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MeToaun4yeckoe nocobue AnA BbINOSIHEHMA NabopaTopHbIX paboT U
KP no aucumnnuue CI1 B 4-m cemecTpe Kacenpbl UY5

IpeaucaoBue

JlanHOE METOAMYECKOE TTOCOOHE TIPeAHA3HAYCHO I CTYAeHTOB Kadeapsl UY5 oOyuaro-
IMXcs Ha 4-M CEMECTPE U U3y4YaroIUX JUCHUILINHY “CHcTeMHOE porpaMmupoBanue’. s BbI-
MTOJTHEHUS 1a00OPaTOPHBIX pabOT MO Kypcy HEOOXOIUM OmpeieTICHHBIN HaOOp 0a30BbIX 3HAHUHU U
YMEHHUH, HO, K COXKaJICHUIO, HE BCE CTYIEHTHI UMH 00JIaJJal0T, XOTS 51 HAJICIOCh, YTO JIJIsl OOJIBIINH-
CTBa CTYJIEHTOB B 3TOM IOCOOMH HE OyJeT MHOI0 HOBBIX cBefieHUH. C Apyroi CTOPOHHBI 5 HaJe-
10Ch, UTO YaCTU CTYJCHTOB JlaHHas HH(opmanus OyaeT, HECOMHEHHO, M0JIE3HA U OHU C YCIIEXOM
OyAyT UCIIOJIB30BATh JaHHBII MaTepHall Ul BBIIOJHEHHS U 3alUThI JIAOOPATOPHBIX paboT Kypca.

B nmocobun mpeziokeHbl 0a30Bble MOHATHS M TEXHOJIOTUH, HEOOXOAMMBIC AJIsi paspa-
OO0TKHM, KOMIWISILIMK U cOOPKHU ITporpamm Ha si3blke AccemOiiep. /laHbl OCHOBHbIE CBEJICHUS IS
paboThl B pekuMe KOMaHIHOW CTPOKH, 3aIlyCKa KOMaHAHBIX (paiiIoB, HEKOTOphIe HEOOXOIMMbIE
CBEJICHUS 10 CHUCTEMaM IPOrpaMMHUpPOBAaHUs Ha si3bIke AccemOiep NMPUMEHHUTENBHO K 00beMy
Kypca, U3y4aeMoro 1o Haiei crnenuaibHocTH. JKenaro Bam ycnexa B OCBOEHMM TaHHOTO Kypca,
Y HAJIEI0Ch, UTO MOCTIE OCBOCHMS, BBl cMOskeTe cka3ath, 4To S3bIKk AccemObiepa sIBIsSETCs CaMbIM
“yHHMBEpCaJIbHBIM~ SI3bIKOM IPOTrPAMMHPOBAHUSL.

B nanHom noco6uu s Oyay u3narath TOJIbKO CaMble BaKHbIE M HEOOXOAMMbIE MaTepUaJIbI
pazzienos, a s A€TaIbHOIO 3HAKOMCTBA C IIPEIMETOM YUTANTE PEKOMEHI0BAaHHYIO JIUTEPATYpYy,
OPHEHTUPYSCh Ha T€ CTPAHUILIbI, KOTOPBIE YKa3aHbI B CChUIKAX.

B oTmenpHBIX ciyyasx, HapUMep CIIPaBOK O MporpamMmax, st He Oy1y nepeBOIUTH MOsC-
HUTEJIbHYI0 MH(OpMAIUIO, pacCUMTHIBAsl HA TO, YTO CTYIEHTHI 2-TO Kypca CMOI'YT CaMOCTOs-
TEJIBHO MIEPEBECTH U TOHATH TEKCT Ha aHTJIIMICKOM SI3bIKE B IPEAMETHOM 001aCTH MPOrpaMMHPO-
BaHMs. Te, KTo OyAyT UCIIBITHIBATH 3aTPyAHEHHS B 9TOM, CMOT'YT OOpPAaTUTBCS K PEKOMEHIOBaHHON
JUTEpaType, a, B JIydIlIeM CiIydae, IOTPEHUPOBATHCS B IEPEBOJIE.

Jlis TeKCTa mporpamMM U I0OKyMEHTAJIBHBIX CIIPABOK O HUX, IOJTYYEHHBIX aBTOMAaTUYECKH,
C Henplo Oosee JETKOro OPUEHTUPOBAHHS B MaTepuase s CIEAYIONIMM o0pa3oM Oyy IBETOM
(oHa TeKCTa BBIJIENATh €ro (pparMeHThI:

Pabota B pesxume KOMaHIHOW CTPOKH ( Cepblii ):
> DIR

BcTaBka TekcTa mporpamm (CBETIIO - TOIy00#):
0000 mycode SEGMENT 'code'

BcraBka cipaBok, MOMTy4E€HHBIX aBTOMATUYECKHU (SKETHIN):
Turbo Assembler Version 3.1 Copyright (c) 1988, 1992 Borland International
Syntax: TASM [options] source [,object] [,listing] [,xref]

Tak kak naHHOE MocoOue pazpadaThIBacTCs ONICPATHBHO HA OCHOBE TIOXKEIIAHHSI CTYACHTOB
U HAXOOAUTCs ceryac B craanu HpOpa6OTKI/I, TO HCKOTOPKIC €T0 pa3aCjibl MOT'YT OBITH CIIC HC HAIIU-
canbl. OHU TOSIBATCS B HYKHBI MOMEHT, KOTJ]a CTYJICHTBI JJOJDKHBI IPUCTYITUTh K KOHKPETHON
naboparopHoit padore. [To Mepe HammcaHus, s Ha caiiTe Oyay OOHOBIIATH JAaHHBINA TOKYMEHT, O
yeM Oyny ”HPOPMHPOBATH CTYACHTOB. [103TOMY s 3apaHee N3BUHSIOCH, HO B 3TUX pa3zeiiax OyaeT
BPEMEHHO CTOSITh COOOIIEHUE BH/IA:
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22.14. 22.14 CpaBHEHUE MAKPOCOB U TIPOLIEIIYP -+-uvvervreerreessreanresssressneesnesssessneesnessnns 127
22.15. 22.15 MakpoKOMaH bl — IPOUEAYPHI TAMA KOMITHIISIIHHI «.....vvenvveeneeeneneeeeenens 127
22.16. 22.16 IIpumepbl IPOTPAMMBI € MAKPOCAMU ......vverreeereanreesnreaneessresssesssneesneesnns 128
23.23. KOIBI MX HAZHAUECHIE T BIUIIBL. .. .eeeererrrrnnnsssessseessssnnssssesssessssnnnsseeesseessssnnnieeeseeee 136
23,1 23 L ASCHL .o e 137
23.2.23.2 KomupOBKA ANSI ... ..ot 138
23.3.23.3 PYCHMUKATOPDI ...ttt e e e nne s 139
23.4. 23.4 TIepEKOAUPOBKA CHMBOIIOB ......uvveeuveetreasseessreasseessseansesssseassesssseassesssnsessessnns 139
AR T RS O N VI (o Y1 4 5 140
23.6. 23.6 KomupoBka UNICODE .........cccooiiiiiiiee e 142
23.7. 23.7 [IporpamMMmbl JJisl HOTYUEHUS CITUCKA KOJIOB ....vvervrianreerireaneesnneeneensneenneesnns 143
24, 24, BAKITHOUCHIIC ... ceuveeueeeueesueeasteesseeesseessseaaseeasseessesssseeaseeasseesseeasseesseeanseenseesnseenseesnns 144

25. 25, TIPHITOMKEHHE ©.oiivviiiiiiiiiiie ettt ettt sttt be e nnbe e e e 145
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1. 1. PaboTta B pexxume KOMaHAHOWU CTPOKU

Pexxum KOMaHIHOU CTPOKH UCTIONB3YETCS CHCTEMHBIMH MPOTPAMMHUCTAMH U TTOJIb30BaTe-
JISIMM JIJIS1 BBITIOJTHEHUST KoMaHJ[ onepanuoHHoii cucreMbl (OC) u koMaHIHBIX (aiiaoB (*.bat).
Kpome Toro, B pexxume KOMaHIHON CTPOKH MOXET OBITh 3aITyIlleHa Jro0ast mporpaMMa Jijisi orie-
pannonHbIX cucteM OC (wu B pexume samynsaropa JJOC) u WINDOWS.

1.1. 1.1 PeXxum KOMaHOHOW CTPOKMU U ero HasHa4yeHue

Pexum koMauaHO# cTpoku gocTyneH B OC aisl BBIOJHEHUS PA3IMYHOTO PO/Ia CHCTEM-
HBIX U MOJIH30BATENbCKUX PaboT. Takoil pesKuM HA3BIBAIOT €IIe TAKETHBIM PEKUMOM PabOTHI MPO-
rpamM. OH HCIIONIB3YETCS AJIs CIIEAYIONINX CITy9YaeB:
— Brmonnenust cucreMubix padot, Hanpumep unctamsinuu OC.
— Ilpu BeImOTHEHUH PEMOHTHBIX paboTax B OC, Korjga no kakum-nnoo npuauHam pabora OC
WINDOWS HeBo3MOXHA (HarIpuMep, IPU 3apayKeHUH BUPYCAMH).
— 3amycka nporpamM U koMaua OC, pe3ynbTaThl KOTOPBIX AODKHBI TIOCTYIIATh HA TACIUICH
HEMOCPEICTBEHHO.
— 3amycka KoMaHIHBIX (aiiaos (*.bat).
— 3amycka CHCTeMHBIX IPOrpaMM palOoTaloMUX B 3TOM pEXHME, HAIpPUMEp YTHIUTHI
MEM.EXE m1s npocMOTpa COCTOSHUS ONIEpaTUBHOM NMaMATH U pabOTaIOMIKX IIPOrpaMmax.
— BrImonaHeHust MHOTHX APYTUX padoT.
[Tpu 3amycke pexnMa KOMaHIHOHN CTPOKHM Ha SKpaHe MOSBISETCS ClielaIbHas MOACKa3Ka
(“>"), mocie KOTOpPOi MOKHO BBOAMTH TEKCT KOMaHJI, HarpuMep, BBeAeM komanay DATE mns
MOJTY4eHHsI TEeKYIIeH naThl (J - 0O3Ha4YaeT HakaTue Kiasumu Enter):
>DATE.J
dopmaTt NoJCKa3Ku BBOJAa MOKHO U3MEHHUTH crieninainbHoi koManoii PROMPT. Tlocne
BBO/Ia KOMaH/Ibl, OHa Oy/IeT BBHINOJIHEHA, @ CTPOKU OYIYT CABUTAIOTCS BBEPX (IIEPEYCHb KOMaH]I
MO>KHO HAWTH B JIUTEpaType, B JIEKTPOHHOM cripaBouHuKe — JIP Ne 1, wnu nmomy4uuts aBTOMaTH-
4yecKu B Buje crpaBku). Hanpumep, nocne BBoaa komanasl DATE (monyuenus n uameHneHus cu-
CTEMHOU JaThl) MBI MTOJTYYHM:
>DATE
Texymass gaTa: C6. 21.02.2009
BeEenuTe HOBYK0 naTy (OO-MM-I'T') :
>22-02-2009
CumBosioM “J” 3mech s 0003HaumMn kinaBuiny “Enter”(u mamee Oyay ero MCroiab30BaTh
JUTSI 9TOM TIeTTN ), KOTOPYIO He00X0IMMO HaXKAaTh JIJisl BBOJIa KoMaH bl Eciin Bel BBenieTe B pexxume
KOMaH/IHOW CTPOKH TOJIHOE Ha3BaHUe Iporpammbl, padotarorieit mogx WINDOWS, to ona Toxe
OyJIeT BBIMIOJHATHCS, HO B OT/IEJILHOM OKHE.
[Tpu BBIMIOJTHEHNH KOMaHIHBIX (aitnoB, komang OC ux pe3ynbTaTsl OyayT pa3MeniaThCs
B OKHE KOMaHAHOU CTpoku. Hy>XHO MMeTh B BHJIY, YTO MPHU CABUTE CTPOK MX YHCIIO B OKHE Orpa-
HUYEHO, IOATOMY B BEpXHEH yacTu SKpaHa OHU OyayT mponaaats. YUcio cTpok, KOTOPOEe MOKHO
IPOCMOTPETH B OKOHHOM PEXHME KOMAHIHON CTPOKH (CM. HIKE) MOXKET MPEBBIMIATH CTAHIAPT-
HBIN pa3Mep dKpaHa (25 CTPOK) U MOXKET HacTpanuBaThCsI.

1.2. 1.2 Pa3HOBMAHOCTM KOMaHAHbLIX UHTEpNpeTaTopoB

B coBpemennbix oneparmonnbix cucremax (WIN 32) coxpanuinack BO3MOXKHOCTb 3aITyCcKa
HECKOJIBKUX MOJM(UKALMI KOMaHAHBIX MHTEPIPETATOPOB (MM mpoueccopoB). Panee, npu 3a-
nycke onepanuoHHol cuctembl JJOC koMaHAHBIN UHTEPIPETATOP 3aMyCKaJCs aBTOMAaTUYECKU
npu ctapte OC u panpHelmas padota NpoXoauiia TOJIBKO B 3TOM pexxuMe. Pazianuaror cienyro-
M€ Pa3HOBUJIHOCTH KOMaHHBIX HHTEPIPETATOPOB:

— COMMAND.COM - 16-tu pa3psaHbit
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— CMD.EXE — oOHOBJIEHHBI KOMaH/IHBIA TPOLECCOP C PACIIUPEHHBIMU BO3MOKHOCTSIMH,
smynupytouii padotry 8 MS DOS.
— DOSBOX — otnenbHbIN mporpaMMHBINA POAYKT 1i1st amysistuu JJOC.
Paznuuaior Taxke peXKMMbl pabOThl KOMaHIHBIX HMHTEPIPETATOPOB B OKOHHOM PEXXHUME U
B ITOJIHOOKPAHHOM pexkume. [Ipu mepexnoueHnH B MOIHOIKpaHHbIi pexxuM (knasuinu Ctrl+Enter)
KOMAaH/IHBI MHTEPIIPETaToOp BBINOJHIET CBOM (YHKIMU B Ooyee mosHOM oObeme. Bo3Bpar B
OKOHHBII PEKUM BBITIOJIHACTCS TAK)Ke ¢ TIOMOIIbIO0 Kiaui - Ctrl+Enter.

1.3. 1.3 3anycKk un 3aBeplieHUe paboTbl pexmma KoOMaHOHOMU
CTPOKHM

Pexxum KOMaHIHOW CTPOKU MOKET OBITH 3aIlyIIEH SIBHO U HesiBHO. HesBHbIN 3amycK BbI-
MOJTHSETCS] aBTOMAaTUYECKH MPH 3aIyCKe MPOrpamMM H yTHIUT, padoratonux B pexkume JJOC. SB-
HBIN 3aIyCK KOMaHAHOI'O HHTEPIIPETATOPA MOKET ObITh BBIIIOJIHEH TaK:

I[TYCK(Start) => Bemonauts...(Run...) => COMMAND.COM => OK

N

ITYCK(Start) => [Iporpammsr...(Programm...) => CrangaptHbiec => KoMaHHas CTpoka

MOo3KHO €c03/1aTh SIPIBIK JUIs 3aIlyCKa KOMaHAHOTO IPOLECCOpPa, PYU 3TOM CTAHOBSITCS J0-
CTYIHBIMM HACTPOMKHU JAJIl €r0 BBIIOJHEHUS (IIOCMOTPUTE CaMOCTOSITENIbHO). 3aBEpLICHHUE pa-
OOTHI pe)KMMa KOMAaHIHOW CTPOKH BBIMOIHSAETCS: 1100 kKoMaHaoit EXIT, BeimonHsieMoit B 3 TOM
pexxume, MO0, €CcaM BKIIOYEH OKOHHBIM PEXUM, OOBIYHBIM 3aKpHITHEM OKHA IPU HAXATUU
KHOIIKH B ITPaBOM BepxHeM yriry okHa (“x’’). IlepBslii crioco0 siBiseTcst 601ee KOPPEKTHBIM.

[Tpu BeIONTHEHNH KOMaHIHOTO (haiiyia BO3MOXKEH BJIOKEHHBIN BHI30B KOMAaHIHOTO HHTEP-
peTaTopa, HalpuMep, €CJIM BbI3bIBACTCS BIOKEHHBIA KOMaHAHBIN ¢ain. B aToM ciyyae mapa-
METpBI €ro 3amycka Hy)XHO 3ajaTh crenuainbHoi komannamu (SHELL B daiine CONFIG u
COMMAND u COMCPEC - cm. aureparypy mo MS DOS u nekuuu o kypcy OC).

[pumeuanue: 31eck U B JalbHEWIIEM s OpHEeHTHPYIOCH Ha pabory B OC Windows XP,
JUISL IPYTUX ONEPAllMOHHBIX CUCTEM BO3MOXKHBI HEKOTOPBIE OTJINYHMS, B YACTHOCTH B Ha3BAaHUAX
CUCTEMHBIX ITyHKTOB MEHIO.

1.4.1.4 3anyck KOMaHA U NporpamMm B peXXumMe KOMaHAHOMN CTPOKMU

3anmyck KOMaHJ ¥ IpOrpaMM B peXKHMe KOMaH/IHOM CTPOKHU BBINOJIHAETCS PYYHBIM Ha0o-
poM UMeHH ¢aiisia IporpaMMBbl WIIM KOMAHIbI TIOCIIE TIOJICKa3KH.

>charmapd!

Beie npuenen npumep 3amycka nporpammsl WINDOWS, kotopas 3amycTurcst B 0OT-
JIEJIbHOM OKHE.

>c:\dn\dn. com.

[Tpu 3amycke mporpamMm HyxHO ynoctoBeputhest, 4o OC uzBecten myth (PATH) st 3a-
nycka nporpammsl. Eciu nporpamma Hy 3airyckaeTcsi, TO HEOOXOJUMO yKa3aTh sIBHbIM MyTh (Kak
B IPUMEPE BBILIE) UM CIIEIaTh JUPEKTOPHIO (KaTajor) s 3aImycka MporpaMmbl TEKYIIEH:

>c:

>cd c:\dn\

>dn. comd

ITpu 3amycke mporpaMM Hy»HO ObITh BHUMATEJIbHBIM U HaOMpaTh UMS MPOTPaMMBbl MU
KOMaH/Ibl TOYHO. Yaie Bcero, uToObl M30€kKaTh OMTMOOK, HEOOXOIMMO HAaOUpaTh U PACIIUPECHHE
s ¢aitna. Eciin koMaHaa win MMs OIporpaMMbl BBEJIEHBI HEBEPHO, TO BbI monyuute coobuieHue
ONEPALMOHHON CUCTEMBI BUJA!

>c:\dn\dn.exed.
"DN.exe" He sIBIsZeTCsI BHYTPEHHEM MIM BHEUHEN
KOMaHIOM, MCHOJIHAEMOM NPOTPaMMOM MM NaKeTHHM (aiioM.
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B sToM ciydae Hy:KHO IPOBEpPUTH: IIyTh, TEKYLIUN KaTajor, UMs IPOTPaMMbl WU KO-
MaH/Ibl ¥ BBIIIOJIHUTH BBOJ] 3aHOBO.

1.5. 1.5 Nony4yeHne cnpaBoOK O KOMaHAax B peXxXume KOMaHOHOM
CTPOKMU

HNudopmaiivio 0 KOMaHAAX pexruMa KOMaHAHONW CTPOKH MOXKHO TMOJIYYHTh B JIUTEPAType
WIN B 3JIEKTPOHHBIX cripaBouHuKax (cM. JIP Ne 1). Kpome Toro, onepaTuBHO MOKHO CIIpaBKY O
KOHKPETHOH KOMaH/Ie ¢ momoIbto nupektusl HELP, Hanmpumep:
> help EXITd

3aBepmaer nporpammMy CMD.EXE (MHTepnpeTaTop KOMAaHI) MM TEeKYWWMI NaKeTHEMN
bann-cuexnapmii.

EXIT [/B] [exitCode]

/B llpennucrBaeT BaBEePUMTE TEeKyUMM NaKeTHH Gaii-CcleHapui BMECTO
sapepuwennsi CMD.EXE. EcCaM BHIIOJHSIETCSI BHE IIaKeTHOI'O
danna-cuenapmsi, To 6ymeTr BaBepumeHa nporpamma CMD.EXE

exitCode YkasmBaer umbpoBoe sHaueHme. Ecam ykasaH KoY /B, onpegnesnsieT

HoMep ansa ERRORLEVEL. B crnyvae 3BaBepmenHuss pa6orst CMD.EXE,
YCTaHaABJIMBAEeT KOJ BaBeplieHMsI NNPOLECC C HaHHHM HOMEPOM.

[TonHBIN TEepeueHb KOMaH MOYKHO MOJTYYUTh, BRITIONTHSA kKomanay HELP 6e3 mapamerpos:

>helpd
IJ1s1 nonydyeHusI CBeAeHMiI o6 omnpelesieHHOM KoMaHAe Habepumre HELP <mMMsi KOMaHMB>
ASSOC BrBOn# JMOGO MBMEHEHME COIIOCTAaBJIEHMI II0 PacCUMpPeHusIM MMeH Gaiios.
AT BrmosiHeHMe KOMaHJI M SanyCcK IporpaMM IO PacCHMCaHMIo.
ATTRIB OTobpaxeHne M MBMeHeHMe aTpubyToB (anioB.
BREAK BxInueHne /BHKIOUYEHME pexmMa obpaborTkm koMbuHaumm kiaasmm CTRL+C.
CACLS OTobBpaxeHne/penakTUpOBaHMe CIOMCKOB yNpaeleHust gocrymnom (ACL) k daimnam.
CALL BeI3OB OQHOT'O makeTHoro Gainna m3 gpyroro.
CD BrBOO MMeHM JIM6O CMeHa TeKylleM MNamlkKu.
CHCP BrBOA JIME60 yCTaHOBKa aKTMBHOM KOIOBOM CTPAaHMIIH.
CHDIR BrBOO MMeHM JIMBO CMeHa TeKyllel MHanku.

CHKDSK [Ipoeepka OmMcka M BHBOJL CTAaTUCTHUKMA.
CHKNTFS OrobpaxeHre MIM M3MEHEHMEe BHIIOJHEHMS IPOBEPKM IOMCKa BO BPEMsI BarpyBKH.

CLS OumcTka 3KpaHa.

CMD Banyck eme omHOI'O MHTepHIpeTaTopa KOMaHIHHX cTpok Windows.
COLOR YcTaHOBKa IBeTa TekcTa M dOHA, MCHONBBYEeMBIX II0 YyMOJIYaHMIO.
COMP CpaBHeHME coOmepxXMMOTo IOBYX bamnoB miamu nByx HabopoB dannos.

COMPACT OrobpaxeHne/mnsMeHeHMe cxaTust dpamioB B paspenax NTFS.
CONVERT Ilpeo6paBoBaume AMCKOBHX ToMoB FAT B NTFS. Henb3s BHIIOJIHUTH
npeo6pasoBaHMe TEKYWEero aKTMBHOI'O AMUCKA.

COPY KonmMpoBaHMe ORHOT'O MM HECKOJBKMX (aijioB B Opyroe MecCTO.
DATE BrBOn NMM60 yCcTaHOBKAa TeKylel OaTH.

DEL Yoanenme OJHOT'O MM HECKOJNBLKMX O(anios.

DIR BrBOg cnmcka ¢amioB M NONNAloOK M3 yKaB3aHHOM IaIKM.

3/1ech 51 CO3HATENBHO “00pe3an” CHUCOK MOy4aeMbIX B CIIpaBKe KOMaHI, pejiararo Bam
CaMUM IOJIYYHUTb U CKOIMUPOBATH 3TOT CIIMCOK.

Komannnsiit uatepnperatop CMD.EXE MoxeT paborath u B pacmmpeHHOM pexume. B
9TOM PCKUMC NOCTYIIHBI JOIIOJHHUTCIBHBIC BO3MOXXHOCTHU. I[J'ISI OMNHUCAHUS 3TUX BO3MOXKHOCTEHU
HEOOXOUMO B PEKMME KOMaHIHOU CTPOKH BBI3BaTh KOMAaH/IHBIM HHTEPIIPETATOP C MapaMeTPOM
CIIpaBKH:

>CMD.EXE /2.
Banyck HoBOM kommuM MHTeprnperaTopa komany Windows XP.
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cMD [/A | /U] [/Q] [/D] [/E:ON | /E:OFF] [/F:ON | /F:OFF] [/V:ON | /V:OFF]
[[/S] [/C | /K] cTpoka]

/C BrIIOJIHEHME YKaBaHHOM KOMaHIH (CTPOKM) C MNOCIeAyHIyM BaBeplieHMEM.
/K BrOJIHEHME yKaBaHHOM KOMaHIH (CTpokmu) 6e3 mocinenymolero SaBeplieHWus .
/S VsMeHeHne nosepenmuss nocyie /C mnm /K (cMm. Huxe)

/Q OTKJIOYeHMe pexmMma BHBOLA KOMaHJA Ha 3kpaH (ECHO) .

/D OTkJioYeHMne BHIIOJHEeHMsT KoMaHf AutoRun m3 peecTpa (cM. HMXe)

/A BrBOL pesyJsbTaTOB BHIIOJNHEHMST KOMaHn B dopmaTre ANSI.

/U BHBOJ peSynbTaTOB BEHIIOJHEHMsT KoMaHn B dopmare UNICODE.

/T:us Bubop unBera Tekcra/bpona (Bonee nmompobrHo cm. COLOR /?)
/E:ON PaspelleHre pacumMpeHmuiI KOMaHA (CM. HmxKe)
/E:OFF Bamper pacumpeHmi KoMaHI (CM. Huxe)

Hwxe B 3TOM cipaBke 1aHO MOAPOOHOE ONMMCAHNE BO3ZMOKHOCTEH PACIIMPEHHOTO PEXKUMA.

3anmyck MHTEpIpEeTaToOpa B PAaCUIMPEHHOM PEKHUME BBITIOJIHIETCS TaK:
>CMD .EXE /E:ON.
BrixirroueHre pacmmpeHHOTO peKUMa BBITTOJTHICTCS TaK:
>CMD .EXE /E:OFF.

CrnpaBky o paboTe KOMaH]1 B paCITUPEHHOM PEKUME MOXKHO MOJTYUUTh, 3aITyCTUB KOMaHTy
B pEXUME CIIPaBKH, NPEIBAPUTEIHLHO NEPEKIIOYUBIINCH B PACIIMPEHHBINA PEXUM, WIHA C IOMO-
uisto komanapl HELP <komanga> B 00BIYHOM pexuMe.

[IpakTuka.
Huxe npuBoasTcs 3a1aHust, KOTOPbIE HEOOXOAMMO BBITTOTHUT JJIsl 3aKPETUICHUS] MaTePH-

aya 1o paboTe B peKuMe KOMaHIHON CTPOKH.

3amyctute komaHaHbli uHTepnperarop COMMAND.COM.

3amyctute koManay DIR.

[onmyuure cnpaBky o komanzae DIR.

[Tosryunre cpaBky o komanae SET.

[Tonmyuure cicok KOMaH[ IIs1 KOMaHJIHOTO HHTEPIPETATOpA.

3apepmute BeimoHeHHe COMMAND.COM.

3amyctute koMaHaHbIH uHTEepnperarop CMD.EXE.

[Tomyuute cipaBky 000 Bcex komangax CMD.

[Monmyuure cpaBky o komanzae SET.

0. ITepexirounTech B pacmpeHHbIN pexum padotsr CMD.

1. ITomyuuTte cnpaBky o komanae SET.

12. CpaBHuTe Bce MoydeHHbIe cripaBku 0 komanae SET.

13. OTKIII0YNTE PACIIMPEHHBIH PEKUM.

14. TlocpencTtBoM cuUcTeMHOTO MeHIO (-’ — JeBBIH BEPXHMHA yroj OKHA, MpaBas KHOIKA
MBIILY ) BEI30BUTE OKHO HACTPOMKH CBOMCTB pekMMa KOMaHAHOM cTpokH. ITo3HakomMbTECh
C HUMH.

15. BxirounTe BO3MOYKHOCTD BBIJICIICHHS MBIIIBIO TEKCTA U YBEIMYbTE pa3Mep Oydepa skpaHa
10 300 cTpok.

16. ITonpoOyiiTe BHIMOIHEHHS pa3HBIX KOMaH/I U3 CIIPABOYHUKA.

17. 3aBepuute Beimoanenne CMD.EXE.

RRpowoo~NoOR~wdE

Jlurepartypa no pasneny:

Jlexuuu no aucumiiauHe “OnepanuoHHbIE CUCTEMBI .

DJIEKTPOHHBIE CIPAaBOYHUKHU - cM. JIP Ne 1.

3. B.2.®urypuos “IBM PC msa nons3oBarens” - M., P u C, 1990 - 1997 r.

N
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2. 2. NMpumep npocTenilen nporpaMmmbl

B »TOM pasnene Mbl IIpeiBApUTENIBHO PACCMOTPUM IPOCTEMNIYIO (BO3MOXKHO, IIEPBYIO JIJIS
Bac) nporpammy Ha s3pike AccemOiiep U Bce HEOOXOIUMBIE ACHCTBUA B peXHME KOMaHIHOU
CTPOKH, KOTOPbIE HYKHO BBIIIOJHUTH JIJIS1 TIOJIYUYEHHUS UCIIOTHUMOMN IPOrPaMMBI.

[Tporpamma BBIBOAWT Ha 3KpaH OAMH CHMBOJ (OykBa “A’) W KOPPEKTHO 3aBepIlacT pa-
6oty. [IporpamMmmy OyzeM TOTOBUTH B PEeKHME KOMAHIHOW CTPOKH C MCIIOJIB30BAHUEM CHCTEMBI
nporpammupoBarus TASM (Turbo Assembles — CIT moxHO HaiiTu Ha caiite). s momydeHus
rOTOBOM MTPOrpaMMBbl HYKHO BBIIOJIHUTDH CIEAYIOIINE 1EUCTBUSA:

— TloAroToBUTH UCXOAHBIN TEKCT MPOrPAMMBI, JJISi STOr0 HEOOXOAUMO HCIIONIB30BATh JII000H
TEKCTOBBIA PEIAKTOP, HO BBOJI CHMBOJIOB HEOOX0AMMO BBIMOIHATE B (popmate ANSI wmm
ASCII. Pexomenayto ucnonb3oBats nporpammy ASM_ED.EXE — ectp Ha caiite.

— BBINOTHUTH KOMOWIAIHIO IPOTPAMMEBI ¢ TTOMOIIBIO KoMmumsitopa TASM u nmonyduts Jiu-
CTHUHT MTPOTPAMMBEI.

— BrmonHUTh perakTUpoBaHue cBsi3el ¢ moMolbko peaakTopa cszel TLINK.

— DBbINonHUT NporpaMmy B pexXuMe KOMaHIHON CTPOKH.

— IIpoBepuTh BBIMIOJHEHUE MPOTPAMMBI C IOMOIIIBIO OTiIag4YrKa 1D.

2.1. 2.1 UcxoaHbIn TEKCT nporpamMmmbl Ha Accembnepe

BBenem TekcT mporpamMmbl, pacIioyIOKEHHBIM HUXKE, U COXpaHUM (aill ¢ Ha3BaHUEM
“FIRST.ASM” B xatasore, rie pacnojoxeHa cuctema nporpammupoBanust TASM. Jlanusiid
(ait Ha3pIBAETCA TaK)K€ MCXOTHBIM TEKCTOM MPOTPaMMBbI, HCXOJHBIM MOJYJIEM HIIH €€ “‘pacrie-
yaTkoi”’. BBox TekcTa MOXXHO BBOJIUTH B JFOOOM TEKCTOBOM peAakTope, Aaxe B notepad, HO
uMeiTe B BHIY, 9TO BBOJ sl AcceMOiiepa JOIDKEH OCYMIECTBISTHCS OAHOOAWTOBBIMH CHMBO-
JaMU U JTOJDKEH BKIIIOYATh CiIy>keOHble cuMBOJIbL. [loaToMy BBOX Tekcta B MS WORD Henomy-
ctuM. OOpaTuTe BHUMaHUE, YTO B UCXOHOM TEKCTE MPOTrpaMMBbI (hopMaTHpPOBaHUE TeKCTa (TIpo-
OeJbl Iepesi CTPOKAaMH) BBITOJIHSAET ¢aM MPOTPAMMHUCT.

MYCODE SEGMENT 'CODE'

ASSUME CS:MYCODE, DS :MYCODE

LET DB 'A’
START:
; 3arpyska CerMeHTHOI'O permcrpa HaHHHX DS
PUSH CS
POP DS
; BEHBOJ OOHOI'O CMMBOJIa Ha 53KpaH
MOV AH, 02
MOV DL, LET
INT 21H

; OxMmaHue BaBepUIeHUsT NPOTPaMMEI
MOV AH, O1H
INT 021H
; BmXOonm M3 NpoOIrpaMMEl
MOV AL, O
MOV AH, 4CH
INT 21H
MYCODE ENDS
END START
B wmamem mpumepe CII TASM pacnomaraercs 1o azapecy (B KaTtaliore):
C:\BORLANDC\TASM.
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2.2. 2.2 Komnunauma n nMCTUHr nporpamm Accembrnepa

Jlanee Hy>KHO NEPENUTH B PEKUM KOMAHIHOU CTPOKH U 3aIlyCTUTh IPOIPaMMy HA KOMIIHU-
JISILUIO:
C:\BORLANDC\TASM>tasm.exe /1 /zi /c first.asmd
Turbo Assembler Version 3.1 Copyright (c) 1988, 1992 Borland International

Assembling file: first.asm
Error messages: None
Warning messages: None
Passes: 1

Remaining memory: 414k
[Tpumeuanue. CumBoa “” He OyJeT NOABIATHCS Ha FKpaHe. bonee monpoOHO napameTpsl
3anycka komruisitopa TASM.EXE mbl paccMoTpum HIKe.

Ecnu npu koMnumsiuy oOHapy>KeHbI OIIMOKH, HarlpuMep, Bol omubnmch B Ha3BaHUH KO-
MaH bl AccemOJiepa (s CO3HATENIbHO 3aMeHM B mporpamme komanay PUSH Ha komanmxy PASH),
TO B IOTOK KOMaHJHOM CTPOKH OYJET BBIBEIEHO COOOIIEHIE C HOMEPOM CTPOKH TEKCTa, B KOTO-
poii ObUTa OOHapy KeHa OIIMOKa U €€ TPUUMHA HA AHTJIMICKOM SI3bIKE (CM. HUXKE — BBIIEJIEHO KUP-
HBIM):
C:\BORLANDC\TASM>tasm /1 /zi first.asmd.
Turbo Assembler Version 3.1 Copyright (c) 1988, 1992 Borland International

Assembling file: first.asm

**Error** first.asm(6) Illegal instruction
Error messages: 1

Warning messages: None

Passes: 1

Remaining memory: 414k

TekcT coobuienns 06 omuoke - “Illegal instruction” 03HAYaeT “HeAONMYCTHMAS KO-
manaa”. Eciiu npu 3anmycke KOMIWIATOPA 3aJlaH mapaMeTp “/2”, To OyneT pacrevaTaHna ta CTpoKa,
B KOTOpOH Obl1a 0OHApyKeHa OINOKa (CM. HUXKE).

C:\BORLANDC\TASM>tasm /z /zi /1 first.asmd
Turbo Assembler Version 3.1 Copyright (c) 1988, 1992 Borland International

Assembling file: first.asm
PASH CS
**Error** first.asm(6) Illegal instruction
Error messages: 1
Warning messages: None
Passes: 1

Remaining memory: 414k

[Tapamerp 3amycka kommuistopa “/I”, 3acraBiser accembiep chopMHUPOBATH CIICIHATb-
HBIN TOKYMEHT — JJUCTUHT porpaMMsbl. Eciii He ykazaHo Jpyroro MMeHH, TUCTUHT (GOpMUpPYETCs
C Ha3BaHUeM (aiijia HCXOHOTO TEKCTa IPOrpaMMbl U paciiuperueM - *.Ist. Jluctunr popmatu-
pyercsi KOMIHIATOPOM AccemOiepa U COAePKUT MHOTO MOJIE3HOM MH(OPMAIMH 1JIsI IPOTPaMMHU-
cTa (omMcaHue JINCTUHTA CMOTPHU HUXKe). JINCTUHT, MOJTy4YyeHHBIH B HallleM ciiyyae OyAeT UMeTh
BUJ:

Turbo Assembler Version 3.1 24/02/09 12:46:17 Page 1
first.asm

1 0000 MYCODE SEGMENT 'CODE'
2 ASSUME CS:MYCODE, DS:MYCODE
3 0000 41 LET DB 'A'
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4 0001 START:
5 ; Barpyska CerMeHTHOTI'O perucTpa naHHHX DS
6 0001 OE PUSH CS
7 0002 1F POP DS
8 ; BmBOA OonHOT'O CHMMBOJIA Ha B3KpaH
9 0003 B4 02 MOV AH, 02
10 0005 2E: 8A 16 0000r MOV DL, LET
11 000A CD 21 INT 21H
12 ; Bmxom M3  nporpamms
13 00oc BO 00 MOV AL, O
14 000E B4 4C MOV AH, 4CH
15 0010 CD 21 INT 21H
16 0012 MYCODE ENDS
17 END START
Turbo Assembler Version 3.1 24/02/09 12:46:17 Page 2
Symbol Table
Symbol Name Type Value
??DATE Text "24/02/09"
??FILENAME Text "first "
??TIME Text "12:46:17"
??VERSION Number 030A
@CPU Text 0101H
QCURSEG Text MYCODE
QFILENAME Text FIRST
Q@WORDSIZE Text 2
LET Byte MYCODE: 0000 #3 10
START Near MYCODE:0001 #4 17
Groups & Segments Bit Size Align Combine Class
MYCODE 16 0012 Para none CODE

B nuctunre Taxoke GUKCHUPYIOTCS OMUOKH, IPUYEM B TOM MECTE, I/I€ UX OTPEIEITHI KOM-
musitop (OOpaity Barie BHMMaHue Ha TO, YTO 3TO COBCEM HE 00s3aTEIBHO TO MECTO, TJe Jei-
CTBUTEJILHO BCTpEeTHIach OImnOKa). dparMeHT JIMCTHUHTA ¢ OMIHUOKOM:

XXy

5 ; Barpyska CerMeHTHOI'O permucrpa
maHHeIx DS
6 PASH CS
**Error** first.asm(6) Illegal instruction
7 0001 1F POP DS
8 ; BBOI OOHOI'O CMMBOJIAa Ha BKpaH

B KoHIIe TMCTHHTa TaKKe 1aeTCsl epeyeHb OIMO0K, KOTOpbIE ObUTH OOHAPYKEHBI

Error Summary

PASH CS
**Error** first.asm(6) Illegal instruction

PesynbraTom npaBuiibHOM paboThI KOMIUIATOpa OyAeT (OpMUPOBAHHE B TEKYIIEM KaTa-
nore (y Hac - C\BORLANDC\TASM) 06bekTHOTO MOIYIs ¢ uMeHeM daitna “FIRST.OBJ”. I1po-
BEPUTH €0 HAIWYHE MOXKHO C momorbio komaunel DIR, He BeIXOnsM M3 pekxuma KOMaHIHOM

ctpoku. Hanpumep:
C:\BORLANDC\TASM>dir first.objd
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Jucuummunza “CrucreMHOe porpaMMHpOBaHue”
ToMm B ycrpoiycTBe C mMmeeT MeTKy SYSTEM
Cepunuemt HoMep Toma: DO8B-21A4

Conepxumoe nankm C:\BORLANDC\TASM

24.02.2009 13:23 354 FIRST.OBJ

Ecnu koMmusinust 3aBepiieHa ¢ omuOKkaMu, TO OOBbEKTHBIM MOJyJIb HE (GOpMUpPYETCS U
HY>KHO BEPHYTBCS K 3TAIly CHHTAaKCUYECKOHN OTIaAKU UCXOAHOT0 Monyis. [locie ycnemHoi KoM-
NUAJISLAA MOXHO MPUCTYNUTh K CIEAYIOIIEMY 3TaIly PEIaKTUPOBAHUIO CBSI3€H M CO3JaHUIO HC-
IIOJIHUMOT'O MOJYJISL.

2.3. 2.3 PepaktupoBaHue cBsizen U ero pesyrbTtaThbl

Ha camom gene onepaiusi peIakTUPOBaHUS CBA3€H Ba)KHA JII MHOTOMOJYJBHBIX MPO-
rpaMM, TO €CTh, IPOTPAMM, COCTOSIINX W3 HECKOJIbKUX OOBEKTHBIX Monayiel. Ho mpaBuna Ta-
KOBBI, 4TO Ja)Ke JIJIsl IPOrpaMM COCTOSILIIMX W3 OJTHOTO MOIYJIA 3Ty CTaJUI0 OMYCTUThH HEb3S.
HyHO Takke y4UTBIBaTh, 9TO HA 3TOU cTaIuu (HOPMUPYETCS UCTIOTHUMBIA MOAYJIIh IPOTPAMMBI
B Buje *.EXE unm *.COM daiinos. J{s 3ammycka peTakTHPOBAHUS CBSA3EH HYKHO 3aITyCTUTh yTH-
muty TLINK crenyrommm o6pazom:

C:\BORLANDC\TASM>tlink.exe /v /1 /m first.objd
Turbo Link Version 5.1 Copyright (c) 1992 Borland International
Warning: No stack

[Ipumeuanue. CumBon “J” He OyAeT MOSABIATHCS HA IKpaHe. boiiee mopoOHO mapaMeTphl
3amycka pemakropa csseit TLINK.EXE mbr paccmorpum Huske. penynpexaenue “Warning:
No stack ” BeigaeTcs Mo MpUYMHE OTCYTCTBHE IBHOTO ONMCAHMS CETMEHTA CTEKa B TPOrpaMMe Ha
AcceMmbiepe.

[Ipu TakoM 3aBepIIEHUH PEAKTOPa CBA3EH NCIIONHUMBIN Moayb Tuna *.EXE Oyzaer no-
CTPOUTH, a €ro (OpMUPOBaHHE MOKHO MpoBepuTh komaHaoi DIR. Hampumep:
C:\BORLANDC\TASM>dir first.exed

ToMm B ycrTporcTBe C mMeeT MeTKy SYSTEM
CepuiiHEll HOMep ToMa: DO8B-21A4

Copepxnmoe nankm C:\BORLANDC\TASM

24.02.2009 14:20 990 FIRST.EXE
Ecau IpUu pCAAKTUPOBAHNHU BO3HUKAIOT OI_HI/I6KI/I, TO UX COACPKAHNUC U MECTO IMOABIIACTCAH
Ha JUCILICEC.

C: \BORLANDC\TASM>tlink /v /1 /m firstd

Turbo Link Version 5.1 Copyright (c) 1992 Borland International
Error: Undefined symbol VAR in module FIRST.ASM

Warning: No stack

B sTom cnydae komaHga oOpaiaercs K BHENTHEH MEPEeMEHHOU (M3 IPYyroro MOYJs ), HO
IIPU PeIaKTUPOBAHUU CBsI3€H CChIIKA Ha Hee He Oblia HaiineHa. [Ipu penakTHpoBaHUU CBSI3€H MbI
MOKEM TIOJTYYHTh CTICIHAIBbHBIN (hait (*.map) comepxamiuii HHPOPMAIHIO O pEaKTUPOBAHUHU U
BO3MOJKHBIC ommOku. Takoit daiin co3maercs npu 3axanuu napamerpa “/m”. Takoi Qaiin Ha3bI-
BAEeTCs KapTOi pefakTHpoBaHus (Map) u urpaet OOJBIIYI0 POJIb IPU CO3IaHUU MHOTOMOTYJIBHBIX
nporpaMm M ux oTiiafaku. Huxke nmpuseneH npumMep takoro (aiina ¢ BKIIOUSHHON OMIMOKOM.

Start Stop Length Name Class
00000H 00016H 00017H MYCODE CODE
Address Publics by Name
Address Publics by Value

Line numbers for first.obj (FIRST.ASM) segment MYCODE
7 0000:0001 8 0000:0002 10 0000:0003 11 0000:0005
12 0000:0002 14 0000:000C 15 0000:0011 16 0000:0013
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17 0000:0015
Error: Undefined symbol VAR in module FIRST.ASM
Program entry point at 0000:0001
Warning: No stack

HpI/I IIpaBUJIbHOM 3aBCPIICHUU PCAAKTHPOBAHUS CBsI3€H OIINOKHU JOJDKHBI OTCYTCTBOBATD!:

Start Stop Length Name Class
00000H 00016H 00017H MYCODE CODE
Address Publics by Name
Address Publics by Value

Line numbers for first.obj (FIRST.ASM) segment MYCODE
7 0000:0001 8 0000:0002 10 0000:0003 11 0000:0005
12 0000:0002 14 0000:000C 15 0000:0011 16 0000:0013
17 0000:0015

Program entry point at 0000:0001

Warning: No stack

2.4. 2.4 UcnonHeHue nporpammbl Accembriepa u ero pesyrnbTtaThbl

Ilocne BBIIOTHEHMS BCEX IIIaroB MMOJIy4YCHHas MmporpamMmma MOXKCT OBITH BBIIIOJIHEHA B pe-
KHUMCE KOM&HI[HOIZ CTPOKH. I[J'IH OTOTI'O HYKHO €€ 3aIlyCTUTDb:

C:\BORLANDC\TASM>first.exe.
A

2.5. 2.5 3anoMuHaHue pe3ynbTaToB B OTAENIbLHOM hanne

Ecnu nporpamma BBIBOAUT WHGOPMAILIMIO HA SKPaH U pabOTAET B MAKETHOM pEKUME (T.e.
BBINIOJIHSICTCS U CaMa 3aBepIIaeTCs, Kak B HaIlIeM IpUMepe), TO MOXKHO IepEHANPaBUTh BbIBOJ Ha
JICIIIICH B TEKCTOBBIH (paii 1 3aTeM ero npocMOTPETh WK pacreyarars. B Hamem npuMepe 3To
MOYET OBITh CIEJIAHO TaK:

C:\BORLANDC\TASM>first >> first.txtd

CdopmupoBannslii daiin “first.txt” conepX T oIHy CTPOKY, B HAYaJIbHOM MO3UIIUH KOTO-
poii OyneT Hanevyatana OykBa “A”.

2.6. 2.6 OTnagka nporpamMm, HavyanbHble cBeAeHuUs

Jlnist oTnanKu mporpamMMm B cucTeMe nporpamMMupoBanus TASM ucnonb3yercs yTuimra
TD.EXE. [Ins ee nmonHOQYHKIMOHAIBHOM pabOThl HA 3Tanax KOMIWISILMU U PeJaKTUPOBAHUS
CBsI3e{ MBI YCTAHOBWJIM CTICIMAIBHBIC PEKUMBI (CM. BBIIIE):

— TASM.EXE — pexum “/zi” — BKIIIOUEHHE OTJIQJ0YHON MHPOPMAIMK B OOBEKTHBIA MO-

IyJb.

— TLINK.EXE — pexxum “/V” - BKIIIOUCHHE OTJIAIOYHON WH(DOpPMAIIUY B UCTIOTHUMBIA MO-

Iy7b.

B sTOM ciyyae Mbl MOXeM 3amycTuTh 1D M UMETh B OTAEIBHOM OKHE MCXOIHBIN TEKCT

Haieil mporpaMmel. 3amyck TD BbIIOTHSIETCS TaK:

C:\BORLANDC\TASM>TD.EXE first.exe.

[Tocne 3amycka B OKHE KOMaHJIHOM CTPOKH MOSIBUTHCS OKHO OTiaguuka. Haxxkumas kia-
Bullly F7/, MBI MOKEM IO OTAEIBHBIM KOMaH1aM (IO [Iaram) BBIMIOJHUTH Hally nporpammy. Pe-
3yJbTaT pabOTHI IPOrpaMMBbl MBI MOKEM YBUAETh, HaxkaB KomoOuHarwio Alt+F5. Boree moapooHo
00 OTJIaZIKe U OTIIaTYMKE MBI Oy/ieM TOBOPUTH HUXKe. JIJ1sl 3aBepIIeHUs OTIIaunKa HYKHO HaXaThb
“Alt + x”.

[IpakTuka.
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BrinosiHuTe BCe NEUCTBUSA, CBA3aHHBIE C CO3JAHUEM MPOCTOU IPOrPAMMBI, U3JI0KEHHBIE B
JTAaHHOM pa3Jere.

ITo3HaKOMBTECH C OTJIQTUMKOM.

Cnenaiite mpocThie U3MEHEHHUS B TPOTPAMME, CO3JIaiiTe U OTIAbTE €€ 3aHOBO.
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3. 3. BBoa TekcTa, KOMNUNAUUA, peaakTUpoBaHue U OT-
nagka

B npenpiaymiem pasiesne Mbl KpaTko Ha MPOCTEHIIIEM pacCMOTPETH TEXHOJIOTHIESCKHE BO-
IIPOCHI, CBSI3aHHBIC C TIOATOTOBKOM U co3nanueM [IporpamMm Ha AccemOiepe. B aTom pasnene mMbl
OoJiee AeTaNbHO 0OPATUMCS K OCHOBHBIM TOHITHSIM U OCOOCHHOCTSIM TaKOW PabOTHI.

[Ipouecchl mpeodpazoBaHus MPOTPaMM MOKHO YTIPOIIEHHO MPECTABUTH CIIEIYIOIIIM PU-
cyHkoM. Ha 3ToM puCyHKe TIpecTaBIeHb OCHOBHBIC KOMIIOHEHTBI CHCTEM TPOTPaMMHUPOBAHUS,
KOTOpBIE Y4acTBYIOT B 00paboTke mporpamm. Kpome Toro, Ha puCyHKE BbIIENIEHBI OCHOBHBIE
BUJIBI MOAYJIEH U (aiiioB, GopMUPYEMBIX TPU TaKOH 00padoTKe.

JlanHast TexHosioruss (pOpMHUpPOBAHUS MIPOrpaMM XapaKTepHa MPAKTHUECKH ISl BCEX CHU-
CTEM MPOrpaMMHUPOBAHMUS, UCIIOIB3YEMBIX B HacTosIIee BpeMs. B Tex ciayvasx, Koraa mMbl pabo-
TaeM B nHTerpupoBanHoii odonouke CI1 (QC25), MbI MOXKEM IIPSMO HE YBUIETH TPOMEKY TOYHBIX
KOMIIOHEHT, YYacTBYIOIIMX B TaKOH 00pabOTKe, OTHAKO OHH BCET/Ia MPUCYTCTBYIOT. DTHU KOMIIO-
HEHTBI OTMEUYEHBI HA PUCYHKE ABOWHBIM ITOAYEPKUBAHUEM.

»| JINcTUHr (*.Ist) Uink.exe Kapra (*.map)
link.exe
FIRST.ASM FIRST.OBJ glink.exe FIRST.EXE
McxoaHbin ALTUEALE-
A Komnu- OO1BLEKTHbIN eMbIn
Moaynb Ha Pepakr
A3LIKE nAaTop MoAaynb op MoAaynb
Accemb (*.OBJ) . (*.EXE
Accembnep nepa cBsisen Unn
s * COM)
Tasm.exe
Masm.exe
Bubnuo Bubnuot
gel.exe TeKapb ekn OBJ T

(TD, CV)

PesynbTat

cn (*.LIB)

tlib.exe lib.exe

CucreMbl IPOrpaMMHUPOBAHUS
Jlist Hamux 1abopaToOpHBIX paboT KEIATENbHO MCIIOIh30BaTh OHY U3 TPEX CUCTEM TPO-
rpaMMupoBaHus (OHU BCE €CTh Ha caiiTe):
— Turbo Assembler (TASM) pasusix Bepcuii. On Bkimtouaet: tasm.exe, tlink.exe, tlib.exe,
td.exe u MHOTO APYTUX BCIIOMOTATEIBHBIX ITPOIPAMM.
— Microsoft Assembler (MASM) pasubix Bepcuit. OH Bkirodaer: masm.exe, link.exe,
lib.exe, cv.exe u MHOTO APYTrHUX BCIIOMOTATEIbHBIX TPOIPAMM.
— Quick C and Quick Assembler (QC25) - Ou Bxirouaet: qcl.exe, glink.exe, lib.exe u
MHOTO JPYTHX BCHOMOTAaTelbHBIX mporpamMM. QC sBisieTcsl MHTErpUpOBaHHON 000J10Y-
KO, IMO3BOJISIONICH BBIMOIHATH BCE ONEPAIMH CO3/JaHUs TPOrpaMM 0e3 MEePEeKITI0UCHNUS B
KOMaHHYI0 cTpoKy. B QC BcTpoeH Takke TeKCTOBBIA PEIAKTOP ISl IIOATOTOBKH HCXO/I-
HBIX TEKCTOB MPOTPAMM.
[pyrue paznooOpas3Hble CUCTEMbI MporpaMMmupoBaHus Ha s3bike AccemOiepa (FASM,
NASM, RADASM, SASM, EMUS8086 u ap.) UMEIOT OTAEIbHBIC HEAOCTATKU JIT METOIUKH
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NpenoJaBaHus ¥ B JaHHOM Kypce MX UCIIOJb30BaHHE HE pekoMeHayeTcs. Cucrema nporpamMMu-
poBanus TASM (Turbo Assembler) — pa3ubix Bepcuit (3-5) B HaimeM Kypce, B HACTOSIIUI MO-
MEHT, sBisieTcs npeanoururenbHor. Komnonentsr pasubix CII s Accembnepa Bbl Haiijiere Ha
caiiTe TUCUUIUINHEI B pa3zene “JlabopaTtopHbie paboOThI”.

Mopaysin npeacTaBieHUs NPOrPaMM

Cy1iecTByromiast TEXHOJIOTUS CO3JaHMsI HCIIOJTHUMBIX IPOrpaMM BKJIFOUAET B ce0s ceny-
IOIIME PA3HOBUIHOCTHA MOAYJICH:

Ucxonnbie moaynu (MUM), HanrcaHHbIe Ha S3bIKE NMPOrpaMMHUpPOBaHUS (HAIpU-
Mep, s3bike AccembOiep). Mcxoanble Moayiau, oObIYHO, MPEICTABISIOT COOOM
JUIMHHYIO CTPOKY CHMBOJIOB (WJIM COBOKYITHOCTH CTPOK) M MMEIOT ClIeAyIoliee
pacmupenue ¢ainos: *.ASM, *.INC. HcxonHabie Moayau (GOPMHUPYIOTCS TIPO-
IPaMMHUCTOM HJIH TTIOJIKITF0OUAIOTCs U3 OnbmmoTek (3aronoBounsle (aiiisl — *. INC).
Hcxonnesle moxynu koauwpyrorcss B ¢opmatax: ASCI (JIOC) wm ANSI
(Windows)/

O6nektHble MOAyaH (OM) GdopMHPYIOTCS KOMIMIATOPAMHU TOCHE YCIHEIIHOM
KoMyt (0€3 omuboK) HCXOAHBIX Moy Iel. OOBEKTHBIC MOTYJIM UMEIOT pac-
mupenue *.0OBJ u uMeroT cTannapTU30BaHHYIO CTPYKTYpY. M3MeHATh conepxa-
HHE OOBEKTHBIX MOJyJICH BPYyUHYIO HE PEKOMEHTYETCs.

Ucnonnumelie monynu (MCM) popmupyrorcs pe1akTopoM CBsi3ei (KOMIOHOBIIH-
KOM), KOTOPBI OOBEIUHSAET MHOXKECTBO OOBEKTHBIX MOJYJICH B €AMHYIO TPO-
rpammy. VIcIOJTHUMBIE MOYJIM MOTYT HETIOCPEACTBEHHO BBIMOJIHATHCS HA KOMITb-
torepe. Onn umerot gopmar: *.EXE wm *.COM.

bubnnoTexu 00BEKTHBIX MOTYJIEH 00BETUHIIOT MHOKECTBA OOBEKTHBIX MOJICIIEH,
CBSI3aHHBIX O CMBICTY M (QYHKUUSAM. bubmuorexkn OBIBAalOT CTaHIAPTHBIMU U
MOJTK30BATEIBCKUMH. {7151 TIOCTpOeHUsT OMOIMOTEK MCIIONB3YEeTCs CIIeIHaIbHas
xommoHeHTa CIT — oubnuorekaps ( LIB.EXE nnmu TLIB.EXE).

KomnoHeHTsI H cTainu 00padoTKH MPOrpaMmm

Cucrema nporpammupoBanust (CIT) 3To 60bII0l KOMILIEKC TPOTpamMM, BKITIOUYAIOIIUI B
cebst creayIolue OCHOBHBIE IPOrPaMMBI:

KoMnuistop (KOMOWISIINS) CUCTEMBI POTPAaMMHUPOBAHUS, KOTOPHIN MpOBEpsIET
MPaBUJILHOCTh HAMKMCAHUS MPOTrpamMM (UCXOMHBIX MOAyJel) u Gopmupyer 00b-
eKkTHbIe Moayu. [Ipumeps! - tasm.exe u masm.exe.

Penakrop cBs3ei (W11 KOMIIOHOBIIMK) HEOOXO0IUM JUIsl 00bEAMHEHHSI MHOYKECTBA
OOBEKTHBIX MOJYJIEH B €IMHYI0 MporpaMMmy (MCHOJHUMBIA MOIyJb). PegakTop
CBSI3€/ HACTPAMBAET CBSI3H MEXK/Y OTACIBHBIMU MOAYJISIMU, KOTOPHIE MOTYT OBITh
JBYX BHUJIOB: CBS3U MO YHPaBIEHUIO (BbI30B (PYHKIMI U MPOIEIYp) U CBI3H IO
JAHHBIM (MCTOJIb30BaHUE JAHHBIX M3 OJHOTO0 MOAYJA B Jpyrom). [Ipumepsr:
tlink.exe u link.exe.

bubauorekapp — nporpamMma CII (MHOTIa Ha3BIBAIOT TAKUE IPOIPAMMBI YTHJINTA),
KOTOpas MO3BOJIET CO3AaBaTh OMOIMOTEKH 00BbEeKTHBIX Moayeit (OM). bubnmo-
TEKHU 00BEKTHBIX MOAYJIEH MOJKIIOYAIOT B IPOTPaMMHBIE IIPOEKTHI U, TEM CaMBbIM,
o0ecreynBaroT NOIKIIOYEHUE HYKHBIX O0BEKTHBIX MOTYJICH B UCIIOTHUMBIA MO-
Ty JTb.

Menemxep npoektoB (MAKE), mo3Bossionuii co3/1aBaTh MPOEKTHI, BHITOIHSITH
cOOpKY M3 MHOTOMOJYJBHBIX MPOTrPaMM U MPOBOJUTH UX OTIAAKy. Yaiie Bcero
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ero pabora HeBHIUMa, 3Ta KOMIIOHEHTa HACTPAaWBAETCS Ha CHEIMATIbHBIN (aiin
MIPOEKTA, KOTOPBI 0(OPMIIIETCS Ha CTIEIUAITBHOM SI3BIKE.

— Ornagunk CII, KOTOpEI 00ecTieynBaeT BO3MOKHOCTH YPPEKTHBHON MPOBEPKU
nporpaMum u ucrnpasnenust ommbok B nporpammax (TD.EXE, CV.EXE).

— /[lpyrue cepBUCHBIC YTWIMTHI NMpeJHA3HAYEHBI JUIS YIPOILEHHs Ipolecca Mpo-
IrpaMMHUpPOBaHUs U OOCITY>KHBAaHUS CO3/1aBa€MbIX MPOEKTOB: TEKCTOBBIE pEIaK-
TOPBI, CIIPABOYHBIC CHCTEMBI, TIPHMEPHI MCIIOIB30BAHMUS PA3HBIX TEXHOJOTHH M
T.JI.

da3pl NOATOTOBKH M CO31aHUS NMPOrpamMm Ha AccemoJepe

JlJ1s MOCTPOEHHUST UCTIOTHUMOM MPOrpaMMbl HEOOXOAUMO MPOMTH CIENyIOIINe OCHOBHBIE
(hasmr:
— IloaroroBka anroputma, KOAMPOBAHHUE U CO3AAHUE MCXOAHBIX MOJIYJIEH MPO-

exta (*.ASM).
—  Komnuisiust 1 cuHTaKCHYecKasi OT/aka HCXOJHBIX MOJyJIeH, popMupoBa-
HHE 00BEKTHBIX MOayIei mpoekra (*.OBJ).

— PenmakTupoBanme cBsA3el A1 BceX O0OBEKTHBIX MOAYJIEH MPOEKTa, BKIIOYAs U

MOJIyJTM M3 OOBEKTHBIX OMOIMOTEK, U (POpMUPOBAHUE HCIIOTHUMOTO MOIYJIS
npoekta (*.EXE wmu *.COM).

— Ortnagka ucnoaaumoro moayis (*.EXE wmu *.COM) ¢ nomompio oTnai-
KA, €CJTU 3TH MOJYJIA CIEIHABHO ITOATOTOBIICHBI IS OTJIAIKH Ha dTanax
kommwsiiun U peaaktuposanus csseit (TD.EXE, CV.EXE).

— Ecnu mporpamma He JaeT HYKHBIH (TTAHUPYEMBINA/TIPOTHO3UPYEMBIiA) pE3YITh-
TaT, TO CJeNyeT ‘“‘MHOTOKpaTHOE” IOBTOPEHHME BCEX MPEIbIAYIIMX 3TANoB
(HaumHas, ¢ TFOOOTO MPEANICCTBYIOIIET0), IOKA MPABHILHBIN Pe3y/IbTaT HE OY-
JIET MOTyYeH.

PaccmotpuMm 3TH (ha3el Ha mpocTeiimeM mpuMepe MporpaMMBI s si3bIka AcceMOiep B
cucreMe nporpammupoBanus TASM.

3.1. 3.1 BBoa 1 pegaktupoBaHue TeKcTa nporpammbl Accembnepa

BBoj 1 penakTHpoBaHUS UCXOTHOTO TEKCTA MPOTPAMMEI, OYEBHUIHO, Camasl TIPOCTast Ore-
parusi mporecca MmoJAroToOBKU MporpamMm, OJHAKO OHA SIBISIETCA, C APYTOM CTOPOHBI, TOCTATOYHO
TPYJIOEMKOM U, €CITM MOKHO TaK CKa3aTh, “ommuoOkoemkoit” (MccienoBanus, IpoBEICHHBIE OYCHb
JTaBHO, TIOKA3bIBAIOT, YTO Ha KaXk/bie 100 BBOAUMBIX CHMBOJIOB, 1a’K€ CaMbIil OTIBITHBIN ONEpaTop,
nenaeT B cpenHeM oHy omuoky!). [loaTromy BEIOOp ¥ OCBOEHUE YA0OHOTO TEKCTOBOTO peAaKkTopa
cepbe3Has 3a/1a4ya. TeKCcTOBBIN pegakTop it AcceMOepa oM KeH 001a/1aTh CeAYIOIUMHU CBOM-
CTBaMU:

— OO0ecnieunBaTh BBOJ B KOAMPOBKaxX 0H0OaiToBbIME cuMBojamu (He UNICODE).
— He Bruro4aTh B TEKCT CHEIHANILHBIE CITYKEOHbBIE CUMBOJIIBI (BO3MOXHO CKPBITBIE) AJis Pop-

MaTHPOBAHUS TEKCTA (MCKITFOYasi CAMBOJI TaOYJISIIMKM M KOHIIA CTPOKH).

— Oo6ecneunBath BBOI gaHHbIX B KoaupoBke ASCII (koauposka JJOC — mis OT/IagKu mpo-

rpamm) u koaupoBke ANSI (koguposka WINDOWS — nas moaroroBku otuetoB mo JIP u
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KP). JlanHbIi MyHKT OTHOCUTCSI K PyCCKMM CHMBOJIaM, TaK KaK OHU 110 Pa3HOMY KOJUPY-

10TCS B 3THX KOZax.

— OGecrieunBath mnepeBoa u3 ofaHON komupoBku B Apyryto (ASCII=>ANSI u ANSI
=>ASCII).

— O06ecneunBath pycuUKaLNIO KIaBUATyphl U MIPUGTOB TUCILICS.

— IlpocTo pa3BepThIBaThCSA U 3aHUMATh HEMHOT'O MECTa Ha JMCKE.

— DBbITh HaIeXKHBIM B 3KCIUTyaTallMK U JIETKO OCBAUBAThCS M10JIb30BATEISMHU.

VY4uuThIBas CKa3aHHOE, MOXXHO MPEIJIOKUTH CIASAYIOIIUE BAPUAHThI TEKCTOBBIX PEIaKTO-
poB 175 BinoJaHeHus JIP:

— JIt000ii TEKCTOBBIN PEJAKTOP, YIOBIETBOPSIOMINI PUBEICHHBIMU BBIIIE TPEOOBAHUSIMH.

— Texcrosrit penakrop ASM Editor for Windows (ects Ha caiite).

— Ha caiite ecTh criermaabHas mporpamMmka nepekoauposkun DOS<=>Windows (trans.exe).

— Pemaxrop NOTEPAD coBMecTHO ¢ trans.exe.

— Penakrop B 060s0uke QC25 c trans.exe.

— Penakropsl B ¢aitnoBsix MmeHemkepax (cM. Hike) — DN u FAR coBmecTHO ¢ trans.exe u
pycudukaTopom.

Jnst penakTpoBaHUs TEKCTA B IIOJTHOAKPAHHOM pEXUME U B pexume smyisatopa JJOC He-
o0xoaum pycudukarop mpudTa TUCIIes U KiIaBuaTypsl. Ero Heo6X0oauMo 3aImyCcTUTh /10 3aImycKa
TEKCTOBOTO peaakropa. S pekomenayto pycudpukarop RKM (ects Ha caiire). [lepekmouenue pac-
KJIaJKH KJIABHATYPbI 110 — YMOJYAHHIO B HEM BBITMOIHIETCS KJIaBHIEH — “mipaBblit Shift”.

3.2. 3.2 3anycK Ha KoMnunAUuUo nporpammbl Accembrnepa

Komnunsimst — 3To mporece npeodpa3oBaHus HCXOIHOTO MOJYJIS Ha SI3bIKE TPOTPaMMHU-
pOBaHUs B OOBEKTHBIN MOJYJIb (CM. PUCYHOK, PacloyiosKeHHbIH Bhle). KoMnuianus nporpamm
MOXET BBINOJIHATHCS CIEHNAIBHON OTIEIBHON IPOrpaMMOi - KOMIMJISITOPOM HIJIM ITPOTrPaMMON,
BCTPOCHHOI1 B MHTErpHpoBaHHYyI0 000s10uKy (Environment) cucremsl nporpamMmmupoBanus. [pu
WCTIOJIH30BAHNU MHTETPUPOBAHHBIX 000JI0UEK KOMIIISITOPH! BBI3BIBAIOTCS M HACTPAWBAIOTCS He-
sBHO. B kauecTBe OT/IEIbHBIX KOMIHUISATOPOB AJs sA3bika AccemOiep Mbl BeiaenuM: TASM.EXE,
MASM.EXE u QCL.EXE. UHTerprpoBaHHBIMH 000JIOYKAMH CHCTEM IPOTPAMMHUPOBAHUS SIBJISI-
torea: QC25, MASM 6.1, VS , BCCP u mHorue apyrue. B nanHoM Kypce peKoMeHIyeTcs: Mc-
nosib3oBanne: TASM.EXE, MASM.EXE n QC25.

[Ipu xOMIUIALMK, TOMUMO OOBEKTHOTO MOAYJISA, KOMIWIATOP GOopMHUpYyeET popMaTupo-
BaHHBIN JINCTUHT MTPOTPAMMBI, B KOTOPOM COJIEPKHTCS TOTHAst HH(OpMAIHsI O TporpamMmme, mpo-
1ecce KOMIMWIISIMY M BO3MOKHBIX OIIMOKax. JIMCTUHT MporpaMMsl SBJISIETCS OUY€Hb MOJIE3HBIM
JUTSL IPOTPaAMMHUCTA TIPH OTIIAIKE ITPOTpaMM U JIJIsl IOHUMaHUs paboThl Kommuisitopa. Kpome -
CTHHIa MpH paboTe KOMIUIIATOPA U3 KOMAaHIHOW CTPOKH Ha 3KpaH JIUCIUIes BBIAAETCS KpaTKas
HHpOPMAIIHS O pe3yNIbTaTax KOMITWIAINHN: YCIIEIIHOCTh Ipoliecca, OMMOKY U T.7. B uHTETpHIpO-
BaHHBIX 000JI0YKaX 3Ta MH(OpMAIMS BBIJAETCS B OTACILHOM OKHE. [Iporecc KOMIMISIMHY MOXKET
OBITH 3aITyIIICH:

— HemnocpeacTBeHHO U3 KOMaHTHON CTPOKH.
— U3 xomanaHoro (Qaiina, 3arryckaeMoro B KOMaH/{HOU CTPOKe.
— HesBHO, B UHTErpUpOBaHHONH O0OJOYKE MPH HAKaTUM HYKHOW KJIABMIIM WIM BbIOOpa

IIYHKTa MEHIO, COOTBETCTBYIOIIETO ONEePAIH KOMITHIISIIHH.

B o0uiem citydae 3anmyck komnuisitopa TASM umeer crieyronuii CHHTaKCcHC!

>STASM[.EXE] [<MHOXecTBO pexuMOB>] <HCXOIHBIH MOAYJIB> [, <OOBEKTHBIA MO-
aynb>] [, <daiin muctunra>] [,<daiin XREF>]

I ne:

— TASM[.EXE] - ums ucnonHuMoro aiiina KOMIWIATOpa, OH JODKEH OBbITh TOCTYIICH 110

IYTSAM IPH 3aIlyCKe WM BBI30BE U3 KOMaHIHOTO (haiina.
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— <MHOKeCTBO Pe:KMMOB> - MHO)KECTBO PEXHMOB - TApaMETPOB pabdOTHl KOMIIIISATOPA,
pazneneHHbIx npoOenamu. Kaxaplii pekuM HauMHAETCS CIy>KeOHBIM CHMBOJIOM ‘/° U
UMEET CUMBOJIBHOE 3HAYCHHE.

— <HCXOAHBIH MOAYJIb> - UMSI HCXOAHOTO MOIYJIS (TEKCTOBOTO (haiiya) 1isi KOMITHIISAIHH.
Ecnm pacimmpenre y uMeHu ¢aitina 0OTCyTCTBYET, TO OHO BOCIIPHHUMAETCS Kak ©.asm’. 91o
€IMHCTBEHHBIN 0053aTebHBIN MapaMeTp I 3aIlyCKa KOMITUIATOPA.

— <00BeKTHBII MOAY.JIb> - UM 00bEKTHOTO MOAYJISA, (hOpMUpyeMOro komnuisitopom. Eciu
9TO MMSI OTCYTCTBYET TPH 3aITyCKe KOMIIIISATOPA, TO OHO (POPMHUPYETCSI aBTOMATHIECCKH
Ha OCHOBE MMEHH MCXOJIHOTO MOJYJIS C 3aMEHOM paciuupeHus Ha ©.0bj’.

— <daiia aucTuHra> - ums daitna muctunra Accembiepa. Eciii 3To uMs 0TCyTCTBYeT Ipu
3aIyCKe KOMITWIIATOPA, TO OHO ()OPMHUPYETCsi aBTOMATHUECKH Ha OCHOBE MMEHHU HCXO/I-
HOT'O MOJIYJIS C 3aMEHOM pacimupenus Ha “.Ist’.

— <daita XREF> - ¢aitn umen nporpamMmbl U ux aapecoB. Eciau 3TO UMs OTCYTCTBYET H
3aJlaH PEeKUM KOMIWIISIIHMU /¢, TO 3Ta HH(OpMAaIus MmocTynaeT B ¢aiin nuctunra. Pac-
HIMpEHUE, 33/1aBaeMOoe M0-yMOIYaHuio, - *.xrf’.

IMTpumep 3amycka TASM 13 KOMaHIHOM CTPOKH BBIMOIHAETCS Tak (Ha mpuMepe TASM):

C:\BORLANDC\TASM>tasm.exe /1 /zi /c first.asmJ

311eCh B CTPOKE 3aIlyCKa KOMITHIIATOPA BBEJCHBI: MMs HCIIOJIHUMOTO MOJIYJISi KOMITHJIATOPA
(tasm.exe), HacTpoiku-pe;kumbl Kommesiiuu (/1 /zi /C) u viMst MOy ISt TIOIEKAIIETO KOMITHIIS -
1y (B HameM cirydae - first.asm).

HpI/I ycnemHOI‘/'I KOMITWJIOWUW Ha SKpaH JUCIIICA MbI ITIOJTYYHUM:
Turbo Assembler Version 3.1 Copyright (c) 1988, 1992 Borland Interna-
tional

Assembling file: first.asm
Error messages: None
Warning messages: None
Passes: 1

Remaining memory: 414k

B mepBoii cTpoke BhIBOAUTCS HazBaHue U Bepcusi kommuwisitopa (TASM v. 3.1). lanee
MPEACTaBICHO UMl KOMITUITUPYEMOro MoayJist - first.asm, uucio ommboK U npeaynpexaeHui (y
Hac HeT omOok - None), KoJuuecTBo (ha3-MpoxXo10B KOMIMIATOpA (BaXKHO P MCIIOJIb30BaHUU
MaKpOKOMaH]T) ¥ pa3Mep ONepaTuBHON MMaMsITH, HEOOXOJUMBIH IIPU pa3MeIleHHH 0O bEKTHOTO MO-
nyns B oneparuBHOiM mamstu (Remaining memory: 414K). [TapaMeTpsl peKuMBI ISl HAIIEro

ciIy4dasa UMCIOT CJIICAYIOIICC HA3HAUCHUC!

/I - popMupoBanHe KOMIUISITOPOM HOPMAJIBLHOTO JIMCTHHIA MPOrPaAMMBI

/Zi — BKJIIOYeHHE B 00bEKTHBINH MOLY/Ib HHGOPMAIIMH, HEOOXOAUMOI 1JIs1 PAa0OThI OTJIAMYMKA

/C - BKJIOYeHHE B JUCTHUHT Ta0uubl cooTBeTcTBHsI XREF (mepekpecTHBIX CCHLIOK) THIA KOMaHIa — ajapec
on

/z — BbIIaYa HA TUCIIIEH HH(OPMAIIMK 0 CTPOKe KOMAH/IbI, B KOTOPOii 00HApy:KeHa OIIN{KA

Bosee mompobHO peKMMBI KOMITUIISITOPA MOKHO TTOJTYYUTh, BBI3BAB €T0 B PEKUME CIIPABKU
(>tasm /?) wu 0OpaTUBIIKCH K TOKYMEHTAIIMH 10 CHCTEME TPOrPaMMHUPOBAHHUS. DTH TapaMeTpPhI
MBI PAaCCMOTPHUM HMXKE.

3.3. 3.3 Ucnonb3oBaHue obono4kn QC25 ansa paboTbl Ha Accem-
onepe

O6omouky QC25 MOXHO CKauyaTh C caiiTa MTUCIUIUIMHBI H Pa3MECTUTh B 00JIACTH KaTajo-
ros noctynHbix B DosBox. 3anyck cpensl (QC.EXE)Brimonnsercs u3 karanora BIN.
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[Ipu 3amycke KOMOWIATOpPa B HHTETpUpPOBaHHOM 00010uke QC25 HEeoOXx01uMO BHIOpATh
riaBHbI MyHKT MeHIo “Make” u moamyskr “Compile File”. Boixo1 B OCHOBHOE MEHIO BBITIOJIHS-
ercs kiaBumamu “Alt+M”, a 3amyck Ha KOMITWIISALUIO [TOCJIE ATOTO MOYKET OBITh BHITIOJIHEH KOM-
ounarueit knasum “Alt+C”. Ha pucyHKke, pa3MeIeHHOM HIKE, 3TO TIOKa3aHo.

dn.com N ;lgﬂ

[ File Edit Uiew Search INEYTH Run Debug Utility Options Help

)
s Hayasao cermenra nporpam ompile File FIRSTD.ASM T
mycode SEGMENT ’code’ Build Program FIRSTD.ERE
; Ykazanue accempaepy cno|ELUSSGEGERE FIRSTD.EXE
assume cs:mycode, ds:imyc
5 OnucaHue nepemMeHHOM Set Program List...
LET DB ‘A’ Edit Program List...
5 Touka Bxopa Clear Program List
start:
3 3arpyska perucTpa CermMeHT

POP DS
; BwBon cumsBoaa
M3: MOU AH . O2H
MOU DL . LET
5 AkTuBu3auua oyHkuuu fI0C nas BuBOAA
INT 021H
5 Bwxon w3 nporparmm
mov al, O 3BHIXO W3 nporpamme ¢ Bo3BpaueHuem errorlevel 0
mov ah, 4ch
;5 AKTUBM3AaUUA CUCTEMHOM OYHKUMM [AA 3aBEPUEHUS Nporpammbl
int 21h 4

|
Fi=Help Enter Esc=Cancel 00001 : 001

B npouiecce koMnuiisiiuu MOTyT OBITH OOHApPY>KeHbI OIIMOKH (EFrors) u npeaymnpexneHus
(Warning). CooOriieHust 0 HUX pa3MeNarTCcs: Ha AUCIUICE, B IUCTUHIE MPOTrPaMMbI HITH B CIIe-
IUAJILHOM OKHE CHCTEMBI ITporpaMMupoBanus. Eciu npu 3amycke KOMIMWIATOpA 3a/1aH ITapameTp
“/z”, T0 OymeT pacriedataHa Ta CTpOKa, B KOTOPO# Obliia oOHapyskeHa omuoka (cM. Hike). B aTom
IpUMepe 51 CO3HATENIbHO BHEC ommoOKy B komanny “PUSH CS” => “PASH CS”,

Komannpr “PASH” Het B si3p1ke AccemOiiepa. Ha skpaH B KOMaHIHOM CTPOKE MOSBUTHCS

cienyrolee cooluieHre (onepaTop M JUarHOCTHUECKHUE COOOIIEHUS BBIICTICHBI KUPHBIM TEK-
CTOM):

C:\BORLANDC\TASM>tasm /z /zi /1 first.asmd

Turbo Assembler Version 3.1 Copyright (c) 1988, 1992 Borland Interna-
tional

Assembling file: first.asm
PASH CS
**Error** first.asm(6) Illegal instruction
Error messages: 1
Warning messages: None
Pagses s 1

Remaining memory: 414k
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[Ipu pabore B cpene obomouku QC25 nuarHocTHYecKHe COOOIICHUS TMOSBISIIOTCS B
OTJICITHEOM OKHE, a CTPOKA UCXOIHOTO TEKCTa BBIJEISICTCS IBETOM (Y HAC 3€JICHBIM).
dn.com

N -8
| File Edit Uiew Search Make n Debug Utility Options

C: \QC25\98H_ED\FIRSTD ASH 1
MYCODE SEGMENT ’CODE'’

ASSUME CS:MYCODE, DS:MYCODE
LET DB '’A’
start:
s darpyska perucTpa CerMeHTa AaHHbX

POP DS
; BuBon cumsBoAa
M3: MOU AH , O2H
MOU DL , LET
s AkTuBusauua oyHkuuu fI0C naa BwBOAA
INT 021H
3 Buxon M3 nporpanmu
mov al, 0 3BBIXO[L W3 nporpammpl ¢ Bo3BpaueHuem errorlevel 0

h, 4cl
3 ﬁ\ e

<Fi=Help> <Alt=Menu> <F6=Window> <Shift+F3=Next err>

ITpu BbIIENIEHNU KOHKPETHOM OLIMOKH, @ UX MPU KOMIMIALUN MOXKET ObITh OOHApYyKEHO
HECKOJIbKO, BBIJIEISIETCS TOJIBKO TOT ONIEPATOP, IPU aCCEMOIMPOBAHUH KOTOPOTO JaHHAs OLINOKU
Obula oOHapyxeHa (OTMedy, 4YTO, K COXKaJ€HHIO, 3Ta CTPOKAa HE BCErja COBNAAaeT C
JEWCTBUTEIILHBIM MECTOM OIIMOKHA — BCIIOMHUTE OTCYTBHUE ;" B KOHIlE onepaTtopa Ha CU).

IIpy xOMIMISAIMHU  BBIIAIOTMS npenynpemneHHﬂ, KOTOpble TpeOyIOT BHUMaHMS
MPOrpaMMHCTa, HO HE 00s3aTENBHO SBISIIOTCS OMIMOKaMHU. YPOBEHb (CTEIEHb CEPHE3HOCTH)
OpeaynpexaeHuii, GOopMUPYEMBIX KOMIMIIATOPAMU MOKET OBITh YCTAHOBJIEH CHELUAIbHBIMU
napameTtpamu pexxumamu. st TASM 31u mapameTpsl UMEIOT CIIeIYIONINIA BU/T:

/w0, /wl, w2 - dopMHpoBaHHE KOMITHISITOPOM YPOBHS MpeAypekacHuiT: WO=HeT, W | =w2=BKIIIOUCHBI
IW-XXX, IW+XXX OTKIHOUHTS (-) WIH Ha3HAYMTH (+) MPEayNpekICHHs C HOMEPOM XXX

[Tpu 3amycke KOMIUJISATOPA MPOTPAMMBbI C MIPEAYIPEKICHUSIMHI MbI TIOTYYUM:

Assembling file: first.asm

LET2 DB

*Warning* first.asm(4) Missing operand - trailing ? assumed
Error messages: None

Warning messages: 1

B nannom npumepe nepemenHast LET2 (s crienmanbHO BBEIN 3Ty CTPOKY C OIIMOKOMN) HE
MMeeT HavyaJbHOro 3HaUeHUs (OHa He MHMIMaIu3upoBaHa). Komnusarop Gopmupyert npeaympe-
xnaenue (*Warning* - BbICICHO KHUPHBIM MIPU(TOM), HO KOMITHJISIIMIO 3aBEPIIACT YCIIEIIHO.
Yucnio npenynpexIeHnid yKa3bIBaeTCs B MOCIEIHEH CTPOKE. Y POBEHb BbIIaUM COOOIICHUN Ac-
cembiiepa B QC25 HacTpauBaeTcs B CCIMATHLHOM OKHE HACTPOCK KOMITHIISTOPA.
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Jli1st 3TOr0 HY)KHO B TJIaBHOM MEHIO BBIOpaTh myHKT “Options” 3arem nmoxmyHkT “Make”
u B okHe mo3uiio “Assembler Flags”. Ycranoska pesxkumos “Warn Level” B HyXHYO TO3UIHIO
MIO3BOJISIET 331aTh TPEOyEeMbIi ypOBEHb NpeAyIpexkaeHn. OTMETUM TaKXkKe, 4TO B 3TOM OKHE MO-
T'YT OBIT BBITIOJHEHBI U IPYTHE HACTPONKH KOMIIIISTOPA, HAIPHUMED, BKIFOYCHNE HITH BHIKITIOYE-
HHUE pexxuma (popMHUpOBaHUS JTUCTUHTa AccemOIepa.

dn.com

| File

Edit Uiew Search Make

Run Dehsa Utility UTETIEN

—— GLOBAL FLAGS

Labels
(=) Convert To Upper
¢ ) Preserve Case

DEBUG FLAGS
—— Listing
[X]1 Listing On
(=) Normal Listing

¢ > Preserve Exten ¢ > False Conditionals
¢ > Show Everything
Warn Level

¢ > Level O [¥1 Full CodelUiew
(o) Level 1 [ 1 Pass One Information
¢ > Level 2

—— NO RELEASE FLAGS ——
CUSTOM FLAGS

Globhal: [

Debug: L 1

[ 1 One Pass Assembly

Release:

1
[/DNDEBUG 1

Defines: [

1
< OK > <Cancel> < Help >

Fi=Help Enter Esc=Cancel Tah=Next field

O nMcTHHTE IPOrpaMMBbl M €T0 COCTABIISIFOIIMX PEUb MOMAET HUXKE. 37€Ch Mbl TOJIBKO OT-
METHUM, YTO KOMIUIATOP (hopMuUpyeT TUCTUHT AcceMbiiepa B OTAEIbHbIN (hailn, KOTOphI MOXKHO
MIPOCMOTPETH B OOBIYHOM TEKCTOBOM PEAAKTOPE M pacnedarars Ipu He0OXOJUMOCTH.

ITpuMep nHMCTHHra HaIIEW TPOCTEUIIEN MPOrpaMMBbl TPUBEICH HUKE:

Turbo Assembler Version 3.1 24/02/09 12:46:17 Page 1

first.asm

1 0000 MYCODE SEGMENT 'CODE'

2 ASSUME CS:MYCODE, DS : MYCODE

3 0000 41 LET DB 'A'

4 0001 START:

5 ; Barpyska CerMEeHTHOT'O permcTpa naH-
HEIX DS

6 0001 OE PUSH CS

7 0002 1F POP DS

8 ; BHBOA OIOHOI'O CMMBOJIa Ha SKpaH

9 0003 B4 02 MOV AH, 02

10 0005 2E: 8A 16 0000r MOV DL, LET

11 000A CD 21 INT 21H

12 ; BmExXom M3  OpoOIr'PaMMEl

13 000C BO 00 MOV AL, O

14 000E B4 4C MOV AH, 4CH

15 0010 CD 21 INT 21H

16 0012 MYCODE ENDS

17 END START

Turbo Assembler Version 3.1 24/02/09 12:46:17

Symbol Table

Page 2

Symbol Name Type Value
??DATE Text "24/02/09"
??FILENAME Text "first "
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??TIME Text "12:46:17"

??VERSION Number 030A

@CPU Text 0101H

QCURSEG Text MYCODE

QFILENAME Text FIRST

QWORDSIZE Text 2

LET Byte MYCODE:0000 #3 10
START Near MYCODE:0001 #4 17

Groups & Segments Bit Size Align Combine Class
MYCODE 16 0012 Ppara none CODE

JIMCTHHT IpOrpaMMBbl YCIIOBHO pa3JiesieH Ha YeThIpe YacTH (s yCIIOBHO pa3ieini UX IIBe-
TOM 3aITOJTHEHMS): 3aT0JIOBOK, TEKCT IMPOrpaMMBbl, TaOJIUIIa IEPEMEHHBIX U OITUCAHUE CETMEHTOB.

B 3aronoske (Turbo Assembler  Version 3.1) ykasbiBacTcs BEpCHS KOMIHIATOPA |
JaTa KOMITHJISIIHAH.

B yacTp TekcTa nporpaMmMbl HOMUMO ONEPATOPOB MPOTrPAMMBI BKJIFOUEHO: UMSI KOMITHIIU-
pyemoro moayis (mepBast ctpoka - first.asm), Homepa cTpok mocie KOMIWISIUU (TiepBasi Ko-
JIOHKA), CMEILIEHHE ONepaTOpPOB M JIaHHBIX B ONEPATUBHOM MaMsATH, BBIYUCIECHHOE C Y4YETOM
JUTMHHBI KOMaH]] M JJAHHBIX (BTOpas KOJIOHKA) W MAIIMHHOE TPEICTABICHUE KOMaH] M JaHHBIX
(TpeTbs KosoHKa). JTa MH(OPMAIHsI OUYEHb M0JIe3HA JJIsl IPOrPaMMHUCTA MIPU OTIAJIKE.

B Tabauily nepeMeHHBIX BKIFOYAIOTCS: UMEHA MEPEMEHHBIX U METOK MPOTPaMMBI (y HacC
at0 LET u START) ¢ ykazaHuem cerMeHTa ¥ cMelleHus B mporpamme. Kpome Toro 3aech Bbe-
JICHBI MPEOIPeIeTICHHbIC TIEPEMEHHBIC, KOTOPBIC JOCTYIHBI B Iporpamme (Takue kak -@CPU |
@FILENAME u npyrue).

B uwacTu onmcaHus CETMEHTOB JJaeTCsl OTMMMCAHNE CETMEHTOB MPOTPAMMBI i HX CBOWCTB (B
HameM cirydae cerMeHT - MYCODE). Hamr cerment umeet pazmep 12 Gaiit, BeipoBHeH Ha rpa-
Huity naparpada (Para — 16 6aiit) u Bxoaut B kitacc CODE.

Jluctunr Accembnepa B QC25 takxe hopMHpYyeTCsi U MOXKET OBITh TPOCMOTPEH B OTIEITh-
HOM OKHE, COXpaHEH B BHJe (aiina u pacrmedarad. [y qoCTyna K JIUCTHHTY HY)KHO B TNIABHOM
MEHIO BbIOpaTh mosurmio “View” “Show Listing...”. [Tocne 3Toro B OKHE peJaKTUPOBAHUS MbI
MOYeM HaOJI0JaTh JJUCTUHT IPOTPAMMBI, TIOJTyYSHHBIN TTOCIE KOMITAIISIIUH.

JIaHHBII TOKYMEHT MOJKET OBITh COXpPaHEH B BHAE OTACIBHOrO (hailia MM pacredaraH.

dn.com [}S :]Elﬁ

| File Edit Search Make Run Debug Utility Options Help
\FIRSTD.ASH u
LVHO NN | Source. .. T
Include. .. \
Show Listing... Ctrl+F2

Output Screen F4
HECETTTENC | Maximize Ctr1+F10
Jy| Windows...
POP|
; BuBon cumso
M3: MOU AH . 02H
MOU DL , LET
5 AkTuBuszauua oynkuuu fl10C pnas BwBORA
INT 021H
; Buxon w3 nporpammn
mov al, 0 3BBIXOJI M3 NporpamMMs C Bo3BpaueHuem errorlevel 0
mov ah, 4ch
5 AKTUBM3AUWA CUCTEMHOW OYHKUWM NAA 3aBEPUWEHUA NPOrpamMMbl
int 21h
; Koneu cermenta
mycode ENDS
END start 4

I
Fi=Help Enter Esc=Cancel 00015:039

Hy>Ho uMeTh Buay, 4TO Npoueayphl paciedatku HacTpoeHbl Ha Bepcuu JJOC u, ckopee Bcero,
Ha MaTpUYHBIE IPUHTEPHI, KOTOPBIE YK€ BBIIUIA U3 YIIOTPEOICHHS, TOITOMY JKEJIaTeIbHO COXpa-
HUTH TAHHBINA JUCTUHT B (pailsl, BBIMOIHUTD MPOLEAYPY EPEKOAUPOBKH (CM. BBIIIE) U 3aTE€M pac-
II€4aThiBaTh.
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3.4. 3.4 3anycK Ha peaakTupoBaHue cBsizen nporpammbl Accem-
6nepa

Bropoii ¢a3zoil cozganus nmporpaMMsbl SIBISIETCS peIaKTHUPOBAHHUE CBA3ECH MEXKIy MOAY-
asimu. MHOT 12 ATOT Npoliece Ha3bIBalOT PelaKTUPOBaHKUE BHEIIHUX cBsi3el. [laHHast onepanus no-
Ka3aHa Ha PUCYHKE, pacroiokeHHOM Bbiie. OCHOBHOI CMBICT TaKOW OMEpalyy 3aKI0YaeTcs B
00BEAMHEHUH MHO>KECTBA OOBEKTHBIX MOJYJIed B €AUHBIA HCIOIHUMBIA MOJYJb U KOHTPOJIb
“pasperieHus/pacKpbITHs” BHEIIHUX CChUTOK/CBsi3eit. 10/ BHEIIHUMH CCHIIKAMU MbI TIOHUMAaeM
ClelyIolIee:

— OpnuH 00BEKTHBIN MOJYJIb HAMIPSIMYIO UCIIOJIB3YET JaHHbIE (IEPEMEHHBIE) U3 IPYTOro 00b-
€KTHOT'0 MOJyJis. B 3TOM ciydae OH 0/DKEH 3HATh aJpec 3TOW MepeMEHHON B 001IeM HC-
IIOJJHUMOM MOJAYJIE U TUI IaHHBIX, KOTOPBIN €1 COOTBETCTBYET.

— OpnuH 00BEKTHBIN MOAYJIb BBI3BIBACT MPOLIEYPY U3 IPYroro 00bEeKTHOrO MOAyIIs. B aTom
CJIy4ae OH JIOJKEH 3HaTh aJIpec STOU MpoLeyphl B 00IIEM UCTIOTHUMOM MOJYJIE U CIIOCO0
€€ BbI30BA.

J1J1s BBITIOJIHEHUSI pEAaKTUPOBAHUS CBSI3€i MOTYT OBbITh MCIIOJIb30BaHbI CIEAYIOIINE MTPO-
IrpaMMHBIE KOMIIOHEHTBI, B 3aBUCHMOCTH OT BBIOpaHHOH CHCTEMBI NPOTPAMMHUPOBAHMS:
TLINK.EXE (TASM), LINK.EXE (MASM) u QLINK.EXE (QC25). B unterpupoBanHoii 060-
nouke QC25 penakTop cBsA3ei BbI3BIBACTCS HESIBHO Ha OCHOBE MapaMeTpOB, HACTPOCHHBIX B CIIe-
LUATbHOM OKHE.

3amyck penakropa cBsized (Miu, [O-IPYroMy, KOMIIOHOBIIMKA) B CUCTEME IIPOTrPAMMHMU-
poBanus TASM ocHOBaH Ha CIEAYIOIIMX IIPaBUIaX:

>TLINK[.EXE] [<MHOkeCTBO peKUMOB>] <CIUCOK OOBEKTHBIX MOYJICH> [, <HCIIOJIHUMBII
moayis>] [,<kapra cBszeii>] [,<crmcok 6nbmmorex>]

I'ne:

— TLINK[.EXE] — Ha3BaHHMe HCIOJHHUMOrO MOJIYJS penakTopa cBsseil. [Ipu Hemocpen-
CTBEHHOM 3aIlyCK€ M IPH 3aIlyCKe U3 KOMaHAHOro (¢ailyia myTh K MOAYJIIO JI0JKEH OBITh
OTIpesieIieH.

— <MHOKeCTBO Pe:KMMOB> - MHOKECTBO PEXHUMOB - TapaMeTPOB pabOTHI peaKTopa CBs-
3ei, pazzesieHHbIX podenamu. Kaxplii pe:kuM HaYHMHASTCS! CITyKeOHBIM CUMBOJIOM ‘/” U
UMEET CUMBOJILHOE 3HaYCHHE.

— <CHMCOK 00BEKTHBIX MOJYJel> - IepeueHb O0OBEKTHBIX MOAYJIEH, IMOICKANTUX BKITFO-
YEHHIO B OOIIMK UCTIOIHUMBIA MOAyJb. MIMeHa (ailioB MOmyiel TOMKHBI pa3aensiThCs
npobenamu. I ykazaHus GOJIBIIOTO YMCIIAa MOJYJIeH MOXKET ObITh yKa3aH TE€KCTOBBIN
(ails moJIcKa3Ku, UMEHH KOTOPOTO TOJHKEH MPEIIecTBOBATh CUMBOM “(@”~°. Hampumep:
@mod_list.rsp, comepskariuii mepeyeHb peAakKTUPYEMBIX O0BEKTHBIX MOayJei. JlaHHbII
(ailyl MOXKET UMETh CIIEYIONIee COEPKAHUE!

It+
mod1.obj mod2.obl +
mod3.obj +
mod4.obj
[Ipumedanue: 3HaK “+° UCHONB3YETCS ISl MPOAOJKEHHS CIIMCKA Ha CIICTYIONIYIO
cTpoky. OTMETUM TaKXKe, YTO JIJIMHA KOMaHIHOW CTPOKH HE MOXKET IpeBbIIATh 128 cuM-

BOJIOB, @ MPU PEJAKTUPOBAHUU CIOXKHBIX MPOEKTOB YUCIO MOJIYJIEH MOXKET OBITH OOJIb-

IIAM, TTO3TOMY TPYJHO OOOUTHCH Oe3 Takux (haioB. OOpaTUM BHUMaHHE TaKke Ha TO,

YTO JAHHBIN CIIHUCOK HE MOXKET OBITh MYCTHIM, XOTSI OBl OJTUH OOBEKTHBIA MOAYIb TOJKEH

OBITH UCITOJIB30BAH JIJIS CO3/IaHUS UCTIOTHUMOTO MOYJIs. B (paiin moackasku gormyckaeTcst

BKJIIOUATh TAK)Ke PEKMMBI HACTPOUKH PelaKTopa CBsI3ed U Ipyrue mapaMeTphbl.
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— <HMCHOJHHMMBIH MOAYJIb> - UMS UCIIOJHUMOTO MOAYJISI, CO3JaBAEMOr0 KOMIIOHOBIIIUKOM.
Ecnu 3T0T mapameTrp He yKka3zaH, TO UMSI UCIIOTHUMOTO MOJIYJIS 33a€TCs Ha OCHOBE Tep-
BOT'0 0OBEKTHOI'O MOJYJISl B CIIMCKE, a €T0 PACIIMPEHHE 3aBUCUT OT peXUMa peIakKTUpoBa-
aust: “.COM” nnst mapamerpa “/t” u “.EXE” B nqpyrux ciydasx.

— <Kapra cBsi3eii> - UM CO3/1aBa€MOT0 CIIeIIMAIBHOTO TeKcToBoro (aiina ((MAP) conep-
JKalllero pe3yJbTaThl Mpolecca PelaKTUPOBaHUs cBA3eil. KOMIIOHOBIIMK CO3/1aeT TaKon
(aiin, eciu ykaszan mapametp /m’.

— <cnucok 0ubIHoTeK> - IepeyeHb OMOINOTEK OOBEKTHBIX MOAYJIEH, UX KOTOPBIX aBTOMa-
THUYECKHU JIOJKHBI BBIOUPATHCSI 00BEKTHBIE MOYJIH JJISl pa3pellieHns] HEJJOCTAIOIIUX MOY-
Jeil Ipu pa3perieHny BHEIIHUX CBsA3ei. bubinoTexku MoryT ObITh CTaHJAPTHBIMU U TIOJIb-
30BaTeNbCKUMH. bubnmoreku aApyr ot apyra pasaenstorcs npodenamu. [Ipu nogkmiroue-
HUU MOAyJie U3 OMOMMOTEK HEe JIOJDKHBI BO3HHKATh HEOJHO3HAYHOCTU (OJMHAKOBBIE
BHEIIIHUE UMEHA B PA3JIMUHBIX MOKIIOUAEMbIX MOAYIIAX). BMecTo circka OubanoTek, Kak
1 B CJTy4ae CO CITUCKOM OOBEKTHBIX MOJICIICH, MOKET ObITh HCTIONB30BaH (Pailyl MoACKa3KH
(Hanpumep: @list_lib.txt), npaBuna, 3anucu KoTOoporo aHajaorudsel. Jlomyckaercsi uc-
M0JIb30BaHNE HECKOJIbKUX (haiiIoB MOJICKa3KU OJTHOBPEMEHHO MPH OJHOM 3aITyCKe pPelaK-
TOpa CBSI3€EH.

ITpumep 3amycka TLINK u3 komangHON CTpOKH BBIIOJIHSACTCS TaK (HAa IPUMEPE CUCTEMBI
nporpammupoBanust TASM):
C:\BORLANDC\TASM>tlink.exe /v /1 /m first.obj , first.exe , first.map.

31ech B CTPOKE 3aImycka pelakTopa CBsA3eil BBECHBI: MM UCIIOJIHUIMOTO MOJYJISI KOMITO-
HoBiuka (tlink.exe), HacTpoiiku-peskuMbl peaakTopa cszet (/v /1 /m) u umst MomyJIst moiexa-
IIero peAakTUpoBaHuio (B HameM cirydae - first.obj), ums cosmaBaeMoro HCOTHUMOTO MOTYJISI
(B Hamem cityuae - first.exe) u ums daiina kapter mamstu (first.map).

[Ipn ycremHoM penakTUPOBAaHHWU CBA3EH CO3/1a€TCA MCIOJHHMMBIA MOIYJb, & Ha DKpaH
(bOPMHUPYIOTCS CIEIYIOIINE COOOLICHHS:
C:\BORLANDC\TASM>tlink.exe /v /1 /m first.obj , first.exe , first.map.

Turbo Link Version 5.1 Copyright (c) 1992 Borland International
Warning: No stack

B mepBoii CTpoKe yKa3bIBaeTCs BEPCHS PEIaKTOpa CBSI3EH, HCIIONIB3yeMas B HAIIIEM CITydac
(Turbo Link Version 5.1 ...), a Bo BTopo#i cTpoke BbaaeTcs npeaynpexaenue (Warning) o
TOM, YTO SIBHO B TIpOrpaMMe He 0OBSIBIICH CETMEHT CTeKa, OH OY/ET UCIOJb30BaH M0 — yMOJI4a-
HIIO. PelakTHPOBaHUSI CBsI3eH 33/1al0TCS MTApaMETPhI-PEKUMBI, CITHCOK KOTOPBIX MOXKET OBITh MO~
Jy4eH 3aIyCKOM KOMITIOHOBIIHKA B pexxuMe crpaBk (tlink.exe /?). Kpome Toro MoxHO HCIIOJb-
30BaTh JOKYMCHTAIMIO U CHPABOYHHKHU JUIS TIOJYYCHUS OMUCAHUS PEKHMOB PEIAKTHPOBAHHUSL.

BBII[CJ'II/IM HHNXKC HCKOTOPBIC CAMBIC Ba’KHEBIC!
It - popmupoBarre COM HCIIOITHIMOTO MOTYJIst
IV — BKJTFOUCHHE B MCIIOTHUMBIH MOIYJTb HH(POPMAIIMH, HEOOXOANMOM TSl paboThI OTIaIYHKa
/m - ocTpoeHue CIeUaTsHOTo (aiiiia — KapThl BHEITHUX CBSI3EH
/I — BKITFOUCHHUE B UCTIOTHUMBIN MOJIYJIb HOMEPOB KOMAH/I /IS OTJIAMYHKa
/L — 3aanue myTH I aBTOMATHYECKH MOIKII09aeMbIx oubamorex (.lib).

[Tocne penaktupoBaHus CBsi3e, €ClIM OIMOOK HE 0OHAPYKEHO, (OPMUPYETCS UCTIOIHU-
MBIH MOZENb U (aiiyl ¢ pacuupeHrueM .map. IToT ¢aii, Il HAIIEro MPOCTOro CiIydask UMEET
(W1(10%{0111507 85101 8

Start Stop Length Name Class
00000H 00011H 00012H MYCODE CODE
Address Publics by Name
0000:0000 LET

Address Publics by Value



28

2023 ron 2 xypc Y5 4-it cemectp bonpmakor C.A.
Jucrumuna “CructeMHOe MporpaMMUpOBaHue”

0000:0000 LET
Line numbers for first.obj (FIRST.ASM) segment MYCODE
7 0000:0001 8 0000:0002 10 0000:0003 11 0000:0005

12 0000:000A 14 0000:000C 15 0000:000E 16 0000:0010
Program entry point at 0000:0001
Warning: No stack

Jl1st wunTroCcTpaliy TUCTHHTA PEIAKTOpa CBSI3€l B TEKCT MPOTPAMMBI 51 JOOABUIT OTIEpaTOp

CJEAYIONIETO BUAA:
PUBLIC LET

OrtoT omepaTop 00bsBIseT nepemennyto LET kak moctynmayro apyrum moxynsm. B mep-
BOH yacTH (aiiyia onuchiBatoTCs ucnosibdyembie cerMeHThl (MYCODE), nanee onmuchIBarOTCs
nepeMeHHbIe, KOTOpbie 00bsiBIcHBI Kak BHemHue (LET), B cienyroiem pasjiesne TMCTUHTA pelak-
TUPOBAHUS JAeTCsl COOTBETCTBHE HOMEPA KOMaH/bl JUCTUHTA M CMEIIEHUS B ONEpaTUBHOMN Ma-
msitu (Hanpumep: 7 0000:0001).

[Tpu pabote ¢ o6omoukoit QC25 HaCTPOMKH PEKUMOB PEIAKTUPOBAHMS IMPOU3BOISATCS B
OT/CJILHOM OKHE (JJIs1 €0 BhI30Ba HYKHO B TJIABHOM MEHIO BBIOpaTh MyHKT “Options” 3atem mo-
nyHkT “Make” u B okue mosuimro “Linker Flags™.):

B8 dn.com ﬂﬂ

M

File Edit Uiew Search Make Run Dehugt Utility mw

C:\QC25ASM_ED~FIRSTD.ASM
MYCODE SEGHMENT *CODE’
ASSUME CS:HYCODE, DS:|
LET DB
LET2 DB ? GLOBAL FLAGS DEBUG FLAGS —
EH Ignore Case [®] Codelliew
[

1

1 Extended Dictionary [®]1 Map File

1 Generate .COM File [ 1 Incremental Link
C>C =) fism

Memory Meeds: [OxOFFF ] —— NO RELEASE FLAGE —-
Stack Size: [12000 ]

CUSTOM FLAGS
Global: [
Debug: [ 1 Release: [

{ 0K > <Cancel> ¢ Help >

mycode ENDS
END ztaprt 1

Fi=Help Enter Esc=Cancel Tah=Next field [070]0]0y R 0[N

Ocuosubie pexumsl (Flags), 3agarorcs ananornyno: pexum omiaaku (Debug Flags) , re-
Heparust COM ¢aiina (Generate .COM File). JIpyrue pexxumsl 3aaatorcs B ctpokax: Global,
Debug u Release.
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JIJist peTakTHpOBaHUS HECKOJIBKHX MotyJel B cpene QC25 HeoOX0oaMMO CO3/1aTh MPOEKT,
KOTOPBIH 311ech Ha3bIBaeTcs “Program List”. Co3naHue mpoeKTa BBIIOIHSICTCS B ITyHKTE IJIABHOTO
MeHio “Make” u B moamyHkte “Set Program List”.

B dn.com ﬂﬂ

File Edit Uiew Search Imm.m Debug Utility Options

)
MYCODE SEGMENT ’CODE’ Compile File FIRSTD.ASM
ASSUME CS:MYCODE, DS :MYC|ERTERE RNl FIRSTD.ERE
EXTRN B:UORD Rebuild All FIRSTD.ERE
LET DB ‘A’
start:
HEREU TN I El e | Edit Progran List. ..
ng“ gg Clear Program List

; Buson cunBoaa
3: MOU AH . O2H
MOV DL . LET
3 AkTuBM3auuA oynkumd [10C pan BHBOnA
INT 021H

; Buxom w3 nporpanmm

1,|I| H g iy g i pror 1 10

Fi=Help Enter Esc=Cancel 00O03 : 006

B cnienimanbHOM OKHE MOKHO 100aBUTh HECKOJIBKO UCXOIHBIX MOAYJIEH B MPOEKT, 4TO OY-
JIeT TIPENONPEACIISITE UX COBMECTHOE peAaKkTupoBaHue. Ha prcyHke 1mokazaHo OKHO, B KOTOPOM
BBITIOJTHSIETCS JOOABJIEHNE HOBBIX MOYJICH B ITPOEKT.

B dn.com ﬂﬂ

File Edit Uiew Search IGEUEE Bun Debug Utility Options e
File Name: [FIRSTD.ASHM 1
C:\QC25\ASM_ED

File List: Drives ~ Dirs:

FIRST.ASH
IRSTD.ASH

Ry —
Program List: FIRST.MAK

FIRSTD.ASH <hdd-Delete’
{Clear All>

N EE Y
{8ave List> <Cancel> < Help >

Fi=Help

[Tocite mo6aBeHUsT HEOOXOIUMO COXPAHUTH ITPOCKT C ONPEICICHHBIM HMEHEM, B IPUMEPE
ums npoekta — FIRST.MAK. B atoT npoekT no6asnen noka ogua Mmoayis FIRSTD.ASM.
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IMoce co3manus MPOEKTa 3aMyCK HA COBMECTHOE PEIAKTHPOBAHKE BBIMOJIHIETCS B MTO3H-
1uH riraBaoro Mexio “Make” mognyukre “Build Program”.

B dn.com h ﬂﬂ

File Edit Uiew GSearch IGEVTH Run Debug Utility Options He%q

MYCODE SEGMENT ‘' CODE’ ompile File FIRSTD.ASH t
ASSUME CS5:MYCODE, DS:MYC|EETEREIT T a: ) FIRST .EXE
EXTRN B:UWORD Rebuild All FIRST .EXE

LET DB ‘A’
start: Set Program List...

HEET TR g T At | Edit Program List... FIRST
PUSH C8 Clear Program List
POP DS

BuBop cuMBOAA
: MOU AH . 02H
MOU DL . LET
; Axktueu3auna oynkuuu [10C naa sBweona
INT D21
Buxon M3 nporparmu
moy al, O EMXOJ W3 NPporpaMMe ¢ BO3EpAaleHWeM errorlevel 0O
moy ah, 4ch
AKTHBH3ALUWA CHCTEMHOM QYHKUWH NAA 3ABEPUEHHA MPOrpaHHn
int 21h
; KoHeu cermenta
mycode ENDS
END staprt 1

Fi=Help Enter Esc=Cancel Doooa = o

Ecnu pegakTrpoBaHue CBS3€H MPOINLIO YCIENTHO, TO OKHA C TUarHOCTHYECKUMH CO00IIIe-
HUSAMH He nosiBisiercs. [Ipyu Hanuumu ommMOOK OTKPBIBAETCS CHEMATbHOE OKHO, B KOTOPOE pa3-
MeUIarTcs Bce coobmieHus o6 ommokax. Ha ogHOM M3 pUCYHKOB, PAacIONOKEHHBIX BBIIIE OKHO
JIMarHOCTUYECKUX COOOIIEHUH NoKa3aHo. [[1s 3Toro B MCXOIHBIA MO/YJIb CO3HATEIHHO BHECEHA
omuOKa I JEMOHCTPAIMKA Pa0OTHI PeIaKTOpa CBA3EH.

3.5. 3.5 3anyck Ha BbINOJSIHEHME U OTNaAKy nporpamMmbl Accem-
Onepa

B paznuuHbIX cucTeMax mporpaMMHUPOBAHUS ISl OTIAIKH MIPEyCMOTPEHBI Pa3HbIE TIPO-
rpammbl. B TASM — sto Turbo Debugger (TD). B MASM - sto Code View (CV). B QC25 or-
JaT9MK BCTPOCH B HHTETPHUPOBAHHYIO 0001104Ky. CIipaBeliTMBOCTH pajau ckaxy, 9yro QC BcTpoeHa
Bepcus CV.

[Ipornecc oTmaaKy 3aKIF0OYAETCS B TOUCKE OMTMOOK M PUYMH UX BOZHUKHOBEHUS. J{71s1 1moJI-
HO(YHKIIMOHAJILHON paboThI OTIa{4MKa B UCIOIHUMBIM MOAYJIb J10JIKHA OBITh BKJIIOUEHA OTJIa-
nounas uHpopmanus. s TASM koMIwisus 1 peaakTHPOBAHUE CBS3EH TOJKHBI OBITH BBITIOJN-
HEHbI C YCTAHOBKOM CIIEAYIOLINX PEKUMBI:

— TASM.EXE — pexum “/zi” — BKIIOYEHHE OTIAA0YHON HHPOpPMAIMH B OOBEKTHBIA MO-

IyTb.

— TLINK.EXE — pexxum “/v” - BKITIIOYEHHE OTJIAA0YHOM HH(OPMAIMK B UCTIOJIHUMBIA MO-

NyJb.

Ecin 3T0 BBINOJIIHEHO, TO 3aIlyCK Ha OTJIAJKy MOXET OBITh BBIINOJIHEH CJIEAYIOLUIMM 00pa-
30M:
C:\BORLANDC\TASM>TD.EXE first.exe.
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Otnaguuky paboTalOT B peXUME Uaora, Io3TOMY Ha SKpaHE MOSBUTHCS CHEIHAIbHOE
OKHO OTJIaJ4MKa, TOKAa3aHHOE HUXKE.

B8 dn.com ﬂﬂ

E File Edit Uiew BRun
odule
LET DB
start:
; 3arpyska pPErMcTpa CerMeHTa NAHHBIX

first File:

)

FOF DS cs:0003kH3: MOU AH
; BuBon cumMBoAa
M3: MOU AH . OZH
MOU DL . LET sp DODD
; AkTUBM3auMAa PyHkuuu [0C paA BuBORA dz 60B3
INT D21
; Buxop us nporpammw
mov al. O SEHXON W3
mov ah, 4ch ip 0003
; AKTHMBM3AUMA CHCTEMHOM OYHKUMM AAA
int 21h
; Koneu cermenra
mycode ENDS
END stapt

[—————Watches 2

Fi-Help F2-Bkpt F3-Mod F4-Here Fi—Zoom Fe—Mext F7?-Trace FE-Step F?-Run Fi10-Menu

B neBoit yacTM OKHa OTJIaJUYMKa PACHONOKEH HCXOIHBIA TEKCT OTIIaXHBAEMOM Mpo-
rpammel (0kHO - Module), a B paBoii yactu ee mammuHoe npeacraienue (okHo - CPU). Kpome
TOTO B 9TOM OKHE MOKa3aHbl: peructpbl Mukpornporeccopa (AX-IP), ocHoBHble dnaru (¢ - d), 00-
nacTh cerMenTa qaHHbiX (ES) u o6macth cermenTa cteka (SS). B HKHEH qacTH S5KpaHa MOKa3aHO
OKHO TIPOCMOTpa JaHHKIX (0KHO - Watches), B koTopoM MOTyT OBITh IIPEACTaBICHBI JTFOOBIE Iepe-
MEHHBIE TIPOTPaMMBI.

B menom oTJIa MK MO3BOJISET BBITOJHATE CIICIYIOIIHE ONCPALNU.

— BpmonHATE mporpamMmy 1o maraM (TpacCHpOBKa IO OTACTbHBIM KomaHmam). Cyie-
CTBYIOT HECKOJIbKO BO3MOXKHOCTel TpaccupoBku: F8, F7, F4, FO.

— IlpocMaTpuBaTh PerucTphl, MEPEeMEHHBIC, 00JIACTH MAMATH 10 XOAY BBIOJHEHHUS TPO-
IpaMMBbl.

— OcraHaBnMBaTh MpOrpamMmy B 3aJlaHHOM MecTe (Touku octaHoBa — BreakPoint) wmu no
3aJIaHHOMY YCJIOBHIO.

— BBIMOTHATE I3MEHEHUE TaHHBIX B TIPOIECCE TAKOW TPACCHPOBKH.

— YBuzets pe3yibraThl pabotsl mporpammsl (Alt+F5).
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AHanoru4Hele IecTBUS MOXKHO BBHIIOJTHUTE B cpeae QC25, ogHako 3amyckarhb AJist 3TOT0
OT/EJIHOIO OTJIAJYMKA HE HY’KHO, OH MHTEIpUpOBaH B 000J10uKy. JJIsl 3amycka oTiIaaKy A0CTa-
TOYHO YCTaHOBHUTbH MapaMeTpbl KOMIWIALUN U PEAAKTUPOBAHUS C BO3MOKHOCTBIO OTJIAJIKU, CO-
3[aTh IPOrpaMMy M HaxkaTh KiaBuiry F8. Ml mosyunm cienyromiee OKHO (CM. pUCYHOK HIXKE), B
KOTOPOM JOCTYTIHBI IPAKTUYECKU T€ KE BO3MOKHOCTH, 4yTO U B TD..

B dn.com N ﬂﬂ

File Edit Uiew Search Make™ Run Debug Utility Options Hely
. DEBUG: <unknown> 1

o] e —————— 121 1 U 2 ————— 1

G:5\QC25NASM_EDNFIRSTD.ASH
MYCODE SEGMENT 'CODE'

ASSUME CS:MYCODE, DS:MYCODE

LET DB ‘A’

start:

; Jarpyska perucTpa CErMeHTa RaHHBX
PUSH C§

; Buson cumBoAa

M3: MOU  AH . 02H
MOU DL . LET

; AKTHBH3auMA oydkuuu [I0C nan BuBORA
INT D21H

; Buxon w3 nporpanns 1

{F1=Help? <F6=Window> <F5=Run? {F8=Trace> {F10=Gtep> DOOO? = 001

B nanHOM OKHE MBI BHJIUM OCHOBHYIO IIPOTpaMMy, KOTOPasi MOKET OBITh BBITIOJIHEHA 110
maraM. B myHkTte meHto “Run” mepeuunciieHbl BO3MOKHOCTH TaKOTO BBIMOJTHEHMS (KJIaBHILA -
“F8”). Texymias cTpoka mporpamMmbl, KOTOpasi AOJDKHA OBITh BBHITIOJHEHA Ha OYEPEIHOM IIare,
BbIJICJICHA I[BETOM (B HAIIEM Ciydae - 3eJieHbIM). B cienmansiom okue (“Registers”) mokasaHsr
Bce peructpsl mporpammbl u (uaru (“FL”). JlaHHOEe OKHO MOXKET OBITh BBI3BaHO Tak: “View”
=>“Windows” => “Registers”. Okno “Debug” npenxasnadeHo 1jsi ”HIUKAIUN TSKYIIUX 3HAYE-
HUIl TIEPEMEHHBIX W BBIPAKEHUI MporpamMM. DTO OKHO MOXET ObITh Bbi3BaHO Tak: “Debug”
=>“Watch values ...” => “<ums nepemennoii> - Add ”. B HmkHel CTpOKe OKHa JlaHa MOCKa3Ka
JUTSE BOBMOXKHBIX OTIepaIuil TPACCHPOBKHU MPOTrpaMMbl. Pe3ynbTraTel paboThl MPOrpaMMbl (BBIBOT
Ha KOHCOJIb) MOKHO ITIOCMOTPETH B CHenuaIbHOM okHe “View” =>“Windows” => “Output” uiu
Ha)kaTh B 000K MOMEHT KiaBuiy “F4”.

3.6. 3.6 3anyck Ha BbInosiHeHWe nporpammbl Accembnepa
3ammyck Ha BBIIIOJIHEHUE TOCTPOCHHON MCIOIHUMOMN MTPOrPAMMBbI BBIMOIHIETCS TAKUM K€
o0pa3om, Kak U 3amyckaercs Jato0as mporpaMma. Bo3sMOXHBI clieyrolye BapuaHThl:
— 3amyck U3 KOMaHAHOUN CTPOKH;
3amyck 1oJi ynpapieHUEM OTJIaJUHKa;

3amyck u3 (aiIoBOro MEHeKepa;
— 3amyck B cpene WINDOWS.
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[Ipu 3amycke U3 KOMaHIHOW CTPOKH MBI JOJDKHBI TOYHO 3HATh UM (POPMHPYEMOTO HC-
MTOJTHIMOTO MOJTYJISl M 00€CTIEYHTh MYTh K IPOTrpaMMe B Cpeie oneparimonHoi cucteMbl (KomaH et
CD wnu nepemennas PATH). IIpu 3amycke u3 KOMaHIHO#M CTPOKH HY)KHO BBECTH

C:\BORLANDC\TASM>first.exe.!
A

PesynbraTt paboThl MporpamMmbl Mbl YBUIUM cienyromeit crpoke (“A” BeiaeneHo mpud-
TOM).

[Ipu 3amycke moxa ympaBiIeHHWEM OTJIaJ4MKa HEOOXOJMMO BOCIIOIB30BATHCS CIICIUAIIb-
HeIMU K1aBumaMu. B TD — ato knaBuma “F9”, a QC25 - “F5”. PesynpTaT paboThl MporpamMmsl
MBI MOKeM rocMoTpeTh: B TD — “Window”=> “User screen” (uau komOunanus Alt+F5), a8 QC25
“View” =>“Windows” => “Output” (uau Haxxath KiaBuiry “F4”).

[Tpu 3amycke u3 (haillIoBOro MeHemKepa 3aITyCK TPOU3BOIUTHCS POCTHIM HaJKaTHEM KJla-
BumM “Enter” mocie BbIAENEHHUS KOHKPETHOM MporpaMMBbl B MaHedw mpocMmotpa (aiinos. s
IpOTpaMMBbl, TIPU HEOOXOAWMOCTH, OyJeT 3amyleHO OKHO KOMAaHJHOW CTPOKH, a Pe3yJbTaThl
MOYKHO HaOJII0/1aTh B 3TOM OKHE.

[Tpu 3amycke B cpene WINDOWS (ro6sim m3BecTHBIM BaM crioco6om) OyeT aBTomMaTu-
YecKH 3allyllleHa KOMaH/IHasi CTPOKa, a B Hell mporpamma. Eciin B mporpaMme He IpeaycMOTPEHO
O’KHJIaHUE BBOJIA KJIABHIIIH, TO OKHO ITOCIIE ATOT'0 TAK)KE aBTOMAaTHIECKH 3aKpoercs. [Toaromy xe-
JaTe’abHO B IPOTrpaMMe MPeyCMOTPETH €llle HECKOJIBbKO KOMaH/1 BHJIa IIepe/l 3aBeplIeHUEM Ipo-
IpaMMBIL:

; OxMmaHue BaBepUIEHUsT NPOTPaMMEI

MOV AH, O1l1lH
INT 021H

B sTOM cilyyae OKHO KOMaHJIHOW CTPOKM He Oy/eT 3aKphITO aBTOMAaTUYECKH, HO TOCIIe

Ha)kaTHsl Ha JTI00YI0 KJIaBUIIY IPOrpaMMa U OKHO KOMaH/JHON CTPOKH 3aKPOETCH.

3.7. 3.7 NMpumeHeHMe KOMaHAHbIX ¢pannoB ans padborTbl ¢ Accem-
6nepom

Ecnu Bol yxe monpoOoBanu oTaaguTh MPOCTEHIIYIO MIPOrPaMMy B pPeKUME KOMaHIHOM
CTPOKH, a Ja)ke MOJI yIpaBjieHueM (haiaoBoro MeHemKepa, To Bbl yOAUINCh, YTO HEOOXOIMMO
MHOTOKPATHO BBOJIUTH KOMaH/IbI (“‘najpurkaMu!!!”), 94T0 10CTATOYHO TPYIOEMKO M IPUBOJIMT Ya-
cTo K ommoOKkaM BBojia. Hanbonee y1o6HO paboTaTh B MHTETPUPOBAHHOH Cpesie, OCBOMB BO3MOXK-
HOCTH YIIPaBJICHUS KJIABUIIAMH WJIH MBIIIKON. He Bce mporpaMMHUCTHI JKeNaloT UCIIOIb30BaTh UH-
TErpUPOBAaHHbIE O0O0JIOUKH AJi1 pabOThl, XOTSI TPYAOEMKOCTh UX, HECOMHEHHO, HE YCTpauBaeT.
Jlna mpeonionenus 3Toro gakta MOKHO HCIONb30BaTh KOMAaHIHBIE (ailyibl (cM. T1a00paTOpHYIO
paboty Ne 2). MoxHO co31aTh KOMaHIHBIN (hailyl, KOTOPBI HAcTpauBaeTCs Ha IMapaMeTphI
(Hampumep, Ha UMsI MICXOJHOTO MOJYJISI), U UCIIOJIb30BaTh €ro s OTIaAKu mporpamm. Takoi
(aitn MOXeT coJepKaTh pa3TUYHbIe HACTPONKHU, MEHIO JIJIsl YIPABJICHUS M BKIOYATh BCe (hasbl
paboThl ¢ MporpaMMou, nepedrcieHHbie Boiie. [Ipumep camoro mpocToro KOMaHaHOro ¢aiina,
koTopsblit 1 HazBan “COMPTASM.BAT” npuseneH HIKe:

REM $®asa penaKTHMPOBaHUS MCXOOHOI'O MOIYJS

notepad.exe %1.asm

REM daza xKOMOMUISILIN

tasm /1 /zi /c %l.asm

REM ®asa penaKTMPOBAaHMUS CBSABEN

tlink /v /m /1 %1.o0bj

REM Jdana orTnagkm

PAUSE

td %1l.exe
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Jliis 3amycka Takoro KoMaHaHOro ¢aiiyia JoOCTaTOYHO yKa3aTh OJWH MapaMeTp, KOTOPBIH
oTpeneNsieT UMsI MOIYJISl TSl KOMITWIISIIIAN M peJaKTHpOBaHus. Kpome Toro, TOKHBI OBITH OIpe-
nenenbl mytd (PATH) ko BceM BbINOJHAEMBIM B KOMaHIHOM (aiisie mporpammam. B sTom ko-
MaHJHOM (aiiie 5 BhI3bIBAIO CTAHIAPTHBIN peakTop TeKcTa “notepad.exe” W BCTaBHJ KOMAaHIY
“PAUSE” s KOHTpOJS MpeaplaylnIux maroB. MokHO 37ech “modaHTa3upoBaTh’ W CO3JaTh
¢aiun: 6e3 oTIaAuUKa, 3aLUKIUTh €r0 BBIIOJIHEHHE, CeIaTh KOHTPOJIb BBOJUMOIO lTapaMeTpa 1

T.1. Daiin ¢ 3aIUMKIMBaHUEM U BBITIOJHEHHEM 0€3 OTJIaAuuKa TOKa3aH HIDKE:
:START

RKM

IF (%1) ==() GOTO FINISH

REM ®asa pegaKTHMPOBaHMUS MCXOOHOI'O MOXIYJIS

notepad.exe %1.asm

REM dasza xoMOMUISILINM

tasm /1 /zi /c %l.asm

REM ®asa pemnakTMPOBAaHMSI CBSBeMN

tlink /v /m /1 %1.o0bj

PAUSE

REM $asBa BHIIOJIHEHUS

%1l.exe

PAUSE

GOTO START

:FINISH

ECHO HET IIAPAMETPA

B nannom ciyyae HeoOXoquMo 00paTUTh BHUMAaHKUE Ha KOJUPOBKY PYyCCKHX OYKB U B IPO-
rpamme u B komanaHoM (aiine. Koguposka (ANSI wmm ASCII) momkHa COOTBETCTBOBATH PEKUMY
KOMaHJHOM CTPOKH, B KOTOPOM BBl paboTaeTte, 1 mpu He0OXOJUMOCTH HY>KHO B KOMaHTHOM (aiiie
3amyctuth pycudpukatop (RKM). K coxaneHuro, mpuBeICHHBIH KOMaHIHBIA (aisl MPUXOIUTCS
3aBepIlaTh ¢ MOMOINKI0 KHOMKH 3aBepiuneHus okHa B WINDOWS (“X*).

IIpaxTHKa.
1. Co3paiiTe KOMaHAHBIN (Haiin 111 acCEeMOTMPOBAHMUS C ITYHKTAMH MEHIO

2. Cozpaiite KOMaHIHBIN (Paiia ¢ BO3MOYKHOCTbIO KOMIMIISAILIUM HECKOJIBKUX (haiinoB.
3. Cozpaiite KOMaHIHBIN (aiia ¢ BEIOOPOM peXMMa OTIAIKH: C OTJIAIYNKOM U O€3 Hero.



35

2023 ron 2 xypc Y5 4-it cemectp bonpmakor C.A.
Jucrumuna “CructeMHOe MporpaMMUpoBaHue”

4. 4. dDopmanbHoe onucaHme cmHtakcuca B bBHO

Bo MHOrux yue6H1Kax, mocoOusx, 3J€KTPOHHBIX CIIPABOYHUKAX U JOKyMeHTaluu Bel Mo-
KeTe BCTPETHTH (POPMAIbHOE ONMHCAHUE CUHTAKCHCA SI3BIKOB MPOTPAMMHUPOBAHUS U TPABUII 3a-
nycka nporpamm. Takoe onucaHue He0OOXOAUMO /ISl OJTHO3HAYHOI'O MOHUMAaHUsI IPaBUJI 3aIIUCU
OIIEpaTOpPOB M KOMAH/I, UCKJIFOUEHHUS OIIMOOK U, B KOHEUHOM CUE€TE, CHUKEHHUSI CPOKOB OCBOCHUS
S3BIKOB U HanucaHust nporpaMM. CylecTByeT MHOTO Pa3JIMUHBIX SI3bIKOB (HOPMaIbHOTO ONUCAHUS
JIPYTrUX, U3BUHUTE 33 TABTOJIOTHIO, (POPMANIbHBIX SI3bIKOB, B YACTHOCTH SI3bIKOB IIPOIPaMMHUPOBa-
HUst. OHU JensATCs Ha JIBE IPYMIIbL: TEKCTOBBIE U rpaduueckue. B rpaduueckux s3plkax UCHONb-
3YI0TCS CIIELUANIbHbIE TUAarpaMMbl U [IPaBUJIa UX MOCTPOEHUS (MIpUMEP IpadUuecKoro si3bIka AJis
onucanus Accembiepa Bl Haiinere B yueOHuke FOpoBa).

Bosnee weTkoe onucaHre MOXKHO TOJTYYHTh Ha OCHOBE TEKCTOBBIX (POPMAJIBHBIX S3BIKOB.
OnHUM U3 IPUMEPOB PACIPOCTPAHEHHBIX SA3bIKOB (hopManbHOro onucanus spisercs bBHO. [lan-
Hast ab0peBuaTypa numeer aBe pacmmppoBku: bekyca Hopmansnas @opma (6omnee panusis) u be-
kyca Haypa ®@opma (6osee mo3ausst). Pa3uble Ha3BaHUs CBsA3aHbI C TeM, 4To BTOpoi aBTop (Hayp)
BHEC YTOYHEHMsI B IIEpBOHAYaJIbHBIE MTpaBuia. B 3ToM mocobuu Mbl pacCMOTPUM OCHOBHBIE TIpa-
Buia npuMeHenuss BH® st opopmitenus nokymentauuu JIP u u3ydyenus Accembiiepa.

4.1. 4.1 HasHayeHue n cocTtaB A3blka BH®

S3pik BH® sBnsieTcst pacupoCTpaHEHHBIM SI3BIKOM OMUCAaHUs (POpMaTu30BaHHBIX KOH-
CTPYKUUH IpYTUX SI3bIKOB. Takue sS3bIKKM HAa3bIBAIOT TAKXKE MeTass3bIkaMu. MOXHO J1aTh MaTeMa-
TUYECKOE OMHCAHUE TOTO S3bIKa HA OCHOBE TEOPUHU MHOXKECTB U TE€OPUH (HOPMATIBHBIX S3BIKOB,
HO 3/1€Ch MBI OCTAaHOBHMCS Ha 00Jiee MPOCTOM CMBICJIOBOM M TEKCTOBOM €r0 ONMUCAHHH. SI3BIK
BH® Bxitouaet B ce0s cieayIore OCHOBHbIE 3JIEMEHTBI U MOHSATHS:

— TloHsTHE TEPMUHAJBLHOIO CHMBOJIAa 1 MHOXECTBA TEPMHUHAIBHBIX CUMBOJIOB. [To1 TepMu-
HAJBHBIM CUMBOJIOM TTIOHUMAETCSs TAKOH AJIEMEHT OMHUCAHUSI, KOTOPbI OYKBaJbHO BXOIUTh
B CHHTaKCUYECKHE KOHCTPYKUUU (TPEUIOKEHUS) S3bIKa. DTH CUMBOJIBI HE MOTYT OBIThH
PacKpBITHI Janiee B BUAE MpaBuil. [IpuMepoM TepMUHATBHBIX CHMBOJIOB MOTYT CITY>KUTh:
3HaKW omeparuit (“+7, “-“ u T.71.), KIro4yeBwIe cioBa s3bika ( for, loop, case u np.) u ciy-
xkebHble cuMBOIBI (=", “;” u T.1.). OTMeTuM, 4TO J1I000€ MPABHUIO JOKHO OBITH pac-
KPBITO (IIOPOXKIATh), B KOHEYHOM CUETE, IIEMOYKY TePMUHAITBHBIX CHMBOJIOB.

— TloHsiTHE HETEPMHHAJBLHOIO CHMBOJIA U MHOXKECTBA HETEPMHHAIBHBIX CUMBOJIOB. [lof
HETePMUHAIHHBIMU CHUMBOJIAMH MBI IOHUMAEM TaKO# AJIEMEHT s3bIKa, KOTOPbII IIpeICTaB-
JsieT coO0M HEKOTOPOE MOHATHE SA3bIKA U MOAJICKUT PACKPHITUIO C TIOMOIIBIO CIICIHAITh-
HBIX TpaBwi. HeTepMuHaibHbIE CUMBOJIBI HA3BIBAIOT TAaKXKE MEPEMEHHBIMH s3bIka. [Ipu
KOHKPETHOM TOPOXJICHHH HETCPMUHAIBHBIC CHMBOJIBI JODKHBI, C TTOMOIIBIO MPaBHII
OBITH PACKPBITHL B BUJE TEPMHUHAIBHBIX CUMBOJIOB. [IprMepoM HETEpMUHAIBHOTO CHUM-
BOJIA SIBJISICTCSI TOHATHE UACHTU(UKATOPA (MITM UMEHU repeMeHHoi ). [1o cymecTByronmum
IpaBHUJiaM 3alUCH UACHTU(UKATOPOB MBI MOKEM MOCTPOUTH OYEHb OOJBIIIOE YHUCTIO pas3-
JUYHBIX BaPHAHTOB MMEH MEPEMEHHBIX. J[pyruM mpuMepoM HETEPMUHAIBHOTO CHMBOJIA
SIBIISIETCS TIOHSATHUE IEJIOT0 YKCa WM Yhcia BOOOIIe, KOTOPOe MOXKHO HMCIOJIb30BaTh B
BUJIC KOHCTAHT NIPU HAITUCAHUH OTIEPATOPOB.

— TlonsiTHe MpaBUJIa TPAMMATHUKH SI3bIKA H MHOXKECTBA STUX B3aMMOCBS3aHHBIX MTPABHII, CO-
CTaBJISIIOIINX, [TO CYTH, CaMy rpaMMaTHKy ¢hopMaibHOro si3bika. [IpaBuiio 3anuckiBaeTcs ¢
MIOMOIIIHI0 METACHMBOJIOB U MIPEIHA3HAUCHO ISl PACKPBITHSI HETCPMUHATBHBIX CHMBOJIOB
C MOMOIUIbI0 KOMOUHAIINY APYTUX HETEPMUHAIBHBIX CUMBOJIOB U TEPMHHAIBHBIX CHMBO-
noB. [Ipennonaraercs, 4To CylIECTBYET HEKOTOPOE MEPBOHAYAIBHOE MTPABUIIO, C KOTOPOTO
JOJI’KHO TIPOBOJIUTHCS OMHMCAHKUE TPAaMMATHKH U, YTO O0Jiee BaKHO, TPaMMaTHYECKHI pa3-
00p KOHKPETHOM KOHCTPYKIIUH.
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— MHOXECTBO MeTaCHMMBOJIOB s3bika bH®, KOTOpbIE HCHOJIB3YIOTCS IS 3alMCH MPAaBUIT
IrpaMMaTHKH OMUCHIBAEMOTO (DOPMAJIBHOTO S3bIKA. DTO CUMBOJIBL: 1=, “<” > 7« |
“1°, “{7, “}”, “...”. bonee nogpoOHO O Ha3HAYEHUH METACUMBOJIOB MbI MOSICHUM HUXKE.

2 “}” 13

OTMeTHM Takke, UTO HEKOTOpPbhIe CUMBOJIBI (2 UMEHHO, “[”, “]”, “{”, , “...”) BXOIAT B
pacmupenHsiil Bapuant BH® u He aBisitoTCs 0053aTEIbHBIMU.

4.2. 4.2 MNpaBuna, HeTepMUHalNbHbIe NMepeMeHHble U MeTacuMm-
BOMbI

HerepmunanbsHblii cuMmBog Ha si3bike BH® 3amuceiBaeTcst crieayronmm o0pa3om: B yriio-
BbI€ KaBBIUKH (<...>) TIOMEIIAETCS MPOU3BOJIBHBINA TEKCT, KOTOPBIM UCIONB3yeTCs sl 0003Haye-
HUS IOHATHUSA s13bIKa. HeTepMuHanbHbIA CUMBOJI M €10 0003Ha4Y€HUE JOJKHBI ObITh YHUKAJIBHBIMU
B [IpeJieax ONUCHIBAEMOM I'PaMMATHKH, TO €CTh HE IOBTOPATHCA. [IpuMepaMu HeTepMUHAIBHBIX
CHUMBOJIOB MOTYT CIIYKUTb CIEAYIOIINE TTOHATH:

<IlepemeHHas™> - MOHATHUE, ONKUCHIBAIOIIECE IEPEMEHHYIO B IIPOIPAMME,

<Omneparop> - NOHATHE, ONIUCHIBAIOLIEE ONIEPATOP B S3bIKE IPOIPAMMHUPOBAHUS.

[IpaBmiio rpaMMaTUKy 3alMCBIBAETCS B CIEAYIOLIEM BUJE (MpaBuia MOXO0KM Ha olepa-
TOpBI IPUCBAaUBAHMS, HO HEJIb3s UX MyTaTh):

<HerepMuHaJIbHBINM CUMBOJI>.= <BbIpakeHHEe Ha OCHOBE TCPMHHAIBbHBIX CUMBOJIOB, ME-
TaCUMBOJIOB 1 HETEPMHHAJIBHBIX CUMBOJIOB>

s mosicHeHus camoro s3bika bBH® Ham npuxoanuThes UCIOIB30BaTh Takxke 1361k bHO.
B neBoii yactu npaBuiia 10JKeH ObITh PACHOIOKEH TOIBKO OJJUH HETEPMHUHAIBHBIN CUMBOJI. BbI-
pakeHHe sIBiIsieTcs KOMOMHAIMEeN TEpMUHAIBHBIX U HETEPMUHAIBHBIX CUMBOJIOB, a TAKXKe MeTa-
CUMBOJIa ”|”, KOTOPBII MO3BOJISAET YIPOCTUTh HAIIMCAHUE NTPABUII U, B KOHEYHOM CUETE, HE SABIIA-
eTcs o0s3arenbHbIM. Tak, HarpuMep, ABa npaBuia Buja (rae, HC — HeTepMuHanbHbIN CUMBOM):

<HC1>=<HC2> u

<HC1>:= <HC3> M0*HO 00BETUHUTH B MPABUIIO BUA!

<HC1>:= <HC2> | <HC3> , rae HC1 + HC3 HeTepMHUHATBHBIE CHMBOJIBL.

[TpaBuna Ha si3pike bJIH MOryT OBITH pEKypCHUBHBIMH, 3TO 03HAYAET, YTO OJHMH U TOT K
HETEPMHUHAJIBHBIN CUMBOJI, 33/1aBa€MbIii TPaBUIIOM, MOXET MPUCYTCTBOBATH B MIPAaBOM BBIpaXKe-
HUH 3TOT0 Xe mpasuia. Hanpumep:

<HC1>:= <HC2> | <H(C2> <HC1>

B BeIpaxkeHnn mpaBui MOTYT pacronaraTbesi TepMuHaibHble cUMBOJIBI (TC). OHU MOTYT
pacronaratbes B JitoOoM nopsake. Hanpumep:

<HCI1>:=TC1 <HC2> TC2 TC3 <HC3> TC4

[Ipu onucannu KOHCTPYKLMI Ha si3bIke AcceMOiiepa BOSHUKAET MpodiiemMa ¢ UCIO0JIb30Ba-
HHUEM YTIIOBBIX CKOOOK, TaK KaK OHU SBIISIIOTCS TaK)Ke TEPMUHAIBHBIMU CUMBOJIAMU s13bIKa. B aTOM
ciydae, Ti0o JeN1aeTcs CIOBECHOE TIOSCHEHHE, THOO STH CUMBOJIBI BBIICIISFOTCS YKUPHBIM IIpUQ-
TOM, JTHOO 3aKJIFOYAIOTCS B KPYTUIbIe KaBbiuku “(*“ - ). Hanpumep:

<Onucanue 3anucu™>.= <Wms 3anucu> <Illabnon 3anucn> (<)<Muunpaausaiims 3anucu>(>)

3aKIIIOUYEHHBIE B KPYIJIbIE CKOOKHM CUMBOJIBI PACCMATPUBAIOTCS KaK TEPMHHAIBHBIC CHM-

BOJIBI s3bIKA. J{J1S1 yIpOIIeHHs 3alIUCH IPABUII MOTYT JOMOJIHUTEIBHO MCIOIb30BaThCs KBaIpaT-

HbIe CKOOKH - “[”, “]”. [I[puMeHeHHe X 03HAYAET, YTO 3aKIIOYCHHOE B HUX MOIBBIPAKEHUE MOXKET
oTcyTcTBOBaTh. Hampumep, npaBui Buja:

<HC1>:= <HC2> [<HC1>]

3ameHnsieT 6oJee CIoXKHOE MPaBUIIO BUA:

<HC1>:= <HC2> | <H(C2> <HC1>

[Ipu mepeuncieHnyn MOBTOPOB MOXHO TaK)K€ HCIOJIb30BaTh U (PUTypHBIE CKOOKH MeETa-

b9

CHUMBOJIBI - “{”, “}”, ecqii 3TO HE YCJIOXKHSET 3aMKCh MpaBuiia. Tak, HaIpUMep, MPABUIIO BUIA!



37

2023 ron 2 xypc Y5 4-it cemectp bonpmakor C.A.
Jucrumuna “CructeMHOe MporpaMMUpoBaHue”

<HC1>= {<HC2>, } ...

O3HayaeT cokpalieHHy1o (opMy 3aIUCH MpaBUiia BUA!

<HC1>:= <HC2> | <HC2> , <HC2> | <HC2> , <HC2>, <HC2> wu tak gaiee.

Ecim oOparutbest k cTporoii 3amucu Ha sizbike BH®, To ncnonp3oBanne Kpyriasix U Gu-
TYPHBIX CKOOOK MOYKHO UCKITIOUUTH. B TOKyMEHTaMsIX Ha MHOTO€ MPOrpaMMHBIE POIYKTHI Bbl
HalijieTe OMKMCaHUs Ha 3TOM SI3bIKE, BKJIIOYasi U PaCIIUPEHHOE €T0 TOJIKOBaHHE.

[Tpu popmanbHOM onricannu Ha s3pike BH® HE00x0111M0O TOMUMO (hOpMaTBHBIX TIPABUIT
JIaBaTh TEKCTOBBIE MOSICHEHHS] OCHOBHBIX MOHATHI — HETEPMUHAIBHBIX CUMBOJIOB. DTO BBINOJIHS-
€TCsl B TEKCTOBOM PEKUME.

4.3. 4.3 MNpumepbl onncaHms Ha bHO

PaccmoTpuM HECKONIBKO TPUMEPOB ONrcaHnui Ha sA3pike bHO.

[Ipumep 1. Onucanue B BH® cuHTakcuca 1eaoro yuciia co 3HaKOM:

<1jeJyioe 4YMCJIO CO BHakKoM>:= <uejyoe umcio> | + <uejnoe umciao> | - <uenoe
YUCIIO>

<uenoe umcno>:= <uubppa> | <umbppa> <uemoe umciao>

<mmppa>:=0 | 1 | 2 | 3 | 4 | 5 | 6 | 7T | 8 | 9

TakyM CHHTAaKCUYECKUM MpaBUIIaM COOTBETCTBYIOT umcina: +15, -35, 01, 12345678788 u
T.1. OTMETUM, YTO JJIs HalMCAHUS MPOrpaMM, HEJAOCTATOYHO OJHHUX CHHTAKCHUYECKHX IMPaBUIIL,
HY>KHO €I1I¢ JIOTIOJIHUTEJIbHOE CEeMAaHTHUeCKoe (MOHSITUITHOE WJIM CMBICIIOBOE) OMHUCAHUE SI3bIKA
(cemanTHueckue mpasuia). Jlaske B 3TOM MIPOCTOM MPUMEPE HY)KHO YKa3aTh MAaKCUMAIbHOE YHCIIO
3HAKOB II€JIOM KOHCTAHTHI, KOTOPOE JOMYCTUMO B KOHKPETHOW CHUCTEME MPOTPaMMHPOBAHUS.
Ecnu nanHasi KOHCTaHTa COOTBETCTBYET THITY INt, TO JIJIst 3aIIKCH €€ MOYKHO yKa3aTh TOJIBKO 5 3Ha-
yanux udp (2716 = 65536).

B Hamem npumepe HeTepMUHAIBHBIMUA CUMBOJIAMHU SBJISIFOTCS: <LIEJI0€ YUCIIO CO 3HAKOM™>,
<menmoe 4Yuciao> u <uuppa>. TepMHUHANBHBIMU CHUMBOJIAMH  SIBIISIFOTCS:  “+7, -7
“07,17,427 37,447 57 467 T, 487,97,

OTMeTHM Takke, YTO OJMH M TOT K€ CHUHTAKCHC MOXET OBITh OMHCAH Pa3HbIMH CIIOCO-
O6amu. Tak mepBoe MPaBHIIO MOXKET OBITH OMHUCAHO TaK:

<IEJIO€ YMCIIO CO 3HAKOM>.= <3HaK> <IIEJI0€ YMCII0>

< 3Hak >.= <mycro> |+ |-

I'me <mycTo> 4acToO UCIOJIb3YEMBIi A OMUCaHUs MPAaBII HETEPMHUHATBHBIN ((hakTHue-
CKH TePMHUHAJBHBIN ) CHMBOJI, 03HAYAIOIINH ITyCTYIO CTPOKY (OTMETHM — HE TTPOOeT, KOTOPBI SIB-
JSIeTCS 3HAYAIUM TePMUHATBHBIM CUMBOJIOM. Eciu mpu onucanuu mpaBuil TpeOyeTcs yKaszaTh
TEPMUHAJBHBIA CHMBOJI —Ipo0€JI, TO €ro 0003HAYAIOT CTHEIUATBHBIM CHMBOJIOM, HAallpUMEpP, —

[T

Hpumep 2. MHCTpyKLMSA KOMaHAHON CTPOKH JJIs 3aIyCKa IPOrpamMM.

<8anyck NOporpamMMsl>:= <MMs NPOTrpPaMMe>  <CHOMCOK NapaMeTpOB NpPOI'PaMMbl>

<uMMsI OpOIr'PaMME>:= progr.exe | progr

<cnmucok napaMeTpoe nporpammir>:= <IllapamMerp 1>[ < IlapameTrp 2 >] [_< NapameTp
3 >]

<MapameTp 1>:= <Mmsa danma>

<MapameTrp 2>:= /L

<IlapameTp 3>:= /P:<Illapons>

OTMeTuM, 4TO U 3/1eCh HEOOXOIUMO TMOSICHUTH CMBICIIOBOE (CEMaHTHKA TMpaBWJI) 3HAUYCHHE

npaBui cuHTakcuca. Tak <Wwms aiina> - Hanpumep, CTaHAAPTHBIA TEKCTOBBIN (aii oneparoH-
HOM cHCTeMBI (B HEKOTOPBIX CIIydasX HE HY)KHO Jlajiee pacKphIBaTh 3HAYCHUE HETEPMHUHAIHLHOTO

CHMMBOJIa, COCJIaBIIMCh Ha O6HWHpHHHTHC IpaBUjia B OHCpaHHOHHOﬁ CHUCTCMBI, HO MOXHO H
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packpbITh). Hy>KHO pacKphITh Takxke, 4TO 03Ha4YaeT MCIOJIb30BaHue napametpa 2 (/L), Hanpumep
YCTAHOBKY CIEIIMAIFHOTO pPEeXKUMa paboThl mporpammel. J[as mapamerpa 3 HYKHO TOSICHUTH
YHCIIO CUMBOJIOB, KOTOPbIE HY>KHO BBECTH AJis apoiisi. CuMBOJ ““_” B HaIlIeM OMUCAaHUM 0003Ha-
gaeT rmpooel, a mapameTpsl 2 U 3 MOTyT OBITh OMYIICHBI NP 3aIycke. Eciau momyckaeTcst u3me-
HSATh IIOCJIEIOBATEIBHOCTD MapaMeTpoB (IyCTh 2 U 3), TO Hy’)KHO B ONIMCAaHHE T'PAMMATHKH 3aITyCKa
N00aBUTh JONOJHUTEIBHOE IIPABUIIO BUA:
<CHHCOK mapameTpoB mporpammer>.= <[Tapamerp 1>[ < ITapamerp 3 >] [ < ITapametp 2 >]

Jlis onvcaHust HHCTPYKIMH KOMaHAHOM CTpOKH BO 2-H, 6-if 1abopaTopHbIX paboTax U B

KypcoBO#l paboTe HE0OXOAMMO UCIIOIb30BaTh 10A00HOE OMUCAHUE.

Hpumep 3. PaccmoTpuM Taxoke 171 npumepa onucanue komauasl IF B popmare BH®. Bo-
HEepBbIX, HE OyJIeM YUYMTHIBATh BO3MOXKHOCTH pacIIMpeHHOro pexxuma padbotst CMD, u, kpome

TOr0, COKpaTuM IIpru 3TOM HEMHOT'O CUHTAKCHUC U CCMAHTHUKY OITMCAaHHA.

<Oneparop IF>:= 1IF [NOT] <BapmaHTH KOHCTPYKUMM omneparopa IF>

< BapmaHTH KOHCTPYKIUuM onepaTopa IF>:= <koHcTpykumm ERRORLEVEL> | <kOH-
CTPYKIMM CO CTpokamm> | <KOHCTPyKuumum EXIST>

<koHCTpykumyu ERRORLEVEL>:= ERRORLEVEL <umcyio> <KoOMaHma>

<KOHCTPYKLMM CO CTpoKamm>:= <CcTpoka>==< cTpoka > <KOMaHZxa>

<kOHCTpykuum EXIST>:= EXIST _<ums @aﬁna>_{xomanna>

<cTpoka>:=<wbast NoCJefOBaTEJLHOCTE CMMBOJIOB JO npobena > | <nepeMeHHas>
| %<nepemenHas>% | <nmapaMeTp KOMaHIHOM CTPOKMU>

<mapaMeTp KOMaHIHOM CTPOKM>:=%<JecaTudHas umbppa>

<pmecsiTMuHast mumppa>:=0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 |

I'ne:

<KOMaHJa> - Jito0asi KOMaHJa s3blka KOMaHAHBIX ¢ailnos, uckmovas |F. JlanHas komaHza
BBITIOJIHSIETCS B CIIy4ae, €CiIM yCIIOBHE, 3a/laHHoe B onieparope |F, sBisercss ICTUHHBIM.

<4pcio> - 1Hesoe 4yuciao 0e3 3Haka, KOTOpOe CPaBHMBAETCS CO 3HAUEHHEM IIEPEMEHHOM
ERRORLEVEL, omnpenenstonuii koa Bo3BpaTa MOCIEIHEH BBIMOJIHEHHONH B KOMAaHIHOM
¢ailne nporpaMmbl UM BCTPOCHHOM KOMaHAbl. MeXIy 3TUMH 3HAUEHUSIMU 110]Ipa3yMeBa-
eTcs 3HaK oTHOmIeHus ( >=).

<ums (aiina> - cranaapTHOE UM (paiiina onepanMOHHON CUCTEMBI, CYLIIECTBOBAaHUE KOTOPOTO
nposepsiercs B ycinoBuu EXIST. YcenoBue cuntaercss ICTUHHBIM, ecid (ailn HaiiieH B mpe-
Jenax TeKyIlei AMPeKTOpur Wiu 1o 3aganHomy myt (PATH).

<nepeMeHHas> - JIt00ast TEKCTOBas MepeMEeHHass KOMaHIHOTO (aiisa, BKI0Yas U CUCTEMHBIE
HepeMEHHbIE OKPYKEHUS yCTaHOBJIEeHHbIe koMaHaoi SET. Eciiu He yka3aHbl CUMBOJIBI IPO-
1ieHToB (%), TO UM IepeMEHHON paccMaTpUBaETCs Kak CTPOKa, a MPOTUBHOM Cllydae pac-
CMaTpHUBaeTCs 3HaUEHUE 3TON MEePEMEHHOM.

< mr006ast MOCJIeA0BATEIIFHOCTH CHMBOJIOB JI0 ITpodera > - mro0ast mocie10BaTeIbHOCTh CHMBO-
JIOB, KOTOpasi orpaHn4uBaeTcs nmpodenaom. Heobxonumo cinennth, 4TOOBI B TPYIITY CUMBO-
JIOB CIIy4aifHO He IOTIa Ay CITy>KeOHbIE CII0Ba.

IIpuMepsl HCTIONB30BaHUS OllepaTopa KOMaHAHbIX (aitioB IF:

1. IFERRORLEVEL 3 GOTO MET1 — nepexon na metky MET1, eciin

ERRORLEVEL >=3
2. IF (%1) == () SET VAR=NODOSTUP — nepemennoit VAR nipucBauBacTcsi 3Ha4YCHUE
NODOSTUP ecnu nepBblif mapaMeTp He 3aJ1aH.
3. IF NOT EXIST FIRST.EXE GOTO FINISH — nepexon na metky FINISH, eciu ¢aiina
FIRST.EXE ne cymiectByer.

[IpakTuka.
1. Onummre B BH® cunTakcuc BemecTBeHHOTO umciia ¢ mopsakoMm ( [Ipumep ymcna:

12.234 E +10).
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2. Onumwmre B BH® cunTakcuc 3amycka komanaHoro (aiina ams 2-it JIP (o6s3arensHoe
TpeboBanue K JIP).

3. Onummre B BH® cunrakcuc 3amycka nporpammsl s 6-it JIP (o6s3aTensHoe TpeboBa-
Hue k JIP).

4. Onumure B BH® cuntakcuc 3amycka pesunenta aiist KP (o0s3atenbHoe TpeboBaHMe K
KP).

5. Onummmre B BH® cunrakcuc oneparopa |IF aiist pacmmpennoro pexxuma CMD.
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5. 5. KomaHaHble pannbl U UX NPUMEHeHne

SA3bIK KOMaHJHBIX (ANJIOB — 3TO MPOCTEHIINI SI3bIK IPOrPAMMUPOBAHUS C YCEUEHHBIMU
BO3MOXXHOCTSIMH: OTPaHUYEHHOE YHCIIO OTIEPATOPOB, OTPAHUICHHOE YHCIIO TUITOB TEPEMEHHBIX U
OrpaHUYEHHBIE BO3MOXKHOCTH I10 OTJIAJKU MporpaMM. SI3bIK KOMaHIHBIX (paiijIoB NMpeHa3HAYeH
JUISL HATMCAHUsI [TPOrpaMM YTIpaBJIeHMs 3allyCKOM JpYrux nporpamm (3aganuii). Ilostomy ero pa-
Hee Ha3blBaIM, a 3TO BBl MOkeTe BCTPETHUThH B JIUTepaType, SI3bIkoM YmpaBieHus 3aJjaHUSIMU
(A1Y3A). Komannusie daiiss (Batch Files) umeror cnenmansHoe daitnosoe pacumpenue (*.BAT),
KOTOpO€ HEe MOKET ObITh U3MEHEHO. biiarogaps 3ToMy pacuMpeHHIo ONepaloHHas CUcTeMa aB-
TOMAaTHYECKH 3aITyCKaeT PEKUM KOMAHIHOW CTPOKH (CM. BBIIIE) M BBHIIOIHIECT KOMAHIHBIN (aiin
noj ynpasienueM komanaaoro nporeccopa (CMD.EXE win COMMAND.COM).

Bere 65010 oTMeueHo, uto komanaubii npoueccop CMD.EXE moxer pabotaTh B 1BYX
peKuMax: CTaHAapTHOM U pacIIupeHHOM. B pacimpeHHOM pexxrMe HEKOTOpble KOMaH 1bl UMEIOT
JIOTIOJTHUTEIIbHBIE BO3MOKHOCTH. [Ipu paccMoTpeHnn ocoOeHHOCTEH KOMaHAHBIX (paiiioB U 1u-
PEKTUB, MbI Oy/1IeM OPHEHTHPOBATHCS HA CTaHAApTHBIN pexxuM. [Ipu Heo6xoaumoctu Brl moxere
BKJTIOYHTH PACHIMPEHHBIA PEKUM U TIOTYIUTH CIIPABKH 0 paboTe KOMaH][ B 3TOM PEXHME.

3amyck untepnperatopa CMD.EXE B pacumpeHHOM pexuMe BBITOTHAETCS TaK:

>CMD .EXE /E:ONd

Brixnmrouenue paCIIupCHHOr0 pEXXUMa BBITIOJIHACTCA TaK:
>CMD.EXE /E:OFF.

5.1. 5.1 A3bIK KOMaHAHbIX hannoB

[Tporpamma Ha s13bIKE KOMaHIHBIX ()aiiJIOB MOKET OBITH IIPE/ICTABICHA TAK:
[:<meTka>]<unHCcTpyKIMs KOMaHIHOTO (aitna>
[:<meTka>]<uHCTpyKIHS KOMaHAHOIO (aiina>
[:<meTka>]<unCcTpyKIMs KOMaHIHOTO (aiina>

[:<meTka>]<uncTpyKIms KoMaHIHOTO (aitna>

Mertka 1715 s13bIKa KOMaHAHBIX (aiyioB, €CIM OHA MCIOJIb3YETCs, TOJKHA pacloiaraThCs

B HayaJjie CTPOKH, U1 UMETh CUMBOJIbHONH 0003HaYeHUE, KOTOPOE, KCTaTH, MOKET HAUMHATHCS U C
udposoro cumpona (Hampumep, - “:MET1”, “:10”, “:LAB”). Jlns 0003HaYe€HUS METOK JIOIYC-
KaeTCsl UCIOJIb30BATh TOJIBKO JJATUHCKHUE CUMBOJIBL. B KauecTBe MHCTPYKIMNA KOMaHAHBIX (aiioB
MOYHO HCIIOJIb30BATh:

— JIMpeKTHBbI KOMaHJIHBIX (aiIoB;

— DBHyTpeHHHE KOMaHBI ONIEPALIMOHHON CUCTEMBI,

— Bnemnue koMaHAb! (YTUINTHI) ONEPALIMOHHON CUCTEMBI;

— JItoOble mporpaMMsel JOCTYIIHBIE AJIS 3aIyCKa;

— BbI30B Apyrux KOMaHAHBIX (aHIoB;

— IlycTble CTPOKH ¢ METKOM.

Ha omHoi#t cTpoke B porpaMmme KOMaHIHBIX (aiiiioB (3a UCKIOYeHHEM oniepaTopa |IF) mo-
JKET PacIoiaraThCs TOJBKO OJTHA MHCTPYKIUSA. B KauecTBE OCHOBHBIX JUPEKTUB KOMAHIHBIX (paii-
JIOB BBIJICITUM CJICTYIOIIHNE JUPEKTHUBHI, MIOSCHUB KPATKO X HAa3HAUCHHE:
— JHupektuBa |F — myis opranusanyu BETBICHUS B KOMaHIHBIX (aiiiax, opraHu3aliy K-
JIOB ¥ TIPOBEPKHU YCIIOBHIA.
— JupextuBa SET — mist mpucBanBaHus IEPEMEHHBIM OKPYKEHUS 3HAYCHUM.
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— JupexruBa SHIFT — a1t n3MeHeHus opsiika clieI0BaHusI (CBUTA) TapaMeTPOB KOMaH/I-
HOM CTPOKH, 33JJaHHBIX MPHU 3aIyCKEe IPOTPaAMMBIL.

— JHupektuBa FOR — my1s opranu3anuy BHIIOTHEHUS OJHOPOIHBIX KOMaH] MPUMEHUTEIHHO
K MHOKECTBY OIPE/ICIIEHHBIX TEPEMEHHBIX.

— JHupexktuBa ECHO — nns opranusanuu BbIBOJA Ha KOHCOJNb M MEPEKITIOYECHUS PEKUMOB
BbIBOJIa MH(POpMAIUH.

— JupextuBa GOTO — aiist BRINOTHEHUST 0€3yCIOBHBIX MEPEXO0/I0B HA KOHKPETHBIE METKU
IPOrpaMMBbI IAHHOTO KOMaHIHOTO (aiina.

— JHupextuBa PAUSE — n1s1 opranuzanuu nay3bl mpy padboTe KoMaHaHOTO (aiinia ¢ 3agaHue
UH(POPMALIMOHHOTO COOOIIICHHS.

— JupextuBa REM — 111 KOMMEHTHPOBaHUSI KOMaH/IHBIX (paifiioB.

— JHupextuBa CALL — JIyis BeI30Ba ApYruX KOMaHIHBIX (pailioB ¢ BO3BPATOM (BJIOKEHHBIX
KOMaHJIHBIX (DaiiIoB) B TaHHBIM KOMAaHIHBIN (haiin (aHAJOTMYHO BBI3OBY (DYHKIUH U MPO-
nesyp).

— Hupextua EXIT — st 3aBepiiieHus BHIMOTHEHUST KOMaHHOTO (paitna. Eciou manHas xo-
MaH/Ia BBIIOJIHACTCS BO BIOKEHHOM KOMaHIHOM (aiiie 6e3 mapametpa (/b), To BeIIONHS-
eTcs 3aBepireHue paboTel Beex (aiinos (pakruuecku 3aBepiactes CMD.EXE). Eciu ma-
pameTp (/b) yctaHOBIICH, TO BBITIOJIHSAETCS BO3BPAT B OCHOBHOM (haii.

— JupextuBa CLS — 1151 04MCTKM SKpaHa JucIies: (KOHCOJIM) B MOMEHT BBIIIOJTHEHUS 1aH-
HOM JUPEKTUBBI.

— Moaudukarop @ - Ui OTKIIOYCHHUS BBIBOAA JUPEKTUBBI HA DKPaH JHCILIES.
bonee monpobuyro nHGOpMALHIO O TUPEKTUBAX KOMAHIHBIX (haiijIoB BBl HailIeTe B CIIpa-

BOUHHKaX, muTepatype no JJOC u 1oKyMeHTaluy Ha ONEPaMOHHYI0 CUCTEMY. MO)KHO MOJTYyYHUTh

CIIpaBKY O BCEX KOMaHIaX U JUPEKTHUBAX BbI3biBas yTwiuty HELP:
>HELP.]
Wnw 15t KOHKPETHOW KOMaHIbI BEI30B CIIPABKH BBITIONHSIETCS TAK:
> HELP <koMaHza>.
Kpowme Toro, cripaBky o KOHKPETHOW KOMaH/I€ MOKHO TOTYYUTh TaK:
><kxomauHpa> /°?d
N nakonen, B cpenre WINDOWS Bcerna MokHO HakaTh KiaBumry “F17 mpu akTHBHOM
pabouem crose (Desktop) u BBecTr Ha3BaHHE KOMaH/IbI B MOJIC VISl TIOKMCKA.
Habop nocTynHbIx BHEITHUX KOMaH1 Bbl MO>keTe YTOUHUTH B CIIPABKaX U JOKYMEHTAIIUH,
a taxke mocMoTpeTh B katanorax OC (ans XP — SYSTEM32), koTopbie JOCTYIHBI B KaTauore
WINDOWS. JInst aToit nenu yao0Hee UCIoNIb30BaTh (haijIoOBbIe MEHEKEPHI (CM. HUXKE).

5.2. 5.2 PaspaboTka, BBOA, OoTnagka u UCnofiHeHue KOMaHAHbIX
c¢dannos

Coznanne KOMaHIHBIX (PaiIOB — 3TO MPOIECC MPOrPaMMUPOBAHUS, KOTOPBIA BKIFOUALT
BCE OCHOBHBIE 3Tallbl: pa3paboTKa aqrOpUTMOB, IIOCTPOEHUE OIIOK-CXEM MPOTrpaMMBbl, HAMCAHKE
MPOrpaMMBI Ha SI3bIKE KOMAHJIHBIX ()ailJIoB, BBOJ €€ B BHJIC DJIEKTPOHHOTO JIOKYMEHTA, OTJIaIKa
nporpaMM KOMaHAHbBIX (DaiiyoB U UX UCTIONHEHHUE (3aMYyCK).

B 3aBHCHMOCTH OT CIIO)KHOCTH TIOCTAaBJICHHOM 3aa4M NP CO3AaHUM KOMaHIHOTO Qaiina,
CO3[aHHEe aJITOPUTMA MPOrPAMMBbI MOXKET OBITh U MTPOCTHIM U CIIOKHBIM. DTarl pa3paboTKH aJro-
pUTMa JOJIKEH 3aBEPIIATHCS pa3pabOTKOM OJIOK-CXEMBI TPOrpaMMBI (CM. paszen Hmwke). Koman-
HBIN (haii BBOJUTCS B IPOCTOM TEKCTOBOM PEAAKTOPE (CM. pa3ziell Mo BBOAY U PeIaKTHUPOBAHUIO
nporpamMM Ha si3bike Accembiiep). Mmst komanaHOTO haiina T0KHO UMETh CIIEIIUAIbHOE PACIIIH-
penue (*.BAT). XXenarenpbHO HE UCIIONIB30BATH JIMHHBIX UMEH (> 8-MU CUMBOJIOB), TAK KaK MOTYT
BO3HHUKHYTH TIPOOJIEMBI ITPH pab0OTe C MPOTPaMMOM B PEKUME KOMaHIHOW CTPOKH.
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K coxanenuto, /U 0TJIa Kl KOMaHIHBIX (ailyioB HET CHEIMAIbHbBIX U yIOOHBIX OTJIa 4~
KOB, II03TOMY ATOT MPOLIECC MOXKET OBITh TPYJ0eMKUM. OCHOBHBIE pEKOMEHAAINH ISl OTJIaIKH
IIporpamMM KOMaH/IHBIX (aiioB:
— He oTkimrouaiiTe NpexI€BPEMEHHO PEKUM BBIBO/Ia KOMaH/ U IUPEKTUB Ha 3KPaH AUCILIES
(ayxen pexxum ECHO ON).
— He otkirouaiiTe pexuM BbIBO/IA OTACIBHBIX KOMAH]I C IIOMOIIBI0 MOAr(UKaTOpa — “(@)”.
— Ilpu HeoOxoaumocTu ucnonb3yite komany ECHO s BeIBOAa MpOMeKyTOUHBIX 3HAUeE-
HUI MEPEeMEHHBIX ITPOTPaMMBI.
— Ilpu HeobxoaumocTH ncnomin3yite komanay PAUSE npu oTiiagke yacTeil mporpamMMel.
— H3yuuTte XOpoIIO U TPaMOTHO UCTIONB3YHTE TUPEKTUBBI KOMaHIHBIX (paiiiioB.
— KoppekTHo ucnonb3yidte TUpeKTUBY KOMMeHTHpoBaHus REM, mns mosicHeHus yactei
IPOrpaMMBbI U JUIsl BBIAEJIEHUS! KpUTUUECKUX MECT B TEKCTE IIPOrPaMMBI.
— Hcnonp3yiiTe BlOXEHHbIE KOMaHIHBbIE (ailyibl sl BBIJENIEHUS (ParMEeHTOB, KOTOPBIE
UMEIOT OT/IeJIbHOE (DYHKIIMOHAJIBHOE 3HAaYE€HUE U MOTYT OBbITh OTJIaXKE€HBI OT/EIIBHO.
— CoxpansiiTe cTapble KOIMU IPOrpaMM KOMaHAHbBIX (haiiIoB IIPU CYIIECTBEHHBIX U3MEHE-
HUSIX, CI€JAHHBIX B IIPOLIECCE OTIAAKH.
Hcnonaenue (3amyck) KOMaHIHBIX (Dail;ioB BO3MOXKHO B PEKMME KOMaHIHON CTPOKH U
IIPU 3aIlyCcKe U3 JPYTUX KOMaHIHBIX (aiinoB. Ecnu moxpasyMeBaercsi BO3BpaT B OCHOBHOU KO-
MaHJIHBIN (Daisl Py TaKoM 3aIlycke, TO He0OXOAMMO HCTOb30BaTh AupekTuBy CALL ms 3a-
MyCKa HOBOTO KoMaHaHOTro (aitna u gupektuBy EXIT [/b] nist koppexkTHOTO BO3BpaTa MM 3aBep-
meHust padbotel. [Ipumep 3amycka komaHaHOTO (haiina:
>MAYBATCH . BAT.]
1001
>MAYBATCH.
Bo BTOpOM cityuae pacimypeHue onyueHo, HO Ipy 3TOM HY>KHO OBITh TOYHO 3HAaTh, YTO B
nanHoM kartajore HetT (aiinoB *. EXE wmm *. COM ¢ TakuM ke UMEHEM.

[Tpu 3amycke U3 Ipyroro KOMaHAHOTO (haiina:
CALL MAYBATCH.BAT PAR1 PAR2

U Bo3Bpar u3 daitna MAYBATCH.BAT:
EXIT /b

[TapameTtp ompezensier B HaIlleM cllydae BO3BpaT B OCHOBHOM ¢aiin. 3aBepiieHus padoTh
CMD.EXE e BomonasieTcs. Pexxum pabotsl komanael EXIT 3aBucHT OT BEIOOpa KOMaHIHOTO
nporieccopa s ucnosib3oBanus komanaHou ctpoku (CMD.EXE nnn COMMAND.COM).

5.3. 5.3 NepemMeHHbIe KOMaHAHbLIX pannoB

S3bIK KOMaHIHBIX (HANIIOB SBISETCS OYSHh OTPAHMUYEHHBIM C TOUYKH 3PEHUS UCIIOJIb30Ba-
HUS TIEPEeMEHHBIX. J[OMyCKaIOTCs TOJIBKO CUMBOJIBHBIC TICPEMEHHBIC, TIPUYEM HX YHCIIO OTpaHU-
4eHo o0BeMoM Oydepa, BBLIEISAEMOTO JUIsl MEPEMEHHBIX OKPYXeHHs. MOXKHO HCIIOJIb30BaTh
TOJIBKO OJIHY CTaHAapTHYI0 nepemeHnyto mnenoro tunma — ERRORLEVEL (06 sToi nmepemeHHO#
pedb MOUAET HIDKE), KOTOPas COACPKHUT KOJ BO3BpaTa MCIIONHICMBIX MPOTPaMM H TUPEKTHB B
KOMaHHOM (aiisie 1 popMupyeTcss aBTOMaTHUECKH.

Pa3mep o6mactu Mo CUCTEMHBIC TIEPEMEHHBIE MOXKET OBITh YCTAHOBIICH B CIICIIHATBHBIX

CUCTCMHBIX IICPCMCHHBIX, KOTOPBIC YCTAHABIIMBAIXOTCA IIPU 3aIPy3KE OC. 910 NNCPEMCHHBIC:
SHELL= [<mMst M nyTe k command.com>] /E:<umcno> <mapaMeTpH ...>

s ¢aiina config.sys/nt. Wou:
command [<umMs u nyTe k command.com>] /E:<umcno> <napaMeTps ...>

s ¢aiina config.sys/nt. Wu:
SET COMSPEC =[<uMs u nyTe k command.com>] /E:<umcno> <mnapaMeTps ...>

st mepemenHoit okpyxernst COMSPEC, xoTopast MoXeT OBITh IepeorpeielicHa B pe-
KMME KOMaHJHOW CTPOKU. 3HaueHHEe MapaMmerpa <4HCJI0> ompeienseT pasmep Oydepa ans
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IIEPEMEHHBIX OKPYKEHUS IIPOrpaMMbl, OHO MO>KET HaXOAUThCS B npenenax ot 160 no 32768. Ilo
YMOJYaHUIO OHO paBHO 256 OailT.

[lepemenHbIe KOMaHAHBIX (ailIOB MOTYT OBITH HCIIOJIB30BaHbI B OIIEpaTOpax KOMaHIHBIX
(haiinoB, MOTYT OBITh MEpeoIpeieNieHbl, BbIBEIEHBI Ha SKpaH auciuies. OCHOBHOW orepaTop u3-

MEHEHUS IepeMeHHBIX 370 ornepatop SET. Hanpumep:
SET VAR=MET1

[TepemeHHBIE IMEIOT CTPOKOBBIH THT. Kakas mepeMeHHas umeet uMs (Ha3BaHHe, UJICH-
TUPUKATOP) U 3HAUEeHHUE. [1J1s1 HCTIONIb30BaHMS 3HAYCHHUS TIEPEMEHHBIX UX HEOOXOAMMO OKPYKUTh
3HakoM TporieHT (%VARY). B creayromem npumepe Moka3aHO Kak MCIOJB30BaTh 3HAYCHUE U

numMi:
ECHO OFF

SET VAR=MET1
ECHO VAR
ECHO $%VAR%

ITocne BeIIOTHEHMS JaHHOT'O q)parMeHTa Ha 5KpaHC AUCIIICA MbI IIOJTY4YUM Ha 3KpaHE JUC-

Ijie:
>VAR
>MET1

[TepemenHbIE B KOMaHIHBIX (aiilax MOTYT HCIIOJIB30BATHCS B PA3IIUIHBIX JUPEKTHBAX KO-
MaHJIHBIX (haiyIoB, B TOM unciie U B gupekTuse |F:

IF (%VAR%) == (FIN) GOTO MFINISH

31eck poBepsieTcsl 3HaUeHNE NEPEMEHHOM U BhINoIHAeTcs nepexoq Ha Mmetky MFINISH.
Wnu B oneparopax GOTO:

GOTO %VAR%

[lepexon BeImonHsAeTCs 10 3HaueHuto nepemeHHoi VAR. Jlng nepexoaa MOXKHO MCIONb-

3oBath U nepeMennyro ERRORLEVEL:
GOTO M$ERRORLEVEL$

B atom ciyuae Oyzner BeimonHeH nepexos Ha metku: M1 (Ilpuy ERRORLEVEL=1), M2
(ITpu ERRORLEVEL=2) u 1.1. Takue METKU JOJKHBI OBITH OOBSABICHBI B JAHHOM KOMaHIHOM

(I)aﬁﬂe. Mo:KHO HCIIOJIB30BaTh M COCTABHOE 3HAUCHUE ABYX U Oonee NEPCMCHHBIX !
SET VAR=MET
GOTO %$VAR$$ERRORLEVELS$

B stom ciyuyae Oyner BeimosHeH nepexon Ha metku: METL (ITpu ERRORLEVEL=1),
MET2 (ITpu ERRORLEVEL=2) u T.1. Huke MBI paccMOTpUM U JAPYTHE MPUMEPBI UCTIOJIL30BA-
HUSI IEPEeMEHHBIX KOMaH/THBIX (aiiiioB.

5.4. 5.4 NMNapameTpbl KOMaHAHLIX (hannoB

Beiiie 06110 0OTMEYEHO, YTO KOMaHAHbIE (DAIbl MOTYT 3aITycKaThes ¢ mapameTpamu. Pac-
CMOTpHUM TpeOOBaHMs K TaKOMY 3amycky. [lapameTpsl mepenaroTcsi B MporpaMmy KOMaHIHOTO
(haiina 1 MOTYT B HEM UCIIOJIB30BAThHCS HaApaBHE C MEpEMEHHBIMU (TTapaMeTpbl UMEIOT 0003HaUe-
Hue - %0, %1, ... %9). Cunrakcuc 3amycka ¢ napamerpamu Ha sizbike BH® umeer Bua:

<sanyck C napamerpamm>:= <uMsi nporpammsr> <napamerp> |

<Banyck C napamerpamm> <pasgeaurens> <mnapameTrp>

<paspemnrens> := | , |
Wnu Tak:

<Banyck c napamMeTpamMm>:= <MMs NOpoOTpaMmel> ><napamMeTp>

[ {<paspmemnrens><napamerp> ..} ]
[Ipumep 3amycka koMaHAHOTO (haiiaa ¢ mapaMmeTpamu:
>MYBATCH.BAT PARl1 , PAR2 , , PAR4
>MYBATCH.BAT PARl1 PAR2 PAR3
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W3 nmpuMepoB BUAHO, YTO PA3JEIUTENSIMU TAPAMETPOB MOTYT OBITh: MPOOEIIBL, 3aMAThIC U
TOYKH C 3ansTOH. MOT'yT UCTIONB30BAThCS 3aMSIThIE U TOYKHU C 3aMATOM, B ’TOM CJIy4ae OHU aHaJlo-
THYHBI Tpobenam. Bo3MoXHOE YKCiI0 TapaMeTpoB, 33aBaeMbIX IIPHU 3aIyCKe KOMaHIHOTO (aiina,
ONpeIeNsAeTCs BO3MOXKHON JJIMHHOM 3aITyCKa IPOTpaMM B PEKUME KOMaHIHOW CTpOKH. Ecin BbI
pabotaere B pexxume smyssinuu J1OC, nox ynpasneHueM (aiiioBoro MeHexkepa, To CTpoka 3a-
MycKa KOMaHaHOTro (haitia BMECTe ¢ mapaMmeTpaMu He JOoJhKHa mpeBbimaTh 128 cumBonoM. He-
TPYAHO TOJICUUTATh, YTO MPEIEIBHOE YUCIIO TapaMETPOB IPU ITOM MOXKET ObITh 63 (TIIpoBepbTE
camu). Kctatu, Takoe orpaHnueHue IEHCTBUTENIBHO U Ui IporpamMm Ha AccemOuepe, 3amyckae-
MBIX B pexume amyisinuu. Eciu mbl pabotaem nox ynpasnenuem CMD.EXE, To uncno mapamer-
POB U JITMHA OTJEJIBHOTO NTapaMeTpa KOMaHAHOTO (aiiya MpakTUYECKH HEOTPAHUYEHHBI.

3a/laHue MapaMeTPOB MOXKHO NIPOUJUTIOCTPUPOBATH Ha ciieytonieM npuMepe. [lycts y Hac

COo3/1aH KOMaH/IHbIH (haiin cieayromero Buaa (Test_par.bat):
ECHO OFF
ECHO Programm Name - %0
ECHO First Parameter - %1
ECHO Second Parameter - %2
ECHO Third Parameter - %3

IIpu 3amycke:

>test par.bat parl par2 par3
MpbI nony4uMm:

Programm Name - test par.bat
First Parameter - parl

Second Parameter - par2

Third Parameter - par3

[Ipu 3amycke:
>test par.bat parl , , par3

Wnu:

>test par.bat parl ; ; par3
MpbI osryyum:

Programm Name - test par.bat

First Parameter - parl
Second Parameter - par3
Third Parameter -

Taxk Kak 3amsTble U TOUKH C 3aMATOH SKBUBAJICHTHBI IIpodenam, To (GaKTHYECKH paccMaT-
pHUBaeTCs TOJNBKO JBa apaMeTpa.

Ecnn nepeyenb He0OX0AMMBIX TapaMeTPOB MpeBbIaeT AeBATh (%1 - %9), To 11 noctyna
K CTapIIMM IapaMeTpaM MO>KHO BOCTIONB30BaThCs nupektuBoit SHIFT. Dta nupexTnBa caBuraet
napameTpsl BieBo: 2—i (%2) nmapametp cranoButbes 1-M (%1) u Tak manee. Ilokaxem 3To Ha

IIpUMepe:
@ECHO OFF
ECHO Programm Name - %0

ECHO First Parameter - %1
ECHO Second Parameter - %2
SET Name =%0

SHIFT

ECHO.

ECHO Programm Name - %0
ECHO First Parameter - %1
ECHO Second Parameter - %2
ECHO %Name%

[Tocne 3amycka KoMaHAHOTO (aiina:
>test par.bat parl par2
[Tomyunm:

Program Name - test par.bat
First Parameter - parl
Second Parameter - par?2
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Program Name - parl

First Parameter - par?2

Second Parameter -

test par.bat

[TapameTpsl, BKItO4ast 1 napameTtp %0, Tepsrorcs 6€3B03BPAaTHO, €CIIH UX IPEABAPUTEIBHO
HE COXPaHUTh B PYroil mepeMeHHO# oKkpyxeHus (kak mokaszaHo B mpumepe). Komanna ECHO ¢
onuoit Toynoit (“ECHO.”) ncnone3yercst B KOMaHAHBIX (paiinax A MPOImycKa CTPOKH.

5.5. 5.5 Co3pgaHue npocToro kKomaHgHoro cdamna

Tenepb MBI 3Ha€M JOCTATOYHO, JJIsl TOTO YTOOBI CO37aTh CBOM KOMaHIHBIH ¢aiin. HazoBem
ero FIRST.BAT. IlycTs OH UMEET CIIeyIOIIee COCpIKaHuUE:

ECHO OFF

ECHO BATCH FILE

ECHO %0

SET VAR=MET1

ECHO VAR

ECHO $VARS

ECHO.

REM This is Comment ===========

IF (%1) == () GOTO %VAR%

PAUSE TEST

ECHO FINISH

EXIT

REM

:MET1

ECHO FINISH - MET1

PAUSE NO PARAMETER

EXIT /b

B sTom ¢aiine mokazaHo Kak:

— OTKIIOYHTH BBIBO BHINOIHIEMbIX KoMaH Ha 3kpad (ECHO OFF);

— BeBoauts Ha 3kpan Teket u napamerpsl (ECHO BATCH FILE , ECHO %0);

— IlpucsauBate nepemennsiM 3HaueHus (SET VAR=MET1);

— BrBoauts Ha 3kpan 3HaueHune nepemenHoit (ECHO %VAR);

— BeBoauts myctyto ctpoky (ECHO.);

— HWcnone3oBaTh KOMMEHTapHK B KoMaHaHOM daitie (REM);

— TIposepsath mapametp u nepexoautsb mo metke (IF (%1) == () GOTO %VAR%Y%). dus
IPOBEPKU MYCTOro MapaMeTpa Hy»KHO HCIOJIb30BAaTh BCIIOMOTaTebHbIE CUMBOJIBI HHAUE
KOHCTPYKIIUsI omepaTtopa OynaeT ommbouHoi. Moxkno u no apyromy — (IF .91 == .
GOTO %VAR% );

— 3amaBaTh MPUOCTAHOBKY BhITIOJIHEHMs KomaHaHOTO (haitna (PAUSE TEST u PAUSE NO
PARAMETER) ¢ Bemaueit coobmieHus;

— BBIXOUTH U3 IPOTpamMMBI € 3aBEpLICHHEM KOMaHIHOTO (aiiyia 1 KOMaHAHOTO IpoIeccopa
(EXIT);

— BbIXoauTh U3 MpoOrpaMMsI ¢ 3aBEpIICHUEM TOJIBKO KoMaHgHoro daiina (EXIT /b);
JlaHHbI KOMaHIHBIN (aiiT MOXKHO 3aIyCTUTh € MapameTpoM M 6e3 mapamerpa. Ilpu 3a-

IMyCKE C MapaMeTpOM:
>first.bat parl

Ha skpane MbI osryunm:
>ECHO OFF

BATCH FILE

FIRST.bat

VAR

MET1
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IJIsT OPOINOJIKEHUST HAXMUTE JIOOYI KIIaBUIYy

FINISH

[Tocne mpoBepKH yCIIOBHSI MPH HAIMYHH TTapaMeTpa Mepexo] He BBIMOHsAETCS. Tak Kak
3anan onepatop ECHO OFF, to nns oneparopa PAUSE TexcroBoe coobmieHne Toxke He 0ToOpa-
xaetcs. Ecim 611 3amymiies CMD.EXE, To 0kHO KOMaHIHOW CTPOKH 3aKkpoeTcs. Eciu Mbl XoTUM
HOJYYHTh 3T0 coobmienue ot komanasl PAUSE, To HyxHO BKiIrounTh BeIBO - ECHO ON u st

JPYTHX TUPEKTHB [OJABUTH BBIBO Ha SKpaH koMaH (@). Hanpumep:
ECHO ON
QECHO BATCH FILE
PAUSE TEST
QECHO FINISH
QEXIT

Jlis Takoro (haiina moay4uM Ha SKpaHe:
>ECHO ON

BATCH FILE

> PAUSE TEST

IJ1sT DPOROJIKEHMUST HaXMMTE JIOOYH0 KIaBUIly
FINISH

[Tpu 3amycke komaHgHOTO (haiiina 6e3 mapaMmerpa, HalpUMeEDP:
>first.bat

Ha skpane Mbl nogyunm:
>ECHO OFF

BATCH FILE

FIRST.bat

VAR

MET1

FINISH - MET1
IJIsT ODPOIOOJIXEHUST HAXMUTE JIOOYI KJIABUIY

311ech BBINOIHAETCS NEPEX0]] Ha METKY 10 3HAYCHHIO IEPEMEHHOHN U BBIBOJUTCS Apyras
uHdopmarms. [Tocie 3aBepiienus nporpaMmmMel 0kHO KomauaHoU cTpoku (CMD.EXE) He 3akpo-
eTcsl.

5.6. 5.6 BnoxeHHble KOMaHAHble ¢hannbl

Brnoxxennble komaHiHbIE (ailibl, IO CYTH, ABISAIOTCS npoueaypamMu. OHU MOTYT pa3paba-
TBIBAThCS U OTJIAXXUBATHCS aBTOHOMHO, MOTYT UMETh TTapameTpbl. [Ipr BBITOTHEHUHN BIIOKEHHOTO
KOMaHJIHOTO (paiiyia orepalmoHHas CUCTEMA 3aIlyCKaeT JOMOIHUTEIbHBIA KOMaHIHBIH IPOLECCOop
(CMD.EXE unmu COMMAND.COM). Ilpu 3aBepiieHrH KOMaHIHOTO (aiijia ¢ MOMOIIbIO KO-
manel EXIT /b <umeno> moxuo nepenats kox BozBpata ERRORLEVEL (3nauenue onpenens-
€TCsl 3HAYCHHEeM IapameTpa <4uciio>). Kpome Toro, u3 BIoK€HHOT0 KOMaHIHOTO (aiisia B OCHOB-
HOM MOTYT OBITh NIEpeAaHbl 3HAYCHUS IEPEMEHHBIX, YCTaHOBJIEHHBIX koMaH0il SET. Huxke npu-
BEJICHBI IpUMEPHI 0cHOBHOTO KoMaHaHOro ¢aitna (SECOND.BAT) u BI0OKEHHOTO KOMaHIHOTO
¢aitna (SUB.BAT). Ha sTux npumepax HIUTIOCTPUPYIOTCS BO3MOYKHOCTH BBI30Ba BIIOYKCHHBIX
(aiinos. B cpene DosBox komanaa EXIT nmeer ynporieHHbIN BapraHT (CM. CIIpaBKy!)

®aiin SECOND.BAT:

ECHO OFF

REM Call sub file

CALL SUB.BAT PAR1l , PAR2
ECHO Return from sub file

ECHO ERRORLEVEL = %ERRORLEVEL%
ECHO %VARS%

PAUSE

EXIT /B
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daitn SUB.BAT:

REM BrnioxeHHm1 odann
ECHO Name batch=%0
ECHO Parameter 1 =%1
ECHO Parameter 2 =%2
REM Return Code = 5
Set VAR=Sample

EXIT /B 5

[Tpu 3amycke ocHOBHOTO (paiina:
>second.bat

[Tonyunm cienyronuyii pe3ybrar:
>ECHO OFF

Name batch=SUB.BAT
Parameter 1 =PAR1l

Parameter 2 =PAR2

Return from sub file
ERRORLEVEL = 5

Sample

[J1s1 DPOROJIKEHMUST HAXMMTE JIOOYyH KIaBMUIly .

B JaHHOM IIPpUMEPC IMOKA3aHO KaK:

Br13BaTh BIOXKEHHBIN KOMaHIHBIHN (aitn u nepenats B Hero nmapametpsl (CALL SUB.BAT

PAR1, PAR2);

Y CTaHOBHTH MEPEMEHHYIO BO BiiokeHHOM (aiine (Set VAR=Sample) u npouunrats ee 3Ha-

yeHue B ocHoBHOM (aiiiie (ECHO %VARY%);

Ycranosuts kox Bo3Bpara (ERRORLEVEL) Bo BnoxernrnoM komangaom ¢aiine (EXIT
/B 5) u npounrtath ero 3Hauenue B ocHoBHOM (aitne(ECHO ERRORLEVEL =

%ERRORLEVEL%).

Yucno BIOKEHUH KOMaHIIHBIX (ailJIoB MPAKTUYECKU HE OTPAHUYHMBACTCS TIOJ| YIIpaBiie-
Huem CMD.EXE.

5.7. 5.7 NMpumepbl KOMaHAHbLIX channos
Hmxe IMPUBCACHELI ABa IIPUMEPA MPOCTBIX KOMAHIHBIX q)aﬁJ'IOB AJIs1 OpraHrU3ali SKpaH-

HOTro MeHI0. /[Jis opraHn3anuy HHTEPAKTUBHOTO B3aUMOJICHCTBHUS 371€Ch NCTIOIB3YIOTCS YTHIIUTHI
BE u CHOICE. Onucanue 3Tux nporpaMm IpUBEIEHO B pa3jese JaHHOro nocodus (cM. paszaen

6. 6. Yruiurel BE u CHOICE ).
B nepBoM npumepe: 3KpaH CHa4ya1a O4MIIaeM, 3aTeM BBIBOJMM TEKCTOBOE MEHIO (ITyHKTHI

1,2 u 3), 3ampammBaeM BBOJI KilaBuIIH, BemoiHsieM BeTiieHue (IF - GOTO), mposepsist mepemeH-
nytro ERRORLEVEL. Ilo otnenbHbIM MyHKTaM MEHIO BbInonHseM npocTtbie aerctsus (ECHO u
PAUSE). Eciu BbIOpaHbl MyHKTHI | WK 2 TO TIOBTOpsieM Bce neiicTBus cHoBa. [1o myHkTy 3 3a-

BepIaeM paboTy KoMaHAHOTO (haiina.

echo off

:menu

cls

echo 1. Pexmm 1

echo 2. Pexum 2

echo 3. Bmxog

REM 3AIIPOC HAXATHMS KIIABUIIN

be ask "Bmbepere nyHkT (1,2,3)" '123'

if ERRORLEVEL 3 goto 3
if ERRORLEVEL 2 goto 2
if ERRORLEVEL 1 goto 1
goto fin

:1

echo 1

pause

default=2 timeout=1l0
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goto menu

12

echo 2
pause
goto menu

:3

echo 3
pause
goto fin

:fin

ECHO 3aBepmeHme nporpaMMsl

bnok cxema maHHOU MporpaMMbl IpUBE/IeHa B pasjene obuiero mocobus [7] - 21.3.21.3
[Ipumepst 0JI0K-CXEM MPOTPaMM.

Bo BTOpoM mpuMepe: sKpaH CcHauajga OYMINAEM, 3aT€M BBIBOJAUM TEKCTOBOE MEHIO
(myHKTBI &, b 1 C), 3anpaimmBaeM BBOJ KJIaBUIIIHU, BBITIOIHAEM IIEPEXOJI IO MEPEMEHHOM, ITOCTPO-
enHoit Ha ocHoBe ERRORLEVEL (GOTO %met%). [To oTae/nbHBIM TyHKTaM MEHIO BBITIOTHSIEM
npocteie aeiicteust (ECHO u PAUSE). Eciu BoiOpanbl yHKTHI “@” win “D” To moBTOpsiem Bce
neiictBus cHoBa. [1o myHKTY “C” 3aBepiaeM paboTy KOMaHAHOTO Qaiina.

echo off

:menu

cls

echo a. One

echo b. Two

echo c. Exit

choice /C:abc /S BEemnTe HOMEpP NYHKTAa MEHI

Set met=p%$ERRORLEVELS%
goto %Smet%

:pl

echo a
pause
goto menu

:p2

echo b
pause
goto menu

:p3

echo c
pause
goto fin

:fin
ECHO 3BaBepmeHme nporpaMMsl
PesynbTatsl paboThl JaHHBIX IPOrPAMM IOJIYYUTE CAMOCTOSTENILHO B pEKUME KOMaHIHON
CTPOKH.
[IpakTuka.
1. BeImomHuTe BCe MPUMEPHI IaHHOTO pa3jiena.
2. Coznmaitte KoMaHaHBINA Gain 1 2-i abopaTopHOi padoThl 1 0OPMHUTE OTYET B COOT-
BETCTBUU C TPEOOBAHUSIMHU.



49

2023 ron 2 xypc Y5 4-it cemectp bonpmakor C.A.
Jucrumuna “CructeMHOe MporpaMMUpoBaHue”

6. 6. YTunutl BE n CHOICE

B xoMaHAHBIX (aiiax OTCYTCTBYIOT ONEpaTOPhl U AUPEKTUBBI BBOJA HHPOPMAIIUU. ITO
CO3J1aeT MpoOJIEMBI IPH CO3/1aHUU UHTEPAKTUBHBIX KOMaHIHBIX (haitnoB. CyliecTByeT HECKOIBKO
IPOCTBIX BO3MOKHOCTEH 3aIIPOCHTH HH(POPMAIIUIO OT TOJIH30BATEIIS, TPUMEHSIOIIETO JaHHBIH KO-
MaHJIHBIN (aiis, 11 BBOAA JAHHBIX. JTO:

—HWcnonp3oBanue uHTepaktuBHO# yTrutel BE (Batch Enhancer — pacmpurens xoman-
HBIX (DaiiIoB), CO3MaHHOM CHENUATBHO IS ATHX LEJIEH,

—HWcnonw3oBanue cnenuansaoi komanasl CHOICE, kotopast panee Bxonuia B coctaB OC,
XOTSI M TETIEPh MOXKET MCIIOJIb30BaThCS B PEIKUME KOMAHIHOM CTPOKH,

—Pa3paboTka u ucnonbp3o0BaHuEe COOCTBEHHOM MPOTPaMMbI, KOTOpPasi MOKET OBITh BhI3BaHA B
KOMaHIHOM (haiiie, 1 MOXKET TMepeaaBaTh B €ro cpery HHPpOopMaIuio.

Bo Bcex mepeuymncieHHbIX ClTydasX BBOJI JaHHBIX BBITOIHSAETCS TOJIBKO C IIOMOIIBIO OJTHOM
nepemennoi nenoro tuna ERRORLEVEL, kotopast, o cyTH, nmpeacTaBisieT Kol BO3BpaTa BbI-
3BaHHOM Mporpammbl. Ecim pa3pabartbiBaeTcsi COOCTBEHHAsI MporpaMma, TO BO3BPaT MOXKET OBITh
BoInosHeH (yHkuueit exit() mis s3eika Cu win noadyukuumeit 4Ch npepeiBanus 021h. Tannas
NIepeMEeHHAasE MOXKET OBITh MCIIONIb30BaHa B omneparope |F, 4ro obecreunBaeT BeTBICHHE B TIPO-
rpamMmme KoMaHjaHoro (aitna. /[ 3Toro npeaycMoTpeHa crenuanbHas KOHCTPYKIUS orepaTopa
IF. TTpu dopmupoBannn nepemenHor ERRORLEVEL, a ato equncTBEHHAs mepeMeHHas 11€710T0
THUIA B KOMaHHBIX (haiinax, CTaHAaPTHOTO THIIA, MBI MOYKEM UCTIOJIb30BATh €€ B CIEAYIOIINX OTle-
paropax:

IF ERRORLEVEL 5 GOTO M2

IF ERRORLEVEL 3 GOTO M3

IF ERRORLEVEL 4 GOTO M4

:M2

:M3
ITepexon Ha MeTKy M2 BBITIOJTHSETCS B TOM citydae, ecyin 3HaueHrne ERRORLEVEL>=5.
IF ERRORLEVEL 3 SET MET=M1

GOTO %MET%

:M1

[Tepexox Ha MeTKy M1 BBITIONTHSIETCS B TOM cilydae, eciu 3HaueHne ERRORLEVEL>=3.

ITepemennass ERRORLEVEL mosxer ObITh HCIIONIB30BaHa M KAU€CTBE COCTABHOTO UMEHU
orepaTopa:

GOTO M%ERRORLEVELS$

[Tepexox Ha MeTKy M2 BBITIONHSIETCS B TOM citydae, eciu 3HaueHne ERRORLEVEL=2.

6.1. 6.1 YTunuta BE , Ha3Ha4YeHue 1 ucnonb3oBaHue

Cnpagka juis ytiuinutel BE, momyueHHas mocie BeIojHeHUst komanabl - BE /?, conepxur
CIEAYIONIY0 HHPOPMAIIHIO:
Batch Enhancer, Norton Utilities 6.2, Copyright 1992 by Symantec Corpo-
ration
New commands to enhance batch files.
BE command [parameters] [/DEBUG]
BE pathname [ [GOTO] 1label]
commands are:
ASK PRINTCHAR
BEEP REBOOT
BOX ROWCOL
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CLS SA

DELAY SHIFTSTATE

EXIT TRIGGER

GOTO WEEKDAY

JUMP WINDOW

MONTHDAY
/DEBUG Display the ERRORLEVEL code.
pathname Name of a BE command file.
label Label in file to start execution.

For more help on a specific command type:
BE command ?

Jns Bemmostaenus JIP nam HyxHb1 ABe koManabl: ASK u BEEP. Komanga ASK BeiBomuT
Ha JKpaH MOJCKAa3Ky, O0XHIAeT Ha)KaThsi KIABUIIM U TO3BOJSET 3alpOCUTh KOJ BO3BpaTa

ERRORLEVEL mnocne BBRona HyxHo# kiapummn. CrpaBka BE ASK ? umeer Bu:
BE ASK "< nogmckaska >" [ ‘<cmmcokx cuMBOJOB>'] [DEFAULT=<cuMBOJ>]
[TIMEOUT=<umcno>] [ADJUST=< umcmno >]

I'ne:

<prompt> — noxackaska, Bel1aBaemasi IIepesl 3alpocoM HaKaTHsl KIIaBULIH.

< CHIMCOK CUMBOJIOB > — CIIHCOK CUMBOJIOB JIJIsl BEIOOpA albTepHATHB.

< CMMBOJI > — KJIaBMIlIa, BbIOWpaeMas 0 yMOJIYaHHUIO.

<gucio > — s TIMEOUT Bpemst okuiaHusI B CEKyH/Iax, 4epe3 KOTOpoe cpadaThIBAET
KJIaBHIlIa, BEIOMpaeMas 10 YMOJYaHUIO.

[Ipumepsl.
be ask "Bmbepere nyHKT MeH0 (1,2,3)" '123' default=1 timeout=4

- 3ampamniBaeTcs Beioop u3 Hadbopa (1,2,3),a yepe3 4 CeKyH/IbI [0 YMOIYaHHIO Cpa-

OaTpIBaeT Haxkatue “1”.
be ask "Beemumre cuMmBon (a,b,c)" 'abec' default=c timeout=10

- 3ampaiiBaeTcs BIOOp u3 Habopa (a,b,C),a depe3 10 cexyH/I 110 yMOIYaHHIO Cpa-
OaThIBacT HaXKaTHe “c”.

BTOpOﬁ PEKUM pa6OTBI YTUJIUTBI — BBIBOJ OIIPEACIICHHOI'O KOJIMYECTBA 3BYKOBBIX CUT'HA-
JIOB 3aI[aHHOfI YaCTOThbl, JJIUTCIbHOCTU U NJIATCIIBHOCTU MPOMCIKYTKOB MCKIAY HHUMU. CnpaBKa

BE BEEP ? umeer cnenyromuii BU;
Batch Enhancer, Norton Utilities 6.2, Copyright 1992 by Symantec Corpo-
ration
BEEP [switches]
or
BEEP command-file [/E]
Switches
/Dn Duration of the tone in n/18 seconds
/Fn Sound a tone of frequency n
/Rn Repeat the tone n times
/Wn Wait between tones n/18 seconds
/E Echo text in quotes following notes
Ine:
/D<umcno> - IIMTEILHOCTH B <4mciio>/18 seconds
[F<4ucio> - yacToTa 3ByKOBOI'O CHTHAJIa <YHCJI0>
/R<umcno> - MOBTOp 3ByKOB <HHCIIO> pa3
/W<uncino> - okugaHue MeXxay 3ByKamu <drciio>/18 seconds
Bo BTOpO#1 pa3HOBUIHOCTH KOHCTPYKLIMH XapPAaKTEPUCTUKU HOT U 3BYKOB 3aIIMCBIBAIOTCS B

OTJICJIbHBIN KOMaHIHBIN (aii.

[Ipumep.
be.exe beep /D18 /F200 /R5 /W18 /E

Brinaua 5 3BykoBbIX curHajioB ¢ yactoTor 200 u JJIUTETLHOCTHIO B 1 CEKYHIY.
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6.2. 6.2 YTunuta CHOICE, Ha3HayeHune U Ucnorib3oBaHue

Hpyras yrunmuta CHOICE npennaznavena 1uis TOIBKO JUIA 3anpoca BBoja kinasuimu. [log-

10 HEW UMEET BU.
CHOICE [/C[:]<cuMBONH BHE6OPA>] [/N] [/S] [/T[:]<xnapmua>,<umcio>]

[<TexcT>]

/C[:]<cumBonm BHEGOPa>- Specifies allowable keys. Default is ¥YN

/N Do not display choices and ? at end of prompt string.

/S Treat choice keys as case sensitive.

/T[:]<xknaBuma>, <umncio> Default choice to <knaBmma> after ,<umcrno>
seconds

<Texcr> Prompt string to display

aHus.

ERRORLEVEL is set to offset of key user presses in choices.

I'ne:

<CHMBOJIBI BEIOOpA™> - IOCTIEA0BATEIHLHOCTH CHMBOJIOB ISl BBIOOpA.

/N — He BBIBOJMTSH MMOJICKA3KY JOCTYITHBIX KJIABHIII MTOCIE TEKCTA MOACKA3KH

/S — paccmarpuBaTh BBOJ CUMBOJIOB 0€3 y4eTa perucrpa

/T — ucnosbp30BaTh KJIABHUIILY [0 YMOJIYAHHUIO [0 UCTCUCHHUIO 3aJaHHOTO BPEMCHHU.
<YHCIIO> - KOJIUYECTBO CEKYHI OKUAAHUS JJIS UCIIOIB30BaHUS KIIABUIIU 10 YMOIYaHUIO.
<KJIaBHUIIIa> - KJIaBHIIIA 110 YMOJIYaHHUIO.

<TEKCT> - TEKCT HOJACKA3KHU JJIs1 BBOJA KJIIABUIIIU

[Ipumepsl.
CHOICE /C:123 /T:2,05

3anpocuTh BBOJ U3 TpeX anbTepHATHB (1,2,3) HCIONB30BaTh “2” mMOcHe MATH CEKYHI 0KHU-
249

CHOICE /C:ABC /NBeemgunre (A,B,C):
3anpocuth BBOI M3 Tpex anbrepHaTHB (A,B,C), HE pa3nuyath CpoYHBIE U MPONHCHBIC,

BBOJI BBITIOJIHSICTCS Mocie nojackasku “ Beenure (A,B,C):”.

6.3. 6.3 YTunuta GREP, HasaHa4yeHune n ncnonb3oBaHue
Ouensp none3Hast yrumra s nporpaMmmuctoB — GREP.COM. Ona BxoauT B coctaB mna-

kera BC++ 3.1. Drta yTunuTa no3BossieT BBITOTHUTD OUCK HH(OPMAIIUK B CTPOKAX B TEKCTOBBIX
(haiinax ¢ BbIIaueli MIMEH M HOMEPOB CTPOK, T/ie 3Ta nHpopManus HaleHa. CTaHmapTHas CIIpaBKa
0 paboTe U mapamMeTpax dTOW YTHIUTHI IPUBEICHA HUXKE.

Turbo GREP Version 3.0 Copyright (c) 1992 Borland International
Syntax: GREP [-rlcnvidzuwo] searchstring file[s]

Options are one or more option characters preceeded by "-", and optionally
followed by "+" (turn option on), or "-" (turn it off). The default is
"+" .
-r+ Regular expression search -1l- File names only
-c- match Count only -n- Line numbers
-v- Non-matching lines only -i- Ignore case
-d- Search subdirectories -z- Verbose
-u- Update default options -w- Word search
-o- UNIX output format Default set: [0-9A-Z ]
A regular expression is one or more occurrences of: One or more characters
optionally enclosed in quotes. The following symbols are treated spe-
cially:
~ start of line $ end of line
any character \ quote next character
* match zero or more + match one or more

[aeiou0-9] match a, e, i, o, u, and 0 thru 9
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[*aeiou0-9] match anything but a, e, i, o, u, and 0 thru 9

Jlnst moucka MOXHO 3aJ]aBaTh MACKy, ‘“‘AMKUE CUMBOJIBI U T.J1. MOXHO BBIIIOJHITH TOUCK
BO MHOKeCTBE (aiiyioB (*.cpp) 1 3a/1aBaTh pa3HbIC PEKUMBI IOMCKA.

[Ipumep.
> GREP nr+ “class Point” *.hpp

[Mouck onmcanus kiacca “class Point” Bo MHOXKeCTBe 3aroyioBouHbIX (aiiios (*.hpp). O1-
METHUM, YTO OOJIBIIMHCTBO (PAiIOBBIX MEHEIKEPOB HMEET BO3MOKHOCTH TAKOTO MOUCKA, TPUYEM
XapaKTCPHUCTHUKU IMOUCKA B HUX OIMPCACIIAIOTCA HaCTpOﬁKaMH B OKOHHOM PCIKUMCE.
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7. 7. PaboTta ¢ MHTerpupoBaHHbiMM hpannoBbIMU MEHe-
axepamm

Bbl HaBepHO yXKe TOHSUIM, YTO MPHU PadOTe B PEKUME KOMAHIHOW CTPOKH TPHUXOTUTCS
BBOJUTH MHOTO KOMAaH]I ¥ BBIMIOJIHATH OINEPAIMil MEePEKIIOYCHUs MEXKIY KaTaloraMu, TUCKaMU.
[Tpu pabote B cpee WiNdows Takske MPUXOIUTCS BBITOIHATH AaHATOTHYHBIC IEHCTBHS, HO B 3TOM
ciydae Bbl MOXkeTe BOCTIONB30BaThCs CTaHAapTHBIM Nipuiiokenuem — Windows Explorer. 1 B iep-
BOM U BO BTOPOM CJIy4ae paboTaTh HE OYEHb yJI0OHO, TPYIOEMKO M BO3MOKHBI OIIIMOKH ITPH BBI-
MOJIHEHUU onepanuit Hax dainamu. [ 6ombiiero yaoocTBa mpeaycMOTPEHBI CIIEIHATLHBIC TPO-
I'paMMBbI, KOTOPBIC HA3BIBAIOTCS (haHIOBEIMH MEHEDKepaMU. DTH TPOTPaMMBI 00€CIICYHBAIOT BBI-
MOJIHEHHE MHOKECTBA TMOJIC3HBIX OIepalnuii U 04eHb YI00HbI B pabote. Hamerock, 4To qaxe mpu
IIEPBOM 3HAKOMCTBE BBI B 3TOM CMOKeTe YOS AUTHCS.

PazHoBugHOCTEH (halimoBBIX MeHemkepoB MHOTO. OHU o0ecreunBaroT paboTy Kak B pe-
xume smyisaaun [10C, tak u B cpene WINDOWS. TlepeunciiiM OCHOBHBIE BO3MOYKHOCTH (aii-
JIOBBIX MEHE)KEPOB:

— Ynpasnenue daitnamu (KOmMpoBaHue, EpeMeIeHIe, TOUCK U MHOTHE TPYTHE);
— YnpapneHue nporpaMmami (3amyck, HacTpoika U T.J);

— PenakTupoBanne TeKCTOBBIX (haliyIoB;

— CoptupoBka ¢aiios;

— W MHOTHE Ipyrue BO3MOKHOCTH.

B nanHOM pazgene Mbl KpaTKo IMO3HAKOMHUMCS C TpeMs TaKHUMHM MpOrpaMMaMHu:
DosNavigator, FarManager u. Kpome 3tix BapuanToB Bbl MOXKeTe BCTPETHTh U Ipyrue (aiiio-
Bele Menekepbl: Norton Commander, Volkov Commander u apyrue. ®yHKIIHOHAIBHO U 10
uHTepdeiicy 3TH MPOrpaMMbl OYE€Hb TTOX0XKH APYT Ha Apyra. Camoe CyIIECTBEHHOE OTINIHE — 3TO
Ha00p (PYHKIIMOHAIBHBIX KJIABUII, KOTOPHIE UCTIONB3YIOTCS AJIS YIIPABICHHUS.

OOumMm 1715 BeeX (aisioBbIX MEHEIKEPOB SIBISETCS TO, YTO B OKHE ITPOrpaMMbl OOBIYHO
IIPEICTABIEHBI ABE MAaHEIM (1Ba MOJOKHA), OJJHA U3 KOTOPBIX SBJSAETCS aKTUBHON. AKTHBHOCTb
00BIYHO BbLAEISAETCS IBETOM. IlepekitoueHne Mexy HaHEIsIMU OCYIIECTBISETCS KiIaBHULIEH
TAB. B akTuBHOM OKHE BbIJI€JI€H OJIOUHBIN Kypcop (BbIAEsSETCS LIBETOM MM paMKoi). He Hy»HO
yTaTh 3TOT Kypcop ¢ KypcOpOM MbIIIH. biouHslid Kypcop BbLIensieT 00beKT ((aiin), Hax KOTo-
PBIM MOTYT OBITH BBIITOJHEHBI OTepaliy (KOMMPOBAHMUS, IEPEMEIeHNs, yaaneHus u 1.1.). [lox-
CKa3Ka 0 BO3MOKHBIX ornepanusax (GyHKIHOHAIBHBIX KJIaBHIIaX) OOBIYHO TOMEUIAETCS B HUKHEH
CTpPOKE OKHa (paiiIIoBOro MeHeKepa.

BTopoii ocobeHHOCThIO (haliIOBOTO MEHEKEPA, SIBISETCS HAJTMY1e KOMAaHIHON CTPOKH, B
KOTOPOl MOXXHO BBOJUTH KOMaHIbl M 3allyckaTh nporpammsl. Kctatu, oOBIYHO 3amyck mpo-
IpaMMBbI MOXET OBITh BBIIIOJHEH MPOCTHIM HaxkatueM kinaBuiu ENTER, nocne BeiieneHus Hyx-
HOH IporpaMMbl C MOMOLIbI0 O6J0YHOro Kypcopa. KomaHnaHas cTpoka aHaJOTMYHA KOMaHIHOU
ctpoke B pexume amyisnun [JOC, moa ynpasieHueM KoMaHIHOTO Tipotieccopa. Eciu daitnoBbrit
meHekep pabotaet B cpere WINDOWS, komaHHas CTpoka COOTBETCTBYET peXKUMY BBOJA KO-
Mman B MeHio myck: [TY CK/Start=> Beinoaauts/Run => BBoa koMaH IbI.
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7.1. 7.1 Dos Navigator

Oxkno ¢aittoBoro menemkepa Dos Navigator (ects Ha caiite) mpejcTaBieHo Hmke. Ha
JIEBOM TaHEJIH MPEACTaBICH Kataior (qupekTopus, mamka) aucka (c:)- C:\QC25\BIN. Ha npaBoii
HaHeNu Katajor aucka (i:).

i EEE

C:\QC25\BIN
Name Name Name

mouse com|balll 5

mrezl2 com|bar echo_paukhat
com|brg_3_1 fife hat
com|choice first hat
com|chrtdemo four hat turbassl win
com |compare lab2svs bhat turbhass2 win
com|copyfile hat |test_par turbass3 win
com|crlf bhat |testhat turbass4 win

unldres com|date i hat |[choice turbass5 win

2menuz2 exe |dectohin 4 hat |be

_qcl exe |dectohex hat |tasmdoc

arg-cp exe|dectooct he

argl exe |def ine T

args exe |dlist he_heep

atocget exe |dumph i choice
exe |dumph tasm

{UP--DIR> 17-03-09 12 . 137 19-03-09 18:27
No files selected No files selected
755,448,832 free hytes on drive C: 73,607,168 free hytes on drive I:
JKL =1 [LACDEFGHI JEKL % lI—m—
: sp_2009\met_mater>
Fi Help F2 User F3 Uiew F4 Edit F5 Copy F6 Ren F? MkDir F8 Del Fi0 Menu

JIyis BBIXOJIa B MEHIO MOKHO MCTIOB30BaTh Kiasuiie F10. Jlns 3aBepieHUs mporpaMMbl
HE00XOMMO BOCIOJIB30BaThes KiaBuiiamMu Alt+X. HazHaueHne QpyHKIIMOHATBHBIX KIABHII IS
BBINIOJIHEHHS] OCHOBHBIX OTIE€palldii MOKa3aHO B HWKHEU cTpoke. [Ipu BeIMOIHEHNU onepanuid Ko-
MMPOBAHUS U TIepeMeIeHus Gailiibl Oy IyT KOMMPOBATHCS U3 aKTUBHOM MaHe N MEeHeIKepa B mac-
CHBHYIO TlaHeJb. BTOpas cTpoka CHU3Y IpecTaBiseT cOO0H KOMaHIHYIO CTPOKY JJIS BBOJA KO-
ManJ. [IporpamMma 1mo3BossieT [enaTh MHOXKECTBO CIIEIIMAIBHBIX HACTPOEK, KOTOPbIE 3HAYUTEIBHO
yIpOIIArOT paboTy Mmoib3oBaTelsi. Hampumep, MOKHO cO31aTh MOJIb30BaTebeckoe MeHto (F2) mst
OBICTPOTO BHI30BA HYKHBIX MPOTPAMM U BHITIOTHEHHS] KOMaH]T.

7.2. 7.2 Far manager

OkHo ¢aiinoBoro meHepxkepa Far manager (ects Ha caiite) npencraBieHo Hike. Ha se-
BOIi ITAaHEJIH MPEICTaBIIEH KaTalor (IUpeKTopus, mamka) qucka (c:)- ¢:\QC25. Ha npaBoii maneu
KaTasor aucka (i:).

Bl {1:\2008_2009\kaf\sp_2009\met_mater} - Far N -|o| x|

C:\QC25
Name
cond.hat
sub.bat

sub. hat 3
tasm.hlp

'i
se tlink. hlp
Evaluation uersion —lIF———— Evaluation version ——
Up > 20.02.09 00:08(|)|. - < U > 19.03.09 18:04
30 bytes in 1 file 2,672,466 bhytes in 40 files
1:\2008 20@9\kaf\ap 2009\met_mater>_
2 3 4 5 ? 8 9 10
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3aBepienue pabotsl FAR BemonHsetcs knaBumieit F10. Jlns 3amycka MEHIO UCTIONB3Y-
etcs F9. TToce HeckonbKUX ceaHCOB paboTHI B (aiiin MeHemkepom FAR Bel, HecOMHEHHO, OCBO-

uTech U OyzieTe ero UCIoiIb30BaTh B CBOCH padoTe.

7.3. 7.3 Windows/Total Commander

s pa6otsr B cpene WINDOWS moxuo ucmons3zoBate Windows Commander wiu

Total Commander (curoruMbr). OKHO 3TOM POrPaMMBbI TOKa3aHO HA PHCYHKE HIDKE.

E Windows Commander 5.11 Professional N E]@
®arn  BelaeneHne KomaHael CeTe Bua  Kondurypauwa 3anyck 3 Cnpaeka
BE 333 & %= B8 589
[-c-1||[system] 11 897 292 us 61 440 560 k ceoGoano (-] |11 [v]|[data] 2318 148 us 81 923 432 k ceooano )

Qc25 :\2008_2009\kaf\sp_2009\met_mater\*.*

Uma Tun | Pasmep [l Jlara Avpus| [Umsa Tun | Pasmep |l Jlara Arputy
Rol--] <DIR>  20.02.2009 00:08-- | Bu.[..] <DIR>19.03.2009 18:04--- (»a
Cllasm_ed] <DIR> 12.03.2009 13:32---- [tests bat 402 19.03.2009 20:36-a-- |
C1IBin] <DIR> 17.03.2009 12:31---- Fsub bat 132 19.03.2009 18:28-a--
CJlinclude] <DIR> 12.03.2009 11:15---- [second bat 137 19.03.2009 18:27-a--
CJnab3k] <DIR> 17.03.2008 13:56---- [Fecho_pause bat 61 19.03.2009 17:43-a--
(CJILib] <DIR> 17.03.2008 13:56---- ] test txt 275 19.03.2009 13:31-a--
CJ[masm] <DIR> 17.03.2008 13:56---- [ first bat 254 19.03.2009 13:29-a--
CJ[Mouse.tst] <DIR> 17.03.2008 13:56---- Ftest_par bat 226 19.03.2009 12:52-a--
C1[Samples] <DIR> 17.03.2008 13:56---- Fpar3 bat 255 17.03.2009 21:35-a--

([ Tutorial] <DIR> 19.02.2009 00:33---- Fsec bat 21 17.03.2009 17:45-a--
(J[zan_stas] <DIR> 17.03.2008 13:56---- Ftite bat 227 17.03.2009 17:27-a--
qc1 bat 30 27.07.2003 07:46-a-- Ffour bat 556 17.03.2009 16:36-a--

[second3 bat 423 17.03.2009 15:36-a--
[second2 bat 85 17.03.2009 09:25-a--
Fpart bat 113 16.03.2009 14:09-a--
F1ab2svs bat 697 12.03.2009 23:16-a--
Ftest bat 353 12.03.2009 22:48-a--
©)Be_beep hip 354 12.03.2009 18:32-a--
©)Choice hip 439 12.03.2009 18:29-a--
©)Be_ask hip 153 12.03.2009 18:28-a--
©)Be hip 711 12.03.2009 18:27-a--
@Tasmdoc zip 521 519 04.03.2009 23:08-a--
[Z] Date txt 65 21.02.2009 18:20-a--
Fr1_var4 bat 287 27.10.2004 19:13-a-- |,

0 us 0 k B 0 us 1 paiinalos) ormeyeHo 0 us 2 609 k B 0 us 40 painalos) ormeueHo

i:A2008_2009\kaf\sp_2009\met_mater> v |

[ F3 Npocmorp ][ F4 lNpaska ][ F5 Konusa ][ F6 MNepemewy ][ F7 CosaKar ][ F8 Yganurn ][ Alt+F4 Buixoa ]

JlocTaToYHO BHUMATEIBHO TIOCMOTPETH, YTOOBI YBUAETH CXOACTBO C APYTUMH (ailIOBEIMH

menemkepamu.  Ocobennocteio  Windows Commander mno cpaBHEHHIO C  APYTHMH
pPacCMOTPEHHBIMU MEHEKepaMu SBJISIETCs] 00JIee aKTUBHOE HCIIOIh30BaHKE MBI, KpoMe Toro
31ech coOumoIeHsl Bee cTanaaptel Windows mporpamm (MEHIO M KJIaBUATYpa).
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10. 10. MNMpoueaypbl U UX NPUMEHEHNE

B mporpammax Ha si3p1ke AccemMOIiep MOKHO U HY»KHO UCIIONIB30BaTh npouenypsl. [Iporie-
JypHl MO3BOJISIIOT ClIeaTh IporpaMMy 0oJiee HariasJHOW U KOMIIaKTHOM.

10.1. 10.1 NMpoueaypbl, X Ha3HaYEeHNE N NMPUMEHEHNE

[Ipouenyps! 1ienecoo6pa3Ho UCMONb30BaTh Aa)Ke TOTJa, KOr/la K HEl BBIIOJIHSAETCS OJTHO
oOparieHue. DTo MO3BOJISIET C/IeaTh OCHOBHYIO IIporpammy 6osee 0603pumoii. [1pu BbI3oBe npo-
Leayp B Hee He0OX0AUMO InepeiaBaTh napameTpsl. K cojkaneHuro, koMaHaa BbI30Ba IpoLeaypa
CALL He mo3BoJsieT nepeaaBaTh mapaMeTpsl B Mpoueaypy saBHo. s paGoThl ¢ mpoleaypamu
HCO6XO)II/IMO BBITIOJITHUTH CJICAYIONIUC HIaru:

— CHopoeKkTupoBaTh MPOIEAYPY, YTO BKIIOYAET KaK MUHUMYM: ompesecHue GyHKIIMOHATb-

HOT'O Ha3HAYEHUS MPOLEAYPhI, IEPEUCHb BXOIHBIX M BHIXOJHBIX MapaMeTPOB MPOLEAYPHI.

— Coznate nporpaMmy npoueaypsl 1 opopMHUTH €€ Ha si3bike Accembiepa.
—  OtnaauTk TpOLETyPY aBTOHOMHO.
— HanucaTte B OCHOBHOM ITpOorpaMMe U OTJIAAUTh KOMaH/Ibl BBI30Ba IIPOLETYPHI.

PaccMOTpuM 3TH OCHOBHBIE COCTABIISIOLIHE IIarH JUIS CO3/IaHUS U IPUMEHEHHUSI TPOLIEYP.

10.2. 10.2 OnucaHue npouenyp

OanaHHe mpoucayp BBIIOJHACTCA HA OCHOBC CICAYIOIMICTO CUHTAKCUCA:
<Hms> PROC [ FAR | NEAR ]

<KoMmauna>

<KoMmangpa>

<KoMmauna>

<KoMmanpa>

<Komauga>
RET[N | F]

<Mms>  ENDP

[Iponexypsr moryt ObiTh AByX TumoB: NEAR u FAR. OTo yka3piBaeTcs mpu ONMUCAHUH
npouenypsl B upektuse PROC. ITo-ymonuanuto npoueayp siusercst NEAR. [Tapametpst <ums>
B onieparopax PROC u ENDP momxHBI ObITh O JUHAKOBBIMHA. OHU OTIMYAIOTCS OT METOK, HA HUX
Helnb3s nepenasaTh ynpasineHue. Onepatop RET (RETN , RETF) ocymecTBnsieT KOppeKTHBIH BbI-
xon u3 nporneaypsl (17t NEAR u FAR cootBeTcTBeHHO). Takux onepaTopoB BEIXO1a MOXKET OBITH
HECKOJIbKO, U OHHM HE 00s13aTeJIbHO JIOJKHBI CTOATH B KOHIlE mpoueaypbl. Ho momxen ObITh, 1o
KpaifHell Mepe, OIMH BBIXOJ] U3 Mporeaypsl. Onmucanne mporeaypbl MOXKHO pa3MECTHTh MTPAKTH-
YeCcKH B JIFOOOM MecTe mporpaMMel. Ho mydiie ux pasMeniate B KOHIE porpaMMel. Yucio npo-
ueayp He orpaHuuuBaercs. He paspernaercs BIOKEHHOE OMMCAHUE MPOLEAYP, XOTS JOMYCTUM
BBI30B BJIOXKECHHBIX MPOLIEIYD.

10.3. 10.3MapameTpbl Npoueayp v BbI3OB npoueayp

Bw13oBsI ipornienyp BoimoHsA0TCS Komanaoi CALL:
; BEIBOB npouenypsl
CALL <uMsi IpoLenyps>

ITpu BBI30BE MPOIIEIYPHI MApaMETPhI He 3a1at0Tcs. [lapaMeTpsl B/U3 MpOLeayphbl BXOIHBIC
Y BO3BpAIlla€Mble MOTYT ObITh II€PEIAaHbI CIAEAYIOLMMH CIIOcCO0aMu:
— Yepes riobanbHbIe IEPEeMEHHBIE TPOTPAMMBI.
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— Uepes peructpsl pu BbI30BE IPOLIETYPHI
— Yepes cTEK NporpaMMsl.

[lepenaua yepes r1o0aIbHbIE TEPEMEHHBIC BHITSANT Tak (r1obanbHas nepemennas LET):
; T'mobanbpHas nepeMeHHas
LET DB ‘A’

; BmBOB mnpouenypsl
CALL PUTCH

; Ilpouenypa BHBOJ CHMMBOJA
PUTCH PROC

MOV DL , LET

MOV AH , 02H

INT 021H

RET
PUTCH ENDP

[Mepenava yepe3 perucTphl BeIoIHSETCS Tak (peructp DL):
; BEIBOB npouenyps!

MOV DL , LET

CALL PUTCH

; I[lpouenypa BHEOL CHMBOJA
PUTCH PROC

MOV AH , O2H

INT 021H

RET
PUTCH ENDP

Hepenaqa Y€pe3 CTEK HECKOJIBKO CIIOKHEES IJI1 OJHOI'O ImapaMeTpa M BBIIIOIIHACTCA TakK :
; BEIBOB mnpouenypsl

MOV DL , LET

PUSH DX

CALL PUTCH

POP DX

; Ilpouenypa BHBOJ CHMMBOJA
PUTCH PROC
MOV BP , SP
MOV DX , 2 + [BP]
MOV AH , 02H
INT 021H
RET
PUTCH ENDP

Tak kak komanasl CALL u RET ucnons3yroT cTeK, TO IPUXOAUTCS CAMOCTOSITETILHO T10-
nydaTh naHHeie u3 creka (MOV DX, 2 + [BP]), npeaBapurensHo noixyuuB 3HaueHue BP Ha
ocHoBe SP.

Kak u mporierypsbl, ObIBaIOT KOPOTKHE U TATbHUE BBI30BBI. KOPOTKHE BBI30BBI MBI YK€ pac-
CMOTpEJIH BHIIIIE, TAK KaK MPOIETypbl ObLTH IO YMOIYAHUIO OOBSIBICHBI KaK KOPOTKHE. J[THHHBII
BBI30OB MOXKET OBITH CAeJIaH TakK:

; Ilone pnsi XxpaHeHMs OJIMHHOT'O ajmpeca
PA DW ?

;llogproTOBKa OIMHHOI'O ampeca
LEA BX , TESTP
MOV PA , BX
MOV PA + 2 , DS
; BagpmaHme napameTpa
MOV DL , 'B'
PUSH DX
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; IDanpHMII BESOB

CALL DWORD PTR CS: [PA]

POP DX

; Ilpouenypa misi JAanbHEroO BHBOBa
TESTP PROC FAR

MOV BP , SP

MOV DX , 4 + [BP]

MOV AH , 02H

INT 021H

RETF
TESTP ENDP

Jlnst nanbHEro BBI30BA MPOILIEAYPHl MOKHO BOCIIOJIB30BAThCS CIEAYIONMIEH KOHCTPYKITUEH
oneparopa CALL.:
; DNansHMI BHSOB
CALL FAR PTR TESTP

10.4. 10.4 BnoxeHHble BbI3OBbI Npoueayp

W3 opHOM mpornenypbl MOXKHO BBI3BIBATH APyTrue npoueaypsl. OrpaHMueHU yucia Bio-
YKEHHBIX BBI30BOB IIPAKTUYECKH HET. UUCIIO BBI30BOB OrpaHUYMBAETCS pa3mMepoM creka. [Ipumep

BJIOJKEHHBIX BBI30BOB POLIEAYP IIPUBEAECH HIKE:
; [lpouenypa mepeBoja CTPOKU
CRLF PROC
MOV DL , 10
CALL PUTCH
MOV DL , 13
CALL PUTCH
RET
CRLF ENDP

B sroil nponienype s BbIBOJA Ha KpaH CUMBOJIOB nepeBojaa crpoku (10) m Bo3BpaTa
kapetkH (13) nBaxkael ucnoabiyercs nporeaypa PUTCH.

IIpumeuanue. [Ipy BIOKEHHBIX BBI30BAX HYKHO CIEIUTH 3a PErUCTpPaMu U cTeKoM. [Ipu
HE00XOIMMOCTH PErHCTPhI HY’KHO COXpaHATh. UHCII0 3amucei B CTEK 10JIKHO YECKO COOTBETCTBO-
BaTh YKMCIy BEIOOPKH JIaHHBIX U3 CTEKA.

10.5. 10.6 NMpumep nporpammbl € npoueaypamm

PaCCMOTpI/IM MpUMCP IPOrpaMMbl € IpoUcAypamu. Huxe MMPUBOAUTCH HCXO,Z[HBIﬁ TCKCT
3TOr'0 IIpHUMepa:
MYCODE SEGMENT 'CODE'
ASSUME CS:MYCODE, DS:MYCODE
LET DB 'A'
PA DW ?
start:
; Barpyska permucrpa CerMeHTa JHaHHBIX
PUSH CS
POP DS
; BmBOm cmuMBOJIa
MOV DL , LET
CALL PUTCH
; llepeBOn CTPOKM
CALL CRLF
;llogroToBka MJIMHHOI'O ajpeca
LEA BX , TESTP
MOV PA , BX
MOV PA + 2 , DS
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; BagmaHme mnapameTpa
MOV DL , 'B'
PUSH DX
; DanpHMII BRSOB
CALL DWORD PTR CS: [PA]
POP DX
; IllepeBOnm cCcTpPOKM
CALL CRLF
; OxmmaHMe BaBepIIEHMUST NPOTPaMME
MOV AH, OlH
INT 021H
; BeIXom M3 nporpaMMsl
MOV AL, O ;BHXOJ M3 NpPOTpPaMMil C BOSBpameHmeM errorlevel 0
MOV AH, 4CH
; AKTMBMBAUMsS CUCTEMHOM OGYHKUMM IJs1 SaBeplieHMsI IPOT'PaMMEI
INT 21H
; [lpouenypa mnepesoma CTPOKM
CRLF PROC
MOV DL , 10
CALL PUTCH
MOV DL , 13
CALL PUTCH
RET
CRLF ENDP
; Ilpouenypa BHBOA CHMMBOJA
PUTCH PROC NEAR
MOV AH , 02H
INT 021H
RETN
PUTCH ENDP
; Ilpouenypa misi JAanbHEroO BHBOBa
TESTP PROC FAR
MOV BP , SP
MOV DX , 4 + [BP]
MOV AH , O02H
INT 021H
RETF
TESTP ENDP
; Komen cermMenTa
mycode ENDS
END start

brok-cxema maHHO# mporpaMMbl mpuBeaeHa B pasaene 21.3.21.3 Tlpumepsr 610k-cxem
npocpamm. lllenkHuTe Ha HOMEpE paszena u HaljeTe 6JI0K-CXeMy.

B nanHOM mpumepe pacCMOTpPEHBI pa3HbIe MPOLEAYPHI U UX BBI30BHI, KOTOPBIE MBI YXKe
paccMoTpenu paHee. 371eCh MPOAEMOHCTPUPOBAHBI pa3iIMYHbIE CHOCOOBI BBI30BA KOPOTKHX MU
JTaTbHUX MponeAyp (YCIOBHO YIAICHHBIX).

10.6. 10.6 JIucTuHr nporpammsbl C npoueaypamMmu

[Tocne KOMIWIIALIMY MBI ITOJIYYUM CJIEIYIOLINN JIMCTUHT IIPOrpaMmsl. JlelcTBuA 110 co3za-
HUIO NIPOrpaMMbl ObUTH OIIMCAHBI BhILIE B pazaeine 3. 3. BBoa TekcTa, KOMIUISALNS, pelakKTUPOBa-
Hue u otiazaka. C copeprkaHueM CrelraibHON HH(OpMAIMK JIUCTUHTA IIPOTPAMMBI MbI TIO3HAKO-
MHMCS TIO3Ke (CM. B paszerne ).

Microsoft (R) QuickAssembler for QuickC Version 2.51 03/23/9
0000 MYCODE SEGMENT 'CODE'
ASSUME CS:MYCODE, DS:MYCODE
0000 41 LET DB 'A'
0001 0000 PA DW ?

0003 start:
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; Barpyskxa permcrpa cerMeHTa HaHHHIX

0003 OE PUSH CS
0004 1F POP DS
; BmBOm cmMBOJa
0005 8A 16 0000 R MOV DL , LET
0009 ES8 0030 CALL PUTCH
; IllepeBOnm cCcTpPOKM
000C E8 0022 CALL CRLF
;lloogroTOoBKa OJIMHHOI'O azmpeca
000F 8D 1E 0041 R LEA BX , TESTP
0013 89 1E 0001 R MOV PA , BX
0017 8C 1E 0003 R MOV PA + 2 , DS
; BagmaHme mnapameTpa
001B B2 42 MOV DL , 'B'
001D 52 PUSH DX
; DanepHMII BRHSOB
00lE 2E: FF 1lE 0001 R CALL DWORD PTR CS: [PA]
0023 5A POP DX
; llepeBOon cTpOKM
0024 E8 000A CALL CRLF
; OxmmaHMe BaBeplleHnsT NPOIPaMMEI
0027 B4 01 MOV AH, 01H
0029 CD 21 INT 021H
; BeIXom M3 nporpaMMsl
002B BO 00 MOV AL, O ;BEHIXOX M3 NPOI'PaMMEI
c BosBpaumeHumeM errorlevel 0
002D B4 4C MOV AH, 4CH
; AKTMBMBAUMsS CUCTEMHOM OQYHKUMM IOIs1 SaBepPlIeHMs IpOI'PaMMEI
002F CD 21 INT 21H
; [pouenypa nepeBoja CTPOKM
0031 CRLF PROC
0031 B2 0A MOV DL , 10
0033 ES8 0006 CALL PUTCH
0036 B2 0D MOV DL , 13
0038 E8 0001 CALL PUTCH
003B C3 RET
003C CRLF ENDP
; Illpouenypa BHEOXL CHMBOJAa
003C PUTCH PROC NEAR
003C B4 02 MOV AH , 02H
003E CD 21 INT 021H
0040 cC3 RETN
0041 PUTCH ENDP
; [pouepypa AJNsI majlbHEr'o BHSBOBa
0041 TESTP PROC FAR
0041 8B EC MOV BP , SP
0043 8B 56 04 MOV DX , 4 + [BP]
0046 B4 02 MOV AH , O2H
0048 CD 21 INT 021H
004A CB RETF
004B TESTP ENDP
; Komen cermenTa
004B mycode ENDS
END start
Microsoft (R) QuickAssembler for QuickC Version 2.51 03/23/9

Segments and Groups:

N ame Length Align

MYCODE 004B PARA NONE

Combine Class

'CODE'
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Symbols:
Name Type Value Attr

CRLF N PROC 0031 MYCODE
= 000B

LET L BYTE 0000 MYCODE

PA . . L WORD 0001 MYCODE

PUTCH N PROC 003C MYCODE
= 0005

START L NEAR 0003 MYCODE

TESTP F PROC 0041 MYCODE
= 000A

@CPU . 5 o o o o o o o o o a TEXT 0101h

@FILENAME . . . . . . . . . . . TEXT fourd

QVERSION . TEXT 520

Line Numbers:
fourd.asm

(1) 1:3
15:17

16:18 17
28:30

29:31 30
41:43

42:44 43
54:56

55:57 56

58
58
17
41160

0
0

2:4 3:5 4:6 5:7 6:8 7:9 8:10 9:11 10:12 11:13 12:14
:19 18:20 19:21 20:22 21:23 22:24 23:25 24:26 25:27
:32 31:33 32:34 33:35 34:36 35:37 36:38 37:39 38:40
:45 44:46 45:47 46:48 47:49 48:50 49:51 50:52 51:53
:58 57:59 58:60 (0)

Source Lines
Total Lines

Symbols
Bytes symbol space free

Warning Errors
Severe Errors

Length

Length

Length

13:15 14:16
26:28 27:29
39:41 40:42

52:54 53:55

PesynbraT paboThl JaHHOM IPOTPaMMBbI, KOTOPast, KCTaTH, TOYTH COOTBETCTBYET TpeOOBa-
HusiM 3-11 JIP 1o Kypcy O4eHb NpOCThHIE:

A
B

[Tocne BbIBOJIA 2-X CUMBOJIOB, KX bl HA OTAEIBHON CTPOKE, TpOrpaMma OKUJ1aeT HaxKa-
THA HI0601>'I KJIaBUIIIN U 3aTEM 3aKaHYNBACTCA.
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16. 16. Ocob6eHHOCTN paboTbl HEKOTOPbLIX KOMaHAa ans J1P

B nanHOM pasnerne mocoOust Mbl pacCCMOTPUM OCOOEHHOCTH pabOThI HEKOTOPBIX KOMaH[
MUKpPOIIPOLIECCOPa. DTU KOMaHbI BbI JJOJDKHBI HCIIOJIB30BATh IIPU IPOTPaMMUPOBAHUY Ha S3bIKE
AcceMOnep s BbinosnHeHust JIP. IlonHell nepeueHb KOMaHJ M UX JeTalbHOE onucaHue Bbl
HaleTe B CIIPAaBOYHUKAX, PEKOMEH0BAHHON JIMTEPATYpE U CIIPABOYHBIX CUCTEMAaX CHUCTEM IIPO-
rpaMMHpOBaHMsI Ha AccemOiepe.

16.1. 16.1 Komanga XLAT

Komanna XLAT/XLATB (transLATe Byte from table) ucnonssyercs ns nepexomu-
POBKM 0AWTOBBIX CUMBOJIOB. CHHTaKCUC KOMaH/bI:
XLAT [ampec Tabauisl CHMMBOJIOB]
N
XLATB
Onepanp [aapec TaOIULBI CUMBOJIOB]| SIBISIETCSI HEOOS3aTEIbHBIM U UTHOPUPYETCS MPU
BoinonHeHnu komauabl. Komanaet XLAT u XLATB sBastorcs ananorudabiMu. JIoruka paboThl
KOMAaH/Ibl CJIETYIOIIAsL:
1. B peructp AL 3aHOoCUTCS CUMBOJ JUIsl HEPEKOAUPOBKU
2. Jlmaaseiit anpec DS:BX onpenensier aapec TabIUIBI IEPEKOIUPOBAHUS CHMBOJIOB,
JUTMHHA KOTOPOU HE MOKET MPEeBHIAaTh 256 CUMBOJIOB.
3. Tocne BemonHennst komanasl XLAT B AL mepemermaeTcss CHMBOI U3 TaOJIHIIBI 110
anpecy [BX + AL] unu agpec Tabmuist itoc AL.
B cnenyromem npumepe BHIMOTHACTCS NEPEKOIUPOBKA 2-X 0AMUTOBOTO CIIOBA B CHMBOJIb-
HBIH Qopmat. Pe3ynbraT 3anuceiBaeTcst B 0aUTOBBII MaccuB String, a K TOMy IeCTHAATePUY-
HOMY TPE/ICTaBJICHHUIO MPUIHChIBaeTCs cuMBOI “h”. CTpoka 3aTeM BBIBOJIUTHCS HA IKpPaH.

hex DB '0123456789ABCDEF' ; TaGnuua nepeKomUPOBKM
String db u $',0

g XLAT

PUSH DS

POP ES

LEA DI, String ; CrTpoka Aans KommMpoBaumsi String
mov bx, OFFSET hex ; Ykasarenrs DS:BX Ha Tabaumny

mov ax, OFAAh ; Yucno ppnsa nepeeoja B AX

mov cx, 2 ; Umcymo 6aMTOB 2 — mapaMeTp LMKIa
loopl: =xchg ah, al ; BauTe BHBOAATCA B OBpaTHOM NOpsifKe
push ax ; CoxpaHsieM MCXORHOE

shr al, 1 ; CopBuraeM BnpaBo Ha 4 paspsima

shr al, 1

shr al, 1

shr al, 1

xlat ; Nonmyumres ASCII kom B AL

stosb ; Konumpyem B cTpoky String (DS:[DI]) m DI++
Pop ax ; BoccTaHaBIMBaeM 4mMCIO

push ax ; U coxpaHseM CHOBa

and al, 00001111b ; MackupyeM cTapuyn mecT. uubpy
xlat ; HNonyunTe ASCII xom B AL

stosb ; KonumpyeM B cTpoky String (DS:[DI]) m DI++

Pop ax BoccTaHaBIMBAEM YMCIIO
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loop loopl ; INepexomuMm k MnamjmeMy 6anTy (OH GBI IIEPBHM)
mov ax, 'h' ; mobaBynsseM 'h' B AX
stosw ; KommuMpyeM znsa

6amra (h m 0) B cTpoky
; Ba-
MEHOM NOopsAfkKa B [IaMATH
; BHBOAMM CTPOKYy Ha B3KpaH
MOV AH, 09H
LEA DX, STRING
INT 021H

B pesynbrate paboThl 3TOr0 hparMeHTa MporpaMM Ha SIKPaHe Mbl YBUIUM:
OFAAh

Komanga XLAT 3anumaer B mamatu Bcero 1 6aiit. [logoOHyto omepamnuio mepexoau-

pOBKI/I, HpI/I BCECX HpO‘-II/IX paBHBIX YCJ'IOBI/UIX, MO>XXHO 6BIJIO 6I)I BBIIIOJIHUTH U TAK:
MOV AH, OH
MOV SI, AL
MOV AL , [BX][SI]

Wnu:
ADD BX, AL
MOV AL , [BX]

Opnako, B IEPBOM cllydae pa3Mep nporpammsbl B 0aifiTax paBeH 6-tu OalitaM, a BO BTOPOM
ciydae 4-m Oaiiram u mopTuTcs 3HaueHue peructpa BX. [loaromy npumenenne komauasl XLAT
SIBJISICTCS TIPEATIOYTUTETHHBIM.

16.2. 16.2 Komanga MOVS, npedumkc REP n komaHabl Leno4ek

Komanga MOVSB u ee pa3sHOBUIHOCTH HCTIONB3YETCA AJIS MEpEMEIICHUs IeTodYek Oaii-
TOBBIX yncen. CHHTaKCHC KOMaH/IbI:

MOVS <npmeMHMK> , <MCTOYHMUK>

Nnun
MOVS

OnepaHapl B KOMaHA€ MpU MPOrpaMMHUPOBAHUU Ha sI3bIke AcceMOiep UrparoT poJib MO-
CKa3KH M B omepaiuu He ydacTBYIOT. [Ipenycmorpensl komanasl MOVSB (6aiiter), MOVSW
(cnoBa) 1 MOVSD (nBoiinbie cioBa ToabKo it 386 MII u crapiie). McTtounuk onpenessercs
anpecom Ha DS:Sl, a mpuemuuk onpenensercs agpecom Ha ES:DI. Jlannbie peructpsl nepen BbI-
MOJTHEHUEM KOMaH bl JOJDKHBI OBITh 3arpysKeHbl. [[1s1 MOBTOPEHHUsS KOMaH bl HCIIONb3YETCs CIie-
aibHbI npedukc REP, onpenensiromumii mukimmaeckuii pexkuM TTOBTOPEHUS KOMAH bl U 3aHH-
matotuii B OIT 1 GaiiT. Unciio moBTOpeHui onpeaensercs cieayluM 00pa3om:

— UYwucnoMm, KoTopoe mpeaBapUTEIILHO 3aHOCUTHCS B peructp CX.
— JIIMHHO# CTPOKM UCTOYHMKA (KOHEIl CTPOKH 3amaetcs HysieBbiM unciioM — Null terminated

String).

[pumedanue. Jlns HekoTophix moanporpaMM OC CHMBOJIOM KOHIIA CTPOKH CUHTACTCS CUMBOII
nomnapa ‘$’. DTo Hy)KHO YYHTBHIBATh NIPU pa3zpadoTKe mporpamm. Hampumep, GpyHKIHS BbIBOIA
crpoku Ha 3kpan (AH = 9, INT 21h) 3aBepiaeT BbIBO CTPOKH 10 IepBoro cumBoia ‘$’. Eciu B
nporpaMme BO3HHKAaeT HEOOXOIUMOCTh BBIBOJA Ha KpaH 3Toro cumaoia (‘$’), To HyXHO BoC-
moJib30Bathes npoueaypoi (AH = 2, INT 21h).

[Tpu BeimonHennn koMauasl MOV SB B IUKIHYECKOM PEKHUME BBIMOJIHACTCS aBTOMATH-
gecKasi KOppeKIus HHIeKCHBIX peructpoB Sl u DI, onpenensirommx cMemeHnst HCTOYHUKA U TTPH-
€MHHUKa. DTH PErucTpbl B LIUKJIaX U3MEHSIOTCS Ha 1,2 win 4 B 3aBUCHMOCTH OT THIAa KOMaH/bI.
Kpome Toro, mpu 3ToM BaxxHbIM siBiisseTcs 3Hadenue (iara DF (direction flag - ¢uar mamnpasie-
uus). Ecnu doar ycranosiex B 0, TO mepechuIKa ETIOYKHU BBIMTOJIHACTCS CJIEBa HAIIPABO, HAUMHAS
CO 3HaUEHUH MITAIIMX aapecoB K crapmuM. Ecnu dnar yctanosneH B 1, TO nepecbuika HEMOYKd
BBITIOJTHSETCS CIpaBa HAJCBO, HAYMHAS CO 3HAYCHHI CTapIIUX aJ[PECOB K MIIAIIMM. 3HAYCHUS
peructpos Sl u DI 6ynyt nmu6o ysenuuuBathest (DF=0) mubo ymensmarses (DF=1) na 3amansoe



64

2023 ron 2 xypc Y5 4-it cemectp bonpmakor C.A.
Jucrumuna “CructeMHOe MporpaMMUpoBaHue”

3HaueHue. 3aBepLICHHUE [IMKJIA IOBTOPEHUI TPOUCXOUT IIPU TOCTHKEHUH 3HAUEHUS UCTUHBI JIIO-
6oro u3 ycnosui (B cuetunke CX 0 UM TOCTUTHYT KOHEI[ CTPOKH).

Huxe npuBoauThCs NpUMEp MCIOIb30BAaHUS KOMAaHbl NIEPECHUIKU LIEIOYKU CHMBOJIOB.
Hcxonnblie cTpOKH B TPOrpaMMe OMKMCAHbI TaK:

STRINGS db '1234567890 $',0

STRINGD db : $',0

Jos IEPEChIIIKN JaHHBIX UCIOJIb3yeTCSI CJICI[yIOHII/Iﬁ Q)parMeHT:
CLD ; Cépoc édmara HanparBJIeHUS
PUSH DS
POP ES ; ObsisaTensHas Barpyska ES

LEA DI,STRINGD ; Barpyska agpeca NpMeMHuKa

LEA SI,STRINGS ; Barpyska ampeca MCTOYHMKA

MOV CX, 10 ; MakcuManbHOE UYMCJIO NOBTOPEHMI
; Komanma MOVSB
REP MOVSB

B nporpamme nepBonavansHo ycranaBiuBaercs B 0 pnar nanpasnenus. lanee popmupyeTcs 3Ha-
YeHHe cerMeHTHoro peructpa ES. B Hamem ciydae nepecbuika BBINOJIHAETCS B IIPeieiax OHOTO
cerMenTa, mostromy ES = DS. B npuniune 3aauenne perucrpa ES moxeT OBITH JTF00BIM, TO €CTh
HepechlIKa MOXeT ObITh MEXy cermMeHTaMu. Jlanee ¢ momorbio komManasl LEA dopmupyrotes
HavaJbHBIE aapeca - cMenieHus ucrounuka (Sl) u npuemnnka (DI) u 3anoiHsIeTcs 9MCiio IUKIOB
CX=10. B namem ciy4ae HyJeBOi CUMBOJI B CTPOKE HAXOIUTCs Ha 14-i MO3ULIUH, TOTOMY Tep-
BbIM cpabotaeT cuetuynk Ha peructpe CX. Ecnu BeiBecTn HexoaHble naHHbIe B oTinaaauke QC25,
TO YBUJIUM:

&StringS,s ¢ "1234567890 S$"

&StringD,s ¢ " $"

OTnaguuk 3aKaHYMBAET BBIBOJ 110 HyJeBOMY cUMBOITY. [locie paboThl mpOrpaMMBbl MOTYUHM:
&StringS,s ¢ "1234567890 $"
&StringD,s ¢ "1234567890 s

breuto ckonmpoBano poBHo 10 6aiit. Ecnu yctanoBuTh cueTunk 1ukioB CX = 15, To moxy4yum:
&StringS,s ¢ "1234567890 $"
&StringD,s ¢ "1234567890 $"

MOV CX, 15

B sTom ciydyae nukibl OyayT 3aBEpIICHBI IO YCJIOBUIO KOHIIA CTPOKU B UCTOUHUKE (14 cumBOI

pasen 0). Ecau CX = 3, To monyuum:
&StringS,s ¢ "1234567890 $"
&StringD,s ¢ "123 $"

MOV CX, 15
Ecnu npusHak HampaBieHus: yctaHoBieH B 1 (komanmoit STD), To mpu mepechuike Iie-

nouku peructpsl DI u S| Ha xaxknom mare OynyT ymeHbmaTbes. IlycTh UCXOIHBIE CTPOKU IS
[IEPEMEILEHUS UMEIOT BUJL:

STRINGS db '1234567890$',0
STRINGD db ' $',0

Torma MOXHO BBITIOJIHUTD CIEAYIONTUH (hparMeHT MPOTrpPaMMBbl:
g MOVSB 6anTe oBpaTHoe HamnpaBiaexnme STD

STD

; HanpaBnenme STRINGS => STRINGD
LEA DI, STRINGD + 9
LEA SI, STRINGS + 9
MOV CX, 8
REP MOVSB

Tax kak ycTaHoBIIeH npu3HaK HarpasieHus B 1 (STD) nepemerenue OyneT BBITOTHATHCS C MIIA/I-
mux 6aiiToB nenouku. Pesyabrar Oyaer Takum:
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&STRINGS,s ¢ "1234567890 S$"
&STRINGD,s ¢ " 34567890 s
Eciu npeduxc REP nepen komannoit MOVSB otcyTcTByeT, To KOMaHa OyeT BHIIIOJHEHA OJIUH

pa3. Hanpumep:

CLD
MOV CX, 10

; Ecim REP HeT, TOo 1 pas
MOVSB

PesynbTar Oyner Takum:
&STRINGS,s ¢ "1234567890 S$"
&STRINGD,s ¢ "1 $"

Haxe npu ycranoBke peructpa CX B 10. Ins ynpasnenus komannoit MOVSB moryT ucnosns3o-
Batbes 1 Apyrue npedukce: REPE/REPNE u REPZ/REPNZ. D1u npu3Haku OpUEHTHPYIOTCS Ha
3HAYCHUS NIepeIaBaeMbIX TaHHBIX U 171t Komanael MOVS He nelicTByOT.

Komanga COMPSB u ee pa3HOBHIHOCTH HCIIOJIB3YETCS JUISI CPAaBHEHUS [IEMOYeK OanlTo-

BbIX yKcesl. CUHTaKCUC KOMaH[IbI:
COMPSB <npmeMHMK> , <MCTOYHMK>

N
COMPSB
[TycTh MBI HMEEM ONKCAHUE IBYX CTPOK, KOTOPBIE PABHBI:
Strs db '123$"
db 0
Strd db '123$ !
db 0

Torpaa, nmocine BeINonHEeHUs (pparMeHTa IporpaMMsl:
; Komanga CMPSB

PUSH DS
POP ES ; ObsasaTenpHass Barpyska ES
CLD

LEA DI, Strd
LEA SI, Strs
MOV CX, 10

REP CMPSB
JE M5
XOR AX,AX
M5:

Bynet BbimonHen nepexon Ha MeTky M5, Tak kak OyJqyT CpaBHMBATbCSA CTPOKHU J10 MOSIBICHUS B
UCXOJHOM CTPOKE HYJIEBOIO CUMBOJIA. ECii MBI clielIMaJIbHO HAPYILIUM PaBEHCTBO CTPOK, KaK OTO

C/IETIAaHO B CJIEIYIONEM (pparMeHTe:
; CMPSB REP
CLD
LEA DI, Strd
LEA SI, Strs
MOV Strd + 1 ,'*'
MOV CX, 10
REP CMPSB
JE M6
XOR AX,AX
M6:
TO mepexoa Ha MeTKy M6 He nipomsoiinet. [Ipu ucnons3oBanuu npepukca REPNE nmporecc npo-
BCPKHU OCTAHOBHUTLCA HA ICPBOM OTIIMYHOM CHUMBOJIC:
; CMPSB REPNE

CLD
LEA DI, Strd
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LEA SI, Strs
MOV Strd + 1 ,'*'
MOV CX, 10
REPNE CMPSB
JNE Mé61
XOR AX,AX
M61:

B peructpe CX Mbl NOJIy4UM 3HauY€HUE 9, KOTOPOE MOKA3bIBAET, YTO B CTPOKAX PaBHBI TOJIBKO
niepBbie cuMBOJIBI (10 - 9). TTocne BoccTaHOBIEHUST CTPOKH (BO3BpaiaeM ‘2’ Ha MECTO) MPH TIpe-

¢ukce REPE ( mpoBepka 5KBHBaJI€HTHOCTH CTPOK) MOJIYYHUM TEpEX01 Ha METKY M62:
; CMPSB REPE
CLD
LEA DI, Strd
LEA SI, Strs
MOV Strd + 1 ,'2'
MOV CX, 10
REPE CMPSB
JE Mé62
XOR AX,AX
M62:

Komanma SCASB u ee pa3HOBHJIHOCTH UCIOJIB3YETCS IS TIOUCKA B IIEMIOYKE 3HAYCHUS
nomenieHHoro B peructpe AL(AX). CuHTakcUC KOMaH/IbI:
SCASB <npmeMHMK>

N
SCASB

ITpu moucke cumBota win unciia (SCASW) B peructp AL (AX) npeaBapuTeaIbHO 3aHOCHM

3HA4YCHHE JJIsI IOMCKA U BBIMIOJIHSAEM KOMaHIy ¢ pe(UKCOM MOBTOPEHUSI:
; SCASB REP

CLD

LEA DI, Strd

MOV CX, 10

MOV AL, '2°'
MOV CX , 10
REP SCASB

[Tocne ee Boimonnenus: B peructpe DI monxyuum anpec HaiimenHoro cumBona. J{ns crnenyromei

nporpammsl ¢ npepukcom REPNE:
; SCASB REPNE

CLD

LEA DI, Strd

MOV CX, 10

MOV AL, '3’
MOV CX , 10
REPNE SCASB

B DI nmonyunm 3Ha4eHHE aipeca CUMBOJIA CIEAYIONIETo mocie ‘3’.
; SCASB REPE

CLD

LEA DI, Strd

MOV AL, '2'

MOV CX , 10
REPE SCASB

[Ipu ucnonp3oBanun REPE takxe B peructpe DI momydnm anpec HaliieHHOTO CUMBOJIA.

Komanga LODSB u ee pa3HOBHIHOCTH UCIIOIB3YyeTCs st 3arpy3ku B AL(AX) 3HaueHwus

U3 HENOYKH CUMBOJIOB. CHHTAKCHUC KOMAaHIBL:
LODSB <MCTOYHMK>

N
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LODSB
; LODS
CLD
LEA SI, Strs
LODSB ; Barpyska l-ro Banra cTpokmum B AL
LODSB ; Barpyska 2-ro 6anrTa crpokmum B AL

Taxkue KOMAaHJAbI MOXXHO HCIIOJIB30BaTh B IIUKJIC IJIsA HOCHCHOB&TGHBHOﬁ O6pa6OTKI/I OTACIBHBIX
CHUMBOJIOB (MOYKHO C YCIIEXOM MPUMEHUTH B 5-i JIP) niist 00paboTKM BBEICHHOM CTPOKH.

Komanna STOSB u ee pa3HOBHAHOCTH UCTIOJIB3YETCS JIJIS 3aIUCH B IIETIOYKY 3HAYCHUS U3
AL(AX). CuHTakcHC KOMaH/IbI:
STOSB <npmeMHMK>
N
STOSB
[Tpumep dhparmMenTa mporpaMMBbl ¢ TOBTOPSHHUEM JTSI 3AITHCH B CTPOKY:
; STOSB
CLD
LEA DI, Strd
MOV AL , '#'
MOV CX, 4
REP STOSB

ITocrie BBITIOHEHHS JAHHOTO (parMenTa B cTpoke Strd mul nonyunm:
&Strd,s ¢ "H####”

Takue KOMaHbl MOXKHO HMCIIOJIb30BaTh B IIUKJIE JJIS TIOCJIEOBATEIbHOW 00pPabOTKU OTAEIbHBIX
CHUMBOJIOB (MOXHO C YCIIEXOM IPUMEHUTH B 5-i JIP) 11 3anioMUHaHuUs CTPOKHU.

16.3. 16.3 MUL/IMUL m DIV/IDIV

Komanaer MUL/IMUL u DIV/IDIV ucnionb3yroTces A1 BBITOJHEHUS ONEPaluil yMHO-
KEHUS U JeNeHus 1enbix yucesl. OCOOEHHOCThI0 KOMaH/Ibl YMHOXKEHHUSI SIBIISETCS TO, YTO IOJY-
YEHHBIN Pe3ysbTaT MOXKET UMETh JIBOMHYIO pazMepHOCTh (8 - > 16 u 16 -> 32). OcoGeHHOCTHIO
KOMaH/Ibl ICTICHUs SIBJISIETCA HAJIMYUE JIBYX PEe3yJIbTaTOB (YACTHOT'O M OCTaTKa). DTO BIMSET Ha
BBITTOJIHEHHE KOMaH/I, B YaCTHOCTH Ha UCIOJIb30BaHue peructpoB. [lapubie komanast MUL/IMUL
u DIV/IDIV otnuyatorcs yuetom (IMUL, IDIV) unu ve yuetom (MUL, DIV) 3HakoB uncen npu
BBIIMIOJTHCHUH OTiepariuii. J{iist mpuMepoB mporpaMm BBITIOIHEHUS OIepaIiii HaM HYKHBI CIITYI0-

[IA€E OIMUCAHUS:
WORD1 DW 100
BYTE1L DB 100
REZ DW O
REZO DW O
REZD DD O
Komanga nst ymuoskenuss MUL crioB (16 Out)0e3 ydyera 3HaKa UMeeT BU:
; TecT KOMaHIH MUL ( Ha cJIoOBO)
MOV AX , 1000
MOV BX , 1000
MUL BX ; YMHOXeHMue
MOV WORD PTR REZD , AX
MOV WORD PTR REZD+2 , DX
PesynbraT oneparuu rnoiyyaeTcs Ha AByX peructpax: B AX — miaamue 6aitel, a Ha DX — cTap-
e 6anTel. HarmomHto, 9TO B ONIEpaTUBHOM MaMsITH OHU 3aITMcaHbl B 00paTHOM rnopsiake! Pesyiib-

TaT NOJIy4acTCs B BUAC:
REZD,d ¢ 1000000

VYMHOXKEHUE CJI0B MOKHO BBIIOJHUTE C MCIOIB30BaHUEM nepeMeHHoﬁ n3 nmaMsATH:
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; NamsTe WORD
MOV AX , 1000
MUL WORD1 ; 100
MOV WORD PTR REZD , AX
MOV WORD PTR REZD+2 , DX

P C3YyJIbTAaT IIOJYYaCTCA B BUIC:
REZD,d ¢ 100000

[Tpu ymMHOXeHHMH Ha OaiiTOBYIO niepeMeHHY0 B peructpe (BL) pe3ysbTaT 107KeH MOMECTUTHCS B
peructp cioBa (AX), Ipy 3TOM MHOKHMOE PaCcIookeHo B peructpe AL:
; YMHOXeHMe Ha permcTtp BL

XOR AX,AX

MOV AL , 200

MOV BL , 200

MUL BL

MOV REZ , AX

Pesynbrar nosmyyaercs B BUze:
REZ,u ¢ 40000

Ecnu nocie BHINONMHEHUS onepanuu ctapimuil peructp He Hyznesoi (AH 1= 0), To popmupyrotes
¢naru OF (mepenonnenwust) u CF (meperoca). 3HaueHus 3TuX G1aroB MOYXKHO MCITOJIL30BaTh B KO-

MaHdax yCHOBHOﬁ nepcaavdu yrpaBJICHUS. Moxuo YMHOXAaTb Ha GaﬁT U3 IIaMATH, HAIIpUMCEDP:
; NamMarTe BYTE

MOV AL , 200

MUL BYTE1l ; 100

MOV REZ , AX

P C3YyJIbTAaT IIOJYYaCTCA B BUIC:
REZ,u ¢ 20000

Ecnu npu yMHOKEHUU Ba)KEeH 3HAK, TO HYKHO UCHoab30BaTh komanay IMUL. Hanpuwmep:
;  IMUL CO BHaKOM

MOV AX , -100

IMUL WORD1 ; 100

MOV REZ , AX

Pe3yHLTaT IoJIy4ac€TCs B BUJIC:
REZ,d ¢ -10000
HpI/I 3HAKOBOM YMHO>XCHHHU CJIOB
; IMUL cJaoBa
MOV AX , -1000
IMUL WORD1 ; 100
MOV WORD PTR REZD , AX
MOV WORD PTR REZD+2 , DX

Pesynbrar monydaercs Ha peructpax AX:DX B Buze:
REZD,d ¢ -100000

Komanna neneHust MOXKeT BBINIOHATHCS Oe3 yuera 3Haka (DIV) u ¢ yuerom 3naka (IDI1V).

[Tpu oneparu KOPOTKOTo ACICHHS JeauMoe paciojaractes Ha peructpe AX (16 6ur), a nenu-
TEJIb Ha 33JIaHHOM perucTpe pasmepom 8 ouT (B npumepe BL) wiu B namsitu. Pe3ynbrat noayyaem
B peructpax AL(gactnoe) u AH(ocraTok). B npumMepe Huxe:
; DIV KOpPOTKOe

MOV AX , 105

MOV BL, 10

DIV BL

MOV REZCH , AL

MOV REZOC , AH

[Tonyuum pe3ynbrar:
REZCH,u ¢ 10
REZOC,u ¢ 5



69

2023 ron 2 xypc Y5 4-it cemectp bonpmakor C.A.
Jucrumuna “CructeMHOe MporpaMMUpoBaHue”

[Ipu omepanuu JUIMHHOTO JEJNEHUs IEIMMOe pacronaraercs Ha peructpax AX:DX (32
OWT), a IeTUTENb Ha 33JJaHHOM perucTpe pasmepom 166ut (B mpumepe BX). PesynbraT noaydaem

B peructpax AX(uactHoe) u DX(ocratok). B mpumepe Huxe:
; DIV ONIMHHOEe

MOV AX , WORD PTR REZD ; 100005 - DD

MOV DX , WORD PTR REZD+2

MOV WORD PTR REZD , AX

MOV WORD PTR REZD+2 , DX

MOV BX, 100

DIV BX

MOV REZOCD , DX

MOV REZCHD , AX

[Tonyuum pe3ynbrar:
REZCHD,u ¢ 1000
REZOCD,u ¢ 5

Ormepaiuu J1eJieHHs BBIMOJIHAIOTCA W Hal 3HakoBbiMU unciamu (IDIV), mpu 3TOM 3HaK
yCTaHABIIMBAETCs y YacTHOro. Hanmeroch, uro Bel camu mpuaymaere U OTIAAUTE MPUMEPHI JIIs
u3ydeHus paboThI ATON KoMaH 1bl. HY)KHO Takke YUUTBIBATh, YTO B COBPEMEHHBIX MUKPOITPOIIEC-
copax (crapie 386) MOSABIINCH U HOBbIE BOBMOKHOCTH KOMaH I JICJICHUS U yMHOKeHus. 3yuuTe
9TH BO3MOYKHOCTH CaMOCTOSITEIIHHO.

16.4. 16.4 Komangbi: TEST, CMP u AND

Komangst TEST, CMP u AND wncnonb3yroTcst 4acTo AJisi MOATOTOBKU BETBICHUS B MPO-
rpamMMax Ha s3eike AccemOnep. Komanna cpasaernss CMP 1no3BosisieT CpaBHUTH JBa 3HAYCHUS U
MOJITOTABIUBAET (yIaru sl KOMaH/Ibl, CIeyIonel 3a Hell. IT0 0OBIYHO KOMaH/1a YCIOBHOTO T1e-
pexona (JE, INE, JL u npyrux). Ilpumep Huxe UILTIOCTPUPYET CPaBHEHUE JBYX OAMTOBBIX YUCEIN

(5 u 7) Ha peructpe AL:
KomMangma CMP

XOR AX,AX

MOV AL , 5

CMP AL, 7

JNE M3

MOV AH , 5
M3:

Tak kak 4uciIa HepaBHBI, TO BBITOJIHACTCS TTepexoa Ha MeTky M3. B crienyromem npumepe:
; Komanmgma CMP

XOR AX,AX

MOV AL , 5

CMP AL, 5

JE M4

MOV AH , 5
M4:

Uwcna paBHbl (5 ¥ 5) ¥ B TOM ClIydae TOXKE BBIMOIHIETCS MEPEX01 HO Ha MeTKy M4.
Komanna AND sBisieTcst koMaH10# Opa3psiTHOTO JIOTHYECKOTO YMHOKEHUs. B mpumepe

JJOTHYCCKOI'0 YMHOKCHHUA
; Komarnpma AND

XOR AX,AX

MOV AL, 00Ah

AND AL, OAOh

JZ Ml

MOV AL, OAh
M1:
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[ocne Beimonnenus Ha peructpe AL nomyunrcs 0, MO3TOMY BBIIOJIHUTCS MEPexo]] Ha MeTKy M1.
Komannma TEST pabotaer takxke kak u komanaa AND, Ho 3HaueHHe peructpa He U3MEHSETCS

(e nopturtcs). [loaromy B mpumepe:
; Komarnma TEST

XOR AX,AX

MOV AL , 5

TEST AL , 2

JZ M2

MOV AH , 5
M2:

[Tepexon Ha MeTky M2 BBITIOTHEH HE Oy/eT, a 3HaueHue peructpa AL ocTaHEeTCs PeKHUM.

16.5. 16.5 KomaHabi: AAA, CBWu CWD

Komanga AAA ucnonb3yercs U1 1€CATUIHON KOPPEKLNHU ISl CIIEUAIbHOTO MPEACTaB-
JICHUS YMCell B HEYITaKOBaHHOU AecsaTHYHON popme. B 31Ol GopMe Kaxmplii OalT UCIIONB3YETCS
JUTSL XpAaHEHUSI OJTHOU IeCATHYHON I (PHI.

; Komangma AAA
MOV AX , OCh
AAA

Jo BeimonHenus koman el AAA Ha peructpe AX Mbl umeem 000Ch, a mociie BRIOJTHEHUS Oy~
gum 0102h.

Komanast CBW 1 CWD ucnons3ytotcs amns nmpeodpazoBanus (opMaToB IpeCTaBICHUS
YHUCes ¢ YY4EeTOM 3Haka (0aiTa B CJIOBO M CJIOBA B JBOMHOE CJIOBO). J[71s1 MOSICHEHUST KOMaH/I HaM

moTpedyeTcs IepeMeHHas THIIa IBOMHOro ciaoa (result).
result DD O

[Tpumep komaner CBW:
; Komamnma CBW
MOV AH,7
MOV AL, 5
CBW ; 6aMT B CJIOBO

Jlo BeImosHEHHUs KoMaHbl Ha peructpe AX Mbel umeem 0705h, a mocse BBIMOJHEHHS KOMaH/IbI

nosyuum 0005h. JInst oTpUIaTeIbHBIX YKCEI 3HAKU M IPECTABICHUE YHCEN TOXKE COXPAHSCTCS:
; KomMangma CBW

MOV AH,7

MOV AL, -5

CBW 5 6aT B CJIOBO
Jlo BeImosHEeHUsT KoMaHabl Ha peructpe AX Mbl umeem 07FBh, a mociie BbIMOSHEHUST KOMaHIbI
nonxyuum FFFBh.

B kxomannie CWD ucnons3yetcst nonosauteabHo kK AX u peructp DX. [Tostomy mnst ppar-
MEHTa POTPaMMBbI, TOKa3aHHOTO HIXKE:
; Komampma CWD

MOV DX, 7

MOV AX, -5

CWD

Mov WORD PTR result[2], DX

Mov WORD PTR result[0], AX
B peructpe AX monyuum FFFBh, B peructpe DX FFFFh, a 3naueHune nepemMeHHoit OyeT Takum:
result,d ¢ -5

16.6. 16.6 Komanabi: ADC u SBB

Komanast ADC u SBB ucmonb3yroTcst ISl CI0XKESHHS M BEIYUTAHMSI C y4eToM (piara rme-
peHoca oT npeabiayiei onepanuu. s cnoxkenus (ADC) nobasnsieTcst mepeHoc, €Cii OH ObL,
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a i Beruntanus (SBB) Beraurtaercs. Hiske NpUBOIATCS MPUMEPHI IS CJIOKEHUS M BBIYUTAHHS
YeThIpeX-0alTOBBIX YHCEN.
CrnoxxeHue:
longl DD 10000
long2 DD 60000
result DD O

; KomManpma ADC

MOV AX, WORD PTR longl[O0] ; AX = low word, longl
MOV DX, WORD PTR longl[2] ; DX = high word, longl
ADD AX, WORD PTR long2[0] ; Add low word, long2
ADC DX, WORD PTR long2[2] ; Add high word, long2
MOV WORD PTR result[2], DX
MOV WORD PTR result[0], AX

[Tomyunm:

result,d ¢ 70000

Brrunranue:

longl DD 40000
long2 DD 10000
result DD O

; Komanna SBB

MOV AX, WORD PTR long3[0] ; AX = low word, longl
MOV DX, WORD PTR long3[2] ; DX = high word, longl
SUB AX, WORD PTR long4[0] ; Add low word, long2
SBB DX, WORD PTR long4[2] ; Add high word, long2
MOV WORD PTR result[2], DX
MOV WORD PTR result[0], AX

[Tonyuum:

result,d ¢ 30000

16.7. 16.7 KomaHgbi: LOOP/LOOPE/LOOPNE

KOMaHIlBI OopraHu3alvy HUKIJIOB IMMO3BOJIAIOT IIOBTOPHUTH q)paFMeHT mporpamMmsl 3a1aHHOC
YUCJIO pas. OTO0 YHCII0 3a4aCTCA Ha pErucTpe CX. Ha KaXXJ0M IIare nuKjia 3Ha4CHUC CX YMCHb-
maercsa Ha 1 u IIPOBEPACTCA HA HYJIb. HpI/I AOCTHIKCHUMN HYJIA LUKII 3aKaHYMWBACTCS. d)parMeHT

IMporpaMmsbl C HUKJIIOM:
; KomManga LOOP
CLD
LEA DI, Strd
MOV CX,10
MOV AL, '¥*'
MLOOP:
STOSB
LOOP MLOOP
; KOHel] LMKJIa
MOV AL, O
STOSB

B pesynbrare nomyuum:
&Strd,s ¢ "kkkkkkkkkk/

Jlpyrue KoMaH bl IIUKJIOB IPOBEPSIIOT JOMIOJIHUTENBHO 3HaueHue ¢uiara vy (ZF), koto-
pBIil ycTaHaBIUBAaeTCs apu(PMETHYECKUMHU KOMaHIaMH. J{OJDKHBI OBITH BBIIIOJIHEHBI OJHOBpE-

MCHHO JIBa YCJIOBI/ISI. C.He[[yIOH_[I/Iﬁ IIUKJI BBIMTOJIHACTCA BCETO OAWH pa3:
; Komanpma LOOPE LOOPZ
CLD
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LEA DI, Strd
MOV CX,10
MOV AX,0
MLOOPE :
STOSB
ADD AX, 1
LOOPE MLOOPE

ITocne xomanasl ADD ¢nar nynsa ycranapnuBaercs B 1 (He paBHO HYJIIO) U LIMKJ 3aBEPIIACTCS.

Amnanornuno ais oopatHoi komaH 16l LOOPNE 1iuki1 BEITOJHUATCS OZUH pa3:
; Komannma LOOPNE LOOPNZ
CLD
LEA DI, Strd
MOV CX,10
MOV AX,0
MLOOPNE :
STOSB
ADD AX, 0
LOOPNZ MLOOPNE
TaK Kak rnocie pobasnenus B AX Hyns ¢daar Hyss 0yaer coporiex B 0. [IpoBepbTe Takxke padboTy

komaug nukiioB: LOOPZ u LOOPNZ.

ITpakTHKa.
BrimonHauTe B pesxume OTIaaKu (pparMeHTs nporpamm st komauasl XLAT.

[Tpumenurte komanmy XLAT mipu pa3zpadoTke nmporpammel 4-ii JIP.

BrimonauTe B pesxume oTiaaku GparMeHTsl nporpamm it komanasl MOVSB.
[Tpumenute komanay MOVSB npu pa3pabotke nporpammsl 8-it JIP.

BrimonauTe B peskume oTinaaku GpparmMeHTs nporpamm st komana DIV u MUL.
BreimonuuTte B pesxkuMe oTnaaku ¢pparMentsl mporpamm Juist komang TEST u AND.
BrimonauTe B peskume oTiaaku GparMeHTsl nporpamm st komannx CBW u CWD.
BrimonnuTte B pesxkume oTnaaku ¢pparMentsl mporpamm it komang ADC u SBB.

BemonauTe B pexkume ominankd (parmenTtsl mporpamm g komanny LOOP u
LOOPE/LOOPNZ.

©CoNo~WNE
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18. 18. MNocTpoeHUe pe3naeHTHbIX NporpamMmm

18.1. 18.1 KypcoBas pa6ota no CI1

B Texymem cemecTpe (Teneps B 4-M) CTYAC€HTHI BHIMOJIHSIOT KYpCOBYIO paboTy, CBsI3aH-
HYIO € pa3pabOoTKON pe3uIEHTHON MporpamMMmBbl (JIpaiiBepa) U opopmiIeHHEM KOMILJIEKTa TOKYMEH-
TaIMU Ha mporpaMMHbINA poaykT. TpeboBanus k KP u Bapuantel KP pa3smeniens! Ha caiite mpe-
nogasatessi. B aToM cemecTpe B paMKax IIaHOBOTO IOMAITHETO 3aJaHuUs CTY/ICHTHI IOJKHBI pas-
paboraTh TexHnueckoe 3ananue (T3) Ha ocHOBe TpeOoBaHU K pa3pabOTKe JOKYMEHTAIIMH TaKkKe
MpeACTaBICHHBIX Ha caiTe. B maHHOM pa3nene maeTcst MOMOJHUTEIbHAS MOoJe3Hast nHbopMaIus
JUTsE pa3paboTKU O pean3aiiy KypcoBOM paOOTHI.

18.2. 18.2 Pe3anaeHTHbIe nporpaMmmbl

PesunenTnbie nporpammel (TSR — “Terminate and Stay Resident”) — ato nporpammel, Ko-
TOpbIE OCTarOTCs B onepaTuBHOM mamsaTu (OI1) mocie ux crenuanbHOTO 3aBepIIeHUs. ITH TPO-
rpaMMBbl MOTYT paboTaTh mapamuienbHo ¢ apyrumu nporpammamu JJOC (mceBnonapauienabHo).
OO0patieHre K 3TUM MporpaMMmaM BBITIOJHIETCS Yepe3 MEXaHU3M IpepbhIBaHUM (IporpaMMHbIE
WJIU anmnapaTHbIe IPEPHIBAHMUS ).

TSR < Bri30B 110 anpecy,
B35TOMY U3 BEKTOpa
npepbiBanus - BIL.
(Hampumep INT 2Fh)

OIl

Jlnst ipaBUiIbHOM paboThI pe3uaeHTHON nporpamMmsbl (TSR) HE00X0AUMO BBIIOIHUTH Clie-
JYIOLe NeHCTBUS U TPOLETYPHbI:

— IIpoBepuTh NOBTOPHYIO 3arpy3Ky JAHHOI'O HOBOTO PE3HU/IEHTA.

— 3arpy3uTh pe3UJEHTHYIO IPOrPaMMy B ONIEPATUBHYIO aMSTh.

— Bebiats coo01ieHne o KOppeKTHON 3arpy3Ke pe3uieHTa B MaMATh.

— 3amucath B BEKTOP MPEPHIBAHMM (CM. HUXKE) aJpec Pe3nICHTa.

— IlpounTtath U NpaBUIBHO KUCIIOJIB30BATh IAPAMETPHI 3aIyCKa PE3UICHTA.

— OO0ecneunTh BBI30B CTapOro o0paboTUYHKa MPephIBaHUI 110 TaHHOMY aJIpecy, eClu
Takoe HEOOXOIHUMO.

— IlpaBuiibHO O0TpabOTATh B MPOLEAYPE PE3UICHTA 3aJaHHbIE (PYHKIIHH.

— OO6ecneunTh CBSI3b C PE3UAECHTHOM MPOrpaMMOil ¢ MOMOIIBIO KIaBUATYphl, MPO-
rpaMMOM WIIK APYTUM CIIOCOOOM.

— Oob6ecneunTh, IpU HEOOXOAMMOCTH KOPPEKTHYIO BBIIPY3KY PE3UJIEHTHOW Ipo-
rpaMMbl 1 OCBOOOXK/ICHUE 3aHUMAEMON PE3UICHTOM MaMSITH.

— KoppekTHo BOCCTaHOBUTH pabOTy CTapbiX 0OpaOOTUYMKOB AAHHOTO MpEPHIBAHMSA,
BOCCTaHOBHUTBH a/Ipeca CTapblX 00pabOTUNKOB B BEKTOPE MPEPhIBAaHUM.

— Bemate coo01ienne o 3aBepiieHIH padoThl PE3UACHTHON MPOTPaMMBI.

— BrI3Bath cipaBky 0 paboTe IporpaMMbl

— Bemonnuts BapuantHsie TpeboBanus KP CIL

B nanHOoM pasznene Mbl pacCMOTPUM OCHOBHBIE JIEHMCTBUSL U MPOLEAYPhl, HEOOXOIUMBIE
TUTSI TIOCTPOCHUSI PE3UICHTHON MPOTPaMMBI U €€ KOPPEKTHOU pabOTHI.
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18.3. 18.3 BekTop npepbiBaHuUMn

Bexrop npepeiBanuii (BIT) — 3ToT 006:1acTh OmMEpaTUBHONM MaMsATH, COACpIKalIel aapeca
00paboTurkoB npepsiBanuii. Kaxeiii aapec 3anumaet 4 Oaiita (far anpec oOpaboTurika, BKITIO-
yast aapec cermeHTta — 20 u aapec cmemieHust — 26). O6macts BIT umeer pasmep 1024 Gaiira (1
K0), moaTroMy MakCHMalIbHO MOKHO 3amucaTh 256 aapecoB, T.e BO3MOXHO oOpabaTeiBaTh 256
pa3IMuHBIX NpepbIBaHuil. BekTop npepsiBanuii Haxoautcs B Havane OI1 (11 peaabHOro pexuma)
o agpecam 0000:0000 — 0000:03FF (cMm. pucyHOK HUXE).

<far agpec obpaboTunka> ) 0000:0000 — Hauao o6mactu BIT
Kaxxnprit anpec - 4 Gaiita

& OBJIACTb BEKTOPA TTPEPHIBAHUI

<far agpec oOpaboTunKa mim OJI0Ka>
<far agpec oOpaboTunka> —/ 0000:03FF — 10246=4*256 — konen obnactu BIl
<CHCTEeMHBIC 00JIACTH > 0000:0400 — 6ydepsr, manasie OC u T.1
<o6mactu n/m JIOC u BIOS>
[Tonb30BaTenbCKHE  PE3UIACHTHBIC
MIPOTPAMMBI U IpABEPhI
[Tonp30BaTEIbCKHE IPOTPAMMEI

Buneobybep
<cHCTEMHLIE o0acTa >

<Byq)epbl JKpaHa UL pasHbIX PEXKU-
MOB>

B800:0000 — 6ydep nucres (BuIeOTIaMsITh)

<CHCTEMHBIE 00JIacTH >

FO00:FFFVE — IBM Computer Type

Wnentudukanmnonusiii No 9BM (206)
HMA — High Memory Area FFFF:FFFO — konen o6imactu HMA

Boruncnenue ajgpeca KOHKPETHOIO 00pabOTUMKa B BEKTOPE IPEPBHIBAHUN BBINOIHSETCS
YMHOXKEHHEM €Tr0 HoMepa (IIpephIBaHus) Ha YeThIpe: HanmpumMep, a7 npepbiBanus 09H mbl momy-
guM — 0000:0024H (wnu necsituunoe cMmetnienue 36). JlocTy k agpecam 00pabOTIMKOB IpephiBa-
HUH MOKET OBITh MPSIMBIM (BBIYUCIIAEM AJIPEC) WK ¢ TIOMOIIIBIO CHCTEMHBIX GyHKIui (25h u 35h
npepoiBanust JJOC 021h). DT BO3MOXKHOCTH paCCMOTPEHBI HIXKE.

Bce ocranbhble peranu pacnpenenenus OIl BbI MoxeTe MOCMOTPETh B CIpaBOYHHMKaX
JIOC — General Memory Map, koTopble pacroyioKeHbI Ha caiiTe wiu B utepatype (JIP Ne 1).

18.4. 18.4 CTpyKTypa pe3maeHTHOM nporpamMmmebl (2-e yactu)

OOBbIUHO pe3ueHTHas IporpaMMa (J1anee Mbl Oy/ieM TakXkKe M0JIb30BaThCsl TEPMHUHOM pe-
3UJIEHT) MEpBOHAYAIBHO COCTOUT U3 BYX YacTei. OHU MOKa3aHbl HA PUCYHKE HIKE.

Pe3sunentHass  4yacthb
IPOrpaMMbl
Bpemennasn 4acThb
IIPOIPAMMEI,
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UCIIOJIb3yeMast npu | - HACTD 1 HaxoquTcs MOCTOSHHO B IIAMATU U BBI3BIBAETCS TOJIBKO
WHULUAIM3AIUE  pe3d- | TOCPEICTBOM IIPEPHIBAHUH IIPOrPAMMHBIX M allllapaTHBIX.
JICHTa

- YACTD 2 pabotaet TOJIBKO IPH 3aITyCKe PE3UICHTA WITH IIPOBEPKE
TIOBTOPHOTI'O €I'0 3aIlyCKa WJIK IPH BBIITOJIHCHUU MPOLUCAYPHI BRII'PY3KH PC3UACHTA.

IIpu 3aBepiieHUM YCTAHOBKU PE3HUJICHTA OINlEpaTUBHAs NaMATh I10J BPEMEHHYIO 4acThb
0OBIYHO OCBOOOXKIA€TCS, MOITOMY KOMaH/bI M JIaHHBIE U3 TOH YacTH HEJb3s UCIOJIb30BaTh B
Ipoleaypax pe3uIeHTHON 4acTh. B COCTOSHUM NPOBEPKU NOBTOPHOCTH 3arpy3KU PE3UIECHTHOMN
nporpaMMsl B OIl MOKeT HaxOIWUTBCS OJHOBPEMEHHO IBE YaCTH PE3UACHTHOM, TaK KaK IPO-
rpaMMa 3aIlyCKaeTCsl IIOBTOPHO.

18.5. 18.4 NMoHATUEe NnpepbiBaHUSA U Ha3Ha4YeHUe npepbiBaHUN

IIpepbiBaHust — 3TO CHEIUAIBHBIA MEXaHU3M, MO3BOJSAIOIIANA ONEPALMOHHON CUCTEME
BBINOJIHATH CBOM (PyHKIMH (yrpaBieHue pecypcamu). OHM o0ecrieynBaroT CBsA3b anmnapaTHOM ya-
CTH KOMIIbIOTEpa U 00pabaTeiBaromux nporpamMm. Kpome Toro, Mmexanusm npepbiBaHuii odecrie-
YMBAEeT BBINOJIHEHWE MHOXXECTBA CTAHJAPTHHIX (DYHKUMN ISl yNpaBieHHS MNporpaMMaMu U
YCTPOWCTBAMM.

IIpepbiBanus — 3TO aBTOMATUYECKN HHULUUPYEMBIN ITPOrPaMMHBII IPOLIECC, BPEMEHHO
MEePEKITIOYAIOIINI MUKPOITPOIIECCOP HA BHITIOJHEHHE ApyTroi mporpammel. [locie o6paboTku mpe-
pBIBaHMS IPEPBAHHBII NPOLIECC AaBTOMATUYECKU OYAET MPOJIOJIKEH.

B MOMEHT BO3HMKHOBEHHUS MIPEPHIBAHUS B CTEKE 3alIOMUHAETCS TOUKa BO3BpaTa (Cieayro-
11as rocie NpephlBaHusl KOMaHJa) U cojepkanue peructpa (iaros. [Tocie 3aBepiienust oopa-
OOTKHM TpephIBaHUS M3 CTEKa BOCCTaHaBimBaeTcs peructp (iaros (Flags) m mpepsanHast mpo-
rpaMMa MEPEKIIF0YaeTCs] Ha BBIIIOJHEHUE CIEAYIOIIEH KOMaH/IbI.

[IpepbiBanus moapa3esstoTcs Ha MporpaMMHbIE U annaparHble. /lanHas knaccudukamnms
OCHOBaHa Ha MPUYMHE UHUIIMUPOBAHMS NIpEpbIBaHUs. B ciydae mporpaMMHBIX MPEpbIBAHUNA OHU
BO3HHUKAIOT MTOCJIC BBIMOHEHUS crieranbHoi komauasl (INT — interrupt - npepeiBanue), KoTopast
BBINOJIHSICTCS B caMO# IpepbiBaeMoii mporpamme. [IporpamMma axrudecku cama ceOst mpephIBaeT.
[Ipu annapaTHBIX MpepbIBaHUAX CpabaThIBAIOT CIEIUANbHBIE CXEMbl KOHTPOJS KOMIIBIOTEpa U
CUTHAJI IIPEphIBaHMsI MOCTYyMaeT yepe3 crneunanbHoe yctpoiictBo (KII — koHTposuiep npepriBa-
Huli) B neHTpanbHbd mporeccop (CPU) mocie dero paborarormiasi mporpamma IMpepbIBaeTCs.
Kcratu 310 MOXeT ObITH Jit00asi mporpamMma, MpepblBaHusl KOTOPOH pa3pelieHbl. AmmapaTHbie
MIpephIBaHUs MOTYT BO3HUKATh OT JIFOOBIX YCTPONCTB, KOTOPBIE MOTYT CBSA3BIBATHCA C MPOIIECCO-
poMm (KJIaBHaTypa, MbIIlIb, JUCKUA U T.I.). Y CTPOUCTBA C MOMOIIBIO MPEPHIBAHUI COOOIIAIOT TIPO-
[IECCOPY O CBOEM COCTOSIHUH, BHITIOJTHEHUHU JICHCTBUIN U UCITPABHOCTH/HEUCTIPABHOCTH.

IIpepbiBanMs TOAPA3AEIAIOTCS TAKXKE HA MACKUPYEMBIE U HEMAaCKUPYEMBIE ITPEPHIBAHMS.
Ecnu npeppiBaHue MOKET ObITh BPEMEHHO 3aIPEIeHO0, TO OHO OTHOCUTCS K TPYTIIE MAaCKUPYEMBIX
npepsiBanuii. [IporpaMmHbIe pephIBaHUS MTOAPA3ACISIOTCS Ha rpynnbl: mpepsiBanust DOS u nipe-
peiBanus BIOS. Takas knaccudukanus 3aBUCUT OT MECTa PACIIONOKEHHS TpoLeayp 00paboTKu
npepbiBaHuid. [IpepbiBaHNs MOTYT BHYTPEHHUMH M BHEIIHMMHU, B 3aBUCUMOCTH OT CIIOCOOa MHU-
UUPOBAHUS NPephIBaHUA (B JAHHOM KOMIIBIOTEPE WM U3BHE). BHelIHue npephiBaHus HEMACKH-
pyroTcst

[Ipyn MHULIMUPOBAaHMYU NPOrPAMMHBIX PEPHIBAHUI B IPOrPaMME BBINIOJIHSAETCS CIIELAAIIb-
Has MalIMHHAs KOMaHAa:

INT <HoMep npepsBaHUST>,

rae <HOMep IMpephIBaHUS> - yuciio B npezenax ot 0 1o 255 (oaun G6ait). JlaHHbI HOMED

oTpesieNeT aJipec Mpoleypbl 00padOTKU MpephIBaHUS B BEKTOPE MPEPhIBAHUN (CM. BBIILE).
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AnnapaTHble NpEPbIBAHUS UHULIUUPYIOTCSI YCTPOMCTBAMU, OJKIIOUEHHBIMU K KOMIIbIO-
TEPY, AJI ITOTO OHU MOAKIIOYEHBI K CIEUATBHON MUKPOCXEME — KOHTposuiepy npepsiBanuii KI1.
OTa MHKpOCX€Ma B CBOI OUY€pe/lb MOAKIIOUEHA K LEHTPAJIbHOMY IPOLECCOPY M MO3BOJSAET IO
CHEIHaJIbHBIM JIMHUSAM TepeaTh: CUTHAI IPEephIBaHUM U CHIEI[UAJIbHBIN HOMED MpephIBaHUs.

B xypcoBoii pabote o aucuuruinae CII Bam HeoO6xonumo pa3odpaTbes ¢ MEXaHU3MOM
HMHHUIAALUKN 1 00paboTKe annapaTHbIX U MPOrpaMMHBIX IPEPbIBAHUI U HalUCcaTh COOCTBEHHBIE
nporeypsl 00paboTKK MpepbIBaHUMA B BUJIE PE3UACHTHBIX MOy el (4acTh 1).

18.6. 18.6 O6paboTka npepbiBaHUA B npoueccope (MporpamMmMHbIX
M annapaTHbIX)

Ha pucyHke, pacnojoXeHHOM HUXKe IpeJCcTaBiieHa 0000LIeHHAs U YKPYITHEHHAs CXeMa
00pabOTKH POrpaMMHBIX U allllapaTHBIX MpepbIBaHui. JlaHHas cxeMa JoJKHA ObITh J0paboTaHbl
B paMKax KypcoBoii pabotsl 1o CII ajis KaX10ro KOHKpETHOrO BapHaHTa 3a/laHus CTY/ICHTA.

Bawmwm
ycTpoucTBa n

0O606LeHHaA cxeMa B3auMoaencTBUA pe3naeHTHON

cxembl RQ1 nporpammebl ¢ annapartypou
KOHTpOns
IRQ 0 IF
- Bepombii  |RQ 2] Bepywwmii INT LieHTpanbHbIi
Bawm —] | kowtponnep [— | kowTp p K [
YCTpOWCTBaA U — s | o CPU
CXeMbl IRQ 7 09h ( )
KorTpona IRQ7 csiIp
T L 1 Flags
IRQ 15 [ |
HosbIi1 06paboTumk HoBbii1 06paboTunk BekTop OnepatueHas namaTe
npepbiBaHua 09h npepbiBaHus 2Fh npepbIBaHUi
NEW_09h NEW_2Fh -
] CALL Sohl.fD ARpes Nov 0%
Flags -
Cs:P IRET JMPOLD... Aapec New_2Fh
cs:p

. Pe3npeHTHa yacTb
CucTeMHbIN 06paboTumnk

npepbiBaHua 09h
(annapatHoe
npepbiBaHue ot
KnaBuatypbl)
OLD_09h
IRET

MpepBaHHas nporpamma

Cnepytolas komaHaa
nocne annapatHoro
npepbiBaHUA

[pyrue o6paboTunkmn
npepeiBaHui ansA Bawero
3agaHus
(CALL unn IJMP?)

CucTeMHbIN 06paboTunk
npepbiBaHus 2Fh
(MynsTUNnekcHoe

npepbiBaHue)

IRET

Cs:IP
Flags

Flags
cs:P

Hawa nporpamma —
YacTb MHULManNM3aumm

INT 2Fh

Cnepytowas KoMaHaa
nocne BbI30Ba
nporpammHoro

npepbiBaHusA (nocne

[na uHaveuayanvsauny 4aHHOW CXeMbl N0 KOHKPETHbIN BapUaHT HYXHO
yuecTb 1 nopaboTarb cneaytowme getanu:
1. YuyecTb gpyrve ycTponcTsa, ucnonbsyemsle B TSR, nHMLMmpytowme
npepbiBaHus,
2. [lo6aBUTL/UCKMIOUNTL HOBbIE NpepbiBaHKs, UCMonb3yemMble B TSR,
3. CornacoBaTb Cnocobbl Bbl30Ba CUCTEMHBIX(CTapbiX) 06paboTUNKOB B HOBbIX
obpaboTymnkax (MexaHuambl CALL n JMP).

4. Y4eCTb U3MEHEHUS B BEKTOPE NPepbIBaHMS.

Bonpocbl ans nucbMeHHoro 3ayeta u caaun KP no naHHou cxeme:

1. MosicHuTe no waram o6paboTky Baluero annapaTHOro npepbiBaHus,

2. MosicHuTe no waram 06paboTky Ballero nporpaMMHOro NpepbiBaHus,

3. Kak Boirpyxxaetcs TSR? Kak 3arpyxaetcst TSR?

4. Kak 3aMeHSIIOTCS M BOCCTaHaBMMBalOTCs agpeca B BeKTope npepbiBaHui (BM)?
5. Kak BbINOMHAETCS OCHOBHAS (PYHKLMSA pe3naeHTHON nporpammbl?

6. Kak nporpamma n CPU pa6oTaeT co cTekom?

Ha nanHoM pucyHKe TONOJHUTENBHO BBIIEICHBI: EPEYeHb BO3MOXKHBIX U3MEHEHHUH IS
WHJVBUIyaTU3alMK 33JJaHUs 10 KOHKPETHOMY BapUaHTY U MEPEeYEHb OCHOBHBIX BOIPOCOB 3aja-
BAa€MBIX IPH 3aIIUTe KypcoBor padoThl o auciuiuinHe CII mo manHOW cxeMe (IaHHas cxema
J0JKHA OBITh pa3paboTaHa B BUJIE OJJHOTO M3 TPEX JINCTOB KypCOBOM pabOTHI).

[TosicHUM KpaTKO MOCIEA0BATEIHHOCTh JCHUCTBUN IpH 00pabOTKE ammapaTHBIX U MPO-
TPaMMHBIX ITPEPbIBAHUN.

AnnapatHble pepbiBaHus (B HaleM ciiydyae o0paboTKa mpephIBaHUs OT KJIaBHATYPbI —
Homep — 09H):

— Haskara nmro6ast KJ1aBHIlla Ha KJIaBHATYype.
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WNunmmupyercs npepriBanue (IRQ1) u curnan moctymaer B KOHTpOIJIIEp MpephIBa-
HUS

IIpumeuanue 1. /g 00paboTku 16-T npepbIBaHUi B IENIOYKY, Ha Halllel CXeMe, COeTu-

HeHbl 2 KoHTposuiepa npepbiBanuil (KII), kaxaslii U3 KOTOpBIX criocoOeH obpaboTaTh
TOJIBKO 10 § CUTHAJIOB IIPEPhIBAHUM.

W3 xoHTpoOIUIepa npepbiBaHuii B IieHTpaibHbIi mporeccop (CPU) mocrymnaer cur-
Haa INT u Homep npepriBanus 09H.

[To HOMEpY mpephIBaHUS MPOIECCOP BEIOMpAET aapec 00padoTIHKa MPEPHIBAHUS U3
BEKTOpa MpepbIBaHus, B HallleM cirydae 3ToT caBur B BII pasen 36 (9%4).
ITporneccop 3amoMuHaeT B cteke peructp ¢uaros ( Flags) u mansHuii agpec Bo3-
Bpata B npepBaHHyto nporpammy ( CS:IP).

Ha ocnoBe aapeca o6pabotunka ycranapnuBatorcs HoBble CS:IP, uto dakTuuecku
IPUBOJUT K BBI30BY HOBOM MpOLEAYpbl 00pab0TUNKa IpepbIBAaHHH.

HoBblit 00paboTurk npepbIBaHUN BBIMOJIHSAET HEOOXOAUMbIE (TI0 BapHaHTy 3aja-
HUS1) IEUCTBUSL.

B HOBOM 00paboTunke HeOOXOAMMO 3aIIOMHHUTB B CTEKE PErHCTpPhI OOIEro Ha3Ha-
YEHUsI, KOTOPbIE UCTIONB3YIOTCS B €0 MPOrPAMME.

[Ipu HE0OXOAMMOCTH MOKET OBITh BBI3BaH CTApblii 00PaOOTUYMK MPEephIBAHUI 1O
merony CALL wumu merony JMP. [Ipu ricions30BaHum BhI30Ba CTaporo oopabdoT-
YHKa C BO3BPAaTOM HYXXHO B CTEK NOMECTUTH peructp ¢uaros (komanna PUSHF)
JUJIS1 TOTO, YTOOBI KOPPEeKTHO padoTtana komauaa IRET B atom o6padoTurke. Beizo
C BO3BPATOM MOXKET OBITh BHIMIOJIHEH B HaYajie HOBOI0 00paboTunKa, Ipu ero OKOH-
YaHUU UK B cepeaune. [Ipu Bbizose ¢ koManaoi JMP BeinonHseTcst 6e3yciaoBHbIN
Iepexo/l U B cTeK HUu4ero He 3a”ocutcs. Ilepen Bei3oBoM 1o merony JMP nyxHO
BOCCTAHOBUTH BCE 3aIIOMHEHHBIE PETrHCTPhI 0OIEr0 Ha3HAYCHHUS.
BoccranasiuBaroTcst perucTpsl 0011ero Ha3Ha4eHHUsI B HOBOM 00pa0bOTUHKeE.
BrinonHsiercs Bo3Bpar B mpepBaHHYI0 nporpamMMmy komanaou IRET, xoropas u3
cTeKa BeIOMpaeT peructp ¢uiaroB u ganbHHUK aapec Bo3Bpara CS:IP.

[Tpogomxaer paboTaTh pepBaHHas IPOrpaMMa.

IMporpaMmmubIe npepbIBaHus (B HAIIEM Cllydae 00pabOTKa MpepbIBAHUS 3aIyCKAeTCs KO-
mangoit INT 2FH):

Bremomasercs komanga INT 2FH B wacTh WHHMIMAIM3AIUU PE3UICHTHOH IPO-
IpPaMMBI.

I[Tpoueccop, BBINONHSASA 3Ty KOMaH[y, ONpeesieT aapec HOBOro o0padoTumka mnpe-
poiBanus (2F16 = 4710 , cmenienue 47*4 = 188). [Tonyyaem naibHUi aapec HOBOTO
00paboTumKa.

3amoMuHaeTCsS B cTeke peructp (iaaroB u tekymme 3HadeHus CS:IP B kadecTBe
TOYKHU BO3BpaTa B IIPEPBAHHYIO POTPAMMY.

Ha ocHoBe aznpeca o6paboTurka ycraHaBiuBatoTcsi HoBble CS:IP, uto dakTtuuecku
NPUBOJIUT K BBI30BY HOBOH MPOLIEAYPHI 00paOb0TINKa IPEePHIBAHHA.

HoBplit 00paboTurk mpepbriBaHUil BHIOIHIET HEOOXOAUMBIE (IO BapHaHTY 3aja-
HUS) JCHCTBUA.

B HOBOM 00paboTunke HEOOXOIMMO 3alIOMHUTH B CTEKE PETUCTPHI 00IIero Ha3Ha-
YeHUs1, KOTOpPbIE UCIOJIb3YIOTCS B €T0 POrpaMMe.

BoccranaBnuBaroTcst perucTpbl 001IEro Ha3HaYeHUs1 B HOBOM 00paboTUHKe.

[Ipyn HE0OXOAMMOCTH MOXKET OBITh BBI3BaH CTapblii 0OPAOOTUYMK MPEPBHIBAHHUI 110
metony CALL umn metony JMP. IIpu ucnonb30BaHNM BBI30Ba CTaporo oopadot-
YKMKa ¢ BO3BPATOM HYXXHO B CTE€K NMOMECTHThH peructp (iaros (komanga PUSHF)
JUI TOTO, YTOOBI KOppeKTHO paboTana komanaa IRET B atom oOpabotunke. Bri3oB
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C BO3BPATOM MOXKET OBITh BHINIOJIHEH B HaYajie HOBOIo 00paboTuuka, Ipu ero OKOH-
yaHuU WK B cepeaune. [Ipu Be3oBe ¢ komannoit JMP BoeImtoTHSIETCST 6€3YCIIOBHBIN
nepexoa U B CTeK HU4Yero He 3aHocutcs. Ilepen BeizoBoM mo metoay JMP HynHO
BOCCTAHOBHTH BCE 3aIIOMHEHHBIC PETHCTPHI OOIIETO Ha3HAYCHHSI.

— BeimonHseTcs BO3BpaT B MpepBaHHYIO NMPOrpaMMy M3 CTaporo odopadboTumka rnpe-
peiBanus komanaoi IRET, koTtopas u3 cteka BpIOMpaeT peructp (haaros u JaibHAN
azapec Bo3Bpata CS:IP.

— TIpomomxkaer paboTaTh IpepBaHHAs MPOTPaMMa B YACTH WHUIIHATH3AIHH.

B xypcoBoii paGoTe CTyAeHThI 10MKHBI IPUCTIOCOOUTH TaHHYIO CXEMY Ul CBOETO Bapu-
aHTa U OIHUCATh TOCIIE0BATEIBHOCT 00pabOTKU MpepbiBaHul B JoKymeHTanmu (TexHudyeckoe
OTIMCaHUE).

18.7. 18.7 YcTtaHOBKa pe3uaeHTa

B KoHIIe YacTH MHUIMATIM3ALMN PE3UCHTHON MPOrpaMMbl HEOOXOIUMO yKa3aTh ONepa-
LIMOHHOM CHCTEME, YTO YaCTh IPOrpaMMbl OcTaHeTcsl pe3uaeHTHOoM (HacTs 1), To ecTh BHIITOJHUTH
YCTaHOBKY PE3HUJICHTA.

Jlyis yCTaHOBKHM pe3UICHTa MCIIOIB3yeTCs crielranbHoe npepbiBanre DOS (Terminate and
Stay Resident - TSR):

031H - 21H.
Wnu BIOS npepriBanue
027H

OTH BapHaHThI OTIMYAIOTCS CIOCOO0M 3a/1aHKsI pa3Mepa namstu pe3ujeHTa (oopesanus')
U OTIEJIbHBIMH CBOMCTBAMU — CM. Oosiee mopoOHo B cripaBouHukax DOS:

1- cnoco6( OII >64kb u crapmue Bepcuu 10OC):

MOV DX , <pasMmep pesumeHTa B naparpabax>
MOV AX, 3100H
INT 21H

2-C1oco0:
MOV DX , <ampec kOHIa pesSmupgeHTa oT PSP>
INT 27H

Jlnst mpaBUIIbHOM YCTaHOBKH HEOOXOAMMO PacCUMTATh B IPOrPAMME PACCUUTATh €T0 pa3-

Mmep.

18.8. 18.8 Pacu4eT pa3mepa pe3mageHTa

Juist cimyyast ¢ mpepeiBanneM 03 1H — 21H nyxHO onpenenuts B maparpadax pazmMep ocTas-

nsgemoit maMatH. OH OIIPCACIIACTCA IJIA IMTPOTrpaMMBI:
ORG 100h
BEGIN:

INIT:

Tak:

MOV DX, (INIT - BEGIN + 10fh)/16

Pa3mep Beuncisercs kak pasHuna Hadana yactd nannuanusauu (INIT), koropas 6yner
ynasiena (Yacts 2) u aapeca touku Bxona B mporpammy (BEGIN). Kpome Toro, nobasnsercs pas-
Mep obactu PSP u koppekTHpoBoYHasi KOHCTaHTa. [lony4yeHHOE 3HaYCHHE HYKHO pa3/IeiuTh Ha
16 nnis mosrydenus pazmepa B maparpadax (16 6ait). [Ipuaem:

- 100h — pa3mep PSP, a

OFh — xoppeknus npu aenacHun Hareso (16) 11 OKpyTIICHHs IEI0ro yucia maparpados.

Hns npepsiBanust 027H ykaspiBaeTcs aapec KOHIA PE3UJICHTa KakK aJpec Hadaja 4acTh
uannuanuzanua (INIT):
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MOV DX, OFFSET INIT

INT 027h

18.9. 18.9 3anyck yacTv MHULManu3auum

PesunentHas mporpamma o0sraHO odopmiriercs B popmare *.COM. Ilostomy Touka
BXO/Ia JIOJDKHA OBITH PACIoNIo’KeHa HETIOCPEICTBEHHO MOCIIe 001acTh BhIesieMoit o PSP mpo-
riecca (ORG 100H). ITosTomy Touka BX0/1a A0JKHA OBITH IOMEYEHA B IEPBO CTPOKE MOCIIE TPEI-
nonaraemoii oomactu PSP(metka BEGIN). B mupextuBe xonna nporpammbl END sta metka
TaKKe J0JKHA OBITh 3ajaHa. [locne 3amycka mporpamMmbl U3 KOMaHIHOM CTPOKH BBIMIOJTHSETCS
0e3ycnoBHBIN nepexoy Ha MeTky uHummanu3anuu (JMP INIT). Hagano pe3uaenTa MoxkeT ObITh
oopmiiero u B Buze npoueaypsl (BEGIN PROC ... BEGIN ENDP), Ho 3T0 He uMeeT 0co60ro

3HAYEHHS, TaK KaK B 3Ty IIPOLEAYPY BO3BPAT HE OCYIIECTBIISIECTCS.
; Hawamno pesmupmenTa
CODEPR SEGMENT PARA
ASSUME CS:CODEPR , DS:CODEPR
; Hawvano wacTm pesmugeHTa (YacTe 1)
ORG 100H ; ycTaHOBKa cueTumka KoMaHn (6amr) Ha 100H gns nocnegymomen
;BCTaBku PSP
BEGIN:
JPM INIT ; BTO MeTKa Hauajla 4YacTM MHMIIMAJIM3aLumn
; OmpeperneHMe HOaHHHX pesBuUIEeHTa

; Hauvasno wacTu mHMumanusauum (Yacres 2)
INIT:

END BEGIN ; OmpeperyieHMe TOYKM BXOJa IpPM BanycKe B KOMAHOHOM CTpPOKe
O6J‘IaCTL JAaHHBIX PE3UIACHTA O6LI‘1HO pacnojrara€Tcs mocje 3TOU MCTKH, XOTA OTHU JaHHBIC

MOYKHO PACIIOJIOKHUTh B JTFOOOM MecTe pesuieHTHOM yactu (YacTs 1 — pacronaraercst Mexy MeT-
kamu BEGIN u INIT).

18.10. 18.10 OnpepeneHune n 3anoMmHaHue ctaporo oopabortumka

Jliis kaxoro npepbiBaHus, KoTopoe Oyner o0padaThIBaThCs B pE3UACHTE, HY’KHO OIpe/e-
JIUTH U 3aIIOMHUTH aJIpec CTaporo oopadoTynKa npepriBaHus. JTO JIeJaeTcs 1 TOro, YT00bI Mo-
cJie 3aBeplIeHUs] pabOTHl PE3UACHTHON MPOrpaMMBbl MOJHO OBLIIO BOCCTAHOBHUTD CTapbIii 00padoT-
YUK U, IPX HEOOXOAUMOCTH, BBI3BAaTh €r0 U3 COOCTBEHHOT0 00pabOoTUYHKA JIJIsl BHIIIOJIHEHUS CTaH-
JApTHBIX ICUCTBUI (HapuMep, Ipu 00pabOTKe MPEPHIBAHUS OT KIABHATYPHI). DTU ACHUCTBUS MO-
TyT OBITH BBITIOJTHEHBI JTUOO C MOMOIIIBIO crieruanbHo pepbiBanus (35H — 21H) 6o ¢ momorsio
HENOCPEICTBEHHOT0 00paleHus B 0071aCTh BEKTOPa MPEPBIBAaHMS (CM. HUXKE).

Anpec 00paboTUYMKa CUMTHIBAETCS B TOJI€ JUIMHHOW B 4 Oaiita (IuHHBIA aapec). HyxHo
IIOMHUTb, YTO JTBOWHBIEC CJIOBA COXPAHSIOTCA B NAMITH B OOpaTHOM MOpSIKE (CHavYaia Miajmiee
CJIOBO — CMEIIICHHE, a 3aTeM CTapiiee ciIoBo — cerMeHT). [locne oOpamenus k npepsiBanuio 035H
,B pErHCTpax MBI MOJYYUM JAbHUNA agpec u3 Bektopa npepriBanus (ES:BX). [Ipu stom va AL
yKa3bIBaeTCcs HoMep mpepbiBaHus. [l mpuBeaeHUs! apeCHOT0 BBIPAKEHHUS K CJIOBY HCHOJb3Y-
etcs cnerduranus WORD PTR.

; obJjlacTe HOaHHHX YacTu pesuaeHTa
OLD_09 dd ? ; agmpec craporo o6pa6orumka 09%h

; 4YacTk MHULMAJIMBALUUU
MOV AH, 35h

MOV AL , 091 ; HoMep o6paboTumka
INT 21h
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MOV WORD PTR CS:OLD_OQ, BX

MOV WORD PTR CS:0OLD_09+2, ES

Takue neiicTBUSI HEOOXOIUMO BBITIOJIHUTE B TIpOTpaMMe JJIsl KaKIoro odpaboTanka mpe-
pBIBaHMA, 3a1aBA€MOI0 B IIPOrpamMMe.

18.11. 18.11 3apgaHune HOBOro o6paboTymkKa npepbiBaHUA

Jis Ka)K10T0 pephIBaHMs, KOTOPOE 00CTYKUBAET PE3UACHTHAS ITPOrpaMMa HyKHO OTIpe-
JICTUTh HOBBIA 00pabOTUYMK HpepbiBaHus. DTO Aenaercs ¢ moMomnpio ¢pyukimu 025h-21h wmm ¢
IOMOIIIbIO HETIOCPEICTBEHHOIO 3aIlUCh B 00JIaCTh BEKTOpA MpepbIBaHuUs (CM. HUXKe). B npuBeneH-
HOM HIKE ()parMeHTe mpejrnoaraercs, uto B peructpe CS 3amucan ajpec cerMeHra Koja mpo-
rpamMMbl. HoBbli 00paboTunk pacnosiaraercsi B pe3uieHTHOM yacTu porpammel. Ha peructpe AL
JIOJDKEH OBITH 3aJ1aH HOMEp HOBOTO 00paboTynKa MpepbiBanus, a Ha peructpe DX cmemenue 06-
paborunka - NEW_09 (s CS). Huke npuBeieHbI parMeHThI JJIsl YACTH PE3UICHTHON M YaCTH
WMHUIHAIN3AINN U1 YCTAHOBKHU HOBOTO MPEPHIBAHUSI.

; 4YacThk pesBugeHTa
NEW_09 PROC

IRET
NEW_09 ENDP

; 4YacCThk MHMUIIMAJIM3Allun
MOV AH, 25h

MOV AL , 0%h ; HoMep npepmBaHuMs obpaboTumkxa
LEA DX, NEW_09
INT 21h

18.12. 18.12 Bbi30oB cTaporo o6pabotumka npepbiBaHUA

Bb130B cTaporo o0paboTunka npepbIBaHNs MOXKET ObITh BBIMOJIHEH KaK C MOMOLIbIO 0€3-
ycaosHoro nepexoza (JMP), Tak u kak nepexoja ¢ Bo3spatom (CALL). U mepBoM 1 BO BTOPOM
cJIydae aJ[pecoM BbI30Ba JIOJDKECH OBITh 3aIIOMHEHHBIN B PE3UICHTHON YaCTH aJIpec CTaporo oopa-
6otunka (Hampumep: OLD_09).

[Tpu 6e3yciIoBHOM Tepexo/ie BEI30B BHITIOJIHACTCS TaK:
; TeJo HOBOT'O obpaboTumka IpepEHBaHUS

; BEIBOB CTaporo obpaboTumka npephHBaHMss 6e3 BoSBBpaTa
JMP DWORD PTR CS:OLD_09

IIpu nepexoze ¢ BO3BpaTOM:
; TeJo HOBOTO obpaboTumka IpepEHBaHUS

; BEHBOB CTaporo obpaboTumka NpepHBaHMUsI C BOBBPAaTOM
PUSHF ; !!!!

CALL DWORD PTR CS:OLD_09

; TpPOXOJIKEeHMe Tejla HOBOI'O obpabBoTumka IpepHBaHUS

IRET

Paznmune B 3THX BBI30Bax 3aKJIIOYAETCs, B TOM 4ucie, B Hainmunu komannsl PUSHF, 3a-
MOMHUHAIOIIEH B CTEKE perucTp ¢uraroB. 3To HEOOXOIUMO JJISI TOTO, YTOOBI MPU BBITIOJIHEHUH KO-
mauab! IRET crek koppekTHO ocBoOOX)amcs. Kpome sToro, mpu BeI30Be 06€3 BO3BpaTa HET HEOO-

xoauMmocTH 3a1aBath komanny IRET, Tak kak 3aBeprienuii paboThl pe3uieHTa U BO3BpaT K Mpe-
PBaHHOI MpOrpaMMe BBITIOIHIETCS B CTAPOM 00pabOTIHKE.
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18.13.18.13 lMpumep npocTenlero pesvaeHTa

Ha ocHoBe Marepuasia M3J10)KEHHOTO BBIIIE MOKHO IOCTPOUTH MPOCTEHIIYIO PE3UIECHT-
HYIO mporpammy. B 3Toii mporpamMme He OyZeT HEKOTOPBIX BaXKHBIX BO3MOXHOCTEH (IPOBEPKU

MIOBTOPHOCTH, BBITPY3KH PE3UJICHT, 00pabOTKH MapaMeTpOB U T.1.), HO JIJIsl IIPOCTOTHI IOHUMAHUS
3a7]a4M II0OKA UX OIIyCTUM.

3angauya: Hanmcats pe3uIeHTHYIO IPOTrpaMMy, KOTopast pu HaxkaTuu knaBuim ESC BbI-
BOJIMT Ha KPaH IEMOYKY OJMHAKOBBIX CUMBOJIOB (B mporpamme ‘B’). Ilpu 3arpyske pe3ujeHTa
JIOJIKHO BbIAaBaTbcsa coobienue “Start TSR”.

Tekct IMporpaMmbl TaKOIro pe3nACHTa IIPUBCIACH HUIKC.
g CumMBONE IO HaxaTmio ESC

CODEPR SEGMENT PARA
ASSUME CS:CODEPR , DS:CODEPR
ORG 100H ; O6macTes PSP

rrrrrrrrrrr L rr LI LI LI r I I LI rrrrrs

; PeBumeHTHass 4YacThb

BEGIN: JMP INIT ; llepexon x wacTy MHMLMaNIMBaUNUN
= JauHEIE pesBuaeHTa
SAVEINTOS DD *? ; CoxpaHeHmMe cTaporo obpaboTumkxa

g Hoemt oBpaborumk npepmBanms 09H
NEWINTO: PUSH AX ; CoxpaHeHMe MUCIOJNBBYEMHX PerucTpoOB

PUSH CX
PUSH BX
; Banpoc ckaHkKoOfa M3 KJIaBMATYPH
IN AL, 60H ; Bssare s mopra 60 H Ha permcrp AL
CMP AL, 1 ; [IpoBepka ckauxopma ESC ox paBen 1
JNE EXIT g I[lepexon ecnmu He ESC
g BriBonm Ha skxpaH 10-Tm cumMBomoB 'B’ c nomomeo BIOS ¢ymkxumm OAH — 010H
PUSH AX
PUSH BX
PUSH CX
MOV AH , OAH
MOV AL, 'B'
MOV BH , 0
MOV CX, 10 ; UMCJIO CHMMBOJIOB
INT 010H
POP CX
POP BX
POP AX

; BoccCTaHOBJIeHMe PeI'MCTPOB M BHSBOB CTaporo o6paborTumka 6es BoBBpaTa
EXIT: POP BX

POP CX
POP AX
JMP CS:SAVEINT9 ; BeBOB cTaporo o6paGoTumka
; YacTe MHMIMaNMBaLUM
INIT: CLI ; BamnpeT npepsBaHUA
; YcranoBka DS
PUSH CS
POP DS
; Monmyuyenme ampeca craporo o6paboTumka
MOV AH, 35H
MOV AL, O9H ; Homep npepmBaHus
INT 21H
; CoxpaHeHMe agpeca cTaporo ob6paboTumxa
MOV WORD PTR SAVEINTO , BX
MOV WORD PTR SAVEINT9+2 , ES

; YcTaHOBKa HOBOT'O O6paBoTuMka B BEKTOP NpPEepHBaHMUS
MOV AH,25H
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MOV AL, 09H ; Homep npepmBaHus
MOV DX, OFFSET NEWINTO
INT 21H

g BBIBO,‘D.’ COOélILEHMﬂ o sarpyslce pesnnenlra
MOV AH , O9H
MOV DX, OFFSET MSG

INT 21H
; 3aBepumMTBE M OCTaBUTH pesumgeHTHOM (TSR)
MOV AX, 3100H
MOV DX, (init - begin +10FH) /16 ; PasMmep pesupgeHTa
STI ; PaspemeHmue npepsBaHuM
INT 21H
; [TaHHEE 4YacTM MHMUMANMSALMA
MSG DB 'Start TSR', 10,13,'$'
CODEPR ENDS
END BEGIN

B nanHO# mporpamme BBIBOJ COOOIIEHUS O CTapTe PE3UACHTA BEIBOAUTCS C TIOMOIIBIO
¢dyukmun DOS (09H — 21H), a BBIBOJ IIENTOYKH CUMBOJIOB ¢ IToMoIibio npepbiBanus BIOS (0AH
— 10H), Tak kak ncnosns3oBanue Gynkuuit DOS B pe3uaeHTHON YacTh OrpaHUYEHO U MpaKTHYe-
cku "HegomycTumo ().

Kommusitust Takoit mporpammel (fast.asm) BeimosHsieTcs: KOMaHIHBIM (haiiiomM, conep-
KalleM CIIeTyIOIUe TUPEKTUBBL:
tasm /1 /zi fast.asm
tlink /v /t /1 fast.obj
PAUSE

JupextuBa PAUSE Heo6xouma [t KOHTPOJIsl HalIu4us omuook B mporpamme. [locie
3aIrycKa pe3ujieHTa pu Haxkatuu kinasuim ESC Ha skpane OyAeT BeIBeeHa Cileyomast
CTpOKa:

C:\work>fast.com
Start TSR

[Tocne naxkatus knaBuiu ESC Ha skpaH B KOMaHIHYIO CTPOKY Oy/IE€T BBIBEICHO:
C: \work>\BBBBBBBBB
JloJpkHO OBLIO OBITH BhIBeICHO 10 CHMBOJIOB, @ Ha caMOM Jiejie BCero 9. 9To 00bsICHS-
eTcst TeM, uTo npu Haxkatuu ESC Ha skpaH BeIBoaUTHCsS cuMBoa '\', a Tak Kak B BIOS npepriBa-
HHU C TOBTOPEHUEM KypCOp HeE MepeMelnaeTcsi, TO CiMBOI '\' 3aMeHseT nepByio OykBy 'B'.
UToOBI HCTIPAaBUTH 3TY “OMMOKY”” HEOOXOIUMO BBITOJIHUTH TIOJHOCTHIO 00pabOTKy TIpe-
pBIBaHUs, BKJIIOYAs BbIIa4y CUTHAJIOB KJIABUATYPE O MPOUYUTAHHOM CUMBOJIE, @ KOHTPOJUIEPY
IIPEPBIBaHMS CUTHAJIA O 3aBEPIICHUU 00pabOoTKH npepbiBaHui. J{1s1 00pab0oTKH KIIaBUATyPHBIX
IpEepPBIBAHMIA 3TO CYIIECTBEHHO. B ciemyromem ¢pparMeHTe moka3aHo, Kak 3TO CeIaTh.
; CoOXpaHeHMe PEerMCTPOB Iepen BHBOLOM Ha 3KPaH LENOYKU
PUSH AX
PUSH BX
PUSH CX
; Bmpgava curHajna depes HNopT KoHTpoisepa 8255 o uTeHmMm ckaHKoOma
IN AL, 61H
OR AL, 10000000b ; ycraHoBMM 6uT 7 nopra B
OUT 61H, AL
AND AL, 01111111b
OUT 61H, AL ; cbpocmm 6uT 7 nmopra B (cumMBON npoumMTaH)
g BrBon uenouku 10 cuMBOJIIOB
MOV AH , OAH

MOV AL, 'B' ; cumMBosn 'B’

MOV BH , O

MOV CX, 10 ; 4mMcyno cCuMMBOJIOB

INT 010H ; npepsiBanume BIOS DOS dghzve. ytkmpz
POP CX ; BOCCTaHOBJIEHME PEeI'MTCPOB

POP BX
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POP AX
9 CurHaln KOHTPOJIIepy npepeBaHui depes nopT 20H curaan (EOI = 20H)
MOV AL,20H

OUT 20H , AL ; B INOPT Benymero KOHTpoJjepa 8259A
POP AX
IRET ; BaBeplleHye HOBOI'O oBpaboTumka npmu BBOAe ESC

B pe3ynbrate Mbl IOTy4UM CTPOKY, KOTOpask pacroyioKeHa HUXke, MpuieM Kypcop Oyner

pacrojaratbcs B iepBoi no3uinu, Tak kak 0A-010H He nepeBoauT Kypcopa.:
C:\work>BBBBBBBBBB

Tenepb MPOJOIKUM PACCMOTPEHHE IPYTHX OCOOCHHOCTEH MOCTPOCHUS U PeaTu3alluu
PE3UIEHTHBIX POrpamMM.

18.14. 18.14 PaboTa c BEKTOPOM NnpepbiBaHMN HanpsaMyro

PaboTath ¢ BEKTOPOM IpephIBaHH MOKHO HANpsiMyH0. B peabHOM pexXrMe TOCTYITHA BCs
aMsTh, IOCTATOYHO 33JIaTh JUIMHHBIN ajpec (CErMEeHT CMeNIeHue). Apec pacloioKeHUs 3aBU-
CHUT OT HOMEpA MPEepBIBaHUS, TOCTATOYHO ATOT HOMEP YMHOXXUTH Ha 4 W MOJIYYHM HEOOXO0IMMOe
cMerieHne. 3HaueHrne cerMeHTHOro peructpa (ES) B aToM citydae nomkHO OBITH HyJieBbIM. Heo0-
XOIMMO TaK)KE€ y4eCTb, YTO B IMaMSTH JIBOMHOE CIIOBO TIO CJIOBaM pacriojiaracTcsi B 00paTHOM Io-
psIKe, C Havajga CMEIEHHUE, a 3aTeM CErMEHT. TeKCT 3TUX (parMeHTOB MPOTPaMMBbI TTPHUBEICH
HIDKE:

3amoMuHaHUE CTAPOro 00PadOTUMKA!

MOV AX, O

PUSH AX

POP ES ; BagmaHme B ES sBHauenus 0

MOV BX, WORD PTR ES: 09h*4 ; cuMTaeM nepeoe CJIOBO

MOV WORD PTR CS:0OLD_ 09, BX ; BaMOMHMM €r'0 B MOJIe CTaporo obpaborumkxa
MOV BX, WORD PTR ES: 09h*4 + 2 ; cumTaeM BTOpPOE CJIOBO

MOV WORD PTR CS:OLD 09+2, BX ; 3aMOMHMM er'0 B IIOJle CTaporo obpaboTumkxa
U 3anuce HOBOro oopaboTumnKa:

MOV AX, O

PUSH AX

POP ES

LEA BX , NEW_09

MOV WORD PTR ES: 09h*4, BX
MOV BX, CS

MOV WORD PTR ES: 09h*4 + 2, BX

HecMmoTps Ha paccCMOTpPEHHYIO BO3MOXHOCTB, 00JIe€ KOPPEKTHO UCTIOIB30BaTh JIJIS 3TUX
neneit pynakuuu 035H u 025H npepreisanus 21H. Ilogymaiite modemy.

18.15. 18.15 O6paboTka B O4HOM pe3unaeHTe HEeCKOSIbKUX Nnpepbl-
BaHUM

Ecnu B pe3uzneHTe MCHONB3YETCS HECKOIbKO O0OpabOTYMKOB, TO B OTAEIBHBIX MOJIX
HYXHO 3alIOMHHTH aJJpec Ka)JI0T0, U Ul KaKI0ro Hy>KHO OIPEAEIHUTh Mpoueaypy (axpec) ero
00paboTKH, a Pe3UICHTHOI YacTH CO3/1aTh MPOLEAYPY I ero 00paboTKH.

<Mertka 1:>0O6pabotunk 1 < BbI30B | U3 BeKTOpa MpephIBaHUI
<Metka 2:>006paboT4nk 2 < BBI30B 2 U3 BEKTOpA MPEepPhIBAHUIN
<Mertka 3:>00paboTyuK 3 < BBI30B 5 U3 BEKTOpa MpepbIBaHUI

Takum o6pazom, A KaKI0r0 HOBOro 00paboTUYHKa HY>KHO: 3ape3epBUPOBATH IPOLEAYPY
00paboOTKH 3TOTO MpephIBaHMs, 0003HAYHMB BXOJ B HEE METKOW (MJIM UMEHEM 3TOU MPOLEAYPHI),



84

2023 ron 2 xypc Y5 4-it cemectp bonpmakor C.A.
Jucrumuna “CructeMHOe MporpaMMUpoBaHue”

COXPaHUTh B CIICIUAILHOM I0JIe JaJbHUK ajpec cTaporo oOpaboTyHKa, 3alIOMHUTH B BEKTOpE

MIpepbIBaHus aipec HOBOro oopabotunka. B mporpamMme 310 OyJeT BBITIIAAETh TaK:
; PeBuMOeHTHAasi 4YacThb

OLD_9H DD ?
OLD_2FH DD ?
OLD_OAH DD ?

; ObpaboTuMkM NpPepHBaHUNA
NEW_O9H:

NEW_2 FH:

OLD_QAH:

g uacm; MHNLIMaNN3aumm

9 coxpgnenne cTapex o6paboTuMKOB

; YyCTaHOBKa HOBHX 0O6paboTumMkoB

CoxpaHeHue U 3allOMHUHAHUE CTapblX 00pabOTYMKOB PAaCCMOTPEHA BBIIIE, OHA BBIMOJIHS-
eTcsl ISl KaXXJI0ro oO0pabdoTyMKa OTAENbHO. Y CTaHOBKA HOBBIX OOpPaOOTYMKOB MPOU3BOIUTHCS
AQHAJIOTMYHO.

18.16. 18.16 CBA3b C pe3naeHTOM U3 APYrux nporpamMmm

CBsi3b ¢ Pe3UACHTHON IMpPOrpaMMoOi MOXET ObITh BBIIIOJHEHA Pa3HBIMU CIIOCOOAMH: TO-
CPEICTBOM CHEIMAIbHBIX MM OOIIMX MPEepbIBAHUN U HETTOCPEICTBEHHBIM BBI30BOM IPOLIETYp pe-
3UJIEHTA C MIPeABapUTEIbHBIM ONPEACIICHUEM aJIpeca U3 BeKTopa npepbiBaHuil. PaccmoTpuM cro-
c00 HMCIIOJIb30BaHMs CHIEIIMAIbHBIX PEPbIBAaHHMA.

Crneunanbuble npepsiBanus 2F u 2D, Ha3piBaeMble MyJIbTUILNIEKCHBIMU MOTYT HCIIOJIB30-
BaThCS JUI CBS3U C PE3UICHTHBIMU MPOLIEAYpaMu (B psizie ClIyyaeB, €ClId BO3HUKAIOT HEOObSICHU-
MBI€ OIUOKHU I1EJIECO00Pa3HO MCIIOIL30BaTh IpepbiBanue 2D wim 1r060e 1pyroe cBOOOHOE TIpe-
peiBanue B BII). ['maBHast mpobiema B 3TOM cilydyae — TOUHO YCTaHOBUTbH, UTO Bbl oOpariaerech
MMEHHO K CBOEH PE3UICHTHOM mporpaMme. i1 3Toro 3aar0Tcs paBuiia B3auMOACHCTBHUS.

MynpTHuniiekcHOe npepbiBanue 2F:
1. IlepBoHaYaIbHO HEOOXOUMO COXPAHUTH CTAPBIA BEKTOP M YCTAHOBUTH COOCTBEHHBII
00paboTUHK B pE3UICHTHOM MOJYJIE (CM. BBIIIIE).
2. Jlanee B pe3uJeHTE ONUCHIBACTCS MPOLeTypa THIIA!
NEW_2F PROC FAR
CMP AH, OEEh ; COOCTBEHHHII KOJ
JE MY_OBR
JMP OLD_OBR

MY OBR: CMP AL, 1 ; KOO HaJIU4YMUsA B I[aMSATHU

JE M1

; I[IpoBepka BHI'PY3KKU
CMP AL, 2 ; KORO BHI'PYS3KM
JNE M2

; KOMaHIbl ¥ OaHHHE AN BHIPY3KU

MOV AL, OFFh ; curHan o6 ycCHemHOM BHIPy3Ke
IRET
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g YcraHOBKa NpMBHaKa HaluMuusl B [aMsITHU

Ml: MOV AL, OFFh ; no HOTOBOPEHHOCTM KOJA MHOOPMMPOBaHMS O HaNM4MUsST
M2: IRET

g BrBoB cTaporo o6paboTumka

OLD_OBR: JMP DWORD PTR CS:OLD 2F

[Tpu BEI30BE 0OpadoTurika NEW _2F nepBoHayanbHO MPOBEPSETCs YHUKAIBHBIA KOJI CO0-
CTBEHHOT0 00paboTumKa, KOTOphIid MbI 3a7aeM camu (y Hac 310 ‘0EEH’). Ecniu ko He cooTBert-
CTBYET TO BBINIOJHACTCS TIEPEXOJl HAa BBI3OB CTAporo oOpadoTYHMKa MpephiBaHUS (METKa -
OLD_OBR), B npoTUBHOM clly4ae BBIMIOJIHAETCS MEPEX0]] B TEJIO MPOLEAyphl Hamero oopadboT-
gynka (MeTka — MY_OBR). B o6paboTunke MbI mpoBepsieM Ko 3a1aHHbI Ha peructpe AL, 1-
PEXXUM MIPOBEPKH MTOBTOPHOCTH, 2 — PEXKUM BBITPY3KH pe3uieHTa. B pexnme BHITpY3KH pe3uieHTa
BBITIOJTHSIFOTCS IEHCTBHS TI0 BOCCTAHOBJICHUIO BEKTOPA MIPEPHIBAHKS Ha OCHOBE 3aIIOMHEHHBIX a/l-
PecoB cTapblX 00pabOTYMKOB (CM. HHXKE) U BO3BPAIIIAETCS MPU3HAK ITPABUIBLHON BBHITPY3KHU Ha pe-
ructpe AL (OFFH). /lanee BoimonHsieTCs: KOMaHIa Bo3BpaTta u3 oopaborurka - IRET. B pexxume
MIPOBEPKH HAIWYHS HAIIETO PE3UICHTA B MAMSATH TaKXKe BO3BPAILAeTCs MPU3HAK MIPABUIILHON BbI-
rpy3ku Ha peructpe AL (OFFH) u Beimosnsiercs Bo3spar (IRET).

3. B ocHOBHOII porpaMme Ui pa3IHyuHbIX JeHCTBUI BBI3BIBAETCS CBOM 00pabOTUMK B 4a-
CTH MHUIUAINU3AINH WIH OTJEIbHON MporpaMMe MOKET ObITh BbI3BaH HOBBII 00paboTUYHK. DTO
BBINOJIHSCTCS TaK:

JIJ1s1 OpOBEPKY HAJIUYHA:
MOV AH, OEEh

MOV AL, 1 ; IlpoBepka HanMumus

INT 2Fh

CMP AL, OFFh

JE IMET1 ; Iepexon eciu PesBUOEeHT B [NaMsITU

; KOO eCJy HeT B [aMsaATHh

I[J'ISI nepaadm CMraajia BeII'Ppy3KH, €CJIN IIPH 3aBCPIHICHUHN PE3UACHT JOJI?KCH BBIIPYXXATHCA

caM, BO3MOIKEH CJIECAYIOIIMMI KO
MOV AH, OEEh

MOV AL, 2 ; CuMT'Han BHI'PYSBKHU

INT 2Fh

CMP AL, OFFh

JE IMET1 ; Iepexon ecCiy BHIPYXKEHO HOPMAaJIBLHO

; KON ecly He BHIPYXeH

; KON IIOCJie BHI'PYBKM
IMET:

MOo3KHO BBINOJIHATH U IpyTUe ASHCTBUS AJIs Iepeiadyu UHPOPMaLMU PE3UACHTY U3 JIPYTUX
IIPOrpamM.

18.17. 18.17 Bbirpy3ska pe3maeHTa

ITpu BeIrpy3Ke PE3UIEHTHOM IPOrpaMMbl U3 ONEPATUBHON MAMSTHU JOJKHBI ObITh BBINOJ-
HEHBI CIIEAYIONINE TCUCTBUSL:

— BrimonHst0TCS HEOOXOAMMbIE NEHCTBUS AJS 3aBEPLICHMs pe3uCHTa (3aKpbITHE
¢aiinoB, cOpoc CUCTEMHBIX (pII1aroB u Apyrue HE0OXOAUMBIC ACUCTBHS).

— BoccranoBiensl Bce cTapbie 00paboTUMKa B BEKTOPE MIPEPHIBAHUS.

— OcBob0X/1eHa oNepaTHBHAs MaMATh, BbIJIEIEHHAs! O] PE3UIEHTHYIO IPOrpaMMy U
0] CONPOBOXKIEHHUE TIpoliecca (OKpYKEHHE POTPAMMBEI).

OtnenbHble NEHCTBHS KOHKPETHOTO PE3UJICHTa 3aBUCAT OT CYIIECTBAa 3aJaud, MOITOMY
3/1ech MBI He OyJieM paccMaTpuBaTh. [IeHCTBHS O BOCCTAHOBJICHUIO BEKTOPOB MpEphIBaHUI aHa-
JIOTMYHBI IEHCTBUSM 10 YCTAaHOBKE pe3uIeHTa U 0a3UPYIOTCS Ha COXPAHEHHBIX aJlpecax CTapbIX
00paboTunkoB. OHH BBITTOTHSIIOTCS TaK:



86

2023 ron 2 xypc Y5 4-it cemectp bonpmakor C.A.
Jucrumuna “CructeMHOe MporpaMMUpOBaHue”

PUSH DS
; BoccranoBnenme 9H
mov AX,2509H ; BoccraHoBneHMe ob6paboTumka npepsBaHus 05H
1lds DX,CS:SAVEINT9
int 21H
; Boccranoenenme 2FH
mov AX,252FH ; BoccraHoBneHme obpaborumkxa npepmBanmsi 2FH
1lds DX,CS:SAVEINT2F
int 21H
POP DS

Komanna LDS no3BosnsieT 3arpy3uTh OJHOBPEMEHHO Ha OCHOBE JUIMHHOIO aJipeca peru-
ctpel DS u DX, Heo6xoanmele 1uist BeimonHeHus Gynkun 25H. Tak kak peructp DS 3atupaercs
€ro Hy>KHO COXPAHUTh B CTEKE U BOCCTAHOBUTb.

JeiicTBus M0 0CBOOOXKICHHUIO TAMSITH BBITIOIHAIOTCS ¢ oMouIbio ¢pyHkimu 49H npepsi-
Banusi DOS. Ilpu 3Tom Ha peructpe ES gomkeH ObITh yCTAaHOBIIEH CETMEHTHBIN agpec Hayamia
BBIZIEIIeHHON oOnact (wm 610ka — OC BBIAENAET MaMATh OJIOKaMH, KOTOPbIE HACHTUDUIHPY-
I0TCsI 10 Havyayy Oyioka). B Hawase pe3umenTa pacrnosaraercs obmacte PSP (Program Segment
Prefix cm. B cripaBOYHHKAX), KOTOpasi COJICPKUT CETMEHTHBIH ajipec obnactu okpyxkenus DOS co
cmemernem 2CH (DOS environment). Beirpy3ka camoii mporpaMmbl BBITIOTHSETCS HA OCHOBE
CETMEHTHOTO PETrUcTpa KoJa, KOTOPBI c(hOPMHUPOBAH MPHU BBI30BE caMoro pesuaeHTa. Ko Hinke
WUTIOCTPUPYET 3T ONEPalHH.

; mosryauM u3 PSP angpec coOCTBEHHOTO OKpPYKEHHSI M BRITPY3uM okpyxerne DOS
MOV ES,CS:2CH
MOV  AH,49H

INT 21H

; BHI'PYBMM Temnepk CaMy NporpaMMy
PUSH CS

POP ES

MOV  AH,49H

INT 21H

IRET

Ilocne peiicTBuii mo OCBO60)KI[6HI/II/I NnaMATH HUKaKHe JeHTCBUS B 06pa6OT‘{I/IKC HCJIb34
CUUTAaTb KOPPEKTHBIMHU.

18.18. 18.18 Pa36op napameTpoB KOMaHAHOWN CTPOKU

B kypcoBoii pabote o CII ecTs TpeOoBaHME UCTIOIB30BAHMS TIPU WHULUATTU3AIIH TTapa-
METpPOB KOMaH/IHOH cTpoku. Pa3bop napamerpoB u3 obmactu PSP Bbl ocBoniu B 6-if JIP. 31ech
MIPUBEy OCHOBHBIE CBEIICHHS .

1. Pa3mep KoMaHIHO¥ CTPOKH 3a/1aH B mporpamme co cmenienuem 80H (o6macts PSP). Oto
onHoOanToBOE mojie. Eciu ero 3Hauenue paBHo 0, ToO mapamMeTpoB B KOMaHJIHOU CTPOKE
HeT. MakcHUManbHBINA pa3Mep 3TOTO MOJIsl TapaMeTpoB paBeH 127 OaiT.

2. Hauwmnas ¢ CS:81H pacnonoxena cama cTpoka mapameTpoB, KOTOPbIE HY>KHO TIPOBEPSTH,
BKJIIOYast, KCTaTH, U cOpoc mpodemnoB. IIpocMOTp CTpoKH JTydilie BHIOTHATE B IIUKIIE. B
aJITOpUTMax PeKOMEH Y0 ucroiab30BaTh koMaH el LOASB u STOSB.

3. AJTopuTM MPOCMOTpPA PEATUIYETCS B IUKJIE U C YIETOM CTPOTOI M HECTPOTOM TMOCIIE0-
BaTEJILHOCTH NaPaMETPOB B 3a/1aHUH, A TaK e Pa3HbIX PETUCTPOB.

4. Jlns mocrtyna k napamerpam okpyxenus DOS (SET nepemenHsie, mopoOHee B CIpaBoy-
HHUKE) HE00X0AMMO UCIIOIB30BATh JAJIbHUHN asipec, pacnooxeHHslid B PSP co cmere-
uueM 2CH (tounee CS:2CH).

Huxe npuBoauThCs (hparMeHT IpoTrpaMMBI [T aHATIN3a HAIMYHSI ITapaMeTPOB B KOMaHI-

HOH CTpPOKE.
MOV AL , CS:80H
CMP AL, O ; NPOBEPUTH YMUCIIO 6aMT napaMeTpOB KOMAaHOHOM CTPOKM
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JNE INIT UND ; IepelTM Ha MeTKy eCIM NapaMeTpoOB HeT

18.19. 18.19 KoHTponb Hanuuusa pe3vaeHTa (Apyrov cnocoob)

[TpoBepka HATUYHSI MOKET OBITH BBIITOJIHEHA U IPYTUM CIIOCOOOM: TIO apecy pe3uIeHTa
poBepsieM 33JaHHYI0 KOHCTAHTY - Mapojb. AJpec Mo Mapojs MOXKHO BBIYUCIUTH Ha OCHOBE

azpeca oopaborurka npepeiBanus (Hampumep, INT_09 - 2)
; ®TO dYacCcTh pesmiaeHTa

PASSW DW 62627
INT 09:

Jlanee B mporpamMMe HHUIMATH3AIMH BBIYHUCIISIEM aJJpec PE3UICHTA C TIOMOIIBIO (PYHKIIMN
DOS 35H. Anpec nmomydaem Ha peructpax - ES:BX.

; BTO YACThk MHMIMANIMN3ALMUN

MOV AH, 35h

MOV AL , 09h ; HoMep o6paboTumka

INT 21h

SUB BX , 2

MOV AX , WORD PTR ES:BX

CMP AX , PASSW

JNE NOLOAD ; MeTka o6pabOTKM OTCYTCTBMUS B I1aMsITH

Ecnu kox 3anucannsiit B moiae PASSW u koj monydeHHbBIN U3 pe3uIeHTa 10 dTOMY Tpe-
PBIBAHUIO COBMAAAIOT, TO ¢ OOJMBIION A0Jel BEPOATHOCTH MOKHO CUUTATh, YTO PE3UICHT YKE B
namsTi. Eciiu coBnmafieHust HET, TO PE3UJCHT OTCYTCTBYET.

Takas nmpoBepka BO3MOKHA MOTOMY, YTO B OTIEPATUBHOM MaMSATH MOKET OJHOBPEMEHHO
HaxXOJUTHCS JIBE PE3UACHTHBIC YaCTH: OJIHA — 3aTrPY>KEHHBIN PE3UICHT, a BTOpasi YaCTb OCHOBHOM
IPOrPaMMBI.

PucyHok pacrnonoXeHHbIH HUKE UIUTIOCTPUPYET CUTYaLUIO, KOT/1a B OTIEPaTUBHOM Ma-
MSATH OPUCYTCTBYIOT JB€ PE3UICHTHBIEC YaCTU IPOrPAMMBI.

Pesunentnast yactsb (TSR) PesnnieHtHas 4acTs (mporpaMma)
PASSW DW ... PASSW DW ...
INT_09: ... INT_09H ...

Yacts
MHUIHAIU3aL N
CMP AX, PASSW
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18.20. 18.20 CBA3b € pe3MaeHTOM C NOMOLLbLIO KflaBuaTypbl

B kaxxnom Bapuante kypcoBoit pabotsl no CII npenycmorpena o6paboTka mpepbIBaHUS
OT KJaBHaTypsl. [IpepbiBanue OT KiaBHATyphlI siBisercs annapatHbiM (BIOS npepriBanne — 09H),
JUIs1 ero 00paboTKH HEOOXOIMMO YCTAaHOBUTH COOCTBEHHBIN 00paboTunk. OOpaboTKa 3TOTOo Ipe-
PBIBaHUS MOXKET OBITH BHITIOJIHEHA!

— C ucnonk3oBaHreM opToB BBoja/BeiBoAa (60H , 61H u 20H), wiu

— C ucrnonb30BaHHEM CTaHAAPTHOrO 00paboTUMKa MpephIBAaHUM ,UITH

— C nomMomnibi0 KOMOMHUPOBAHHOTO MCIOJIB30BaHUS OPTOB U CTaHJAPTHOTO 0Opa-
00TuUMKa MpEePbIBAaHUH.

[Tpu nconp30BaHUM CTAaHAAPTHOTO 00pabOTUHKA TPEPHIBAHHUI MOMXHO MCTIONIB30BATh CIIe-
nuanbHbIi Oydep kmaBuatypsl u cienuanbHble GyHkmu npepeiBanus BIOS st paboThl ¢ kia-
Buatypoi (16H).

Jis vHuIManuu o0paboTKMU KIIaBUATYpbl HEOOXOIMMO, OCHOBBIBASICH HAa H3JI0KEHHOU
BbIIIIC HHPOPMAIINH, YCTAHOBUTH COOCTBEHHBIN 00padoTunk mist npepbiBanust 09H. [Ipu padore
¢ OydepoM KIaBHATYyphl MOXHO HCIOJB30BATh 00JIACTh CUCTEMHOM MaMSTH, KOTOpasi pacroiio-
xeHa B Havane OII ¢ cermentHbM aapecoM 040H (cmemenune - 0400H) cpa3y mociie BekTopa
npepeiBanuid. Bydep KiaaBuaTypsl SBISETCS HUKIMYECKUM, KaXKIbIH €ro 3JIEMEHT COACPKUT 2
Oaifra. Takum 00pa3oM MakCUMAaJbHO B HEM MOXET OBITh PacIoyiokeHO 16 CUMBOJIOB ( TOUHEe
Ha)KaTUW KIIABUIII, BKJIFOYAs U UX KoMOuHanmu). Takoe He0oOX0IMMO, Tak Kak 00paboTIHKH Tpe-
pBIBaHUS MOTYT HE ycreTh 00paboTaTh Bce HaxaTus. [Ipu nepenomHeHNN UKInYeckoro Oydepa
BBIJJACTCS CHTHAJ Yepe3 IWHAMHK W HOBbIE Ha)KaTHs KJIaBHII B HEM He ¢ukcupyrotes. s pa-
60ThI ¢ Oy(hepoM KiIaBUATyphI MIPEAYCMOTPEHO JBa yKa3aTess Ha Havajo (rojoBy crnucka -Head)
1 Ha KoHell (XxBocT criucka - Tail). Ecau ot yka3aTenu paBHbI, TO CITUCOK IMYCT.

Kpowme Toro, B cucteMHoit o01acTu pukcupyercs nHGopMaIus 0 HaKaTUU yIPABISIONIUX
kiasuin (takux kak Alt, Ctrl u ap.) Pacnonoxenue crienuanbHbIX MOJICH B CHCTEMHOM 00J1acTh
(0400H), mozBomstonux padbortaTh ¢ Oydepom KinaBuatypsl (6os1ee MOAPOOHO COAEpKAHUE CH-
CTEMHOM 00J1acTH CMOTpUTE B cripaBouHukax — General Memory Map) nokazaHo HuxXe:

ITo agpecy 0417h — Haxoxutcs uHMopManus (pazMepoM B 2 6aiita) 0 HaKaTHH CIICIHATb-

HbIX yrpasistonux kiasui (Ctrl, Alt, Shift u 1p.), moapoGHee o coaepkaHuu CMOTPHUTE
B CIIPaBOYHHKAX.

ITo agpecy 041Ah — HaxoauTcst aapec rojoBbI MUKIHYECKOro Oydepa (2 Oaiita)

[To agpecy 041Ch — HaxoauTCsl aapec roJoBbI UKIHYECKoro Oydepa (2 Oaiita)

Mo anpecy 041Eh (32 - Gaiita) — rukiamyeckuii Oydep KiaBuaTypbl

Ha ocHoBe 3T0# MH(pOpMaLIUK MOXKHO YCTAaHOBUTH KOJI CUMBOJIA, CTOSAIIETO B O4Yepeib Ha
00paboTKy, 1 HHGOPMAIIHIO O HAXKATHH YIPABIAIOMMX Kiasuil. VMcmons3oBanue Oydepa KiaBu-
aTypbl BO3MOXKHO IOCJI€ BBI30BA CTAHAAPTHOTO 00pabOTUYHKa MPEPhIBAHUS OT KIaBUATYPBHI.

PaGora yepe3 mopt. [Ipy MCMONIB30BaHNYU MOPTA BBOJA/BBIBOJIA MOKHO MPOYHUTATH KO
Ha)kKaToW KJaBUIIM B mopta A xoHtposuiepa 8255 (60H). D1o MoxeT ObITh BBIIIOJHEHO B MPO-

rpamme COOCTBEHHOTO 00padOTUYHKA C TTOMOIIBIO CIEAYIOIIEH KOMaH/IbI:
IN AL , 060H ; uTeHMe CKAaH-KOJAA KJIABMLM

[Monyuennsiii ckan-ko (cM. pasaen - 23.5. 23.5 SCAN — x00»1), MOXKHO HCIIOJIB30BaTh B
nporpamme. J{i1st moydeHus npu3Haka Hakatus ynpasisitomux kiasumi (Shift, Ins u mp. cm. B
CIIPaBOYHHMKE) MOKHO HCIIOJIB30BaTh crierpaibHoe npepbiBanue BIOS. B npumMepe, pacmonoxeH-
HOM HIXe TIpoBepsieTcsl HaxkaTue kiaBuim Shift coBmecTHo ¢ kiaBumeit ‘Q’.

IN AL, 60H ; Bsare ms nopra 60H ckamkopm Ha permcTp AL
CMP AL , 10H ; [IpoBepka HaxaTmsi 'Q’, CkaH KOJ He BaBMCUT OT permcrpa
JNE OLD ; I[lepexonm Ha cTaHmapTHEM o6paboTumMK

; npoBepka kjnaBvmum Shift (mepesnt 6uT B 6aMTe COCTOSHMUSI YNPABISONLMX KIIABJII)
MOV AH , O02H
INT O0l1l6H ; HomyuuM ynpaensuoumyit 6amT Ha AL
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TEST AL , 00000010b ; NpoBepmM Ha 1

Jz OLD ; Nepexonm Ha cTaHpapTHEM obpaborumk, ecnm 0

Jlyist 3aBepIeHHsT CaMOCTOSATEILHOM 00padOTKH HEOOXOAMMO Yepe3 opT B KoHTposuiepa
8255 (61H) nepenath nHGOPMAITUIO O CYUNTHIBAHUY CKaH-KoAa. J1JI 3TOro Hy>KHO BBITIOJIHUTD CJIe-
JIYIOIINE KOMAH/IbI:

IN AL, 61H ; CumrTaeM cTapoe COCTOsIHMe
OR AL, 10000000b ; YcTaHOBMM 7-11 6uT B 1
OUT 61H, AL ; BammmremM B nopT

AND AL, 01111111b ; Cépocum 7-11 6ur

OUT 61H, AL ; BanmmeM B NIOPT

JlaHHBIE KOMaH]IbI TO3BOJISIOT IMMOATBEPIUTH TPHEM CKaH-KoJa U3 Ki1aBuaTypsl. Ecim na-
Jee HaM He HY»XHO 00pabaThIBaTh CTaHJAPTHBIM 00pabOTUYMKOM JaHHOE MpephIBaHUE, TO HEOO-
xonumo tiepeaath curaai (20H — EOlI END OF INTERUPT) B mopT kKoHTpoJuIep MpephIBaHUM.
DTO AenaeTcss KOMaHIaMu:

MOV AL,20H

OUT 20H,AL

POP AX

IRET

Ecnu HyXHO 3aBepIIUTh 00pabOTKy ¢ CUCTEMHBIM 00pabOTUYMKOM MpEephIBaHUIL, TO

HY’KHO €My IIepeJlaTh YIIpaBJIeHUE:
OLD: POP AX
STI

JMP CS:SAVEINT9 ; BEIBOB cTaporo o6paBoTumka
Pa6ora ¢ 6ydepom kaaBuatypsl. [Ipu pabote ¢ OydepoM KiiaBHaTyphI 11e7€C000pa3HO
BBI3BaTh CTapbIii 00padOTUNK PEIBAPUTEIHHO. DTO MOXKHO CJENATh TaK:

NEWINTO:
PUSH AX ; CoxpaHeHMe MCIONb3YEMHX PermcTpoB
PUSH CsS ; Ons1 paGoTH C OaHHEMKU
POP DS
PUSHF ; 9To obsizaTeNBHO AJNIT KOPPEKTHOI'O BOBBpaTa
CALL CS:SAVEINT9 ; BeBOB cTaporo o6paGoTumka

JI1s HOJTHOTHI pabOThI C KJIABUATYPOM HY>KHO UMETh BO3MOKHOCTB MOJIY4YUTh HH(OpMa-
10 00 YIPaBIAIONMUX KIIABHIAX W 3HAYCHHE BBeIeHHOTO Koaa( ckaH-koma, ASCII kona u pac-
mmperHoro ASCII xona). s mpoBepku HaXkaTHs yNPaBISIOMUX KIABHII MOXHO MPOYUTATH

crienuabHbIN 0aiT 1o aapecy 0417 U3 cucteMHOM 00acTi. DTO MOKHO C/eIaTh TaK:
; npoBepka JjeBoro umbra

MOV AX , 40H ; CerMeHTHHII aJpec CHCTeMHOM objacTu

MOV ES , AX

MOV AL , ES:17H ; CMelleHMe s yHpaBJsomero 6aMiTa COCTOSHMUS KIIaBMI
TEST AL , 00000010b ; mpoBepka BTOpPOro 6uTa

JZ PROD ; Nepexon ecnu JeBrM umbT He Haxar

Takue neicTBHS MOYKHO BBITTOJIHHUTD U TT0-PYTOMY, OCHOBBIBAsICh Ha mpepbsiBanuu BIOS
02H — 16H:
MOV AH , O2H

INT 16H ; BIOS mnpeprBaHMe AJISI NOJIy4YEeHMsI ynpaBidlmero 6anrTa
TEST AL , 00000010b ; mpoBepka BTOpoOro 6muTa
JZ PROD ; Nepexon ecnu JeBrM umbT He Haxar

Ecnu cuMBOM MPOYNTAHHBIHN ¢ KIIaBUATyPhI HE JOJKEH MOSBISETCS HAa SKpaHe (Hampu-
Mmep, B okie COMMAND.COM) HeoO6xoaumo oOHYJIUTE Oydep KI1aBHaTypbl. ITO MOXKHO CJie-

JaTh, yCTAHOBUB OJIMHAKOBBIE 3HAUCHUS yKa3aTenen nukinudaeckoro 0ydepa. Hampumep, Tax:
MOV AX , 40H
MOV ES , AX
MOV BX , ES:1AH
MOV ES:1CH , BX

ITocne Takoii oncpannun BBeI[eHHHﬁ CHUMBOJI HE 6yz[eT BBIBOAWUTHECA HA OKpaH KOMaHIHOI'O
rpoiieccopa. ITO MOKHO CHENATh U TaK:
MOV AH , OOH ; KON KOMaHA: YTEeHMsI CHMMBOJIa M BHOOpPkM uz 6Bybepa
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INT 16H ; BIOS npeprBaHMe AJIsI MNOJIy4YEeHMsI ynpasBidlmero 6anra

Ecnu Oydep knaBuaTypsl IMycT, TO IporpaMma OyAeT 0OXkKH1aTh HaxaTus KiaBuiu. 13
Oydepa KIaBHaTypbl MOYKHO IMPOYUTATH KOABI HAXKATOM KJIABUIIN WM MX KOMOWHAIIMK Hampsi-

MYI0. DTO MOXKET OBITh C/ICJIAHO TaK:

MOV AX , 40H

MOV ES , AX

MOV BX , ES:1AH

MOV AX, ES:[BX]

[Tocne takoii oneparuu Ha peructpax AH u AL 3aHOCUTCS KOMOMHAIIUAS KOJIOB, HA OC-
HOBC KOTOPBIX MOXHO BBIACIIUTL CJICAYIOIICC: ASCII CHUMBOJI, CKaH-KOA HUJIN paCH_II/IpCHHHﬁ
ASCII kox. D10 MOXXHO clienaTh ¥ TaK:

MOV AH , OlH ; KON KOMaHAH YTEeHMsI CHMMBOJIa M 6e3 BHOOpkM mu3 6ydepa

INT 16H ; BIOS mpephBaHMe nOJsi NOJIyYeHMsI ynpaejsiomero 6anTa

Ecmu peructp AL conepxut 0, TO 3T0 3Ha4uT, 4TO B peructp AH 3aHeceH pacMpeHHbIN
ASCII xox, KOTOpBIH MOKHO aHATM3UPOBaTh. B mpoTuBHOM cityuyae peructp AL comepxut
ASCII BBenenHoro cumBouia, a peructp AH conepKuT ckaH-KoJI HaXKaTOM KJIABUIIIH.

[TpenBapuTesbHO HEOOXOAMMO BBI3BAaTh CUCTEMHBIM 00paOOTUMK NpepbIBaHUN. AHAIN3

BBCICHHOI'O KOJIa AJIs HpOBepKI/I Ha)KaTOI\/JI KJIABHUIIINU MOXET 6I)ITI) HpOBeHCH TakK:
MOV AX , 40H
MOV ES , AX
MOV BX , ES:1AH

MOV AX, ES:[BX] ; Ha AX 2 BanTa mx 6ydepa kIaBMaTypH
; [lpoBepka pacCUMPEeHHOI'O Kozna
CMP AL , O ; npoBepka oTcyrcTBusi ASCII
JE PRINT_EXT ; Nepexoln, ecinyM PacCllMpeHHHI KO&
CMP AL , 61H ; IlpoBepka cuMBOJa 'a’
JNE EXIT
CMP AH, 1lEH ; [IpoBepka HYXHOI'O CKaH-KoJa mOJjsi KjuaByum 'A’
JNE EXIT

PRINT:

; IlpoBepka KOMOGMHALMM PACIMPEHHOT'O KOXLa

PRINT EXT:
CMP AH , 5EH ; Ctrl + F1
JNE EXIT ; lepexon ecnm He Hama KOMOGMHaUMUS
JMP PRINT

B nannom npumepe cHadana Ha AX u3 Oydepa KnaBuaTyphl oyrydaem aBa 0airta. 3atem
nposepseM AL Ha 0. HyneBoe 3HaueHue CBUIETENBLCTBYET 0 HATMUUU pacuupeHHoro koaa ASCI|
Y MBI TIepexo1uM Ha MeTKY 1u1st ero ananu3a (PRINT_EXT). Tam Mb1 mpoBepsieM KOl KOMOWHAITHH
Ctrl + F1( xox - 5E). Eciim ko ASCII (AL != 0), To npoBepsieM Hy»xHbIii Koa B peructpe AL (y
Hac 61H — xox cTtpouHoi OykBHI ‘a’). J[s wimrocTpany HaIW4YMs CKaH-KOAa KiaBumu ‘A’ fe-
JlaeM JOTIOTHUTENBHYIO MPOBEPKY peructpa AH, kyna nomenieH ckan-koA 3ol kinasumu — 1 EH.
Ecnu kox He COOTBETCTBYET, TO YXOJAUM Ha BBIXOJI U3 MPOLEAYPHI.

[IpakTuke mporpaMmmMHupoBaHus U B KypcoBoii padore o CII Bbl moxkeTe BBIOpaTh 1000
U3 BapUaHTOB JJ11 00pabOTKU MPEephIBAaHUI OT KJIIaBUATYPHI.

18.21.18.21 OcBoboxaeHne nNamMmsATU BHelLlHee U3 OoTAerNbHOW
nporpamMmmbi

OcB0oOOX/IeHHE TaMATH 101 PE3UIEHT U BOCCTAHOBIICHHE BEKTOPOB MPEPHIBAHUN CTAPHIX
00paboTYMKOB MpephIBaHMi. Bbl MOXKeTe BBINOJIHUTE U BHE PE3UACHTA, B OTAEIBHON IpOrpaMMe.
JUJ1s1 5TOr0 HY>KHO BBIYMCIIMTD aJpec Havyajla pe3uIeHTHOM nporpaMmsel 1 PSP, a 3aTem BeIOTHUTD
JENCTBHUS IO BOCCTAHOBJIEHUIO CTAPBIX BEKTOPOB MPEPHIBAHUNA U OCBOOOXKICHHUIO ONEPaTUBHON
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naMsATu. TpyJHOCTH MOXET COCTaBUThH MOJIYUEHHUE aPECOB COXPAHEHHBIX CTapbIX aJpecoB BEK-
TOpa npepbIiBaHui. Eciin pa3MecTuTh NEpEMEHHYIO U1 COXPAHEHUsI CTaporo ajpeca 00padoT4nkKa
HEMOCPEICTBEHHO Iepe]] TOUKOI BX0/1a B IpoLeaypy 00pabOTKHU MpephIBaHUM, TO OITYYUTh 3TOT
aJipec HECJI0XKHO, BEIUUTAs U3 ATOTO aJpeca YeThIpe.

SAVEINTS DD °? ; CoxpaHeHMe cTaporo o6pa6oTumka
9 Hoemt ob6paborTumk npepsBanuss 09H
NEWINTO:
PUSH AX ; CoxpaHeHMe MUCIOJILBYEMEX PEerucTpoOB

HauanpHas TOYKa pactonoKeHus! pe3ueHTHON porpaMMel U anpec ee PSP moryT 6bITh
HOJIY4YEHbI aHAJIOTUYHO.

18.22. 18.22 3aBepLueHMe OCHOBHOW NporpamMmmbl Npu npoBepke
NOBTOPHOM 3arpy3Ku

[Tpu mpoBepke MOBTOPHOCTH 3arpy3KH B YaCTH MHUIHAIU3AIIUHN, IPOTPAMMa 3aBepIIaeTCs
OOBIYHBIM 00pa30oM, €CITi OHa HE OCTaeTCs PE3UICHTHOH. AHAIOTHYHOE 3aBEPIICHHE JOJDKHO
OBITH TIPH BBIJAYE CIIPaBKE O Mporpamme. 3aBepIICHHE OCHOBHON MPOTPaMMEI B ATHX CITydasix
MOYET OBITh BBITIOJIHCHA TaK:

JInbo:

MOV AX , 4COOH

INT 21H

Ha AL 3amaercs xox Bo3pata nmporpammbel (ERRORLEVEL).

JInoo:
MOV AX , 0000H
INT 20H

18.23. 18.23 [lpoBepkKa 3arpy3kuv U BbIFPYy3KM C NOMOLbLIO YTU-
NUTbI mem.exe

Jnst koHTpOoas Hanmmuus pesuaenta B Ol nyxHo ucnons3oatsh yruiury OC MEM.EXE.
DTa yTUIuTa UCTIOJIb3YETCsl HECKOJIBKO Pa3: € €€ MOMOIIbI0 yTOUHSIETCsI 00beM CBOOOIHOM TaMsITH
710 3aIlycKa pe3ujieHTa; nposepsiercss Hamuuue pesugeHta B Ol u mpoBepsieTcst 0CBOOOXKAeHNE
OIl nox Moynu pe3uieHTa Mocie ero BRIrpy3ku. s 3Toro Heo0X0UMO cHavala yTOUYHUTD I1a-
pameTpsl ee 3arycka, Tak Kak ;i Pasapix OC oHu MoryT omiimgathkesi. [loaTomMy ee Hy>KHO 3arry-
ctuth B peskume cupasku ( MEM.EXE /?). Pazmep cBOOOAHON MaMATH A0 3arpy3KH pe3HIcHTA
JIOJKEH TIOJTHOCTBIO COOTBETCTBOBATh pa3Mepy CBOOOTHON MaMsITH MOCIE €ro BRITPY3KH. 3aITyCcK

B peXXuMe crpaBKu uist XP:
C:\work>mem /?

CnpaBka Ha SKpaHe:
BrBOL cCBemeHmMM o6 MCHONBEB3YyeMOM M CBOBOIHOM IaMsITH.

MEM [/PROGRAM | /DEBUG | /CLASSIFY]

/PROGRAM or /P BrBopn cTaTyca mnporpaMM, BarpyXeHHHX B I1aMSITh.

/DEBUG or /D BeBOJL cTaTyca OporpaMM, BHYTPEHHMX OPalMBEpPOB M APYyION
LONOJIHUTENBHOM MHbopMalumM.

/CLASSIFY or /C Knaccupmxammsi DporpaMM IO MCHOJBLSOBAHMIO IIaMSITH.
BEIBOL CBeJEeHMN O pasMepax NporpaMM, MCIOJBBOBAaHMM MaMSITH
M MaKCHMMaJILHOM CBOBOOHOM 6JIOKe I1aMsITH.

Ecnu npenBaputensHo 3arpy3uth pesugaeHt (TSRKBD.COM) u npoBepuTth pacnpeere-

HHE NaMsITH KOMaHIOU:
C:\work>mem /p

MBI oJTy4rM Ha 3KpaHe CeayIolyo HH)opMaIuio:

Anpec Nmsz PasMep Tun
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000000 000400 BekTOp NpepHBaHUsS
000400 000100 OB6ynacTe ob6MeHa II3Y (ROM)
000500 000200 O6nacTe o6MeHa DOS
000700 I0 000370 CucTeMHbEle IOaHHEE
000A70 MSDOS 0017A0 CucTeMHEle OaHHEIE
002210 I0 002280 CucTeMHsle OaHHEBIEe
0044A0 COMMAND 000B50 IIporpamMMa

005000 MSDOS 000070 - CBo6ogHOo -
005080 COMMAND 0005EQ OkpyxeHne

005670 DOSX 0087A0 IIporpamMMa

00DE20 COMMAND 000510 JaHHEIEe

00E340 COMMAND 000B50 IIlporpamMMa

00EEAOQ COMMAND 0004F0 OKpyxeHne

00F3A0 TSRKBD 000510 OkpyxXeHune

00F8CO TSRKBD 000160 IIporpamMMa

00FA30 MEM 000510 OkpyxeHne

00FF50 MEM 0174E0 IIporpamMMa

027440 MSDOS 078BA0 - CeobogHO -
0D4310 MSDOS 00BCEO - Ceo6BogHO -

655360 BamT - BCero OOGHYHOM I[1aMSITU
655360 GamT - mocTynHO nyst MS-DOS
589968 MakcMMaNBHENT pas3Mep MCIOJIHSIEMOM IIPOI'PaMMEI

1048576 6GaiT - BCEr'o HENPEPHBHOM NOMNOJHUTEJNBLHOM I1aMsITH
0 6aMT - AOCTYNHO HENPEPHBHOM M[ONOJHUTEJIBHOM MNaMsITH
941056 BamT - mocTynHoOM namsTu XMS
pesunmeHTHass wacTe MS-DOS sarpyxeHa B cermenT HMA

Ha stom mpumepe BUAHO, YTO MOJ 001aCTh PE3UACHTHON MPOTrPaMMBbl BBLIETSETCS IBA
¢parmenta OIl, koTOphIe HEOOXOAUMO OCBOOOXKIATH (IIporpamma u okpyxeHue). KommuectBo
CBOOOJIHOW MaMATH B 3TOM PEXHMME OIpeesieTcst CTpoko: “589968 makcuManbHbIil pa3Mep
HCIIOJIHSIEMOI POrpaMMbl’’.

18.24. 18.24 OnucaHue AaHHbIX U Npoueayp pe3naeHTa

Onucanue JAaHHBIX U TPpOUEAYP, UCIIOJIb3YCMbIX B pCSHﬂCHTHOﬁ 49acCTH, HYXXHO pa3MCllaTb

TOJIBKO B 00JIACTHA CaMOT0 PE3NACHTA.
BEGIN:

JMP INIT
; OmmMcaHmMsi DAaHHBIX

; 06paboTuMKM NpPEepHBaHUN U NPOLEeRypH

; OnmMcaHuss npouenyp pesuaeHTa
MY_PROC PROC

MY_PROC ENDP
; OnmcanHmsi JDaHHBIX

MSG DB ..
INIT:

Ecnu nansble U1t pe3usieHTa ciiydaifHO onMcaTh B 00JIaCTH YacTH WHUIUAIU3AINH, OHU
He OyayT JOCTYITHBI M IpOrpaMMa pe3uIeHTa He CMOXKeT padoTaTh MPaBUIIBHO.
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18.25. 18.25 Pycucukaumsa coobeHnn pesmaeHTa

JJist TOTO 4TOOBI PE3UACHT MOT BbIJIaBaTh COOOIICHHS HA PYCCKOM SI3bIKE HEOOXOIUMO
BBITIOJTHUTD CJIEIYIONINE YCIOBHS:

— 3arpy3utb nepej 3ammyckoM pesuaeHrta pycudukarop (Hanpumep, RKM —cwm.
BBIILIE) U

— Coobmienwust pesuneHTa 3akoauposath B koge ASCII, mis yero ux HeoOX0aMMO
BBECTH B TeKCTOBOM penakrope DOC npu BkitoueHHOM pycudukatope. B aTom
cinydae B TekctoBoM peaaktope nogq WINDOWS nanubie cOOOIICHUS TPaBUIIBHO
YUTATHCS HE OYIyT.

KcraTn, ucnonssys pycudukarop, Bel JOMOTHUTENBHO MTPOBEPSETE MPABUIBHOCTD CBOCH
IPOrpaMMBbl B YaCTH BBI30Ba CTAPOro 00paboTunka npepbiBanus. Heo6Xo1mmMo KOppEeKTHO BbI-
3BaTh CTapblii 00paboTUHK. B Tex ciryyasx, Koraa uCoib3yeTcs MmojiHas 00paboTKa mpepbhIBaHUsS
COOCTBEHHBIM PE3UJEHTOB, BBOJ| PYCCKUX CUMBOJIOB C KJIaBHATyphl CTAHOBUTHCS HEAOCTYITHBIM.

18.26. 18.26 A3 u T3 Ha KP

B 4-Mm cemecTpe cTyneHTHI B BUE noMairHero 3ananus (/[3) paspabaTeiBatoT u 3amu-
maT T3 Ha pe3auIeHTHYI0 TporpaMMy KypcoBoii padotsl o CII, koTopast BBITOIHSAETCS 110
mIany 5-ro cemectpa. TpeboBanus k BeimoaHeHuto [[3, Bapuantel KP u TpeGoBaHus K TOKyMeEH-
TallMM Pa3MEIICHBI Ha caiiTe U nmepuoandecku 0OHOBIAIOTCS. CTYA€HTHI JOJDKHBI H3YYUTh 3TH
TpeboBaHus, 6€3 OmMMUOOK BEIOpATh CBOM BapuaHT U cAaTh /I3 B ykazanHbie cpoku. Hymepamms
BapuanToB KP B 5-M cemecTtpe coxpansiercs u3 4-ro cemectpa. JJoKkyMeHT 10keH ObITh 0hopM-
JIeH MpaBUIbHO U 0€3 OIIMOOK U COXpaHEeH B MOCIEIHEN peJaKkluu AJIsl UCTIOJIb30BaHMs B 5-M ce-
Mectpe (onuH 3x3eMIuLsip T3 octaercs y mpenojiaBarelis, a APyro y CTyJICHTA).

18.27. 18.27 KP

B 4-M cemecTpe cTyaeHTHI BBIIOJIHIIOT KypcoByt0 padoty no guctmrinae CII. Tpebosa-
Hus K BbinosiHeHnto KP, BapuanTer KP u TpeOoBaHus K JOKyMEHTAIIMU pa3MEIICHBl Ha CalTe U
nepuoanYeckd OOHOBIsIIOTCS. PaboTa 3aKiitouaeTcs B CIEAYIOMINX OCHOBHBIX 3a/I1aHUSX:

— pa3paboTka MpOeKTa MporpamMmbl PE3UIEHTA 10 3aJaHHOMY BapHUaHTYy,

— pa3paboTKa U OTJIaJKa MPOrpaMMBbl PE3UICHTA,

— pa3paboTKa KOMILJIEKTA JOKYMEHTAIMH Ha IPOrPaMMHBIN MPOIYKT,

— cnava u 3amuTta KP Ha ocHOBe npesocTaBlIeHHbIX MATEPUAJIOB U IIPOBEJEHUS MPU-
€MHO-CIAaTOYHBIX UCIIBITAHUI, KOTOPbIE IIPOBOIATCS HA OCHOBE CIIELIUAIBHOMN IIPO-
rpaMMbl HCTIBITAHUN.

KP paboTa BIOIHAETCS U 3aIUINACTCS KaXKIbIM CTYJCHTOM UHIUBUAYaIbHO. [10 pe3yib-
TaTaM MPOBEPKH JOKYMEHTAlMU W MPOBEICHHBIX MCIBITAHUM IPOCTABIIAETCS OLEHKA, KOTOpas
UJET B TUILIOM.

18.28.18.28 ABTOHOMHasi nporpamMmma Ans BbIrpy3kum TSR

B BapuanTax KypcoBoi pabOThI IPEAYCMOTPEH CIIydail BBIFPY3KU PE3UICHTA C TIOMOIIBIO
CIelMajIbHOM aBTOHOMHOM MTporpaMMbl. B 3ToM BapraHTe HEOOXOIUMO CO3/aTh IPOrpamMmy, Ko-
TOpasi 0OpaIaeTcst K pe3uieHTy ¢ nmomolipio npepeiBanus 2D (2F). C momoripio 3Toro npepbisa-
HUS CHA4yaJla HY>KHO MPOBEPUTH HAJIMYUE PE3UICHTA B IAMSATH, & 3aTEM BbIJATh CUTHAJ BBITPY3KHU.
[anee noka3an npumep nIporpaMmMbl, B KOTOPOH BBITIOJIHSIOTCSA TAKKUE JICUCTBUS.
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; [Iporpamma BHIPYySKM pesumeHTa (unload.asm)
MYCODE SEGMENT 'CODE'
ASSUME CS:MYCODE

START:
; Barpyska CerMeHTHOI'O permcTpa HnaHHHX DS

PUSH CS

POP DS
; [lpoBepka Hanmuuusi pesmpeHTa B OII

MOV AH, OEEh

MOV AL, 1 ; [lpoBepka HanIMuMsy

INT 2Dh

CMP AL, OFFh

JNE NO_LOAD ; mepexon ecim pesupeHT He(!) B namaTn
; BrIBpyBKa

MOV AH , OEEH

MOV AL,2

INT 2Dh

CMP AL , OFFH ; ODpoBepka OTBeTa OT Haller'o pPeBuAEeHTa IJOJIXHO OHTH
OFFH

JNE ERR
; Coobmenme 06 yCHEWHOM BHIPYS3Ke

MOV AH , 09H

MOV DX, OFFSET MSG_UNLD

INT 21H
JMP EXIT
g Ommbxa BHIPYSKU
ERR:
MOV AH , O09H
MOV DX, OFFSET MSG_ERR
INT 21H
JMP EXIT
; CoofmeHMe O TOM, YTO yXe BaTrpyxXeH
NO_LOAD:
MOV AH , 09H
MOV DX, OFFSET MSG_NOUNLD
INT 21H
; BEIXOA M3 MIpPOT'PaMMEI
EXIT:
MOV AL, 0
MOV AH, 4CH
INT 21H
g CoobueHust
MSG_NOUNLD DB 'TSR is NO in memory!', 10,13,'$’
MSG UNLD DB 'TSR was unloaded (Unload programm)'!', 10,13,'$’
MSG_ERR DB 'Oumbka BHIPySkm pesmpenra!'!', 10,13,'$' ; ASCII'!!
MYCODE ENDS
END START

Komnumnsmust faHHO# nporpaMMbl 10J1KHA OBITh BbINOIHEHa B popmate .EXE. Mol nosny-
gy UNLOAD.EXE. 3amyck 3Toif mporpaMMbl TIpY 3arpyKEHHOM PE3HJEHTE TIPHUBOJIHUT K Clie-

l[yromeﬁ pE€aKuu B KOMaHI[HOI\/'I CTPOKE:
C:\work> unload
C:\work>TSR was unloaded (Unload programm) !

C:\work>

Ecnu pe3unenTa B mamsiTi He 0OHAPYKEHO, TO TTOJTYIHM:
C:\work> unload
C:\work> TSR is NO in memory!

C:\work>
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BeIrpy3ky MOHO BBIIOJIHUTB U JIPYTUM CIIOCOOOM, pACCMOTPEHHBIM BbIIIIE, O€3 HCIIOJIb-
30BaHUs 00pabOTUMKa COOCTBEHHOTO MpepbiBanus (2D), mpu 3TOM T0JIKHBI ObITH BOCCTAHOBJICHBI
cTapble 00padOTYUKU U OCBOOOKACHA ONEPATUBHAS ITAMSATh.

18.3 18.3 TlMpumep pe3naeHTHON NporpamMmmsbl

Hwke mpuBOAUTHCS TEKCT NPOCTOH ((PyHKIIMOHAIBHO) PE3UACHTHON TPOrPaMMBbl, KOTOpast
COJIEPKHT BCE CUCTEMHBIE TPEOOBaHMS, 3a/IaHHbIE B KYPCOBOU Pa0dOTe CTYAECHTOB 10 JMCIMILIAHE
CIL

JlanHas iporpaMma, Iociie BBITOJHEHHS 3arpy3KU PE3UICHTA, IIPH HAKATHH Ha (YHKIU-
OHaJIbHYIO Ki1aBuIry F1 BEIBOIUTH Ha 3KpaH auciuies coodmenue — TSR: F1 - pushed!!!”. TTepe-
YeHb OCHOBHBIX (DYHKIIHIA TIEPEUNCIICH B 3ar0JIOBKE IIPOrPaMMBI.

g [IpyMep NpPOCTOM PeBMIAEeHTHOM nporpaMmil ( tsrpos.asm )-> tsrpos.com
; I[lo F1 - BHBOAUTBECS CTPOKa

g o Ctrl+Fl - nporpaMMa BHI'PYyXaeTCH

; BrnoJiHsiIeTCsI NpoOBEepKa IOBTOPHOCTM SBanycka TSR

g BrnosHsieTcss BHBOB cnpaBkum no /H mim /h

5 BHIIONIHAETCsT BHIPYBKa M3 YacTum uHuMumammsaumm /U uam /u

CODEPR SEGMENT PARA
ASSUME CS:CODEPR , DS:CODEPR
PSP: ORG 100H ; OB6macTs PSP

; PesupmeHTHasi 4acThk
BEGIN: JMP INIT ; [lepexonm k 4YacTM MHMULMAIMBALMN
g HJaHHIE pesumeHTa
SAVEINTS DD *? ; CoxpaHeHMe cTaporo ot6pa6oTumka
SAVEINT2D DD *? ; CoxpaHeHmMe cTaporo o6paboTumkxa
FLAG DB 0
g HoBmi o6paboTumk npepsieanmst 09H
NEWINTO:

CLI

PUSH AX ; CoxpaHeHMe MCHNOJIEBYEMHX PpermcTpoB

; BrIBOB cTaporo o6paboTumka

PUSH ES

PUSH DS

PUSH CS

POP DS

PUSH AX

PUSH BX

PUSH CX

PUSHF

CALL CS:SAVEINT9 ; BrBOB cTaporo o6paGoTumka C BOSBpaTOM

5 Banmce B AX m AL xomoB mu3 Bydepa
; MOV AX , 40H
; MOV ES , AX
2 MOV BX , ES:1AH
; MOV AX, ES: [BX]

MOV AH, 1

INT 16H

JZ PROD
g [IpoBepka pacUMpPEeHHOT'O Koma

CMP AL , O

JE EXT

CMP AH, 1DH

; Onss uncToro CTRL
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JNE PROD
MOV AH,00H
INT 16H
PROD:
POP CX
POP BX
POP AX
JMP END9
£ IIpoBepka HaxaTus Fl
EXT: CMP A2H , 3BH ; Kogp F1
JE PRINTI1 ; [lewaTe cTpOKM no F1
; IlpoBepka BHIPYS3KM
CMP AH , 5EH ; HaxaTa Ctrl + F1
JNE PROD
UNLD:

; BmII'pyBKa
PUSH ES
MOV DX,OFFSET REZMSG1l ; BrlBO# coobumeHMe O BaBeplIeHUN
CALL PRINT ; pesmupmeHTa
POP ES

PUSH DX
PUSH ES

; 9H
mov AX,2509H ; BoccranoBneHme ob6paboTumxa npepsBauus 05H
lds DX,CS:SAVEINT9
int 21H
; 2FH
mov AX,252DH ; BoccraHoBneHMe ob6paboTumxa npepeBanHuMs 2FH
1lds DX,CS:SAVEINT2D
int 21H
; nonyuuM u3 PSP agpec COGCTBEHHOI'O OKPYXEHMS M BHIPYBMM ero
MOV ES,CS:2CH
MOV AH,49H
INT 21H
; BRI'PYSMM Tenepk cCaMy IpOoTrpaMMy
PUSH Cs
POP ES
MOV AH,49H
INT 21H
; Kog B AL mnsa yCHEWHOM BHIPYSKMU
MOV AH,00H
INT 16H

POP ES
POP DX
POP CX
POP BX
POP AX

POP DS
POP ES
POP AX
STI
IRET

; Breon uenouxkm F1
PRINTI1:
PUSH ES
MOV DX,OFFSET REZMSG2 ; BrBOom coobmeHme o F1
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CALL PRINT g
POP ES
; OumcTka 6ydepa kiaBMaATYyPH
PUSH ES
MOV AX , 40H
MOV ES , AX
MOV BX , ES:1AH
MOV ES:1CH , BX

POP ES
JMP PROD

POP DS
POP ES
POP AX
STI
IRET

rrrrrrrrrrrr LT L L r L LI LI L LI LI rrrrrs

NEWINT2D PROC FAR
CLI
PUSH DS

PUSH CS
POP DS
CMP AH, OEEh ; COGCTBEHHHII KOI
JE MY OBR
JMP OLD OBR
; HoBmmt o6paboTumk

MY OBR: CMP AL , 1 ; [lpoBepka HaIu4us
JE EXIT 2F
CMP AL, 2 ; Bmrpyska
JE UNLOAD

EXIT 2F: MOV AL, OFFH ; ECTh B naMsiTu

STI
POP DS
IRET
UNLOAD:
; BoccrTaHoBIEeHMe 06paboTuMKOB
PUSH CS
POP DS
MOV DX,OFFSET REZMSG1l ; BelBo# coobumeHMe O BaBepleHUM
g CALL PRINT ; pesumeHTa
PUSH DX
PUSH ES
; 9H
mov AX,2509H ; BoccraHoBneHMe ob6paboTumka npepsBaHus 05H
1lds DX,CS:SAVEINT9
int 21H
; 2FH
mov AX,252DH ; BoccraHoBneHme obpaborTumxa npepmBanusi 2FH
1lds DX,CS:SAVEINT2D
int 21H

; monyumM m3 PSP agpec COGCTBEHHOI'O OKPYXEHMSI M BHIPYSUM ero
MOV ES,CS:2CH
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MoV AH,49H
INT 21H
’ BBII‘pyBMM ':r.'enepb caMy npor'paMMV
PUSH cs
POP ES
MoV AH,49H
INT 21H

; Kog B AL Ons yCHEWHOM BHIPYSKU
MOV AL, OFFH
POP DX
STI
POP ES
POP DS
IRET

OLD_OBR: MOV AL, 0 ; Hall peSUIOeHT He YyCTAaHOBJIEH
STI
POP DS
JMP CS:SAVEINT2D ; BrIBOB cTaporo ob6paboTumkxa
NEWINT2D ENDP

; [poueaypa medaTy CTPOKM IS PeBSUASHTHOM IPOI'PaMMEl
; T.k. 21H(09H) Henep3s

; DX - adress string NEAR (DS - BABA)

g Kouen, crpoxm - '$'

PRINT PROC
PUSH DI
PUSH AX
PUSH CX
PUSH DX
PUSH BX
MOV DI,DX
g I[losuuust xypcopa B Haualne
MOV AH,03H
MOV BH, 00H
INT 10H

MOV CX , 70

; UMKJI BHBOJA M IIPOBEPKM CHMMBOJIOE CTPOKM

LOOP1: MOV AL,DS: [DI]
CMP AL,'S$' ; KoHeln CTpoOkmM ANst BHBOZA
JE FIN
; [lewaTe CHMMBOJIa Ha 3KpPaH
INC DI
MOV BH,O0
MOV AH,OAH
PUSH CX
MOV CX,0001H
INT 10H
POP CX
; Homass mosmuumsi xypcopa
NEXT4: MOV AH,02H
INC DL
MOV BH,00H
INT 10H
JMP LOOP1
g KoHel umkia BrBOIA
FIN:
POP BX

POP DX

2FH
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POP CX
POP AX
POP DI ; BoccTaHOBJIEHME CTekKa
RET
PRINT ENDP
REZMSG1 db 'TSR was unloaded (Ctrl+Fl - TSR part)!',6'$'
REZMSG2 db 'TSR: F1 - pushed!!!', '§'
; YacTp MHMUMANIMBALUU
INIT: CLI ; BamnpeT npepmBaHUA
; YcranoBka DS
PUSH CS
POP DS
; IpoBepKa NapaMeTpoOB
MOV AL , CS:80H
CMP AL, O

JNE INIT UND
; IIpoBepka B MaMsaTH

; EcTeh mnapamMeTpsl

INIT1: PUSH CS
POP DS
MOV AH, OEEh
MOV AL, 1 ; [poBepka HanMuMs
INT 2Dh

CMP AL, OFFh

JNE INIT2 ; nepexop ecnu pesupgeHT He (!) B mamMaTu (Ha BarpySsKy)
; CoofmeHmMe O TOM, YTO yXe BarpyXeH
MOV AH , 09H
MOV DX, OFFSET MSG_INMEM
INT 21H

; Bmxom mus IIporpaMMel Ges YCTaAHOBKM pesBuneHTa

EXITTSR:
MOV AL, O
MOV AH, 4CH
STI
INT 21H
; BrIBpyBka uiy CIrIpaeka
INIT UND:

; EcTe napameTps!

rrr rrrrrrrrrrrrrrrrrrrrrrrrrrriririr PassopxanapaMeTpos
MOV SI , OFFSET ( PSP + 81H)

LODSB ; nepBeM mnpoben

LODSB

CMP AL , '/

JNE ERR PAR

LODSB ; CHMMBOJI NapaMeTpa

CMP AL , 'H'

JE INIT HELP

CMP AL , 'h'

JE INIT HELP

CMP AL , 'U'

JE INIT UND1

CMP AL , 'u'

JE INIT UND1

JMP ERR PAR
; BmII'pySska pesumgeHTa
INIT UND1:

MOV AH , OEEH

MOV AL,2

INT 2Dh

CMP AL , OFFH

JE INIT3

3 CoofeHre O TOM YTO HET BHIPY3KM
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MOV AH , 09H
MOV DX, OFFSET MSG_NOUNLD
INT 21H
JMP EXITTSR
; CoofbmeHMe O BHIPYS3Ke

INITS3:
MOV AH , 09H
MOV DX, OFFSET MSG_UNLD
INT 21H
JMP EXITTSR
; Cnpaeka
INIT HELP:
MOV AH , 09H
MOV DX, OFFSET MSG_Help
INT 21H
JMP EXITTSR
ERR_PAR:
MOV AH , 09H
MOV DX, OFFSET MSG_Param
INT 21H
JMP EXITTSR
; NomyueHme agpeca cTaporo obpaboTumka 9
INIT2: MOV AH, 35H
MOV AL, O9H ; HoMep npeprBaHus
INT 21H
; CoxpaHeHMe ajgpeca cTaporo obpaboTumxa
MOV WORD PTR SAVEINTO , BX
MOV WORD PTR SAVEINTO9+2 , ES
; YcTaHOBKa HOBOTI'O o6pa6oTumka B BEKTOP IIPEepPHBaHUS 9
MOV AH,25H
MOV AL, 09H ; Homep npepmBaHus
MOV DX, OFFSET NEWINTO
INT 21H
; NomyueHme agpeca cTaporo obpaboTumka 2F
MOV AH, 35H
MOV AL, 2DH ; Homep npeprBammst
INT 21H
; CoxpaHeHMe ajgpeca cTaporo obpaboTumxa
MOV WORD PTR SAVEINT2D , BX
MOV WORD PTR SAVEINT2D +2 , ES
; YcTaHOBKa HOBOTI'O o6pa6oTumka B BEKTOP IIPEpPHBaHUS 2F
MOV AH,25H
MOV AL, 2DH ; Homep npeprBanust
MOV DX, OFFSET NEWINT2D
INT 21H

; BeBOA CoOOOBWeHMsT 0 BarpysKe pesuaeHTa
MOV AH , 09H
MOV DX, OFFSET MSG

INT 21H
; 3aBepumMTBE M OCTaBUTH pesumgeHTHOM (TSR)
MOV AX, 3100H
MOV DX, (init - begin +10FH) /16 ; PasMep pesupgeHTa
STI ; PaspemeHmue npepsBaHuMn
INT 21H
;  [DaHHHEE YacTM MHUUMANMSBALMA
MSG DB 'Start TSR program!',6 10,13,'S$'
MSG_INMEM DB 'TSR already is in memory!', 10,13,'$'
MSG UNLD DB 'TSR was unloaded (Init part)!', 10,13,'$'
MSG_NOUNLD DB 'TSR is NO in memory!',6 10,13,'$'
MSG_Help DB 'Test - sample TSR - 2010', 10,13, 'Parameters: /H or /h - help
, /U or /u - unload TSR ', 10,13,'€-g®a- xEns!',10,13,'S$"’ ; Tocnexnumit

TekcT "WHpopMmamma" - BBemeH B kome ASCII!!!
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MSG_Param DB 'Error - command line parameters!', 10,13,'S$"
CODEPR ENDS
END BEGIN

[Mocne koMIUIAUKM U peaakTUpoBaHus cBsaszeil B popmare .COM (cMm. BbIlIe) NOTYYHM
ucrotHuMBIA Moy TSRPOS.COM.

[IpenBaputenbHO HEOOXOAMMO MPOBEPHUTH pa3Mep CBOOOIHOM MaMITH U €T0 3alIOMHHUTH:
C:\work>mem

591664 MakCMMaNLHEM pas3Mep MCHOJHSIEMOM NPOIPaMME!

[Ipu 3amycke 3Toro Momysst 6€3 mapaMeTpoB pPe3uEHT OyAET 3arpyKeH B ONEpaTUBHYIO

NaMsThb:
C:\work>tsrpos
C:\work>Start TSR program!

C:\work>
[oBTopHsIii 3amyck ucnoaauMoro ¢aitna TSRPOS.COM npuBoauTh K BbIade coooIe-

HUA Ha DKPaH:
C:\work>tsrpos
C:\work>TSR already is in memory

C:\work>
HpOBCpKa C IIOMOIIIBIO YTI/IJ'II/ITBI MEM JOJIKHA IToKa3aTb HAJIMYHEC pCSI/UICHTa " cro Opr—
KCHUA B ITIaMATHU (HaHOMHIO, qyTo Hepe,u SaHYCKOM pe3I/IIIeHTa HeO6XOZ[I/IMO C ITIOMOIIIBKO YTI/IHI/ITLI

MEM npoBepuTh KOJTMYECTBO CBOOOIHOM MAMSITH M €r0 3alIOMHHUTH!):
C:\work>mem /p

Anpec Wmsz Pasmep Tun

000000 000400 BexTop npephBaHMusI
000400 000100 O6nacTe ob6mMena II3Y (ROM)
00DE20 COMMAND 000510 HanHe

00E340 COMMAND 000B50 IIporpamMmMa

O00EEAQ COMMAND 0004F0 OxpyxeHue

O00F3A0 TSRPOS 000510 OKpyxeHMue

00F8CO TSRPOS 000260 IIporpamMmMa

O00FA30 MEM 000510 OKpy*XeHne

OO0FF50 MEM 0174E0 IIporpaMmMa

589968 MakcMMaNBHEM pasSMepP MCIHIOJHSIEMOM IPOI'PaMMEI

[Ipu 3amycke mporpaMmsel B pEKUME CIIPABKU PE3UICHT HE 3arpy’KaeTcs U He yIaJsIeTCs
n3 namsaTy. Ha sxpaH BBIBOIUTHCS CIICAYIOIIEE COOOIICHHE:
C:\work>tsrpos /H
Test - sample TSR - 2010
Parameters: /H or /h - help , /U or /u - unload TSR
Undpopmanms !
C:\work>
[Tpu HaxkaTuu Ha kiaBuiny F1 pe3useHT BbIAaeT cieayroliee cooOeHNe B TEKYIIYIO 0-
3UIUIO Kypcopa JHCIuies (Kypcop PactoiioKeH MOCie OCIEIHEr0 CUMBOJIA):
C:\work>TSR: Fl - pushed!!!
[pu ucnons3oBanuu komOouHanuu Ctrl+F1 pesumeHt OyaeT BRIMPYKEH € MTOMOIIIBIO CBOUX

MpOoLEnYP:
C:\work> TSR was unloaded (Ctrl+Fl - TSR part)!
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[ToBTopHas mpoBepka ¢ nomomisio MEM nomkHa nokasath OTCYTCTBHE pE3UICHTA B Ia-

MATH, a paSMep CBO60)IHOI71 ImaMsAaATHU JOJIKCH BOCCTAHOBUTHCA K Ha‘IaJ’IBHOMy COCTOSAHUIO.
C: \work>mem

591664 MakCMMaNBHEN pasMep MCIOJHSIEMOM IpPOI'PaMMEl

UwrcnoBble 3HAUCHUS JJIS1 PA3IMYHBIX KOMIIBIOTEPOB MOTYT OTIHYATHCS OT BEJTWYHH, TIPH-
BOJIMMBIX 3/71€Ch (3TO 3aBUCUT OT KOHKpeTHOH KoHpuryparuu OC u yCTaHOBOK KOHKPETHOTO KOM-
IBIOTEPA), HO 3HAYCHUS, TIOJYUSHHBIC 70 3arpy3Kd PE3UACHTA U TIOCJIE €TO BBITPY3KHU JIOJDKHBI
COBIAJATh B TOYHOCTH 10 eauuuibl (Y Hac B mpumepe 591664 = 591664).

BrIirpy3ky pe3uzieHTa MOKHO BBIIOJHUTH B HAILIEM CJIy4ae U U3 KOMaHIHON CTPOKU:
C:\work>tsrpos /U
TSR was unloaded (Init part)!

C:\work>
Kontpoib Beirpy3ku ¢ nomouisio MEM 3neck BoimonnsieTcst ananorudno. [pu 3aganuu

OIIMOOYHBIX mapamMcTpoB 6y/:(eT BBIJAHO COO6H.I€HI/I€Z
C:\work>tsrpos /L
Error - command line parameters!

C:\work>
[IporpamMma JaHHBIX IPOBEPOK JOJKHA ObITH OopMIIeHA B CIELUATBHOM JOKYMEHTE
(“ITporpaMma 1 MeTOAMKA HCHIBITAHUI” — CM. TpeOoBaHus k qokymeHTaimu KP Ha caiite), Bxo-
JSIIEM B COCTaB MakeTa JokymMeHTauuu Ha KP u noimkHa 0053aTenbHO COIepKaTh:
— YCIIOBHS MPOBEACHUSI UCTIBITAHUN U
— IIOCJIEI0BATEIbHOCTh IIPOBEPOK, O(OPMIICHHBIX B BUAE TaONHIBI, C 00sA3aTelb-
HBIMHU CCBUIKAMHU Ha ITyHKTHI (DyHKIIMOHAIbHBIX TpeOoBaHuii T3.
[TpoBenenue nposepok npu caaue KP MoxkeT ObITh BBIITOTHEHO BBIOOPOYHO, IO3TOMY OT-
JIeJIbHBIE CTPOKHU TAaOJIUIIBI IPOBEPOK JI0JKHBI 00€CIIeUnBaTh MOCIEJ0BATEIBHOCTD JIOTHYECKH 3a-
BEPIICHHBIX AEHCTBUI, HE 3aBUCAILIUX OT APYI'MX IIYHKTOB IIPOBEPOK.
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21. 21 Pa3paboTka 6nok-cxem nporpamm

Bakneiimmm 3Tanom pa3paboTKy MporpamMm U MPOrpaMMHBIX CUCTEM SIBIISIETCS (popMalIn-
3a1usl POLIecca BHIMOIHEHHS OTepaluii (IaroB, JeMCTBUM, BIOXKEHHBIX MPOLIECCOB U T.1.). DTOT
3Tan Tak)kKe Ha3bIBalOT pa3paboTKoil airoputMma nporpammsl. Jis takoii dopmanuzanuu (hopma-
JM30BaHHOTO OIMMCAHMs) JOJKHBI OBITh MCIIONIB30BaHbI (hOpMaTM30BaHHBIE S3BIKU, HE COMEpIKA-
e HeoaHo3HayHocTed. CyIecTByeT MHOTO MOAOOHBIX TpaMUecKHUX S3bIKOB, HO, Ha MOW
B3IJISAJI, CAMBIM yJITQUHBIM SIBJISIETCS (DOPMATU30BAHHBIN SI3BIK OJIOK-CXEM.

HyxHO uMeTh B BUIy, YTO 3TOT A3BIK MOJAXOAMUT HE AJSl BCEX OMHCAHMIA MCIOIB3YEMBIX
pH pa3paboTKe MPOrpaMMHOr0O 00eCTIeYeHNs, a B IEPBYIO O4Yepe b UCIIOIb3YETCS ISl OTIMCAHUS
MOCIIeIOBATENILHOCTHU AeCcTBUI U KoMaHa. Hampumep, [7st onucaHus CUCTEM KJIacCOB IPUMEHS-
€TCs SI3BIK IarpamMm KJIacCOB, JUIS OMUCAHUS CTPYKTYp 0a3 JaHHBIX rpadUdecKuil S3bIK CYIIHO-
cteil u cBszeit. OqHako, ecniu Bam HeoOxoaumo pa3paborath MeToA Kiacca (mporenypy, QyHk-
LU0 ¥ T.JI.) Ja)e CPEIHEH CII0KHOCTHU, TO TIPH pa3paboOTKe €€ U €€ OTIaIKu 000HUTUCH Oe3 OJI0K-
cxeMbl. Sl y’e He TOBOpIO O JOKYMEHTUPOBAHHM IMPOTrPAMMHOI0 00ECIeYeHuUs, COXPAaHEHHS HH-
(dbopmanmu o0 MPOEKTe IS MOCIETYIOIIETO COMPOBOKICHUS U MOJICPHU3AIUH.

s maboparopHeix pabot no aucuumiinHe CUCTEMHOE MTPOrpaMMHUpPOBAaHUE, IIPU paspa-
00TKe KOMaHHBIX (ailyioB U porpaMm Ha si3blke AccemOuiep, eaecoodpasHo (1 Tpedyercs) uc-
M10JIb30BaHKE OJIOK-CXEM KaK OCHOBHOTO SI3bIKA JUIsl OMMCAHUs anropuT™MoB. [loaTomy, 51 B TaHHOE
1mocoOue BKITIOYMIT 3TOT pa3zell.

S13bIK OJI0K-CXeM sIBIIsI€TCS TpaUUECKUM S3bIKOM ONUCAHMS alropuTMoB. B obmem ciy-
gae, 0JIOK-CXeMa 3TO OPUEHTUPOBAHHBINA rpad) U3 CHEIUaIbHBIX AJIEMEHTOB - OJIOKOB (BEpPIITHUHBI)
U CBSI3€U (CTPEIKU U JINHUM).

21.1.21.1 Ha3Ha4yeHuMe OGNOK-cxem nporpamMmm

brok-cxemsl (s1 Oy 1y UCTIONB30BaTh Ha3BaHKE C 1e(PUCOM, XOTS JOITYCTUMO H IPYTOE) 103~
BOJISIFOT OOECIIEYUTH CIIEIYIOIIEE:

— Coznate (opManu30BaHHOE OMHUCAHHME airopuTMa paboThl pa3pabaTeiBaeMOW TIpoO-
TPaMMBEI.

— Ha cMbICTIOBOM ypOBHE U Ha JIOTHYECKOM YPOBHE TPOBEPUTH NMPABHILHOCTH OMIMCAHHOTO
QITOpPUTMA.

— BpyuHyto (110 maram) BBIIIOTHUTE CO3/IaBa€MYIO MPOTPaMMy U IPOBEPUTH KOPPEKTHOCTh
BBITTOJTHSIEMBIX JIEUCTBUI U MOJy4aeMOro pe3yabTaTa.

— CnyXuTh OCHOBOH JIJISl CO3[JaHUS IPOTPAMMBbI HA KOHKPETHOM SI3bIKE MPOTPAMMHUPOBAHUS.
Oopamato Bamie BHUMaHKE, YTO TOJIBKO B 3TOT MOMEHT MOKET OBITh MPUHSATO PEIICHHE O
BBIOOpE SI3BIKA TPOTPAMMUPOBAHUS, IPUYEM UMEHHO XapaKTep OJIOK-CXEMbl, WIH €€ BU/I,
MO3BOJISIET CACJIaTh TAKOW BHIOOP O0Jiee TOUHO.

— CayXdTb TIOACKA3KOM MPH OTIAJKE MIPOTPAMM C TIOMOIIHIO YHUBEPCAIBHBIX OTJIAYUKOB.

— He uckiroueHo, 4To MO HAIMCAHHOM MPOrpaMMe MOXKET OBITh TOBTOPHO MOCTPOEHA OJI0K-
CXeMa, a €€ MOXKHO CPAaBHUTPH C OJIOK-CXEMOM, MOCTPOSHHON Ha dTare MPOSKTUPOBAHHMS.
OTO CpaBHEHHE MOXET NMPHUBECTU K CIEAYIOLIMM BBIBOJAM: IpPOrpaMMa MOCTPOEHa He-
BEPHO, OJIOK cXeMa ITOCTPOeHA HEBEPHO WIIH, YTO HE YUTECHBI BAKHBIE OCOOCHHOCTH pa3pa-
OOTaHHOTO ANrOpUTMA.

Jymaro, 4To TaHHBIN TIEpeYeHb MOKET OBITh MPOJIOJDKEH U Aaliee, a 31eCh 1 OTMEUY, 4TO
0JIOK-CXeMa MPOrpaMMBbl MO3BOJISIET MPEACTABUT MMPOTPAMMY U alITOPHUTM B IIEJIOM, B BUJIE €U~
HOT0 00pa3a, Mo KOTOPOMY MOXHO JIaTh €€ OIICHKY: IJI0Xast porpaMMa wim xoponias. Hampumep,
ecyii B OJIOK-CXeMe MHOTO CBsi3eil (B TOM uuclie ¥ U30BITOUHBIX), TO, BO3MOXKHO, CIIEAYET MOy~
MaTh O TOM, YTOOBI UCTIOJIB30BATh MPOLIEAYPHI M, TEM CAMBIM, YIIPOCTUTH MOHUMAaHKE aJrOpUTMa
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U HamMCaHHOU mporpammbl. CUuTal0, 4YTO MPOrPaMMUCT, KOTOPBII HE yMEeT NMPaBUIbLHO 0POpM-
JSTh OJIOK-CXEMBI M HE HUCIIOJIb3YET UX B CBOEH paboTe, He MOXKET MPETeH10BaTh Ha 3BaHUE IIPO-
(eccroHaIBHOTO IPOrpaMMucTal

B 3aBucuMocTH 0T 3Tamna pazpaboTKy aIrOpUTMOB MPOrpaMM, OJIOK CXEMbl MOTYT UMETh
pa3HyIo CTENEeHb JeTAIbHOCTU. bojiee Toro, TeXHOIOTUs pa3paboTKU OJIOK-CXEM JOJKHA Mpeay-
CMaTpPUBATh IOCJIEJOBATEIBHOE PACKPBITUE IETAICH alTOPUTMA, IIOCTENIEHHOE YTOYHEHHUE JEH-
CTBHIA M OTlE€palrii, BBIMOIHAEMBIX IS perieHus 3anaud. Camblil JeTanbHbIi CIOCO0 OMHCaHUsS
IIPOrpaMMBbl — 3TO ONMCAHME HA YPOBHE KOMAaH] WMJIM ONEpaluil si3bIKa. XOTs 3TOr0 HE BCeraa
HY>KHO, TEM HE MEHEE, ITO BO3MOKHBIN U CaAMbI HU3KUH YPOBEHb OIUCAHUs, K KOTOPOMY HYXKHO
CTPEMHUTHCS, B YACTHOCTH IIPU JOKYMEHTHPOBAHUN IIPOIPAMM.

OtMmeuy emie 0JJHy 0COOEHHOCTH OJIOK-CXEM, KOTOpast UHOTAa MPUBOAMT K HETOYMEHHIO.

21.2.21.2 AnemMeHTbl O510K-CXeM nporpamMmm

bnok-cxeMsl, kKak OBLIO YK€ OTMEUEHO, NPEACTABIISAIOT COO0N OpUEHTHUPOBAHHBIN rpad, B
BEPIIMHAX KOTOPOT'0 pa3MeIaoTcs crennpuieckue 3neMeHTsl. Kaxiplii a1eMeHT numeeT ocoOeH-
HYIO CTPYKTYypy, CBO€ HazHaueHue 1 00o3HaueHue. CaMoe CyIECTBEHHOE OTIMYHE HIIEMEHTOB —
YHCIIO BXOJAIIMX M BBIXOAAIUX cTpesoK. Jloruka paboTsl 3ieMeHTa OJI0K-CXEMbl B OCHOBHOM H
omnpezensercs ux yuciaoMm. OCHOBHBIE 3JIEMEHTHI (MX 0003HaYEHUS U HAa3HAYCHHE ) IPEICTaBICHbI
B Ta0JIMIly pacrooKeHHON HIDKE.

Ne Oo0o3HaueHHne JIeMeHTa Ha3nauenmue IIpumeuanue
DJIEeMEHT THMa MPOLEecC OIH-
l CBIBA€T TMOCJEI0BATEIBHOCTH | Mcnomnb3yeres
nerctBuil U onepanuil. Ome- | KaKk  3JIEMEHT
MNMpouecc
1. paly  BBIIOJHSIOTCS OJIHA | TIOCIEA0Ba-
l 3aApyrod  06e3  ycCJIOBHWil. | TEJIbHOM JeTa-

Nmeer oaHy  BXOJAIIYIO | JTU3AIUU.
CTPEJIKY U OJHY BBIXOISILYIO.
DJIEeMEHT BETBJICHUS, THMa | MOXHO Hc-

0

1

ycnosue. Ecnu ycnosue npu
NPOBEPKE MOTyYaeT 3HAUYCHHUE
uctuna (1, A, TRUE), to
JieNie  BBITIONHSCTCS TEPeXoj
[0 CTpeJKe MOMEYEeHHOH 1.
Ecau ycnoBue mnosyyaer Ha
KOHKPETHOM 1Illare 3Ha4yeHHe
noxs (0, HET, FALSE), to
BBINOJIHSETCSL Iepexoa Mo
CTpeJKe moMeueHHoi 0.

MOJIb30BATh
0003HavYCHUS

CTPEJIOK (1,
A, HWcruna,
FRUE) uu (0,
HET, JIOXHb,
FALSE) coot-

BETCTBCHHO.

0 1
3. Ycnosue

OTO BapuaHT KOHCTPYKIMH
ycinoBue. OnucaHue aHaio-
ru4yHo. Bo3moxHBI U npyrue
BapuaHThl cTpesnok. Camoe
IJIaBHOE: OJIHA BXOJUT, a JBE
BBIXOJISIT.
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T

MEp BBIXOJA, MO KOTOPOMY
MIPOU3BOJUTCS nepegada
yHpaBJIeHus.

Ne O0o03Ha4YeHHUE YJIeMeHTa Ha3nauenue Ilpumeyanue
Hauano unkna JlanHbI 3JIeMEHT, 3JeMeHT | JlanHbid  3lie-
OMNUCaHUs LIUKJIOB, UMEET JIBE€ | MEHT PEeKOMEH-
Komey BXOJISIIIIME CTPEJIIKU U JIBE BBI- | TyETCS TUTSL
xoJsmme cTpeiaku. Hasnade- | opopmiteHus
HHUE CTPEJIOK OKa3aHOo Ha PU- | OJIOK-CXEM Jia-
4. ara cyHke. B nosne nannoro 61o0ka | 60paTtopHbIx
3aMUCHIBAIOTCS YCIOBUS MpPO- | paboT.
JIOJDKEHUS IUKJIa U U3MEHsIe-
B Teno uakna MbIE€ Ha Ka)KJIOM €ro mare na-
paMeTpBhl.
Hpyroii anemeHT 1yt opranu- | IIpu opranusa-
3allMM  [UKIUYEeCKUX ¢par- | MU BJIOXKEH-
( 1 MEHTOB TiporpamMM. OH COOT- | HBIX ITUKJIOB HE
Havano uukna
BerctByeT 'OCTy. DToT 311€- | Bcerna — ABIs-
¢ MEHT COCTOWT W3 JBYX 4Ya- | €TCS  Harjsji-
: CTel, B NEPBOM 3alMHCHIBA- | HBIM. DJIEMEHT
I0OTCSI HayaJbHBIC YCIIOBUSA | HE  SIBIISICTCA
5 Teno uukna o
. IIUKJIa, @ BO BTOPOM YCIOBHS | 00s3aTEIbHBIM
: €ro MpoJIOJHKEHUS. nast JIP.
L KoHewn umkna J
OnemeHT st o6o3zHayeHus | B JIP myume
l BBIBOJIa MH(OPMAIIUH, B YaCT- | HCIIOJIH30BATh
HOCTM Ha Imedarb. J[aHHBIN | mpouecc.
NMeuvaTe
6. AJIEMEHT TMOXO0X Ha 3JIEMEHT
TUIA MPOLECC U BO MHOTUX
CIydasx MOXET ObITh UM 3a-
MEHEH.
DlieMEeHT Tumna mnepekioda- | Pexomenmay-
Tenb. ViMeeTr oauH BXOJ U | €TCS ISl BBI-
MHOECTBO  BbIXOJOB. [lo | monnenus JIP
RS VTR KJIFOUEBOMY YCJIOBHIO OIpeE- | MO Kypcy.
7. nensiercs (BbIYMCISETCs) HO-
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3aBepLueHus

Mpoaonxkutb

Teno uukna

crpykuuu. OTiauuMe 3aKiro-
9aeTcs B TOM, YTO TEOpeTHYe-
CKU BO3MOJKEH IMKJI 0€3 e/u-
HOT'O BBITIOJTHEHHS TeJIa IIUKIIa
(CpaBuu xonctpykiuu DO u

WHILE).

Ne O0o03Ha4YeHHUE YJIeMeHTa Ha3nauenue Ilpumeyanue
Oto apyras gopma 61oka mie- | [[pumeHsITh
pexmrouatens. Ho ecth ¥ OT- | pa3HOBUIHO-
JMYUs, HATpUMeEp, YCIIOBHS, | CTH OJIOKOB Iie-

Venosme 1 MOTYT OBITh Pa3HBIMH H | PEKIIOYATEIIS
YHCIIO BBIXOJOB OOJBIIE HA | XKEIATeIbHO Ha
€IMHUILY, TaK KaK IIPEyCMOT- | OCHOBE JIOTHKH
pEeH BapuaHT, KOTJa HU OAHO | paboThl  TpO-
yclioBUE He cpabortano (MO | TPaMMBL.
8. Ycnoswue 2
ymostuanuio - default).
N
Ycnosue N
l 3nech TpelCcTaBlI€HAa KOH- | DTy MpoOCTel-
CTPYKILHMs, KOTOpas HEe SBJs- | 1IyI0, HO 0000-
HY unkna eTcs OTJENbHBIM DJIEMEHTOM | HIEHHYIO
l OJIOK-CXeMBI, @ COCTOMT U3 | OJIOK-CXeMy s
TPeX BaXKHBIX OJOKOB, KOTO- | BKIFOUMJI  JIJIS
> Teno unkna pBI€ TOJDKHBI PUCYTCTBOBATH | 60€e YEeTKOTOo
9. B JIOOOM TIIMKIIE: 3aJaHUe | TOHUMaHHUS
S —— HAYaNBHBIX YCIOBUH IMKJIa | MUKIOB.  Ta-
(HY), Teno nmxma, mpoBepka | Kyr0 KOHCTPYK-
YCIIOBHSI  3aBEPIICHUA/TIPO- | U0  MOXKHO
Nposepia JTOJDKEHUS UK. UCTIOJTb30BaTh
3aBepLueHust C o1eparopom
IF, if.
l 31ecy Takke NpeicTaBieHa | Ty NpocTeid-
KOHCTPYKLUS, KOTOpas He sB- | 1Iyt0, HO 0000-
T LTE JSETCS OTHENBHBIM DJIEMEH- | IIEHHYIO
TOM OJIOK-CXEMBI, @ COCTOUT | OJIOK-CXeMy S
U3 TPEX BaXKHBIX OJIOKOB, aHA- | BKIIOYMI IS
JIOTHYHBIX TIPEABIAYIICH KOH- | OoJjiee 4EeTKOTO
10. MpoBepka

IIOHUMAHU
muknoB.  Ta-
KYIO KOHCTPYK-
IMI0O  MOXHO
HCIIOJIb30BAaTh
C oIepaTopom
IF, if.
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Ne O0o03Ha4YeHHUE YJIeMeHTa Ha3nauenue Ilpumeyanue
Takoli aneMeHT ucnoaszyercs | HeoOs3aTenb-
JUTSL BBIJICTICHUSI B OJIOK-CXE- | HBIA  AJIEMEHT
Max Y4acTKOB BbI30Ba Mpolie- | Omok-cxeM. B
11 <—>< Mpoueaypa ) nyp (pyskumii, wmetomoB, | moJs OJoKa 3a-
MOJMPOrPaMM H T.J.). MUCHIBACTCA
JIBoiiHasi cTpeJsika IMOKa3bl- | HA3BaHUE IPO-
BaeT TO, YTO BBIMOJHIETCS | LEAYPHI.
BO3BPAT U3 MPOLETYPHIL.
JlaHHbIi1 anemeHT onpeaenset | g nmporpamMm
m Hayajo airopuTMa, Hayajo | C HECKOJIbKUMHU
BBITIOJTHCHUS MPOrpaMMBI. | BXOJaMHU
12. Yamre Bcero B OJHOW OJIOK- | HAYaJIbHBIC
CXEM€ TaKOW 3JIEMEHT OJHH. | SJIEMEHTBI
NMeer onHY BBIXOMSILYIO | JOJKHBI OBITH
CTpEIIKY. MIOMEUEHBI.
JlaHHBIN A7IEMEHT OnpeAesieT | DIEMEHT
KOHEIl aJITOPUTMa, KOHELl Bbl- | OKOHYaHUS MO-
MOJIHEHUSI Tporpammbl. Ta- | keT UMETh
13 m KHUX DJIEMEHTOB MOXET OBITh | OUH WU He-
HECKOJIbKO, B 3aBUCUMOCTH OT | CKOJIBKO ~ BXO-
JIOTUKUA PabOThI MPOTPAMMBL. | JIOB.
Umeer oaHy  BXOIALIYIO
CTPEJIKY.
JlaHHBIH (M CTIeAYIOIIHIT) 3J1e-
MEHT  HCHOJB3yeTCs IS
YCJIIOBHOTO pa3pbIBa COCIUHSI-
omux JuHui. B 1ome »ne-
14, MEHTa 3aIHUChIBacTCsI 0003Ha-
yeHue (uvame OykBa WM
mudpa). OT0 0003HAUEHUE
JTOJIKHO COOTBETCTBOBATh
0003HAaYEHUIO JPYrol TOYKHU
pa3phbIBa.
OTOT 3JEMEHT SIBIIETCA Map-
HBIM K mpenpiaymemy. OHu
15. MO3BOJISIIOT OpraHu30BaTh
pa3pbIB TUHUN HA OJHOM JIH-
CTE WJIM Ha Pa3HbIX JIUCTAX.
S DOneMeHThl B BUAE NPOCTHIX | JIuHUKM MoOryT
I JIMHUM ¥ IMHUM CO CTpeNKaMu | ObITh  JIOMa-
3a/1al0T CBSI3U MEXAy OJI0u- | HBIMH, HO
— HBIMH  3JICMEHTaMH  OJIOK- | TOJBKO  TOJ
<+ cxeM. J{7s1 muHwmii 6€3 CTPeNoK | MPSMBIM YTIIOM
16. noapasymeBaercss  crpenka: | (OCT).
CBepXxy - BHM3 M ciueBa - | [Ipenmouru-
Hanpaso. JIMHUM ¢ TBOMHBIMU | TEJIbHEE  HC-
CTpelIKaMHi  HUCHOJIb3YIOTCS | MOJIb30BaTh
st 00O03HAYeHWs BHI30BA | JIMHUH co
POLEYD. CTpEJIKaMHU.
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21.3.21.3 Npumepbl 610K-CXeM NporpamMmm

B nanHOM paszene Mbl pacCMOTPUM HECKOJIBKO MPUMEPOB OJIOK-CXEeM ISl WILTFOCTpaLUn
HCII0JIb30BAaHMUs 3JIEMEHTOB U IPUEMOB [TOCTPOECHUS alNrOpUTMOB. [IprMepsl pocThie U COOTBET-
CTBYIOT IIpOrpaMMaM, KOTOPbIE PAacCMOTPEHBI B APYTUX pa3zenax HacTtosuiero nocobus. [lepen
0JIOK-CXEMOH JiaHa CChUJIKA Ha paslell, B KOTOPOM ONMCaHa IpOorpaMMa € COOTBETCTBYOILAS.
Ecnu menkHyTh MbIIKOW Ha ccbUIKy (¢ kinaBumieil Ctrl) MoxkHO omepaTHBHO mepeilTu K Tecty
[IPOrpaMMBbl.

[Tpumep GOK-CXEMBI ITpOrpaMMbl Ui KOMaHIHOTO (haiiina, pacCMOTPEHHOr0 B pasjelne
5.7. 5.7 Ilpumepsl KoMaHIHBIX ¢aiinoB. JJaHHBI KOMAaHIHBIN (ailll COOTBETBYIOT MpOTrpamMmme,
KOTOPYIO HY>KHO pa3paboraTs B JIP Homep 2. B G110k-cxeme 3Toro npumepa npoaeMOHCTPUPOBAHO
UCIOJIb30BAaHUE NEPEKII0YATENIs U 3JIEMEHTOB ThMa mpouecc. OTMETUM, YTO MEPEKI0YaTeb B

(  Havano )
v

| Ouncrtka akpaHa

'

BbiBOAO MeHIO
(ECHO)

!

3anpoc KnaBuwumn
(BE ASK)

v

ERRORLEVEL = ?
1 2 3

@¢— Pexuml Pexum 2

v

C KoHeu )

KOMaH/HOM (paiiie pean30BaH C MOMOIITIO AUPeKTUB |F, mosTomy, cTporo rosops, 0J10K-cxema
HE COBCEM TOYHA, XOTS MOJIHOCTHIO OTPa)KaeT aJrOPUTM MporpaMmsbl. [IpuumHa HETOYHOCTH
JTAHHOM OJIOK-CXEeMBI 3aKITI0YaeTCs B TOM, HE SICHO Ky/1a MbI Oy/IeM IBUTATHCS B TOM CITydae, KoTaa
oynet momyuen pesynbrar ERRORLEVEL < 1. BcmoMHuTe, 9TO CpaBHEHHE BBIMOIHSIETCS TIO
ycnoputo >=. [lpm wmcrompzoBanmn BE ASK nmomyctrMo HazHaumTh KIIFOY BO3Bpara IO
yMon4anuto, Hanpumep 3. Torga mporpamMma 3aBepIIUThCS Jake MPH HEBO3MOKHOCTH 3a/IaHU S
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HY>KHOTO HOMepa ¢ kiaaBuarypsl (ommmyHbiMu oT 1, 2, 3). IIpu ucnonszoBannun CHOICE Ttakoe
HEBO3MOXHO, TaK KaK KITI0Ya M0 YMOJTYaHHIO 32/1aTh HEJb3sl.

Korma BbeiOpan MeTox peaiu3alMyd alropuTMa MOXKHO MPUCTYNUTh K HANHCAHUIO
nporpammbl. Eciii O510K-cxeMy Ui Hamero KOMaHAHOTO (haiiira MOCTPOUTH TOCTe HalMCaHHS
IIPOrpaMMBbl, TO OHA MOJKET BBITJISUIETh TaK, KaK MMOKa3aHO Ha CIEIYIOIEM PUCYHKE.

Ota 610K-cxema ABIsIeTCs 00Jee TOUHOM, TaK KaK MOXKET MPaBHWILHO padoTaTh U B TOM
clly4ae Korja Koj Bo3Bpara < 1.

( Hauvano )
v

OuyncTka 3KpaHa S

v

BbiBOA MeHIO
(ECHO)

v

3anpoc knaBumn
(BE ASK)

ERRORLEVEL=3
a

Het

ERRORLEVEL=2

Het

ERRORLEVEL=1

Het

(o)

B at0ii cxeme MEPCKI0YATECIIb TIOCTPOCH HAa OCHOBC BTOpOfI KOHCTPYKIHH.

Pexum 2 —DA

Pexum 1
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[Tpumep GJI0K-CXEMBI AITOPUTMA TIPOTPaMMBbl Ha sI3bIKe AcceMOIep ¢ mpoueaypamu ( CM.
pazzaen 10.5. 10.6 TIpumep mporpammel ¢ nporueaypamu ). Cremyromias 0J0K-CXeMa MoKa3bIBaeT
KaK MCIOIh30BaTh OJIOKH BBI30Ba MPOIIEAYD.

( Hauvano )
v

3arpys3ka DS

v

BbiBog cumBona > ( )
LET PUTCH

MepeBoa cTpokun 4—»( CRLF )

v

dopmupoBaHue PA -
ANUHHOro agpeca

L 2

BbiBog cumBona B <—>C TESTP )

v

MepeBoAa CTPOKK 4—»( CRLF )

OxupgaHue BBoaa
cuMBoOna

v

3aBepLieHne
nporpaMmbl

v

( Kowew )

Jl1s OTAeNbHBIX MPOLEAYP HY’KHO pa3paboTaTh OT/AEIbHbIE OJI0OK-CXEMBbI U MPEACTAaBUTh B
otyeTe. B MeTonyeckux ykazaHUsIX OTMEYEHO, YTO €CiId Brl ncnonb3yere MOBTOPHO OAHU U Te€
e MPOLEAYPhI, TO JOMYCKAETCS HE MOBTOPATh B HOBBIX OTYETaX OJIOK-CXEMBI 3THX MPOLEIYD.
IIporpamma nist 9T0M GIOK-CXeMBbl 04eHb npocTa. OnHaKo, OJOK-cXeMa Hy KHa JUId AE€TaJIbHOTO
OIMCaHMs 11aroB, KOTOPbIE HY>KHO BBIIOJHUTD JUI PELICHUS 3aJauu.

B neranbHO# Gs10K-cXeMe MBI MOKEM paclucaTh aIropuT™M padoThl MPOrpaMMbl BIJIOTh
710 OTJIEJIbHON KOMaH 1bl. DTO MO3BOJISIET MPOLEAYPY KOJUPOBAHUS CIeTaTh IPOCTON U popMaiu-
30BaHHOHM. BO3MOXHO B rpynmnax pa3paOOTUHMKOB U TaKoe: OJHMH MPOrpaMMHUCT-aHAUTHK pa3pa-
OaTbIBAaET AITOPUTMBI U 0OOPMIISET JIeTaIbHbIE 0JI0K-CXEMBI, a Ipyrue, IpruueM MeHee KBaIu(u-
LIUPOBAaHHBIE BHINIOJIHAIOT KOAUPOBAHKUE U OTJIAJIKY porpammM. Takoe pa3aesieHne BO3MOKHO, TaK
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KaK Ipoliecc CO3/IaHMs aITOPUTMOB PeIICHU 3a1au 0oJiee TPyA0eMOK, TpeOyeT OOJIbIIEro OIbITa
u kBanupukanuu. Yacto ObIBaeT TaK, YTO HAUMHAIOLIME IPOrPAMMUCTHI 3aHUMAIOTCS] KOJAUPOBa-
HUEM NPOTrpaMM JI0 TEX MOP MOKa HE NOJy4aT JOCTATOYHOI'O OIbITA U 3HAHUH JIsl CAMOCTOSTENb-
HOM pa3pabOTKU CIOXKHBIX aJITOPUTMOB IIPOrPAMM.
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JeranpHas Gi0K-cxema mporpammbl Ha Accembiepe A BbIBOJIa 2-X CHUMBOJIOB IpHUBE-
JICHA HUXKE.

()
:

3arpyska DS
PUSH CS
POP DS

:

BbiBog cumBona LET
MOV DL , LET
CALL PUTCH

<—H PUTCH )
n
epeBoA CTPOKMU ( CRLF )

CALL CRLF

v

dopmupoBaHmne PA

LEA BX , TESTP
MOV PA , BX

MOV PA + 2 ,DS

v

BbiBoa cumBona B
MOV DL , 'B'
PUSH DX
CALL DWORD PTR CS:[PA]

TESTP )
POP DX

n
epeBopf, CTPOKU ( N )

CALL CRLF

OxuagaHne BBoAga cumBosa
MOV AH, Ol1lH
INT O021H

v
3aBepLueHne NporpaMmmbl
MOV AL, 0
MOV AH, 4CH
INT 21H

v

o)
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Hwxe mpencrasiieHa 0JI0K-cXxema TpOIe Iy Pl I TIPOTPAMMBI TIeYaTH CHMBOJIOB U CKaH
Koz10B KiaBuul ( cM. paszzen 23.7. 23.7 IIporpamMMsl AJis IOJIYYESHUS CRUCKA KOOOB ).

( Hauano )

YcnoBue KoHUaA e )
LMKna He 3agaHo (1)

YutaTb cuMBOn:
key = getch()

BbiBoa
cuMmBoOna

BbiBoAa scan
Koga

Aa BeiBog 1 3anpoc
A noaTBepxpeHus
Het key = getch()

( KoHeL, )

B »T0ii mporpamme B MHTEPAKTHUBHOM PEXHME CUUTHIBAIOTCS KOJBI HAXKATHIX KIIABUII, U
MpOU3BOAUTCA UX pacrieuatka. [Iporpamma Hanucana Ha s3pike CH. B manHom nipumepe npomusi-
JFOCTPUPOBAHO: UCTIOIB30BaHUE [IMKINYECKON KOHCTPYKIUH. VICII0JIb30BaHKE YCIOBHBIX YJIEMEH-
TOB U MPUMEHEHHE IIEMEHTOB JJIs pa3pbiBa JIMHUH CBSI3H B OJIOK-CXEME.

B nporpamme opranu3oBaH O€CKOHEUYHBIM UK. BBIXOX M3 IUKJIA BBIMOIHSAETCS B TEJeE
IUKJIa TIpY IpoBepke Haxkatus kinaBuimu ESC (kox 27) u moaTBep kAeHHS KiIaBumamMu Enter wim
knaBuieit “Y”. IIpu cuuThIBAaHUM KO/1a KJIABHUILMU POBEPsIETCS MEPBbI 6aiiT. 3HaueHue nmepBoro
OaiiTa yKa3pIBacT Ha BBOJ IEYaTHOTO CUMBOJIa Wik BBOJ ckaH koxa (key = 0). ITogpo6GHO o ckaH-
Koax cMoTpuTe B pasnene nocodus 23.5. 23.5 SCAN — koowi.

[TpoBepkH B MporpamMMe BBITMOJIHSIIOTCS OnepaTopoM if U yCIIOBHBIM BBIpaXKEHHUEM. Y CIIOB-
Hoe BeipakeHue (isgraph( key ) ? key : ' ") BcraBieHo B BbI30B GyHKIuH iedatu — Printf. dyxk-
s isgraph npoBepsieT MpHU3HAK MEYaTHOTO CHMBOJIA U 0ToOpakaeT cumBo (Key) miau mpobert
OTMeuy, 4TO B OJIOK-CXEME 3Ta JIOTMKAa OTOOpakaeTCsl YCIOBHBIM 3JIEMEHTOM, B IpPOTpaMMe
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BCTaBJIeHA B BbI30B (yHKIMHU. KcTaTu, 3T0 0/1HA U3 NPUYHMH TOTO, IOYEMY HE BCErJia MpOrpaMMbl
CreHEepUPOBaHHbIE aBTOMATUYECKH SIBIAIOTCS 3 deKTUBHBIMU U HarasaHbiMu. [locne npoBepku
3aBepiueHus mo ESC B nmporpamme BBINOJIHSAETCS 3alIpOC CUMBOJIA MOATBEPKACHUS U MIPOBEPKa
ero BBojia. JJ1st 5TOTO UCTIOIB3YIOTCS YCIIOBHBIN DJIEMEHT OJIOK-CXEMBI.

U nocnenHee, ¢ MOMOIIBIO 1eMeEHTa B Kpykouke (“A’) Mbl moKa3bIBacM, KaK CAeIaTh
pa3pbIB JIMHUY CBSI3U. DTO MO3BOJISET HE TAHYTh CBSI3YIOILYIO JIMHUIO Ye€pe3 BCIO CTPAHMILYy U U3-
OexxaTh nepeceueHus JUHUA. [locne BBISICHEHUS TOTO, SIBISETCS JIM CUMBOJ NIEUYATHBIM MIIU HET,
MBI JIOJKHBI IEPEUTH Ha MIPOBEPKY 3aBEPIICHUS LIUKIIA. DTO JIeNaeTcs ¢ MOMOIIBIO 100aBIeHUS
3JIEMEHTA C CUMBOJIOM “A” B MECTO NPOBEPKHU KIIABUIIIM 3aBEPILICHUS.

21.4.24.4 OcbopmneHune 6noK-cxembl NporpaMmmbl

[Tpu odopmitennn GI0K-CXeM HYKHO COOI0AATh (POpMabHbIE, BU3yalbHbIC U CEMAaHTHU-
gyeckue npasuia. @opManbHbIe IPAaBUIIA 331AI0TCS S3BIKOM OJIOK-CXEM M H300paKEHHEM €ro 3Je-
MEHTOB. Bu3yanbHble npaBuiia No3BOJSIOT cAeNaTh OJ0K-cxeMy Oosee HaryiggHoH. CMBICIOBBIE
MIpaBHJIa OTIPENICISIFOTCS AJITOPUTMOM KOHKPETHOH 3a/1a4d pa3paboTku mporpammsl. [lepednciim
OCHOBHBIE ITpaBUJIA:

— Bce anemMeHTBI JOKHBI IMETh TOYHO TaKOE YHCIIO BXOJOB U BBIXO/IOB, KOTOPOE OMpEe-
asieTcs n300paKeHUEM JIEMEHTA.

— JIoJKHBI CYIIECTBOBATH ITyTH U3 HAYAJILHOTO JIEMEHTa XOTs Obl B OJJUH KOHEYHBIH 3J1e-
MEHT.

— He nomxHO OBITH 3JIEMEHTOB THIIA MIPOIECC C OJHUM BXOJOM U 0€3 BBIXOJA.

— JlanHble B OJOK-CXeMax HE OMHUCHIBAIOTCS.

— U3 snemeHTa THNa Tpoliecc He MOXKET OBITh 00JIee OJTHOTO BBIXO/IA.

— DneMeHTHI OJIOK-CXEMbI JOJDKHBI 3aHMMaTh PAaBHOMEPHO BCE MPOCTPAHCTBO CTPAHUIIBI
WJIU JICTa, HA KOTOPOM OHU PacloJlararoTcs.

— DIJeMeHTHI IOJKHBI UMETh MPUOIM3UTEIBHO PaBHbBIE Pa3Mephl U OJMHAKOBOE POPMATUPO-
BaHUE.

— PaccrosiHEe MEXTy dJIEMEHTaMH JTOJDKHO OBITH TIO BO3MOXKHOCTH OJIMHAKOBBIM.

— DJeMeHTHI ¥ IMHUU CBSI3U HE JIOJKHBI PaclojiaraThCs O4eHb OJM3KO JPYT OT Apyra.

— JIuHUY CBSA3M HE JOJDKHBI IEPECEeKaThCs (TOIBKO B IMOPSAKE UCKITIOYCHUS).

— Ecnu nuHun cBs3eil He IMEIOT CTPENIOK, TO HApaBJICHHE CTPEIKHU TTO/Ipa3yMeBaeTCs TaK:
CJIeBa HAIPaBO M CHHU3Y BBepX. ECIIM BO3HUKAIOT HEOJHO3HAYHOCTH, TO KEJIATeIbHO HC-
II0JTb30BaTh KOHIIEBBIE CTPEIIKH.

— bnoku B 010K-cXeme jkelaTeIbHO IMPOHYMEPOBATh, B 3TOM Cllydae yAOOHEe CO3aBaTh
ornucaHue 0JIOK-CXEM MPOrpaMM.

— TommuuHa MMHWIA CBS3U JOJDKHA OBITH OJJMHAKOBA.

— brok-cxema momxHa OQOPMIIATECS C MOMOIIBIO CTAHAAPTHBIX MPOrpaMM PHCOBAHUS,
Hanpumep MS VISIO unmu MS WORD.

Hywmeparus 6710k0B MOKET OBITH BBITOJIHEHA pa3IMYHBIMU criocobamu. Ha pucynke Hipke
MOKa3aHbl BAPUAHTHI TAKOH HyMepalHH.

| !

2 Mpouecc 4. MNevaTb

-
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Jns onmcanust OJIOK CXeM OYEHb YA00HO HCIIONIb30BaTh MPOTPaMMHBIA MpoaykKT MS

VISIO, npuyemM MOKHO BOCITONTB30BATHCS JIFOOOW BEpCcHEH MPOTPaMMHOTO TPOIyKTa. PuCyHKH
caenannble B VISIO M0OXHO JIeTKo BCTaBUTh B 10KyMeHThl MS, B wactHoctu MS WORD.

[pumevanue. [Tocie BCTaBKH PHCYHKA JKEJIATEILHO BHITOJHUTH JIBE ONICPAITIH:
BrmonauTh hopmaTHpOBaHUE 00BEKTA PUCYHKA TAK, YTOOBI OH Pa3IBUTAI TEKCT 1O TOPH-
30HTANIH (BBLACTUTH PUCYHOK, Gpopmar o0bekT =>3aknanka [lonoxenne =>KHomka no-
noTHUTENbHO => 3aknmanka O6Texkanue => Beibop CHmusy u Bepxy => OK =>0K).
BrImoHATE MPUBS3KY pUCYHKA K ab3airy. A63arl y4iie BEIOpaTh HaJ pucyHKoM. ( Biro-
YUTH PEXKUM NIPOCMOTpPA HEMIEUATHBIX 3HAKOB - T, BBIIETUTH PUCYHOK, IEPEMECTUTH SIKOPb
nepen ab3aneM ciesa, Gopmar o0bekt =>3aknanka [lonoxxenne =>KHomka momoiHH-
tenbHO => 3aknanka [lonoxenue pucynka => ["amouka ycTaHOBHUTH HpuBsizky => OK
=>0K). [Tocne 3TOro Ha sIKope MosIBUTHCS 3aMoueK. PucyHOK Oyner nepeMeniaTbCsi BMe-
cte ¢ ab3anem. HyHo paccuuTarth Tak, 4ToObl M PUCYHOK M a03al] MOMELIATUCh Ha OJTHON
CTpaHHIIEC JOKYMEHTA.

Hns pucoBanus B VISIO Hyx)HO BEIOpaTh METPUYECKUH 1M1a0JI0H OOBEKTOB C Ha3BaHHEM

“Basic Flowchart Shapes”. B aTom ma6iione coaepkarcs Bce HEOOX0IUMBbIE O0BEKTHI JJIs1 PUCO-
BaHUA OJIOK-CXEM.

21.5.21.5 Bnok-cxemMbl 1 onMcaHus AaHHbIX

B 0Omok-cxemax He MpeaAYCMOTPCHO 3JICMCHTOB AJIs OIMMCAHUSA NAHHBIX. DTO0 00BACHIETCS

TEM, 4TO OJIOK-CXeMa UCTOJIB3YeTCs ISl ONMUCAHUs JICHCTBHIA (OIIepaToOpOB), a ONMHUCAHUS Mepe-
MEHHBIX HUKAKUX JICUCTBHUI B IpOorpaMMe 0OBIYHO HE BBIMOJHSIOT. [I03TOMY omnmcaHue nepeMeH-
HBIX, TaK Ha3bIBaeMast CIICIIU(PUKAIUS IEPEMEHHBIX TIPOTPAMMBbI TIPOU3BOAUTCS OTACIBHO. JIydie
BCETO ATO C/IEJIaTh B OT/ACIBHOM Ta0uIle, B KOTOPOI 0TOOpaskaeTCs: Ha3BaHUE U TUIT IIEPEMEHHOMM,
€¢ Ha3HauYCHUE U UCTIONb30BaHue. [IpuMepoM Takoi TaOIHIIB sl POTPAMMEBI BBIBO/IA CUMBOJIOB
MOJKET OBITh ClIeyIoIas TabuuIa:

Ne Ha3Banue Tun Ha3znauenmue I'ne ucnosan3yercs
1. | LET DB Jns BeIBOma cuMBoja | B mporpamme u mporie-
Ha KpaH nype PUTCH

[TonbITKa onMcaHus JaHHBIX B JaO0OPaTOPHBIX pabOTax M peHTHHrax OyJeT paclUeHHBAThCS Kak
OIMOKa, ¥ CBHJIETEIHCTBOBATH O HE3HAHUM TPABUJI HAMMMCAHUS OJIOK CXEM U JIOTHKH IMPOTPamMM.
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22. 22. MakpocCbl U UX NPUMEHEHUEe

22.1. 22.1 HazHa4yeHMe MaKpocoB

MakpoKOMaH Il — 3TO OUY€Hb UHTEPECHBIA MEXaHU3M JIJI pa3pabOTKH MPOrPaMM Ha SI3bIKE
AcceMbiiep. MakpoKkoMaH/Ibl HJIM WHA4Y€ MAKpOCHI (Ha KaproHe MPOrpaMMHCTOB) 0OpadaThiBa-
FOTCS Ha dTare KOMIWISIUN U MO3BOJIAIOT CAeIaTh porpaMmy 0oJiee HariasgHOW 1 0003pUMOH.
Maxkpochl MOTYT HCTIOB30BATHCS ISl CO3JJaHUSI COOCTBEHHOTO SI3bIKA MPOTPAMMHUPOBAHUS U3 KO-
MaH]I, 3alMCaHHBIX ToJIb3oBaTeseM. B mporpamme Ha si3bike AccemOmep Bel MOXeETe BCTPETHUTH:

— Mammnabsle KOMaHbI,
— JupektuBbl Accembuepa
— MaxkpokoMaH[IbI U
— KommenTapuu.
JIyist uCTIONTb30BaHMSI MAKPOCOB B ITPOrpaMMax Ha si3bIke AcceMOiep Hy»KHO:
— OnucaTth MaKpOKOMaH/Ibl, JaTh ONPEIEICHHUS MaKpoca.
— BbInonHUTH BRI30B MAaKpPOKOMAaH bl (MAKPOBBI30B)
— IIpoBeputh MpaBUILHOCTH PAOOTHI MAKPOKOMAHABI (TPOBEPUTH MPABMIIBHOCTh T€HEPALIUN
MaKpOPaCIIUPEHUS).
PaccMoTpuM OTAENBHO ATH JEHUCTBUS.

22.2. 22.10nucaHne MakpocoB

Omnucanue Makpoca WM MaKpOONpeesIeHUE 3aJaeTcsl B clenyromeM dopmare:
<mMs1 Makpoca> MACRO <cmnmcok dpopMasnbHEX [apaMeTpoB MaKpOCOB>

<TeJyio MaKpOKOMAaHMBI>

ENDM

Teno MakpOKOMaH bl COCTOUT U3 OOBIYHBIX MAIIMHHBIX KOMaH]I, 3alIMCAHHBIX B IIPaBUIIaxX
cuHTakcuca AccemOiuepa, AMPEKTUB si3bIka AccemMOiiep, KOMaH] BKIIOYAIOUMX (hopMaibHbIE Ma-
paMeTpsl Makpoca U CIeHaIbHBIX JTUPEKTUB MakpokoMaHa. CHucoK (GpopMaIbHBIX apaMeTpoB
OIMCHIBAETCS TAK:
<cnmMcoxk ¢opMaNBHEX IapaMeTPOB MaKpPOCOB>:=<popMaNbHEM HapaMeTp> |

, <cnmcokx GopMaNbHEX IapaMeTpPOB MaKpPOCOB >
<bopManeHIMM mnapaMeTp>:= <MMsI IapaMeTpa>
IIpumep pocToil MaKpOKOMaHBI IS IIEYaTH CUMBOJIA HA JUCIUICH IOKa3aH HUXKE:
PUTCHAR MACRO SIMBOL

PUSH AX

PUSH DX

MOV DL, SIMBOL

MOV AH , 02H

INT 021H

POP DX

POP AX

ENDM

JlanHas MaKpoOKOMaHJa coxpaHseT B creke peructpbl AX u DX, BEIBOOUT CUMBOJ Ha TUCIUIEH U
BOCCTaHaBJIMBAET 3HAYEHUS PETUCTPOB. XOTS JaHHASI MAaKPOKOMaH/A BBITIAIUT YHUBEPCAIBHOM,
IIpU €€ BBI30BE BO3MOXKHBI OIIMOKK. Hampumep, npu 3aaHuu B KauecTBe MapaMeTpa perucrpa
AX (manpumep, makpoBsizoB — PUTCHAR AX) xommustop AccemOiepa BBIIACT OMMOKY TTPH
ob0pabotke komanabl B Makpoce MOV DL, SIMBOL, tak xak pa3mMepHOCTH PErucTpoB He
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cornacoBanbl (DL — 1 Gaiit 1 AX —1Ba 6aiiTa COOTBETCTBEHHO). OnucaHusi MAaKPOKOMaH MOTYT
OBITH CIIO)KHBIMH, U3 OJJTHOH MAaKpOKOMAaH IbI MOXXHO BBI3BIBATH IPYTHE MaKPOKOMAaH/IbI, CO3/1aBas,
TaKuM 00pa3oM, CUCTEMbI MAaKPOKOMAaH/, KOTOPbIE MOT'YT B TOM YHCJI€ TOAKIIOUATHCS U3 OUOIHO-
TEK.

22.3. 22.3 NapameTpbl MaKpoCOB U MaKpOBbLI3OBbI

[TapameTpsl, 3a1aBaeMble MPU ONMMCAHUN MAKPOKOMAH/IbI (OIPEIEI€HUN MAaKPOKOMAaH/Ibl)
Ha3bIBAIOTCS (DOpPMaTbHBIMU, a MapaMeTpbl, 3aJaBacMble MPH HCIOIb30BAHUH MaKPOKOMAaHJIbI
(MaKpOBBI30BE) HA3BIBAIOTCS (HaKTHUECKUMHU. BBI30B MaKpOKOMAaH b MJIM MaKPOBBI3OB 3a/1aETCS
TakK:
<MMsi MaKpPOKOMaHIs> <CHMCOK baxTMueckmx napaMeTpoB>
<cnmucok ¢opMaNBHEIX NapaMeTpOB MaKpOCOB>:=<popManbHmI napaMeTp> |

, <cnmcokx opMaNBHEX 1apaMeTpPOE MaKpOCOB >
<bopmaneHINT napaMeTp>:= <uMsi napamerpa> | <nycTo>

Kak BugHO M3 OpMaLHOTO OMKCAHHUS, IPU MAKPOBBI30BE MapaMeTpbl MOTYT OBIThH MPO-
MyIIEHBI, IPY 3TOM 3amsiTas J0JHKHA OCTaBaThCsl Ha MeCTe. BBI30B MakKpOKOMaHbl ISl MPE/bI-

TYIIEro MaKpOOIPEEICHUS MOXKET OBITh TAKUM:
PUTCHAR AL

PUTCHAR VAR

PUTCHAR ‘A’
Ecnu nnpu BeI30BE MaKpOKOMaH/ bl 33Ja€TCSI HECKOJIBKO [TapaMeTPOB, TO AOIYCKAETCs MPO-

IYCK IapaMeTpOB:
COMPARE VAR1l, VAR2, VAR3

COMPARE VAR1, , VAR3
COMPARE , VAR2, VAR3

COMPARE VAR1l, VAR2
Ecnu mapameTpsl pu BEI30BE OMYIIEHBI, TO B CAMON MaKPOKOMaHE HYKHO MPEAYCMOTPETH MPO-
BEPKY HaJIMYMsI KOHKPETHOTO (PAKTHYECKOTO MapaMeTpa, U Yero UCHOJIBb3YIOTCs ClIeIHaTbHbIE
JTUPEKTUBBI YCIIOBHONW KOMIMIIALIUU.

22.4. 22.4 NapameTpbl N0 yMOnN4aHUIo

[Ipu onucaHuy MakpoKOMaH/Abl MOTYT OBITh 3aJjaHbl 3HAYCHHS MapaMeTpOB MO yMOI4a-
HUI0. DTO BBINOIHAETCS CIEAYIONIMM 00pa3oM (B JONOJIHEHUE K (hOpMATbHOMY ONMCAHMIO 3aro-
JIOBKa MaKpOKOMAaH/Ibl ):
<bopManeHE mnmapaMeTp>:= <MMs napameTpa> |
<uMMs1 napaMeTpa> = <BHaYe€HME IO YMOJIYAHUIIO> |
<umMsi napameTpa> = REQ
Taxast BO3SMOXKHOCTB CYIIECTBYET HE BO Bcex MakpoacceMmbiuepax. [IpuBenem mpumep:
PUTCHAR MACRO SIMBOL=REQ , CR=<PER>
B sTOM npumepe nepBhIi mapaMeTp SABIsSETCS 00s3aTeIbHBIM , 2 BTOPOI IapaMeTp UMeeT 3Haue-
HHE 110 YMOJIYaHHUIO, KOTOPOE HCIIOJIB3YETCS B TOM CIIy4dae, KOrJa B MaKpOBBLI3OBE IapaMeTp HE
3aJaH.
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22.5. 22.5 MakpopaclwunpeHus

ITocne KOMITUJIAIIMKA Ha MECTO MAaKpPOBLI3ZOBA BCTABJIAIOTCA KOMAH/bI, IIOJTY4YCHHBIC HA OC-

HOBE MaKpOpacCIIUPEHUs. ITU KOMaHIbI JOJKHBI CTPOT'0 COOTBETCTBOBATH CHHTAKCUCY s3bIKa Ac-
ceMOJiep M JIOTUKE pabdoThl IporpaMMbl. MakpopacIIupeHHe BCTABISICTCS aBTOMATUIECKU U €T0
MO>KHO YBUJETb B JINCTUHTE MPOrpaMMbl. /{7151 BKIIIOUEHHUS B JINCTUHT KOMaHJ MaKpOpaCIINpEHus
UCIIOJIB3YIOTCS CTIEIIHMANIbHBIC TUPEKTUBBI:

.LALL - nomyueHue B JINCTUHTE BCEX MAKPOPACILIUPEHUN

SALL - nmomaBieHue B JIMCTHHIE BCEX MAaKpOPACIIUPEHUN

XALL — BoccTaHOBJIEHHE XapaKTEPUCTHK BBIBOJIA JTUCTHHTA, 3aJaHHOTO TI0 YMOJTYaHHIO.
.LIST — BkitOU9aeT meyaTh HCXOTHOTO TEKCTA MTPOTPAMMEI.

XLIST — BeIkiTFOYaeT BCIO MEYaTh UCXOJHOTO TEKCTA MIPOTPAMMBL.

MaxkpopacmupeHus A HallluX MPUMEPOB TOJTYYUM B BHJIE:

PUTCHAR AL

PUSH AX

PUSH DX

MOV DL, AL

SN Y ISR S

1

MOV AH , 02H
INT 021H

POP DX

POP AX

B nepBoii cTtpoke MakpopacmpeHus MoKa3aH ypoBeHb pacumiupeHus. B Hamem cioydae 3to “17.
Ecnu B camoii MakpokoMaH/i€ BCTPEUAETCsl IPYTroil MaKpOBBI30B, TO 3TU CTPOKU MaKpOpacIInupe-
HUs OyayT IOMEYEHBI “2”, M TaK Jasee.

PUTCHAR VAR
PUSH AX
PUSH DX
MOV DL, VAR

B e

1
1
1
1
1
1
1
B

MOV AH , 02H
INT 021H

POP DX

POP AX

9TOM CJiydac B pCrucTp DL 3aHocuThCA MNEpEMCHHaA

PUTCHAR AX
PUSH AX
PUSH DX
MOV DL, AX

e e

*kkkkkkkk ERROR **k*kkkkkkkkkkkkx

MOV AH , 02H
INT 021H

POP DX

POP AX

Komnunstop gukcupyet ommoKy, Tak Kak perucTpbl pa3sHON JJIMHBI.

PUTCHAR ’A’
PUSH AX
PUSH DX
MOV DL, A’

el e e

MOV AH , 02H
INT 021H

POP DX

POP AX
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B MOCJICAHEM MAKPOPACIIUPCHHUU Mbl BUJIUM 3aHCCCHUC B PCTUCTP KOHCTAHTEIL.

22.6. 22.6 AnpeKkTBbl HanNnUCcaHNA MaKpOKoOMaHA
[TomMumo crienuanbHbIX qupekTuB onucanus Makpokomana (MACRO u MEND) B Tekcre

ImporpaMmsI Ha ACC€M6JI€p€ 1 B CaMUX MAKpPOKOMaHJax MOT'YT UCITIOJIb30BAThCA CIICAYIOIINEC -
PEKTHUBBI MAKpPOTCHEPALIUU:

MaH[.

REPT — nupekTrBa IIUKINYECKOTO MMOBTOPEHHMS TEKCTA MO CUCTUHKY .

IRP - nupekTHBa MUKIWYECKOTO MOBTOPEHUS TEKCTA MO CIUCKY TapaMeTpPOB.

IRPC — nupexTuBa HUKINYECKOTO MOBTOPEHUS IO CIIUCKY CUMBOJIOB (CTPOKE).

EXITM — nupexTuBa 3aBepiueHus: paboTbl MAKpOKOMaH/IbI UJTH LIUKJIA

LOCAL — nupekTrBa ONMMCaHMS JIOKATBHBIX IEPEMEHHBIX B METOK MaKpoca.

IF, IFE, ELSE, ENDIF — nupexTHBbI YCIIOBHOM KOMITHIISIIUH (JJIOTHIECKOE YCIIOBHUE).

IF1, IF2, ELSE, ENDIF — nupexTuBbI yCIOBHON KOMITWIISIIAYN (TIPOXOABI KOMITHIIATOPA).
IFDEF , IFNDEF, ELSE, ENDIF — ngupekTuBbl ycIOBHONW KOMIWISINH (0OBSBICHUE TIe-
PEMEHHBIX 3Tana KOMIWIALNN).

IFB, IFNB, ELSE, ENDIF — nupekTuBbI yCIIOBHON KOMITWIISIIAY (TIPOBEPKA HATTMYHS T1a-
paMeTpa MaKpOKOMaH/Ibl).

IFIDN, IFIDIF, ELSE, ENDIF - nupekTuBbl YCIOBHON KOMIUJISAIIUU (CPAaBHEHHE TIEpe-
MEHHBIX 3TaIla KOMITUJISIINN).
CayxeOHble CUMBOIIBL: “%” |, “&” ,
MaH/I.

PaccMOTpUT HMXKe Ha3HAYEHUE U BO3MOXKHOCTH OCHOBHBIX JTUPEKTUB OMUCAHUS MaKPOKO-

Y LIS )

, ;7 — UCIIONB3YIOTCS I HalUCAHUS MAKPOKO-

22.7. 22.7 Unknuyeckaa komnunsauums
HupextuBsl nukmndeckor kommmwisinmu (REPT, IRP, IRPC) no3Bomnstor opraHu3oBaTh

IUKIIBI TCHEPAUU TEKCTA IIPOrpaMMBI.

Hupextua REPT umeer cneayrommii CHHTaKCHC:
REPT <BHpaxeHMe sTana KOMIMISALUNND>
<TeJyIoO LMKIa>

ENDM

HapaMeTp <BbIpa)K€HHE dTala KOMIIMIIIUHU> OIIPEACIIECT YHUCIIO HOBTOpeHI/Iﬁ OHKJIA.

Tesno nuKiIa MOXKET CoepKaTh JIF0ObIe KOMaH/Ibl U ONIEPaTOPHI A3bIKa AcceMOiiep, BKIItoYas Mak-
pokomanibl. [{uki1 reHepanuu OyeT HOBTOPATHCS 3aJaHHOE YKCIIO Pa3. TO YHUCIIO BBIYUCIISIETCS
JI0 Hayaja IUKJIa U HE MOXKET U3MEHATHCSA B LIMKJE. [IpocTenmii npumep nuKIia:

=

[BY

REPT 3

DB 0

ENDM

DB 0

DB O

DB O

Ecnu 3anana nepemenHas stana KoMouisauuu N, To MOTyYruM MakpopacuiupeHue:
N =3

REPT N

DB N

ENDM

DB 3

DB 3

DB 3

Ecnu 3anano BeipaxkeHue, TO MOTYYUM MaKpOPaCIIMPEHUE:
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N =3
REPT N - 1
DB N
ENDM
1 DB 3
1 DB 3
B Tene nukia MOryT OBITh UCTIONB30BAHBI BRIPAYKEHUS ITAMa KOMITUJISIIIAH:
K =3
N = 65 ; xog 'A’
REPT K
DB N
N=N+1
ENDM
DB 65
N=N+1
DB 66
N =N+ 1
DB 67
JlonmyCTUMO TakXe UCIOJIb30BaHNE BIOKEHHBIX LIUKJIOB!
K =2
N =3
REPT K
REPT N
DB O
ENDM
ENDM
REPT N
DB O
ENDM
DB O
DB O
DB O
REPT N
DB O
ENDM
DB O
DB O
DB O
[ToguepkHYTHIM MIPHUEGTOM BBIACICHBI PE3yJIbTaThI IEPBOTO MPOX01a KOMIMISIITUH (YPOBEHB 1), a
OKOHYATEJIbHBIC PE3YJIbTaThl PACIIUPEHUS JaHbl HA BTOPOM YpPOBHE.
HupextuBa IRP umeer ciaenyromuii CHHTaKCHC:
IRP <nepeMeHHasi umkiaa>,<<cnmcokx bdaxTmueckmx napamMeTpos > >
<Teyo umuKIa>
ENDM
<cnmcokx baxkTHMUeckMx napaMeTpoB >:= <napameTp> | , <cnmcox baxTH-
YeCKMUX NnapaMeTpoB >
HupextuBa |IRP moBTOpsieT MUK CTOJIBKO pa3, CKOJIBKO yKa3aHO (PaKTUUECKUX IMapaMeT-
POB B YIJIOBBIX CKOOKax (OTMEUy, UTO B JIAHHOM CITy4ae 3TO TepMUHAJIbHbIE CUMBOJIBI). Ha kax-
JIOM IIIyT€ IUKJIA 3HAYCHHE TIEPEMEHHOM 1UKIIA, SBIISIOMICHCS (OPMabHBIM IMapaMeTpOM TOTO
LHKJIA IOCJIEI0BATENBHO PUHUMAET 3HAUEHUS U3 MepedHs napamerposB. [Ipumep ucnons3osa-
Hus qupektuBbl |RP npuBenen Hmke:

e e

NN DNRIRFEREREDNDDNDNDRRE
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IRP p, <AX,6BX,CX,DX>

XOR p,p

ENDM

XOR AX,AX

XOR BX, BX

XOR CX,CX

XOR DX, DX

Kupnpim mpudToM TEKCcTa MOKa3aH KOJ Ha MaKpOsI3bIKe, a OOBIYHBIM MakpopacumpeHus. Jpy-
roii MpuMep WTIOCTPUPYET 33JaHUE BHIPAKEHUH B CIIHCKE (PAKTHUECKUX IMapaMeTPOB ISl JTUPEK-
tuBbl IRP. 31ech NCTONIB3YIOTCS CieIMaIbHbIE CHMBOJIBI M BCIIOMOTATEIbHBIC IEPEMEHHBIE 3Tara
koMrmuisinuu (N 1 W4), KoTOpbIM MpeIBapUTEIBHO 33Jat0TCs 3HAYCHUS ().

e

N = 3
W4 EQU 5
IRP A, <N+1, %N + 1, W$N+1l, %N , N >
DW A
ENDM
1 DW N+1
1 DW 4
1 DW W4
2 DW 5
1 DW 3
1 DW N

Cny>xeOHbIi cUMBO “%” MO3BOJSET B3SATh 3HAYCHHE TIEPEMEHHOM B BBIPAKEHUH, 00 ITUX CHUM-
BOJIaX MbI MOTOBOPUM HUke. Ha BTOpom ypoBHE BbIJIeJIeHa MTOJACTAHOBKA 3HAYEHHUS IEPEMEHHOMN
sramna xkomouaiuu W4.

JupektrBa IRPC umeeT cieayromuii CHHTaKCHC:

IRPC <nepeMeHHasi umkiaa>,<CTpoka CHMEOJIOB >

<TeJIo LIMKIIAa>

ENDM
<Crpoka cuMBOJOB > := <cuMBon> | < CTpoka CHMBOJIOB >

[lepeMeHHON LMKIIa TPUCBAUBAETCS 3HAUEHNE CUMBOJIA U3 CTPOKU U C ITOW MEPEMEHHOMN
LMKJ BBINOJIHSAETCS. YHUCIIO MOBTOPEHMI LMKJIAa PAaBHO YUCIY CMMBOJIOB B CcTpoke. [Ipumep uc-

10JIB30BaHUS LUKIMYECKOr0 OIlepaTopa:
IRPC D, 123456789

V1&D DB D

ENDM

1 V11 DB 1
1 V12 DB 2
1 V13 DB 3
1 v14 DB 4
1 V15 DB 5
1 V16 DB 6
1 V17 DB 7
1 V18 DB 8
1 V19 DB 9

®opmainbHbIi napametp “D” aBnsercs nepeMeHHOoM nukia. s kaxk1oro cuMBoIIa U3 CTPOKH Te-
HepUpyeTcs onucaHue B BUJe 0aiiTOBOI mepeMeHHOU. B 3ToM mpuMepe ucnosib3yercs ciryked-
HBII CUMBOJI MAKPOKOMaHA “&”, KOTOPBIN O3BOJISET CIIMBATh UMEHA IEPEMEHHBIX.
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22.8. 22.8 JlokanbHble METKU U NepeMeHHble MaKpoKoMaHA

[Tpu pa3paboTke MaKpOKOMAaH] MOTYT HCIIOJIB30BAaThCsl BCIIOMOTATEIbHBIE METKH H TIEpe-
MeHHbIe. Tak kKak MaKpOKOMaH/[a MOXeT ObITh BhI3BaHa HECKOJIBKO Pa3, TO IMPH COBITAICHIUH IMEH
OyZeT BblaHa ONIMOKA W KOMITHJISIIUAS OCTAHOBUTCS. J[Jiss aBTOMAaTHYECKON MHICKCAIIMU TaKUX
MUMCH UCTIOJIB3YETCS CIIeUAIbHBIA MEXaHU3M JIOKAJBHBIX IEPEMEHHBIX. J{JIsl €ro UCTonbp30BaHus
BHYTPH MakpoornpeaeneHus 3aaaercs aupekrua Makpokomana LOCAL, kotopast umeeTt cneay-
IOLIHMI CHHTAKCHC:

LOCAL <mnmokanbHOe MMs> {,< JokalbHOEe MMS > .. }

B kauecTBe JTIOKaJIbHOTO UMEHH MOTYT HCIIOJIb30BAThCS JIOKAJIBHBIC TICPEMCHHBIC HITH JIO-
KaJabHbIC METKH. KOMIUIISITOp 3aMEHSIET 3TH UMEHA CITy)KeOHbIME uaeHTH(ukaropamu (??dddd,
rae d — necsatuuHas 1udpa) u o0ecrieynBacT CKBO3HY HYMEPAIUIO BO BCEM HCXOHOM MOIYJIC.
Tak uckirogaercs TyomupoBanre onucaHuid. [lokakeM MPUMEHEHHE JIOKATLHBIX METOK H TIepe-
MEHHBIX Ha npumepe. [IycTh uMeeTcss MaKpoompe/IeiicHHE:

print MACRO CH, CR

LOCAL loc per , loc_met
MOV DL, CH
MOV loc per , DL
CALL DISPL
IFIDN <CR>, <PER>
CALL crlf
ENDIF
JMP loc_met
loc_per db O
loc_met:
ENDM

B stom makpoonpeneseHun oObsBIeHa JokambHas MeTka (loc_met) um mepemenHas
(loc_per). IIpu BbI30Be MaKPOKOMAH/IbI MbI TIOJIYYHM B JINCTHHIE CICAYIOIIAE MaKpOpacCIInpe-
HUSL:

print '5', PER

1 MOV DL, '5'

1 MOV 2?2?0000 , DL
1 CALL DISPL

1 CALL crlf

1 JMP 220001

1 ??20000 db O

1 ?2?0001:

B

CIIE/TYIOIIEM BBI30BE MaKpOKOMAaH/IbI Print METKH M IepeMEHHbIE OYAyT MPOUHICKCHPO-

BaHBL:
print '7', PER

1 MOV DL, '7'

1 MOV 2?2?0002 , DL
1 CALL DISPL

1 CALL crlf

1 JMP 220002

1 220002 db 0

1 ??20003:

OO611ee 4ynco JTOKATBHBIX METOK U IEPEMEHHBIX BO BCEX MAKPOPACIIUPEHHUAX OJTHOTO HC-
XOJITHOT'O MOJYJIsl, OYEBUAHO, HE MOKET MpeBbIIaTh 9999.
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22.9. 22.8 CnyxebHble CMMBOJIbI MaKpoOKOMaHz,

CryxeOHble CUMBOJIBI TPUMEHSIOTCS IJIsl HAMMCAHUS MAaKPOKOMAH/I [T CJIeTYIOIIUX Lie-
neu:
— “00” - JaHHBIA CUMBOJI MO3BOJIAET MOJIYIUTh 3HAYCHUE YHUCIIOBOU MU TEKCTOBOM MEPEMEH-
HOM 3Tana KOMOWISALUHN U BCTaBUTh €T0 B Makpopacupenue. OH paboTaeT B MAaKpOKOMAaH-
JlaX 1 MUKJIaX dTana KOMIUJISIIIH.
— “&” - m03BOJISIET CKIIEUTh CTPOKY CUMBOJIOB U MIEPEMEHHYIO 3Talria KOMIWIALNWN WIX Napa-
METp MaKpoomnpeaeieHus (M Hao0opoT).
“I” - mcmoyb3yeTcsl B apryMeHTe JJIsl yKa3aHusi AcceMOepy, 9To CUMBOJI, CISAYIOIIHA 3a
HUM, SIBIISIETCS IUTEPAJIOM, a HE UMEHEM (ITapameTpa, IEPEMEHHON ATarna KOMITWIISILIAN).
— “<” “>” — yenonb3yercs Ui 3aJaHUS TEKCTAa, KOTOPBIM MEepeAaeTcss B MaKpOPaCIIUPEHUs
LEIUKOM, Ja)Ke €CJIM OH COAEPIKUT MPOOEIIbl U JPyrHe 3HAK Olepariuii.
— ;7 - NCHOJIB3YIOTCS [l BKJIFOUEHUSI KOMMEHTApHs B TEKCT MaKpOOIIPENEIEHUSI. DTU KOM-
MEHTapUU He TepearoTCcsl B MaKpOPaCIIUPEHHUS.
Paccmotpum npumepst. CykeOHbIN cuMmBoa “%0”. Ecnu nmepeMeHHass CHMBOJIBHAS
L EQU <'g&text'>
IRP D,<%L, L >

DB D
ENDM

1 DB 'gtext'

1 DB L
HpI/I HUCIIOJIL30BAHUU YUCIIOBOU nepeMeHHoﬁ, IMOJIYYHM:
L =2
IRP D,<%L, L >
DB D
ENDM
1 DB 2
1 DB L

CnyxebHblii cuMBon “&”. OnuiieM MakpOKOMaHAy Il TeHepaluud MaKpOKOMaH[
MOVSB u MOVSW. I[IpoBepum €€ BbI30BBI IBYMS Pa3HBIMHU ITapaMeTpaMHu.
; OnmcaHmMe MaKpOKOMAaHIEL

MOVE MACRO TAG

REP MOVS&TAG

ENDM

;; BBEI3OB MaKpPOKOMAHIE M pacllMpeHUe

MOVE W

1 REP MOVSW

MOVE B

1 REP MOVSB
CryxeOHbBIN CUMBOJ “&” MCTONB3YyeTCs JUIs CIMSHUS KOHCTAHTHI M ()OPMAJIBHOTO MapaMeTpa
makpokoMmas sl (TAG). Cienyromas MaKpOKOMaHAa WLTIOCTPUPYET UCTIOIB30BAHUE TTOUTH BCEX
CITyKeOHBIX UCMBOJIOB (“&” , “%0” , “%0”).
testpr MACRO PAR1 , PAR2 , V

LOCAL MET, MSG

MOV AH , O9H

MOV DX , OFFSET &PAR1

INT 21H

JMP MET
MSG DB '"§PAR2 ---','1&V ,&V , %V, 1%V’
MET:
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ENDM

[Tapametpsl PAR1 u PAR2 BcTaBmsitoTcss B MaKpOpaciIMpeHue 1mo 3HadeHuto. [Ipumep BbI30oBa:
MSG DB 'TESTS',10,13

TESTPR MSG , <IlpummMep Texcra !%V> , 1

1 MOV AH , 09H

1 MOV DX , OFFSET MSG

1 INT 21H

1 JMP 220000

1 220001 DB 'llpyMep TekcTa $V ---','11 1 , &V , 1%V
B »TOM npumepe HConb3yIOTCS MPH BhI30BE MAKPOKOMAH/IbI YTJIOBbIE CKOOKH, /Ui TMepeadyn B
MaKpOKOMaH]ly TEKCTa C HECKOJILKUMHU Ipobenamu. B mpumepe BuaHO, uTo mapamerpsl &V Oynet
3ameHneHbl (B mpuMepe Ha 1). [Tapamerp B Tekcte %0V nomken B nepeaaBaeMom tekcre (PAR2)
OBITH MOMEUEH 3HaKoM “I”’, B IPOTUBHOM ciydae OyJeT oTMeueHa omunoKa (0H OyIeT MHTEepIIpe-
THpoBaH Kak jnutepan). 3HaueHne &PARL u mpocto PARL B 3TOM mpumepe SBISIOTCS SKBHUBA-
JIEHTHBIMHU (IIpoBephTE!).

22.10. 22.10 BrnoxeHHble BbI30Bbl MaKpOKOMaHA,

W3 ogHIX MaKpOKOMaH;I MOXHO BBI3BIBATH JPYTHEe MAaKPOKOMAH bl Takne BbI30BBI Ha3bI-
BaIOTCSI BIIOKEHHBIMU. VICIIONb30BaHNE BOXKEHHBIX MAKPOKOMAaH/I MO3BOJISIET CIeNaTh HACTPONKU
MporpaMMel 6osiee THOKMME U COKPATHUTh pa3Mepbl MakpokoMmaH. PaccMoTpum npumep. [lepBas
MaKpOKOMaH 1a 3aIl0JIHAET MoJie 3HAUCHHEM TTapaMeTpa.

; MaKpOKOMaH,Ha BEIOCSJICHMA IIaMATVM C 3allOJIHEHMEM BEIPAXESHMAMU

FIELD MACRO VAR

DB &VAR

ENDM
Bo BTOpOi1 MakpokoMaHie opranu3oBaH Uk 3anoiHenus maccuBa (NAME). HatypanbubiMu
YHUCJIaMU B MOPSIJIKE BO3pacTaHus, HaunHas ¢ 6azoBoro 3HaueHus (BASE), ¢ onpeneneHHbIM 111a-
roMm (STEP) u onpenenennoro pasmepa (SIZEM).

; HarTypaJbHble Uucjia B HOPsSIKe BO3pacTaHUs

MAS MACRO SIZEM , NAME , BASE , STEP

FCount = BASE

&NAME DB BASE

REPT SIZEM - 1

FIELD %FCount + STEP

FCount = FCount + 1

ENDM

ENDM
[Tpu BBI30BE MAaKPOKOMAH bl MBI MOTYYHM CIIEYIOIIEe PacIINpeHue:

MAS 10 , TO , 3 , 5

TO DB 3
DB 8
DB 9
DB 10
DB 11
DB 12
DB 13
DB 14
DB 15
DB 16

Wwwwwwwww
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Makpokomanja reaepupyet maccus 10 pasmepom B 10 31eMeHTOB, HAYMHAA € 3 C IaroM 5.

22.11. 22.11 YcnoBHasA KoMnunauus

JIMpeKTUBbI yCIOBHOM KOMITUJISIIUYU MTO3BOJIAIOT BKJIIOYATh WM HE BKIIIOYATh TEKCT B HC-
XOJHYIO MPOTpaMMy B 3aBHUCHMOCTH OT psiia ycloBuid. [lepedeHs rpymm AMPEKTHB TPHUBEICH
HIDKE:

— IF1, IF2, ELSE, ENDIF — nupekTuBbI yCIOBHOW KOMITHIAIMH (IIPOXOABI KOMITHIIATOPA).
— |IF, IFE, ELSE, ENDIF — nupexTuBbI YCIOBHOW KOMITUJISINH (JJOTUYECKOE YCIIOBUE).
— |IFDEF , IFNDEF, ELSE, ENDIF — nupekTuBbl ycIOBHOW KOMIWJISIITNY (OOBSIBICHUE Tie-

PEMEHHBIX 3Tana KOMIWISALNN).

— |IFB, IFNB, ELSE, ENDIF — qupexTHBBI yCIOBHOM KOMITWISIUY (ITPOBEPKa HATHMYHUS Ta-
pameTpa MaKpOKOMaH/IbI).
— IFIDN, IFIDIF, ELSE, ENDIF - nupexTuBbl yCIIOBHON KOMIHJIAIMH (CpaBHEHHUE Tepe-

MEHHBIX 3Tara KOMIWISAINN).

PaccMoTpuM KpaTKO UX BO3MOKHOCTH.

JupekTuBsbl |F1, IF2 BKIIOYAIOT TEKCT B UICXOAHYIO IIPOTPAMMY, €CITH BBITIOTHSIETCS TIep-
BbIii (IF1) mmu Bropoii (IF2) mpoxoa kommuisTopa. OOBIMHO ATO JENaeTCs MPHU MOAKIIOYSHUN
OMOTMOTEK MaKpOKOMAaHI, TAK KaK MOBTOPHOE BKIIFOUEHNE IPUBOJUTH K omrOkam. Hampumep:

IF1

INCLUDE MACRO.LIB

ENDIF
Makpoo6uomoreka MACRO.LIB Oynet BkiItoueHa TOIBKO Ha TIEPBOM MPOXOJIE.

AupextuBsl IF, IFE, ELSE, ENDIF Bx/04aroT TEKCT B UCXOJHYIO ITporpammy, Ha OcC-
HOBE JIOTHYECKHUX YCIIOBHI ATara KOMIIISIHA. Eciiu ycroBue BrIONHEHO (paBHO HyJ1r0 1tst |FE),
TO TEKCT B UCXOJHYIO IIPOrpaMMy BKJIIOYaeTcs. ECIIM ycloBre HE BBIIOJHEHO (HE PaBHO HYJIIO
st [F), To TekeT B ucxoaHyto nporpammy Bkitouaetcsi. Konctpykuus ELSE no3Bonser 3aaath
aIBTEPHATHBY IO ATOMY ycJIoBHIO. CHHTAKCUC M CEMAaHTHKA JTUPESKTHB OITUCAHBI HYKH:

IF <sBmpaxeHue> - IF TRUE (ecnm mcTuHa) Ecnm BHaueHME BHPAXKEHUST
He HyJIeBOe, OIlepaTopll YCJIOBHOT'O BJjloka accCeMOIMpPYITCS .

IFE <BmpaxeHue> - IF FALSE (ecnu noxs) Ecim BHaueHMe BHpPaxXeHUS
PaBHO HYJIIO, ONEpPaTOPH YCJIOBHOI'O 6JiIoKa acceMOBIMpyTCs .

3HaveHHs UCTUHA U JIOXKb B AcceMOiepe OnpeiessiioTCs TakK:
FALSE (0000h) - ;moxm
TRUE (FFFFh) - mucTHuHa

B 001meM Buie KOHCTPYKIIMH YCIOBHBIX JUPEKTUB MOXKHO OIHCATH TaK:
IFXX <apryMeHTEH>

<OVPEeKTUBH XIOJIsI MCTMHHOI'O BHAYEHMSI yCJIOBUSI>
[ELSE]

<OUPEKTMUBH MOJISI JIOKHOI'O BHaAYEHUSI YCJIOBUS>

ENDIF

PaccmoTpuM mpocThie TPUMEPBI YCIIOBHBIX TUPEKTHB:
IF NEQ 5

print 'A', PER
ELSE

print 'B', PER
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ENDIF
Ecnu nepemennas stana komnuisiiuu N paBHa 5, To BbIMONIHsAETCs oOpalieHne K MaKpOKOMaH e
print ¢ mapamerpom ‘A’, B IPOTUBHOM clIy4ae ¢ mapamerpom ‘B’.
IFIDN <&CR>,<PER>
CALL LFCR
ENDIF
Ecnu mapametp makpokoman;isl (CR) ycTanosseH B 3uadenne <PER>, To BbI3bIBacTCS Mporeaypa
1iepeBo/ia CTPOKH U BO3BpaTa KapETKH.
IFNDEF COUNT
COUNT = O
ENDIF
Ecnu nepemennas stana kommuisiiuu COUNT He ompenesnieHa, To OHa OIpeessieTcs ¢ Hadyalb-
HBIM 3HAUYE€HUEM PaBHBIM HYIIIO.
IFB V
JMP MET
ENDIF
Ecmu napamerp makpokomanasl V He 3anas npu BbizoBe (BLANK), To renepupyercs komanna
0e3yCIIOBHOM TiepeIauyl YIpaBICHUS HA METKY.
Hapneroch, uto 60ee nosiHyo nHGOPMAIHIO MO YCIOBHOM KOMIUJISILIMY BBl HalieTe B Jiu-
TepaType, JTOKyMEHTAIMH 1 CIIPaBOYHHUKAX 110 Makpoaccemomepy. [IpakTudeckoe uCronp30BaHue
TaKUX TUPEKTUB BBI TOIKHBI TPOJEMOHCTPUPOBATH MPH BIMOTHEHUU 9-if JIP.

22.12. 22.12 Oupektnea EXITM

OO6b1YHO paboTa MaKPOKOMaH/IbI 3aBEPIIAECTCS B TOT MOMEHT, KOT'/1a BCTPETUIIACH MTOCHE -
Haa qupektuBa ENDM makpoonpenenenus. CymiecTByeT U Ipyrasi BO3SMOYKHOCTb 3aBEPIIUTD pa-
00Ty MakpOKOMaH[Ibl (Kak IMpOLEAYyphl 3Tana KOMIWISIUN) — 3TO HCIOJIb30BaHUE JUPEKTHBBI
EXITM. Ecnu BcTpeTunach Takasi TUPEKTHBA, TO JAITBHEUIIHA peUM 00pabOoTKH MaKpOBBI30BA
3aBepiaeTcss U AccemOiep mepekiitoyaeTcs Ha o0paboTKy KOMaHAbI, CIEAYIOLIEeH 3a JaHHBIM
MaKpOBBI30BOM. B 0IHOM MakpoompeneIeHnn MOXKET OBITh HECKOJIBKO BBIXO/OB, KOTOPBIE BBI-
noyiHsroTes AupektuBoit EXITM. Hanmpumep, ecnu mociie mpoBepKH rmapaMeTpa Mbl OOHAPYKHU-
BAEM OIIMOKY, TO MOXEM CJIeJIaTh BBIXOJI U3 MaKpoorpenenenus. Hampumep:

IF <PAR> NE <TEST>

JMP MET
ELSE

EXITM
ENDIF

22.13. 22.13 OtTnagka makpokomaHg

OTtnanka MaKpOKOMaH/I SIBJSIETCS] TPYI0EMKOM 3a/1aueid, TaK KaK HEeT CIeIUaIbHbIX OTIIa-
YUKOB JUIsl 9TOr0. Pe3ynbraT paboThl MaKpOKOMaHJ MOKHO YBHJIETH TOJBKO B JIUCTHHIE IPO-
rpaMMbl C BKJIIOYEHHBIM PEXHUMOM MakpopacmupeHuid (cm. Bbeime). [lo pesynbpratam
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MaKpOpaCHIMPEHUH MOKHO CYIUTh O MPABUIIBHOCTH X paboThl. [Ipy HEOOX0IUMOCTH MOYKHO BBI-
JIaTh COOOIIEHNE Ha CTAaHJAPTHBIN BBIBOJ (IUCIUICH MM OKHO OMMOOK) COOCTBEHHOE MOJIh30Ba-
TENbCKOE COO0IIeHHe. ITo BhIomHseTcs nupektuBoit %0OUT. Hampumep:
$OUT Ornamxka MakKpOKOMaHmH print
Ecnu takas mupekTHBa BCTPETUTCS B MAKPOKOMaH e, TO OyJeT HareyaTano 3To coodienue. Jlis
uHuIanuu (GopcupoBaHuK) OMMOKU UCTIONB3YyeTCs Apyras qupektusa - .ERR. Hanpumep:
.ERR
%$OUT Omumbka B MaxKpokoMaHne print
B okHO ommbok OyAeT MOMEIIEeHO 3TO COOOIICHHE.

22.14. 22.14 CpaBHeHMe MaKpOCOB U npoueayp

ITo cpaBHEHUIO C MpoLeypaMi MAaKPOKOMAaH Ibl UMEIOT YeThIpe MPEenMyIIecTBa:

1. MaxkpokomaHIbI SBJIAIOTCS 00Jee TMHOKUMHU TTO CPAaBHEHHIO C mporieaypamu. OHH MO3BO-
JSIOT 3a7aBaTh MapaMeTphl, MPOMYCKAaTh UX NMPH BBI30BE MaKPOKOMAHJ|, BBIIOJIHSATH
YCIIOBHYIO KOMITHJISIIIHIO.

2. MaxkpoKoMaH/Ibl BBIOIHAIOTCS ¢ 00JIee BHICOKOM CKOPOCThIO (6osiee 3¢ (eKTUBHON), Tak

KaK HE TPAaTUTHCS BpeMsi Ha KOMaH bl BEI30Ba, a BCE JICHCTBUS MO0 HACTPOWKE BBITIOTHS-

IOTCS Ha ATare KOMITWIALNY.

MaxkpoKOMaH/IbI JIETKO yITaKOBaTh B OMOJIMOTEKY U MOAKIIOYATH UX B TIPOTPAMMY.

4. Tlporpamma, MOCTpPOEHHAs HA OCHOBE MAaKpOKOMaHJ, ABIsieTcs Ooyiee HArJIsTHON U I0-
HSITHOH.

w

He)IOCTaTKaMI/I MaKpOKOMAaH/ 11O CPaBHCHUIO C MMPpOUCAYpaMHU SABIACTCA:
1. TIporpamma, mocTpOEHHasi HA OCHOBE MAaKpOKOMaHJI, UMeeT OOJIBIINN pa3Mep, TaKk Kak
IIpU Ka’XJI0M BbI3OB€ MAKPOKOMAHABI BBIMIOJIHACTCA MAaKpOpaCIIUPECHUC. B HEKOTOPBIX
CIIy4asiX 3TO MOKET CTaTh CyIIECTBEHHBIM HEJOCTATKOM.
2. MaxkpokoMaHbI TPyIHEE OTJIAXHBATh, TaK KaK TPYIHO CO3JaTh CIEIHAIBHBIN OTIIAM-
YUK, TaK KaK BCC BBIIIOJIHACTCA HA 3TAII€C KOMITHUJIALINHA.
B 1menmomM, MOKHO clieaTh BBIBO/I, YTO €CJIM PAIIMOHAIBFHO HCIIOIB30BaTh KOMOMHAIIIO ME-
XaHU3MOB MaKPOKOMAH/I U MPOLETyP, TO MOKHO MOJTyYUTh 3P PEKTUBHBIN 1 HATJIATHBINA KO 1aXe
Ha s13bIKe AcceMOrepa.

22.15. 22.15 MakpokomaHAabl — npoueaypbl 3Tana KOMAUNALUU

I[JISI TCX, KTO XOpOUIO OCBOWJI MCXAHNU3M MAaKPOKOMAaHA, MIPUXOJUT MOHUMAHUC TOI'0, 4TO
MEXaHU3M MaKpOKOMAaH]I M YCIOBHOW KOMIWISAIIUYU MPOTPaMM OYCHb MOITHBIN U A EKTUBHBII
MCXAaHU3M JIs1 CO3AaHUA NMPOTrPaAMMHBIX CUCTCM. I'maBHOE MOHATH, YTO MAaKPOKOMAaH/EbI, 11O CYTH,
SIBJISTFOTCST TIPOIIETypaMK 3Tana KOMIWISIUU. Tak Kak CyIIECTBYET BO3MOXKHOCTh BJIOKEHHOTO
BbI30Ba MAaKpOKOMaH[, BO3BMOXHOCTb ONPCACIICHUA TCPCMCHHBIX 3Talla KOMITWIALIUNA U UCIIO0JIb-
30BaHUsI OMOJIMOTEK, TO BO3HUKACT BO3MOKHOCTh OITUCAHUS COOCTBEHHOTO SI3bIKA CIICITUAILHOTO
Ha3zHaA4YCHUA. I[CﬁCTBHTGJIBHO CYHCCTBYIOT CIICHUAIN3NUPOBAHHBIC CUCTCMBI ITPOrpaMMHUPOBAHNA,
IICJIMKOM TIOCTPOCHHBIC HA OCHOBE MakpoacceMoiiepa. Hampumep, cuctemMa HIMHTAIIMOHHOTO MO-
nemupoBanusi GPSS B mepBBIX CBOMX BepcHsiX Oblla peaqn3oBaHa IO 3TOH cxeme. BaxHo, 4To
TPY/03aTPaThl HA TAKUE CHCTEMbI 3HAYMTEIIBHO HIDKE, YEM TIPU CO3/IaHUU CHCTEMBI IPOTPAMMH-
POBaHMSI C HYJIS.
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22.16. 22.16 MNMpumepbl NporpamMmmbl C MaKkpocamu

B cnenyromem Tekcte paboTaromieil mporpaMMbl ¢ MaKpocaMu, KOTOpBIE 5 IPUBOXKY 0e3
HOSICHEHHI, BBl Hal1eTe MHOTO IMOJIE3HBIX (hparMeHTOB /sl BHIOJTHEHUS 9-i1 JIP.
mycode segment 'code'
assume cs:mycode, ds:mycode
assume ss: stseg
; MakpokxoMaHIa BHIEJIEHMSI IIaMATM C BalOJIHEHMEM BHPAaXEHMSIMU
FCount = 1
Fparam = 1
FIELD MACRO VAR
DB &VAR
ENDM
;;; HarypanbHEEe uUMCIIa B NOPsAAKe BOBpacCTaHMUs
MAS MACRO SIZEM , NAME , BASE , STEP
FCount = BASE
&NAME DB BASE
REPT SIZEM - 1
FIELD %$FCount + STEP
FCount = FCount + 1
ENDM
ENDM
;;; HarypanbHEe uMCla B NOpsifke yOmBaHMUS
MASM MACRO SIZEM , NAME , BASE , STEP
FCount = BASE
&NAME DB BASE
REPT SIZEM - 1
FIELD %FCount - STEP
FCount = FCount - 1
ENDM
ENDM

; ApupMeTHMueckas mporpeccusi
MASN MACRO SIZEM , NAME , BASE , STEP
FCount = BASE
&NAME DB BASE
REPT SIZEM - 1
FIELD %FCount * STEP
FCount = FCount + 1
ENDM
ENDM
; TeoMeTpuueckass nporpeccus
MASP MACRO SIZEM , NAME , BASE , STEP
FCount = 1
&NAME DB STEP + BASE
REPT SIZEM - 1
FParam = 1
REPT Fcount + 1
FParam = Fparam * STEP
ENDM
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SUM

FIELD %FParam + BASE
FCount = FCount + 1
ENDM

ENDM

MACRO NAME , SIZE , VSUM
LOCAL VM

LOCAL VERR

PUSH CX

PUSH AX

PUSH DX

PUSH SI

MOV CX , SIZE
CMP CX , O

JB VERR

XOR AX , AX

MOV SI,O0

XOR DX , DX

MOV DL , NAME[SI]
ADD AX, DX

INC SI

LOOP VM

MOV VSUM , AX
MOV DX, AX

CALL PRINTDEC

VERR: POP SI

POP DX
POP AX
POP CX
ENDM

;MakpokoMaHna OJsI IIPOMBBENEHMUSsI
PRSTR MACRO NAME , SIZE , KSTR

LOCAL MC
LOCAL MC1
LOCAL MFIN
LOCAL MPROD
PUSH CX
PUSH SI

;» HY unwmukna

[lepeeon cTpoOkM
mov dl, OAh
mov ah, 2
int 21h
mov dl, ODh
mov ah, 2
int 21h

MOV CX , SIZE
MOV SI , O

;» nka II0 MaCCHUBY

MC:

PUSH CX
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MOV CX , KSTR
;; LMK o cTpoke
MCl: MOV DL, NAME[SI]
CALL PRINTB
INC SI
CMP SI , SIZE
JNE MPROD
; ; Ilocmenumi neperof,
mov dl, OAh
mov ah, 2
int 21h
mov dl, ODh
mov ah, 2
int 21h
JMP MFIN
MPROD :
LOOP MC1
POP CX
28 I[lepeBOn CTpPOKHK
mov dl, OAh
mov ah, 2
int 21h
mov dl, ODh
mov ah, 2
int 21h
LOOP MC
;; Kouen Iukia
MFIN:
POP SI
POP CX
ENDM
;MaxpoxoMaHza nedaTy MacCHMBa B JECATUMYHOM BHIE NO cTOnbiam
PRCOL MACRO NAME , SIZE , KCOL
LOCAL MC
LOCAL MC1
LOCAL MFIN
LOCAL MPROD
LOCAL TEMP
LOCAL OBXOD
LOCAL MTEMP
PUSH CX
PUSH ST
;» HY umkna
28 I[lepeBOn CTpPOKHK
mov dl, OAh
mov ah, 2
int 21h
mov dl, ODh
mov ah, 2
int 21h
;; OmpegnesneHme dYmMcia CTPOK
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MOV CX , SIZE/KCOL
MOV SI , SIZE MOD KCOL

CMP SI , O
JE MTEMP
ADD CX, 1

MTEMP: MOV TEMP , CX
MOV SI , O
;; Mk 110 MacCCHUBY
MC: PUSH CX
MOV CX , KCOL
PUSH SI
;; UMKJ 11O CcTpoke
MC1l: MOV DL, NAME[SI]
CMP SI , SIZE
JGE MPROD
CALL PRINTB
ADD SI , TEMP
LOOP MC1
MPROD : POP SI
INC SI
POP CX
28 I[lepeBOn CTpPOKMK
mov dl, OAh
mov ah, 2
int 21h
mov dl, ODh
mov ah, 2

int 21h
LOOP MC
; » Korern IIukia
MFIN:
POP SI
POP CX
JMP OBXOD
TEMP DW O
OBXOD:
ENDM

main proc

;3aHecenme permucTpa DS
PUSH CS
POP DS

rr rrrrrrrrrrrrriririr

JMP MEND1
; OnmcaHmMsi MaCCHMBOB
.XALL
MAS 10 , TO , 3 , 5
.SALL
MASM 5 , T1 , 100 , 1
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MASN 5 , T2 , 1, 5
.XALL
MASP 5 , T3 , 10 , 3
.SALL
PRSTR TO , 5, 3
2 PRCOL TO , 5, 3
; BBIXOIO C OXMmiganHuem
VAR DW O
’ 3anpoc CMHMMBOJIa C KIJIaBMaATYPH

; CyMMmupoBaHMe

MEND1 :
SUM TO , 10 , VAR
MOV DX , VAR
CALL printdec
MOV DL , 131
CALL printb
PRSTR TO , 20, 5
; PRCOL TO , 27, 6
mov ah, 08h
int 21h
mov al, 0
; Bmxom B JOC
mov ah, 4ch
int 21h
main endp

rrrrrrrrrrorrrr
; IlewaTe umcna
; DX - umcio
printdec proc
; IlepeBOonmy umcia

; 10000
PUSH CX
PUSH SI
PUSH AX
; HavaneHEE YyCNOBMS LMKJa NIepeBoma
MOV ST , O

MOV CX , 4
; DX:AX - penmmMoe

MOV DDWORK , 10000
; Uk nepersoxna

CICLE:
MOV AX, DX
MOV DX , O
DIV DDWORK

; AX - ocraTroxk , DX - uwacTHOe
XCHG DX , AX
; Koppekuwust Onsi BeBOJAa CHMMBOJA
ADD d1 , 30h
CMP dl1 , 30h



133

2023 ron 2 xypc Y5 4-it cemectp bonpmakor C.A.
Jucrumuna “CructeMHOe MporpaMMUpOBaHue”

JNE McC1
MOV dl1 , 20h

MC1: MOV CHI[SI] , dl
INC SI

; DX - ocraTok , AX - wacTHoOe
XCHG DX , AX
; HoBmi1 mesmrTenk
PUSH DX
PUSH AX
MOV AX , DDWORK
MOV DX , O
DIV D10
MOV DDWORK , AX
POP AX
POP DX
LOOP CICLE
g Ha xoHel nmkja
; Koppekuus nnss BRHBOAA CHMMBOJA
ADD dl1 , 30h
MOV CHI[SI] , dl
; BBOIO CTpPOKM
MOV AH , 0%h
MOV DX , offset STR
int 021h
POP AX
POP SI
POP CX
ret
printdec endp
; [lepeBOn »OecsATHMYHOEe M IedYaThb 6alTOBONM IIEepPeMeHHOM
; 6eB meperoja CTPOKM DL - 6Gaur
printb proc
PUSH CX
PUSH SI
PUSH AX
; HauvanpHle yCJIOBMSI LIMKJIa HepeBoga
MOV SI , O
MOV CX , 2
; DX:AX - mnenmmoe
MOV DDWORK , 100

MOV DH , O
; Uk nepersoxna
CICLEl:

MOV AX, DX

MOV DX , O

DIV DDWORK
; AX - ocraTroxk , DX - uwacTHOe
XCHG DX , AX
; Koppekuust nnsi BeBOJa CHMMBOJIA
ADD d1 , 30h
CMP dl1 , 30h
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MC1l1:

JNE MC11
MOV dl , 20h

MOV CHIB[SI] , dl
INC SI

; DX - ocraTok , AX - wacTHoOe

XCHG DX , AX

; HoBmI menmrTenb

.
’

PUSH DX

PUSH AX

MOV AX , DDWORK
MOV DX , O

DIV D10

MOV DDWORK , AX
POP AX

POP DX

LOOP CICLEl

Ha koHel umMKJa

’ KOPPEKU,MH AJisi BRIBOOA CHMMBOJIA

ADD dl1 , 30h
MOV CHIB[SI] , dl

; BmBOO CTpPOKHK

MOV AH , 0%h

MOV DX , offset CHIB
int 021h

POP AX

POP SI

POP CX

ret

printb endp

rs

; — mas - size - kcol

DDWORK DW O

D10
DD10
DD11
DD12
DD13
STR

DW 10

DW 10000

DW 1000

DW 100

DW 10

DB 'PesynesTaTr = '

DB ', 10, 13 ,'S$’
DB ' l’l ' , l$l

rrrrrrrrrrrir

mycode ends

stseg segment stack 'stack'
dw 256 dup(0)
stseg ends

end main
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23. 23. Kogbl X HasHa4vYeHne U BUAbI

KonnpoBka pycCKuX CUMBOJIOB Pa3jIM4aeTCs B pa3HbIX pekuMax paboTel: paboTa B cpesie
WINDOWS u pa6otsl B cpeae smymsiiuu JJOC. Tak UCTOPUYECKH CIOXKHUIOCH, YTO 3TH KOAH-
POBKH HE UIEHTUYHBI, a JUI1 HOPMAJILHOI'O NIPE/ICTaBIECHUS] CHMBOJIOB Ha SKpaHe IPUXOIUTCS BbI-
HOJHATH omnepauuu mnepexonupoBanus. KomupoBka B cpeme JJOC wnocut nazBanume ASCII
(American Standard Code for Information Interchange — amepukaHCKuil cTaHIAPTHBIA KO /IS
oOMeHa uHpopmarlueil) B mepBOHaYaIbHOM BapHaHTEe cojliepxaia Bcero 128 KooB (CM. MEpBYO
TabNIUIly HUXKe). 3aTeM mosiBuiachk pacimupennas kogupoBka ASCII, koropas Obuta paccunTana
yKe Ha 256 CHMBOJIOB (CM. BTOPYIO TaOIHIly HIDKE). B 9TOI KOIMpoOBKe yke MOXKHO OBLIO Tpea-
CTaBUTh CHUMBOJIbI JIPYTHX SI3bIKOB M CHUMBOJIBI IIceBAOrpaduku. B coBpeMeHHBIX pycupHUIMpo-
BaHHBIX IIPOTPaMMax 3Ty KOJAUPOBKY Bbl MOXKETE BCTPETUTH TaKkKe MO Ha3BaHueM “‘Kupuiumna
JIOC/ Kupumuna JIOC 2”. Koauposka B cpeae WINDOWS, B nepByro oudepeib BTopasi 4acTh
tabuipl (128 - 255), umeer apyroe conaepxanue u HasBanue - ANSI. JIpyroe nasBanne ANSI —
koaupoka WINDOWS. B »10i cucteme KoAMpPOBaHUS HE UCIOJIB3YIOTCSI CUMBOJIBI IICEBAOIpa-
(¢uKy, Tak KaKk BBIBOJ MHPOPMAIIMU HA SKpaH BHIMONHACTCS B TpadudeckoM pexxume. [lozummm
PYCCKUX CUMBOJIOB HAaXOATCS BO BTOPOil MOJOBUHE TaOIUIIBI (CM. TaOJIUIIBI HUXKE) U UMEIOT OT-
amgHy0 KoaupoBKy oT koxa ASCII. DTto cozmaer MHOTO TpoOjeM MpU COBMECTHOH paboTre B
WINDOWS 1 pexxume KOMaHAHOM CTPOKH.

CocTrosiHrEe KOAMPOBKH BIHSIET HA CIICTYIOIINE OTICPAIIHH:

— BriBon nn(opMmanu Ha 3KpaH AUCIUIES, €CIIM HHQOPMAIHs HE MeYaTaeTcs Mo-pyCcCcKu,
3TO 03HAYaeT, YTO KOAMPOBKA BBOJMMOIO CUMBOJIA MM (ailyla He COBIAJaeT C KOAUPOBKOM
BBIBOJIa MH(GOPMAITUH.

— BBog undopmanuu ¢ KJIaBHaTypsl, BBOAUMBIE CHMBOJIBI OTOOPAXKAIOTCS HE B TOM BHJIE,
KOTOPBIM 0XKUAAETCS IPOrPAMMUCTOM HIIH 110JIb30BATEIIEM.

— B3saumssiii nepeBoa nHGOPMAIIMK U3 OJHONW KOJUPOBKU B JIPYTYIO (Yallle BCETO ATO
¢aiter). McxonHas u pe3yabTUpYIOLasi KOJAMPOBKAa CUMBOJIOB JIOJDKHBI OBITH 3aaHbl Ipa-
BUJIBHO.

[Ipumeuanue. Pexomenayro Bam aetanbHo pa3o0paThes ¢ KOMUPOBKON PYCCKUX CUMBOJIOB
pH pa3paboTKe 0T4ETOB MO JabopatopHbiM pabotam. Eciiu Bel nmoiigere no “npocromy nmytu” u
OTrpaHUYUTECH TOJBKO JJATUHCKUMU OyKBamH, TO 3TO OyAeT HEBEpHO, U Takoil otueT no JIP He
OyJIeT CUNTAThCS MPABUIIBHBIM.

Takum 00pa3om, 7151 KOPPEKTHOM pabOTHI B Cpejie ABYX KOJUPOBOK HEOOX0IMMO obecrie-
YUTh KOPPEKTHBIN BBOJ U 0TOOpaskeHre nHpopMaruu. ITo 00eCeunBaeTcsl CeHaTbHBIMU IIPO-
rpaMMaMi — pycu(uKaTopaMu, KOTOpPbIE JOKHBI ObITh MPEIBAPUTENIHHO 3ayLIEHbl IEPE]] OC-
HOBHOI1 paboToii. Pycudukatop npeacrasnser codoil apaiiBep (pe3uaeHTHYIO IPOrpamMmy ), KOTO-
phIii OyaeT paboTaTh P Ka)KJOM Ha)KaTUU KJIaBHUILW Ha KJIABUAType U IIPH BBIBOJIE CUMBOJIOB Ha
9KpaH aucIuies. Yarie Bcero Takue ApaiBepbl COBMEIIAIOT 1BE OCHOBHBIC (DYHKIIUH: 00CITyKHBa-
HUE KJIaBHATypbl U oOecreueHrue KOPPEKTHOTO BBIBOJAA Ha 3KpaH auciuies. [Ipu BbIMoIHEHUU
BBOJIa PYCCKUX CUMBOJIOB HY)KHO MEPEKIIOYUTHCS B PEKUM PYCCKOW pacKiaaku (0OBIYHO C TO-
MOIIBIO “TOpsiueil” KIaBUIIK). HUKaKUX JOMOTHUTENBHBIX JACHCTBUI TOCIE 3aIlyCcKa JpaiBepa,
JUTSE KOPPEKTHOTO BBIBOJA HA KpaH, MPEANPUHUMATH HE HY)KHO, OH CpaboTaeT aBTOMATHUYECKH.
Ha caiite npencrasnen npaiisep RKM, koTopsiii paboTaeT ycTOHYHMBO H, 110 YMOJTYaHHIO, 00ec-
MIEYMBACT MEPEKIIOUYCHIE PACKIIAI0K KJIAaBHATyphl C TOMOLIBbI0 KiaBuIy “mipaBblid Shift”. Moryt
OBITh 3aJJaHbI U IPyTUe HACTPOUKH.

Hwxe MBI KpaTKo pacCMOTPHUM KOJUPOBKH CUMBOJIOB ISl PA3HBIX PEKHUMOB.
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23.1. 23.1 ASCII

Tabnuua koxupoBku ASCII, mepBas ee monoBrHA OKa3aHa HA PUCYHKE PACIIOI0KESHHOM
HIKe. DTa Tabanyka nosrydeHa B cpene QC25 B ee cripaBoyHOM cucteme. JTa mepBas 4acTh Tab-
munel (0-127) sBrsieTcst oO1edt A1t BceX KOAUPOBOK M JIJISt Pa3HBIX KOJIOBBIX CTPaHUII.

ASCII konw B nuanazoHe 0 -

(dle>
(del)
(dc2)
(dec3)
(dc4)
(nak)
(syn)
Ceth)
{(can?
Cem)
(eof)
(esc)
(fs)
(gs)
(rs)
(us)

S AY

(s AL 3-8 & 3« 5]
AP I T T ==l WO=[:

0
1
2
3
4
5
b
?
8
9

#FTW OO

32

33 1

34
35
36
37
38
39
40
41
42
43
44
45

="
2]
=

o

+ KA =N A

46 .

47

48
49
50
51
52
53
54
o
56
57
58
59
60
b1
62
63

WM AWN-D

SINS | ANwr s

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

CZEZIIHM—-IIOTmmMoOmDm

Ped SO T C - DO T

= o a0 T'e

O D T e Xl e

D 2% ==ANE XECES e Bam

[MepBas rpynmna cumBosioB B 31oi Tabuuie (0-32 wmu Oh — 020h) siBnsiercs rpymnmoit ciy-
XKEOHBIX CUMBOJIOB, KOTOPBIE HCTIONB3YIOTCS Ui yrpaBieHus. OHU 00bIYHO HE 0TOOpaXkaroTcs Ha
skpane (Harmpumep, cumBoil ESC — xox 27). Hecmotpst Ha 3T0, B MporpaMme OHH MOTYT OBITh
ucnonp3oBansl. Hanpumep, cumsoin ¢ kogoMm 7 (bel) MoskeT ObITh HCTIONB30BaH 151 BBIIAYH 3BY-
KOBOT'O CUTHAJIa IIPU €ro Mepeiauy Ha TUCIUIEH B TEKCTOBOM PEXXUME — IIPU €0 BbIBOJIE cpadaThl-
BAcT CTAHIAPTHBIA TUHAMHUK KoMibioTepa (eciu OOH He otkmouen!). CumBoa ¢ kozom 13 (cr)
SIBJISICTCS] CHMBOJIOM BO3BpaTa KapeTKU MJIM KOHIIA CTPOKH, a CUMBOJI ¢ kogoM 26 (eof) cranmapT-
HBIM CUMBOJIOM KOHIIa (paitna. B nureparype u cripaBounukax Bel HalieTe netanbHyro paciud-

POBKY CITY>K€OHBIX CUMBOJIOB M CTIOCOOOB MX UCTIOJIH30BAHMUSI.

Bropas wacte Tabimier ASCII okazana Hmke. OOpaTuTe BHUMaHHUE HAa KOJUPOBKY pycC-
CKUX OYKB U CUMBOJIOB TICEBAOTPa(UKH.

ASCII kopnw B pWanasoHe

A
b
B
I
al
E
X
3
H
H
K
Nl
M
H
0
n

MmMEWrrErEE LEX g m=mO™d

22X ERIXToxoEm oo

- O X

—_——rr—t | —-r—{ = r-

==l ==1 1=

128 - 255

=

B™N B == ~ = I

DRSO UrUrFECrEELEXSE -0O00O

o ONC il =D (T D
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CumBoJITBI TICEBIOTPAPUKHA MOTYT OBITh UCTIOJIB30BaHBI B TIPOrpaMmMax JIabOpaTOpHBIX pa-
OOT TSI BBITIOJIHEHUSI OCHOBHBIX M JOMOJIHUTENBHBIX TpeboBanuil. Tak B 4-if JIP B kauecTBe 10-
TIOJTHUTENIBHBIX TPEOOBAaHUHN TIpEaiaracTcsl TOMECTUTh TaOJUIly CUMBOJIOB B PaMKy. DTy paMKy
MOXHO CENaTh C MTOMOULIBI0 CUMBOJIOB ¢ Kogamu: 179, 191, 192, 217 u 218. DT cUMBOJIBI HY>KHO

OyJeT BBIBECTU Ha 3KpaH B ONpEIeICHHON OCIe0BaTEIbHOCTH.

23.2. 23.2 KogupoBka ANSI

[MepBas yacte Tabmuibl koaupoku WINDOWS (ANSI) nokazana vuke (0-127). Boi Mo-
xKeTe yOeaUThCsl B TOM, YTO OHA MOJIHOCTBIO coBnaaet ¢ Tabmuueit kogupoBku ASCII. Moxere
camu B 3TOM yOenuThesi. B aToii Tabnuime tpu kooHku: cuMBoll (SYM), necstuunsiii (DEC) n
mecTHaanaTepuunbiii (HEX) konpl. B xaxoii cTpoke mpuUBOASTCS 3HaUEHUS 4-X CHMBOJIOB.

SYM

oM HOEBEDNUO®A OO ~W0

— X 0 D AQ

DEC
32
36
40
44
48
52
56
60
64
68
72
76
80
84
88
92
96
100
104
108
112
116
120
124

HEX SYM

20
24
28
2C
30
34
38
3C
40
44
48
4c
50
54
58
5C
60
64
68
6C
70
74
78
cC

~R Q8 PFD0P—~KAORHBEPI OCUO R I ~o:

DEC

33
37
41
45
49
53
57
61
65
69
73
77
81
85
89
93
97
101
105
109
113
117
121
125

21
25
29
2D
31
35
39
3D
41
45
49
4D
51
55
59
5D
61
65
69
6D
71
75
79
7D

HEX SYM

n

&
*

AN -

! NS HRBDURMD >NSTZ2gHWYV:.

DEC

34
38
42
46
50
54
58
62
66
70
74
78
82
86
90
94
98
102
106
110
114
118
122
126

HEX
22
26
2A
2E
32
36
3A
3E
42
46
4A
4E
52
56
5A
5E
62
66
6A
6E
72
76
7A
TE

SYM DEC

#

S WS +

—~ S NORMOAO V-~

e~ X 0O Q0]

35
39
43
47
51
55
59
63
67
71
75
79
83
87
91
95
99
103
107
111
115
119
123
127

HEX
23
27
2B
2F
33
37
3B
3F
43
47
4B
4F
53
57
5B
S5F
63
67
6B
6F
73
77
7B
TF

Bropas wacte Tabmuuel kogupoBkd WINDOWS (ANSI) mokazana mmke (128-255).
Crpykrypa Tabnuibl ananornyaa. O0paTuTe BHUMAaHUE HAa KOJAUPOBKY PYCCKUX OYKB, OHA CyIIle-

CTBEHHO otinyaeTcs oT kogupoBku ASCII.

B
€
B
)

O

ol H:n £

H

128
132
136
140
144
148
152
156
160
164
168
172
176
180

80
84
88
8C
920
94
98
9C
A0
A4
A8
AC
BO
B4

iy

- R

T H I OH< R 2o

129
133
137
141
145
149
153
157
lel
165
169
173
177
181

81
85
89
8D
91
95
99
9D
Al
A5
A9

Bl
B5

R

B HEM--<p§

130
134
138
142
146
150
154
158
162
166
170
174
178
182

82
86
8A
8E
92
96
oA
9E
A2
A6

B2
B6

HAWVQHE v | 28 A~ #+ H

s

131
135
139
143
147
151
155
159
163
167
171
175
179
183

83
87
8B
8F
93
97
9B
OF
A3
A7

AF
B3
B7
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é 184 B8 N 185 B9 e 186 BA » 187 BB
Jj 188 BC S 189 BD s 190 BE i 191 BF
A 192 (o] B 193 C1l B 194 Cc2 T 195 Cc3
b1 196 Cc4 E 197 C5 X 198 C6 3 199 c7
u 200 (of:] " 201 (o]°) K 202 CA JI 203 CB
M 204 cC H 205 CD (o] 206 CE n 207 CF
P 208 DO (o} 209 D1 T 210 D2 y 211 D3
L 212 D4 X 213 D5 1I 214 D6 g 215 D7
m 216 D8 1 217 D9 B 218 DA H 219 DB
b 220 DC ) 221 DD 0 222 DE g 223 DF
a 224 EO 6 225 El B 226 E2 T 227 E3
I 228 E4 e 229 E5 x 230 E6 B8 231 E7
u 232 ES8 73 233 E9 K 234 EA a 235 EB
M 236 EC H 237 ED o 238 EE n 239 EF
P 240 FO c 241 Fl T 242 F2 v 243 F3
(i) 244 F4 X 245 F5 1 246 F6 u 247 F7
m 248 F8 biid 249 F9 L3 250 FA BI 251 FB
B 252 FC () 253 FD 0 254 FE [ 255 FF

23.3. 23.3 Pycudmkartopbl

[Tocne 3amycka KOMaHAHOM CTPOKK HEOOXOAMMO 3aIyCTUTh PyCU(PHUKATOP, B HAIIIEM CITy-
yae 9570 RKM. 3anyck BbIIOTHSAETCS TaK:
>RKM. COM.|

Oxkno 3amycka pycudpukatopa RKM u coolmienne 00 €ro ycrnemHoM 3ammycke MmoKa3aHo
:N\dn>rkm

Dub Corporation

Switch: <{Right Shift> Frames: <{F1i1>

Fonts update: <{Shift>+{Fi1> Run RKM -? for more info
Installed.

HUXKE!

s momyuenust 6osiee moapoOHOM MH(GOPMAIIK U HACTPOMKH €r0 MOXKHO BBI3BAaTh B pe-
KUME CIIPAaBKH:

>RKM.COM -?

CusiTie pycugukaTopa BBIIOIHIETCS BMECTE C 3aBEPIICHUEM paOOThl B PEKUME KOMaH/I-
HOM cTpokH. KpoMe 3T0ro BhIrpy3Kka MOXKET ObITh BBIIIOJHEHA TaK:

>RKM.COM -U .

[ns pycudukanuu Bel MokeTe UCII0JIb30BaTh U JpyTrue pycu(UKaTOphl, OJTHAKO MEPE UX
UCIIOJIb30BAaHUEM KeNaTeNbHO JETalbHO Pa300paThCsi B BO3MOMKHOCTSX, B MapameTpax IMpo-
IrPaMMBbl U OTPAaHUYEHHSX TPUMEHEHUS.

23.4. 23.4 NepekoanpoBKa CUMBOJSIOB

JlaGopaTopHbie pabOTHI 1O KypCY BBIMOJIHSAETCS B PEKUME KOMaHIHOU CTPOKH, B (haiio-
BOM MeHeKepe U B onepaninoHHoil cucteme MS DOS. B 3ToMm citydae ucrionb3yeTcst KOAMPOBKa
ASCII. TexcToBBIC KOHCTAHTBI pa3padaThIBAEMBbIX IPOTPAMM U KOMMEHTAPHUHU B HUX JIOJKHBI BBO-
TUTHCS B 3TON KoaupoBke. Ilpu opopmiiennn oryeroB ucnoin3osats cpeny WINDOWS u tek-
croBele pegaktopsl B Helr (MS WORD). Dt TeKCTOBBIE peJakTOpbl pabOTarOT B KOJHUPOBKE
ANSI. TTosTomy B mporiecce paboT HEOOXOUMO BBITIOIHATH MEPEKOAUPOBKH THIIA:

— ANSI => ASCll u
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— ASCII => ANSI.

Takue onepaiii MOTyT OBITh BBITIOTHEHBI CIEAYIOLIUM 00pa3oM:

— C ucnonbs3oBaHueM creruanbHoro Tekctoporo penakropa — ASN_ED.EXE, B koro-
POM NPEeAYCMOTPEHBI 3TU ONepaly npeodpa3oBanus (OH ecTh Ha caiite). [ BelmonHEHHS
MEPEKOAMPOBKH HY)KHO: 3arpy3UTh (Daiil M ¢ MOMOIIBIO MEHIO BBIMOIHUTE onepanuu: “Edit”
=> “Convert ANSI =>ASCII ” nmm “Edit ” =>“ Convert ASCII =>ANSI ”.

— Bocnons3oBatbcs CHelMaIbHOM NPOCTOMl MHporpaMMoil NEepeKOJUPOBKU —
TRANS.EXE (ects Ha caiite).

— Pa3paboratb camocTOATENBHO AJIs ceOsl MPOrpaMMy MEPEKOAUPOBKH M UCIIOIB30BATh
ee s paboThl. DTOT BapUaHT MpeAJiararo ciefaTb CaMOCTOATEIBHO I MPAKTUKU MTPOrpaM-
MupoBaHusi. KonupoBka CHMBOIIOB /ISl 3TOTO ObLIa YK€ pacCMOTpPEHa.

[Tpu pabdote ¢ komangHoit TRANS.EXE Hy>KHO pyKOBOICTBOBATHCS CIEAYIOIIUM CUHTAK-

CHUCOM KOMaHJIHOM CTPOKH:

<3amyck TRANS >:= TRANS.EXE </?> | TRANS.EXE_<Pexum>_ <MW cxomHblii

¢aitr>_<PesynbTupyromui ¢ainr>

I'ne:

TRANS.EXE — uMs mporpamMmbl epeKoTUPOBKH.

“_» - cumBoI npo0ena,

<[?> - mapameTp BbIIa4U CIIPABKH,

<Pexxum>.= DW | WD — cnioco6 nepekoaupoku: DW - ASCIl =>ANSI, a WD - ANSI

=>ASCII.

<Ucxonusiii ¢aitir> u <Pe3ynbrupytomuii ¢paiir™> - cTaHgapTHBIE TEKCTOBBIE (haIIbI OTIe-

PaLMOHHOI cucTeMbl, UMeHa (ailJIoB MOTYT COBIAAATD.

[Tpumep 3anycka nepekoaupoBku daiina test.txt nz IOC B WINDOWS (ASCII =>ANSI):

>TRANS .EXE DW test.txt test.win J

B pesynbrarte moay4nm nepekoanpoBaHHbIi (aii test.win. mis 06paTHO# mepekoAnpOBKH

HY>KHO BBI3BATh IPOTPaMMy TaK:
>TRANS .EXE WD firstw.asm firstd.asm

I[J'ISI BbI3OBa CIIpABKH O pa60Te IIporpaMmbl HY>KHO 3a1aTh:
>TRANS.EXE /?

23.5. 23.5 SCAN - kogbl

KoaupoBka BBOAMMBIX CUMBOJIOB, B IIEPBYIO OUYepeib OTOOpakaeMbIX Ha 3KpaHe, Ipe/-
crariena Bo MHOkecTBaXx ASCII u ANSI. OgHako 3TOro HeIOCTATOYHO Il 00pabOTKU B TIPO-
rpaMMe CUTHAJIOB OT KiaBuarypbl. Hampumep, HeoOxonumo 3HaTh ObLIa JIM Ha)kaTa KJIaBUILA
CTRL coBMecTHO ¢ Ipyroi KJIaBHUILIEH, WK MPpoBepuTh ObUTa i Haxkata kinasuma NUMLOCK
WIN J1100asi KJIaBUILA Ha JIOTIOJHUTENIbHON YacTu KiaBUaTypbl. DakTHUECKH HY’KHO 3HaTh HOMEP
(") maxxaroi kmaBuimu. TepmuH ckaH-koj (Scan Code) cooTBeTCTBYyeT HOMEPY Ha)KaTOM Kia-
BUIILIY, IPUYEM 3TOT HOMEP MOXKET COOTBETCTBOBATh HECKOJIBKUM Pa3HbIM CUMBoOJIaM. Tak, Harpu-
Mep, ckad-ko 08 (cm. koorky Code B Tabiuile, MPUBEICHHON HIKE ) COOTBETCTBYET CHMBOJIAM
“*” 1 “8” (ecnu ydecTh pycU(UKAILIUIO TO CHMBOJIOB MOXKET ObITh OoibIie). C MOMOIIBIO KIaBHa-
Typbl B 101 cuMBOJ IpUXOIUTCS KOOUPOBATH 256 CUMBOJIOB U CITy>KEOHBIX YIPABIIAIOMINX CUTHA-
JIOB, OTIPENIEJISIIOIIUX YIPaBICHNE BBOJIOM C KiIaBUATYpbl. CKaH-KO/IbI MOTYT OBbITh IPOYUTAHBI B
MpOrpamMMy M UCTIOJIB30BAHBI IS Pa0OTHI.

Ta6n1/1ua OCHOBHBIX CKaH-KOJIOB KJIaBHATYPhI IIPCACTABIICHA HUXKE:
Key Code Key Code Key Code Key Code

ESC 01 U 16 | or \ 2B Fé6 40
' or 1 02 I 17 Z 2C F7 41
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or
or
or
or
or
or
or
or
or
or

A~ kR >N HE®

B+
=
T 0
H R

&

<KHAXMEFI0A

XOoTs 11 KOAUPOBKH BBOJUMBIX CUMBOJIOB JJOCTATOYHO OJHOIO OaiiTa, Mpu BBOJIE C Kila-
BUATYpPbI B IPOrpaMMy MOXKET ObITh ITpounTaHo 2 Oaiita uudopmaruu. Jlornka BBosa nupopma-

2 03 (o] 18
3 04 P 19
4 05 { or [ 1a
5 06 } or ] 1B
6 07 ENTER 1C
7 08 CTRL 1D
8 09 A 1E
9 0A S 1F
0 OB D 20
- 0cC F 21
= 0D G 22
OE H 23
OF J 24
10 K 25
11 L 26
12 . or ; 27
13 " or ' 28
14 or ° 29
15 LEFT SHIFT 2A

LM C KJIABHATypPbl TAKOBA!

— Tlpwu BeIMONHEHUH CTICIIHANIBHBIX OTepanuii BBojaa (Hanpumep, Gynkiuu getch() 8 CH)
MIEPBBIA OAUT KOO0 COAEPIKUT KO BBOJUMOTIO € KIIaBHATYphI (Hampumep, “A” — koj 65),
mu0o0 crenuanbHoe 3HaueHHe, 0003Hauaroliee MCIOJIb30BAHUE PEXKMMa BBOJA CKaH-

KOJa.

HBbIC KJIaBUIIIH.

Cnucok pacnpoCTpaHEHHBIX PacIIMPEHHbIX CKaH-KOAOB INPHBENEH B (parMeHTe Ipo-
rpammbl Ha CU, onuceiBaromiei nepeuyncinenue (enum EXTENDED) ¢ koHcTaHTaMH CKaH — KO-

JIOB.

{
extINT

enum EXTENDE

RO =0,
extINTRO2

D

or ,
or .

? or /
RIGHT SHIFT
PRTSC or *
ALT
SPACEBAR
CAPSLOCK

Fl

F2

F3

F4

F5

VARZWESONX

// ILns BCcex KjlaBuaTyp
// For keypad and other keys unique to
101-key keyboard

OxEO,

//

2D
2E
2F
30
31
32
33
34
35
36
37
38
39
3A
3B
3C
3D
3E
3F

/* BTopon 6auT COmepXmMT PaCUMpEeHHHEe CKaH KOXH

/* lndpomast knaBmaTypa */

extUP = 72,
extPGUP = 73,
extINS = 82,

extCTRL_PRTSC
extCTRL_LEFT
extCTRL_PGUP
extCTRL_HOME

extDOWN
extPGDN
extDEL

114,

F8

F9

Fl0
NUMLOCK
SCROLL LOCK
HOME or 7
UP or 8
PGUP or 9
LEFT or 4
5

RIGHT or 6
+

END or 1
DOWN or 2
PGDN or 3
INS or O
DEL or

*/

extRIGHT
extEND

42
43
44
45
46
47
48
49
4A
4B
4c
4D
4E
4F
50
51
52
53

CrenmaibHoe 3Hauenue MoxeT ObITh 1100 0, 6o 0XxEOh. Bennuuna 0 o3Haudaer, 4To
MOJTy4eH CKaH-KOJI ¥ €ro 3HAaYeHHE HaXOIUTCS BO BTOPOM 0OaiiTe, KOTOPBIH JOKEH OBITh
CUHTaH JOMOJHUATENBHO. CKaH-KOJ| TIO3BOJISIET OJTHO3HAYHO OINPEACITUTh KOMOWHAITHIO
KJIaBHII HaXaTbIX ogHoBpeMeHHo (Hampumep, niust ALT+V — ckan-kon = 47). 3naueHue
OXEOh Taxke cHrHaIM3UPYET O PEKUME BBOJIA CKAH-KOJOB, M JIOMOJHUTEIBHO YKa3bl-
BaeT, YTO UCTIONb3yeTcs KinaBuiy 101 CHMBOIIBHOM KIIaBUATYPHI TyOIUPYIOLIUE OCHOB-

77,
79,

115, extCTRL RIGHT
132, extCTRL_PGDN

119, extCTRL_END

80, extLEFT = 75,
8l, extHOME = 71,
83,

= 116,

= 118,

= 117,
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NullKey = 3, extSH Tab = 15,

/* ALT+6yxBa */

extALT A = 30, extALT B
extALT E = 18, extALT F
extALT I = 23, extALT J

48, extALT C = 46, extALT D = 32,
33, extALT G 34, extALT H 35,
36, extALT K = 37, extALT L = 38,

extALT M = 50, extALT N = 49, extALT O = 24, extALT:P = 25,
extALT Q = 16, extALT R = 19, extALT S = 31, extALT T = 20,
extALT U = 22, extALT V = 47, extALT W = 17, extALT X = 45,
extALT Y = 21, extALT Z = 44,

/* extALT+umppomass knaemarypa */
extALT 1 = 120, extALT 2, extALT 3, extALT 4, extALT 5,
extALT 6, extALT 7, extALT 8, extALT 9, extALT O,

extALT minus = 130, extALT equals,

/* dyHKUMOHaANBHASI KjIaBuma */

extFl = 59, extF2, extF3, extF4, extF5,
extF6, extF7, extF8, extF9, extFl0,
extFll = 133, extFl2,

/* SHIFT+byHKuUMOHANBHAasT KjaBmma */

extSH F1 = 84, extSH F2, extSH F3, extSH F4, extSH F5,
extSH F6, extSH F7, extSH F8, extSH F9, extSH F10,
extSH Fll= 137, extSH F12,

/* CTRL+ byHkuMOHaNbHast kjaBmma */

extCTRL F1 = 94, extCTRL F2, extCTRL F3, extCTRL F4,
extCTRL F5, extCTRL F6, extCTRL F7, extCTRL F8,
extCTRL F9, extCTRL F10, extCTRL Fl1l = 137,
extCTRL_F12,

/* ALT+ dyHxkuMOHaNBHasI KJjaeuma */
extALT F1 = 104, extALT F2, extALT F3, extALT F4, extALT F5,
extALT F6, extALT F7, extALT F8, extALT F9, extALT F10,
extALT F11l = 139, extALT F12, B B B
};
B CIIpaBOYHHKAX U B JIMTCPATYPC BbI Haﬁ,ueTe IIOJIHBIA IEPCUCHDb PACIIUPCHHBIX CKAaH —
KOIOOB. KpOMe TOIr'0, BbI MOXKETC BOCIIOJIb30BATHCA HpOFpaMMKOfI, KOTOpaS'I HpI/IBeI[eHa B KOHIIC

JaHHOT'O pa3aciia 1Ji1 IMOJIYyUCHHA T8.6J'II/II_I KOJOB CaMOCTOATCIILHO.

23.6. 23.6 Kognposka UNICODE

BoJbIIMHCTBO COBPEMEHHBIX MPOTPaMM IMO3BOJISIET PadOTaTh B CHEIHATBLHON KOJAUPOBKE
UNICODE. B 370l KOTUPOBKE CUMBOJIBI KOJTUPYIOTCS 2-MsI OaliTaMH, IIOATOMY BO3MOKHO 3aKO-
nupoBath 65536 cuMBoTOB. Takoii crmoco0 KOMUPOBAHUS ITO3BOJISIET TAOJIHIIBI KOJIOB JIJIS Pa3HBIX
CTpaH M 7 pa3HbIX UHOCTPAHHBIX SI3BIKOB. DTO B CBOIO OUYepeb MO3BOJIAET XPaHUTh HHPOpMa-
uio B daitnax u b/l Ha pa3HBIX sS3bIKaX, YTO JEJIaeT MPOTPaMMHBIE TIPOTYKTHI 00Jiee YHUBEPCAIb-
HBIMHU.

3neck MBI He Oy1eM IpUBOINUTE 0cOOeHHOCTH paboThl ¢ kKonupoBkoit UNICODE, Tak kak
st BeimonHeHus JIP u kypcoBoit pabotel B 3ToM HeT HeoOxomumoctu. Tabmuusr UNICODE
OYeHb OOJIBIINE, TIOATOMY ISl IOJTYYCHUST HH(GOPMAIIMH O KOJIaX CHMBOJIOB yI0OHEE BOCIIONb-
30BaThCs CHEIHATBHOM TPorpaMmoii charmap.exe, kotopyro Bl lierko Haiiziete B OnepaiioHHO
cucteme. DTy IporpaMMmy JOCTaTOYHO BbI3BaTh u3 riaBHoro merro WINDOWS: “ITyck/Start” =>
“Bemonaute/Run” => “charmap.exe .
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23.7. 23.7 NporpamMmmbl AnA nonyyeHUs1 CNUcka Koaos

He6ompmmmast mporpammka vHa CHU, caenannas B cpeae QC25, mo3BoisieT MOIyIUTh KOIBI
pasHbix cuMBoJIoB B komupoBke ASCII. Tekcr ee mpuBeneH Hike. Ee MOXXHO CKONUpPOBATh B
NOTEPAD, coxpanuts ¢ pacumperueM *.c, nepexonuposaTth B JJOC ¢opmar u BBIOTHUTH B

QC25.
#include <stdio.h>
main ()
{
int key; // llepeMeHHast nyis BBOZA KOAOB CMMBOJIOB
/* NporpaMMa uMTaeT M BHBOAMT CMMEOJIH IIOKa He HaxaTa
kjiaByma ESC */
while( 1 )
{
// BBOn mepBOTrO CHMBOJA
key = getch() ;
if( (key == 0) || (key == 0xEO0) )
{
// Ecnm ckar kof(nepemi cumBon = 0) uam pacumperHast kjaaBuarypa (101 kna-
Bu)
// B »ToM crnyuae nepemii cuMBOJ paBeH Oxe0, To BHBOAMM Tak:
key = getch() ;
printf( "ASCII: ckau\tChar: Her\t" );
printf ( "Hecsirmunoe: %d\tllecTHax.: %X\n", key, key )
}
else
{
// TlepBmif CMMBOJ He SIBISIETCSI CKaH KOAOM, a OOBUYHEM CMMBEOJIOM, TO BHBOAUM
TakK:

if ( key <=128 )
// MoXHO ;M HaneyYaTUTE CHUMBOJI
printf( "ASCII: Ja\tCummseoxm: %c \t", isgraph( key ) ? key : ' '

else
printf( "ASCII: Ja\tCumeoxn: %c \t", key );
printf ( "Oecsrmunoe: %d\tllecTrHan.: %X\n", key, key );

}

/* Ipoepxa ESC - 27 wmmu Oxlb */

if ( key == 27)

{
printf( "Bm xoTuTe SBaBepumTs mnporpammy? (Y/n) " );
key = getche();
printf( "\n" );

// BaBepmaeM nporpammy no Y/y miam Enter
if( (toupper( key ) == 'Y') || (key == 13) )
break;

}
}
brok-cxema TaHHOH MporpamMMbl ripesictaBieHa B pasnene 21.3.21.3 Ilpumepst 610k-cxem

npoepamm. JI0CTaTOUHO IIEIKHYTh MBIIIKOW Ha HOMEpe pasjiena Juisd nepexoja B pa3zesn onuca-
HUS OJIOK-CXEM.

IIporpammka s 3anucu B daitn kogoB ANSI. JlaHHyt0 nporpaMMmy MO>KHO BBITIOJIHUT B
cpene BORLANDC u nonyunts ¢aiin cipaBku ¢ ANSI koauposkoit (ANSI.txt).

#include <stdio.h>
void main ()
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{

int key , i ;
FILE *£fp;
// OrkpriBaeM ¢aitn

fp = fopen ("ANSI.txt",

fprintf( fp, "SYM
SYM DEC HEX\n" ) ;

for( i = 32 ;i < 256;

{

fprintf( £fp,
i++;
fprintf( £fp,
i++;
fprintf( £fp,
i++;
fprintf( fp,

}

fclose (fp);

[IpakTuka.

n

%$c

$c

$c

$c

"w") ;

DEC

it+ )

%3d

%3d

%3d

%3d

HEX SYM
$X ", i
$X ", i
$X ", i
$X \n",

// llepeMeHHast OJs1 BBOJA KOAOB CHMMEOJIOB

DEC HEX SYM DEC

HEX

3anycture noj ynpasienneMm QC25 nmporpammy i CYUTHIBAaHUS PACIIMPEHHBIX KOJIOB.
3amyctute nox BC++ 3.1 nmporpammy i1 CYMTHIBAHUS PACIIMPEHHBIX KOJOB.
Cosznaiite mog ymnpasiaenueMm QC25 cBoro nporpammy nepexkoanpoBku Ha CH.
Cozpnaiite mox ynpaenenuem QC25 cBoro mporpammy mepexoIMupoBKH Ha AcceMOiepe.

24. 24. 3aknoyeHue
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25. 25. NMpunoxeHune 1
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!

(__wavano ) Mpouece 0
l 1 ( Hauano uukna 1

;

[Tpunoxenue 1 DneMeHTHI OJI0K-CXEM

;

e — ( )
!

!

HY uukna

4—»( Mpoueaypa )

Teno uukna

POOOITKUTH

MpoBepka
3aBepLlueHusi

!

KnioueBoe ycnosue 1. HY umkna

FTT

MpopomknuTb

Teno uukna

Hauano

!

Mpouecc QI?\‘

[y

W3 tena
MapameTpsbi uvkna

B teno
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