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CocTaB M Ha3HauyeHue MopToB BBOAa-BbiBOAa BMNIBM “BekTop O6L”

Cxema pgewndpauum agpeca MoxeT BbipabaTbiBaTb CUrHa/bl o6palueHus K 16 noptam C agpecamu
0..0FH. B Tabnuue npuBegeH CNUCOK 3TUX MOPTOB:

Afpec |YcnosHoe Ha3HauyeHune
0603HaveHne

00 PY PPI2 MopT, ynpasnswwnii paboToii MMKpocxemsl K580BB55A, copepxauwein Tpu
BOCbMUpPa3pAAHLIX NnapasnesibHbIX nopra:

01 PC PPI2 YnpaBneHne B3auMoLeNCTBMEM C MarHMTOQOHOM, uHAMKaTOpoM PYC/NAT,
onpepjesnieHne COCTOSAAHUA KHOMOK YC, CC u PYC//AT.

02 PB PPI2 YnpaBneHne pexumamu 3dKpaHa, LBeTOM 6opAwopa M Onpoc KaasuaTypbl.

03 PA PPI2 YnpaBneHne CKPOANUHIoM (CcABUTOM/MPOKPYTKOW) 3KpaHa Mo BepTUKanu u
onpoc kKnasuaTypbl.

04 PY PPI1 MopT, ynpaBnsawwuii paboToli BTOpoin MuMKpocxembl K580BB55A, copepxauwuini Tpu
nopra:

05 PC PPI1 YnpaBneHWe BHEWHVMU YCTPONCTBaMu, NOAKMOHAEMbIMA K 30-KOHTaKTHOMY

paszbemy “MY” (NpuUHTEpPOM, AWUCKOBOAOM, OKOWCTUKOM M T. M.), UTEHue

e P2 PPt BHewHero nN3y.

07 PA PPI1

08 PY PT NMopT, ynpasnswowuin paboToil TpexkaHasbHOro Talkmepa K580BUS53.

09 CT2 PT CyeTuuk N2 MHTerpasibHOro TaiMepa, 3ajawWnii 4YacToTy 3BYKa,
reHepupyemoro kKaHasiom Ne2,

OAH CT1 PT CyeTuuk Nl MHTerpasibHOro TaiMepa, 3ajawWnii 4YacToOTy 3BYKa,
reHepupyemoro kKaHassom Nel.

OBH CTO PT CyeTuumK Ne® MHTerpasibHOro TaiMmepa, 3ajawWnWii 4YacTOTy 3BYKAQ,
reHepupyeMoro kKaHassom MO,

OCH. . |DM UeTblpe agpeca OoA4HOro M TOro xe 8-pa3psagHoro noprta, npegHasHayeHHOro

OFH ana 3anucu ¢usmyeckoro upeTa B peructpbl useta (16 8-pa3pAgHbIX
perucTpos) .

PaccmoTpum nogpobHee crnocobbl yrnpaBneHus annapaTtypoit “BekTopa” c NoMolbld 3TUX
nopToB.

Mnkpocxema PPI2 BKN4aeT B cebs Hambosiee 4acTO MCNO/b3yeMble MOPThl, KOTOpbe MOryT
paboTaTb Kak Ha BBOA (MpuMHUMATb CUrHasbl C KAaBuaTypbl, MarHuTooHa U T. A4.), TakK U Ha
BbIBOA (BblgaBaTb CUrHasbl HA MarHUTOOOH, AUHAMUK, KnaBuaTypy, csBeToguog PYC). Mukpocxema
MOXeT MnporpaMmmpoBaTbCA Ha paboTy B HECKOJIbKMX pas/IMUyHbIX pexumax Bblgayvyein ynpabasiowero
6ariTa B nNOpT ynpaBrieHusa 00. MoOAHOe onucaHue 3TUX PEXMMOB MOXHO HalTU B CNpaBO4YHOINA
nuTtepaTtype, a 34ecCb Mbl pacCMOTPWUM TOJIbKO Te, KOTOpble MMeeT CMbIC/1 MCMNO/b30BaTb B
“BekTope”. WX Bcero fABa, OT/NYaOTCA OHW TOJ/IbKO pexumMoM paboThl nopta 02. B pexume, KOTOpLIA
3aflaeTcsa BbIBOAOM B nopT 00 ynpasnswowero koga 88H, nopt 02 paboTaeT Ha BbBOL, a MNpu BbiBOAE
B nopT 00 6GainTa 8AH nopT 02 nporpammupyeTca Ha BBof. MopT 03 u pas3pags 3-0 nopta 01
3anporpaVMMMpoBaHbl Ha BbiBOJ, AaHHbIX, a pa3pagbl 7-4 nopta 01 Ha BBOA.

Pexum “88" ABNsieTCA OCHOBHbLIM Paboyum pexuMMoMm AaHHOI MUKPOCXeMbl B “BekTope”.
Ha3HayeHne pa3pdagoB nopTta 01 cnepywuee:

07..05 - oTpaxawT COCTOSAHWE perucTpoBbiX KnaBuw PYC/NAT, YC n CC coOTBETCTBEHHO. [pu
HaxaTuum Ha KjaBuwy B COOTBETCTBYWUWEM pa3pdage ycTtaHaBnnBaeTcd 0. EcC/in HU ogHa u3
3TUX TPex KnaBull He HaxaTa, TO BCe TpW pa3paga copepxaT J/lorMdeckue eguHuus. B
N6oM MecTe MNporpaMmbl Bbl MOXETE Yy3HaTb COCTOSSHME 3TUX K/aBuW C MOMOWbI KOMaHZA
IN 01
ANI OEOGH
Mocne BLINOSIHEHUSA 3TUX KOMaHZ MPOLIECCOPOM B aKKyMynsaTope oKaxeTcsa 6ant OEOH, ecnu
KnaBuwn He HaxaTbl; 60H, ecnu HaxaT PYC/NAT; 20H, ecnn B AaHHbIi MOMEHT
OAHOBPEMEHHO HaxaTbl kKnasBuwm YC u PYC/NAT, u T. 4.

04 - NpU BBOAE [AaHHbLIX C MarHUTOPOHa ITOT pa3pss OTpaxaeT TeKyliee COCTOAHWE cUrHana,
3anMCcaHHOr0 Ha MarHWTHY NIeHTY. JeTanbHO paboTy C MarHUTOPOHOM Mbl paccmMoTpum B
OTAEeNbHOW rnase.

03 - NMpu 3anucu B 3TOT pas3pag 1 3aropaeTvcsa ceetoamod PYC. Mpu 3anucu Hynsa — racurtcs.



02 - Ha3HayeHue 3TOro paspsaga aBTOPYy HEM3BECTHO: Ha cCXeme 3TOT pa3pas Ha3saH CO KJIB,
HO HUKyAa He MOAK/M4YeH. BO3MOXHO OH 3ape3epBuUpOBaH pa3paboTyukamu nog
npegnonaraemMoe pacwvpeHne BO3MOXHOcTel “BekTopa”. MpukNagHeMM NporpaMmamMy 3TOT
pa3psaj HUKakK He ucnonb3yeTcs.

01 - CNAYXWUT ANg ynpaBneHus ABuUrateneM MarHuTopoHa. O — BKAWUUTb, 1 — BHIKAWOYUTHL. ITOT
pas3psg ynpaBnseT crneyuasnbHbiM pene. WveliTe B BMAYy, 4Y4TO B BaWeEM KOMMbIOTEpPE 3TOro
pene MOXeT M He 6bliTb: npousBoguTenu “BekTopa” ocTaBuaM 3a COOOW MNpaBO He
yCcTaHaBMBaTb €ro Ha BCeX BbiMyckaemblx “BekTopax”. OnpegenvuTb Hanuuue wunim
OTCYTCTBME pesie B KOHKpeTHOM MK o4yeHb MpPOCTO: cOCTaBbTe MNpOrpavMmy, BbIBOAAWYK B
3TOT pas3pag depepywwmecs ¢ HU3KOW yacToTolm O M 1 (Mpu BLICOKOI 4YacToTe pene npocTo
He ycrneeT cpearmpoBaTb Ha KomaHAy). Mpu BbINONHEHUM 3TOW NpPOrpamMsl pene BO3BECTUT
0 cebe wenuykamn. Wnn npu paboTe C BENCUKOM MpU HaxXaTUAX Ha KnaBuwy F5 AOMKHbI ObITb
C/bIWHbI WeN4YKn, ecnum pene ycTtaHoBneHo. Ecnu pene ecTb, TO Bbl MOXeTe 3aMKHYTb Ha
HEro HW3KOBO/IbTHYIO LieNb NMUTaHWMA ABUraTtens Bawero MarHMToooHa M Takum ob6pa3om
ynpaBAATb UM He BPYYHYW, a C MOMOWb KOMMblTepa. YAOOHO 3TO WAM HET — CyAWTb Bawm,
HO HYXHO OTMETUTb, 4YTO MOAaBAAKWEE YUC/O MPOrpamM, B TOW WAN WMHON mepe
ncnonb3ywwmne npu pabote MarHUTOPOH, He ynpaBNsOT 3TUM pene U gepxaT ero NOCTOSHHO
BKJ/IIOYEHHBIM WMAN BbIK/IIOYEHHBIM (& HEKOTOpble Aaxe MOCTOAHHO Mepekwyawuwemcsa!), 4To
co3faeT cepbe3Hble Npob6siemMbl NOb30BaTENAM, PUCKHYBWWM BbLIMOAHUTL TaKyw MNepeaenky
cBoero mMarHutodoHa. MoaTomy, 4TOOH He [06aBNATL UM HENpPUATHOCTEl, He 3abbiBaiTe
npaBuIbHO yCcTaHaB/MBaTb 3TOT pa3psf B Bawux nporpammax, gaxe ecnu y Bac HeT pene.

00 - npegHasHayeH Ana 3annucu ABOWYHOrO CUrHana Ha MarHMTOGOH M ANAS NPOrpaMMUpoBaHus
3BYKOBbIX 3¢ppekTOoB. O 3anucu paHHbiX 6yaeT cKasaHo B OTAeNIbHOW rnase, 34echb
OTMETUM, 4YTO [aHHblA pa3pan pefKo UCNosb3yeTcA nporpavMmmcTamu ANS UCMNOJSIHEHUS
mMenogun, T. K. AAA 3TOW uenn B “BekTope” umewTcsa crneuuasnbHble 60/1€ee MOUHbIE
cpefcTBa, O KOTOpbiX OydeT cka3aHo no3xe. OH OObYHO MCMNONb3yeTCHA ANA CO34aHus
WyMOBbIX 30HPeKTOB MyTem BbiBO4A B 3TOT pas3psal yepenyolmxcs CO 3BYKOBOW 4acTOTOA
Hynei M eguHuy. MpuM HanMcaHWM TaKoi MporpavMbl ciegyeT y4vyecTb, 4YTO 06b4YHaA paboTa
npoueccopa npepboiBaetcsa 50 pa3 B CeKyHAY AN BbiMOSIHEHUS MpPOrpammbl 06paboTku
npepbiBaHus. MO3TOMY, €C/AU He 3anpeTuTb MpepbiBaHWA Ha BpPeMS M3BAeYeHUs 3BYyKa
KoMaHgo/ DI, TO Bbl MpX BLINOSHEHWW MPOrPaMMbl YC/bIWNTE HexXenaTeslbHble WyMbl,
BHECEeHHble M3-3a 3ajepxeK Ha 06paboTKy npepbiBaHWWA. [JaHHbIA paspsn MNOAK/MOYEH K
pa3zbemy “mMarHUTOPOH” U K BHYTpPEHHeMy AWHaMUKYy “BekTopa’”, NO3TOMYy 3BYK MOXHO
npocnywnBatb W 4Yepe3 BCTPOEHHbIi AUHAMUK, W 4Yepe3 MarHUTOOOH, BKJ/IOYEHHbI Ha
3anuceb.

Ha3HaueHus pa3psagoB nopTa 02 B pexume “88" cnepymwuee:

07..05 - HMKaAK He BAUAKT Ha paboTy ”“BekTopa 06L” B 3TOM pexumve.

04 - 3ajaeT pa3pelleHMe 3KpaHa No ropusoHTanu. Ecnu B 3TOT pa3pdas 3anmcatb 0, TO
YCTAHOBUTCSH pPexuM, Npu KOTOPOM BO3MOXHO OTO6GpaxeHue 256 TouyeK B CTpPOKe, a npwu
3anmcn 1 — 512 To4ek. MogpobHO oba pexmma 6yayT pacCMOTpPeHbl B creyuasibHOW rnase,
NOCBSWEHHON rpaduyecKum BO3MOXHOCTSM "BekTopa”.

03..00 - 3agaeT maTemMaTUYecKuii UuBeT 6opawpa. OH MOXET ObiTb /0ObLIM M3 16-TU 3aHECEHHbLIX
paHee B perucTpbl LBeTa LBETOB, MO3TOMYy Ha Hero u BbiAe/ieHO 4 pa3psafa. YCTaHOBUTbL
uBeT 6opapa MOXHO B NOOOM MecTe MNporpaMmsl KomaHgoih OUT 02. Kpome TOro 3TU 4yeTbipe
pa3psga ABNANTCA agpecoMm s4eilkn B 03Y uBeTa npu 3anucu B Hero ¢ouM3nyeckoro LuseTa.
Mbl euwe BepHemMcs no3gHee K 6osiee NMogpoOHOMY pacCMOTPEHMID 3TOr0 Bompoca.

Bocemb pa3psagoB nopta 03 B pexume "“88” ncnonb3ywTCcA 4719 OA4HON o6Wel uenm: OHU
3ajalT HOMep BepxHell CTPOKU 3KpaHa, C KOTOPO HauyumHaeTcsa oTobpaxeHue rpaduyveckoli obnacTtu
03Y Ha gucnneii. CTaHgapTHO MNPV MHUUMANU3auuum B 3TOT MOPT BhiIBOAUTCA 6anT OFFH (255), T. e.

BEpXHAA CTpoka umeeT Homep 255, nop Heil 254, 253, ..., a camas HuxHAA O. Ecnm B 9TOT nopT
BbIBECTU KakKoe-TO Apyroe yucno X, TO Hymepauua CTpok (cBepxy BHWU3) OyaeT cnegywowein: X, X-
i, X-2, ..., 2, 1, 0, 255, 254, ..., X+1, TO eCTb 3KpaH MrHOBEHHO CABMHETCA NO BepTuUKaan

6e3 Kakux-1mbo M3MEHEHWA B 3KpaHHOW o6nacTtu namaTu. ITOT cnocob o4yeHb yAOGEH B Tex
cnydyasax, Korga Heob6xoAuMm ObICTpPbi BEPTUKaAbHbLIA CABUI M300paxeHWa (HanpuMmep, nNpu MPOKpyTKe
TEeKCTa Ha 3KpaHe), TaK KakK nporpammHoe nepeHeceHume 32K 6aiT HaMHOro MmepseHHee. Mpwu
MUCMoNb30BaHUN 3TOI annapaTHOW BO3MOXHOCTW cABura cregyeTt MNOMHWUTb, 4YTO €Cnn MNPOU3BOAUTL
BbIBOJ HOBOIoO yucna B nopt 03 BO BpeMa MNpAMOro xoga fyya B Kagpe, TO BO3MOXHO MWUraHue
n3obpaxeHMsa Ha d9KpaHe, 4YTO, KOHEYHO, HexefnaTe/lbHO, KpOMe TeX c/iydaeB, Korpga Bbl XOTUTE
OOCTUYb KaKoro-Tto cneyapdekta. MO3TOMYy nAyduwe NPoM3BOAMTb CABWUM, BbLINOAHAA KoMmMaHAy OUT 03
BO Bpemsi 06paTHOro BepTMKaNbHOro Xoga nyda. 3Ta BO3MOXHOCTb cyuwecTByeT 6narogaps
annapaTHbIM NpepbiBaHUAM, KOTOpble BO3HUMKAKT KakK pa3 B 3TO Bpemsa. CregoBaTesibHO, nydue
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BbINOMHATL CABUI B nporpamMme o6paboTKW npepbiBaHWA, a ecnu BalWa nporpavMma paboTaeT 6e3
npepbiBaHuii (C 3anpeweHHLIMW MNpepbiBaHUAMK), TO crefyeT A0XA4AaTbCA MNpepbiBaHUA C NOMOWbLI0 napbl
KomaHg EI HLT, npeaBapuTenbHO 3anucaB OC9H B sAdeiiky ¢ agpecom 0038H. MogpobHee 06 3TOM
OyfeT pacckasaHo B pa3sfene, onucoiBawwem paboTy C npepbiBaHUAMU .

Pexum “8A" npumeHsieTcAa TONbKO B CAyyae, Korga Ham Heo6XxoguMmo OnpocCUTb KnaBuaTypy.
Mocne BLIMNO/IHEHUA MUKPOMPOLLECCOPOM KOMaHA

MVI A, 8AH
OUT 00

nopt 02 nepeknw4yaeTcA C BbIBOAA Ha BBOJ AaHHbIX. MopT 01 6yaeT paboTaTb B pexume “8A” TOuHO
Takxe, KakK B pexume “88". MopT 03, paboTas Toxe MNO-NpexHemy, MNpuMMeT Ha cebs HoByw paboTy
— ONpoC KfaBuaTypbl COBMECTHO C nopTom 02. Hynu B pa3psagax nopta 03 “aktuBusunpynTt”
COOTBETCTBYyWOWME CTONOUL MaTpuubl Kaasuw. [pM 3TOM COCTOSAHME BOCbMU KNaBuUW M3 3TOro crtonbua
nepenuceiBaeTca B NopT 02 M MOXeT ObITb OTTyAa NpoynMTaHo KomaHgoh IN 02. Ecnv B 3TOT MOMEHT
HaxaTa KnaBulwa B 3TOM CTO0/6ULe, TO B COOTBETCTBYyWWEM pa3psge nopta 02 3anuweTtcsa 0. Ecnu B
3TOM CTON6OLUE He HaxaTa HM OdHa KnaBuila, TO MPOYMTaHHbIM 3Ha4vyeHnem 6yaeT OFFH.
MocnegoBaTennbHO MNMPOroHAa O Mo pas3pdagam nopta 03 v npoyuTaB 8 pa3 nopT 02, nporpamvma
CMOXeT onpefennTb, Kakue KnasBuwu OblNM HaxaTbl NoNb30BaTeneM B MOMEHT Onpoca KiasuaTypbl.
CocTaBnAsa nporpamMmy orpoca kKnaBuaTypbl HaJo yyecTb, 4UYTO, TaK KakK Mbl MEHSeM COCTOsiHMe rnopTa
03, Ha 3KpaHe MOryT MOsABMTbCA MOMEXU B u3obpaxeHun (BeAb MopT 03, Kak ObIO0 CKa3aHO Bblle,
ynpaBnseT CKPO/UIMHIOM u3obpaxeHus). Mo3aToMy nporpaMMmy onpoca kKnaBumaTypbl O0ObIYHO TOXe
BK/OYalT B nporpammy o06paboTKu npepbiBaHWi. OHa BbINOMHAETCA BO Bpems 06paTHOro xoga fydya B
Kape U NO3TOMY HUKAK He BAuseT Ha u3o0paxeHuwe. OMNpocy KnaBuaTypbl TOxe OyAeT nocBsleHa
oTAenbHas rnasa.

Ewe gBa 3amevyaHus 06 ynpaBaswouwem nopte 00. lepBoe: OH MNO3BOASAET W3MEHATb 3HAYEHMUS
OTAeNnbHbIX pa3psagoB noprta 01, He MeHAA OCTasibHble. [ 3TOro cywecTByeT creuunasbHoe
ynpaBnswwee cnoBo An4 3anucu B nopt 00. Mnaguuin paspsag 3Toro 6alita LO/MKEH cofepxaTb
3HadeHue, 3anucoiBaemoe B BblibpaHHbIi pa3pag nopta 01, a paspags 03..01 fo/mkHb codepxaTb
HoMep 3Toro paspsga (oT @ go 7). OTO o4YeHb yAobHO, XoTsa B “BekTope” 3TuM Crnocob6oM MOXHO
U3MEHATb TOJIbKO 4YeTbipe MAajuux paspsga, Tak Kak ocTanbHble paboTawT Ha BBOA. Mpu Bbigaye
Takoro ynpasngwWero cfoBa cTapwuii 6UT [O/KeH 06A3aTesibHO paBHATLCA O, MHavye MUKpPOCXema
BOCMPUMET ero Kak KOoMaHAy nepeknoyeHusa pexumoB noptos 01, 02 u 03. BTOpoe: npu U3MEHEHUU
pexuMoB MNOpTOB nNyTeMm Bbigayun KogoB 88H M 8AH B nopT 00 BbIXOAHbIE perucTpbl MopToB 01, 02 un
03 c6pacbiBalTCA B Hy/NeBOe COCTOSHWE, MO3TOMY MporpaMvmucTy crnefyeT no3aboTuTbCA O
BOCCTaAHOB/IEHNUN WX NPEXHEero CcoAepXumoro cpasy nocsae KomaHabol OUT 00, Torga noracaHue
ceeTogmnopa PYC, ecnu OH 6bin BKAYeH, OyaeT He3amMeTHO, pene, ynpasnswwee paboTon gBuratens
MarHMTodoHa He ycrneeT BK/IOUUTHLCH, a PEXUM 3KpaHa U UBeT 6opawopa MPUMYT CBOWU MpexHue
COCTOAHUSA .

B nporpavmmpoBaHunM mMmKpocxembl PPI1 Ham npegocTaB/ieHa MonHas cBoboga AeWcTBUA: Ha
paboTy annapaTHoii 4YacTu “BekTopa” nopThl 04-07 HMKAK He BAUSIT, BCE 3aBUCUT OT TOro Kakoe
nepnudepuintHoe yCcTpPOWCTBO NOAKMOYEHO K pasbemy “MY”, M Kak Mbl XOTUM WM ynpaBnATb. [03Tomy
TPYLOHO [aTb yHMBepcasibHble pekomeHzauuu. Hambonee yacTo K pasbemy “NY” nogknwoyawT MpUHTEpP
unn BHewHee N3Y ob6bemom A0 32K (BO3MOXHO nogkawodeHne v N3Y 6onbweli eMKOCTU, HO 3TO BpS4
nn uenecoobpasHo). Mpu NOAKAWYEHUU MpUHTepa NopT 06 He Mcnonb3yeTcsd, NopT 07 u cTapuue
yeTbipe paspsaga nopta 05 paboTalT Ha BbIBOL WHPOPMALMOHHBIX U CTPOOMPYIOWMX CUMHAMOB, a
mMnajwve yeTblpe pas3psaga nopta 05 Ha BBOA CUIMHasn0B FOTOBHOCTU npuHTepa. Mo3Tomy B
ynpasnswowuii nopt 04 BLIBOAAT Kog 81H. Bonee nogpo6HO O nporpamMax Ana yrnpabBieHUs MPUHTEPOM
6yneT ckas3aHo no3xe. [lpu 3arpy3ke nporpavMmsl U3 BHewHero MN3Y B onepaTuUBHYK NaMAaTb
“BekTopa” nopTbl 07 M 05 HacTpauMBalwTCs Ha BbBO4, a nopT 06 Ha BBOA Bbigadvel B nopTt 04
ynpasnswero 6alita 82H. B nopT 07 BbBOAUTCA MNagwuii 6aiT agpeca gnsa 4teHus u3 N3Y, a B
nopt 05 — cTapuwuii 6anT agpeca. W3 nopta 06 npomsBoaUTCHA 4UTeHue 6aiTa, cofepxawerocs B N3Y
no aTomy ajgpecy. 3TOT BapumaHT 4uTeHus MN3Y npepsioxeH paspaboTumkamm “BekTopa”. B HEKOTOpPbIX
MK paxe 3ameHeHO MN3Y BHYTpeHHero 3arpysunka Ha MN3Y c 3arpysymkom, OCylWecTBNdwleM BBOA Kak
ROM-¢aiinoB ¢ marHutodoHa, TakK U U3 BHewHero N3Y. I3TM KOMMObTEPb MOXHO OT/NYUTH OT
“HopmManibHbIX”, MO KpacHoMmy uBeTy ¢doHa KapTbl 3arpy3ku, pUCYEeMOn 3TUM 3arpy34uKOM.

My3blKasbHble BO3MOXHOCTU “BekTopa”, KoTopble obecrneuuBawTcsa Talimepom BU53 (nopThl
08..0BH), “ cnocobbl MCNOSIHEHMS My3blKM OGYAYT OMMCaHbl B cneuuasbHOM pa3gene.

NopT OCH Takxe 3acnyxusaeT OTAENbHOMO pa3roBopa, O HEM B cnejywlein rnase.
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BaiiToBasi CTPYKTypa U306GpaXeHUs, pexum 3KpaHa,
CKPONNIMHI 3KpaHa, KojupoBaHue LBeTOB, Gopawp.

JKpaHHaa obnacTb NamMaTu (4YacTb onepaTMBHOW namATM "BekTopa’, C NOMOlWbI0 KOTOPOW
dopmupyeTCca n3obpaxeHne Ha IKpaHe AucCnNNes) 3aHUMaeT POBHO MNOJIOBMHY BcCeill namaTm B NK u
pacnosiokeHa B agpecax 8000H . . . OFFFFH. B rpaduyeckom pexume 256*256 aKkpaH MOXeT ObiTb
YC/IOBHO NpejcTaB/feH B BUAE 4YeTblpex He3aBUCUMbIX MNOCKOCTEeN: Kaxaoih rpaduyeckoin Touke Ha
3KpaHe COOTBETCTBYeT 4eTblpe 6UTa B 3KpaHHOW o06nacTu namATU — MO OAHOMY B KaxaoWn
NNOCKOCTU. 3TW 4eTbipe GuTa 3ajanwT MaTeMaTUYeCKWA UBeT TO4YKU, OA4WH U3 WecTHaguaTwu
BO3MOXHbIX . Afpeca JieBblIX HWXHUX 6aliTOB MNOCKOCTE 3KpaHa:

3-9 NA0oCKOCTbL OEOQGOH;
nJockKocTb OCOOOH;

NJ10OCKOCTbL OAOOOH;

2_
1_
0-4 naocKocTbL O8000H.

n Ny

Hymepauns nNa0OCKOCTEW, KOHEeYHO, YC/oBHas. BaWT Cc 3TuM agpecom 6yaeT /1eBbiM HWKHUM
TO/IbKO B TOM c/lyyae, ecnu B nopT 03 6bi1 BhiBeAeH Kog OFFH. Appeca 6aiToB B Kaxaoi
NI10CKOCTU BO3pacTalT CHU3Y-BBeEpX W cneBa-HanpaBo. MoaToMmy agpeca 6anToB B HWXKHEN CTpokKe
6ynyT cnegywowmmmn: 8000H, 8100H, 8200H ... 8FOOH, 9000H, 9100H ... 9FOOH (ana 0-n
NMOCKOCTU), B BEPXHEN CTPOKE Te Xe camble, HO BTOpPOW 6aiT agpeca 6yneT paBeH OFFH: 80FFH wu
T. 4. [Ana ocTanbHbIX MN/IOCKOCTel ajpeca OT/An4YawTca OT NPUBELEHHbIX TOMbKO B 14 1 13-0M
paspsagax. MOXHO cKa3aTb, 4TO 14-bliid U 13-bliid pas3pagbl agpeca 3agawT HOMep naocKocTu, 12..8-#
pa3psagbl ykasbiBawT HOMep cTonbua 6anToB, a 7..0-i pa3psgbl — CTPOKy 6GaiToB. 15-biii pa3psajg
BCcerpga paseH 1.

Uncno, BbiBegeHHoe B nopT 03, 3ajgaeT HOMep CTPOKM, KOTopasa OyAeT Ha 3KpaHe BepxHel,
OHO paBHO Mnaguemy 6aliTy agpecoB 6aiTOB B BepXHel cTpoke. Mo3ToMy B NpPMBEAEHHOM Bbllie
npuvepe BePXHWIA neBbii 6aiiT Ha 3KpaHe umen agpec 80FFH. Ecnu 6bl Mbl 3anucanu B nopTt 03,
Hanpuvep, 4ucno OA3H, To B BEpPXHWI NeBbI Yron aKpaHa nonano 6bl M3obpaxeHwe GalTa C
agpecom 80A3H, a B neBblii HUWXHWIA 80A4H, Hapg HuM 6ailT Cc agpecom 80A5H M Tak fanee, TO ecTb
nponsorgeT caBur m3obpaxeHns Ha 3KpaHe. CABMHYTCSA BCe MJIOCKOCTW OL4MHAKOBO WM OL4HOBPEMEHHO.
AnnapaTHOli BO3MOXHOCTU CABWHYTb KaKue-TO OTAeNbHble MJOCKOCTU, He nepeaBuras ocTalbHble, B
"BekTope” HeT. TakoW cABWI MOXHO [OCTATOYHO MNPOCTO, XOTb WU HE [OCTATOYHO OLICTPO
OCYWeCTBUTb MNPOrpaMmMHO.

UTo6bl n36exaTb BO3MOXHbIX WUCKaXeHW, MEeHATb 3HauyeHue B nopte 03 nydwe B nporpaMmve
06paboTKkM npepbiBaHUii. Ecnyv N3Y He OTK/AWYEHO, TO MOXHO MPUMEHUTbL MOCNefoBaTENbHOCTb
KOMaHA :

EI

HLT

MVI A, NEWBYTE
ouT 03

Ecnn yBenuumBaTb WIN yMeHbWaTb 3HayeHue NewByte KaxAbli pa3 Ha KaKyl-To Heb0/blyio
BE/MYMHY, TO 3KpaH OyaeT naaBHO CABUraTbCA BHM3 WM BBEPX COOTBETCTBEHHO. ECAM MOCTENEHHO
MEHATb W 3Ha4YeHue npupaweHus, To OyaeT M3MEHATbCS CKOPOCTb chBura.

UTo6bl 0TOOpa3nTb Ha 3KpaHe 256*256 Toudek npu 16 uUBeTaxX, BO3MOXHbIX O/19 Kax4oW TOUKH,
Heob6Xxo4uMa 3KpaHHas NamATb 06beMoM 256*256*46MTa=256K6MT=256/8=32K6aiiT. B “BekTope” TaK u
chenaHo. Ho ecTb M BO3MOXHOCTb PacnopsguTbCsA 3TOK NamMsATb HECKO/IbKO MO-ApYyroMmy:
32K=256*512*26uTa. 3TO rpapnyeckuin pexmm 256*512 TodeK Mpu 4-X BO3MOXHbIX LBeTax Kaxaown
TOUKKN (Ha Kaxayw TOYKY Ha 3KpaHe npmxoaumTcs 2 6uTa B NamsaTuh, 3TU 2 6MTa MOryT 6blTb B 4-X
BO3MOXHbIX COCTOSIHUAX, o0becnedmBasi oToOpaxeHne 4-X UBETOB). Kak nepeBecTu gucnnen
“BekTopa” B pexum 256 CTpOK no 512 Touyek?

Kak yxe ynomuHanocb npu o6lWein xapakKTepucTUKe NOPTOB, rpadumyeckuii pexmm 3agaeTcs
COCTOsiHMEM 4-ro paspsaga noprta 02. 3TOT nNopT paboTaeT Ha BbIBOA BO BCeEX Crydasix, Kpome Tex
MOMEHTOB, KOrga Mbl C €ro rnomolblo onpawnmBaem KnaBuaTypy. Ecnm B 4-om pa3page nopta 02
3anuMcaH 0, TO ycTaHOBMeH pexum 256*256; ecnm 1, To pexum 256*512.

UeM oT/nmuyaeTcsa 6GaWToBasa CTPYKTypa 9KpaHa B pexume 256*512 oT pexuma 256*256? Begb
Tenepb Ha MecTe Kaxgol TOYKM AO/MKHbI OTo6paxaTbCs yxe ABe TOo4YkuM. Kak 3To npoucxoguTt? B
pexume 256*256 npu OoTOOpPaxXeHUM Kaxnoil TOUYKM OLHOBPEMEHHO BbibMpasincb 4 6UTa U3 3IKPAHHOW
obnacTn namATWU, MO OAHOMY W3 Kax4oOW MAOCKOCTU. ITWU 4yeThipe 6uTa ABAAKWTCA agpecoMm B 03Y
useta (9710 03Y uBeTa cogepxuT 16 6alT — PU3NYECKMUX LBETOB, MNO3TOMY agpec 4-X pa3psigHbii).
N3 03Y uBeTa BbibUpaeTcda No 3TOMYy ajpecy 6aT — ¢u3nveckKuin UBeT, U OH 3ajaeT UBeT TOYKM Ha
3KpaHe. BcdA aTa npouenypa npou3BOAUTCA annapaTHO ANA Kax4ol TOYKM Ha 3KpaHe. [na pexuma
256*512 3Tu onepauuu BLIFASAAT NO-APYroMy: 3a TOT Xe OTPe30K BPEMEHM, 3a KOTOPLIA paHblue
oTobpaxasnacb OfHa TO4YKa, W Ha TOM Xe MecTe 3KpaHa Tenepb OTOOGpaxalwTcs ABE TOYKW.
MaTemaTuUyecKkuii UBeT fieBOli M3 3TUX ABYX TOYEK, OH Xe ajpec ana 03Y uBeTa, WMeeT criepyownii



BUL B ABOMYHOM Koge: 0OOXY. 3gecb X - O6UT M3 naockocTu 2 (OCOOO-DFFFH), Y - 6ut n3 3-ei
NAOCKOCTK. [na npaBOW Touyku uBeT VUGO, V - 6UT M3 naockoctum O, U - 6UT M3 naockocTu 1.
CnepgoBaTeNnbHO Kaxgas Touyka, cTosWas B YeTHOW no3unuyum 3akpaHa (“nesas”), mMoxeT MMeTb OAUH
M3 matemaTudyeckmx usetoB: 0, 1, 2, 3. Touka, cToflWas B HeyeTHOW no3vumu (“npasas”), MoxeT
umeTb uBeT 0, 4, 8 mnm OCH. To ecTb Kaxgas TouyKa MOXeT OblTb OKpaweHa TO/IbKO B OAWH U3
yeTblpex, a He U3 16-Tu, KakK paHblle, uBeToB. BailThl Ha 3KpaHe UMEKT Te Xe camble ajpeca, 4TO
n ana pexuma 256*256, TONbKO Tenepb OHW KaK Obl MOMyNpO3payHbie: YeTHbe TOYKW M3 MI0CKOCTEd
2 n 3, HeyeTHble U3 O M 1, HWXHWE nNOCKOCTM “npornagbiBaloT” CKBO3b “0TBEpCcTMA” B BEpPXHUX
NIOCKOCTAX; TaMm rge paHblie 4veTblpe 6aiTa U3 pasHbiX MJOCKOCTEN gaBanvn nsobpaxeHune BOCbMU
Touek, Tenepb Te Xe camble 4-6ainTa fawT u3obpaxeHne yxe 16-Tu TodekK. KOHeuyHO, pucoBaTb Mpwu
TakoM pexvMme 3aMeTHO CJ/IoXHee, MO3TOMYy MPOrpaMMUCTbl NOJSbL3YITCA WM CPaBHUTE/IbHO pefKo.
MonpobyinTe HapucoBaTb KakKoe-TO U306paxeHne B pexuvme 256*256, a 3aTeM NEepeKkAnyYnTb 3KpaH B
pexum 512 BbIBOAOM efuHWUUbl B 4-i pa3pag nopta 02, - NOAydYUTe UHTEPEeCHbi pe3ynbTaT, BCe
OoyfeT 3aBuceTb OT TOro, Kakue ¢msmyeckue uBeTa OblIM paHee 3aHeceHbl B ayeikn 0, 1, 2, 3,
4, 8, OCH 03Y ueTa. MoaTomy nepeigeM K OnNuMcaHuw Crnocob0B KoAMpPOBaHUA LBETOB.

CHayana 0 TOM, 4YTO Takoe BOObOIWE (U3NYECKUn UBET, U KaK GopmupylwTCca uBeTa B
“BekTope”. /060K uBET, B KOTOPLIi OKpawvBaeTCHA M3006paxeHne Ha 3KpaHe TeseBm3lopa Wam
MOHUTOpPa, COCTOUT M3 CMecu TpeX OCHOBHbLIX LIBETOB: KpacHOro, CUHEro u 3eneHoro. B
3aBUCUMOCTU OT SAPKOCTU Kaxaoro M3 HUX nonydaeTcA TOT WU WMHON UBET WAM OTTEHOK. [oaTomy
KOMNbOTEP [AO/TXEH MMeTb CpeAcTBa A/1A ynpaB/ieHUA APKOCTbI0 KaxAoro M3 TpexX OCHOBHbLIX LBETOB.
dn3nyeckunii UBeT KaK pa3 4719 3TOro M npefHasHayeH: 3TO KOJ, B pas3psafax KOToporo 3ajaetcs
APKOCTb Kaxaoro uBeTa. PazbupaTbCsa B TOM, KakK Ha pe3ucTopax CKaagbiBawTcsa ANA 3TOM0 YPOBHMU
HanpsxeHus, Mbl He Oyaem: A7 Hac BaxHa MoAeflb 3TOrF0 npouecca He C TOYKWM 3peHus
3/IEKTPOHIMKA, @ C TOYKW 3peHusa nporpammucTa, T. €. nporpammHas mogens. B “BekTope” Ha
oén3nyecknin uBeT OTBOAMTCA 6GaWT. Pa3pagbl 7 u 6 3aToro GaiTa 3ajawT APKOCTb cuHero ugeta (11
— camblii ApKuii, 00 — HauMmeHee SAPKWUIA CUHWUIA, TO4Hee, OO O3Ha4yYaeT, UTO CUHWIA BOODLILE He
npUCyTCTBYEeT B Koaupyemom uBeTe). Tpu paspsga ¢ 5-ro no 3-uid 3agawT SAPKOCTb 3e/1eHOro
useta (Bocemb rpajaunmii ApKOCTU 3e/eHOoro useTa — OT 000 go 111). W ocTaBwmecs Tpu paspsja
ynpaBAsiT KpacHbIM LUBETOM. YeTblpe BO3MOXHbIX CUHUX UBeTa, 8 3e/ieHblX U 8 KpacHbIX LBEeTOB
MOryT fAaTb MPW pa3HblX BapuaHTax cMewuBaHUA 4*8*8=256 pa3/IM4HbIX LIBETOB.

Y Hac Ha ogHy TO4YKY OTBOAUTCH MakKcumym 4 6mTa, MO3TOMY Mbl MOXEM OAHOBPEMEHHO
HabnwogaTb Ha 3KpaHe TO/bKO 16 uUBeTOB M3 256. [lporpaMMucT 3aHOCUT BblibpaHHble ¢usnyeckue
useta B 03Y uBeTa (MNM perucTpbl UBeTa, 4YTO O4HO W TO Xe), KOTOpoe Kak pas cogepxuT 16 8-
pa3psagHbiX fAuyeek, agpecyemblx 4-X paspAfHbM aLpecom — MaTemMaTUYecKMM LBeTOM. Takum obpa3om
ycTaHaBs/MBaeTca Tabnvua COOTBETCTBUIM Mexay maTemMaTUyecKumMn U GU3ndecKumu usetamu. 3Ty
Tabnuuy 4YacTo Ha3blBawT NanAnuTpon. MporpavMmucT BbibMpaeT O4HY MNOAXOAAWY eMy naanuTpy us
MHOXeCTBa BO3MOXHbIX. YacTo nporpamMmucTy npefocTaBnseTcs BO3MOXHOCTb BbOMpaTb AuUllb U3
orpaHudyeHHoro Habopa nanuTp. Tak B npocTeiwnx CGA-moHuTOpax Ana IBM PC Bcero 4
yeTblpexuBeTHble BO3MOXHble nanuTpbel. B “BekTope 1200”, 6/1M3KOM POACTBEHHMKE Hawero “BekTopa
06L", ecTb 32 3aumnTble B MN3Y 16-UBEeTHble ManuTpbl. A B CTPAacTHO BCEMM OOUMOM (MMEHHO U3-3a
AKOOblI BblgawWmMxcs rpapuyeckux Bo3moxHocTelh!) MK “ZX Spectrum” Bcero ogHa BOCbMULBETHas
dénkcuposaHHasa nanutpa. faBaliTe BMecTe MOCYUTAEM, CKOJIbKO pas3/INYHbIX NanuTp uMmeeT “BeKTop
06L"”. B O3Y uyBeTa 16 s4eeK, B Kaxgom U3 SsYEEK MOXHO pa3mMecTUTb 60N 13 256 BO3MOXHbIX
¢nsnyecknx uBeToB. [0 nNpaBusiaMm KOMOMHATOPWUKM 4YUCIO pa3mMeweHuidi u3 256 no 16 BbiUMCAAETCHA Mo
dopmyne: A(16,256)=256*255*254*,..*(256-16+1)! Mo MouM nojcyeTam 3TO OKONO 2*10/38,
npogepbTe. ITO MNPUMEPHO COOTBETCTBYET UWUC/Y 3/IEKTPOHOB BO BcesieHHOV. BoT Takoi “mMoHCTp”
CTOUT Ha Balem cTone!

WTak, M3 3TOro acTPOHOMMYECKOrOo 4ucsaa BO3MOXHbIX NajUTP MNPOrpavMMmucTy, [OMYCTUM,
noHpasunacb Kakas-To ofHa. Kak emMy 3aHecTu 3Tu BblopaHHble 16 uBeToB B 03Y uBeTa?

NepBbli CcNOCO6, TPagUUMOHHLIG. MOMEeCTUTb COOTBETCTBYWWYKW MNporpavMmy B MNPOrpavmy
06paboTKM npepbiBaHWi. Moyemy Tyda, U Kak OHa [O/KHA BbirNageTb? UTo6b OTBETUTb Ha 3TOT
BOMPOC, Ham cHa4dana npugetca pasobpatbca Cc 60pAlpOM.

Bopawp — 3TO YacTb M306paxeHUsa Ha 3IKpaHe, Ha KOTOpyw nporpaMmvMa He MOXeT MNOBAUATH,
M3MeHAs 6aliTbl B 3KpaHHOW obnacTtm namaTwn. [AnA ynpaBneHus 6opgwopom B “BekTope” npegHasHaudeH
nopt 02. Kak yxe oTmeyanocb, mnajuve 4 paspsga 3Toro rnoprta 3ajalwnT maTeMaTUyeckuit useT
6opawpa. Ho 3aTo yTBepxaeHuMe crnpaBef/IMBO TO/IbKO MNPW YCTaHOB/IEHHOM pexume 256*256 (0 B 4-0M
paspsage 3aToro xe noprta). B pexvme 256*512 Touku Ha 6Gopgaope MNOAUUHATCA Tem Xe npaswuiam,
UTO M BCe TOYKM Ha 3KpaHe BOOOGWEe: Ha MecTe Kaxaolh “60/bWoOin” TOUKU MOABATCA [ABe
“ManeHbkne”, UBeT KOTOpbIX OnpefenseTcs yxe He 4eTbipbMsA, a ABYyMA pa3pagamu. Hanpumep, ecnu
BbIBECTM B NOpT 02 6anT 0001VUXY, TO yCTaHOBUTCHA pexmm 256*512, u BCe “neBble” TOUKMU
oKpacaTcs B MaTemaTuyeckuin ugeT 0OXY, a “npasbie” B MaTemaTtumdeckuin uset VUOO. Mpu 3TOM,
ec/nn B COOTBETCTBYWWMX 3TUM LUBeTaM fyeilkax 03Y useTa OyayT HaxoguTca pasHble ¢usnyeckue
uBeTa, TO Ha 6opAwpe NoABATCA yepepywuWmeca BepTUKasbHble MOJOCH ABYX UBETOB. [0/I0OCKK B
pexnve 256*512 HacTONbKO Y3KWe, 4YTO Ha AUCNAesX C HefoCTaTOYHbLIM FOPU3OHTasIbHbIM
pa3pelweHneM Bbl MOXeTe Jaxe He pa3/iMunuTb KX, YBUAEB MNPOCTO CMeCb 3TUX [ABYX LBeTOB. [anble,
rogopss o 6opappe, Mol 6ygemM umeTb B BUAY TONbKO pexum 256*256.
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Ecnm BbLIBOAMTL pa3niMyHble MaTemMaTuvyeckue LBeTa B pa3psags 3..0 nopTta 02 BO Bpewms
npsMOro xoga nyda B Kagpe, To 6opawp 6yaeT B 3TO Xe BPEMS MEHSATb CBOW UBET M 3TO bygeT
OTpaxaTbCs Ha 9KpaHe B BuAE FOPU3OHTas/bHbLIX NOAOC Ha 6Gopawpe. Ecnm pgoxgatbCsA npepbiBaHWs
OonMcaHHbLIM paHee crnocobom, 3aTeM, BbbkAaB C MOMOWbLK MPOrpavMMHOW 3afepXKu Bpems AO BbixoAa
Nlyda Ha 9KpaH AN pucoBaHWsA O4YepefHOro Kagpa, HadaTb B 3TOT MOMEHT MeHATb uBeT 6opawpa,
TO 3TV NOAOCKKM 6yAyT XecTKOo “mpuBsi3aHbl” K Hayany kKagpa, v, nogbupas 3agepxku Mmexgy
CMeHamy LBETOB, MOXHO JaXe nonmbiTaTbCA M306pa3nTb 4TO-HUOYAb Ha 6opawpe. Bpsag M MOXHO
U3BfieYb U3 3TOro “Tpioka” Kakyl TO NpPakKTUYECKYl MOoMb3y, HO OH MHTEPEeceH He TO/IbKO C TOYKWU
3peHus npegenbHbX BO3MOXHOCTel “BekTopa”, HO M MOTOMY, 4YTO C €ro rMOMOlWbI0 Mbl BM/OTHYIO
nogowsyn K cnocoby 3anvcu ¢uanyeckux LBeToB B 03Y uBeTa.

Korga KomnblTep BbipUCOBLIBAET Ha 3dKpaHe 6opawp M BO Bpemsa obpaTHOro xoga nay4va B
Kagpe (4TO YC/IOBHO TOXe MOXHO cuUuTaTb pucoBaHuem Gopawpa) maTemaTuyeckuin uBeT bopawpa
“cTtonTt” Ha wuHe agpeca 03Y uBeTa, U NO3TOMY, 3anucaB 6aiT B NOpT OCH, Mbl aBTOMATUYECKU
3anuwem 3TOT 6ailT, Kak B ¢uanyeckuin uBeT, B agpecyemyiw adeliky 03Y uBeTa. OnpenennTb
MOMEHT, KOrfa KowmnbloTep pucyeT 60pAlp, MOXHO TOMbKO C MOMOWbLI0 MpepbiBaHus, MO3TOMY OObIYHO
nporpammy 3anucu Gu3nyeckux LBETOB 3anuchiBawT B nporpammy o06paboTKu npepsiBaHuii. BOoT 3Ta
nporpamma:

LXI B, 1000H
LXI H, TABLCOL
LOOP: MOV A,C

ouUT 02
MOV A, M
INX H
MVI D,3

REP: OUT OCH
DCR D
IJNZ REP
INR C
DCR B
JNZ LOOP

No agpecy TablCol gosmxHbl ObITb 3anucaHbl 16 6anT — ¢usnyeckue uBeTa [nA
mMaTeMaTuyeckux uBeToB C 0-ro no 15-bii. 3TO cTaHgapTHasa rnporpamMa, WUCronb3yemMas MNo4YTU
BCEeMWU rporpaMmMMcTaMv, MNUWylrMn nporpamMmbl Ha accembnepe. Ho MOXeT ObiTb BaM MOKaxeTcs
pacTounTesibHbBIM BbLIMOAHATL 3TY nporpamvmy 50 pa3 Kaxaylw CeKyHAY BMeCcTO TOro, 4To6bl BbIMO/HUTb
ee OAMH pa3 B Hayasie nporpammbl. Wnu, MOXeT ObiTb, Bawa nNporpamMa C aBTo3anyckom, u N3Y en
MewaeT peanu3oBaTb NpepbiBaHUA. Torga BaMm MPUroguTCHA BTOPOW Crnocob KoAMpoBaHUA LUBETOB, BHe
nporpammsl 06paboTKN NpepbiBaHUA:

SCOL: PUSH PSW

PUSH D
PUSH H
LXI H, TABLCOL
MVI E,10H
LOOP: XRA A
ouT 02
EI
HLT
MVI A, 10H
SUB E
ouT 02
MVI D,3
MOV A, M
REP: OUT OCH
DCR D
IJNZ REP
INX H
DCR E
JNZ LOOP
LDA RBORD
ouT 02
POP H
POP D

POP PSW



RET

JTa nognporpamMa rotoBa K WUCMONb30BaHWK, B fdeiike RBord ponmxeH cogepxaTbcs 6ainT, B
3..0 pa3psagax KOTOpOro 3anucaH HYXHbi uBeT 6opawpa, a B 4-0oM paspage 6ut 0 wam 1,
yKasbiBawwuii pexmMm akpaHa 256*512.

MoxeT ObITb Bam 6pocumnacb B rnasa obuwas “HepaumoHanbHas” 4vepTa 06emx nporpamm: 3adyem
NOBTOPATb Tpu pa3za KomaHay OUT OCH (uumkn Ha REP)? BO MHOrux cnayyasx 3T0 LeACTBUTENIbHO He
HYXHO. Moli KomnblTep, Hanpumep, “noHumaeT” STy KOMaHAy C MNepBOro pasa, W A paHblle nucan
3Ty noanporpammy 6e3 umkna REP. Ho KakK oOKa3anocb BMOCAEACTBUM, [asieKO He BCEe KOMMNbITEps
Tak “moHAaTnuBL”, n 3Ta nporpamma He cpabaTbiBana, HaB/ieKas Ha MeHS HefOBO/IbCTBO
nonb3oBaTenein. B aTux cnyyadax Heobxogum 60nee ANUTENbHbIA UMK 3anucu. Mo3Tomy He
npeHebperanTe ”n Bbl 3TOW “HepaunoHanbHOW” peTanbld NPOrpaMmsbl.

C MNOMOWbK OMUCAHHLIX anropUuTMOB 3aMWCKM MOXHO MOAYYUTb AOCTATOYHO MHTEpPECHble 3QHeKThl.
MOXHO, Hanpumep, yBUAETb Ha 3KpaHe OA4HOBpPEeMeHHO BCce 256 uUBeTOB, KOTopble crnocobeH
oTob6pa3uTb “BekTop”. [ANA 3TOro 3ano/iHUTE HYNSAMU BCIO 3KpaHHyKw o6nacTb namaTW, BbiBeAUTe O B
nopT 2 W UUKANYECKW BbiBoAgUTEe B nopT OCH 6GaiThl oT O go OFFH (dm3myeckue uBeTa). IKpaH
3anoNHATCA Pa3HOLUBETHLIMA FOPU3OHTANbHBIMA JIMHUAMU. JKCMEPUMEHTUPYS C 3a4EpXKOi Mexay
KomaHgamy OUT OCH, MOXHO MeHATb ANMHY 3TUX JIMHWA U J06MTbCA, 4YTOOb OHa Oblna paBHa A/NHE
CTPOKU, Torga Kaxgasa u3 256 CTpoOK OyaeT OKpaweHa B oAWH M3 256 uBeToB. YTO6LI Mony4veHHas
KapTuHKa He “nnblna” no akpaHy ee MOXHO “npuBA3aTb” K Havany kajpa C NOMOWbK NpepbiBaHWUN,
KakK 3TO YyXe OnuchiBanocChb.

BaM, KOHEYHO, M3BECTHO, 4YTO B “BeKTope” eCcTb BO3MOXHOCTb “OTK/w4eHMsa” nobbix
3KPaHHbLIX MJIOCKOCTEN M OCBOOOXAEHWSA, Takum obpas3om, namaATu ANS NporpamMm U AaHHbiX. Kaxgas
MI0CKOCTb MMeeT 06bem 8 KGailT, MO3TOMy B Tex Cay4dasiXx, Korga HeT Heob6Xo4uMOCTu pucoBaThb
MHOrOUBeTHble U300paxeHnsa, Kaxgas OTK/YeHHas MJOCKOCTb MOXeT AaTb AOCTaTO4YHO BECOMYK0
npubaBky CTONb AedUUUTHON NamMaTM. HO Ha annapaTHOM YpPOBHE HeT BO3MOXHOCTU 3anpeTuTb
AucnnenHoMy Y371y UCNONb30BaTb AaHHble U3 KaKOoM-/nb6o MAOCKOCTWU. Mbl MOXEM NUllb MNOMeWwaTb emy
Jenatb 3TO NyTeM TaKOW MNepeKoAVMPOBKW LBETOB, NPW KOTOPOW 6UTH, MNoABAAWWNECH B
“OTKMOYEHHON” NAOCKOCTMU, He MNPUBOAUAN K MOSABAEHUKW WU3MEHEHW B N306paxeHun Ha 3KpaHe.
Hanpuvep, HaM Heob6X0AMMO OTK/KWYUTb MAOCKOCTb O (800OH...9FFFH); Mbl 3Haem, 4TO 6UT W3 3TOW
MIOCKOCTU fJaeT ANA TOYKM Ha IKpaHe cTapuuii 6uT ee maTemMaTM4eCcKOro uBeTa, CnegoBaTesbHO,
nocTaBMB B COOTBETCTBME MaTeMaTUYECKUM uBeTam Buga 1XYZ (8..0FH) Te xe camble ¢usnyeckue
uBeTa, KOTOpble COOTBETCTBYT MaTemMaTU4ecKuM LBeTam Buga OXYZ, Mbl caenaem Tak, 4TO OGUTH U3
3TON MNOCKOCTU He 6yayT BAUATbL Ha M3006paxeHue, HO 3TMM Mbl M COKpaTWM BABOE KOANYECTBO
BO3MOXHbIX LIBETOB: Tenepb /Wb MaTemaTuyeckune uBeTa 0..7 6yayT MMETb CBOW COOGCTBEHHLIN
dénsmyecknin uBeT, a uBeta 8..0FH - ux konuwu.

OnucaHHbIli cNoco6 OTK/MOYEHUSA MOCKOCTEN MOXeT ObiTb MOSie3eH He TONbKO AN paclmpeHus
namaTv, LOCTYMHOW ANA MPOrpaMmsl, HO U ANA BPEMEHHOro OTK/IYEHUA MN/IOCKOCTell Ha Bpemsd, Moka
nporpamma pucyeT B 3TUX MNJIOCKOCTAX M306paxeHue. Ecnm n3obpaxeHne JOCTATOUYHO KPYMNHoOe, wau
ecnu anropuTtM ero nocTPOoeHUs LOCTaTOYHO C/IOKEH, TO Ha MNOCTPOEeHWe MOXeT YWTW MHOro
BpemMeHun. Mo3Tomy, ecnu Mbl 3aXOTuM “CKpbiTb” OT Monb3oBaTens Npouecc MNoCTpoeHus
n3o0b6paxeHnsa, Mbl CMOXeM caenaTb 3TO, OTK/IYMB BCe WIN OTAe/ibHble MNOCKOCTU 3KpaHa. U3-3a
HeKoToporo pasbpoca napameTpoB AeTaneii, BXoaswmx B y3en ¢opmupoBaHus useTa MK “BekTop”,
Ha MHOMMX AUCNeAX MOXeT OblTb 3aMeTHO M306paxeHme B OTKJ/INYEHHbIX MIOCKOCTAX (B Buge
“TeHein”), noaToMy XenaTeneH TemHblli UBeT ¢OoHa, T. K. 9TW “TeHn” Ha TemMHOM ¢OHe NpaKTUYEeCKU
HEe BUAHbI.

N ewe oanH y3en, rge pasbpoc napamMeTpoB MOXeT OKa3aTb BAUAHME Ha M306paxeHue: 3TO
y3en, KOTOopbli BKAw4YaeTcsa B paboTy TO/bKO B pexume 256*512. dyHKUMein 3TOoro ysna, obpasHo
ropops, sasndeTca peneHue “6onbwoin” TOUKKM pexuma 256 Ha aABe “mManeHbkue” ana pexuma 512.
MpuBegeHHas HWXe NporpaMma MoKaxeT Bam, 4TO 3TO AefleHMe He Bcerga npoucxoguT “nopoBHy”.
MpvynHa 3TOro B TOM, 4YTO B 3Ty CXeMy BXOAUT NMHUA 3afepxku Ha RC-uenoyke (pe3ucTop wu
KoHAeHcaTop). [nA pe3ucTopoB U KOHAEHCcaATOpoB pa3bpoc napamMeTpoB B npegenax 20% cuutaeTcs
npuemnembiM. W Kaxabli pagunonobuTens 3HaeT, 4YTO chafaTb M3 HUX OBE J/IMHUU C O4MHAKOBOIA
3aEPXKON MPaKTUYECKU HEBO3MOXHO. [O3TOMY /IMHWMK 3aLEPXKW, KOTOpble ynpaBAslT B Hawelh cxeme
LeneHuem TO4YKu, O6yayT no-pas3HOMYy €e AefMTb Ha pa3HbiX KommbTepax. Y KOro-to 6yayT wupe
TOYKM, CTOsSWMe B CTPOKE Ha 4YeTHOM No3uMuum, y KOro-To Ha He4yeTHoOW. CKopee Bcero, u y
pa3paboTunkoB “BekTopa” TOUKM B pexume 512 He OblIM paBHOBEINMKMMMU: HOMUHAasbl Pajuo3/1eMEHTOB
COCTaBMAKWT OUCKPETHbI psAf, a He HEeMpepbiBHLI, MO3TOMY HeNb3A nogobpaTthb geTanu, KoTopbie
JaBann 6bl 3a/lepXKy, B TOYHOCTU paBHYW pacyeTHolW. UTo6bl y3HaTb, HaCKO/bKO BaM “noBe3no” c
3a/lepXKon, 3arpysuTte MoOHUTOp-OTNaguuK, BbibepuTe pacnpegeneHue (1) m C NOMOWbLKW AUPEKTUBLI
“A" BBeAUTe cneaywuyl nporpamMy, KoTopas genaeT 6Gopawop “BepTUKanbHO-nosnocaTtbiM”’ B pexume
256*512 (9TOT TplK 6blA1 onucaH Bblwe):

8000: DI
MVI A,CD
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STA FEOC
LXI H,8014
SHLD FEOD
LXI H,0000
SHLD FEOF
EI
RET

8014: MVI A, 0A
ORI 10
ouT 02
RET

JTa nporpamma npu 3anycke KomaHgoi C8000 BCTaBMT B KOHLE nporpamvsl 06paboTKu
npepoiBaHuii MoHUTOpa-oTAagyMkKa KOMaHAY Bbi30Ba MOAMNPOrpammbl, PacrnonoXeHHOoW no agpecy 8014H.
Tenepb 50 pa3 B cekyHAy 6opawpy O6yaeT 3ajaBaTbCHA mMaTemMaTudeckuii uBeT OAH, HO TakK Kak
yCcTaHoBMeH pexum 512 (komaHgon ORI 10), TO Toukum Gopawpa npumyT 2 uBeTta: 1000 n 0010 (8 un
2). MaTemaTuM4yecKuii uBeT 8 B MOHMTOpe COOTBETCTBYeT ¢U3NYeCcKOMy LUBeTy ¢oHa, a 2 — uBeTy
n3obpaxeHusa. ModToMy Ha OGopAwpe NOABATCA yepegyolmecs BepTUKalbHble NMHUW ABYX LUBETOB, 4TO
Ha 6O0/MbWWHCTBE TeNeBU30poB OyAeT BhirNALeTb, KakK OKpacka b6opgwopa B UBeT, CpefHui mexay
usetTom ¢doHa U UBETOM M306paxeHns. Ecnm xe Tenepb MOMEHATb AWPeKTuBon S8015 6aiiT OA Ha 0D,
TO NMHUM Ha Gopawpe MOMEHAWTCH uBeTamu. [OHATHO, 4YTO €CAM WUPWHA YETHBIX U HEeYEeTHbIX
BepTUKaNbHLIX NWHWIA OAMHAKOBA, 4YTO UMEET MEeCTO TO/IbKO Mpu paBHOW WWPUHE BCeX TOYEeK B
pexume 512, TO M APKOCTb 6opAwpa nocne BbINOAHEHUA AUPEKTuBbl “S” He nameHuTcA. Ecnm xe
APKOCTb M3MeHMNnacb (Ha moem “BekTope”, Hanpumep, 6opawp cTan Apye nNo4Tu B ABa pasa), TO
yBbl, TOYKW Ha BalleM 3KpaHe B pexume 512 He paBHbl NO wupuHe. IPPeKT 6oNee 3ameTeH, ecnu
YCTAaHOBUTb YEpHO-6enbii pexum gupektuBamm NFOO m NCFF MoHuTOpa-oTnagymka. Y6paTb MOAOCH C
6opappa M OKpaCUTb €ro MNOSIHOCTbK B LBET M300paxeHuss MOXHO, €CAn AupeKkTuBon “S” 3amMeHuTb
Tenepb 6anT OD Ha OF; okpacuTb B UBeT $OHa, €CNuU 3aMeHUTb ero Ha 00. 3TW 3KCNepUMEHTH
MOTryT MNpPMBECTU BaC K MbIC/IM, 4YTO 6GOpAwp NPOCTO OKpawusBaeTCcHa B 4 pa3HbiXx useta (nam B 3 B
ngeanbHOM cflyyae), HO 3TO TONbKO pe3ynbTaT TOro, 4TO OGONbWWHCTBO MOHUTOPOB HE MOryT
LOCTaTOYHO KayecTBEHHO OTo6paxaTb 512 Todyek B CTpoke. B 03Y uBeTa Mbl HAHYEFO HE MEHSAIN:
TaMm no-npexHemy TONbKO ABa du3nyecKux useTa — useT doHa B dAdyelikax 0, 1, 8, 9, a B
OCTaslbHbIX UBET u3obpaxeHus.
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AnnapaTHele npepoiBaHUA BM3BM “BekTop 06L,"

Kak yxe cTano SCHO W3 npegpaywumx rnas, npaBuibHas paboTa 60AbWMHCTBA QYHKLMOHANbHbLIX
y3noB “BekTopa” B 3HauuUTe/NIbHOW CTeneHn 3aBUCUT OT NpepbiBaHuii. TaK KakK HeKoppekTHasa paboTa
Takux Yy3/10B BblpaxaeTCHAd B WCKaXeHUU n3obpaxeHusa Ha gucnsiee, TO COBEPWEHHO JIOFMYHO BHIFAAUT
NpOrpamMmMHO -anmnapaTHbii CNoC06 CUHXPOHM3auunm paboTbl 3TUX Y3/I0B M AUCHAEs C MOMOLUbI0
npepbiBaHuii. MNporpamme Heo6Xxo4MMO 3HAaTb MOMEHT Hadasna obpaTHOro xoga ny4ya B Kagpe, 4ToOb B
3TOT MOMEHT BbLINO/IHUTL AEWCTBUA, KOTOpble MOrauM 6bl UCNOPTUTH u3obpaxeHune, 6e3 oTpaxeHus
nocneacTBuii aTUX AeNcTBUn Ha 3KpaHe. [Mporpamva “y3HaeT” 06 9TOM NOCpPenCTBOM MNpepbiBaHWUi
“oT gmcnnesa”. Tak Kak yacToTa KagpoBOiN pa3BepTKU OGOMbWLMHCTBA OTEUYECTBEHHLIX TesIeBU30pPOB U
gucnneeB paBHa 50lL (OoHa COOTBETCTBYET 4yacTOTe MEepPeMeHHOro ToKa B NuTawWein ceTn), yacToTa
npepsiBaHuin Toxe 50Iy,.

HecmoTpss Ha To, 4TO npoueccop 580BM8B8OA MoxXeT paboTaTb C BOCbMWYPOBHEBbLIMU
npepsiBaHuAMn RSTO..RST7, B “BekTope” annapaTHO peann30BaHO TO/NbKO MpepbiBaHWe RST 07.
Peanusauua annapaTHON MOAAEPXKU OCTaNbHLIX CEMW YPOBHel npuBena O6bl K 3HaYUTEIbHOMY
yaopoxaHuio MK, HO He [o6aBu/io 6bl HOBLIX MOIE€3HLIX BO3MOXHOCTEN. lpepbiBaHMs — 3TO yAo6Hoe
CpeacTBO B3auMmogelcTBMA npoueccopa C cuctemoli, paboTawweli B peanbHOM macwTabe BpemeHu. B
“BekTope” K TakuMm cucTemMam OTHOCATCSA Tanmep M y3en gucnnesd: oHW paboTawT He3aBUCUMO OT
npoueccopa, W npepbiBaHUA MO3BOMAAINT CUHXPOHU3UPOBATbL UX COBMECTHYW paboTy. [Aucnnein unmeet
npenMywecTBO nepes MNpoLeccopoM npu AocTyne K obwum pecypcam (3KpaHHOI ob6nacTu namsiTu), OH
He MOXeT “xaaTb”, TaK Kak 3TO BHECeT MCKaxeHus B u3obpaxeHue. TaiMep ynpasnseTcs
npoueccopom, HO cyeT BefeT He3aBUCMMO OT Hero, napannenbHo ¢ paboToi npoueccopa.
NMOCKOMbKY MpepbiBaHWA OT Aucnnes No3BOAINT OpPraHn3oBaTb He TONbKO 6eCKOHONMKTHY paboTy
npoueccopa n gucnsesd, HO U 3PPeKTUBHO ynpaBnATb TaiiMepoM, TO OKa3asioCb BMOJIHE AOCTATO4YHO
O[lHOYPOBHEBOIr 0 npepbiBaHua. BbibpaHO UMEHHO npepbiBaHWe RST7, TaK KakK npowe peasin3yeTcs: KoL
3TOV KOMaHgbl OFFH, M He HYXHO CTaBWUTb CheuuasibHblii y3ena, KOTOpbIi BbigaBan 6bl 3TOT KOA B
HYXHbIA MOMEHT, 9TO, MOXHO CKa3aTb, nosyyaetcsa “aBTomaTuyeckn”. [la K TOMY Xe MCTOPUYECKMU
TaK CJ/IOKW/IO0Cb, 4YTO A1 CUCTEeM, MNOCTPOEHHbIX Ha TakKOM rnpoueccope npepsiBaHue RST 07 cTasno
CTaHgapToMm.

WTak, ecnu npepbiBaHWA He 6bIIM 3anpeweHsl KomaHgo DI, To 50 pa3 B CeKyHAy npoueccop
npepsiBaeT BbINO/IHEHWE MPOrpamMsl U, OCTaBUB Ha CTeKe ajpec BO3BpaTa B MNpepBaHHY MporpamMvy,
nepexoamT K BbIMOSIHEHUI MNPOrpaMmbl, KOTOpas HaxoaAumTca no agpecy 0038H. MporpamMmMucT [OSKEH
no3aboTnTbCA O TOM, 4TOOGb Tam Oblna pacrnonoxeHa nporpavma o6paboTku npepbiBaHWUA. Mepef
BbINO/IHEHMEM 3Ta nporpamMa AO/XKHAa COXPaHUTb BCe perucTpbl rnpoueccopa, 4YTO6b He rnomewaTb
JanbHeliweMy BbIMOSIHEHWI0O MPepBaHHOW MporpamMmvbl, 3aTeM BbLINOJHUTL HEOO6XOAWMbIE B [AaHHbIA MOMEHT
pencTteua (0ONpocuTb KNaBuaTypy, Hanpumep), 3aTem BOCCTAHOBUTb PErucTpbl U1 BEPHYTbCHA B
npepBaHHyl nporpamMy KomaHgon RET. Mepen BO3BpaTOM Hafo 06s3aTefibHO BLINOAHWTbL KomaHay EI,
pa3pewarnlyio ganbHeliune npepbiBaHUA, TaK KakK npoueccop MX aBTOMaTUYECKM 3anpewaeT, nepexoia
K BbINMOJIHEHMIO Nporpammbl 06paboTKU npepbiBaHUA, u 6onblle He OyAeT pearuposaTb Ha MpepbiBaHWA
OT gucnnea A0 Tex Mop noka He BCTpeTuTcda KomaHpa EI.

NMporpamma 06paboTKM MpepbiBaHUA LO/MKHA BbLINOJHATBCSA AOCTATOYHO OLICTPO, €cnu
nporpamMucT Xo4yeT, 4ToOb OHa 3aBepwmnacb A0 Hayana NpPAMOro xoga fny4vya B Kagpe u He BAusana
Ha KayecTBO U306paxeHWsa Ha dKpaHe. TakuMm 06pa3oM, MOKa 3NEKTPOHHbLIE NYYU PUCYT KaPTUHKY
Ha 3KpaHe, BLINO/HAETCA OCHOBHAA MporpamMa, a Korfa 3/1IeKTPOHHbIA NOTOK BO3BpawaeTcsa U3
npaBoro HWXHEro yrna B NeBblli BepxHuii (He ocTaBnAsa Npu 9TOM CNeAO0B Ha 3KpaHe), BbINO/HAETCA
nporpamma o6paboTKu npepbiBaHUs. YesioBeK He 3ameyvaeT MUraHusa usobpaxeHus, TaK KaK yacToTa
ero pereHepauyum (50ry) gocTaTovyHO BenuMKka. TOYHO TakKxe Mbl He 3amedaem “ob6maHa” CO CTOpPOHLI
KOMMblOTEepa, BbIMOHAWWErO ABe MNporpammbl OAHOBPEMEHHO, U HaM KaxeTCHA, 4YTO OHMW BbINOJHANTCA
O[JHOBPEMEHHO: OJHOBPEMEHHO oOnpawvBaeTCHA KjaasBuaTypa U BHINOJHAETCA OCHOBHaa nporpavma.
NOSTOMY MOXHO CUUTaTb, YTO TakK OHO W eCTb, W nucaTb nporpammy 06paboTKW nNpepbiBaHUS B
pacyeTe Ha TO 4TO OHa 6yaeT BbIMONHATLCA O4HOBPEMEHHO C XO4OM OCHOBHOW MPOrpamMwbl.

Mpu pas3paboTke MNporpavMmbl HaAO y4YecCcTb, UTO B MOMEHT MNPOU3BEAEHUA KaKUX-/TN60 AeiCcTBUN
Hal cofepXVMbiM Ayeek OQO038H..003AH (Hanpumep, npu 3anucu Tyda KoMaHAbl rnepexoga) MoxeT
npon30iTU MpepbiBaHWe, W ero geicTteune Torga 6yaeT HenpegckaslyemoiM. [oaTomy swobas
mMoaudmKaumsa nporpaMmvbl 06paboTKM MpepbiBaHWA, AO/DKHbl ObITb 0683aTenbHO obpamnieHsl nNapo
komaHg DI..EI: DI nepeg mogudéukauumeir, EI nocne Hee. KomaHgbp DI m EI 3aecb BbLICTynawT B
ponn KomaHj peanu3aumn MeTofa B3aWMOWUCKYEHWId NO aHa/iorum C B3aMMOUCKI/YEHWEM,
NPUMEHsieMbIM NS napannenbHbX NPoLeccoB Npu BXo4e MX B CBOW KPUTUUECKUE y4yacCTKu
(napannenbHble npouecch peanus3ylwTcsa Ha npodeccuoHanbHbix 3BM). Ha “BekTope” Mbl nMeem ABa
napansienbHbIX Mpouecca: OCHOBHas nporpamma v nporpamma o6paboTKu npepbiBaHuii. TakK Kak 3Tu
npoueccsl HepaBHOMPaBHbI, TO Aydlle NoaAxXoAuT aHanorusa (Toxe u3 obnacTtu nNpopeccuoHanbHbiX IBM)
c ¢oHOBbIMM npoueccamu. Mporpamma o06paboTKU nNpepbiBaHUA — 3TO QOHOBLIA npouecc. 3Ta
nporpamma MOXeT BbIMONHATL B GOHOBOM pexume (TO eCcTb O4HOBPEMEHHO C BbIMNOSIHEHWEM OCHOBHOW
nporpammbl) MHOrue QyHKUUM, He TOMbKO YMNOMSAHYTH Bbllle, HO U 6Gonee “3k3oTuyeckune”, Takue Kak
neyatb Ha MpuHTepe B (OHOBOM pexume 6€3 OCTAHOBKW OCHOBHOI nporpammbl. O TOM KaK 3TO
cpenaTtb, OyaeT pacckas3aHO B rnaBe, MNOCBAWEHHOW paboTe C MPUHTEPOM.
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Nnocne Toro, Kak aBTOpOM 3Tol KHUrM B 1991 roay 6bin pazpaboTtaH cnocob
aBToOMaTU4ecKoro 3anycka ROM-daina nocne 3arpy3ku 6e3 HaxaTusa knaeuw BNK+BBOJ wu
nonynapmsaumm 3TOr0 MeToga C MOMOWbI0 AaHHOW KHUMM (M HEe WUCK/IYEHO, 4TO rge-To Ha
HeobbATHLIX NpocTopax CHI KeM-HWOYAb 6bl1 pa3paboTaH aHanoruyHoli ROM-aBTO3anyck), nosaBATCA
nporpamMMuUCTbl, Xenawwme UCNosb30BaTb aBTO3anyCK B CBOUX Nporpammax. B CBA3M C 3TUM HYXHO
OTMETUTbL cregywuee o6CcToATENLCTBO: N3Y 3arpy3yunka, Haxogdweecs B MIajuMx agpecax namsaTu
“BekTopa”, nporpamMHO OTK/IOUUTb HEBO3MOXHO, MO3TOMY Hefb3d M 3anucaTb KomaHAy nepexofa Ha
nporpamMmy o06paboTKu npepsiBaHus. B M3Y ecTb nognporpavMma, HauduHawwascsa ¢ agpeca 0038H, Ho
OHa He BbiNONHAET OYHKUWIA, NOMe3HbIX nocje 3dTana 3arpy3km. Kpome TOro, OHa He coxpaHseT
perucTpsl U He BbINOSHAET KoMaHay EI, TO eCTb COBEpWeHHO He noaxoAuT B KayecTBe Nporpammbl
06paboTKM npepbiBaHMiA. MO3TOMYy npuxoauTcs paboTaTb 6e3 npepbiBaHUi. Kak xe Torga onpawuMBaThb
KnaBmaTypy, 3anuceiBaTb ¢n3myeckue LBeTa B perucTpbl UBeTa, cABUraTb MO BepTUKanu
n3obpaxeHne?! MepBblli CNOCO6, Camblii MPOCTON: MNOMNPOCUMTb NOAb30BaTens HaxaTb BJ/IK+CBP, BbigaB
B HYXHbli MOMEHT COOTBETCTBYWlee coobueHne Ha 3KpaH. Mocne HaxaTua BAK+CBP N3Y ncuyesHeT u3
aflpecHoro npocTpaHcTBa BMecTe CO Bcemu npobnemamu, KOTOpble OHO Bbi3biBasno. A ecnu
nporpamMmucT He xo4eT “yTpyxgaTb” nonb3oBaTens AUWHWIA pa3? Wnu 6onee nparmaTWuyHbIA BOMPOC:
Kak O6biTb, €C/nu Mmpouecc 3arpys3ku nporpammbl MPOJO/XaeTCsA MOC/ie aBTOMATUYECKOrO 3anycka ee
nepBoit 4YacTW, W NpoOrpamMuUCT XOo4yeT cAenaTb fanbHelwyw 3arpy3ky 6onee npuBnekaTesibHOW, 4YeMm
npocToe pucoBaHWe “KyOBUKOB” Ha CUHe-XeNnTOM 3KpaHe? Befb B 9TOM cny4dae Nonb3oBaTe/lb MOXeET
NpoOCTO He ycneTb HaxaTb BJIK+CBP. Ho 3Ta npobnema vmeeT AOCTATO4YHO MPOCTOE pEWeHue: Mbl He
MOXeM MNPUMEHUTb MporpamMmy 06paboTKM nNpepbiBaHU, HO NporpavMma MOXeT A0XAaTbCHA MnpepbiBaHUSA,
0CTaHOBUB MNpoLleccop C pa3peleHHbMU npepbiBaHUAMM KomaHZamy EI HLT. MakcumanbHas 3ajepxka
COCTaBWUT MNpu 3ToM 1/50-10 4YacCTb CEKYHAbl, 4YTO B COTHM pa3 MeHblle BpPemMeHu peakuuu
nosnb3oBaTenid Ha npocbby “HaxmuTte B/IK+CBP”. MNpepbiBaHWe BbiBeAeT MPOLECcCOp U3 COCTOAHUA
OCTaHOBa, MnpoLeccop BbLIMOMHUT KOPOTKYK nognporpamMmmy, pacrnosioxeHHyw B MN3Y no agpecy 0038H,
CHOBa 3arnpeTuB NpPW 3TOM MpPepbiBaHWA, W BEPHETCH K BbLINOJHEHWI0 KOMaHA, pPacrofiOXeHHbIX nocne
EI HLT. 3gecb Mbl M MOXEM BbIMO/IHUTb Te AEWCTBUS, KOTOpble OObLIMHO BLIMOSHAET MpPorpamMa
06paboTKM npepbiBaHMA (KoAMpOBaHME UBETOB U T. N.), TakK Kak nognporpamma B MN3Y, XO0Tb U
BbiMONIHWNA 6ecrnofnie3Hble AeNCTBUA, BCE Xe OTHAMA He TaK YX MHOro BPeMeHW, W 3eKTPOHHLIA syd
BCe elle He Bblleq Ha 3KpaH. BOT NOMHLIA TEKCT 3Toi noanporpammsl n3 N3Y:

0038: LDA ODEF6H
©03B: DCR A
JNZ ©03BH
IN 01
ANI 16H
MOV E,A
RET

Mo HebnaronpuaTHOMY COBMNAAEHMI0 3TO KakK pa3 nporpaMmMa 3afepxku: Mnpu 3arpy3ke B
sa4velriky namMaTun ODEF6H nomeuwaeTcs KOHCTaHTa 4TeHusi. UToObl o06ecrneunTb MUHUMaSIbHOE BpeMs
BbIMO/IHEHUA STOW noAanporpammsl, Mnones3Ho 6ygeT 3anucaTb B Adveliky ODEF6H 6ant 01 go
BbIMO/IHEHUA KomaHg EI HLT.

K cnocobam “60pbbbl ¢ N3Y” Mbl ewe BepHeEMCS B rnaBe, MOCBSAWEHHORW ONPOCY KaaBuaTypbl.
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YnpaBneHue NpPUHTEpPOM

MpuHTEep BCe ele ocTaeTcHA A8 MHOrMX nonb3oBaTenei BMN3IBM HeocywecTBMMON MedToi. HO
ec/nn BaMm BCe-Taku ygasnocb ero KynuTb, TO CBefeHuA m3naraemsle B 3TOW rnase, OyAyT ANA Bac
Hebecrnone3HbIMK .

MpMHTEpPbl KaK npaBuio npogawnTca 6e3 COoeaWHMTENbHOrO WHypa, a €Cc/aMm M C HUM, TO MOXeTe
O6bITb yBEPEHbl, 4YTO pa3beM, KOTOpPLIA HAXOAUTCH Ha 3TOM WHYype, He nogongeT K pasbemy “MNy”
BalWero “BekTopa”. MoaToMmy Bam MNpuaeTcs B3ATbCA 3a Nas/ibHUK, U, B CBA3M C ITUM, HAMOMHI0

CTaHAapTHYI packnagkKy curHasnos, KoTopasd TpebyeTca A7 HOpMasbHOW paboThl NpuHTepa nog
ynpasneHnem “BekTopa”:

KoHTakThl pa3vema XS5 Ha3sHayeHne curHasaa

AG2. .A09 JaHHble: 7..0 pa3pagbl 6ariTa gaHHbIX
Co5 CTpo6 nepepgauu

Co9 FOTOBHOCTb MpUHTEpa K npuemy 6anTta
co1, Al0 06wwn

CoOTBETCTBYWUME CUrHAMbl HAa pasbeMe MpUHTepa HaigeTe no 3KcnayaTauuoHHOW
JOKyMeHTauuy BalWero npuHTepa. Ecnu BpemeHHas guarpamma pab6oTehl MHTepdeiica BaWero npuHTepa
He COOTBETCTBYeT cTaHhapTy Centronix (WPMP-M), To y Bac MOryT BO3HUKHYTb CeEPbE3HblE
npo6aemMbl C MOAK/KNYEHUEM MPUHTEpPa, WU BaM, CKopee BCEro, npuaeTcs faxe nasTb chneunanbHywl
CXEMY cOMnpsixeHusi. 3TOT c/lyyail 3gecb He 6ypeT paccmaTpuBaThbCs.

CurHansl C KOHTaKTOB paszbema “MY” nayT K cnegywowum paspagam noptoB 05 n 07 (06 He
3a4eicTBoBaH) :

KoHTakThl pa3bema XS5 MopT [pa3psgsl]
AG2. .A09 07 [7..0]
co5 05 [4]

co9 05 [0]

CnepoBaTenbHO, nopT 07 u pa3psagbl 7..4 nopta 5 paboTaiT Ha BbiBOA AaHHbIX, a pa3psagbl
3..0 nopta 05 Ha BBOA. UTOOb 3agaTb 3TOT pexum paboThl MMKpocxeme PPI1 (580BB55A), HYyXHO
3anucaTb B ynpaBnswwmin nopt 04 6anT 81H.

Nepegava 6aiTa (MHOOpPMaALMOHHOrO GaliTa WM KOoZa KOMaHAbl) B MPUHTEP AO0/XHAa
COMpOBOXAaTbCA CTPOOMPYIOWMM CUrHaOM. AKTUBHLIA YpOBEHb CTpobupywwero curHana — 0,
MUHUMaNbHasA ero AANTEeNIbHOCTb [O/KHA COCTaBAATb OKOM0 0.5 MUKPOCEKYHAb, MO3TOMY BMOJIHE
[OCTaToO4YHO Ana ¢opmMMpoBaHUs CcTpoba cnefywowmx YeTbipeX KOMaHA:

MVI A, OEFH
OuUT 05
MVI A, OFFH
OuUT 05

Wnn, c y4yeTOM BO3MOXHOCTU MOPa3psAHOro ynpas/eHus nopToMm 05 u3 ynpasBAswoWero rnopra
04, 3TW KOMaHAbl MOXHO 3aMEHUTb TaKUMM:

MVI A, 08
ouT 04
MVI A, 09
ouUT 04

Jaxe BTOpPOi BapuvaHT npeanodTuTenbHed, TaK KakK He BAUAET Ha ocTasbHble pa3psgbl nopTa
05, M UX MOXHO 6bi10 66l UCNOAb30BaTb ANA APYrux ueneii. MNepes BbLIMOAHEHMEM 3TUX KOMaHA
nepegaBaemblii 6aiT HYXHO MOMECTWTb B MOpT 07 KomaHZoin OUT O7. A ewe paHbwe Heobxonumo
npoBepuUTb pas3psi FOTOBHOCTW MpUHTEpa, 4YToO6bl cOorjacoBaTb Ma/lEHbKYKW CKOPOCTb paboThl
npuHTepa c ObICTpPOW paboTon npoueccopa. O06bLIMHO roBOpPAT “curHan roToBHOCTU”, XOTA
npaBunbHee, Ha MOW B3rnsg, Obino Obl Ha3BaTb €ro “curHan 3aHATOCTM”: OH ycTaHOBAeH B 1 Ha
NPOTSXEHUM BCEro BPEMEHW, MoKa NpuHTep 3aHAT 06paboTKOW nocTynusleid paHee WHPopmauuun (unnu
B C/ydyae, €C/u nonb30BaTeNb MPUHYAUTESIbHO MpUMBEN MPUHTEP B 3TO COCTOsAHME, BbiKIOUMB “ON
LINE”). [Jo Tex nop, noka B O-m pa3psage nopTa 05 cogepxuTcs 1, KOMMbTEP HE AO0/KEH
Nnpon3BOAUTL nepegavy AaHHbIX B MPUHTEP, T. K. 3TU AaHHble He 6yAyT BOCMPUHATH MPUHTEPOM.
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MoaTomy criegyeT NMpPoOBEpUTb ITOT pa3pan Ha pPaBeHCTBO HY/MW A0 BbLINOJIHEHWA KomaHpg OUT 07 wu OUT
05:

WAIT: IN 01

RLC

JNC BbIXog,...
IN 05

RAR

JC  WAIT

JTa MpoBepKa TaKXe MOMOXET Mo/b30BaTesilo MpPekpaTuTb MedyaTb HaxaTuem Knasuwm YC, ecnu
OH NO KakKWM-TO npuynMHam xo4deT 3TO chenathb.

Hago OTMETUTb, 4YTO MNPU BLIKIYEHUN MPUHTEpPa CUrHan 3aHAToCTM cbpacbiBaeTcsa B 0 (ecnu
Obl Mbl Ha3biBanM, KakK MPUHATO, 3TOT CUrHas CUMHa/OM FOTOBHOCTW, TO MNOAYYWUNOCH Obl, 4YTO B
BbIK/IOUEHHOM COCTOAHWU MPUHTEP FOTOB K neyaTm!). 3TO 06CTOATENLCTBO MO3BONAET NpepbiBaThb
neyaTb BbIK/JYEHUEM MpUHTepa: nporpamMa “He 3ameTuT” 3TOro M 61aronosly4yHO 3aKOHUYUT nedaThb,
He ocTaHaBnMBasiCb B Uukne WAIT. BblKAWYeHME MNPUHTEpa TaKXe MOMOXeT O4YMCTUTb ero oydep,
Korga aTo Heobxogumo. A 3TO HeobxoAMMO B TOM cC/lydae, Korga TO, 4YTO yxe nepejaHo B
NPUHTEP, He [O0/XHO OblTb HameyaTaHo; NpPocToe BbiKAwYeHue “ON LINE” 3pecb He noMoxeT, T. K.
nepegaHHas unHoopmauna obsa3aTesibHO OyaeT HameyaTaHa MNpy MNOMbITKE MPOAO/KEHMS nevyaTu
BKo4eHnem “ON LINE” (Kpome Tex cny4yaeB, pa3ymeeTcs, Korja HoBas nedaTtaemas uHpopmauus
cofepxnt B cebe KoAabl MHULMANM3auuu npuHTepa wuam cbpoca oOydepa).

Ecnm “ON LINE” BbiKA4YEeH, a nporpamvma nNpouM3BOAMT nepegadvy uHopmauum B NpUHTEpP, TO
npuHTEp 6yaeT ee MpuHMMaTb AO 3anosiHEHWSA ero G6ydepa, a 3aTeM YCTaAaHOBUT CUTFHAN 3aHATOCTU
1. Nporpamma ocTaHOBUTCA B uukiae WAIT, u nepegada BO30OHOBUTCHA TO/IbKO B TOM C/iydae, ecnu
nosib3oBaTeNlb pa3pewdT nedyaTb BKAdeHnem “ON LINE”. B 3Tom cnay4dae noTepu MHPopmaunm He
nponsorgeT, T. K. MNporpavMma KOHTPOAUpPyeT 3aHATOCTb NpuHTepa. Ho ecnu nonb3oBaTenb nepef
nedaTbi 3abbl1 BKAWUYUTL NPUHTEpP, TOo 6yaeT npousBefeHa “nedvatb” Ha He3aHATOM (HO
BbIK/IIOYEHHOM! ) MpuUHTepe. B 3TOM cnyyae BenuMka BEPOATHOCTb MOTepU LEHHbIX AaHHbIX. Kak
npeaynpeguTb Mofb30BaTenNs O HEeOO6XOAUMMOCTU BKAYEHUSA NpuUHTepa? MOXHO, KOHEe4YHOo, nepejg
Hayanom ne4yaTu cnpawuBaTb “BK/OYEH AU NPUHTEP?”, HO NOAb30BaTe/b OLICTPO MPUBLIKAET K 3TOMY
BOMPOCY W Ha 3anpoc nporpammbl aBTOMaTUYeCKU, He 3ajymbiBascb, oTBeyaeT “pa”. EcTb nu
BO3MOXHOCTb MPOBEPUTb 3TO MPOrpaMvmHO? B nofasnswowem O60/bWWHCTBE MPUHTEPOB €CTb
crneymanbHbIii CUTHaN — MOATBEPXAEHME npuveMa MHPOpMaLUMU, HO, K COxasieHuw, cTaHgapT (cm.
Hayano rna.bl) He npegsaraeT NoAb30BaTensAM 3afeicTBOBaTb 3TOT CWUrHanl, U Yy Hac HeT
OCHOBaHWii HajeATbCHA, 4YTO BCe MNonb3oBaTenu cgenawT 3T0 “nNo cobCTBEHHON uHuMumnaTmse” .
NnosToMy Hafo MCKaTb Apyroi cnocob. Mbl MOXeM CyAWTb O COCTOSHUM MNpUHTEepa TO/bKO Ha
OCHOBaHUM CUrHana 3aHATOCTW, T. K. OH €OWHCTBEHHbIi UAeT OT MNpUHTEepa K KOMMbITepy: ecnv B
3TOM paspgage NpoucxoauT cMmMeHa 6uTtoB 0/1, 3HAYUUT MpuHTEp “XuB”, T. €. BK/KYEH B ceTb. B
BbIK/IIOYEHHOM MpPUHTepe Tam O, MO3TOMY Mbl AO/DKHbI Monpo6oBaTb “3acTaBUTh” ero yCcTaHOBUTb Tawm
1. KOHKpeTHbIn cnocob6 B 3HAYNTENbHOW CTeneHu 3aBUCUT OT Tuna npuHTepa, HO ecTb ABa 06wmx
npuHUMNa, Ha KOTOPbIX MOXHO OCHOBbLIBATLCHA U KOTOpble cpaboTaiwT Ha O6O/MbWUHCTBE MPUHTEPOB.
NepBblii: 3a4aTb NPUHTEPY BbLINO/IHEHWE KAaKOW-/M60 ANUTeNnbLHON onepauumn (Hanpuwvep,
MHMUMann3aunum nam nporoHa 6ymaru) m cpasy MNocsie 3TOro NpPOBEpPUTb CUIrHas 3aHATOCTU. Ho ecnm
6ydep npuHTepa Obi1 NYCT, TO OH CMOXET MPUHMMATb AaHHbe (T. €. He ycTaHOBUT 1 B pa3spsge
3aHATOCTU) fJaxe BO Bpemsa uHUuManusauuu. MO3TOMY NEpPBbIi NPUHUUN MOXHO KOMOMHMPOBATbL CO
BTOPbLIM: 3anoNHUTb 6ydep AaHHbIMW, KOTOpble He MOryT ObiTb HaneyaTaHbl, Hanpuvep, KomaHLamu
YyCTaAHOBKM PEXMMOB Mne4yaTu, 3aTeM MNPOBEPUTb pa3psg 3aHATOCTU, W ecanm OoH = 1, To
WHUUMaIN3npoBaTb MPUHTEP M MNPOM3BECTU MeyaTb; MHaye — BboljaTb COOOWeHWe Mnonb30BaTenio o
TOM, 4YTO MPUHTEP BbIKNKWYEH. UTOO6b nNporpamma paboTana HagexHO He3aBUCUMO OT obmeHa 6ydepa,
3anoNHAaNTe ero A0 MNOSABAEHMS eAWHUYHOr0 CurHana 3aHATOoCTWU, a cooblueHwe BblgaBanTe TObKO
npy¥ ucyepnaHuu npegnosiaraeMoro MakcumanbHoro obvema 6ydepa. 3TM crnocobbl He abCOMOTHO
HafexXHbl, MO3TOMY MPUMEHANTE UX TO/IbKO B 0BOCHOBAHHbLIX Cryyasax.

MPpUHTEpPbl MOTYT MMETb pa3Hble Habopbl MmeyaTaemblX CYMBO/IOB, KOTOPbIE OT/MYalTCsA He
TO/IbKO CBOWUM rpaduyeckum mnlobpaxeHnem (4TO peako ObiBaeT CYWeCTBEHHO), HO W KOAUPOBKOI.
3TO nocnefgHee 06GCTOATENLCTBO 4YAacTO co3fjaeT Nosb3oBaTensdAM 6onbwme npobdsems. 06bIYHO
NPUHTEpPBLl NoggepxusanT KogoByw Tabnuuyy ASCII wuan KOWU-8, unu gaxe Tonbko KOW-7. ASCII wu
KON-8 monHoCTbio coBnajalT B CBOWX JIEBbIX MOJIOBMHAaX, CUMBOJIbI B KOTOPbLIX MMEKWT KOAbl MeHble
128. NpaBas nosnoBuHa B Kofde KOW-8 copepxuT pycckue OykBbl. A npasBas nonosmHa B ASCII moxeT
UX He cogepxaTb, a €ec/iM U COA4EepPXUT, TO UX KOAMPOBKa B M6OM criydae He coBrnageT ¢ KOW-8.
MHOrne pacnpocTpaHeHHble NpuKNnagHble nporpavMmel ans “BekTopa” nepea nevaTbio cnpawvBawT Yy
nosb3oBaTend TWUM MCNONb3yemMoro npuHTepa Robotron/Epson. Ho oTBeT Ha 3TOT BOMPOC OO6LIMHO He
NpUBOAUT K XefaemMoMmy pe3ynbTaTy. Tak, ecnu Bbl oTBeTUTe “Epson”, TOo 3TO 03HayaeT, 4ToO
nporpamma He 6yAeT 3aHMMaTbCSA Kakol-nmMbo nNepeKoAUpOBKOW CUMBOJIOB: €CNM OHM Obiiv B Koge
KOW-8, TO B Takom Buge W MnoiagyT Ha MPUHTEpP, HECMOTPA Ha TOo, 4TO Epson mcnonb3yeT KoA
ASCII, Torpga npaBwWIbHOW nNeyaTu cnegyeT OxuaaTb TONbKO ANA /IeBOW MOSIOBUHBI KOAOBOW Tabnuubl,
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a nonaswuecs OYKBbl KUPUNUUB MOTYT MPUBECTU K Hernpegckasyemomy noBefeHuio npuHTepa. Ecnu
Bbl oTBeTUTE “Robotron”, To cTapwuin 6UT paHHbIX O6yaeT cbpachiBaTbCa B O, U CUMBO/LI C Kogamu
B WUHTepBane 60H..7FH 6yayT nepekoauMpoBaHbl B COOTBETCTBUM C MNpeAcCTaB/EHUsS MM MporpaMmucTa o
TOM, Kakas KOAMPOBKa WUCNOMAb3yeTcAa B MPUHTepax W3BECTHON Hemeukoin ¢upmbel “Robotron”, wu
BOBCe He o06dA3aTeNbHO coBnajaeT C KOAWPOBKOW CUMBOJIOB Balero KOHKPETHOro NpuHTepa, Jaxe
ecnu y Bac UMeHHO Robotron. YTo kKacaeTcsa KOmMaHA ynpaB/ieHWS MPUHTEPOM, TO 34ecCb BoobOwe
HMYEro Hesb38 rapaHTUpoBaTb, OCOOGEHHO MpU MevyaTu rpaduyeckoro M306paxeHus: KOMaHAbl
YCTaHOBKU rpaduyeckmx pexmMoB Ha pas3HblX MPUHTepax 3HauyuTeslbHO pasnuyaiTcs. oaTomy, ecnu
Bbl, KakK MporpamMmucT, pewwsiy OCHacTWUTb CBOKW MNporpamMmy cpegcTtBamy paboTbl C MPUHTEPOM, TO
npexge BCero nocrtapanTecb W3Yy4nTb KakK MOXHO 60/bliee 4YMCA0 MPUHTEPOB (XOTA Obl Mo
3KCNyaTaunmoHHON AOKYMeHTauum) U Mnonb30BaTbCA, MO BO3MOXHOCTM, TOJIbKO OOWMMU ANA BCex
NPUHTEPOB KOMaHZamu, a npu neyaTtu TeCcTOB ChpawuBaTb Y MNONb30BaTeNs He TUN nNpuHTepa, a Tun
KO4OBOW Tabnuupl ero npuHTepa. A ecnu nonb3oBaTeslb npegnonaraeTcsa Takoi “6ecTonKoBbIE”, 4UTO
He 3HaeT 3TOro, TO YX MpefocTaBbTe eMy BO3MOXHOCTb BblOMpaTb M3 60siee MOSIHOro Ccrnucka
npuHTEpoB (NpeacTaBbTe, 4YTO Yy MONb30BaTeNs, Hanpumep, npuHTep Ravi wnm D1OOM: emy
onpegenuTb, Epson nm 3To wunm Robotron 6yaeT, HaBepHoe, He fer4ve, 4yem npouynmTaTh B
LOKyMeHTauum Tun KogoBoW Tabnuubl ASCII/KOW-8/KOU-7).

A ecnu Bbl, KaK Mnonb3oBaTefNlb C NPUHTEPOM, CTOJIKHY/IUCb C Mpo6sieMoi
HepaboTOCNOCOGHOCTU KaKMX-TO MporpamM C BaWWM MPUHTEPOM, TO Bbl MOXeTe [AOCTaTOYHO JIerko
nepegenatb MX Ha CBOW BKYyC: noAnporpammsl nevyaTm B HUX MOXHO HanTm no “curHatype” OUT 07 c
nomMouwbi aupekTuBbl “Q” MoHWTOpa-oTnajuyuka.

BoicTpofencTBMEe MaTpUUHLIX MPUHTEPOB yAapHoro Tuna (Haumbonee pacrnpocTpaHEHHOro BuAa
NPUHTEPOB) peako npeBocxoasaT 180 cum/c. W 3To B OObMHOM pexuve nedatu. A npu nedatu B
pexuMe MOBbLILEHHOr0 KayecTBa CKOPOCTb MedyaTu MOXeT pPe3KO CHU3UTbCA BMIOTb A0 12 3H/C K
MeHee. CHUXeH/We CKOPOCTU OTMeyaeTCHd TaKxe MNpu YNIOTHEHHOW WM pacWMpeHHOl neyaTu, a TakKxe
npy nedyatu B rpaduyecknx pexumax. O4YeBUAHO, 4UYTO npoueccop obpeyvyeH Ha HENpPoOU3BOAUTE/NbHble
noTepn BpeMEeHW npu oxumaaHunm B uukne WAIT, TakK KakK ero 6eicTpogeincTBuMe Ha 3-4 nopsigka Bbllle
GbicTpofencTBUA nNpuHTepa. Kak cornacoBaTb MX CKOPOCTW C HaMMEHbWWMW MNOTepAMU A4
npoueccopa? EcTb gBa OCHOBHbIX cnocoba. MNepBbil yxe peann3oBaH B BalleM MPUHTepe — B HEM
ycTaHOB/IeH Gydep ANA nedyaTaemblX faHHbIX 06bEMOM B HECKO/IbKO KWA06alT (B HEKOTOPbIX CTapbiX
MOAE/NSAX Ha HEeCKO/IbKO COTeH 6aliTOB): KOMMNbITEP MOXET ObICTPO 3anofiHUTb 3TOT 6ydep u
NpoAO/MXaTb CBOW BbIMUC/IEHUA NapannesibHO C nedvatbld. HO Tak Kak 06bemM 3anoMuHaemol MNpPUHTEPOM
nHdéopmauum NpPMMEPHO COOTBETCTBYeT 1 cTpaHuue TekcTa, TO nNpu nedyatn 60NbLUX TEKCTOB WK
npu rpa¢uyeckor neyatu MNpoLECCOpP BCe paBHO b6yaeT oxmgaTb FOTOBHOCTWM MpuHTEpa, u 6yodep
NO3BOJ/IUT COKOHOMUTb TOJIbKO HECKO/IbKO MWHYT (Wnu paxe CeKyHzn). BTopoi crnocob: BmMecTo TOro,
4TOGLI, BEpTACb B UuKNe WAIT, npoBepsiTb 3aHATOCTb MPUHTEpPA Kaxable HECKONbKO MUKPOCEKYHA,
Mbl MOXEM fefnaTb 3TO HaMHOrO pexe, ec/iM BCMOMHMM O MpepbiBaHMAX OT 3KpaHa. 4dacTtoTa 3Tux
npepoiBaHuii 50y, 4TO NPUMEPHO COOTBETCTBYET CpefHel CKOpocTW nedatu. [odTomy noanporpammy
neyatun NOrudyHo 6yaeT BKAUYUTL B noanporpammy o6paboTKu npepbiBaHUii: B MOMEHT BO3HWUKHOBEHUA
npepbiBaHUA MNpoLEeccop NpPoBepuT pas3pss 3aHATOCTM MNpuMHTEpa, WM ec/im OH roTOoB K Mpuemy, TO
nepegacTt emy o4epegHol 6aiT gnsg nedatu, a ecnu NpPUMHTEep 3aHAaT, TO npoueccop 6e3 oxugaHus
FOTOBHOCTW MOXeT MNPOLO/IXUTbL BLHINOJIHEHWE MNporpamMbl “3Has” 4TO OH elWe BEpHETCHA K neyaTtu He
nosgHee, 4yem 4yepesd 1/50 CeKyHAbl. 34eCb MOMHOCTbLI WUCKYEHbl 3afepXKuW Ha OxugaHue
rOTOBHOCTWM MpuHTepa. Ecnm B yCTAHOB/IEHHOM pexuMe CKOpPOCTb ne4datum He 6onee 50 CUMBOOB B
CEeKYHAY, TO Mbl MOXEM CUMTaTb, 4YTO MPaKTUYECKU UgeasbHO corjacoBasii CKOPOCTU paboThl
npoueccopa M nNpuHTepa, W nedatb ugeT OLHOBPEMEHHO C BbIMO/IHEHWEM OCHOBHOW MPOrpammbl,
OTBNIeKas MpoLeccop elle MeHble, 4Yem Onpoc KnasBuaTypbl. Hy, a ecnam npuHTep MOXeT neyaTaTb
180 cumBO/0OB B ceKyHAy? OH 6yaeT npocTauBaTb, TakK KakK Mbl gaeM emy Bcero 50 CMMBOJIOB.
34ecb NpPOCTOW BbIXOA, €C/ BCMOMHUTbL ONATb 0 Oydepe B npuHTepe: 6narogaps 6ydepy OH CMOXeT
NPUHATb AaHHbIX 60Mblle, 4YemM CMOXeT Hane4daTaTb. Ecnu nporpamMvma 06paboTKM npepbiBaHWiA 6ygeT
nepegaBaTb MPUHTEpPY MO 4 cumBona 3a pa3, TO Mbl MOJHOCTbW yAOBAeTBOpMM “3anpoch” NpuHTepa
N Jaxe nepekpoem uMx Ha 4*50-180=20 CUMBONOB B CeKyHAY. 3TuW 20 CUMBOIOB He OyayT ycnesaTb
obpabaTbiBaTbCA U NO3TOMy OyayT HakaniuBaTbca B 6ydepe. Takum obpas3om, Oydep npu ero
obbeme, Hanpumep, 2 Kb6ant, 6ygeT 3anosiHEH yxe MNpPMMEPHO 4Yepe3 100 ceKkyHA nocne Havana
neyatu M BhoICTAaBUT 1 B pas3psage 3aHaTocTu. [lporpamma o6paboTKu npepviBaHuin, “yBuges” aTy 1,
BpPEMEHHO MNpeKkpaTuT nepegayy U BO30OHOBUT ee TOMAbKO Torga, Korga npu oyepefHoM MpepbiBaHUK
06HapyxuT O B pa3psage 3aHATOCTW. O4YeBUAHO, UYTO TakKasa opraHmsaumsa MOMHOCTbI UCKKYaeT
NpoOCTOl C 06enMx CTOPOH: W MPUHTEP, W Mpoueccop paboTawT C MOMHOW 3arpyskoii. Ho gna Hac
BaXHO, 4YTO He MpocTauBaeT W TPeTwuid, r/aBHbIi y4aCTHUK — MNosib3oBaTesib. OH MOXeT MpoAosixaTb
paboTy Ha KoMmnbloTepe (Hanpumep, pefakTUpoBaTb TEKCT, €CNu OH paboTaeT B TEKCTOBOM
pefakTope), He ocTaHaBAMBasCb M3-3a ne4yaTu TaK Xe, KakK OH He ocTaHaBnAuMBaeTCHd M3-3a onpoca
KnaBmaTypbl. MeyaTb MPoOM3BOAUTCA B GOHOBOM peXumMe.

EcTb 1 TpeTuin cnocob B3aumoeincTBUA npoueccopa W nNpuHTepa. ITOT CNocobd Ha nepsblid
B3rnsag camblii 30GEeKTUBHLIA — B HEM MCMNOMb3YKWTCA MNpepbiBaHWA OT NpUHTEpa, MNpuHTep cam
coobuwaeT MpoLeccopy O CBOEN FOTOBHOCTW KakK gucnnei uHoopmmpyeT €ero O Hadane 04epegHoro
Kagpa. Ho annapaTHOW BO3MOXHOCTWU A1 3TOr0 HEeT, HO U HEeO6XOAMMOCTW B ero peanusauyum Toxe
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HeT: KakK Mbl MOrau ybeanTbcs, npeabigywmii cnocob MOMHOCTbIO CHMMaeT npobnemy. TpeTwit cnocob
oKazasica 6bl HaMHOro 3¢$PeKTMBHEE TO/bKO B TOM C/y4dae, ecnv NpuHTep, obGnagas BbICOKUM
6bicTpogeicTBnem, mvmen 6bl B TO Xe BpPeMs MalleHbKuii 6ypep. ITOT cnocob npumeHsieTcs B
OCHOBHOM Ha 6onbwux 3BM, rpge nevyaTawwme ycTpoicTBa 4acTo MMeKT Oydep TONbKO Ha OfHY
CTPOKY MpW CKOPOCTM MedyaTu B HECKOSIbKO CTPOK B CeKyHAy. lepefadveil gaHHbIX B TaKoM cnydae
06bIHHO 3aHMMaeTCs He Mpoueccop, a cneumasnbHble yCcTpoicTBa (MPoOLeccop TO/MbKO AaeT KOMaHAy
HayaTb nepegady). Mo3ToMy npepbiBaHWA OT MpUMHTEpa 34ecb HamHOro 6osee yfo6Hb. [MPoOBOAUTL
cpaBHeHue M3BM u 6onbwmx 3BM He O4YeHb “KOPPEKTHO”: y HUX pa3Hble uenn, u 3Tu uenu
LOCTUralTCA O4YeHb pas3HbMW cpefcTBamy, MO3TOMY aHanoruu aydwe UCKaTb B MUpPe MepCOHasibHbIX
KoMmnbloTepoB. B IBM PC ¢oHOBas nedyaTb Takxe MPOU3BOAMTCH He MO MpepbiBaHUAM OT NpuHTepa,
X0TS TeopeTunyeckas BO3MOXHOCTb A1 3TOro MMeeTCs, a Mo npepbiBaHUsAM OT Taimepa, KoTopble
UMEKT YacToTy 18.2lu. MpepbiBaHWA OT gucnniesa B “BekTope” ToXe MOXHO Ha3BaTb MNpepbiBAHUSMU
OT Talimepa, CYTb OT 3TOr0 He WU3MeHUTCcA. MNoxanyi, “BekTop” MoxeT paboTaTb C MPUHTEPOM
HUYYTb He MeHee 3¢dekTMBHO, 4dem IBM PC (B camom npouecce nepefaunm, korga obvem 03Y MK He
MMeeT HUKAKOro 3HayeHWs), a 3a cyeT TOro, 4to B IBM PC BenuKM 3a[epxKM Ha “NOCTOPOHHME
Hyxabl”, paxe 3apdekTMBHee aToro MNK. CnpaBeanMBoCTM paguM Hago OTMETUTb, 4UYTO 4acToTa
npepbiBaHuii oT Taimepa B IBM PC mMoXeT ObiTb MpOrpavMmHO M3MeHeHa (M, Takum obpa3om, ecTb
BO3MOXHOCTb MOACTOUTbL €e MNoj CKOPOCTb MPUHTEpa), HO NpaKTU4YeCcKM 3TOro HWKTO He pJenaer,
TakKk Kak B pe3ynbTaTe MoxeT ObiTb HapylweHa paboTa AMCKOBOAOB, OTCYET CUCTEMHOrO BpeMeHu (Ha
cTapblXx MOZensx) v Apyrue npouecch, WCNONb3yWWne npepbiBaHWsa OT Talimepa.
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Oonpoc KnaBuaTypbl

KnaBnaTtypa MK “BekTop 06L"” npeactaBnsdeT cob6oil maTpuuy 8*8 M3 WWH, Ha nepecedvyeHumn
KOTOpbLIX pacnonoxeHsl 64 knasuwmn. Kpome TOoro, ecTb perucTpoBble Knasuwu YC, CC, PYC/NAT,
nosHasa MHOopMaLMa O KOTOpbIX Yyxe 6bina gaHa. Knasuwu BBOA, B/NK CBP cnyxaT nnsa nepesanycka
npoueccopa, a Takxe ANA yrnpasB/ieHUsa BHYTPeHHUM [M3Y 3arpys3ymka; OHU He UCMO/Ib3YITCHA Npu
06bl4HON paboTe C KNaBuaTypol, MO3TOMY 34EeCb pPacCMOTPEHb He 6yayT.

PacnonoxeHuve knasuw B matpuue 8*8 (CM. PUCYHOK) faeT BO3MOXHOCTb OMPOCUTb
KnaBmaTypy C NOMOWbI ABYX MOPTOB, OAWH W3 KOTOpbIX paboTaeT Ha BbIBOL WM YCTAHOBKOW Hynsa B
KaKoM-Nnbo paspsage akTMBU3MpPYyeT COOTBETCTBYWWUI cTonbel KnaBuaTypbl, a BTOPOW MOPT CAYXAUT
ONA 4YTEeHWA COCTOSAHMI BOCbMU KNaBuw B 3TOM cTonbue (0@ — HaxaTa). Posib nNepBoro u3 3Tux
nopToB mMrpaeT noptT 03, BTOpOro — 02. B nopT 00 ANA HACTPOMNKM 3TUX MNOPTOB Ha pPexuMm orpoca
KnaBuaTypbl BbIBOAUTCA ynpaBaswowmin 6aidTt 8AH.

Huxe npuBefeHa Tabnuua, KoTopas MO3BOMAET OMNPeAenuTb, KaKkoi 6aliT HyXHO BbIBECTU B
nopT 03, 4TOGL Yy3HATb COCTOSIHME KaBulW W3 OnpefeneHHoro ctonéua.

baiT gna BbiBOga B nopt 3. KnaBwuwy, cooTBeTCTBYylwne é6utam ropra 2.
7FH [ 1 [4r] [w}] [9N] [w{] [3z] [blY] [bX]

OBFH [BW] [XV] [YU] [TT] [CS] [PR] [4Q] [NP]

ODFH [00] [HN] [MM] [ANL] [KK] [WJI] [WI] [XH]

OEFH [FG] [®F] [EE] [AP] [uC] [BB] [AA] [l@]

OF7H (/21 [>.1 [=-1 [,<1 [;+] [:*]1 [9)] [8(]

OFBH [7"] [6&] [5%] [4%$] [3#] [2”] [1!'] [0 ]

OFDH [F5] [F4] [F3] [F2] [F1] [AP2][CTP][HM]

OFEH [DN] [RT] [UP] [LT] [3B] [BK] [MC][TAB]

Hanpumep, 4TOOGbl y3HaTb, HaxaTa NM B AaHHbI MOMEHT Knasuwa [UP] (“BBepx”) pAocTaToO4HO
BbINO/IHNTb NOCNEA0BATENbHOCTb KOMaHA,:

MVI A, OFEH
ouT 03
IN 02
ANI 20H

JZ HaxaTa. . .

B 6onee obwem cnyyae TpebyeTcsa onpoc BCei KnaBuaTypbl. OBbIMHO MCMHOMBL3YKWT CAEAYHILY0
nporpamMmy A/ss 3TOro:

LXI B,OFEG8H
LXI D, 0800H

MOV A,B
COPR: OUT 03
IN 02
CMA
ANA A
JZ  CNEN
NAV:  RAR
JC CR
INR E
JMP  NAV
CNEN: MOV A,E
ADD D
MOV E,A
MOV A,B
RLC
MOV B,A
DCR C
JNZ COPR
CR: MOV A, E

CPI 40H



18

JNZ CREADY
NOPR: MVI A, OFFH
CREADY: ...

JaHHas nporpamma BbipabaTbiBaeT Kogbl ©..3FH B 3aBUCUMOCTM OT COCTOSIHUA KAaBuw Ha
KnaBuaTtype. B npuBegeHHol Tabnuue neBasi BepxHAs KnaBuwa (npoben) 6yaeT npuBoguTb npwu
HaxaTum K nosseneHuo koga 3FH, knasuwa “Y” pacTt kog 3EH, v T. g., a knaBuwa “TAB” - kKog 0.

Ecnm HM ofHa M3 KNaBuW He HaxaTa WAM ecnuM Knasuwa 6blna HaxaTa B MOMEHT Hadana
onpoca, HO OTnylweHa AO TOr0 KakK A0 Hee fgowna o4vepefb, TO BbipabaTbiBaeTcHA Kog OFFH.

Ecnn Bam Heoxogumo, 4TOOb MporpavMva BbigaBana CTaHAapTHble KOAbl KAaBuw, TO Bam
npugetcsa fob6aenATb B 3Ty MporpamMy CpefcTBa A1 NEepekogupoBKu. [powe BCero 3TO genaeTtcs C
nomoubio Tabnuusl, B KOTOPOIM onpefensieTcad COOTBETCTBUE MexAy MNOJYyYEeHHbIMW KoLamu
CKaHuMpoBaHMA ¥ cTaHgapTHbIMM Kogamu. A ecnv KnaBuaTypa LO/KHAa paboTaTb B pexumax
“pycckue/naTtnuHckne”, “cTpoyHble/nponucHele”, TO Heobxoaumo [o6aBuTb M NOTFUMKY, KoTopas
ynpasnssia nepekoaupoBKOlM B 3aBUCMMOCTU OT COCTOSHWUSA PErucTpoOBbIX KaaBuw. Kak KOHKpPeTHO —
3aBMCUT OT noTpebGHOCTel nporpammmcTa M ero “Bkyca”.

KaK yXe HeOogHOKpaTHO OTMe4asioCcb, MopT 03 ynpaBndeT CKPOJUIMHIOM 3KpaHa, U WU3MeHeHune
ero B MPOM3BOJibHbIE MOMEHTH BpEMEHW He npoigeT 6eccrefHO: MOryT MOABUMTbLCHA MOMEXW Ha
3KpaHe. [03TOMy nporpaMMy OMpoca KjaaBmaTypbl 06bIMHO BCTaBAAT B NognporpavMMmy o6paboTKu
npepbiBaHuii. MOXHO W BHE MNpepbiBaHUii, HO 06ecneyYnTb CUHXPOHM3ALMI0 C IKPAHOM, KaK yxe
onuceiBanocb paHee. W He 3abbiBaiiTe BOCCTaHaBNMBaTb cogepxumoe noptoB 01..03 nocne paboThl C
noptom 00!

B Tex cnyyasax, Korga npegnonaraeTcs, 4YTO Nonb30oBaTeslb HabupaeT TEKCT Ha KnaBuaType
bbicTpee, 4em nporpamMa ycneBaeT ux obpabaTbiBaTb, MPUHATO MOMeWaTb KOAbl HaXMMaeMmblX KaBauw
B crneuuanbHblii “kKonbueBoin 6ydep” u3 8-16 6GakT. MomewawT B 3TOT 6ydep U BLIGMPAIT U3 HErO
KoAbl C MOMOLLbI0 cneunanbHbiX yKalaTenem Ha cBOOOAHbI 6aiiT Oydepa (Kypga nomewaTtb Koa) wu
TEKYWMA ncnonb3yembii 6anT (OTKyga OGpaTb KO4 chnefywwer HaxaTol KnaBuwm). I3TW yKazaTenu
UMKINYECKN MepemMewanTcs no Konbuesomy Oydepy, M UX paBeHCTBO OyaeT o3HayaTb, 4TOo Oydep
nyct. Takue 6ydepbl AOCTATOYHO MOAPOGHO onucaHbl B NuTepaType, MNOCBAWEHHOW OCHOBaM
nporpamMmupoBaHus, MNO3TOMYy 34€Cb paccMaTpuBaTbCsa He O6yayT. Kpome TOro, MHe KaxeTcs, 4TO
yacToe HeobocHOBaHHOE MpuMeHeHne G6ydepoB MpuM OMpPoOcCe KaaBuaTypbl BO MHOIMMX MpOrpaMmMax MOXeT
npueBecTn B 3abnyxgeHne nonb3oBaTens, Korga CcumBosbl nossnswTca “HuoTkyga”. 0cobeHHO 3TO
nposiBAsieTCA B AMHAMWYECKUX urpax. Boobwe, B 6GOAbWMHCTBE c/lyyYaeB UCNONb30BaTb Gydep HeT
HEeOo6X0AMMOCTU: JIMYHO MHE 3a nocjegHWe fgBa roga HW pasy He MpuwWwIoCcb WCNoAb30BaTb €ro;
BMOJ/IHE [OCTAaTO4YHO OKa3a/loCb, 4YTOOb Mporpavma 06pabGOTKM MpepbiBaHWA 3anucbiBana Ko
nocnegHen HaxaTol KNaBuwW B OAHY cheuuanbHyl A4Yeinky namaTu, OTKyga ero u 6yget 6paTb
OCHOBHasa nporpavmma. Ecnu xe onpoc knaBmaTypbl NPOM3BOAUTCA BHE MNporpavMmsl 06paboTKM
npepsiBaHuin, TO BOMNpoC O bGydepe BOOOWEe He MOABASETCHA: Mporpavva onpawvBaeT KnaBuaTypy He
50 pa3 B CeKyHAy, a Torga, Korja e gelCcTBUTeNbHO TpebyeTcs.

Ecnn onpoc knaBmaTypbl MPUMEHSAETCHA He [ yrnpaB/ieHUus WUrpoin, a pnasa BBoja TeKkcTa, TO
BO3HMKaeT BOMPOC, KaK 6opoTbcsa Cc “apebe3rom” KOHTAKTOB KnaBuaTypbl U KakK caenartb
aBTOMOBTOP Ha KnaBuwax. Beab ecnum He y4dyecTb 3TUX GaKTOPOB, TO Kax[oe HaxaTue Kaasuwm
6yneT NpUBOAMTL K MOSIBIEHUK Ha 3KpaHe Lefnoii CTPOKU OA4MHAKOBLIX CUMBOMOB. Ecnu onpoc
KnaBmaTypbl genaeTcs B MpepbiBaHMAX, TO CUMBO/bL OyAyT MOABAATbBCA C 4acTOTOW 50 CMMBO/IOB B
CeKyHAy. O4eBMAHO, 4YTO COOGCTBEHHO Apebe3r KOHTAaKTOB 3L4eCb COBEPWEHHO HEe MpUYeMm:
“ppebe3xat” npepbiBaHuA. [peb6e3r KOHTaKTOB 060/1ee BbICOKOYACTOTHbI, 4Yem gpebe3r npepbiBaHUn u
NOSIHOCTbI MogaBnseTcsa npepbiBaHWsAMKM. Kpome TOoro BO MHOrMX “BekTopax” onpoc KnaBuaTypbl, Kak
yTBEpXgaeTcs, OCHOBaH Ha “eMKOCTHOM MpuHuUMne”, T. €. W KOHTAaKTOB-TO HeT! To ecTb Apebesr
KOHTAaKTOB A O6BWMHW/ B Hadase 3Toro absaua 6onbwe no Tpaguuun (Kak B gpyrux BN3BM). Ho
nporpammMHbeli cnoco6 nogasneHns gpebes3ra obwuin gas8 BCeX ero BMAOB, MO3TOMY €ro MCTOYHUK,
BOOOWE roBopsA, Ham 34ecb 6e3pas3nuueH. A cnocob nogaBneHus gpebesra o4veHb MPOCT U COCTOUT
B Cliefywwem: Mbl AO/MKHb AOMMCaTb MpOrpaMmMy onpoca Tak, 4Tob6bl OHa, MNPUHAB KOA, pearuposana
Ha cnejywwunii TakoW Xe Ko nocne HeKOTOpOol 3afepxku, unm 6e3 3aJepXKW ecnn 3TOT HOBbI Ko
He paBeH cTapomy (HaxaTa gpyras knasuwa). BoT cnoBecHOe onucaHue anroputva:

1. Ecnun knaBuwa He HaxaTta (kog OFFH), To ycTaHaBnuBaem 50 B cuUeT4UMK 3agepxku (ecnu
HyXHa 3ajepXka B Of4HY CeKyHAY) .
2.Ecnn HaxaTa: a) ec/M Ta Xe camass M CUeTUUK 3ajepxkum O (3agepxka npownia), TO BbIBOAUM
CVYMBOJT Ha 3KpaH;

6) ecnn Ta xe camas M CYETUYUK He paBeH O, TO yMeHbllaem ero Ha eguHuyy (oTpabaTbiBaem
3afEepXKy) ;

B) ecnu gpyras, TO BbBOAUM CUMBOSI Ha 3KpaH M CHOBa ycTaHaB/MBaeM 50 B CUETUUK.

Peannsauusi AaHHOro afroputmMa 3aBUCUT OT YC/IOBUA MPUMEHEHUS, HO B JI06OM KOHKPETHOM
Ccnyyae He COCTaBUT Tpyaa.
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B3aumogeiictBue BMNIBM “BekTtop 06L,” ¢ MarHMTOHGOHOM

JomawHve KoMMbloTepbl TPaguUMOHHO WCNOMb3YT A8 XPaHeHWsa nporpamm W faHHbIX TaKok
OTHOCUTE/IbHO [JelWweBblii BUA HOocuTene uHoéopmauum Kak MarHUTHble JIeEHTb. YCTaHOBKa AMCKOBOAA
TpebyeT [0BOJSIbHO 3HaUWUTesIbHbIX 3aTpaT: ygopoxaHue cxembl MK 3a cyeT pobaBneHWa KOHTpoAepa
Anckosoga, ga M caMm AUMCKOBOA4 CTOWT B CpefHeM B 4 pa3a [0pPOXe NPOCTOro KacCeTHOro
mMarHutodoHa. K TOMy Xe MarHATOPOH eCTb MpPakKTUYEeCKM B Kaxgolh cembe, MO3TOMY MOKYyMNKa
KomnblTepa 6e3 amckoBoga ob6xoauTca 6onee yem B 2 pasa fgewesBsie. HO He TOMbKO [JelleBU3HA
ABMSAETCA NpeunMylecTBOM “NeHTOYHOro BapuaHTa”. 06blMHas 60-MUHYTHaa KacceTa MOXeT BMeCTUTb
npu paumoHasibHOM WUCMONb30BaHUM OT 500 kuno6anT o 1 merabaiita uHbdopmauuu, TOorga Kak
cTaHgapTHas eMKOCTb AUCKeTol (Mpu KUCNo/b30BaHWU LOCTYMHLIX AUCKOBOAOB) Konebnetcd B
npegenax 360..720 K6ainT npu BABOoe 60/51€e BLICOKOW CTOMMOCTU. HagexHOCTb XpaHeHus uHpopmaumm
npun paboTe C KayeCTBEHHOW NEHTOW U MarHUTOPOHOM He yCTynaeT HaeXHOCTU XpaHeHus Ha
auckeTe. MpenMywecTBO MarHMTHLIX AUCKOB TO/MIbKO B CKOPOCTWM JocCTyna K WHGopmauum, T. €. B
6onblem ypobcTBe An4 nonb3oBaTeneli. Hago nonaraTb, 4TO, HECMOTPA Ha MNOCTENeHHoe
pacnpocTpaHeHVe AUCKOBOAOB, MarHUTOQOH ewe [0Ar0o 6yAeT COXpaHATb Bedylwme NO3uMuMn Kak
nepudepuniiHoe yCTpPONCTBO [OMalHEro KOMMblTepa, MNO3TOMY WM3y4YeHue MPUHUMNOB B3auMOLeinCcTBUSA
MK n marHutodpoHa He b6yaeT An1a Bac 6eCrnoNesHbiM.

KOpOTKO oCcTaHOBMMCA Ha ¢U3MYEeCKUX MpuHUMnax 3anncu faHHbIX Ha MarHWTHbIA HOCUTESb.
Kak BaMm, 04eBWAHO, W3BECTHO, 3BYK, A/18 3anucu KOTOPOro ¥ npegHa3HayeH MarHUTOQOH,
ABnfeTca He UMOPOBLIM, a aHanoroBbiM curHanom. OH ABNAeTcA ANnA MarHutodoHa “pofHbiM”, U
HUWYero Apyroro OH He cTaHeT 3anucbiBaTb. CnefoBaTeNlbHO, €C/M Mbl XOTUM 3anucaTb Ha NeHTy
YMCMOBYID MHPOPMALMIO, TO Mbl AO/MKHbBI MNO3abOTUTbCA O TOM, 4YTOOb OHa Oblia nNpuBegeHa K
aHanorosomy BuAY, MNpuUYeM Tak, 4TOOb, MPoYMTaB 3aTeM ITOT aHas/IoroBblA CUIrHasA, Mbl CMOrnu Obl
abCoMOTHO TOYHO BOCCTAHOBUTb W3 HEro WCXOAHYKW 4YUC/IOBYK0 WHPopmauuiw. Kak MarHUTodoH
3anuceiBaeT 3BYK — B MarHUTHOW rO/IOBKE MPOXOAMT TOK pas3/IMYHOr0 YPOBHA W HanpasfeHusa, ¢opma
3TOr0 TOKa COOTBETCTBYeT GOpMe 3BYKOBOW BOJIHbl, 3TOT MEPEMEeHHbIi TOK Bbi3blBaeT BO3HUKHOBEHME
MarHUTHOW WMHAYKUMW B MAarHUTHOM FONOBKE, MarHUTHLIA MNOTOK “3amMbikaeTcsaA” Ha MarHUTHOW NeHTe U
nepeMarHuyMBaeT ee B COOTBETCTBUU C GopmMoli Toka. [Mpu ABUKEHUU MATHUTHOW NEeHTbl BAOMb
FO/IOBKM Ha Hel NOABAAITCH YYacTKM C pas3HOli CTeneHbid M HanpasB/feHWeM HaMmarHuW4YeHHocTu. Mpwu
BOCMpON3BeAEeHNN BCE MPOUCXOAMT B 06paTHON NocnefoBaTesIbHOCTU: JIeHTa Npu ABUXEHUW BAONb
rONOBKU WHAYUMPYET B Helli MarHUTHLIA MOTOK, KOTOPbLIAi, B CBOW o4yepefb, HaBOAWUT WHAYKLUWOHHbINA
TOK B KaTylWKaxX MarHUTHOW rO/I0OBKW, 3TOT TOK YCWIUBAETCHA YCWIUTENAMW W HanpasfsieTca B
OVNHAMWK W Ha NIMHENHbI BbIXxo4 mMarHuTodoHa. lpouecc 3anucu-BOCNPOM3BELEHMA 34eCb OnucaH
CXemMaTW4yHO, HO 3Toro 6yaeT [OCTATOYHO ANA MOHWMAHWUA [ajibHENWero WU3N0XeHus .

Kak npeBpaTuTb 4ucno (Hanpumep, 6aiiT) B aHa/OrOBbIi CUrHaM A8 3annucu ero Ha
MarHUTodoH? Mbl 3HaeMmM, 4YTO GalT — 3TO yucno ot O Ao 255, HO NoMbITKa NpPeacTaBUTb KaxAbli
6aiT CBOUM YpPOBHEM HanpsxeHusa (MNM ToKa, BCe-paBHO) He ypganacb Obl: Npuwiocb 6bl pa3fenuTb
AnanasoH UCMoNb3yeMblX NMpW 3anucu TOKOB Ha 256 ypoBHeNW, a Nnpu YTeHuu pacrno3HaBaTb 3TU
YPOBHU. O4YeBUAHO, 4YTO 34eCb OYEHb BefIMKa BEPOATHOCTb OWMOKWM, fa M annapaTHas 4vacTb Obina
6bl OYeHb CNOXHOW. Jaxe ecnu 6bl Mbl OFPaHUYUIUCHL YeTbipbMSA YPOBHAMWU (418 KOAUPOBaHWA napbl
6MT), TO M B ITOM C/lydyae HEBO3MOXHO HafexXHO pacno3HaTb 3TW YPOBHU. MarHUTHble HOCUTENU
nHbopmMauum MCMoNb3YTCA YXe He NepBblil AeCATOK feT, W ONbT WX UCNOMb30BaHUA nokasas, 4To
HaLEeXHO C HUMKM MOXHO paboTaTb, TO/IbKO MPUMEHSAS ABa YpPOBHA “0” n “1”. CnepoBaTenbHO,
3anMcb W YTeHWe Mbl A0/DKHbl NPOU3BOAUTbL MOGUTHO. HO 3TO OO6BLIUHLI, MOcCnefoBaTenbHO
nepefasaembli UMGPOBOM CUrHan. HenocpefCcTBEHHO 3anucaTb €ro Ha JIeHTY Henb3f, U (U3NYecKyi
NPUUYMHY 3TOr0 Mbl YXe C BaMu BbIAICHWAW — MNpU 3anucu-BOCMNPON3BEAEHUN UCNOMb3YeTCA MarHuTHas
WHOYKUMA, KOTOopas BMNOTHYKW CBA3aHa C MepemMeHHbIM TOKOM, TaK KaK He Bbi3blBaeTCH MOCTOSAHHbLIM
TOKOM, MO3TOMY W 3anucaTb Ha JIEHTY MNOCTOAHHbLI TOK(KOTOpPbLIA nosydusca 6bl npu 3anucu nogpsag
HECKO/IbKUX efWHUL, WIW HECKONbKUX HYMel) Henb3sa. 3HauuT, Kaxapli 6uT Ham npugeTtcs
npeacTaBnATb yvepegywouwmmmnca 0@ n 1, mHaye Ha fleHTe MOXeET He ocTaTbCA M crneja oOT
3anuceiBaemoin nHbéopmaumu. Bonee Toro, 3Tm @ U 1 AOMKHb 4YepefoBaTbCA CO 3BYKOBOW 4acTOTOW,
TaK KaK TO/IbKO A/19 TakKux 4acToT NpMcrnocobsieHsl MarHUToOOH M MarHuTHas neHta. Ewe ofHa
cepbe3Has TPYAHOCTb — 3TO npobsemMa CUHXpPOHM3auuu: 6e3 Hee Mbl HE CMOXeM onpefenuTb, rAae Ha
NleHTe HaduHaeTcs 6MT, a Takxe rge TOoT OMT, C KOTOPOro HaduHaeTcsa 6aWT u rge TOoT 6aiT, C
KOTOPOro HauymHaeTca daiin! W3BeCTHO, 4YTO Jaxe Ha MarHMTodoHax camMoro BLICOKOrO Kjacca
MarHuTHaa JsieHTa ABUXETCA He CO CTPOro MNOCTOSAHHOW CKOPOCTbK, MO3TOMYy, fAaxe “nodmas” c
noMoubi Kakoro-nmbo cnocoba Heobxoaumblidi 6aiiT Hayana ¢aina, Mbl pUCKyem cOUTbCA B npouecce
YyTeHua, NponycTMB OAUH OBUT, WNW NPUHAB e€ro 3a fABa, Torga gajbHeiwee 4yTeHue odaiina
cTaHoBUTCA 6ecnonesHbiM. B crneunanM3npoBaHHbIX HAKOMUTENAX Ha MarHUTHbLIX fleHTaxX MNPUMEHST
crneumanbHylo CUHXPOLOPOXKY: OUT C MHOOPMALMOHHON [OPOXKM YMTaT B MOMEHT MNOAB/EHUA
CUHXPOHU3MpYKWero 6uta Ha CUHXPOAOPOXKe. Mbl cebe He MOXeM MO3BOMUTbL Takoi “pockown”,
NnoO3TOMY NPUXOAUTCA WMCKaTb TakK Ha3blBaemble CaMOCUHXPOHU3MpYywuecs crnocobbl 3anucu.

Takmx cnocoboB AOCTaTOYHO MHOro (He MeHee ABYX AeCSITKOB), HO Ha BMOBM TpagnumoHHO
NPUMEHSAITCA TOMbKO ABa CamblX MPOCTHIX KAACCUMYECKUX crnocoba B TOW UAM MHOW mMogudukaumm:
YyacTOTHOe KoaupoBaHue ¥ ¢pa30BOe KogupoBaHue (4YacTo BMecTO “KogupoBaHue” nuwyT
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“mopynauma”, Ho TepmMuH “mopynauma” Bce-Taku 6osiblie NOAXOAUT MPUMEHUTENbHO K KaHanam
CBA3M). ITW gBa cnocoba No3BOMAWT Ham cpal3y “ybuTb ABYX 3aliueB”: oHM obecneuuBawT
CaMOCUHXPOHMU3aUMuK 1M, Kpome TOro, AalT CUrHasa, MeHsAwWWicAa no vactoTe wam no ¢ase, 4Tto gaeT
Ham BO3MOXHOCTb HENOCPeACTBEHHO 3anucbiBaTb €ro Ha MarHWTHYK NeHTYy. [epBOoHayanbHO AoMallHue
KOMMbIOTEPL UCNOMb30BaNM 4aCTOTHOE KOoAupoBaHWe, ero npumeHsanu Ha NK “Sinclair” (B
4YaCTHOCTU, Ha uU3BecTHom “CnekTtpyme”), “Atari”, “TI” wn paxe Ha nepsbix IBM PC, KoToOpble
nepBoHavyanbHO nNpegHa3Havyanucb N8 UCMNOAb30BaHWA COBMECTHO C ObiITOBbIM TE/1EBU30POM W
MarHuTopoHoMm, uMMes B 6a30BOM WCMNOMHEHUW onepaTuBHYW nNamATb 16K (3To 6b10 B 1981 rogy).
NepBble OTeYeCTBEHHble MPOMbiWIeHHble MK, KOTOpble, KOHEYHO, co3jaBa/nCb He 6e3 ornsafKM Ha
3anag, TOXe MNPUMEHAIT 3TOT Crnocob, KOTOpbIA YacTo HasbiBawT cnocobom “Cansas City”,
o4yeBUAHO, NO “ropofy-nepBoOTKpbiBaTENw”. Ero Bbl MOXeTe OOHapyxuTb, Hanpumep, Ha “Arate” un
“KopseTe”. A BOT Ha 6osiee NO34HUX OTEUYECTBEHHbIX, AEWCTBUTENbHO AOMAaWHMX KOMMbHTEpax,
Takmx Kak PK-86, “OpuoH”, “Cneuymanuct” u T. n. WAcnonb3yeTcs yxe cnocob ¢asloBoro
KOAMPOBaHUA, KOTOPbLIi TOXe, HaBepHoe, NpuAymMaH He y Hac, TakK Kak Ha3bBaeTca “Manchester”.
3T0 60N1ee NpoOrpeccmBHbIn cnocob, TakK KaK Mo3BonfeT AOCTUYb BABOE O0/bWERNn CKOPOCTU 3anucu
(a 3HAYNT U MHOOPMALIMOHHOM EMKOCTWU KacceTbl Mnu 606MHbI) NMpu TOW Xe (PU3NYECKOn MNNOTHOCTHU
3anMcuM M TOWM Xe HaLEexXHOCTUM, 4YTO U B 4acTOTHOM cnocobe. B “BekTope” npumeHswTcs ob6a
cnocoba, HO TaK KakK 4acTOTHOe KoAMpoBaHMe UCNoAb3yeTCsa Yy Hac TonbkKo B “Beilicuke-KopseT”
(4TOGL MMETb BO3MOXHOCTb uuTaTb dalnbl 3anucaHHble “KopBeTom”), Mbl NoApO6GHO paccmoTpuMm
ToNnbko $Ga3o0BOe KoaupoBaHue.
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Cnoco6 ¢$a30BOro KogMpoBaHUA WAAKCTPUPYETCH PUCYHKOM. [JOroBOpMMCS Ha3biBaTb MNepuog
3anMcu ogHoro 6muta nNpocTo nepuogom. Mpu 3anmcu 6GuTa nepuoj AenuTcA Ha [Be paBHble YyacTu: B
nepBoOM MOSlynepuoge 3anuncbiBaeTCs WHBEPCHOE 3HayeHue 6uTta, a BOT BTOPOM — €ro
felicTBUTeNbHOe 3HayeHue. Takum obpa3oMm, B CepefuHe Kaxaoro nepuoga o06a3aTesibHO MPOUCXOANUT
CMeHa COCTOsiHMA: M3 1 B O npu 3anucm 6uta Hynsa, m3 0 B 1 npu 3anucu eguHuusl, (a Ha
rpaHuue mexay ABYMS Nepuojamy MOXeT U He ObiTb). Tenepb MOHATHO, MNOYeMy 3TOT CNOCO6
Ha3biBaeTCcsa ¢a30BbIM KOAMPOBaHWEM: B CUMHasie MPUCYTCTBYeT ofHa yacToTa (npu 3anucu TOSbKO
Hynen unu TONbKO efuHuL, 6yaeT CchblueH 3BYK OAHOro TOHa, W 4acToTa ero 6yaeT paBHa
1/nepuof), v 3TOT CUrHan MeHseTCs TONbKO No da3e Ha 180 rpagycoB (4enoBevyecKoe yxo cnabo
BOCMPMMMYMBO K $a30BbIM MCKaxeHussM). TO 06CTOATeNbLCTBO, 4YTO B CepeguHe nepuoja Bcerga
npucyTcTByeT nepenag 0/1 nnu 1/0, Kak pa3 M UCNOAb3yeTcsa AN CUHXPOHM3auuu. Mporpamma
YTeHUa JoxupaeTca ITOro nepenaja v cpasy Mocne Hero yuTaeT 3HauvyeHue 6uTa, 3aTem xaeT
OKOHYaHUA TeKywWwero nepuoga, 4YmMTaeT 3HadeHue, 3anucaHHOe B MEpPBOM MOMynepuoge cnegywuero
nepuoga, CHoOBa XAET CMEHbl 3TOro cocTosaHuA (T. €. MWeT cepeauHy nepuoga), u Bce
noBTopsieTCA CHadana. W3 npouynmTaHHbIX 6MTOB dopmumpylTcsa 6aliTel. Kak xe dopmupylTca “nepuogsl”
nporpammori? OTBET Bbl 3HaeTe — C MOMOWbI0 “KOHCTaHThl 3anucu”.

KoHCTaHTa 3annucu — 3TO 4YUC/0, OT KOTOpPOro 3aBUCUT AnuvHa nepuoga. 3anucaB B nopTt 01,
a 3HauYnT U Ha MarHMTOQOH, MHBEpPCHOe 3HaueHue 6uUTa, nporpamMma, ymeHblas Ha 1 3HaudeHue
KOHCTaHTbl 3anucu o Tex Mnop, nokKa OHa He CTaHeT Hy/ieM, XAeT OKOHYaHWsA nepBoro
nonynepuoga, 3aTem BbigaeT B nopT 01 peanbHOe 3HayeHne 6uTa M CHOBA MNPOCHUUTLHIBAET [0 HyNs
3HayYeHWe KOHCTaHTbl 3anucu. 3anucb criegywuwero nepuvoga uaeT aHanorndHo. Ewe ofHa KOHCTaHTa
— KOHCTaHTa YTEeHUS — HyXHa MpU CYUTbIBAHUM OUTOB: MNOC/Ee 4YTeHWsa 3HadyeHusas 6uTa M3 BTOPOro
nonynepuoga Ham Heob6xo4MMO MnonacTb B CepeguHy MepBOro noaynepuoja Crefywwero nepuoga,
yTObOL OTTyZa “HavyaTb XZaTb” o4YepegHON CUHXPOHM3UPpYWWi nepenag. WUMEHHO B cepepuHy
nonynepuoga, 4YTOO6bl BO3MOXHble KOnebaHUs CKOPOCTWU /IEHTbl He BbIBE/IM HAC U3 ero rpaHuy.
Bo3MoxXHble Mepenagsl Ha rpaHuue Mexay nepuofamu He HecyT Nose3HOW Ansa Hac uHbopmauum, U OHMK
NponycKawTCsA BO BpPEMS MPOCYHUTHIBAHWSA KOHCTAHTb 4YTeHuWsA. O4YeBUAHO, YTO KOHCTaHTa 4YTeHus
JomkHa 6biTb B nonTopa pas3a 60Mblle KOHCTaHTbl 3anucu. TakK OHO WM ecTb: BCMNOMHUTE, Hanpuwvep,
CTaHAapTHbIe KOHCTaHTbl MoHuTOpa-oTnagymka — 32H un 4BH (50 u 75). XoTdA, B npuHuUune,
KOHCTaHTa UYTEeHUS MOXeT 3aMeTHO OTK/OHATbCA OT “naeanbHOro” 3HayeHus, nuwb 6bl OHA
BbINO/IHW/IA CBOKW OCHOBHYI QYHKUMWIO — NMOMOraa nNponycTUTb BO3MOXHbIA nepenaj Ha rpaHule mexay
nepuogamn, 4T0o6bl OH HE Obl/T BOCAPUHAT KaK CUHXPOHU3UPYIOWNIA .
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Mpuwna nopa NpuMBECTW NOANPOrpamMmbl 3anmuMcy U 4TeHUs GailTa, a 3aTeEM YXe BbIICHATb Kak
npu 4TeHun pasbupaTtbCs, rae Havano 6GaliTa B NOTOKe 6GUTOB, W rage Hadano danna B NOTOKe
6aiToB. BOT nognporpavMma 3anucu 6GaiTa, OHa yxe cTasa CTaHOapTHO:

OUTBYTE: PUSH D

PUSH B
PUSH PSW
MOV D, A
MVI C,8
CBIT: MOV A,D
RLC
MOV D, A
MVI A, 1
XRA D
ANI 01
ouUT 00
CALL WWAIT
MVI A,0
XRA D
ANI 01
ouT 00
CALL WWAIT
DCR C
JNZ CBIT
POP PSW
POP B
POP D
RET
WWAIT: LDA NW
CNW: DCR A
IJNZ CNW
RET

Mpu BbI3OBe noanporpamvsel OutByte akKyMmMynaTop [AOMXEH cofepxaTb 3anucbiBaemblii 6ainT, a
Aayeilka NW - KOHCTaHTy 3anucu. BuTbl BbIBOAATCA B Hy/eBOil pa3psas nopta 01 depe3 nopTt 00,
4YTOObl HE MEeHATb COCTOsHWE ApYyrux paspsgos noprta 01.

HyXHO OTMETUTb, 4YTO pa3Hble MarHUTOPOHbI MOTryT cofepxaTb Pas/IMYHO KOMMYECTBO
ycunuTenein sanucu. A yCcwinTenu, Kak W3BECTHO, - 3TO WHBepTOpbl. [03TOMY HeT rapaHTuu, 4TO
Ha /IeHTy 3anuuweTcsa WMMEHHO Te CUrHasbl, KoTopble chopmupyeT nognporpamma OutByte: Bce MoxeT
6biTb 3anucaHo B WHBEPCHOM Buae. MNpu YTeHUU MHOOpMaLMA TOXEe WHBEPTUPYETCH HECKONbKO pas, W
npoynTaHHoe 3HadyeHue OygeT 3aBWCETb OT KOMMYECTBA WMHBEPTOPOB-ycunuTesneh (YeTHOro unu
HeyeTHOro). MNoaToMy KO BceMmy OyKeTy npobnem, KOTopble Ham ele npegcTouT pewnTsb,
pobaBnaeTca ele ofHa: KaK y3HaTb, HYXHO /M WUHBEPTUPOBATb MPOYUTAHHYIO C MarHUTOQOHa
nHbopmauuni?

Utobbl 0OTMEeTUTb Haudano daina (MNM [PYroil NOrMYEecKU CcamoCTOATE/IbHOW 3anucu Ha neHTe),
NPUHATO NPUMEHATb “CUHXPO6anT”. ITO 0O6LIYHLIN 6alT, 3anucbiBaemblii TOW Xe MnognporpaMmMol
OutByte, HO 3HauyeHue 3Toro 6aiTa M3BECTHO MoAnporpamme YTEHUA: MNPU YTEHUU NPOUCXOANT
nouck (oxugaHuve) cuHxpobaiTa, M COBCTBEHHO UTeHWe 3anucu HauymHaeTCs cpal3y nocse TOoro, Kak
3TOT CUHXO06aNT HalkgeH. Mpy 4YaCTOTHOM KOAMPOBAHUU MPUMEHAT cuHXpobainT OES5H, a npu da3zoBom
6ainT OE6H (noyemMy MMEHHO 3TW 3HA4YeHUA - aBTOPY HEM3BECTHO). Kak npomcxoguT MOUCK
CuHXpobaiTa? MognporpaMMa YTEHUA NOC/e BbIYUC/EHUA KOHCTaHTbl YTeHus (oHa MoxeT ObTb K
¢dukcupoBaHHOIi, 3apaHee 3afaHHON) nocnefoBaTesibHO uMuTaeT OGUTH C NEHTH U “BaBuraeTt” ux B
akkymynatop (unu nwboi gpyroii pernctp). AKKYMynAaTop BhiICTynaeT B POSM BOCbMUOUTOBOIO
“OoKHa"”, cKONb3AWEero BAO/Ab LENOYKM OGMTOB Ha fieHTe. KaK To/bKO B 3TOM “OKHe” nokaxeTcsa 6anTt
OE6H nnu ero mnHBepcHasa konusa 19H - cuHxpobaiT HaligeH, HalgeHO Hayano cnegywwero 6anTa,
KOTOpbIi ABNAeTca Hadyanom darina (unm 4vacTm daina, CUHXPOHU3MPYemMoil He3aBucumo). Mo BuAy
NPOYUTAHHOIr 0 CUHXpobaliTa MOXHO NIerKo onpefenuTb, HYXHO /IM UHBEPTUpOBaTb WHPopmauuio,
nocTynawwyl C JIeHTb: €CAu NpoynTanym cuHxpobanT 19H, HO HyxHO (Begb 3anuceiBanin OEGH).
UTo6bl 6bITb abCONMTHO YBEPEHHbIMW, 4YTO “BbIOBAEHHbIA” GaWT AeACTBUTENbHO ABNAeTCA
CUHXPOHU3MPYOWUM, a He MNPOCTO cnydyalHbiM 6aliToMm OE6H n3 cepefuHsl ¢alina, 3T0T 6anT
OOMOMHAKNT cneBa u cnpaBa (UAM TONbKO crieBa) AOMOMHUTENbHBIMU CNyXebHbiMM 6anTamum. Hanpumep,
cnesa (nepef cuHxpobaliTom) 3anuceiBalT 256 HynesBbiX 6aliToB, a cnpasa 4 6aiTa OD2H. Ecnu npwu
YTeHUM nocsie cuHxpobaiiTa O6yAyT NpouMTaHbl 3TW yYeTbipe OD2H, 3HAYUT 3TO AENCTBUTE/IbHO
CUHXpo6aliT. B npuHumMne, BHYTpM ¢aina MOXeT okKasaTbCsS MnocnegoBaTeNbHOCTb 6ailT OEG6H, OD2H,
OD2H, OD2H, OD2H, ¥ oHa MOXeT ObiTb OWMOOYHO BOCMPUHATA KaK Ha4dano ¢aiina, HO BEPOSATHOCTb
Takoro coBnajgeHus He 6onbwe 1/(2567A5). Kpome TOro, 256 Hynein B Havane daina nerko
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onpefensaAwnTCca Monb3oBaTeNeM Ha CNyX, TaK KaK Mpu uMX BOCMNPOU3BELEHUU ClibllleH 3BYK OAHOrMO0
TOHa, a He WyM, KakK npu BocrnpoussefeHun daiina.

MOXHO cKa3aTb, 4YTO noanporpamma 4YTeHuWs bGaiTa C NEHTb TOXe yXxe cTana CTaH4apTHOW, oOT
3TOro cTaHjapTa OTCTynawT HemMHOrue nporpammucTbl. Mognporpamva paboTaeT B ABYX “pexumax”:
1) 4TeHne OGalTa C NOUCKOM CUHXpobaiTa (NpoynTaHHbin GalT OyaeT B STOM cnydae nepBbiM 6anToM
nocne cuHxpobarTa); 2) uTeHne 6e3 Moucka CUHXpobaliTa — 3TO OOLIYHbLIA PEXUM YTEHUS BCEX
b6ariToB ¢alina, Korga cuMHXpobanT yxe Obi1 HaliLeH paHee U CUHXPOHM3auus obecnedeHa. Mpu Bxoge
B nognporpaMmMy akkymynaTop LO/XeH cogepxaTb OFFH ana nepsBoro pexuma wam 08 ans BTOPOro.
Mpu BbIXOAE MPOYUTAHHbLIK 6alT HaxoAUTCA B akKKymynsaTope.

INBYTE: PUSH B

PUSH D
MVI C,0
MOV D,A
INSTAT: IN 01
ANI 10H
MOV E,A
SYN: IN 01 ; OXugaHme nepenaja B cepefauHe nepuopa
ANI 10H
CMP E
JZ SYN
RLC
RLC
RLC
RLC ; BABWUI MpPOYMTaHHOro 6uTa B MepeHoc
MOV A,C
RAL
MOV C,A ; AobaBneHune npoyumTaHHoro 6uta B perucTtp C
LDA NR
RWAIT: DCR A ; 3ajepXKa Ha KOHCTaHTy 4YTeHusa
IJNZ RWAIT
MOV A,D
ORA A
JP WITHOUT ; ecnum (D)<80H, To uTeHue 6e3 noucka CUHXP.
MOV A,C
CPI OEGH
JNZ C19
XRA A
STA NEGATE ; He VHBepTMpoOBaTb
JMP  RBYTE
C19: CPI 19H
JNZ INSTAT
MVI A, OFFH

STA NEGATE ; VHBEpPTMpOBATb
RBYTE: MVI D,09
WITHOUT:DCR D

JNZ INSTAT

LDA NEGATE

XRA C ; ecnun (Negate)=0OFFH, TOo 6aiT MHBepTupyeTCH
POP D

POP B

RET

Bam, KOHEYHO, M3BECTHO, 4YTO pa3Hble CUCTEMHblE M MpPUKAagHbIE MNporpavMmsel paboTawT Ha
“BekTope” c ¢aiinamm pasnuyHoro dopmaTa: nporpammbl Ha Beillcuke 3anucbiBaloTCHA B CBOEM
dopmaTe, TekcToBble dainbl nporpammsl RETEX - B cBoemM, U T. 4. Bce 3Tm dopmaTbl 3anucaHsl
O4HVUM U Tem Xxe cnocoboMm Ga30BOro KOAWPOBAHWSA, ANA UX 3aNUCU-UYTEHUA MNoAXoAAT MpuBELEHHble
nognporpammel OutByte u InByte. Pa3nnyawTcs OHM TO/IbKO PacrofiIOXEeHWEM CUHXpobaiToB M ApYyroii
cnyxebHoli MHPopMauMn, a TaKxe KOHCTaHTamMuM 4YTeHuss n 3anucu. PaccmoTpum Ans npumepa ABa
dopmaTa: MON m ROM.

Ana ypob6cTBa A0OroBopuMMCS O MpocToW “HoTaummn” ana 3anucum ¢opmaTta. 3anucb X[y] byaeT
o3HayaTb, 4TO npu 3anucu ¢aikina B onucbiBaemMom dopmaTe X pa3 MPOU3BOAMUTCH 3anuCb AaHHbIX U3
ckobok [..], Hanpumep, “256[00]"-9T0 3anucb 256 Hynei.

dopmaT MON - oAMH M3 caMblX MPOCTbIX GpopmaToB Ha “BekTope”, HO OH AOCTATOYHO HaAexXeH
N yaobeH. MOXHO cKazaTb, 4TO 3TOo “dpopmaT BTOpOro nokonenHumsa”, ecnn “dopmaTtom nepBoro
nokoneuna” cumtatb dopmaT MoHuTOpa PK-86 wam ¢opmaT MoHuTOpa-1200.
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dopmaT MoHuTOpa-oTiagumka ana MK “Bektop 06L":

256[00], [E6], 4[D2],
[uma(116aniT),3[00],
256[00], [E6],
[#1,#2], [#3,#4],
[data],

[#5].

3pecb data - 3TO cobCcTBEHHO 3anuchbiBaemMas uMHOopmauus, #1 n #2 - cTapunini U mIagwwni
6alriTel agpeca pacnosiOKeHUs faHHbIX COOTBETCTBEHHO, #3 W #4 - cTapuuwii M mMiagwiini 6ainTel agpeca
KOHUa faHHbIX (nmocnefgHero 3anucbiBaemoro 6anta). #5 - KOHTpO/SibHas cyvmma, KoTopas siBnseTcs
pe3ynbTaToM NPOCTOro CymMMuMpoBaHus Bcex 6aliToB 670ka data c nomowbi kKomaHabs ADD. 3Ta
KOHTPO/IbHAaA CyMma CAYXWUT O/19 KOHTPOASA MPaBWIbHOCTU CUUTAHHOW uHbopmauum: ecam cymma,
BbiICUMTAHHAA MpuW 3anucu, He coBNajaeT C CYMMONM, BbICYMTAHHON NpuM 4YTeHWM, TO 3ITO O3HavaeT,
4TO Mpou3owna owubka NPU YTEHWW, MNPUYUUHON KOTOPON MOXET ObiTb WCKaxeHuWe AaHHbIX Ha NeHTe,
cny4yaliHble NMomMexu npu nepefgade, HEWCNPaBHOCTb MarHUTOQOHaA M T. N. NMA MOXET MUMETb He
MeHblle 11 CUMBOMOB: MPU YTEHUW MOHUTOP 4YMTaeT UMS A0 MNEepPBOro Hyns (HO He 6onble
oAvHHaguaTn 6aiToB), a 3aTem MNpoBepseT HaluuuMe elle ABYX Hy/neid. Bam n3BecTHO, 4TOo MoHWUTOP
MOXeT MpPOM3BOAUTL B3auMOAelCTBME C MAarHUTOQOHOM B pa3HbiX pexmumax 4TeHus U 3anucu, Tak,
Hanpumep, ecTb dopmaT MON 6e3 mMeHW, OH MpakTM4ecku coBnagaet c dopmaTom MoHmTOpa PK-86,
HO MO-pPa3HOMY BbIYMCAAKWTCA KOHTPO/IbHbIE CYMMbl: B PK-86 npuMeHSWNTCHA ABYX6aiTOBbE KOHTPOJbHbIE
CYMMbl, NMO3TOMY W3 MoHUTOpa-oT/AafgyMKa MOXeT ObiTb npoumTaH ¢ainn PK-86, HO coobueHue
“Oumnbka” 6ypeT BbigaHO gaxe B criydyae 6e30WMO0YHOr0 YTeHus.

Hago Takxe OoTMeTUTb, 4TO dopmMaT MON nopaepxmBaeT M HEKOTOpPble Apyrve Mnporpammsbl.
Hanpumep, nonynspHbeli rpaduyecknin pegaktop KAPAHJAW 3anuceiBaeT cBOu ¢alisibl UMEHHO B 3TOM
dopmaTe: uma ¢alina sBcerga MPA®B/IOK (He 11, a 8 cumBOMOB), agpec Hadana — OAMH U3 ABYX —
434AH nnn 7FCOH. Takum obpa3om, n3obpaxeHue, cdopmmpoBaHHOE nporpammonn KAPAHIAI, moxeT
6biTb MCNONbL30BAHO B MporpavMMax, KOTOpble MUWYTCHA C MOMOWbI MOHMTOpa-oTaAagvyuka wuau
PepakTopa-Accembnepa.

HapgexHocTb ¢opmaTta MON 3ameTHO CHMxaeTcs Npu 3anucu ¢annoB 6onblioro obbema (AECATKMU
K6aiT). 3TO U MOHATHO: nNpu 6o/nbwoii AnvHe ¢aina BEpPOATHOCTb CHOSA B CaMOCUHXPOHM3aLMK
nosblwaeTcsa. lMpu 3ToM, ecnu c6Oi NPOMCXOAUT B KaKOM-TO OAHOM 6MTe, TO AanbHeiilee 4TeHue
dalina yxe ugeT MONHOCTbI HenpaBW/bHO. 3TUM COOWHLIM 6UTOM ¢ain AenuTcsa Kak O6bl Ha fgBe
NOSIOBMHLI: fieBee 3Toro 6muta — npasuibHas, npasee - HenpaBwibHas (NonAHOCTbW!). Ecnu ¢ain
TaK M He ypganocb cuuTaTb 6e3 OwubGOK, M 3amacHOW KOMUM Yy HEro He 6bI0, TO MOXHO CUUTaTb
dain noTepsHHbIM: B Nydwem cnydae (ecnn ¢ann TEKCTOBbIi) MOXHO BOCCTaAHOBUTb /IEBYID €ro
nonoBuHYy. Ecnu 6bl MOXHO 6bINO YCTAaHOBUTbL TOYHOE MecTOo B dainie, rge npousowna ownbka, TO
MOXHO 6bl10 6bl BOCCTAHOBUTbL €ro MOSIHOCTbIO, 3a WCK/YeHueMm GaliTa, cofepxawero OwnbouyHbI
6uT. Ecnu 3anuceiBaTb 60abWOK ¢ains HeGONbWUMW YaCTAMU, TO BEPOATHOCTb OWUOKU pe3Ko
CHU3UTCA, a BEPOATHOCTb BOCCTAHOB/AEHWUSA NMPU BO3HUKHOBEHUM OWMOKW MOBLICUTCSH, TaK KaK 3Ta
ownbka 6ygeT 6onee nokanmsoBaHa. 3a CYET 3TOM0 MOXHO MOBLICUTb CKOPOCTb 3anncu (yMeHbwuB
KOHCTaHTY 3anucu) U KOMMEHCUpPOBaTb W306LITOK CAyXebHbiXx GaliToB. [OBblwWaeTCsa W HageXHOCTb
3anMcu, U CKOpOCTb. MMEHHO Tak M caenaHo B ¢opmaTe ROM, KOTOPLIA MOXHO MPUYUCIUTL K
“TpeTbemy nokoneHuo ¢opmaToB”. ITO cambliili yAauHblA U3 BCEX W3BECTHbIX aBToOpy ¢GopmaToB 3anuncu
Ha MarHUTHYK JIEHTY.

B dopmaTe ROM Kaxgble 32 MHOOPMaLMOHHbLIX GaWTa CHabxalwTCHA CBOMM CUHXpob6anToM OEGH un
“3awmuwaTca” cBoeli KOHTPONbHOM cymMon. Ha3oBeMm 3Ty WHPOPMAUMOHHYKW eauHuuy “nogb6nokom”
(aBTOpy He BCTpedyanacb MHPOPMaALUA O TOM, KaK 3TO MPUHATO Hal3biBaTb MNO-APYroMy, MNO3TOMY OH
cuMTaeT BO3MOXHbIM MPUAEPXKMBATbLCSH CBOEN COOGCTBEHHON TEPMUHOMOrNU, XOTHA, BO3MOXHO, KOE-KTO
M3 4ynTaTenel, 3HaKOMbIX C ¢opmMaTamu 3anncu Ha AUCK, HakayT 34ecb aHanorum ¢ “knactepamn’”,
“6nokamn”, “cekTopamn” mnu npocTto “3anucammn” Ha Auckax). Bocemb Takux noab6/i0KoB
obbeauHeHbl B 60nee KpynHyw eguHuuy — 610K. Bnok cogepxuT 256 uHOOpMaLMOHHLIX 6aliToB,
oCTalnbHble — cayxebHble. Mporpamma 4YTeHus (3arpy3uduKk, pacnonoXeHHbulii B M3Y) npu 3arpyske
n3obpaxaeT Ha 3KpaHe MPOYMTaHHLIA 670K MPAMOYrO/IbHMKOM 6*8 Touyek, noab/oKuM B 3TOM
NPSMOYrOfiIbHUKE M306paxanTCsd FOPU30HTas/IbHbBIMA MOIOCKaMU A/IMHOW 6 To4yeK. JTa KapTuHa
nomMoraeT MNosib30BaTe/0 CAeAMTb 3a MPOLECCOM 3arpy3ku, HO OCHOBHOE Ha3HadeHue 3TOW KapThl
3arpy3kum — cCOXpaHATb ANA NpOrpaMmMbl UTEHWS WMHGOPMALMK O TOM, MNPaBWIbLHO KU 6blN MpoYUTaH TOT
WM uHOWM nog6bnok (6aiT (nNosocka) Ha 3KpaHe, COOTBETCTByWWMA Nogbnoky, pasBeH 7EH (Te camble
6 Touyek), ecnu nogbnok npoynmTaH NpaBUbHO (COBMANM KOHTPOJIbHbIE CYMMbl), WM 00, ecnu OH
npoYnTaH HenpaBWbHO, WAW He O6bll NMPoYMTaH BOBCE).

ONsa KOHTPOMSA NpaBWIbHOCTU cnefoBaHus 6/10KOB B ¢aine 610Ku HymepywTca. MocnegHui
610K vMeeT HOMep 1, mocse ero ycnewHoro npoyTeHWs 3arpy3ka 3aBepwaeTtcs. Howep 610ka
3anMcaH B cneuuanbHOM cnyxebHoM nofbnoKe, KOTOpPbLIA aBTOP NMPUBLIK Ha3biBaTb “MMEHHbIM”, Tak
KaK B HEM cogepxuTcs eue u umsa ¢alina (7. e. uvma ¢aina 3anncaHo B Kaxgom 6/10Ke). Kpome
umeHn ¢aina n Homepa 6710Ka MMEHHOW NOAOMOK COAEPXUT MOJSIHYKW WHOOPMALMK O PaCnosioXeHUn W
obmeHe danna: agpec 3arpy3km (TOAbKO cTapwuii 6aiiT, TakK KakK AnnHa 6n1oka 256 6anT) u obuee
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KonunyecTBO 6/10K0B B ¢aline. 3arpy3uuk cnegut 3a TeMm, 4YTOOb HOMepa nocnefoBaTeNbHO UAYWKX
6/10KOB OT/IMYanIUCb He 60/iee 4Yem Ha efuHuuyy. Ons ynpaBneHus 3anucbld Nog6/0KOB B NamsaTb
Kaxapih nogbnok (KpomMe MMEHHOro) TOXe UMeeT CBOl HoMep: oT O Ao 7. OHM He 06si3aTesNibHO
JO/MKHBI cnefoBaTb B CTPOroM MoOpsafK, TakK Kak agpec ansd 3anucu 32 6aiiT BblUMCAsSeTCA B
3aBMCKUMOCTM OT 3TOr0 Homepa. [NaBHoe, 4TO6b B 6/70Ke NpPUCYTCTBOBaAM BCe 8 MHOOPMALMOHHBIX
nogbnoka, wMHaye 4YTeHue cnegywuwero (c HomepoMm Ha 1 MeHbwe) 610Ka yxe He b6ygeT
nponsBoAUTbCA. Bnokm moryT ayb6nupoBaTbCHA: ecnvM Homepa 6/10KOB coBnajawT, TO OHUM 6yayT
ynTaTbCA B O4HY U Ty Xe o06nacTb nNamMaTW, U €C/M B TO/IbKO UYTO MPOYUTAHHOM 6/10Ke ecTb
“nycTtole MecTa” (9TO 3arpys3yuk npoBepseT MO KapTUHKe Ha 3dKpaHe, rge npaBWbHO MNPOYUTaHHbIE
noa6noky otobpasunucb “nonockamun”), TO crepywwmii 650K, e€cnu OH Ay6AupywwWwmii, MoxeT
BOCMOMHUTbL 3Ty HegocTaudy. Ecnv xe Homep chnepywowero 650ka Ha 1 MeHblwe, a Tekywuid 610K
npoYnTaH He NOJHOCTbI (He Bce MNoAb/0KM), TO JanbHeliwee 4YTeHWe He MMeeT CMbicna U 3arpysyuk
ouMmwaeT namATb 4719 HOBOrO 4YTeHWs. MOXHO, B NpuHUMNEe, 3anucaTb Kaxibli 670K M no Tpu pasa
(3arpysuuky “Bce-paBHO”), HO 3TO Heuesecoobpa3HO, TaK Kak AybnupoBaHue M TaK JOBOAUT
HafeXHoCTb 3Toro dopmarta npakTU4ecku fo 100%.

KOHCTaHTa 3anucu He 3ajaHa CTPOro, OHa MOXeT ObiTb Nb60M B npegenax 15H..33H,
obecrneymBas CKoOpocTb 3anucu 900..2500 604. Hago yTOYHWTb, 4UYTO, XOTHA MOTOK 6MTOB
JeicTBnTENbHO 6yAeT MATW C TaKOW CKOPOCTbIO, MOTOK WHPOPMALMOHHLIX 6UTOB OyAeT NPMMEPHO Ha
TpeTb HUXe, TaK KakK TpeTb BCero noToKa COCTaBnfAeT c/yxebHas unHbopmaums (Ha Kaxgble 256
6aiT mHdopmaumm 113 cnyxebHbix 6aiToB — uma dalina, Homepa 6/710KOB M MOAOGMO0KOB, KOHTPOJIbHbIE
CyMMbl M T. f4.). [0O3TOMYy NMpM MWHUMa/ILHOW KOHCTaHTe 3anucu obecneymBaeTcs MHOOPMALMOHHBIV
NOTOK OKOMI0 200 6aliT B CeKyHAy, TO ecTb npumepHo 1600 6o, wvam 1 670K B CEKYHAY.

BoT onucaHne dopmaTa ROM:

4[ 25[00], 25[55H] 1,

16[00],
4[55], [E6], #1-cTapunin 6anT agpeca
2[00], 3arpysKu
[uma (25 6anTt)], #2-06Wee KONM4YeCcTBO
2[00], 610K0B
[#1], [#2], [#3], #3-HOMEp TeKywero
[#4]; 61oKa

#4-KOHTpPO/ZbHAsA cymma
34-x OalT MMEHHOro
noab6soKa gaHHOro

6nokKka

Ansa nepBoro 6noka #2=#3

4[ee], [E6],
[80], [#4],
[datal(32 6anTa)],
[#5];

N® Ns N®= Ns= N= N= N= N= N= N= =

4[00], [E6],
[81], [#4],
[data2(32 6aiita)],
[#6];

4[00], [E6],
[82], [#4],
[data3(32 6aiiTa)],
[#7];

4[00], [E6],
[87], [#4],
[data8(32 6aiTa)],
[#12];

16[00],
4[55], [E6],
2[00],
[uma (25 6ainT)],
2[00],
[#1], [#2], [#3-1],
[#13];

4[ee], [E6],
[80], [#13],
[data9(32 6aiTa)],
[#14];
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Kak BuanTe, o¢aiin HaumMHaeTcs C AMHHOICO Mapkepa Hadana ¢aina, Mo Hemy 3arpys3uduk
BblUMCNSAET KOHCTAHTY 4YTeHusa (noacuuTbiBaeT ANMTENbHOCTb 32-X NOAynepuoaoB, AenuT 3TO YUC/Oo
Ha 32, TO eCTb HaxoAuT cpegHee apuPmeTMyeckoe, a 3aTem YMHOXaeT Ha nontopa). Kaxapii 610K
HauMHaeTCca C Mapkepa W3 16 Hynei, Kaxgbli Nogb/0K U3 Mapkepa B 4YeTbipe HynAs, WMEHHOWA
noa6noK umeeT mapkep M3 4deTwlpex 55H. Mocne cuHxpobarTta uget [Homep nofb6roka+80H], a B
c/lyyae UMEHHOro nogbsoka 6ant 00. B gybnupylowem 65710Ke K HOmepam nogb6bsokos npubasnswoT 88H,
HO 3arpys3uynMkK BCe paBHO WrHopupyeT cTapume 5 6uTOB 3TOro 6aita. KOHTpOnbHas cymma
“3awmuaeTt” 34 6ainTa mMexay CUHXpobalhToM M camoin cymmon. 06paTuTe BHUMaHWE, 4YTO Mocne
HoMepa noAbsioka B MHGOPMALMOHHOM MOAOG/OKE 3anucaHa KOHTPO/SibHas CyMMa MMEHHOro nofAbnoka
3TOro xe 650ka (#4): Takum obpa3om 3arpysumk MoxeT onpefenuTb MNPUHAAIEXHOCTb MNoAb6noKa
JaHHOMY ONOKY.

Hago oTMeTUTb, 4YTO Mporpammsl, paboTawuwme ¢ ROM-dainnamm, He oThAawT Ha uMa danna Bce
25 6aiT, Kak 34ecb HanmcaHo; 006blMHO 3TW 25 GaliT pacnpefensawTcs cnegywouum obpas3om: MNepBbie
14 6aiT — cnyxebHaa umHbopmaumsa (NepBOHa4asbHO OHa UCMNOAb30Basachb ANA OpraHusauMy 3awmThbl
OT KOMWPOBaHWA, HO celvac dTa “3awmuTta” UrHopupyeTcsa MOYTU BCEMU KOMUPOBLMKAMK),
ocTaBwmecsa 11 6aiT — uma danna. B nepBbix 14 6GaiTax 4acTO 3anucbiBawT WMS CUCTEMbI,
NPON3BOAUBLIENA MEPBYW 3anucb fJaHHOro daina, uAM TOMbKO JaTy pa3paboTKM 3TOW CUCTEML.
HayasbHbIM 3arpy34nMKom 3Tu 25 6aidiT NMOSIHOCTbI MIHOPUPYKTCS.

Mpu uTeHUn ROM-daina 3arpy3ymMKOM pUCYeTCH He TOAbKO KapTa 3arpy3ku. B 3KpaHHyw
061acTb nNamsaTW NOMeWeHbl Takxe BCe CryXebHble AYeikn 3arpysuumka um ero cTek. 3To genaet
npowuecc 3arpysku ewe 6onee HarnagHem. CTek “pacTteT”, HaumHasa c agpeca ODCFOH. KoHcTaHTa
yTeHna (NR) 3anucbiBaeTcs B s4eliky ODEF6H (oHa camas BepxHSs B npaBOM CTon6uUe), 4uUCAO
NEGATE (©00/FF) 3anucbiBaeTcs noa Hei B sAveilke ODEF4H, n Bbl MOXeTe BUAETb, WHBEPTUPYET K
KoMMbloTep 6aiTel, nocTynawwme c MarHUTopoHa. HaumHaa c ayveilkun ODEDOH, [0 AYElKUM C YUCIOM
NEGATE pacnonoxeH 6ydep obbemom 35 6ailiT A/ UTeHuUs B Hero nopbnokos (35 6aT = 34 GaiTa u
KOHTpPO/NbHAsA CyMMa); €C/In KOHTPO/ibHble CYMMbl B MPOYUTAHHOM B 3TOT Oydep MHPOpPMALIMOHHOM
noa6noke coBnagawT, TOo u3 bydepa 32 6ailTa NepeHOCATCA B OCHOBHYKW NaMATb.

OueBMaHO, 4TO ROM-dpopmaT npepocTaBnsieT BO3MOXHOCTb UYTEHUA He 06a3aTeflbHO BCEro
daina, HO u MwW60Oro 6710Kka Ha BLIGOP (NPW HaNUUMUM COOTBETCTBYWWEN MporpaMmvbl AN 4YTEHUA),
Takxe npounmtaTb umsa danna m Homep 6n0ka M3 nwboro 6n0ka 3Toro ¢aina, 4TO MO3BOMAAET NErko
OpuUeHTUpoBaTbCA Ha KacceTe c ROM-dainamu. Mporpamma, ocywecTBAsAwWAA 3TU AeACTBUA, [LO/IXHA
YMEeTb BbIYUCAATbL KOHCTAHTY UYTEHUS He Mo MapKepy Hayana ¢aina, a no camomy “Teny” daiina.
Bce 3TO ocywecTBuMO, UM aBTOpPOM pa3paboTaHbl COOTBETCTBYWWWE NporpaMmMbl. A no camomy ROM-
3arpy3ymKky Hago OTMETWTb, UYTO OH OCTaBnAseT BO3MOXHOCTb aBTOMaTW4YeCKOro 3anycka o¢anna
nocse 3arpysku. lporpammsl, peanu3ywwme M ucnonb3ywwme ROM-aBTO3amnycK, Takxe pa3paboTaHbl
aBTOPOM [aHHOro cnpaBOYHUKA.
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My3blKasibHble BO3MOXHOCTU “BeKkTopa-06Ll"

Tak Xe KaK U rpapuyeckune, My3blKaslbHble BO3MOXHOCTW “BekTopa” He3aypsigHbl. B 3TOM OH
npesocxoguT IBM/XT/AT n CTOUT B OA4HOM psSgy C HOBbMW pa3paboTKamMu faHHOW GUPMbI, a TakKxe C
COBPEMEHHbIMX 3anafHbiMy AOMalHUMKU KOMMbTEpPaMu .

Kak Bam u3BeCTHO, A1 reHepauun 3ByKa B “BekTope” ucnonb3lyeTcsa Mukpocxema K580BU53
— TpexKaHasibHbli MHTerpasnbHbli TaiMmep. Kaxabli KaHan TaiMepa MoxeT OblTb 3anporpavMmMpoBaH Ha
reHepauuio 3ByKa CBOEl 4aCTOThl He3aBMCUMO OT ABYX [APYrux: Takum o6pa3omM, MOXHO gobuBaTbCs
C/IOXHbIX 3BYKOBbIX 30$eKTOB. CurHanbl C Tpex KaHanoB TailmMmepa CYMMUPYHTCH U YCWINBAKTCH Ha
obwem TpaH3ucTope, U O6OWMI CUrHanN nojaeTcsd Ha BCTPOEHHLHIN AMHAMWK UM Ha BXO4 MarHutodoHa.
Kpome TOro, K aTomy curHany pobasnsaetcs cCurHasna, co3jaBaemblii NyTem MaHunynsuum 6utom 0 B
nopty 01 (o6 3TOM yXe roBOpW/JOCbL B CamMOM Hayasie AaHHOrO CnpaBOYHMKA), TO €CTb K 4YUCTOMY
My3blKa/lbHOMY 3BYKY TaliMepa MOXeT MoAMewnBaTbCA WyM MPOW3BOILHOW GOpPMbl MK 4-1i MY3blKabHbIN
KaHan. Taimep BW53 He oTBNekaeT npoueccop OT paboTbl: 3BYK MOXeT reHepupoBaTbCA
napannenbHo ¢ paboToW npoueccopa — npoueccop “HyxeH” emMy TONbKO B MOMEHTbl CMEHbl 4aCTOTh
npu nepexoge OT OAHOW HOTH K APYroii.

Taivep MoxeT paboTaTb B WECTU Pas/IMYHBIX pexumax, W ec/nn Bbl XOTUTe pa3obpaTbCs BO
BCEX WeCTW, TO COBETYW Bam MNpo4YMTaTb KaKoli-1nMbo crneuynann3mpoBaHHbli CNpaBOYHUK,
onuceiBawwnii paboTty MHTepdelicHbix BUC 580-o0i cepuu, Hanpumep “CnpaBoOYvYHUK N0 UndpoBOI
cxemoTexHuke” (aBTopbl B.U.3ybuyk, B.M.Curopckuin, A.H.llKypo, u3gatenbcTBO “TexHuKa”; Kues,
1990r.). 34ecb Xe Mbl pacCMOTPUM TOMbKO ABa pexuMa, WUCMONb3yeMbIX MPW FEHepupoBaHMM 3BYyKa.

OCHOBHOI pexuMm B 3TOM clyyae — pexum 3 — reHepaTop MeaHapa. MeaHgp — 9ToO
NPSMOYTrO/lbHbIE MMMY/bCbl CO CKBaXHOCTbIO 2, TO €CTb MOAOXUTENbHbE WU oTpuuatTenbHole (“1” wu
“@") nonynepuogbl MMEKWT OAMHAKOBYW A/INTENbHOCTb. JTO HE uAeasnbHblii CUHYCOUAAbHBIA CUrHAan,
KOTOpbIi HYXeH AN reHepauuum My3blKa/lbHOFO TOHA, HO YyCUAUTENb U AWHaMWK “crnaxuBaioT”
NPSIMOYroNlIbHOCTb UMMNYNbCOB W OH CTaAHOBMTCSA GAM3KUM K CUHycowuge.

YacToTa Kaxgoro KaHasa 3afjaeTcs ABYyxO0alTHbIM cCHETUMKOM. B pexumme 3 4acToTa BbIXOAHOMO
curHana pasHa f/n, rpe f - yacToTa BXogHOro curHana (Ha “BekTope” OHa ofuHakoBa A1 BceX
KaHasoB M paBHa 1.5MIy), a n - uucno (AByxb6anTHoe), 3arpyxeHHoe B CYHETUMK. Takum o6pa3om
Ha BbIX0A4Ee Mbl MOXeM Mosiy4YuTb guana3oH vyacTtoT oT 23y go 1.5MIU, 4YTO 3HAUYUTEsIbHO
NpeBOCXOAMT guanas3oH 4acTOT, BOCMPUHUMAEMBIX YE/IOBEYECKMM YXOM (HUXHSAA rpaHuua Ta Xxe, a
BEPXHAS — 20kKIL).

JecATnYHbIe 3Ha4YeHMs N ANA HOT CEeMM OKTaB CM. B Tabnwuue:

\oKTaBa
HoTa\ KOHTP 6o0nbwas Manas 1-4 2-4 3-4 4-4
ao 45872 22936 11468 5734 2867 1433 717
no# 43290 21645 10823 5415 2708 1353 677
pe 40872 20436 10218 5107 2554 1277 639
pe# 38560 19280 9646 4823 2412 1205 602
MW 36408 18204 9102 4551 2275 1137 569
da 34364 17182 8591 4296 2147 1074 537
da# 32432 16216 8108 4054 2027 1014 507
COoJlb 30612 15306 7653 3827 1913 957 472
conb# 28902 14451 7229 3614 1805 904 452
na 27273 13636 6818 3409 1705 852 426
na# 25729 12876 6438 3219 1609 804 402
cu 24311 12146 6075 3036 1519 759 380

MporpammmpoBaHVe Kaxgoro KaHasna npou3BOAWTCHA OTAEeNIbHO: CHadana B ynpasasownin nopT
08 3anuchiBaeTCcA KomaHAa Buaa XY110110, rpge XY=00,01 wam 10 — HOMep cuyeT4yuMKa, KoTopas
HacTpavBaeT ero Ha [ABOWYHbIA cyeT B pexuMme 3 U NOArOTaBAMBaAET CUHETUYMK K 3arpyske AByX
6aliToB. 3aTeM B BblOpaHHbLIN cyYeTUMK KomaHZamy OUT 3anucbiBaeTCHA CHayana mnagunin, 3aTem
cTapwuin 6ainTel AByX6alTHOro uucna n. Hanpumep, 4TO6b 3anporpamMmmpoBaTb KaHan 0 Ha
reHepauuio HOTbl “Nna” nepBoil OKTaBbl, HYXHO BbLINOJHUTbL MPOrpamMMy :

MVI A, 36H
ouT 08

LXI B, 3409
MOV A,C

ouT OBH
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MOV A,B
ouT OBH

Talivep aBTOMAaTMUYECKM HaUYHET FeHepupoBaTb 3BYK 3afaHHOli 4acToThl M GyAeT MpoAo/XaTb
3TO AenaTtb A0 Tex Nop, NoKa emMy He 3agagyT APYryw 4acTOoTy WM He YCTaHOBAT APYroil pexuM.

ANUTEeNbHOCTbL 3BY4YaHWs OUYEHb JIEFKO KOHTPONMPOBaTb MO MPEepbLBAHUSAM: OHU MPOUCXOASAT C
yacToToin 50y (TOo ecTb Kaxabie 20MC) WM €ec/M Bbl BCTaBUTE B MpoOrpavMMy KOMaHAbl AeKpemeHTa
6aiiTa ONUTENbHOCTU, TO Bbl CMOXETe OCBOGOAMTL MpoLeccop ANs Apyroi pa6oTel. W Tonbko TOrAa,
Korga npy oyepefHOM MpepbiBaHWM MOC/E BLINOMHEHUA KOMaH[sl AEeKPeMeHTa OKaXeTcs, 4YTO CUeT4YuK
06HYNMUNCA, HeobxoauMo 6yaeT CMEeHUTb HOTY W MNepeycTaHOBUTb ee ANUTeNbHOCTb. MoAnporpavma,
peanu3ywiias 3TOT MNpouecc, npeacTaBfieHa Huxe:

MUZ: LDA COUNT ;“ocTaToK” ANUTENbHOCTU
DCR A
STA COUNT
RNZ
MVI A, 36H
ouT 08
LHLD PTR ;yKasaTeslb Ha TeKyllylw HOTY U ANUTENbHOCTb
MOV A, M ;MNagwnin 6aikT HOTHI
ouT OBH
INX H
MOV A, M ;CTapwuin 6aiT HOTHI
ouT OBH
INX H
MOV AM ; ANUTeNnbHOCTb
STA COUNT
INX H
SHLD PTR ; COXpaHuUTb YyKa3aTesb
RET

Ecnv Heo6xogmMmo “3aTKHYTb” BCe KaHasbl, TO MoAoiAeT KoMMnaKTHasi nporpamma:

MVI A,0A8H ;Takada nporpamma 3anucaHa
MVI C,40H ;B N3Y 3arpys3udnka
STOP: ouTt 08
SuB c
JNC STOP

JTa nporpamma NepeBOAUT CYHETUUKM B pexum 4 — cTpob C MNporpamMmHbiM 3amyCKOM; CXEMHble
ocobeHHoCTK “BekTopa” TakKoBbl, 4YTO 3TOT CTpo6 6yaeT dopmMuMpoBaTbCA TONBKO OAWH pa3 rocre
3arpys3km nopta 0, a BCe OCTa/lbHOe BPEMS BbIXOAbl Talimepa ycTaHaB/IMBaKWTCA B €4UHWMYHOE
COCTOSIHME, TO ecTb reHepauusi 3ByKa Mpu 3TOM He MPOUCXOAUT.

B obuwem cnyvyae Ana OCTaHOBKW KaHana C ABOWYHLIM HOMepoMm XY Heo6xoAumo 3anucaTb B
nopT 8 ynpasnsiwwee cnoBo Buga XY101000, npudem, BOOOWe roBOps, 3Ha4yYeHuUe 34ecb UMelT
TOMbKO 6MTHl XY U 6UTb C HOMepamu 1-3, KOTOpble 3ajanT pexum 4, ocTajibHble MOXHO MEHATb.
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dupma “CuctemoTexHuka” BblpaxaeT CBOW MpPU3HaTeNbHOCTb Yepe3oBy A.H0. 3a
npefocTaB/IEHHbIi MaTepuan.

Jlydwee nporpavMmHoe ob6ecneyeHue — Urpbl, MNpPUKAagHble MporpaMvbl, Mporpammbl, paboTatwuune
B cpege MukpollOC, KOHTpoA/sepbl ANCKOBOAOB, 3/M1EKTPOHHbIE AWCKW npegnaraet dupma
“CuctemoTexHuka” .

Y Hac Bbl Takxe MOxeTe MpuoGpecTM MO MOYTE WM CO CKiaga B .Bonropage ny4uwuii
OTEeYeCTBEHHbI KoMmMbloTep “BekTop-06L".

Haw agpec: 400074 r.Bonrorpag a/a 40, ¢oupma “CuctemoTexHuka”.

MunTe Ham, no Baweii 3asiBKE W C B/IOKEHHbM B MWCbMO KOHBEPTOM, C 3amnofIHEHHbIM Bawum
aZipecom, Mbl BblWIeM MOJHbIA KaTanor Hawux nporpamm W ycnyr. Hawv kaTanoru 6ecnnaTHbl.

PDF version by
brill 2021 :)



