KOHEUHO, HE OCTABJISAETE B HUX
rHbOpMALMIO IIEePea 3allyCKOM IIPOrpaMMbl, KOTOpasi MOHAAO0MUTCs Iocie 3a-
BepIIeHUS TOpOXIAeHHOTO TMpollecca. OaHaKo B HaIIeM TIpUMepe MBI 3TO JeTaeM
JIJIS1 HArJISIAHOCTY U MOJHOTHL (cTpoka (1)).

CerMeHTHBIC PETHCTPHI ds W es COXPAHSTH He 00s13aTeIbHO, eCTM OHU Tepel 3aITyc-
KOM HOBOIi IIporpaMmbl ObUlM paBHbI cs. B 2TOM cilyyae Mbl MOXEM IIOCIE 3aBep-
LIEHUS [TOPOXIEHHOIO MPOLIECCA BBIMOIHUTD CIeayloliue aeicTBus (JuuctuHr 29.6).
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File Edit Search Run Data Options Calls Windows Help
———————— =sourcel CS5:IP
BCFFOO MOY £P.00FF
BBE5701 BY. 0157
S8COESBO1
60
1E DS

013 ES
8C16E301 \IORD PTR [[D1E3 ]| SS
8926E501 WORD PTR ([O1ES 1),

327C:0125

— =

b Dx327C:0x01E3

0iD6 20 AD AW A2 A4 AS AD 21 DA OD DA O Havnen ¥[8
27C:lIIiE3 '?C 32 IIIIIIIEB 12M.wCemC .rH!!
327C: Z . .cmtdq lveilu
327C: llliFD LS +uavrf| |z Eb
327G : 0200 m¥ ks &3 Uew b=
327C:0217 +fEe dq Uvndua .
327C:0224 rou¥EuNPA >’
3272C:-0231 E8 83 - Ul o< Ml T08

<F8=Trace> <FiO=Step> <F5=Go> <F3=51 Fmt> <Sh+F3=Mi1 Fmt>

NU UFP EI PL
NZ MR PO NC

L= e

Puc. 29.4. CoxpaHeHune perncTpos npoleccopa

NnctvHr 29.6. BoccTaHOBNEeHNe cerMeHTHbIX perucTpoB nocne 3aBepLUeHns
NopoXXAeHHOoro npouecca

push cs
push cs
pop ds
pop es

Tem He MeHee IS TIOTHOTBI KapTUHBI MbI COXPAHUM 3TH perucTpbl (cTpoku (2), (3)
JucTtuHra 29.5).

3arem NAYT PETUCTPBI YKa3aTeJasl CTEKA ss: sp. COXpaHI/ITB B CTEKEC MbI UX HE MO-
XKEM, U ITO ITOHATHO TOYEMY. I[J'ISI TAaKOW 1IEJIW BBIICISIEM JIBE NEPEMECHHLIC, B
KOTOPBIE UX U 3aHECEM! ss_Seg, sp_Seg. HNnuoro criocoba He CYHICCTBYET...

29.1.6. LLlar 5. 3anyck nporpammbl

Temepb MOXHO TEPENTH K 3aMycKy MporpaMMbl (JTuctuHT 29.7, puc. 29.5).

Jinctmir 29.7. 3anyck nporpaMmbl

(1) mov ah, 4Bh
(2) mov dx,offset File
(3) mov al,0
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(4) int 21h

Hrak, Mbl DOAOLLIM BIUIOTHYIO K BbI3OBY (pyHKuuu 4Bh (1). B peructp dx 3aHo-
CUM CMellleHHe CTPOKM ¢ MMeHeM daiina (2), KOTOpbI cienyeT 3arpy3uTh U Bbi-
TTOJHUTD.

TMoadyHkims 0 GyHKIIMKU 4Bh MpepbiBaHUs 21h — 3arpy3ka W 3amyck Mporpam-
MBI (3). DTO 3HAYNT, YTO Mporpamma OyaeT 3arpykeHa B MaMmsITh U 3arylleHa.

CyliecTBYIOT TakKe MOAGYHKINMS 1, KOTOpas TOJBKO 3arpyKaeT mporpammy, HO
He TlepemacT e yrpaBileHWe, W TMoAdyHKIUS 3, 3arpyxatomias opepieit. [Moxa-
GYHKIIMA 1 U 3 WCTIONB3YIOTCS PeNKo, W MBI WX TIOKa paccMaTpuBaTh He OymIeM.
Haiia nienb — 3acTaBUTh MPOTPaMMy 3arpy3UThCSl M BbITOJTHUTHCS.

TTocne BbIMOTHEHUST cTpoKU (4) HAYHETCsT 3arpys3ka mporpaMmbl. Cremyromasi 3a
Heil CTpoKa IOJYYUT YINpaBlIeHUEe TOJbKO TOIAA, KOIAa 3aBepLIUT padboTy 3arpy-
JKE€HHAas IporpaMma.

cv 4BH-1.COM - Far 18] x|
File Edit Search Run Data Options ©Galls Windows Help
RBy— P

sourcel C8:1
1E PUSH DE
06 PUSH ES
8C16E301 MOU WORD PTR [D1E31.58
8926E501 AMOU  UORD PIR [B1ES51.SP
MOU AH.4B
MOy D¥. 0148
AL. 00D
N 21 i
2EBE16E301 HOU EE,CE=[01E31]
%EBB2BE5E1 %g,HORD PTR CS:[D1ES1]

h 0x327C:

— —

mi3B
327G 0148 )
327C 0155 TP GERET ..
3272C:0162 .- -A. Coosw
ende ot 4B{1>
.com: [porpam
0189 Ma EMAA Ycnew
[32°7C:0196 HO 3arpysxeHa

<F8=Trace> <Fi0=Step> <F5=Go> <F3=51 Fmt> <Sh+F3=M1 Fmt>

LS =

Puc. 29.5. 3anyck nporpammsbl test.com

29.2. "BoccTaHoBUTEIbHbIE paboTb!”

ITocne Toro kaxk 3amylieHHasi MporpaMma oTpadoTtaia, HeoOXOIUMO MPOU3BECTH
"BoccTaHOBUTENbHBIE padoThl". TlepBoe, UTO MBI NOJKHBI clejaTh, — BOCCTAaHO-
BUTb PETUCTPbI CTEKA. 3ANYLIEHHbIA MPOLECC BIOJHE MOI [IOMEHATb 3TU PErUCT-
pbl, a 03 cTeKka Mbl HE CMOXeM paboTtarb jpaibiie (IMCTUHT 29.8).

JNnctvHr 29.8. BocctaHOBNEeHNe perncTpoB cTeka

mov Ss,Cs:ss_Seg
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mov Sp,Ccs:sp Seg

OOpatuTe BHMMAHME: T. K. Mbl HE YyBE€peHbI, YTO OTpabOTaHHAs IporpamMma He
MOMEHSITa PETUCTPBI ds, TO oOpallaeMcsi K TIEPEMEHHBIM ss_Seg M sp Seg, UC-
TTOTB3YS PETHUCTP cs, KOTOPBIN, KaK MBI y;Ke 3HaeM, Bceraa paBeH TOMY CETMEHTY,
B KOTOPOM BEITIOJTHAETCS TEKyIIas KoMaHaa.

Mbl cOXpaHsUld B CTEKE HE TOJbKO CEIMEHTHbIE, HO U BCE€ OCTAJbHbIE PErUCTPbL,
KOTOpBIE TIOMEIAeT B CTEK WHCTPYKINA pusha. CiiemoBarebHO, HAM HYKHO BOC-
CTAaHOBUTH MX, 1a0BI He HAPYIIUTh paboTy creka (iuctuHTr 29.9, puc. 29.6).

JNncTuHr 29.9. BoccTtaHoBNEHNE NHbIX COXpaHEHHbIX PETMCTPOB

pop es
pop ds
popa

EF afd 4BH-1.COM - Far
f

51 nowa GS 1DEY IP w129 Stack
DI Dono DS 1DE?

BP DODO ES 1DE? HE 1DE?

SP OOEB 58 1DE? F§ 1DE?%

55, G5: [O1E3 ]
MOu SP.CS:[O1ES]
POP ES
POP DS

\ POPA

JNC 0141
Mou DX .01B4

Puc. 29.6. BoccTaHoBneHne perncTpos

Botr u Bce! MoXxHO, KOHEUHO, ellle U IaMsThb "BEpHYTb HA MECTO", HO 3TO He
CTOJIb IPUHLIUIIMAJBHO B JAHHOM Cllyuae.

HononHurtenbHylo uMHGOpPMALMIO Bbl, KaK Bcerga, Haiinere B daiiiax-
NPUIOXKEHUIX. BHUMATEIbHO O3HAKOMBTECH C TpeMs IpuiaaraeMeiMu daiiiaMu.
DTO [03BOJUT BaM JIy4ylle [IOHATb IIPUHLMII 3AIyCKa [IPOrpaMmM Ha accemoOiepe!



Mhasa 30

Pa6oTa ¢ pacluMpeHHO NaMAaTbio
B DOS

30.1. PacwuupeHHas (XMS) namaTb.
O6wune npuHUMNbI

B HacTosiuel rnaBe paccMoTpuM padoty ¢ XMS-naMsaTbio. A UMEHHO:

a
a

o

omnpenenum oobeM aoctynmHoit XMS-namsaru (XMSmem.asm);

ckonupyem daiin autoexec.bat B XMS-namsarth, a 3aTeM BBIBEAEM €ro colep-
XKMUMO€E Ha 3KpaH U3 paciuupeHHoi mamsatu (XMSblock.asm);

Hay4uMCsl KOIUPOBaTh aiinbl, ucnoib3ys XMS-namsats (XMScopy.asm).

B npunoxeHuu Bbl HaiineTe 3 daiina, KaxIblil U3 KOTOPBIX BBITOJHIET CBOIO OT-
JenabHylo ¢yHkuuoo. Kak o0bluHO, OyaeM u3ydaTb OT MPOCTOIO K CIOXHOMY
(XMSmem, XMSblock, XMScopy).

[lpexne yeM mpuCTynaTh K PacCMOTPEHHUIO Marepuana, obOpailiaeM Ballie BHMMA-
HUe Ha clieAyrolee:

o

151 MmojlyyeHud goctyna K XMS-maMgaru HeoOXoauMo 3arpy3uTh ApaiiBep
himem.sys 1100 MoAOOHBIN eMy, KOTOpbIi OTKpoeT JuHHuio A2(0, a TakxKe 3a-
IPY3UT MPOLEAYPbl I PabOThl ¢ PAaCLIMPEHHON MaMsTbiO, BXOAMIINUE B CO-
CTaB sAIpa ONepallMOHHON CUCTEMBI;

JUISL MCTIOJIb30BaHUsl pacluupeHHoi (XMS) namsaru B DOS HeoOxoauMo npu-
Oerarb K OMOLLUM NpepblBaHUii u npouenyp. MHoro criocodba He CyLIecTBYeT.
TTepecblika AaHHBIX MPU TTOMOIIM KOMaHJ movs He TOAUTCS. Takke HEBO3-
MOXHO 3arpyxaTh AaHHbIE HEIIOCPEACTBEHHO B PACILMPEHHYIO IAMSTh;

pabota ¢ XMS-maMsIThIO 3amauya He Takasl IpocTasi, KaK MOXET IT0Ka3aThCs
Ha nepBblid B3raga. bonee toro, ornaguuku tuna AFD, CodeView, Turbo
Debugger u T. 1. He TTO3BOJISIOT TTPOCMATPUBATh COAEPKUMOE PACITUPEHHON
nmaMsITi. OTO O3HAYaeT, YTO TPM BO3HMKHOBEHWN KAaKMX-JINOO OIINOOK B
porpaMme IPOrpaMMUCTY IPUIETCS CaMOMY HCCIeIOBaThb KOJ W MCKATh
OIMMOKY, UTO, OE3YCIOBHO, YCIOXHSET MPOIECC OTIAIKMA.
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OnHako nomoOHBIX TPYAHOCTEH HE BO3HUKAET Y MPOrpaMM, KOTOpble HAMCAHbI
cneuyanbHo 111 Windows. B 2Toil onepalMoOHHONM CUCTEME MCIIOJB3YETCsS CO-
BCEM JIPYTOM TPUHIMT oOpallleHUs K paclIupeHHON TaMsITU, TOAOOHbBIM TTPUH-
Uy obpalleHns K ocHoBHoI mamsitn B MS-DOS.

30.2. Mporpamma XMSmem.asm.
NMonyuyeHune o6vema XMS-namatu

MoaroroBKa K UCNOJIb30BaHMNIO PacLUMPEHHOI NaMAaT 1 BbiBog o6bema XMS-
namaTu

IlepBoe, uTO MBI cienaeM, — ompeaeauMm o0beM AocTylnHoM XMS-nmaMsaTu u Bbi-
BeIEeM KOJMYECTBO KWUIOOANT HA dKpaH IpM MOMOIIM M3BECTHOH HaM yXe Ipo-
LIEAYPbl C UCIIONB30BAHUEM collpolieccopa (€€ Mbl K€ PACCMATPUBAIM B Ipeldbl-
OyILIUX IJ1aBax).

Kak yxe oTMeyanoch Bbillle, YTOObl UCIOJb30BATh PACIIMPEHHYIO MAMATh, HEOO-
XOAMMO 4TOObI B IaMSITH ObLT 3arpy:KeH CIeLUaIbHbIA ApaiBep, KOTOPBIA ObI
OTKpbLT gocTyll K Heil. B DOS/Windows takoil ¢aiin HasbiBaeTcs himem.sys.
Ecnu 3arpyzute DOS 0e3 sroro mpaiiBepa, TO IpOrpaMMbl CMOTYT OOpPalLATbCs
TONbKO K ocHoBHOM mnamsatu (640 Ko6aiit). CnegoparenbHo, Bce (aiibli-
NPUJIOKEHUSI OyayT paboTaTk TOJbKO B TOM CIIy4yae, €C/Id 3arpyXKeH yKasaHHBIA
BblLIe (aill (UIKM ero aHauor).

IlepBoe, uTo Hy:XHO chenaTb, — MPOBEPUTH HaauMyue Apaiiepa himem.sys B ma-
MSITHU. DTO MO3BOJSIET ¢lenarTh PyHKLMS 4300h OpepbiBaHus 2Fh (Tabn. 30.1).

Tabnuya 30.1. QyHKUWA 4300h MpepbiBaHUA 2Fh — MPOBePKa Ha rnpucyTcTeye
B namsATtu gpavisepa himem.sys

Bxop, Bbixop,

ax = 4300h al = 80h — ppaiiBep 3arpy>keH

Kak mpoBectu mpoBepKy, mokazaHo B juctuHre 30.1 (Bo usbexaHue Hemopasy-
MEHWI MpoBepkKa OyaeT OCYIIECTBISATLCS BO BCeX Tpex dailiax-MmpuiioKeHUsIX).

Jinctnur 30.1. MpoBepaem Hanu4me coanina himem.sys

;llpoeepuM Ha Haymume himem.sys B NaMsaT..
mov ax,4300h
int 2Fh

cmp al, 80h
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je Himem loaded ;Ecom al = 80h, To himem.sys BarpyxeH.

;VHaue BHBOmMM CcoOOmeHMe O TOM, YTO himem B namMaTy He OOHAPYXEH.

v XMSMEM.COM - Far

Edit Search BRun Data Optionz GCalls Windows Help
——————— =sourcel CE:IP
HOU AH .09
HOU DX .01E1

INT 29"
Moy A%, 4300 )
INT 2F

CHP AL, 80

| 0118

= f.bER-ELE
EHY2QUEES; |0ER

B.8:8
UoT>idql.
t.0 -]

<F8=Trace>

Puc. 30.1. lNpoeepka gparisepa himem.sys

Ecnu apaiiBep mpuCYTCTBYET, TO MOXHO IOINPOOOBATb OTBECTU OJIOK pacIIMpeH-
HOi mamsaTu. U1 9TOro BbI3bIBAEM COOCTBEHHYIO MPOLENYPY Prepare XMS, KO-
TOpasl MOATOTOBUTCI K padboTe ¢ pacIIMpeHHOM MaMsIThio, & TAKXKE OTBedeT 00K
MaMsITU.

Bce npouenypsl 1o yrpasieHuio XMS-namsiTblo BbI3bIBAIOTCH He € IOMOILbIO
npepsiBanuil (kak ¢yHkiuy DOS — int 21h), a ¢ MCMOJIb30BAHUEM KOMAHIbI
JIbHUI call M yKa3aHUEM IIOC/Ee Hee CEeIMEHTa U CMELUEHMS CaMoil IMpolery-
pel. TTonyuynuTh TOUKy BXoja (aapec) mpolieayp Mno yrpasieHuto XMS-naMsTbio
no3BosieT hYHKIUS 4310h TipepbiBaHus 2Fh (Tabi. 30.2).

Tabnuya 30.2. QyHKUMA 4310h npepbiBaHns 2 Fh: MOJy4nTb TOHKY
Bxofa rpouenyp ynpasneHua XMS-namarsio

Bxop;: Bbixop,

ax =4310h es = CerMeHT, bx = cMelleHne

Hwxe pacecMoTtprM 5T0 Ha TipuMepe.

[locne Toro Kak mogy4mau TOYKY BXOAA, BCE OCTalbHbIE OOpalleHUs K IPOLEay-
pam paborel ¢ XMS-mamareio OyayT OCYILECTBISATBCH CIEAYIOLIUM 00pazoM
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(ecTecTBEHHO, IpPeABAPUTEIbHO 3arpy3UB HEOOXOIUMbIE JaHHbIE B PErUCTPbl WU
TTOATOTOBUB MAaCCHUBBI I[aHHI)IX)I
call dword ptr XMS Addr

B nucrunre 30.2 mokazaHo, KaK IOJYyYUTh aapec oOpadorunka XMS-pyHKUUEA 1
KOJMYECTBO KMIOOANUT pacIIMpeHHON TaMITH.

Jinctuur 30.2. NonyyaeMm agpec o6pa6oTunka n o6bem ceBo6ogHolil XMS-namaTn

mov ax,4310h

int 2Fh

mov word ptr XMS Addr,bx

mov word ptr XMS Addr+Z, es ;CoxpanmM obpaboTunk XMS—-QyHKIIMMT

mov ah, 88h sTlonyunTe koJmuecTBO KBanmT XMS-namaru
call dword ptr XMS Addr

mov dword ptr Number dec,edx ; CoxXpaHuM IMOJIyUYeHHOE UUCIIO

=l cw XMSMEM.COM - Far

Edit Search Bun Data Optionsz Calls UWindows

sourcel CE:IP

8§21 E3m03 [gLell] WORD FIR [D330]1.BX
§C063203 Hou WORD FIR [D332]1.E8
B488 (MOU AH .88 b 000DOono
FF1E3003 | CALL DMORD PTR L[0O3301 0onDo1 E1
6687167001 |HOU DWORD PTR [01%01.EDX ) DOBDFFFC
BaiDo3 Moy DECm T njololoinlololo}
B4m9 AH .09 nlnloloalnloln}
Ch21 21 nlololotalololo}
B403 AH. 03
32FF BH.BH
coio im
§3C208 DX .08
B402 AH .02
Coin im
ESD8 00 w153
BAODO3 DX . 030D (TR PETS

——— menoryl b DE:0 EI PL
DAD?:0000 CD 20 FF 9F 00 94 FO FE 1D FO 96 02 = HA.bEi«EL® PE NC
DAD?:00OC 06 08 927 O3 06 08 56 01 15 04 B? 09 +QUveDICEsj|o
DAD?:0018 ©01 01 01 00D 01 01 03 FF FF FF FF FF GEE.GE:w

<F8=Trace> <F10=Step> <F5=Go> <{F3=81 Fmt}» <{Sh+F3=Mi1 Fmt>

Puc. 30.2. MNony4ntb 06bem XMS-namsitu

Kak BumHO u3 npumepa, QyHKLMSI BO3BpALIAET KOJIMYECTBO KUI0OAUT (He Oaiit!)
B 32-pa3paoHbili PETUCTP edx.

OO0pauraem Ballle BHUMaHHUE, YTO AaHHas YHKIUS MOXET paboTaTh HEKOPPEKT-
Ho B Windows NT/2000/XP. B atom ciyyae mpocto 3arpysure "ductyio’ MS-
DOS 5.00 u BbiIe U npoBepbTe paboTocmocobHOCTh 3Tol pyHKUMU. bonee Toro,
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KOJIMYECTBO KWIO0AaT cBOOOmHON XMS-maMsaTH BO3BpalllaeT HEMOCPEICTBEHHO
ollepallMOHHAd cucrema, Koropasi Oeper uHdopmauuio He u3 CMOS, a Bener
yyeT CcaMOCTOSATENbHO. OTO 3HAYUT, YTO Ta MHGOpMALMS, KOTOPYIO BEpHET
(GYHKLMS, MOXET HE COOTBETCTBOBAThb AeicTBUTEIbHOCTH. DOS Moxer ykaszarhb
HE TOJbKO peanbHbii o0beM XMS-mamsaru, HO M A00AaBUTb K HEMYy pasMmep
SWAP-daiina Windows, 1160 Hao0OpoT MnoKasaTb MEHBUIWU pasmep, 4yeM ecThb
Ha camMoM Jiejie, BBIUTS U3 pealbHOro o0bema pasMep TaMsTH, OTBeIeHHOW Mo
kaul. Bee 3aBucur ot Bepeuu DOS/Windows.

Temnepsb ocTaoCh TOMBKO BLIBECTH TOMYUEHHBINH pe3y/NbTar, UCTTONb3YsT HalMCcaH-
HYIO ¥ U3YYEHHYIO HAMU MPOLIEAYPY BbIBOAA AECITUYHOIO YMCIA Out dec.

30.3. NMporpamma XMSblock.asm.
YreHue haiina B pacLLMPEHHYIO NaMAThb
N BbIBOJ, €ro Ha 3KpaH

PaccmarpuBaTh MOArOTOBKY M OTBeAeHME OJ0KA PACIIMPEHHON MaMSITH MbI yxKe
He OynmeM. [nst paHHoro aitja 5T omnepaluy ITPOBOJSATCS aHAJIOTMYHO BbIlIE-
onMucaHHbIM. EfMHCTBEeHHOE MCKITIOUEHUE B TOM, YTO MBI €llle U OTBOAUM OJIOK
paciiupeHHO! namsaTU Opu MNoMoluM (YHKUUMM 09h MPOLEAypbl YOPABIEHUS
XMS-namsiteio (puc. 30.3). Ilpu 3TOM perucTp dx AOKEH COIepXaTb pasMmep
OTBOJMMOro 0JI0Ka maMaTu B Kuiaodaiitax (auctuHr 30.3).

Jinctunr 30.3. OTBepeHns 6noka XMS-namaThn

mov ah, 9
mov dx, 1024 ;OrBOmuM 1024 KGamT XMS-naMsaTu
call dword ptr XMS Addr

or ax,ax ; Ommoxa?

jnz XMS OK

XMS OK:

mov XMS id,dx ;CoxpanmM id orTBeIeHHOTO OJoKa

B ciayuae eciau mpousolnna omiubka (3ampaliuBaeMblii 00K 00JblLIE UMEIOLIEro-
Cd B PAcHOPSLKEHMM M T. I1.), TO 3HAYEHHE ax OydeT pPaBHO He HYJII0, a KOy
OLINOKMU.
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c¥ XMSBLOCK.COM - Far

Calls Windows Help
sourcel CE:IP
o AX.4310
2F

891E5404 WORD PTR [D4541.B% 00000000
8C065604 WORD PTR [04561.ES
B488 AH, 88 DDDDDOFC
FF1E5404 DUORD PTIR [04541 00D0000E
6689160105 HOU DUORD PTR [M5A11,EDX 00000000
B409 ' Al , 09 ' 00000000
BADDD4 M DY, 0400

FF1E5404 DWORD PTR [D4541
BCO 0 F

0185
DY . 0409
21

memoryl h DS:0
CD 20 FF 9F @00 94 FO FE iD FO 96 02 =_fA_LEi+~ElL@
06 0 97 02 06 0% 56 01 15 04 B? 09 ofM st A
01 01 01 00 01 01 FF FF FF FF FF FF GEEE.EE

Puc. 30.3. Ot1BOAMM GIOK pacLUMPEHHOWN NamMaTn

Ecnu omubku He MpOM30LUIO, TO dx OydeT coaepXarb MASHTU(MMKAIMOHHBII
HOMEpP OTBeneHHOro 0noka. B manbHeiinieM Mbl OyaeM oOpaiaTbcs K OTBEAEH-
HOMY OJIOKY, HMCIOJBb3ysl 3TOT HoMmep. IlpuHumnm oOpalueHHS K OTBEIEHHOMY
0JIOKY aHaJOTWYeH TPUHIUIY padoTHl ¢ haitmamMu: TIpu OTKPBITUM haitaa ¢GhyHK-
MU 3Dh TIpEPhIBAHUSI 21h BO3BpalllaeT HOMep OTKpBITOro (haiina.

30.3.1. Pabota ¢ pacLumpeHHOW NaMATbIO

Kak yxke paHee oTMeuanoch, 3arpyXaTb JaHHbIE HampsiMyro B XMS-mamatb B
DOS HeBozMoxHo. Jliag aroro ucnonb3yercss ocHoBHasg namsarb (640 Koaiir).
CnepBa JaHHbIE 3arpyXKaloTcd B OTBEAEHHBIA MACCUB B OCHOBHOI MAaMSITH, 3aTEM
[IPY NOMOILM CHELUUAIBHON NMpoLeayphbl NepecbulaloTcda B pacumpeHnylo. Ilepe-
CBhIIKA OCYIIECTBIsIETCsT O10KaMK, HO He Gojiee yeM mo 64 Koaiirt.

B nporpamme XMSblock.asm Mbl BHauane uyuraeM ¢aitn C:\autoexec.bat B oTBe-
JMEHHBIIT MacCHB OCHOBHOM TIAMSITH W BBIBOJIMM €ro Ha 5KpaH. 3areM mepebpach-
BacM TIPOYNTAHHEBIC GANTHEl B pacITMPEeHHYIO TTaMSITh W 0OpaTHO B OCHOBHYIO, HO
yXe 10 Ipyromy aiapecy. M cHoBa BbIBOAUM TO, 4TO IepebpacbiBaiu. MaeHTuu-
HOCTb BBIBOAMMON MHGMOpPMALMK IOATBEPXIAET TO, YTO IIPOorpaMMa He MMeeT
olIMOOK: JaHHBIE HepechlIaloTcsa B XMS-mamMsaTe U oOparHo.

30.3.2. CTpykTypa maccuBa npu pabore
¢ XMS-namsaTtbio

Hng paborbl ¢ XMS-namMaTthio (IepechliKa JAaHHbIX) 3aBeleM CIelUalbHbIiA
MaccuB (tuctuHr 30.4). JIng ynoO6cTBa 3aauM Kaxaoi TmepeMeHHON Ha3BaHMeE.
B nanbHeifieM aapec 1aHHOTO MaccuBa OYJET 3arpyXkaTbCsl B PETUCTPHI ds:si
nepel BbI3OBOM CHEHMATbHBIX TOADYHKIMK GYyHKIIMKU yrhpabaeHuss XMS-
MaMAThIO.
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Jinctunr 30.4. NMepemeHHbie gna paboThl ¢ pacluMpeHHON NaMATbIO

;KommuecTBO BamtT I [IEPECHUIKU
XMS str dd 0

;VcTOUHUK

XMS src dw 0

;CMemeHMe B OJIOKe-UCTOUHMKE MM aAPeC B OCHOBHOW MNaMATH
XMS offsrc dd 0

;VMeHTHOMKATOR NPUEMHUKA

XMS rec dw 0

;CMemeHMe B OJIOKe-TIPMEMHMKE MM aAPeC B OCHOBHOW MNaMATH
XMS offrec dd 0

PaccmoTpuM oTaenbHO KaKAyio MepeMeHHY0.

o

a

XMS_str (IBa cl10Ba) — JNOJKHA COAEPXKATh KOJINYECTBO OANT JUTS MEPECBUTKH
U3 OCHOBHOM MmamsT B XMS n11bo HaobopoT.

XMS_src (cTOBO) — YKa3bIBaeT MAeHTU(dUKaTOp McToyHWKa. Ecnm ata mepe-
MEHHas paBHa HYJI0, TO UCTOYHUKOM (OTKy/Ja TIepechbUIatoTcsl JaHHbBIE) SIBJISI-
€TCsl OCHOBHAd MaMmsITb. B TPOTMBHOM cilyyae, mepeMeHHasl JOJKHa cojep-
KaTh MAEHTUMUKATOP OTBeAeHHOro Oj1oka XMS-namsiTv, KOTOpblid BbLIAET
dynkuua ynpasienuss XMS-namaTbio NpU OTBeAeHUM 0oka (CM. B JIMCTUH-
re 30.3 xMs_id).

XMS offsrc (IBa CJIOBA) — COAEPXKUT CMELUeHUE B ONOKe-UCTOuHUKE (ecau
KOIMPOBAHUE MIET U3 PACLIMPEHHOM IaMSITU B OCHOBHYIO) MJIM CEIMEHT M
cMellleHe B OCHOBHONM TaMsTH (eclW KOIMMpOBaHWE WAST M3 OCHOBHOM TIa-
MSATH B PACUIUPEHHYIO).

XMS_rec (CIOBO) — YKasbIBaeT WiaeHTHdUKATOp NMpueMHrKa. Eciau ata nepe-
MEHHas paBHa HYJII0, TO MPUEMHUKOM (Ky/Aa TepechblIalTcs MaHHBIE) SIBIISI-
€TCS OCHOBHAasg HaMmsTh. B mpoTuBHOM cilyyae, mepeMeHHas HO/DKHA conep-
KaTh MAEHTUMUKATOP OTBeAeHHOro Ojoka XMS-mamsTv, KOTOPblid BbLIAeT
dyHkuusa ynpapiaeHuss XMS-naMaTbio nNpu oTBeaeHUU 00Ka (CM. B JIUCTUH-
re 30.3 xMs_id).

XMS offrec (IBAa CIOBA) — COAEPXKUT CMEIIEHUE B OJOKE-IPUEMHUKE (ecau
KOMMpPOBaHNE WAECT B PACIIUPEHHYIO MaMATh W3 OCHOBHOM) WJIM CETMEHT U
CMellleHe B OCHOBHOI TIaMATH (€C/IM KOTMpOBaHWE WAET M3 pacllMpeHHOMN
TTIAMSITH B OCHOBHYIO).
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Teoperudecku Mbl paccMoTpean padory ¢ XMS-namsarbio. Bam ocranoch Jauiib
BHUMAaTEJbHO U3YYUTH MpuiaraeMbiit daitn XMSblock.asm 1 onucaHus K Hemy.

30.4. NMporpamma XMScopy.asm.
KonupoBaHue cpaiina c ucnonb3oBaHnem
pacLuMpeHHOo NnamMAaTH

OO0paruTe BHUMAHUE:

O mporpaMMa KOpPpeKTHO KomupyeT ¢haiiyi, pasMep KOTOPOTO He TPEeBBIIIACT
o0beM XMS-namsaru, ycTaHOBA€HHON B BaiieMm KomibloTepe! Eciu B Baieit
MamuHe crout 16 Mo6aitr O3Y, To MakcMMalbHBIA pasMep ¢aiiia, KOTOpblid
MOXHO CKOITMPOBAThH C MOMOIIBIO 3TOW MpOrpaMMebl, Oyaer 16 MGaiT MuHyc
640 Koaiir;

O mnporpamma xommpyeT daiinm C:\file.txt B C:\filenew.txt. [Ipexxme gem 3amyc-
KaTh TMporpamMMy, HeoOXomnmMo cosnarh aitm file.txt B KopHeBOM Karajore
aucka C: (ubo mnpoayonupoBarh 000K APYyroil, 3amaB uMs OyOauMKary
C:\file.txt). ®aiin C:\filenew.txt cozgaercsa aBTOMAaTMYECKH HallUEd IPOrpam-
moii. Ilocne toro kax mporpamMma orpadoTaer, oba ¢aila AOJKHBI OBITh
AOCHTUYHEI, YTO CBUAETEIBCTBYET O KOPPEKTHOM paboTe TTpoTrpaMMBL.

Bce aTu HenopaGoOTKU Bbl CMOXETE CAMM JIETKO YCTPAHUTh. 3AeCh K€ ObLI IIpUBe-
JIEH caMblii TTPOCTENIINI aTOpuT™M KOTIMpOoBaHUS aitna.

IMporpamma paboTaeT B CIEAYIONICH MOCIETOBATETLHOCTH:
1. Yuwuraer daitn C:\file.txt B maMsiTh:
e upuraer 64 Ko6aiiT daiina B OCHOBHYIO [1aMSITh,
e mepebpachiBaeT MPOUYUTAHHBIN OJOK B paCIIMPEHHYIO [1aMSITh;

e  CIBMIaeT yKasaTelb, YKA3bIBAIOIIMA, Kyda MOMEIIATh CAEAYIOLIYIO MOp-
LIMI0 JAHHBIX B PACIIUPEHHYIO MAMITh;

e  €CJIM He JOCTUIHYT KoHell ¢haiiaa, To YuTaeT cieaylomuii ogok. M tak go
TeX MOp, MoKa He OymeT JOCTUIHYT KoHell (aiina.

2. Ilocne toro xaxk ¢aiin LEJIMKOM 3arpy:KeH B MaMmdaTh, IMporpaMma HauyuHaeT
3alMChIBATh MpounTaHHble JaHHbIe B daiin C:\filenew.txt:

e nepebpacbiBaer 64 KGaiT U3 paciuiMpeHHON MaMsaTH B OCHOBHYIO;

e  3AIMChIBACT JAHHbIC B IpeIBapUTEIbHO co3aaHHbIi ¢aiin C:\filenew.txt;
e  CIIBWTACT yKa3aTelb paclINpeHHON TTaMATH;

e TiepebpachIBaeT CACOYIOMINMA OJTOK, €CIN eCTh ellle TaHHBIE.

B npuHuumne, 310 Bce, YTO HYXHO 3HaTh O paboTe ¢ PACLIMPEHHON MAMITBHIO B
MS-DOS. Marepuan B 3TOM [NIaBe IIPOCTOM M IOHATHBIA. JOMOJIHUTENIBHYIO
MHOPMAIIMIO Bbl, KaK OOBIYHO, HalifeTe B (ailiax-mpuioXeHusx.



MaBa 31

O630p AONOJSIHUTESIbHbIX
BO3MOXHOCTEN 060/10UKHN

31.1. O6onouka Super Shell

BoT MBI MOTUXOHBKY U JoOpajuch A0 KOHIA Kypca MporpaMMHUpOBaHUs Ha ac-
cembiepe mox MS-DOS. TIpocreitinue ¢byHKIIMKU Hallel oOOJOYKHK yke Hamuca-
HBl U MHOTOKpaTHO M3yuyeHbl. OcTajoch TOJNBKO HamucaTh MPOLEaypbl KOMUPO-
BaHUs (paiioB ¢ wucmoiab3oBaHWeM XMS-maMgaTu W 3amycka TporpamMm. OTu
MpoleAypbl MBI TOJAPOOHO paccMaTpuBaiu B ezage 30. I3yduTb UX U BCTaBUTH B
CBOH KON Tpy/la HE COCTABUT.

IMpotienypsl yaaneHus ¢aiio, mepeMelleHus!, nepeuMeHOoBaHUS U TIP. HEe HYyX-
JAl0TCS B MOAPOOHBIX OOBSICHEHWSIX. BBl yxke MMeeTe HETUIOXOM OIMBIT Mporpam-
MHWPOBAHUS HA acceMOyiepe W MOXETE CAMOCTOSITEIBHO pa3o0paTh MepeuunceH-
HBle BBINE (YHKIMU. Bce OoHU paboTaloT O4YeHb MPOCTO, C HCIOJB30BAHUEM
COOTBETCTBYIOIIMX (DYHKIMA IpepblBaHU 21h (yHaleHue, epeuMeHOBaHUEe) U1
KOMOMHUPOBaHUS (IIOCIEA0BaTeIbHOIO BbI30BA) ABYX U 00Jiee TOTOBBIX IOAINPO-
rpamMMm (KomupoBaHue + ymageHue = nepemelleHue). OTHAKO Bce IPOLETYypbl
paboThl ¢ ¢aitnamu B Halleil 000J0YKE CBSI3aHbl C OJHOH MOANPOrpaMMoOil —
[OMCKOM I€PBOIo U/WIM MOCAeNYIOIINX OTMEYEHHBIX MMOJIb30BaTeaeM (haiiioB.

OO0 IPUHIUT pabOTHI CIEAYIOIINH:

1. BrI3piBaeM TIporieypy ToMcKa TIepBOTO OTMEUEHHOTO TIojTb3oBatelieM caifia,
KOTOpasl BO3BpAIAET €T0 MMS.

2. Ecnu Hu oauH ¢aiin He oTMedeH, To (PyHKIMSI oTMevaeT TeKylIui ¢aiia, Ha
KOTOpBII YKa3bIBaeT Kypcop, U Bo3BpallaeT UMsl 3Toro daitia ToJabKo B cly-
yae, €CJIM €€ BBI30B IPOUCXONWT TIEPBHI pa3. B TiporwmBHOM cirydae
cM. miar 6.

3. Tlocme Toro Kak TOJYYEeHO WM TIEpBOTO HaleHHOTO haiiyia, BBI3BIBACTCS
COOTBETCTBYIOIIAS Tpolieaypa (KOMMPOBaHMS, YIaleHNs, TTepenMEeHOBaHNS 1
T. T1.), B 3aBHCUMOCTH OT TOTO, Kakylo OTEepamnio cOOWpacTcsl BHITIOTHHUTD
TIOJTh30BaTENb ¢ BEIOpAaHHEBIM haifIoM.
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4. Ilocne Toro xaxk omnepauusi 3aBeplieHa (¢aidal CKOINUPOBAH, yaaaeH U T. II.),
BBI3BIBAETCSl (DYHKIIUSI CHITUSI OTMETKU 3TOTO (haiina.

5. [Hajee mpoMCXOIUT MTOMCK HOBOTO OTMeUeHHoro aiina (cMm. mar 1).

6. Eciau orMeyeHHbIX ¢aiiaoB Gojbliue HeT, TO (PYHKLMUs BbLAAET COOOLIEHHE O
TOM, 4TO ee paboTa 3aKOHUYEHa, TeKYIIUi KaTajor MepeuynThIBAeTCsl 3aHOBO, U
TporpaMma XAeT JaJbHEUIINX YKa3aHU OT MOoJb30BaTeNsl.

Hama c¢aiinosas obosouka OyaeT odpadaTeiBaTh ciaenywolue GyHKIUN:
KomnmupoBaHue daitia ¢ ucrnojp3oBaHueM XMS-mamsiTu;

nepemelieHue daia;

yaajneHue aiina;

sanyck ¢daitiop COM, EXE u BAT uepes unrepnperarop command.com;
CO3IaHue KaTalora;

auoaoagan

VAAJICHUE MMYCTOTO KaTtajgora.

Onunpasich Ha MaTepuay JTaHHOW KHUTH, BBl 0e3 Tpyma CMOXETe CaMOCTOSITEITLHO
pearn30Barh cleayromue GyHKITUN:

O KomnmUpoBaHME KAaTaJIOTOB C BIOXEHHBIMU TTOKATaIOTaMu;
O sBwimojgHeHue BHyTpeHHUX koMana MS-DOS (DIR, COPY u 1. 11.);

O sarpysky ¢aiina ¢ Jo6bIM paciImpeHneM ¢ TPeIBAPUTEILHBIM 3aIIyCKOM CO-
OTBETCTBYIOLIEH MPOTPAMMBI-00pAGOTYNKA 3TOTO PACHIUPEHUST U Tepeaadeii
eMy B KOMAaHIHOW CTpoKe WMEHM 3arpyxkaeMoro ¢aiima (Hampumep:
prog.asm — ml.exe prog.asm /AT; readme.txt — notepad.exe readme.txt
M T.IL);

O u MHOIue Apyrue Mo BallleMy YCMOTPEHHUIO.

Hama xe 3agaua cocrostia B TOM, YTOObI AaTh BAM OCHOBbI IPOrPaMMUPOBAHUSI,
HAYYUTh MCIIOJb30BATb OIEPATOPhbI accemOjiepa, OTKPHITh BO3MOXHOCTU omepa-
uuoHHoi cucteMbl MS-DOS, nokazaTb aaropuTMbl U IPMHLMIbLL UX PAOOTHL
BaMm nmocraTouHo OymeT WHOTHA 3arfIsiObIBATH B TOTOBBIN acceMOJepHbIN daiin
000TOYKM (BITpOYeM, KaK W JIIOOBIX APYTHX TIpOTpaMM, paccMaTpUBaeMBIX B Ha-
CTOSILLEH KHUIE), YTOObI "BBITAILUTL' U3 HEro HeoOXOJUMbIe IOANPOrPAMMEI,
[POYUTATh OIMMUCAHUS K HUM, UCIOJIb30BaTh B CBOMX MPOrpaMmax.

Kak BBl yXe IOHsUIM, HAaIMCAHKUE MOJHOLEHHON ¢hailnoBoil obomouku a1 MS-
DOS tpebyer nomonHuTeNbHbIX ycunuil. Tem Oojiee, 4TO IIMPOKO M3BECTHBIA
Norton Commander He cpa3y HauuHaics ¢ Bepcun 5.0.

31.1.1. Bbi30B BHeLLUHUX BCNOMoOraTesbHbIX NporpamMm

Yrto ke kacaeTcd Mpoleaypbl peAaKTUPOBaHMS (PailioB, TO MOXHO cKazaTh Clie-
aywouiee. JJaHHag npouenypa JOBOJIBHO CIOXHA U TPeOyeT MHOIO BPEMEHU LIS ee
HarucaHUs Ha YUCTOM acceMOnepe. B HacTosMii MOMEHT CylllecTBYeT MHOXKECTBO
MOIIIHBIX BHEUIHUX MHOTO(MYHKIIMOHATBHBIX PEIaKTOPOB (HarpuMep, TOT Xe
Hacker's View), kKoropble BIIOJHE MOXHO IIpUBSI3aTh K obosouke. Heobxogumo
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[PEAOCTaBUTh I110JIb30BATENI0 BO3MOXHOCTb YKa3aTh IIOJIHbIA IyThb (WM [POCTO
UMSI) K TEKCTOBOMY PEeIaKTOpy, KOTOPbINi OYJET BBI3BIBATHCS MPW HaXaTWM, Ha-
mpuMep, Ha kmasumm <F3>/<F4>, ¢ mepenaveil B KOMaHIHON CTpOKe TEKYIIIETO
daitna. OauH U3 AITOPUTMOB PEIAKTUPOBAHUS (pailia YMTAlTe HUXE.

AHAJIOTMYHBIM 00pa3oM MOXHO IOCTYIIMTh M ¢ apxuBaMu. Eciau, Hampumep,
MOJTE30BATEb TBITACTCS TTOCMOTPETh WJIM 3alyCTUTH (aiiil ¢ paclIupeHueM Zip,
rar ¥ T. ., TO HY;KHO OyIeT 3arpy3UTh COOTBETCTBYIOIINIA apXWBaTOp U MEpeaaTh
eMy WMSI OTKpPBIBAEMOTO WM 3amyckaemoro aiina. Ilomxb3oBarenio 060T0UKI
HeobxoauMo OyaeT yKaszaTh MyTh K apXWUBATOPY W €T0 UM, KOTOPBIE JTOJIKHBI CO-
xpaHatbed B INI-gaiine (koHdurypaumoHHoM daiine) oOoJoUKU M IpU ee 3a-
IyCKE aBTOMATUYECKU CUYUTHIBATHCS B MaMATb. MHOIME apXUMBaTOpPbl MMO3BOJSIOT
VIIAKOBbIBATh (Daiiyibl, CIUCOK KOTOPbIX HAXOAUTCS B HEKOTOPOM BPEMEHHOM
daiine, nepegaBaeMoM MM B KOMAHAHOM CTPOKE ¢ OIpeAeleHHBIMU OILIUSIMMU.
Hampumep, RAR. 3To MOXHO MCMONBH30BaTh M B CBOUX IIEJSIX. €CJIM TIOJH30Ba-
TeJTb COOMpAETCsl 3aapXUBUPOBATh OTMEUEHHBIE (DaiiTbl, TO TIPEXKIe YeM BBI3BATh
apxXuBatop, 00O0JIOUYKA JOJKHA COXPAHUTH CITUCOK OTMEUEHHBIX MOTh30BaTEIICM
¢ail;ioB B KAKOM-HHOYIL CBOEM, BpeMeHHOM hailyle 1 Tepefath 5TH MapaMeTphl
apxXUBaTopy B KOMaHAHOI crpoke. IlomaepuBaeT M TOT WIM WHOKH apXUBaTOp
HEOOXOAUMBIE OILMU, MOXHO IIOCMOTPETh B €r0 CIPABOUYHON MHPOPMALIUU.

31.1.2. PegakTupoBaHue cpaiina

PenaktupoBaHue aita MOXHO peann3oBaTh CleAylOIIUM obpazoM. OTBoasTCS
JBa cerMeHTa, cKaxkeM, 64 Koéaiita u 128 KGaiir (ognH moykeH ObITh B /Ba pasa
0oJibllle BTOPOTO), B MEHBIINIM U3 KOTOPBIX 3arpyxaercst aity, a B GoNblnii 3aHO-
CATCS CChUIKU (CMELLEHMS) pasMepoM B CJIOBO Ha ovepeaHoil cumBoa (Tabm. 31.1).

Ta6nunya 31.1. PegaxktupoBarune ¢hairina. Bug naHytpu

CermeHT ¢ chaitnom (64 K6aitita) Ha skpaHe CermeHT cmewyeHmii (128 K6aiir)

TekcT Teker 0001 0002 0003 0004 0005 FFFF

B neBoii kononke tadauubl (CermeHnT ¢ ¢aiiaoM) MokasaHo, 4YTO 3arpyxeH aiia
pasmepom 5 Gaitt ("Tekct"), B cpeaHeit (Ha 3kpane) — To, Kak caiin Oyaer oro-
Opaxarbcsl Ha 9KpaHe, a B InpaBoii (CerMeHT CMeHIEHHi) pPACIONOXEHbI
16-paspsiaHble CMEIUEHMs] HA KaxXiblid cUMBOJI B cermeHTe ¢ (aiiiom. CumBoOj
"T" ciemyeT 3amMchIBaTh HA JUCK U BBIBOJWTH HA 3KpaH MEPBBIM, "€" — BTOPBIM,
"K" — TpeTbuM U T. A. [TociaenHee uncio (FFFFh) CUTHAIM3UPYET O KOHIIE ¢haiina.
Tak kKak (aiiyr TOTbKO YTO 3arpykKeH W ellle He pPeTaKTUPOBAJICS, TO CUMBOJBI
pacmojyiaratoTcs B MaMATH MOCIeI0BaTeIbHO, IPYT 3a JPYTOM.

"on "won

Ternepb 10MyCTUM, YTO TIOJIB30BATENbh BCTABUI MEXIYy cUMBojiaMu "K' M "c" cuM-
Boa "11". CoaepXumMoe MaMsTH y Hac JOJKHO U3MEHUThes (Tadd. 31.2).
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Ta6nuya 31.2. [JobasneHne ogHOro cuMBosia B peaaKTnpyembiii gparis

CermeHT ¢ daitnom Ha akpaHe CermeHT cMelLleHmii (128 K6aiir)
(64 K6aiiTa)
TekeTy, Tekuct 0001 0002 0003 0006 0004 0005 FFFF

Ilpu coxpaneHuu xe ¢aina cieayer NPOM3BOAUTH 3aMUCh MOOAKMTHO, MOayYast
HeoOXoauMoe cMellleHre M3 KOJOHKM CerMeHT CMeIeHHid: MepBbIM 3allMChIBaEM
cumBon "T", BropeiM — "e", TpeTbUM — "K', yeTBepTbiM — "1II" U T. 1. Ciaenyer
OTMETHUTD, YTO 3aMUCh OYAET MPOUCXOAUTH AOBOJBHO ObIcTpo, T. K. BIOS mnuimer

JaHHBIE He TTo 6aiiTaM, a cpasy GroKaMu.

BDTO OIMH U3 CAMBIX TPOCTBIX U JANEKO HE ONTUMATBHBIX alTopuUTMOB. BMmecto
BCTaBKM CMENIEHUS MOXHO OBIJIO TPOCTO BCTABISITh caM cuMBoi. [lompoOyiiTe
caMU peayin30BaTh KakKoW-HUOYIb aNTOPUTM pelakTUpOoBaHUS ¢aitoB. DTo Oyaer
JUIS Bac O4YeHb XOpollel MpakTUKOil MpUMeHeHHUs acceMoepa.

st gero MBI TIpUBEIN UMEHHO 3TOT anroputm? Jlemo B ToMm, 4To B erase 32 Mbl
paccMoTpuM Tabnuily pasmelieHust aitos. [lpuHIMTT XpaHEeHUsT ouyepeaHoi
nopuuu (0YepeaHOro CeKTopa) MPaKTUYeCKU IOJHOCTHIO COBIAMAET ¢ JAHHBIM
AJITOPUTMOM.

31.2. AHTUBUPYCHbIE BO3MOXHOCTU 060/10UKM

31.2.1. Kak 3awmtutb KomMnblotep
OT 3apaXeHuf ero pe3ngeHTHbLIMU BUpycamu

Jlio6oii pe3auaeHTHBII BUPYC B OINpeAeieHHbId MOMEHT AOJKEH IepeXBaTblBaTh
HEeKOTOpble TIpepbIBAaHUS s cBoell akTMBU3alMu. Kak mpaBuiio, mepexBaTbiBa-
I0TCS cleaylolnue TpepbiBaHus: 21h — cepBuc MS-DOS, 1ch — TaiimMep, BbI3bI-
BaeMblil aBTOMaTudecku MpuoausutesbHo 18,2 paza B cekyHay, 13h — paborta ¢
muckamu cpenctBamu BIOS, 25n m 26n — paborta ¢ aumckamu cpencrBamMu MS-
DOS. Ecnu BUpyc He MepexBaTUT HU OJHO MpepbiBaHME, TO OH TaK U OCTAHETCS
B IaMATH, HO aKTUBM3UPOBATbCS HE OyIEeT, a CleAOBaTeIbHO, U HUYEro CIenaThb
He cMoxeT. BcmomHuTe Bce pe3auaeHTHbIE IMPOrpaMMbl M3 KHUIU, KOTOPbIE Mbl
paccMaTpuBanu. Kaxnblii pe3uaeHT B 00s3aTeJbHOM IMOPSIKE IEPeXBAThIBAIL TO
WM MHOE MpepbIBAHUE.

Bo3zHukaeT Bompoc: MOXHO JU cAelaTh TaK, YTOObl BUPYC HE CMOI IepeXBaTUTh
HY OIHO MIpephbiBaHue?

OmMH U3 caMmbIX HANEXHBIX CIIOCOOOB 3AIIUTHI OT PE3UACHTHBIX BUPYCOB 3aKIIOYa-
eTcs B caenyoieM. [luiiercd mpocToil pe3uaeHT, KOTOPBI cpasy Mmocie 3arpy3kKu
CUMTBHIBAET B CBOIl Oydep Tekyliee COCTOSHUE TAONUIIBI BEKTOPOB MpEepbIBAHMIA
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TIpY TIOMOIIIY KOMaHIB movs MW TIoHo0HOM eif. Kak m3BecTHO, TabnuIa pacmosa-
raercsl 1o aapecy 0000:0000h M 3aHHMAaeT 256 (KOJMYECTBO BEKTOPOB IIpephbiBa-
Huii) * 4 (cermeHT + cMeuieHue Bekropa) = 1024 Gaiita. Pe3uaeHT Takke CaeauT
3a TEeM, BbI3bIBAET JM Kakasg-HUOyab mporpamMma GYHKIHIO 4Bh MpepbIBAHUS
21h — 3arpy3ka M 3amycK mporpammbl. Ee Moker BbI3BaTh, Hampumep, Norton
Commander, KOTOpbIA 3alMycKaeT IporpaMmy Io TpeboBaHUIO mojb3oBartes. Eciu
TaK, TO IOCJE TOro, KaK 3amyllleHHAas IporpaMma OTpaboTaeT, pe3uJCHT KOIMUPYeT
COXpaHEeHHYI Tabiuily U3 cBoero Oydepa B TabiIuIly BEKTOPOB MpepbiBaHuit. Ta-
KM 00pa3oM, eclii Kakasg-Tnbo MporpaMma, B TOM YHCIe W Pe3WICHTHBIN BUpYC,
repexBaTuiia HEKOTOpOoe TMpepbiBaHKWE, TO Halll PEe3UACHT "BBIPYOUT' ero BBI3OB.
MMoxyunTest, 9To BUPYC W HAXOAWTCSA B TIAMSITH, HO HEe MOXET aKTHBU3MPOBATEHCSI.

Hacrosmmit crmocod uMeeT 1Ba HETOCTATKA:

O moka paboraeT 3amylleHHAas 3apakeHHAs TIporpaMMma, BUPYC HaXOOWTCS B
MTaMSITH 1 YK€ MOXKET 3apaxarb IpyTie ¢haifirsr;

O eciau 3amyckaercs OObIYHBIA PE3UAECHT, TO Hallla Iporpamma Takxe "orcever”
€ro, BCJICNCTBUE YeTO 3aTPYy;KEHHBIM pEe3NICHT TaKKe HE CMOXET aKTHBHM3MU-
poBaThesl.

DTU HEJOCTaTKU MOXHO MCK/IIOYMTb, YCOBEPIIEHCTBOBAB Hall pesuiaeHt. Hanpu-
Mep, ero0 MOXHO BKITIOUMTH B COOCTBEHHYIO O0OJOUKY, a B Heil caMmoll cremaTh
BOBMOXHOCTE TIEPEKITIOUCHUST OTIITNN COXPaHEHNS/BOCCTAHOBICHNS TAOMUIIHI BEK-
TOPOB TIPEPBIBAHNI TOCTe KaOKIOTO 3aIlycKa TpoTrpaMMEl. Bemb Tiepenm samycKom
TTporpaMM YacThb JTI000# (aitmoBoil 000TOYKN TaK WIH WHAYe OCTaeTcs B TAMSITH.
Ecnu noab3oBaTenb He yBepeH, YTO 3allycKaeMblil ¢aiil "JuCThIi”, OH MOXET yC-
TAHOBUTb OIILIMIO COXPAHEHMS U BOCCTAHOBJEHMsI TAabJIMIIbI BEKTOPOB IIPepbiBAHUI
IIyTeM IIPOCTOr0 HAXKATUSA KOMOMHALIMK HEKOTOPbIX KaaBuill. M HA0GopoT.

Bonee Toro, mporpamma-pe3uieHT WIM 000JI0YKA MOIYT MOJIYYUTb KOJIHYECTBO
CBOOOAHOI MAMITH Tepen 3alyCKOM IPOrpaMMbl, M, KaK TOJABKO OHA OTpadboTa-
JIa, IPOBEPUTh, U3MEHWICI JM 00beM OCHOBHOIl maMaTu uiu HeT. Eciu ymeHb-
MIWJICA, 3HAYUT, B TTAMATH OCTalach Kakas-To TIPOTpaMMa, O 4eM clieAyeT HeMead-
JIEHHO COOOIINTH TTOb30BATEINIO.

31ech CTOUT OTMETUTh, UTO HE BCE PE3UIEHTHbIC BUPYCHl YMEHBLIAIOT OObEM
cBobomHOM TaMmsiTH. HekoTopble W3 HUX pacrojararoTcs B CIEIUaNbHBIX oOmac-
Tax oo "obomanbeBapT' OC, He yMeHbIIas nmaMaTb. Ho HM onwH pe3mmeHTHEIN
BUPYC He CMOXET 3alpeTUTh Hallell mporpaMMe-pe3uaeHTy BOCCTAHOBHUTH TPE-
BapUTEIBLHO COXPAaHEHHYIO TAaOMWITy BEKTOPOB IpephiBaHNil. Kpome ciydaes, Ko-
rga paspaboTuMK BUpyca 3HAI O CYLIECTBOBAHMMU HAlleid IporpaMMbl U CIELU-
albHO paspaboraj Ipoueaypy IPOTUB Halllero pe3uaeHTHoro monyns. Ho pns
5TOro eMy IpUAETCS CIiepBa Pa300parh Hallly IporpaMMy, a yX 3aTeM Hamucarb
00pabOTUMK, OTKJIIOUAIOLIMI Halll Pe3UIEHT.

Ecnmu BBl muiiete cBOIO 0O0OJOYKY, TO PEKOMEHAYI0 HAMUCAThb TaAKYIO ITOAIPO-
rpaMMmy, a 3aTeM MOoMmpoOOBaTh ee JefCTBUE Ha 000N pe3UAEHTHON IporpaMme.
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31.2.2. Kak 3awmTutb KOMMbloTEP
OT NporpamMmm-paspyLumteniein gUcKoBoi nHcpopmayumn

Kak mpaBuio, nporpammbl JUIsi paboThl ¢ (aitiaMu UCTIONB3YIOT MpepbiBaHue MS-
DOS 21h, koropoe obpaiaercd K npepbiBaHdio BIOS 13n. IlpepbiBaHue 13h no-
3BOJISIET YUTATh, IMCaTh U POPMATUPOBATH CEKTOPDI KECTKOIO MM TMOKOIo JUCcKa.

B I13Y ecrtb MolliHbIe, HO TOBOJBHO CIIOXHBIE MPOLEAYPhI A1 BEIIOJIHEHHUS YKa-
3aHHBIX BblIlle OefcTBUI. B oueHb peakux ciydyasgx MmporpaMmmbl paboTaloT ¢ AMC-
KOM HAIPSMYIO, T. €. UCIIOJb3YIOT CBOU IPOLELYPbl YTEHUS U 3aIUCU CEKTOPOB.
K takum mporpammam MoxHo oTHecTH DiskEditor u3 yrunur Norton. Bupych
TaKXKe OUYeHb PeJKO MMEIOT MOAOOHBIE COOCTBEHHBIC MOAMPOTPaMMBbI, T. K. MPO-
LieAypa YTEHUS OTHOTO CEKTOpa HOBOJbHO-TAKM [POMO3AKA U HE YHUBEpCAIbHA.
TeM He MeHee, Takue DK30TUYeCKHE BHUPYCHI cyliecTByloT. K coxkaneHuio, cie-
JIUTh 32 UX JEACTBUSIMU IPAKTUIECKHU HEBO3MOXKHO.

OpHako IporpaMMbl, KOTOpble MCIIOAb3YIOT IpepbiBaHue BIOS 13n unum DOS
25h (YTEHME CEKTOpa)/26h (3alUCh CEKTOpa) A paboThl ¢ AUCKAMU, JIEFKO KOH-
TpoJMpoBaTh. JIocTaTOYHO TTepeXBaTUTh TpephbIBaHAE 13h W CISOUTH 32 BHI3OBOM
cooTBeTCTBYIOIIEH GhyAKINN. Ecim BuI3bIBacTc GYHKIHS 3aMCcH WIN hopMaTH-
POBaHUA, TO TIPOCTO BEPHYTH BBI3BIBAIOIIEH 3TO TpepbIBaHWE TporpaMMe Koo
ombku. Ilporpamma, meiTalomascd 4yTo-aubO 3amucaTh HA JUCK MM €ro OT-
¢opmarupoBarb, MOJYyYUT cooOlEeHUE 00 OlIMOKE U MOCUUTAET, YTO JIMOO AUCK
3aIMIIEeH OT 3amucy, Jubo cekTop He HaiineH, Jubo yTo-HUOYynb mpyroe (Bce
3aBUCUT OT TOTO, KaKO¥ KOA OIMMOKN BepHeT Hallla TIpoTieaypa).

MoxHO TOCTYIUTh eme XuTpee. DakTUecKn 3armch/gpopMaTipoBadie He TIpo-
M3BOMUTH, HO TIEpeaBaTh MpoTpaMMe COOOIeHNe 00 YCIEeNTHOM BBITTOJTHEHWH TOTO
WV WHOTO NEHCTBUS, TIPU 3ToM 3ahUKCHUPOBAB TIOMBITKY 3aIicH/dhopMaTipOBaHAS
B CBOIi ¢hailsl 0TYETa, KOTOPBIA MOXET IOCMOTPETh MOJIb30BATEb.

DTOT crnocod MOXHO TaKKe BKIIOYMTh B CBOIO O0OJOUKY, IPUYEM B pPa3HbIX Ba-
puanrax. Haopumep:

O npou3BOAMTDH 3aNKUCh/POPMATUPOBAHUE BCEIIA;
O TpoW3BOANTE 3aMMCh/POPMATHPOBAHNE TOTHEKO B 000JI0UKE;
O He MPOM3BOINTH 3aNMCh/dhopMaTHpOBaHTE BOOOIIIE.

IMpn 3TOM TOMB30BaTENb MOMKEH BBEIOPaTh TOT BapWaHT, KOTOPHIH eMy OoJbIe
BCETO TIOAXOANT B OTpeaeiicHHOe BpeMsl. TaknuM ob6pa3oM, MOKHO WCKITIOUATH Ha
99% BepOSTHOCTb 3apaxeHus APYrux (aidaoB BUPYCOM, KOTOPbLA HAXOMUTCS Ha
HE3HAKOMOM AMCKETe M 3aIlyCKaeTcs MOJIb30BATENEM.

OO6parnraemM Balre BHHMaHHe, 4TO Bce (YHKIUU PabOThl ¢ IMCKaMU U ailiramu
MS-DOS paboraior ¢ noMolublo IpepbiBaHus 13h. IloaToMy nocraToyHO Iiepe-
XBaTUTB TOJIBKO TipepbiBaHue BIOS.

Kombunampys TepBBIit 1 BTOpOi#l CITOCOOBI B Baiei 000jI0UKe MW TIpoTpamMe,
MOXHO TOBOJbHO HAMEXHO 3allUTUTh KOMIIBIOTEP OT 3apaXKEeHUs] HEHM3BECTHBIM
BUPYCOM M CIIOKOMHO 3aITyCKAaTh JII0Oble HOBbIE IMPOrPAMMBI C YYKUX JMCKOB.
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Bce o gucke u channosou cucrteme

32.1. Yto HaxoguUTCA Ha gUckKe?

B HacTosiiieil raaBe Mbl pacCCMOTPUM, UTO PACIOIAraeTcsd B OMpelneleHHbIX yda-
CTKAaX XXECTKOro M rubkoro muckoB. ng Gojee OeTaJbHOIO U IPAKTUYECKOIO
WU3YYEHUsT ClIelyeT BOCIOJNB30BATLCS CIEIMATbHBIMU TporpaMMamMiu. ONTUMAaNlb-
Hoit saBnsiercst DiskEdit u3 maxkera wusBecTHbIX yTWIMT Norton Commander
(Norton Utilities). JIroboMy acceMOaeplIuKy paHO WM TO3MHO TPUAETCS TIpU-
OErHyTh K TTIOMOIIN 3TOW MPOTpaMMBbl UJW TTOJOOHON eif, 0cODeHHO eclii OH TH-
eT KOoA JJIst paboThl ¢ TUCKAMU.

32.1.1. Tabnuua pa3aenoB XXeCTKOro Aucka

IMoce BKITIOUEHWUS WM TIepe3arpy3Kd KOMITbIOTepa, TIepBOe, YTO CUMTHIBACTCS B
MaMsTh, — TAOMMIIA PA3AESIOB KECTKOro IMCKA, IMPeICTaBIAIONIas COOOH CIeiu-
JIbHO HAIMCAHHYIO IporpamMmy ¢ MHpopmalmeid o xecTkoM aucke. OHa BbIION-
HSIeT oIpedeaeHHbIe MEiCTBUS, a 3aTeM 3arpyXaeT U MepeaaeT yIpapieHue 3arpy-
304HOMY cekTopy (cM. Hike). Tabauua pasnenoB >KECTKOro MHUCKA CUMTHIBAETCS B
MaMsATh BCEra, €Clii B KOMIIbIOTEPE MPUCYTCTBYET BUHYECTEP, KOTOPBIA JOIKHBIM
obpa3oM pa3buT Ha pasaenbl. Jlaxke B ciyyae, eciu I10Jb30BaTeNlb 3arpyxKaer ore-
PAIIMOHHYI0 CHCTEMY ¢ THOKOTO AWcKa. JIMCKeThl He coiepKar 3Ty TabmuIy, W
TTepBOe, YTO HAa HUX HAXOIUTCSA, — 3TO 3aTPY30YHEIA CEKTOP.

Tabnuua pazaenoB XpaHUT B cebe MHGOPMALIMIO O pasiesax BUHYECTepa: Ha3Ba-
HMe pa3nena, CTAPTOBBIN CEKTOp, KOJIMYECTBO CEKTOPOB U Ip. DTy MHOPMALIUIO
W3HAYaJbHO 3aHOCWT B HYJIEBOW IMIWHAP, HYJEBYI JOPOXKY, TIEPBBI CEKTOP
nporpaMmma FDISK (mam mogoOHast eit) mepen Tem, KaK BHHYecTep OyAeT OT-
¢opmatuponaH. TMoab3oBaTenb MOXET CO37aTh BCEro OAWH pasien (Torma Oyksa
C OyzneT oTHOCHUTBCS K kKecTKoMmy ancky, D — Kk CD-ROM u x mipouum yctpoii-
cTBaM), a MOXeT pa3duTh BUHUYECTEp Ha Heckoibko pasnenoB (C, D, E... — xe-
ctkne auck, F — CD-ROM u 1. m.).

Ecnu BpydHyl0O WM MPOrpaMMHO OOHYJIUTb ITOT CEKTOp, TO BCsA MHGOpMALUSI O
pazaenax OydeT yHUUTOXEHa, BCASACTBUE YEro ONepalllOHHAS CUCTEMA HE CMOXET
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MONYYUTh AOCTYN K AucKy. OC BooOlle He pacro3HAaeT, YTO ITO XKECTKUH AMCK,
T. K. TIpOTpaMMa, PacIToIoKeHHass B 3TOM CeKTope, He 3arpy3uTcs B MamsTh. [1n-
caTh B 3Ty 00OJacTh MUCKa MOXHO TOJBKO € TTOMOIIBIO MPEephIBAHUS 13h WM TIps-
MOTO TIPOTPAaMMHUPOBAHNS KOHTPOJIJIepa KeCTKOTO THCKa.

OZ[HaKO CJICOYET MMETHb B BUAY, UTO B CJlIyda€ YHUYTOXCHUA I/IH(I)OpMaHI/H/I ns3
Ta6JIl/IleI Pas3gcyoB I10JIb30BATC/Ib CMOXKET BCC-TAKM IIOJYYMTb AJOCTYII M JdXKE
BOCCTAHOBUTD €€, €CIU:

O oH mnpeaBapUTeNbHO COXPAHWI TAOMIy pa3iesoB HA AMCKETY. DTO MO3BOJISI-
10T AejaTh MHOTMe creluanbHble nporpammbl. Hampumep: Norton Utilities,
Nuts&Bolts u mp.;

O XecTKuil AMCK MMEeT BCero oiuH pasiei. B TakoM ciydyae OmBITHBIA IOJb30-
BaTeJ b MOXET BPYYHYIO 3alucaTh HaYaJbHBIH M KOHEYHBIN ceKTopa Hampsi-
MyI0 B TaOJuUIly pasneioB (KOTOpble U3BECTHBI, T. K. BeCh JAUCK OTBEACH IS
OIHOIO paziena);

O monyYnTh TOCTYN K ¢haifiiaM ¢ TIOMOINBI0 CTEINaNTbHBIX TIporpaMM. Harpu-
mep, ¢ nomouiblo DiskEdit u3 nakera yrunut Norton Commander uiu ¢ no-
moiuibio DOS Navigator.

B sm000M cityyae, HA BOCCTAHOBJICHUE TAOJIMLIBI PA3LENIOB XKECTKOTO AUCKA MOXET
[MOHAAO0UTLCSA MHOIO BPEMEHU M HEpPBOB, MOITOMY DKCIEPUMEHTHI ¢ Hell Tpedy-
0T OT TIPOTPAMMIUCTA TBOWHOM GINTETBHOCTH W OCTOPOKHOCTH.

32.1.2. 3arpy304Hblil CEKTOP

[Mocne tabnuupl pasgenoB ciaenyeT 3arpy3odHbiii cekrop (BOOT-cekrop), K Ko-
TOPOMY MOXHO IOJYYMTb JOCTYIl HE TOJbKO C IOMOIUIBIO MpepbIBAHMUS 13h, HO
25h (4TeHMe cekTopa) / 26h (3ammch cextopa) DOS.

Kak yxe ynomMuHanochb Bblllie, U TAaOJMLA Pa3AesoB, U 3arpy30uYHbIA CEKTOp —
5TO TPOTPaMMBI, KOTOpBIE 3arpyKaloTcsl Tepel BCEMU OCTATHHBEIMH daimamMu
omnepalunoHHoi cucreMbl. UTOOBI B 9TOM yOEOUTBCSI, a TAKXKE PasobpaTh Mpo-
rpaMMBI (HaTipuMep, Ul U3YYeHUs] WX paboThI, eclW BBl MUIINTEe COOCTBEHHYIO
0C), [0CTaTOMHO IPOYUTATh 3TU CEKTOpa B IaMsTh, COXpaHUTh B daiiie u mo-
cMoOTpeTh B oTinaguuke uid B Hacker's View.

3arpy304Hbliii CEKTOP XPAHUT cleaylollyio nHdopmaiuio (tadn. 32.1).

Ta6nunya 32.1. [Nons 3arpy304HOro cekropa

Cmewenne OnucaHue

00h JMP Ha MEeTKY UHuumnanusawmm

NoeHTndpukatop — comepXut cBefieHUs o MporpaMme, cCO3faBLUell 3ToT
CeKTop

03h

Konuuyecteo 6aiT Ha cektop — Kak npaeusio — 512, xoTta ectb n 128, 256,

OBh 1024
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Tabnuya 32.1 (okoHyarve)

CmeweHne OnucaHune

0Dh Konunuecteo CEKTOPOB Ha KnacTtep

Konuuecteo 3ape3epBUpoBaHHbIX CEKTOPOB — NOCJiIe HUX naet Tabnuua pas-

OER MeLLieHus doaitnos (FAT)

10h Konuuecteo Konuii Tabnuubl pasmelueHus dcpaiinos (FAT) — kak npasuno,
AaBe

11n KonuuecTeo chaiinos 1 nogxaTtanoros, KOTopble MOMYT XPaHUTbCA B KOPHEBOM
KaTtasiore — UX KOSIM4YECTBO 3aBUCUT OT obbema Ancka

13h ObLee KONMUYECTBO CEKTOPOB Ha AUCKe

150 Heckpuntop — ans xecTtkoro aucka — 0F8h, ans gucket 3,5 gioiima u CD-
ROM — 0F0Oh

lé6h Konuuecteo cektopos B FAT

18h Konuyecteo cekTopoB Ha JOpoXKy (Heo6XoAUMo ANia NpepbiBaHusa 13h)

1Ah KonuuecTteo cTopoH (Heobxogumo ans npepbisaHusa 13h)

1Ch KonuuecTeo crieuuarbHbIX CrpATaHHbIX CEKTOPOB (Kak npagusio, 0)

24h Duanueckuii Homep gucka (HaunHas ot 0)

26h PaclumpeHHas curHatypa 3arpy3ouHoro gucka

27h CepuliiHblii HOMep ToMa

2Bh MeTka ToMa (MOXET HE COOTBETCTBOBATbL peasibHON)

36h WNaeHtncbukatop chaiinosoii cuctemsl aucka (FAT, FAT32, VFAT u . a.)

Boot-cexTop co3maetcs B mpoliecce GopMaTUPOBAHUST TUCKETHI, TIPUYEM €T0 KO
pasnmyaeTcss B 3aBUCHMOCTH OT TOTO, KaKoi TIporpaMMol MTpon3BoanTCs opMa-
THpOBaHUE.

Hanpumep, yruauta MS-DOS FORMAT.COM 3anuceiBaeT mporpammy, KOTO-
pas BeIIAeT Ha 3KpaH coobuieHue "Non-system disk or disk error” (HecucTeMHBIH
JUCK MIIM JIUCK C OLIMOKOI), ecliM Ha AMCKE He HaljeHbl (paiiibl onepaluoHHON
CHCTEMbI WJIU OHM HAXOAITCSA B OOJACTH ILIOXMX CEKTOPOB (HE CMOIIU OBITh
MOJHOCTbIO MpounTanbl). [locae Toro Kak cucTeMHble (Qailibl 3arpy3uiuch, Mpo-
rpaMma, pacliojoxeHHas B Boot-cekTtope, nepeiaeT UM yIpaBleHUE U HAa 3TOM
ee paboTa 3aKaHYMBaeTCs.

3arpy304Hblii CEKTOp JIETKO BOCCTaHaBIMBaeTcsa mporpammaMu tuma ScanDisk,
Norton DiskDoctor u mp.
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32.1.3. Tabnuua pasmewyeHuns dainos (FAT)

Kyna cioxnee BoccTaHOBUTH Tabauily pasmelieHus ¢aitnos (FAT — File
Allocation Table). MoxHo ckaszarb, 4ro 100 %-HOMY BOCCTaHOBJIEHMIO OHA BO-
00l1lle HEe MOJIEXKUT.

Tabiuua pasmeleHust ¢GailioB COAEPAKUT CChUIKM HA CEKTOPA, B KOTOPhIX I10C/Ie-
J0BaTe/bHO HAXOAATCS ovepeiaHbie nopuuu ¢daivios. [IpuHLIKMI UASHTUYEH TOMY,
KOTOpBIA onuchiBaicsa B pazd. 31.1.2 "Pedaxmupoeanue atira” eraevt 31.

HavanbHelil cexTop aiia HaxXomUTCS B TOM KaTajore, B KOTOPOM PAaCIONOXeH
daiin. Ilo cyru nena, moboi MoaKaTaaor, KpOMe KOPHEBOIO, pacrojaraercs Ha
JUCKe KaK oObIYHBIIA (paitn. B HeM comepxkuTes ciaeayroliass MHOOpMaLIUs:

O wuMeHa U pacliupeHus: (ailloB U MOAKATAIOIOB, HAXOAAIIMUXCS B OTOM Kara-
Jjore;

O ux pa3Mepbl, JaTa U BpeMs CO3[aHusl, arpuOyThi;
O crapToBBIit KnacTep aiina.

Korma wHeobxomnmMo 3arpy3wThb HEKOTOPHIN haifir, HeBaKHO, TEKCTOBBIN, TPO-
TPaMMHBIN TJIM WHOM, OTIepallTHOHHAsT cUcTeMa TIoJyJaeT B Karajore, B KOTOPOM
HaxXOAWTCS 3TOT haifyl, ero CTapTOBBIA KiacTep W CYWTHIBACT B MaMATh. Ecin
daitn umeer Gonblnii pasmep, yeM Kinactep, To OC HaxonauT B Tabiulle pa3Me-
1eHusd HailioB cledyloluid KiacTep, 3aTeM CICAYIOIUA M TaK IO LIENOYKe A0
TeX MOop, IoKa He MOJXYYUT CUTHAaN IociaeaHero kiacrepa. CUTHAIOM SBISETCA
yucno FFEOh ansa 16-6utHoit FAT (FAT16) wiu FFEF:FFFOh aasa 32-OUTHOM
(FAT32).

Cienyer OTMETUTb, UTO OIE€palMOHHAS cHcTeMa [Uld Oojee OBICTPOro AOCTyHa K
daiinaM MoCTOSIHHO XPAHUT B MAMATU 3apaHee CUMTAHHYIO TaGIUILy pa3sMeLleHMs
¢daiinos. Jlioboe nsmMeHeHUe IJIMHBL WIM COASPXUMOTro (aiina 3aHOCUTCA Ha TUCK
He TOJBKO B 0071acTh MaHHEBIX, HO W B FAT, m B Katajor, ecim cTapTOBHIN Kia-
cTep WM pasMep daiira N3SMEHUITNCE.

B HauvajgbHBIX ceKTopaxX IKMCKa COJAEPXKWUTCS, Kak TpaBujio, ABe Konuu FAT —
ecin omHa moBpeauTtcsi, To OC OyaeT ucnojb3oBaTh BTOpylo komnuto. Ilpu mpo-
BepKe JMCcKa CTeUaIbHBIMU MTporpaMMaMy TIPOUCXOJUT CpaBHEHME JIBYX KOTIHHA.
Ecnm onHa He cOOTBETCTBYET ApPYroi, TO MPOBEPSIONIAS TIporpamMma JENAeT MX
UISHTUYHBIMM, KaK U JOJKHO OBITb.

32.2. YpaneHune n BocctaHoBneHve cdanna

Bb1, BeposiTHO, oOpaTuiii BHUMaHUE, YTO CO3/IaHUE M 3aMuch ¢haiiaa Ha IUCK Tpo-
WCXOAMUT JOJIBIIE, YeM ero yaajleHue. DTo CBI3aHO ¢ Te€M, YTO OMNepaliuoHHast CUC-
TeMa He OYUIIAET 3aMoJHeHHbIE yAasieMbIM aiiloM cekTopa, a MPOCTO BHOCHUT
usmMeHeHust B Kataior U FAT. TIpu aToM mepBbIii cuMBoI paiina B Katajore MeHsI-
eTcs Ha OE5h. BecmoMHMTE ImporpaMmy BOCCTAHOBIEHHUS yIAIEHHBIX (PailloB — oHa



naBa 32. Bce o aucke u ¢hatinosovi cucreme 339

3ampaliuBaeT y ToJb3oBareNsl TepBoe MMsI BOccTaHaBiuBaeMoro daiina. Ecnu B
HasBaHUU aiia nepsblii cUMBOI O0ESh, To OC Takue (aiiibl HA 5KpaH HE BbIBO-
JUT, CUUTAS WX yIaIeHHBIMM, XOTd (PU3NYECKU HAa3BAHUS B KaTajlore OCTAIOTCS MO0
TeX I0p, IMOKA co3aaBaeMblil (aiia Ux He Iepe3aruileT.

Ilpu ymaneHuu cpaiiaa u3MeHsieTcsl Takxke M Tabauua pasmelneHus: ¢aiiiob. Te
KJIACTEPhl, KOTOPbIe OTMEYEHBbI 3a YAAIIeMbIM (DaiIoM, MPOCTO OOHYJIAIOTCS, 1a-
Basl BO3MOXHOCTb 3allMChIBATb HA WX MECTO Apyrylo uHdopmauuio. ObpariaeM
Ballle BHHMAHKE, YTO COAEPKHUMOE CEKTOpOB He obhyssaercs, Toabko FAT! Ilpu
5TOM CTAHOBUTCSA BO3MOXHBIM BOCCTAHOBJIEHHe yaajaeHHoro daitma. Ho Ae Bcermal

Ecnu HekoTtopas apyras mporpamMma MJIM €€ 4acTh yxXe 3amucalach B OCBODO-
JUBILUECS CEKTOPa, TO BOCCTAHOBUTH (Paill MOJHOCTBIO, €CTECTBEHHO, HE YAaCT-
csl. 3amOMHUTE: €ClAW Bbl CIAyYalHO YAIWAW BaXHBIA (aitia, To HeMeLIeHHO
MpeKkpaTuTe BCSIKYIO 3aMKCh Ha JHCK, Jgaxe 3arpy3ky OC c¢ storo aucka, T. K.
oTiepallioHHasl CHCTeMa cama MepuoANYecKr TTPOW3BOMNT 3aMKch (B YAaCTHOCTH,
usMensier SWAP-gaiin). JIydimmuit cnocod — 3arpy3uThesi ¢ JAPYroil AUCKETHI, U
3ayCTUTh MPOrpaMMy BOCCTAHOBAEHUS (aiiioB.

OnHako M B aToM ciydae HeT 100 %-Hoif TapaHTUM €TO YCIIEITHOTO BOCCTAHOB-
Jgenud. Ecau auck ObL1 cMIbHO parMEHTUPOBAH, na U ¢Gaill UMea HeMaIeHbKUI
pasMep, TO Mporpamma BOCCTAHOBJIE€HUs (aiIoB BaM Bpsd JMU IOMOXET, T. K.
(aitn Moxer ObITh pa3dpocaH MO BCeMy AMCKY: YACTh €ro MOXET HAXOAUThCH B
Hayajie OMCKa, YacTh B cepelurHe U 4acThb B KoHLE. A Tak kaK FAT oOHyineHa, To
W BOCCTAHABIMBATH MPUIETCS "BPYUYHYIO", UCTIONB3YS TIPU 3TOM TIPSIMOE peaakTH-
poBaHue aucka (Hampumep, porpammoii DiskEdit). Ho sTo neio oueHb KpomoT-
JINBOE U JIOJITOE.

32.3. OwmnbkKun chaitnoBoi cuctTemol

32.3.1. NoTtepsaHHbIe KnacTepbl paityIoBoOn CUCTEMbI
FAT, FAT32

J0BOJBHO YacTO HA MMCKE BO3HUKAIOT TAK HA3BIBAEMBIEC HOMEpsHHble KAACMEpbL.
DTo K1acTepbl, KOTOPbIE OTMEYEHbl KaK UCIONAb3yeMble (IPUHALIEKAT KAKOMY-TO
¢daiiny), Ho Ha camoOM jejie He 3aAeiicTBOBaHbl. B TakoM ciydyae mporpaMma Ipo-
BEPKU IHUCKOB, OOHAPYXXUB MOTEPSAHHbIE KIACTephbl, IpeodpasyeT UX B ¢ailibl B
KOPHEBOM Kartajore (ITpOCTO MpHCBAMBacT UM WMEHA) WJIM OTMedYaeT KaK CBO-
6oaHbIe (Ha BBIOOp TTONB30Bareid). [loTepssHHBIE TIEMOYKN KIACTepOB BO3HUKAIOT
B TOM cJlydae, ecii B TIporiecce pabOTBhI BHE3aITHO TIpeKpaTwiiach IMmoaada 3jeK-
TPONTUTAHUS WIJIW TIONB30BATEIh B MOMEHT 3alCU JAHHBIX Ha JUCK BBIKITIOUIIT
MUTaHUE KOMIIbIOTEPA.

Kak m3BecTHO, MaHHBIE He cpasy MUIIYTCS Ha JAUCK, a TMOMNaAalT B CMEUalIbHO
CO30AHHYIO K3LI-NaMaTh (eciau 3arpyxeHa nporpamma tuna SmartDrv). Koraa
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HeKoTopas TporpaMma OTIIpaBWIa TMOPILUI0 JAHHBIX Ha JUCK, OlepaluoHHas
cUCTeMA IIOMEILAET UX B KBII ONEPAaTUBHON MaMSITU, IPU 3TOM MOXET U3MEHUTb
FAT, xopHeBoil KaTajor v Ip., HO JaHHbIE HE 3alUCchiBAIOTCI cpasy. Bosmoxen
TaKXKe BapUaHT, KOIAAa 4YacTb JAHHBIX 3alucanach, a yacTh He ycmena. M ecnu B
9TOT MOMEHT II0Jb30BaTe/lb BBIKIIOUHUT KOMIIbIOTEp WM Haxmer Reset, To Ha
JIVCKe TIOSIBIISIIOTCST 5TU caMble TIOTepsTHHBbIE KJIacTephl.

Ecnu pabora Obuia 3aBepllieHa "HEKOPPEKTHO", T. €. He 4epe3 cIeluaabHO Ipej-
HasHAYeHHYI0 JUIS BBIKITIOYCHUS TUTaHUS KomaHay B MeHio Ilyek, to Win-
dows 9x Tpm Tocrmenylomieil 3arpyske CHCTEMBI aBTOMAaTWYEeCKH 3alycKaer
ScanDisk, koTopblil poBepsieT 11ETOCTHOCTD (haltIOBOI CUCTEMBI.

Hanocnenok eie pas xoresoch Obl TTOpeKOMEHIOBaTh BaM MopadoTaTh ¢ Mpo-
rpammoit DiskEdit. ¥YBepseM Bac, UTo OT 3TOTO BBl HUYETO He TOTepseTe, Jaxe
HaobopoT. Bo3bMUTE UMCTYIO JAMCKETY, 3aMUIINTEe HAa Hee HECKOJIbKo (aitioB u
npocMatpuBaiite B DiskEditor. Bam oTkpotoTcst Bce cekpeTsl (aitioBbIX cucTeM
FAT u FAT32.
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MpunoxeHue 1

AccembnnpoBaHune nporpamm
(nonyyeHue malwumHHOro Koga u3
accemMbnepHoOro nNUCTUHra)

LLlar 1. YctaHoBka MASM 6.10—6.13

s nmepeBoga accembiepHoro ¢aiia B MAlUMHHbBIA KO HEOOXOAMMO BOCIONb-
30BaThCsl CHELUAIbHOI ITporpammoli-accemoiepom. Haubosiee ronysnspHbiM ceiiyac
MOXHO Ha3paTb MOILIHbIA M C€BOOOJHO pacnpocrpaHsembiii Microsoft Macro
Assembler Bepcuit 6.10—6.13, KOTOpPBIi TTO3BOJSET CO3/ABATH MAITWHHBIN KO KaK
JUIs omepaimoHHoi cucremMbl MS-DOS, tak u st Windows. Ecimu y Bac yxke
YCTAaHOBJIEHO HeoOxoauMoe MporpaMMHOe odecriedeHre, TO TIPOCTO TIEpPeXoanTe Ko

BTOPOMY IIAry.

1.

3arpysute c caiita http://www.Kalashnikoff.ru camopacmakoBsBatomIHiics
apxuB camoit nporpaMmmbl MASM.EXE (oxomo 6 M6aiir).

Pacnakyiite mosydyeHHBIN apxuB. 151 3TOro 3amycTuTe 3arpyXKeHHBIN aiin
MASM.EXE B OC Windows u yKaxuTe KaTajJor, B KOTOPbIif HEoOXOMUMO
COXPaHWUTh AUCTPUOYTUB.

3anycTute haitn setup.exe n3 Karaigora Diskl.

Brioeputre xomanay Install the Microsoft Macro Assembler (YcraHOBUTBH
Microsoft Macro Assembler).

YKaxure olepalMOHHYI0 CUCTeMY, B KoTopoii Oyaer padoratb MASM (kak
npasuiao — oo omiusa DOS/Windows & NT).

B cnenyromiem okHe (Ycranapmumpath daiiasl ais MS Windows?) ykaxure
YES.

Hanee Bac crpocsit, HEoOXOAUMO Jid ycTaHaBIuBaTh PWB (TekcToBbIil pemakrop,
npeaHa3HAYeHHbIN WIS CO3MAaHUS U PedakTUpoBaHMs (ailioB). S pekoMeHIoBal
Obl Jydiie ucrons3oBarth DOS Navigator wium Aditor. Ykaxure YES pia
ycraHoBkr, NO — Ut Tiporycka.
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8. B cienylouiemM OKHE Bac CHPOCAIT, IOJb3YeTeCh JM Bbl Mbllibl0 Microsoft.
Ecin Taxk, To, HaxaB Ha YES, ycTaHOBLIMK WHCTAIUpYeT ApaiiBep 3TOM
MBITITH.

9. Tenepb oTBeThTe Ha Bompoc, cTouT Ju ycraHoBuTh ML.EXE. He BmaBasich B
TMOJAPOOHOCTH, OTMEUY: 00sI3aTeIbHO YCTaHOBHUTE 3Ty mporpammy. OHa HyXHa
HaM il paboThI.

10. Crnenyiolliee OKHO — YCTAHOBKA NOKYMEHTALlMM, KOTOpas BKIIOYaeT B cebs
uHGpopMaLNIO 0 BO3MOXHOCTIX MASM u noaaepKuBaeMbIX UM MHCTPYKIIMIX
accemOuepa. Eciii Bbl CMJIBHBL B AaHIJIMIICKOM, TO XeJIaTeJlbHO €€ YCTAHOBUTb U
BHUMATEJbHO ¢ HEll 03HAKOMUTBCS.

11. YcranoBka npumepoB mporpamMm. MASM comepXuUT NpUMepbl HMCXOMHBIX
KomoB nporpamMm g Windows. X MOXHO YCTaHOBUTH TSI O3HAKOMIICHUS.

12. Tenepb HeoOXOMMMO BBIOPATh AUCK U MYTH, Kyaa OyaeT yctaHoBieH MASM.

13. Ilocne Toro Kak Bbl YKa3ajiu BCE MYTH, IOSBUTCI OKHO, B KOTOpPOM OymayT
TepeyrciieHbl Bce ycTaHaBIMBaeMble BaMU KOMIIOHEHTH. Eciu BB Bce
yKazanu npasuibHo, To BEIOepuTe NO CHANGES (He MeHsiTh).

14. Tlocne Toro Kak TMporpaMma CKOTMpoBaTa HeoOXomuMble (ailibl, TOSBUTCS
HECKOJIbKO OKOH ¢ WHopMaluel o ToM, Kakue ¢haiabl ObITU U3MEHEHBI B
npouecce ycTaHoBkU. Ilpocro Haxumaite kinasuiny <Enter> mo tex mop,
IMoKa He nosiBuTcs okHO Main menu (OcHOBHOE MEHIO).

15. Broibepure B okHe Main menu (OcHoBHoe MeH10) omuuio Exit SETUP (Bbi-
XO[l U3 YCTAHOBKU).

16. 3aiigure B Karajor, B KOTOpbiil Obu1 ycraHosieH MASM (o yMoa4aHuoo —
CA\MASM611).

17. B nonkaranore BIN HaxomasTcsi ocHOBHbIE mporpaMmbl. B HeM Bbl MoxeTe
coznaBaTb ASM-¢aiinbl 1 acceMOIUPOBATh UX TAK, KAK OMUCHIBAETCS HIUXKE.

LLlar 2. AccembnupoBaHue

ITporpamma-accemonep (MASM, TASM, WASM, NASM wu np.) co3naer o0b-
eKTHBIN haityl ¢ paciiupeHreM obj. JJaHHbIN ¢haiia SBasieTcs] MePeXOTHBIM MEXTY
acceMOaepHbIM daitioM (asm) U mporpaMmoii (com/exe).

B caydae eciau acceMOnepHbId JUCTUHI CAMIIKOM OOJIBIIOI, TO IPOrpaMMy pas-
OMBAIOT HA HECKOJIbKO 4acreil. B OojbllMHCTBE cilydaeB OOXOISTCI AUPEKTUBOI
include (TaKuM 00pa3oM Mbl aCCEMONMPOBAIU HALIy 00OJ0UKY).

OnHako, ecnu (aiiibl, IPUCOSIMHSIEMblE YKA3AHHOM BbIlIE AUPEKTUBOM, OONbIIIME U
B OCHOBHOM HeU3MeHseMble (T. €. TOTOBblE IPOLEAyphl, He TpeOylole peaakTUpo-
BaHUs), TO TIOCTOSTHHOE acceMOMpOBaHWE STHX TIPOIEAYpP MOXET 3aHATh MHOTO
BpeMeHH. B TakoM ciy4ae, Kakmaass OTACTBHO B3ATas 9acTh MporpaMMBbl (acceMOrep-
HBIil KOA) acceMOIMpyeTcs MO OTAENbHOCTU, MPH 3TOM CO3AAeTCsl OAMH MJIM He-
CKOJIbKO 0OBbeKTHBIX (hailloB (¢ pacliupeHueM obj), KoTopbie He TPebYyIOT IOCTOSIH-
HOIo acceMOIMPOBAHUS, TOJBKO KOMIIOHOBKU (JIMHKOBKU) (cM. wae 3).
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LLar 3. KomnoHoBKa

Ecnu B mpoltiecce acceMOIUpoBaHUsI He ObLIO BBISIBIEHO OIMOOK B acceMmbep-
HOM JIMCTHHTe, TO TIporpaMMa-acceMOiep co3aacT oObeKTHBIN (aitn (¢ pacuiu-
peHueM obj).

3aTeM HEoOXOMMMO BOCTIONB30BATHCS KOMITOHOBIIMKOM (JTMHKOBIIUKOM), KOTOpBIE
BXOIAT B KOMILIEKT MporpaMMbl-acceMOiepa. JlaHHad mpouenypa BBIIOJHIETCS
ropasno OeIcTpee acceMOTMPOBAHMSL.

HMMmeHHO KOMIIOHOBIIMK CO3[deT TOTOBBIA K 3amycky aiin (mporpammy) ¢
paciiipeHueM com WM exe U3 oObeKTHOTO haitna (obj). Oba THMa UMEIT OTINYUS
B CTpyKType accemOaepHoil nporpaMMbl. [lepsbiii Tun (COM) He MOXET MpeBbIIATh
64 Ko6aitta n ucrnonbsyercs Tonbko B MS-DOS, onHako oH oueHb KOMITAKTHBIA W
VOOOHBIN JUIS HamMcaHWsT HeOONBIINX TIporpaMM W pesupeHToB nog MS-DOS.
B GonplivHCTBe caydyaeB, ecid IporpamMma HamucaHa Ha YMCTOM acceMmbnepe mom
MS-DOS, ner nHeobxommMocTn co3naBate EXE-daiinel. B HacTtosmieil kuure B
ME€PBOI YACTU PACCMATPUBAIOTCSI UMEHHO IporpamMmbl Tuna COM.

B ominume ot cosmaHusg miporpamMm Tuna COM, mipu co3gaHUM CTaHAAPTHBIX
EXE-nporpamm nox MS-DOS Her HeoOXOIMMOCTH YKa3biBaTb KaKue-1ubo
TmapaMeTpbl JUHKOBIIUKY TIpU KOMIIOHOBKe. Jleslo B TOM, YTO KOMITOHOBIIIUK He
MOXET aBTOMATHYECKH OTPeNIeIUTh KaKol THIT TToABepraeTcsl KOMITOHOBKE.

JIVHKOBIINK TakXKe TPOBEpsieT, HeT JIU KaKUX-TM0o ollnboK B 0OBeKTHOM dhaiiie,
HO He TIpaMMaTMyecKux, a Jorudeckux. Hampumep, orcyrcTBHEe HeoOXOAMMON
00beKTHOM OMOMMOTEKM, YKA3aHHOW B camMoM daiiie J1ub0 B KOMAHIHONU CTPOKE
(TrporpamMma-acceMOIep 3TOoTo He JeaeT).

Ecnmu ommbok He ObUTO OOHAPY:KEHO, KOMITOHOBIIWK CO3[AaeT MAITWHHBIA KO
(mporpammy Tuma COM uianm EXE), KkoTopylo MOXHO 3amycKaTh Ha BBITIOJTHEHNE.

( MNpumeuanve )

Mcxoas n3 BCEro BbILLEUSNOXEHHOrO, AernaeM BbiBOA, YTO ANS CO34aHUSI MALUMHHOMO
Koga HeobxoayMMOo BOCMOMbL30BaTbCA Kak MUHMMYM ABYMS Nporpammami: rnpogpamMmodl-
accembrniepom w KomnoHoswukoMm. OpHako ans MASM Bepcun 6.00—6.13 pocta-
TOYHO 3anycTuTb harin ml.exe, ykazaB B KOMaHAHOW CTPOKE napameTp /AT B npo-
uecce accembnupoBaHus. B Takom crnyyae MASM (ecrnum He 6bino owwnbok B
acceMbriepHOM NNCTUHre) asBTomatudeckn 3anyctut komnoHoswuk (LINK.EXE),
KOTOpbI co3gacT dann tnna COM.

Accemb6nupoBaHue U KOMMOHOBKa NporpamMm
naketamu Microsoft (MASM) u Borland (TASM)

HonycTtuM, Bbl CO31a1U B TEKCTOBOM peaakTope ¢aitn ¢ umeHem PROG.ASM.

Ecnu Bbl ucnonbzyere MASM 5.00—5.10, B KOMaHAHOI CTpOKE HEOOXOAUMO
yKaszaTb CJeyIoLiee:

> MASM.EXE PROG.ASM
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B pesynbrate cozmaercst daitn PROG.OBJ, koTopblii HY)KHO CIWMHKOBaTb TMPHU
noMoliy kommnoHoBuiMka (nuHkoBuka) LINK.EXE, Bxoasiero B KOMILIEKT
JAHHOIO IaKeTa:

> LINK.EXE PROG.OBJ /t

KomnoHosuiuk coszgact ¢aitn PROG.COM, koTopblii 1 HEOOXOAUMO 3aIyCKaTh.
D10 u OygeT MalIMHHBIA Koj accemOjgepHoi TporpaMmbl. [lapamerp /t
ykazbieaeT LINK.EXE, uto Heobxoaumo co3nath daitn Tuna COM.

Ecnu Bbl ncnonnsyere MASM 6.11—6.13, B KoMaHIHOU CTpoKe HEOOXOIMMO
yKazarhb clenylolee:

> ML.EXE PROG.ASM /AT

B pesynbrare 6ynyr cosmansl mBa ¢aitma: PROG.OBJ m PROG.COM. ®aiin
PROG.OBJ, ckopee Bcero, BaM 0oJibllie He TTIOHATOOUTCS, 1 €T0 MOXHO YIAJIUTh,
a PROG.COM wmoxHO 3amyckarb Ha BBITIOJTHEHHUE. DTO W OyAeT MALIMHHBIA KO
acceMOnepHoil nporpammbl. [lapamerp /AT ykasblBaeT IporpaMmme-accemonepy
(MASM), uyro nocne accemOIMpoOBaHUSI, B ciydae, e€cid OLIMOOK He OyieT
obHapyxeHo, cieayer 3anyctutb KoMmrnoHoBIMK (LINK.EXE) u nepenars emy
napaMmerphl 1 co3nanus ¢aiina tuna COM.

MapameTp /AT gomkeH ObiTb HabpaH 3AITIABHLIMW cumBonamm!

Ecnu Bbl ucnonbsyere Turbo Assembler (TASM), B KOMaHIHON CTpOKe
HeOo0X0AUMO YKa3aTh Cleyloliiee:
> TASM.EXE PROG.ASM

Eciu PROG.ASM He coaepkuT omubOK, TO B pe3yabrare OyaeT co3maH aita
PROG.OBJ, xoTopblii HYXKHO CKOMIIOHOBaTb IIpM ITIOMOIIM KOMITOHOBIINKA
(imukoBmuka) TLINK.EXE:

> TLINK.EXE PROG.OBJ /t

TLINK.EXE cosgact ¢aitn PROG.COM, KOTOpblii M HYXHO 3alyCTUTb HAa
BbinojHeHue. Ilapamerp /t ykaspiBaer TLINK.EXE, yTo HeoOxomuMmo co3iarb
¢daitn tuna COM.
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TunuyHblie ownNBKK
npu accem6smposaHnn NporpamMmbl

Tlink32.exe He KoMnuaupyeT ¢aiif, BbliaeT olnoKy:

Fatal: 16 bit segments not supported in module prog.asm

TASM32.EXE u TLINK32.EXE — accemOiep m KOMITOHOBIINK TOJBKO JUIS
nporpaMm, HanmucaHHbIX Mo OC Windows!

g accemOnupoBanus mnporpamm moa MS-DOS neooxogumbr TASM.EXE u
TLINK.EXE (s pexomenayio MASM 6.11—6.13).

Accembnep (TASM.EXE) He moxet Haittu ¢aiin 32RTM.EXE.

TASM 5.0 paboraer Tonbko moja yrpasaenueM OC Windows. Eciu Windows y
Bac HeT, To npuiaercs uckatb TASM 6onee crapeix Bepcuii (1.0—4.0), MASM no
Bepcum 5.10 BiItouuTensHo audo daiin 32RTM.EXE.

LINK npw xoMmmialiiy BBIIACT:
LINK : warning L4021: no stack segment
OpnHako ¢aiii ¢ pallMpeHueM exe co31aeTcsl.

HaHHoe coo0lleHue CBUIETENbCTBYET O TOM, UTO BBl 3a0bLIM yKa3aTb CTEK B
EXE-aiine. Ecnu Bel Hamucanu miporpamMmy tuna COM, a accemOnupyere ee
kak EXE, omyckass Heobxoaumble mnapameTpbl isi COM-daitna, To maHHas
COM-niporpamma OyzmeT paboTaTh HEKOPPEKTHO.

Eciu Bel cozmaete EXE-daiin, To MpocTo UTHOpPUPYHTE 3TO coolleHue, Jubo
cosfaiiTe ceTMEHT cTeKa.

OOparuTe BHMMAHUE, YTO B HACTOSILUEH KHUIE PACCMATPUBAIOTCSI B OOJBILKMHCTBE
ceoem nporpaMmbl Tna COM. Kak nomyuuts COM-¢aiin ckazaHo B
npunoxceruu 1.

AcceMOnep (TASM) BbinaeT ommoKy:
**Error** prog4.asm(l5) Near jump or call to different CS
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IMoMecTnTe B Bally MPOTPAMMY TIOCIIE CTPOKH CSEG segment CIIEAyIOIIee:

ASSUME CS:CSEG, DS:CSEG, ES:CSEG, SS:CSEG

CacceMOIUpoOBaHHBIN ail He paboTaeT: KOMIbIOTEp BUCHET (TporpaMma paboTraer
He Tak, KaK Hajo: BMECTO BBIBOAMMON CTPOKU — KAKUE-TO HEMOHSITHbIE CUMBOJIBI 1
Ip.), XOT4 Iporpamma HadpaHa BEpPHO (TOYb-B-TOUYb, KAK B IIPUMEpPE M3 KHUIK).

ITpobnema, BeposiTHO, B TOM, 4uTo Bl Hamucaiu COM-daiin, a accembiaupyere
ero, kak EXE. Kak npaBuibHo caccemOauposats COM-(aiin ckazaHo B npuio-
ocenuu 1.
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Tabnuubl n KOAbI CUMBOJIOB

OcHoBHbie cumonbl ASCII

B T1a6n. I13.1 mpuBenens ASCII-cumBonsr ot 00h mo 7Fh, ux Kombl B mecsaTud-
Hoit (konoHka DEC), wecrnanuarepuuHoii (komonka HEX) u aBouyHoil (Ko-
sonka BIN) cuctemMax cuMcCiIeHUs.

B xosnonke CkaH-KOA IIPUBOISITCS CKAH-KOIbl HAXCAMUSA COOTBETCTBYIOILMX Kiia-
BUIL, PACIIONOXEHHBIX Ha 0cHOGHOU KiaBuaType. CKaH-KOI OMAYCKAHUS KIIABULIK
COOTBETCTBYET CKaH-KOMY HAKATHS KIABUIIW C YCTAHOBICHHBIM CTapIUM CEIb-
MbIM OuToMm (OR 10000000b).

IMomHEBI cTUCOK CKaH-KOMOB KJIaBHATYphl HaxonuTcd B Tadm. 113.4.

B kononke Onmcanme COICP2KUTCA AOIIOJTHUTEIbHAA MH(bOpMaL[l/IH O COOTBCTCT-
BYIOIIEM CMMBOJIE I/I/I/UII/I €ro KozIe.

YcnosHblie COKpallCHUA:

DOS — orobpaxeHue CUMBOJIA HA BKPaHE IIPU IIOMOILIM BbIBOJA C UCIOJIb30BA-
HueM GYHKIHUHA 09h U 02h mpepbiBaHus 21h MS-DOS.

110B — oTrobpaxeHue CMMBOJA HA DKPaHE IpU IIOMOIIM BbIBOAA C MCIOJIb30BA-
HHUEM MeToja TIPSIMOTO OTOOpaskeHHs B Bumeobydep.

Tabnuua Takxke MO3BOJSIET JIEFKO U OBICTPO IEPEBOAUTh UMCIA B PA3HBIX CUCTE-
Max cuucieHust ot 00h no 7Fh (ot 0 go 127).

Ta6nuya N3.1. ASCIl-cumosnbi ot 00h go 7Fh, nx Kogbi B AECATUYHOM,
LleCTHaaLaTepuyHoOU 1 BOUYHOU cUCTeMax CHUC/IeHUs

CnmBon DEC HEX BIN CkaHn- Onncanne
Kopg

0 00 00000000 — Null

DOS, NOB: otobpaxaeT
kak "npo6en" (ASCII 20h)

© 1 01 00000001 — —
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Ta6nuya 3.1 (npofgomxeHue)

Cumson DEC HEX BIN CkaH- OnuncaHune
Kop,

® 2 02 00000010 — —

v 3 03 00000011 — —

¢ 4 04 00000100 — KoHeu nepegaun
(<Ctrl>+<D>)

& 5 05 00000101 — —

& 6 06 00000110 — —

. 7 07 00000111 — 3BOHOK
DOS: Bbimaet 3BYKOBOIA
curHan B guHamuKe
[NOB: BbIBOAUT cam CUMBOSI

° 8 08 00001000 OEh <BackSpace> (yaaneHue
cUMBOSIa crieBa oT Kypcopa)
DOS: nepegpuraet kypcop
Ha OfHY NO3ULMIO BIIEBO
[NOB: BbIBOAUT cam CUMBOSI

o 9 09 00001001  OFh <TAB>
DOS: BctarnseT Tabynauumio
(nepemelLaeT kypcop Mak-
CUMYM Ha 8 Noanumin Bnpaso)
[NMOB: BbIBOAUT caMm CUMBOSI

10 0A 00001010 — MepeBog cTpoku
DOS: nepeBoaut Kypcop Ha
cliefyIoLLYIO CTPOKY TeKy-
Lero ctonbua
[NOB: BbIBOAUT cam CUMBOSI

) 11 0B 00001011  — -

12 oC 00001100 — —

By 13 oD 00001101 — BosBpat kapeTku
DOS: nepesoaut Kypcop B
Hayaso TeKyLuell CTPOKK
MOB: BbIBOAUT CaM CUMBOJI

5 14 OE 00001110 — —
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Ta6nuya 3.1 (npofgomxeHue)

Cumson DEC HEX BIN CkaHn- OnuncaHune
Kop
o 15 OF 00001111 — -
> 16 10 00010000 — —
< 17 11 00010001 — —
) 18 12 00010010 — —
I 19 13 00010011 — —
q 20 14 00010100 — —
§ 21 15 00010101 — —
22 16 00010110 — —
1 23 17 00010111 — —
1 24 18 00011000 — —
! 25 19 00011001 — —
— 26 1A 00011010 — —
— 27 1B 00011011 0O1h <ESC>
DQOS, NOB: BbIBOAUT CUM-
Bon (cTpesnka Bneso)
_ 28 1C 00011100 — —
o 29 1D 00011101 — —
30 1E 00011110 — —
31 1F 00011111 — —
32 20 00100000 4Bh <MNpoben>
! 33 21 00100001 02h —
" 34 22 00100010  28h —
# 35 23 00100011  04h —
$ 36 24 00100100 05h —
% 37 25 00100101  06h —
& 38 26 00100110  08h —
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Ta6nuya 3.1 (npofgomxeHue)
Cumson DEC HEX BIN CkaHn- OnuncaHune
Kop
' 39 27 00100111  28h —
( 40 28 00101000 OAh —
) 41 29 00101001 OBh —
* 42 2A 00101010  09h —
+ 43 2B 00101011  ODh —
; 44 2C 00101100 33h —
- 45 2D 00101101  0Ch —
46 2E 00101110  34h —
/ 47 2F 00101111 35h —
0 48 30 00110000 OBh —
1 49 31 00110001 02h —
2 50 32 00110010 03h —
3 51 33 00110011  04h —
4 52 34 00110100 05h —
5 53 35 00110101 06h —
6 54 36 00110110 07h —
7 55 37 00110111 08h —
8 56 38 00111000 09h —
9 57 39 00111001  OAh —
58 3A 00111010 27h —
; 59 3B 00111011 27h —
< 60 3C 00111100 33h —
= 61 3D 00111101  0ODh —
> 62 3E 00111110  34h —
? 63 3F 00111111 35h —
@ 64 40 01000000 03h —
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Ta6nuya 3.1 (npofgomxeHue)

Cumson DEC HEX BIN CkaHn— OnuncaHune
Kop
A 65 41 01000001 1Eh —
B 66 42 01000010  30h —
C 67 43 01000011  2Eh —
D 68 44 01000100 20h —
E 69 45 01000101 12h —
F 70 46 01000110 21h —
G 71 47 01000111 22h —
H 72 48 01001000 23h —
I 73 49 01001001 17h —
J 74 4A 01001010  24h —
K 75 4B 01001011  25h —
L 76 4C 01001100 26h —
M 77 4D 01001101  32h —
N 78 4E 01001110  31h —
@) 79 4F 01001111  18h —
P 80 50 01010000 19h —
Q 81 51 01010001 10h —
R 82 52 01010010 13h —
S 83 53 01010011 1Fh —
T 84 54 01010100 14h —
U 85 55 01010101 16h —
Vv 86 56 01010110 2Fh —
W 87 57 01010111 11h —
X 88 58 01011000 2Dh —
Y 89 59 01011001  15h —
z 90 5A 01011010 2Ch —
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Ta6nuya 3.1 (npofgomxeHue)
Cumson DEC HEX BIN CkaHn- OnuncaHune
Kop

[ 91 5B 01011011 1Ah —

\ 92 5C 01011100 2Bh —

] 93 5D 01011101  1Bh —

~ 94 5E 01011110 07h —

_ 95 5F 01011111 0Ch —

‘ 96 60 01100000 29h —

a 97 61 01100001 1Eh —

b 98 62 01100010  30h —

c 99 63 01100011  3Eh —

d 100 64 01100100 20h —

e 101 65 01100101 12h —

f 102 66 01100110 21h —

g 103 67 01100111 22h —

h 104 68 01101000 23h —

I 105 69 01101001 17h —

j 106 6A 01101010  24h —

k 107 6B 01101011  25h —

I 108 6C 01101100 26h —

m 109 6D 01101101  32h —

n 110 6E 01101110  31h —

o 111 6F 01101111 18h —

p 112 70 01110000 19h —

q 113 71 01110001  10h —

r 114 72 01110010 13h —

s 115 73 01110011 1Fh —

t 116 74 01110100 14h —
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Ta6nuya 3.1 (okornuarve)

Cumson DEC HEX BIN CkaHn- OnuncaHune
Kop

u 117 75 01110101 16h —

v 118 76 01110110 2Fh —

w 119 77 01110111 11h —

X 120 78 01111000 2Dh —

y 121 79 01111001 15h —

z 122 7A 01111010 2Ch —

{ 123 7B 01111011 1Ah —

| 124 7C 01111100 2Bh —

} 125 7D 01111101  1Bh —

~ 126 7E 01111110  29h —

O 127 7F o1111111  — DOS, MNMOB: BeiIBOAUT CUM-

BOJ1 KaK €CTb

B rabn. I13.2 mnoka3aHbl
IBM cp866 ¢ kogamu B AeCATUYHOM, LIECTHAALATEPUYHON U JBOMYHON CUCTEMAX
cuncnenusi. Hactosiiasi KoaupoBka ucnojb3yetcsi B DOS-nporpamMmMax Kak oc-

HOBHasl KOIMPOBKA JIJIST OTOOPaKEHNST pyCCKMUX OYKB U TIceBIOTPaGhUKI.

cumBonbl ASCII (or 80h pgo FFh) komupoBku

Ta6nuya MN3.2. Cumsosnbl ASCII (ot 80h go FFh) koauposku IBM cp866 ¢ kogamu
B JE€CSATUYHOM, LLIECTHaALATEPUYHON Y ABOUHYHON CUCTEMAaX CHUCTIEHUS

CumBon DEC HEX BIN Cumson DEC HEX BIN

A 128 80 10000000 | 3 135 87 10000111
b 129 81 10000001 | U 136 88 10001000
B 130 82 10000010 | 1 137 89 10001001
r 131 83 10000011 | K 138 8A 10001010
a 132 84 10000100 | N 139 8B 10001011
E 133 85 10000101 | M 140 8C 10001100
X 134 86 10000110 | H 141 8D 10001101




356 lpunoxenus

Ta6nuya I13.2 (npogomxerne)

CumBon DEC HEX BIN Cumson DEC HEX BIN

@) 142 8E 10001110 | u 168 A8 10101000
n 143 8F 10001111 | i1 169 A9 10101001
P 144 90 10010000 | k 170 AA 10101010
C 145 91 10010001 | n 171 AB 10101011
T 146 92 10010010 | m 172 AC 10101100
y 147 93 10010011 | H 173 AD 10101101
0} 148 94 10010100 | o 174 AE 10101110
X 149 95 10010101 | n 175 AF 10101111
L, 150 96 10010110 176 BO 10110000
Y 151 97 10010111 177 B1 10110001
w 152 98 10011000 178 B2 10110010
L 153 99 10011001 179 B3 10110011
b 154 9A 10011010 180 B4 10110100
bl 155 9B 10011011 181 B5 10110101
b 156 9C 10011100 | 4| 182 B6 10110110
3 157 9D 10011101 | 4 183 B7 10110111
O 158 9E 10011110 | 5 184 B8 10111000
A 159 9F 10011111 |4 185 B9 10111001
a 160 AO 10100000 | || 186 BA 10111010
6 161 Al 10100001 | 7 187 BB 10111011
B 162 A2 10100010 | 4! 188 BC 10111100
r 163 A3 10100011 | 4 189 BD 10111101
a 164 A4 10100100 | < 190 BE 10111110
e 165 A5 10100101 | 191 BF 10111111
X 166 A6 10100110 | L 192 co 11000000
3 167 A7 10100111 | L 193 C1 11000001
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Ta6nuya I13.2 (npogomxerne)

CumBon DEC HEX BIN Cumson DEC HEX BIN
T 194 C2 11000010 | gy 220 DC 11011100
F 195 C3 11000011 | || 221 DD 11011101
— 196 C4 11000100 | | 222 DE 11011110
+ 197 C5 11000101 | M 223 DF 11011111
E 198 Ccé6 11000110 | p 224 EO 11100000
13 199 c7 11000111 | c 225 E1 11100001
L 200 C8 11001000 | 1 226 E2 11100010
F 201 C9 11001001 || y 227 E3 11100011
4L 202 CA 11001010 | ¢ 228 E4 11100100
T 203 CB 11001011 || x 229 E5 11100101
k 204 CcC 11001100 | uy 230 E6 11100110
= 205 CD 11001101 | u 231 E7 11100111
L 206 CE 11001110 | w 232 E8 11101000
207 CF 11001111 | 233 E9 11101001
L 208 DO 11010000 | b 234 EA 11101010
T 209 D1 11010001 | bI 235 EB 11101011
T 210 D2 11010010 | b 236 EC 11101100
L 211 D3 11010011 | » 237 ED 11101101
L 212 D4 11010100 | 10 238 EE 11101110
F 213 D5 11010101 | = 239 EF 11101111
r 214 D6 11010110 | E 240 FO 11110000
4+ 215 D7 11010111 | & 241 F1 11110001
+ 216 D8 11011000 | ¢ 242 F2 11110010
4 217 D9 11011001 | € 243 F3 11110011
r 218 DA 11011010 | 1 244 F4 11110100
[ | 219 DB 11011011 | 1 245 F5 11110101
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Ta6nuya MN3.2 (okonyarve)

CumBon DEC HEX BIN CumBon DEC HEX BIN

Y 246 F6 11110110 | ¥ 251 FB 11111011

y 247 F7 11110111 | Ne 252 FC 11111100

° 248 F8 11111000 | = 253 FD 11111101
249 Fo 11111001 | m 254 FE 11111110
250 FA 11111010 255 FF 11111111

PacwunpeHHble koabl ASCII

Pacuiupennsie xkoapl ASCII Haxompgrcst B taou. I13.3. Paciuupenusiii kog ASCII
BO3BpAIIACTCSI B PETUCTP ah TOCJE BBINOMHEHUS (PYHKIUU 00h TIPEepBIBAHUS 16h,
P 3TOM al comepxkut 0.

( MpumeyaHne )

KnaBuwia, nOMEYEeHHasa CUMBONIOM * (3BE3404Ka) C ABYX CTOPOH, HAaXoAWUTCA Ha Lund-
poBoOMI KnasuaType.

Tabnuya I13.3. PaciunpenHsie kogsl ASCII

¢YHKU,VIOHaJ1beIe Knasuim

Kneenwa Kopg | KnaBuwa Kopg | KnaBuwa Kopg | KnaBuwa Kop,

<F1> 3Bh <Alt>+<F1> 68h | <Ctrl>+<F1>  5Eh | <Shift>+<F1> 54h

<F2> 3Ch | <Alt>+<F2> 69h | <Ctrl>+<F2> 5Fh | <Shift>+<F2> 55h |
<F3> 3Dh | <Alt>+<F3> 6Ah | <Ctrl>+<F3>  60h | <Shift>+<F3> 56h |
<F4> 3Eh <Alt>+<F4> 6Bh | <Ctrl>+<F4>  61h | <Shift>+<F4> 57h |
<F5> 3Fh <Alt>+<F5> 6Ch | <Ctrl>+<F5>  62h | <Shift>+<F5> 58h |
<F6> 40h <Alt>+<F6> 6Dh | <Ctrl>+<F6>  63h | <Shift>+<F6> 59h |
<F7> 41h <Alt>+<F7> 6Eh | <Cirl>+<F7>  64h | <Shift>+<F7> 5Ah |
<F8> 42h <Alt>+<F8> 6Fh | <Ctrl>+<F8>  65h | <Shift>+<F8> 5Bh |
<F9> 43h <Alt>+<F9> 70h | <Ctrl>+<F9>  66h | <Shift>+<F9> 5Ch |
<F10> 44h <Alt>+<F10> 71h | <Ctrl>+<F10> 67h | <Shift>+<F10> 5Dh |
<F11> 85h <Alt>+<F11> 8Bh | <Ctrl>+<F11> 89h | <Shift>+<F11> 87h |
<F12> 86h <Alt>+<F12> 8Ch | <Cirl>+<F12> 8Ah | <Shift>+<F12> 88h |
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Ta6nuya 3.3 (okoHyarye)

KnaBunwm ynpaBneHus kypcopom

KnaBnwa Kopg |KnaBuwa Kopg |KnaBuwa Kog |KnaBuwa Kop,
<> 4Bh | <Alt>+<> 9Bh | <Ctri>+<—> 73h | <Ins> 52h
<—> 4Dh | <Alt>+<—> 9Dh | <Ctri>+<—> 74h | <Alt>+<Ins>  A2h
<> 48h | <Alt>+<1> 98h | <Ctrl>+<1> HeT | <Del> 53h
<|> 50h | <Alt>+<|> AOh | <Ctrl>+<|> HeT | <Alt>+<Del> A3h
<PageUp> 49h |<Alt>+<PgUp> 99h |<Ctrl>+<PgUp> 84h |<Alt>+<BS> OEh
<Page- 51h | <Alt>+<PgDn> A1lh |<Ctrl>+<PgDn> 76h |<Alt>+<Tab> AS5h
Down>

<Home> 47h | <Alt>+<Home> 97h |<Ctrl>+<Home> 77h |<Ctrl>+<Tab> 94h
<End> 4Fh | <Alt>+<End> 9Fh |[<Ctrl>+<End> 75h |<Shift>=+<Tab> OFh

CumBonbHble knaBwwm n <Enter>
KnaBuwa Kop |Knaeuwa Kop |KnaBwuiwia Kop |KnaBuwa Kop
<Alt>+<A> 1Eh |<Alt>+<H> 23h [ <Alt>+<O> 18h | <Alt>+<V> 2Fh
<Alt>+<B> 30h |[<Alt>+<I> 17h | <Alt>+<P> 19h | <Alt>+<W> 11h
<Alt>+<C> 2Eh |<Alt>+<J> 24h | <Alt>+<Q> 10h | <Alt>+<X> 2Dh
<Alt>+<D> 20h |<Alt>+<K> 25h | <Alt>+<R> 13h | <Alt>+<Y> 15h
<Alt>+<E> 12h | <Alt>+<L> 26h | <Alt>+<S> 1Fh | <Alt>+<Z> 2Ch
<Alt>+<F> 21h |<Alt>+<M> 32h | <Alt>+<T> 14h | <Alt>+<Enter> 1Ch
<Alt>+<G> 22h | <Alt>+<N> 31h | <Alt>+<U> 16h | *<Alt>+<Enter>* A6h
WHble KoM6UHaumn knaeumLl

KnaBuwa Kop |KnaBuwa Kop | KnaBuwa Kop | KnaBuwa Kop
<Alt>+<\> 2Bh | <Alt>+<[> 1Ah |* <Alt>+</> * Adh |* <Ctrl>+</> * 95h
<Alt>+<,>  33h |<Alt>+<]> 1Bh | * <Alt>+<*>* 37h | * <Ctri>+<*>* 96h
<Alt>+<.>  34h |<Alt>+<'> 28h | * <Alt>+<-> * 4Ah | * <Ctrl>+<+>*  90h
<Alt>+<;>  27h | <Alt>+<'> 29h | * <Alt>+<+>*  4Eh |* <Ctrl>+<->* 8Eh
<Alt>+</>  35h |<Alt>t<=>  8Ch |* <Ctrl>+<.>*  93h |<SysRg> 72h




360

CKaH'KOp,bI KnaBuaTtypbl

lpunoxenus

B ta6n. I13.4 mpuBeneHbl cKaH-KOABI KiIaBUaTyphl. CKaH-KOI HAXCcamou KIIaBUIIN
MOXHO IOJyYUTh IIyTEM CYMUThIBAHMS ero ¢ mopra 60h mpu momMouiu omeparo-
pa in. CKaH-KOJ OmHYyieHHOU KIABUILIU COOTBETCTBYET CKAH-KOAY HAXaTON Kia-
BUIIM C YCTAHOBJIEHHBIM cTapliuM ceabMbiM OuToM (OR 10000000b). IToapoGHee
O CKAaH-KOJIaxX YuTaiite B erage 15.

Ta6nuya I13.4. Ckan-kogbl KnaBnatypel

KnaeBuwa  Kop KnaBuwa Kop, Knaeumwa  Kop KnaBuiwia Kop,
<Esc> O1h U 16h <Right Shift> 36h <F6> 40h
1! 02h I 17h \ 2Bh <F7> 41h
2@ 03h O 18h z 2Ch <F8> 42h
3 # 04h P 19h X 2Dh <F9> 43h
4% 05h [{ 1Ah C 2Eh <F10> 44h
5% 06h 1} 1Bh \Y 2Fh <F11> 57h
6" 07h <Enter> 1Ch B 30h <F12> 58h
7& 08h <Ctrl> 1Dh N 31h <Num Lock>  45h
8 * 0%h A 1Eh M 32h <Scroll Lock> 46h
9 0Ah S 1Fh , < 33h <Home> 47h
0) 0Bh D 20h .> 34h - 48h
- 0Ch F 21h /? 35h <PageUp> 49h
=+ 0Dh G 22h * A 37h *ok 4Ah
BS OEh H 23h <Alt> 38h *x 4Eh
Tab OFh J 24h <Space> 39h <End> 4Fh
Q 10h K 25h <Caps 3Ah <PageDown> 51h
Lock>
W 11h L 26h <F1> 3Bh <Insert> 52h
E 12h ; 27h <F2> 3Ch <Delete> 58h
R 13h o 28h <F3> 3Dh <Left Win> 5Bh
T 14h fov 29h <F4> 3Eh <Right Win> 5Ch
Y 15h <Left Shift> 2Ah <F5> 3Fh <Menu> 5Dh
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CopepXxunmoe KOMnakT-gucka

K xHure mpuiaaraercsi KOMMakT-AUCK, coiepxKaliuid (aiibl s OpaKkTUyeckoro
nsyyenusi. Ha gucke 30 xarajoroB — mo uMciy IaB ¢ MPaAKTUYECKUMMU 3ada-
nusmu. Haspanus kartanoro — sto Homepa ot 001 go 030. B karanore 001 Ha-
xoasares ¢aidabl K rase 1, B katanore 002 — ¢aiinbl K rjaaBe 2 U T. 1.



NpegmMeTHbIN YKa3aTtenb

A

ASCII-kon 73—78, 84, 177, 178
ASClI-cumBoinsl 36, 349—358

BAT-gaitn 330
BOOT-cekrop 335—337

C

COM-daiin 15, 330

D

DTA 140, 141, 147, 148, 171—173,
251, 252—259

E

EPB 311-316
EXE-daiin 15, 330

F

FAT 338—340
FCB 317

G

CGA+, Buneopexum 122

H

Himem.sys 321—323

Masm.exe 4, 50
¢+ ycraHoBka 343, 344

P
PSP 251, 252, 255259

T
Tasm.exe 4, 50, 346, 347

\')

VGA+, Buaeopexum 122

X

XMS-namsars 118, 321—328
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A

AnrtuBupyc 106, 266, 271—276,
332—334

Apxus 331

AcceM0Onep (mporpamma) 4

AccemOnupoBanue 343—345

¢+ pporpamm 15

Bekrop npepsiBanus 162—165
¢ Tabiuua BEKTOPOB MPEpPbIBAHUI
186—188
Buneobydep 154, 200, 201
Buneoxapra 27, 121—123, 143, 151,
152, 156, 211, 212
Buneopexumbr 122
+ CGA+ 122
+  VGA+ 122
Buneocrpannma 122—124, 143—147,
151, 152, 177, 212
Bupyc 105—107, 138—148, 193—199,
225—334
BreiBon Ha 3kpaH:
¢+  uMeHU aiina (B daitmoBoit
obosouke Tuna Norton
Commander) 306—310
+ okHa 149, 154—158
¢ crtpoku 216, 217
¢ caitna 97, 98, 292, 325, 326
Breruncienne mimaB ctpoku 210,
214216

i}

Huzaccembiep 4, 246

3

3arpyska nporpamMmel 311—314,
316—320
3arpy3ounbiii cextop 335—337

3amyck:
¢+ noporpammbl 311—320
+ ¢aitia BAT, COM, EXE 330

n

WNuunuanuzauua 125

K

Karasnor:

¢+ cosnanue 330

¢ YTeHHe B MaMATb 292
Kowmannnas crpoka 316
KommenTtapuii 13
KommnoHoBka 345
Kypcop 151, 152

Mouenb namsaru 149, 150
Monutop, Mmoaenu 154, 155

o)

O6HysneHue perucrpos 136, 137

Ob6omouka 118—123

O6paboTunk TipepeiBanust 109—112,
115

Osepueii 66

OKHoO, BbIBOA Ha 3KpaH 149, 154—158

OkpyxeHue MS-DOS 251—259, 315,
316

Omnepatop:

$ 94—96

add 20, 24

and 174, 175

assume 50

call 52, 58, 60, 165

clc 261

cld 262, 263

cli 64, 110

cmp 73

dec 22, 24, 48

* & & & 6 6 o o o+ o
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lpeamertHbii ykazaTtesib

div 156, 201

equ 208, 209
fadd 281—283
fild 280—283

fist 283, 284

inc 22, 24

int 35

iret 168, 169—171
JA 260, 261

JAE 260, 261

JB 260, 261

JBE 260, 261

jc 87

je 75

jmp 47, 76

JNA 260, 261
JNB 260, 261
jnc 87

jz 74, 75

lods 128, 131—136
loop 44—46

mov 13, 19

movs 144—146
mul 160, 201
nop 66, 70—72
offset 41

or 174

org 30

pop 61, 62

popa 152

popf 113

push 61, 62
pusha 152

pushf 113

rep 128, 131—136
repe 213

ret 102—105, 165—166, 171,
202—204

retf 167, 168, 171
scas 212, 213

shl 158

shr 159

* & & o * & & o * & & o o * & & o o * & & o * & & o o * & & o o * & o ° L d

* & & o

stc 261

std 262, 263

sti 64, 110

stos 128, 131—136

sub 21, 24, 136, 137

xchg 127

xor 136, 137, 175, 176

OnepaTtopsi:

+  GesycioBHOro nepexona 260

¢+ gjoruveckue 173

¢+ pabotbl co crpokamu 128,
131—136

+ ymnpasienus ¢uaramu 261—263

Omnanuuk 4, 16, 25, 34, 55—358, 68,

72, 115, 116, 180—185, 188—190,

268, 269

Mn

IMamars 312, 313

¢+ xom 339

+ omeparuBHas 249, 250

¢+ pacmupeHHas 118, 321—328

IlepeBoa:

¢ JIBOMYHOIO yucia
B AecATUYHOE 28

¢ JIECSITMYHOTO YMcia
B IBOWYHOE 28

¢ IIECTHAALUATEPUYHOIO YUCaa
B AecATUYHOE 28

Iepexon:

+  GesycaosHbiit 47, 76, 260

+  ycioBHbIN 47, 76

MNoanporpamma 51, 53, 63, 108

[pepniBanue 35, 65, 108—113, 116,

117, 125, 169, 296—300

+  MS-DOS 13, 14, 247

¢ anmaparHoe 161, 169—172,
176—181

¢+ oOpabotuuk mpepeiBaHusa 109—
112, 115

IMpoueaypa. Cu. mogmporpamMma

> * * & o o >
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P

Peructp:

TaHHBIX 18

obHyneHue peructpos 136, 137

mnporteccopa 13, 18, 266—268

cerMenTHbIi 20, 29, 30

comporieccopa 280

coxpanenmne 317

¢+ (naros 74

Perucrpbi-ykazatenu 19

Peaunent 107, 108, 125, 219, 220—
224, 257—259, 263, 264, 332, 333

¢+ TIoBTOpHas 3arpy3ka 125—127

¢ ypanenue 296—302

C

Cermenr 29, 30, 42, 58, 64

Cermenrarus namarn 25, 29—36, 41

CexkTop 3arpy3ouHbiit 335—337

CucreMa CUUCICHUS:

¢+ nBouyHaga 25—28, 349, 355

¢+ necaruuHag 9, 28, 349, 355

¢ mecTHajanmarepnunas 9, 15, 19,

27, 28, 349, 355

Ckan-kox 177, 178, 349—360

Cwmeienue 29, 30, 41, 42, 64,
191—197

Compoueccop 277—287, 322
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