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Tpancisiysa 00JILIINX IPOrPaMM
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IMPUJIOKEHUME II. HekoTOphle HEAOKYMEHTUPOBAHHBIE KOMAHIbI

JIUTEPATYPA

@THTVJI BBCI[CHI/ICED

BBEAEHUE

Ora KHMra aJpecoBaHa B IIEPBYIO O4epeb TEM, KOIO yXkKe IepecTall yI0BIETBOPSATh HECKOJIBKO
OTpaHMYEHHBIM U HEMIOBOPOTJIMBBIN beliCMK M KTO MeUTaeT HaKOHEL HayYUThCsl IUCATh
IporpaMMsl Ha accemOiepe. Knura paccuntana Ha JOCTaTOYHO ITOATOTOBIIEHHOIO YUTATE,
npolueamero «boesoe KpeueHue» belicukom, a HOBUYKaM B IPOrpaMMUPOBAHUH MbI MOXKEM
IIOPEKOMEH10BATh NEPBYIO0 KHUTY U3 cepun «Kak Hanucatpb urpy st ZX Spectrumy». Haneemcs
TaKXe, 4TO U NpOoecCUOHAIbl CMOTYT HAlTH 3/1eCh I ce0sl HEKOTOPbIE 3€pHA UCTHUHBI.

Kak u B npeamecTByoleil KHUTe, pedb 3[€Ch MOWIET MPEUMYLIECTBEHHO 00 UTPOBBIX
porpaMmax, 0JIHaKO XOTUM Bac MpeAyNpeInuThb 3apaHee, 4To acceMOep - IITyKa cepbe3Has u
HaM He pa3 IPUIETCS MOrPyKaThCs B IyUYUHBl MyAPEHBIX OHATUN U TepMUHOB. Ho co cBoel
CTOPOHBI MbI O0€IIAEM CIENIaTh ATH MOTPY>KEHUS HE CIUIIKOM FOJIOBOKPYKUTEIbHBIMU,
CMSTYMB CYpOBYIO HEOOXOAUMOCTb 3aHUMATEIbHBIMU TPUMEPAMHU.

BOSMO)KHO, BaC HECKOJIBLKO CMYTI/IJ'H/I TOJIBKO YTO HpOLII/ITaHHI)Ie CTpOKI/I, aan paHbme BaM, 6I)ITI)
MOYET, HE pa3 MPUXOAUIIOCH CIBIIIATH, MOJI, TIMCATh MPOTPAMMBI Ha acceMOiIepe HEBEPOSTHO
cioxkno. Ho, paBo, He Tak cTpaiieH acceMOiiep, Kak ero MajioioT, a 4TO KacaeTcst CII0KHOCTEH,
TaK BCIIOMHUTE CBOM TIEPBBIC IIark B TOM ke belicuke.

KoneuHo, MeX 1y 3TUMH JBYMS SI3bIKAMH CYILIECTBYIOT pa3iInuus, IPUUEM NPUHIMUITHAIBHBIE.
Taxk, neficTBUE MOYTH KaXI0T0 onepatopa belicuka MOXXHO cpa3y YBHIETh Ha 9kpane [ 1], uero
HE CKaXkelllb 00 accembiepe. 31ech, €CaH Bbl XOTUTE MOJYYUTh KAKONH-TO BUAUMBIN
HEBOOPYKEHHBIM TJ1a30M PE3yINIbTaT, HYy)KHO, 3aCYYHB PYKaBa, CO3/1aBaTh IEIYIO POTPaMMy.
U ecnu B belicuke 10cTaTOYHO TOIBKO HAOpaTh TEKCT MIPOTpaMMBbl, YTOOBI OHa 3apaboTaia, To
acceMOJIEpHBII TEKCT HY)KHO €llle CIeIMaIbHBIM 00pa3oM o0paboTaTh - OTTpaHCINPOBATh
(TpaHCHAIMA UCXOIHBIX TEKCTOB Ha acceMOiiepe B MPUHIIMIIE OYEHb MTOX0Xka Ha 00paboTKy
OeliCHK-TIPOTPaMM C ITOMOIIBIO KOMIIIIATOPOB.) OJHAKO HaIEEMCSI, UTO MOCIIE BHUMATEILHOTO
U3y4EHHs JAaHHOTO MOCOOMst 0003HAUEHHBIE BBIIIE CII0KHOCTU HE MOKaXKYTCsl BaM CEPbE3HBIM
NPT TCTBHEM.

BOO6H_IC K€, OCHOBHAsA CIIOXKHOCTb acceM6nepa 3aKJII4acTCA, no;xanyﬁ, B OJHOM: TCKCT
IMporpaMMal IMOJIYHa€TCA OUCHBb JJIMHHBIM HM3-3a TOI'0, YTO KaXK/1asd MHCTPYKIHA BBIIIOJIHACT
KaKOC-TO OJJHO 3JICMCHTApPHOC JEeHCTBHE THIIA CI0XKESHUS UIIN BbIYUTAHUS, IIOOTOMY JJI
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MIOJIyYEHUS OLYTUMOTO pe3yjbTaTa MPUXOAUTCS NUCATh IJIMHHBIN paJl MHCTPYKIUi. 3aTo, B
orinnyue oT belicuka, MOHATh CMBICH KaKI0M KOMaHbI, KAK HaM Ka)XETCsl, 3HAYUTENBHO TPOILE.
Bo BcsikoM citydae, Mbl IOIIBITAEMCS. M BaM IIEpEAATh HAIlly YBEPEHHOCTh B 3TOM.

[TockonbKy HCXOHBIE TEKCTHI IPOrpaMM Ha acceMOJIepe MoIyqatoTcsl BECbMa TPOMO3AKUMH,
MBI HE CMOTIJIM IOMECTUTH B KHUI'€ HU OJHOM IIOJHOLIEHHOM UI'Pbl, KOMIIECHCUPOBAB 3TOT
HEJIOCTaTOK MaccOi HEOOJBIINX, HO OUEHB MOJIE3HBIX MPUMEPOB U (PParMEHTOB UTPOBBIX
nporpaMM. U eciu Bel y’ke IMEETE HEKOTOPBIH OIBIT B CO3AAHUHA KOMIIBIOTEPHBIX UI'PYILIEK, TO
BaM HE COCTaBHUT OOJIBILIOTO TPY/a COOpaTh CBOIO COOCTBEHHYIO ITPOrpaMMy M3 IPUBE/ICHHBIX B
KHHUI'€ «KUPIIUYUKOBY.

Emme ogHa cito)xHOCTH acceMOiiepa COCTOUT B TOM, YTO B HEM OTCYTCTBYIOT IPUBBIYHBIC
cooOmeHust 00 omuoOKax. Accemoep OyIeT «pyraThCsa» TOJIBKO TOT/A, KOT/Ia BbI IOTBITAETECH
MOJICYHYTh €MY HECYILIECTBYIONIYIO HHCTPYKIIUIO WIIU €IIe YTO-HUOY/Ib B 3TOM pojie. A Tak
MOYKHO IIYTKH pajii HalMcaTh 3aBeIOMO HEPabOTOCIIOCOOHYIO MPOTrpaMMy U acceMOIiep
HUYTOXKE CYMHSIIIECS] OTTPAHCIUPYET €€, Ja eIle NOJ00APUT Bac COOOIICHHUEM, MOJI, OIINOOK
HET, IpOorpaMMa MOIy4usach - mpocto 6yeck. Ho BOT 4To MFOOOMBITHO: 3TOT, Ka3aJ10Ch OBI,
HETPUSATHBIN HEJOCTATOK 00OpaIlaeTcs B HECPAaBHEHHOE IOCTOMHCTBO, COBEPILICHHO
HEJOCTYITHOE HUKaKOMY JIpyromy si3biKy! OcBoUB accemOiiep, Bbl HABEPHSIKA B OAUH
NPEeKPaCHbIIl MOMEHT IIOYYBCTBYETE, YTO 3HAUUT UCTHHHAS CBOOOIa. Beab Teneps BbI HEe Oynere
CKOBaHbI HUKAKUMH YCIIOBHOCTSIMH, U HUKTO HE PIBKHET BIPYT M3-3a CIIHHBL: «3TO HENH35, TO
Henb3st!» OTHBIHE BCe YCIOBHOCTH JIJIs ce0st OyIeTe Co3/1aBaTh Bbl CAMU U HUKTO HE TIOMEIIACT B
71100011 MOMEHT OTOPOCHUTH HX B CTOPOHY.

Tenepp MO CIOKUBLICHCS TPAAULIUKA HEOOXOUMO CKa3aTh HECKOJIBKO CIIOB O CTPYKTYPE KHUTH.
Bynem ucxonuTe U3 NpeanoioKeHus1, YTO BaM YKE U3BECTHBI COCTABHBIC YaCTH UTPOBOM
MPOrPaMMBbI U CIIOCOOBI UX CO3J]aHUS, U MBI JIUIIIb MEIBKOM «IIPOOESKUMCS» 110 ITOMY
MaTepHuaity, CoOCpeJOTOYMB OCHOBHOE BHUMAHUE HA CPEICTBAX JOCTHXKCHHS TOW WU MHOM 1LIEIIH.
BHauaine MbI TPOJIEMOHCTPUPYEM, KAK MOKHO MOJYUYHUTD T€ K€ PE3yAbTaThl, UTO U MPU
MCIIOJIb30BaHUU OnepaTopoB belicrka, a 3aTeM Bce yalle CTaHeM MPUMEHSITh METOIbI,
HEJOCTYIHBIE SI3IKaM BBICOKOTO YPOBHS U JAIOIINE COBEPIICHHO YHUKAIbHBIE 3(PPEKTHI.

IlepBas rinaBa BBOAUT BaC B MUP UT'POBBIX IIPOrpamMM, IIOKa3bIBAET, U3 KAKMX OCHOBHBIX YacTel
OHHU COCTOSAT: 3aCTABKH, UTPOBOT0 MIPOCTPAHCTBA, 0JIOKA B3aMMOAEHCTBUS C UTPAIOILUM, OJIOKa
OLIEHKU UTPOBOM CUTyallM U 0J0Ka MY3bIKAIBHOTO CONPOBOXKICHHSI UTPhl. B Hell naercs obiee
MPEJICTaBICHHUE O KaXKJIOM U3 3TUX YacTel U uX PyHKUHUAX, IPUBOASTCS IPUMEPHI U PUCYHKHU.

Kak Bl mnoHMMaeTe, Npex e YeM MPUCTYIATh K U3YYEHHUIO HOBOTO SI3bIKa, HEOOXOAUMO YETKO
YSICHUTB, YTO OH COOOM Mpe/ICTaBIsSET, YCBOUTh HECKOJIBKO HOBBIX TOHSATHI U Ha CaMbIX
AJIEMEHTApHBIX NIPUMepPax HaAy4YUThCs MUCATh UCXOJHBIE TeKCThI. [I03TOMY BO BTOpOii rinaBe
paccKa3bIBAa€TCsl O TOM, YTO TAKOE MAlIMHHBIE KOJBI U acceMOJiep, YeM OHU OTINYAIOTCS IPYT OT
Jpyra 1 KakoBbI IPEUMYILECTBA U HEJIOCTATKU accemOiepa. Bbl mo3HakoMHUTECh ¢ OpraHu3aluei
namsTi ZX Spectrum, ¢ perTUCTpaMy U PErUCTPOBBIMU MTApaMHU, TO €CTh CO BCEM TeM, O€3 4ero
HEBO3MOXKHO HAITUCATh JaXKe CaMyl0 MAJIEHBKYIO acCeMOJIEPHYIO TPOrPaMMKY.

B tperbeii rnase, mar 3a maroM, Mbl Hay4YuM Bac BBOJUTH U PEJAKTUPOBATH TPOTrPaMMBI B
accembnepe GENS4, pacckakeM 0 CTPYKType CTPOKH UCXOJHOTO TEKCTa, TPAHCIISIITUN
Mporpamm, 0 COXpaHEHUH U YAAJIEHUH TEKCTOB, © O MHOTOM JPYIOM, C YEM Bbl CTOJIKHETECH
OyKBaJIbHO B TMEpBble MUHYTHI 3HAKOMCTBA C acCeMOJIEpOM.

qCTBCDTaH rjiaBa IMOKa3bIBACT, KaK MMOATOTOBUTE OKpPaH K pa60Te, TO €CTh YCTAHOBUTH €TI0
anI/I6YTLI, 60p,£[10p, a npu HGOGXOI[I/IMOCTI/I OYHUCTUTDH OT HCHYXXHBIX CHUMBOJIOB; KaK CACJIATh Ha




HEM pa3Hble HAIKCH, BBIBECTH YHCIIa U CO3JIaTh MpocTeiine nzodpaxenus. [Ipu stom
KaK]IbIH, TayKe CaMbIil MAJICHBKUN 11aT, COITPOBOXKIACTCS IPOTrPAMMON U MOAPOOHBIMHU
KOMMGHTapI/ISIMI/I K Hefl. HOCHG HCCKOJIBKHUX ypOKOB HpI/IBOI[I/ITCSI BIIOJIHE CaAMOCTOATCIIbHAA
mporpamMma CTaTHYE€CKOM 3aCTaBKH, Ha IPUMEPE KOTOPOH BBl y3HAETE, KaK CO3/IaF0TCS OJIOKH
JAHHBIX JId BBIBOJA HA 3KpaH HpOCTefIHlHX CHpafITOB, BCEBO3MOXHBIX paMOK 158 paSJII/I‘-IHBIX
HaJIMCel HE TOJILKO JJATHHCKUMH, HO U PYCCKMMU OyKBaMH.

B naToii rnase Mbl 00CyJUM BOIIPOC O TOM, KaK 3aCTaBUTh JBUTAThCS 110 SKPaHy OTAEIbHbIE
CHMBOJIBI, LIEJIbIE CTPOKU M HeOobIIHe crpaidTel. Oco00e BHUMaHHE yeICHO MPUHIUIIAM
OpraHU3al1y LIUKIOB, COCTABJICHHUIO U UCIIOJIB30BAHUIO NTOANIPOTPaMM, B COOTBETCTBHH C
KOTOPBIMH pa3pad0TaHO HECKOJIBKO MOJIE3HBIX IS Balllero OyIylero TBOpYeCcTBa MpoLeayp.
IToka3zano, kak copMUPOBaTh U 3aCTABUTh JABUIaThCs OKHA, «PACTBOPUTHY N300pakeHHe Ha
JKpaHe, CAENaTh HACTOAUIYIO MYJIbTUINIMKALIMOHHYIO KapTHHKY.

[Ilecras rnaBa MocesieHa MHOTOKaIPOBOi 3acTaBKe U MpodiieMaM, KOTOpbIe BOZHUKAIOT IPH €€
co3faHuu. B yacTHOCTH, MPUBOIATCS MPOTpaMMKH, (POPMUPYIOIINE MPOCTHIE 3BYKH, a TAKKE
JIeJIaollue U3 CTaHIapTHOIO0 Habopa CHMBOJIOB BHICOKHE U LIMPOKUE OYKBBI. Eciu jke BbI He
YyBCTBYETE B ce0e 0COOBIX CITIOCOOHOCTEN K PUCOBAHUIO, MBI IIPEIOAKUM MPOCTOH cr1ocod
CO3JIaHMs M300paKEHUS HA3BaHUS UTPHL. 3HAUNTEIFHOEC BHUMAHUE YACIICHO CKPOJUIHHTY OKOH
BO BCEX HANPAaBIICHUSX JAIOTCS MPUMEPHI U TOSACHEHUS K UX UCIIOJIb30BaHUIO. B KOHIIE I1aBbI
IPUBOJUTCS MMOJTHOLEHHAs! MHOI'OKaIpOBast 3aCTaBKa, KOTOPYIO ¢ HEOOJIBIIUMU U3MEHEHUSIMU
wiH 0e3 TaKOBBIX, Bbl CMOKETE HCIIOIb30BaTh B CBOUX UTPOBBIX MTPOrpaMMax.

M3 ckazaHHOTO MOYKET CO34aTbCA BIICHATIICHUC, YTO MbI CJIMIIKOM YK MHOT'O BHUMAaHHUA YACIACM
3aCTaBKaM, HO Ha 3TO €CTh, [10 MEHbILIEH Mepe JIBE IPUUMHBI: BO-IIEPBbIX, 3aCTaBKa, KAK-HUKAK -
9TO JIUIO JIF00O0H UTPOBOI MPOTPaMMBl, @ BO-BTOPBIX, HA ATHX NMPUMEPax MPOIIE BCErO U3ydaTh
KOMaH/Ibl MaIIMHHOTO si3bIKa. [103TOMY K KOHILy I11€CTOM IJIaBbl Bbl YCBOMTE OOJIBILIYIO UX YaCTh
Y KOI'/Ia B CIEAYIOLICH, CEbMOU IIIaBe, IEPEHIeTe K U3yYEHUIO UTPOBOTO MPOCTPAHCTBA, MOKHO
OyzeT 3aHATHCS YMCTHIM TBOPUYECTBOM, HE OTBJICKASICh HA TEXHUUECKYIO CTOPOHY
MporpaMMHUpPOBaHUS.

B cenbpMoii ri1aBe Mbl MIO3HAKOMUM Bac ¢ OCHOBOW OCHOB JIF0OOH UTPOBOW MPOrpPaMMBI -
UTPOBBIM ITPOCTPAHCTBOM M JIETAIbHO PACCMOTPUM KPYT BOIIPOCOB, CBA3AHHBIX C
dbopMHUpOBaHUEM U OBICTPHIM BBHIBOJOM Ha SKpaH IMek3axei u crpaidToB. UToObI 00JErYUTh X
CO3/aHHE, IPEUIAracTCsl MPOCTas MPOrpaMMa, KOTopasi I03BOJISET JIETKO MOJIYYUTh TOTOBBIE K
WCIIOJIb30BAHUIO CIIPAUTHI M 1aXKe 1esble cripailT-¢aiisl. [Togpo6Ho u3noxkeHa mpodiema
BOCCTaHOBJIEHUs ()OHA NP JABMXKEHUU CIPAHTOB B UTPOBOM IIPOCTPAHCTBE U OMHUCAHBI MTh
Haubosee ynoTpeOUTEeNbHBIX CIIOCO00B, KaXK bl U3 KOTOPHIX MPOMJLTIOCTPUPOBAH MPHUMEPOM.
B 3axmrounTenbHOM paszene noKa3aHo, 4YTO JIEMEHTHI HTPOBOTO MPOCTPAHCTBA MOXKHO
(bopMHUPOBATH HE TOJIBKO HEMOCPEJCTBEHHO HA 3KpaHe, HO U B MaMsITH KOMIIBIOTEpA, U IOCIIe
OKOHYaHHUs TIOCTPOCHUS N300paKeHHsI OBICTPO BBIBOJUTH €r0 HA HKPaH, CO3/1aBast
MHOTOTIJIAHOBBIE MYJIbTUIUIMKAIIIOHHBIE KAPTUHKU.

BocbMas rinaBa nokasslBaeT, Kak yIpasiATh CIpalTaMHu BO BPEMsI UTPhI, IEPEMELAst KX BO BCEX
HaIpaBJICHUAX, B TOM YUCJIE IO AUArOHAIN. B 3aBUCUMOCTH OT CIOJKETa U LIEJIN UTPHI BbI
MOJTy4aeTe BO3MOXKHOCTh OCTAHOBUTH CBOM BBHIOOD HA YIPABICHHUH OT KIABHATYPHI WIH OJHOM
W3 TUIIOB JDKOMCTHKOB. HO MOXeTe BOCTIONIb30BaThCSA M YHUBEPCAIBHOM MPOIIEAYPO, Oiarogaps
KOTOPOM CIIPalThl OJMHAKOBO PEAarupyroT Kak Ha KJIABUIIH, TaK U Ha IOBOPOTHI PYYKH
JPKOMCTHKA.

B cnenyromiei, AeBATON raaBe, pedb UIET O TOM, KaK OLIEHUBATh IEUCTBUS UTPAIOIIETO U €T0
MPOTUBHUKOB Ha MPOTSHKEHUH BCEH UTPhI: HAUUCIIATD OUKH, CJIEIUTh 38 KOJIMYECTBOM <GKU3HEN»



¥ OCTaBILIUMHUCS pecypcaMu, U BOOOIIE 32 BCEM TEM, YTO MOJIAeTCs MOICUETy. A /IS TOTO,
YTOOBI BBIYHUCIICHUS HE BBI3bIBATIM OOJBIINX MTPOOIIEM, TOKA3aHO, KaK BOCIOIb30BAThCS
yciyramu «3amutoi» B [13Y koMmnberotepa nporpamMmoii, Ha3plBaeMOM KaiubKyssiTopoM. C ee
IIOMOUIBbIO MOYKHO BBIIIOJIHATH MATEMATHYECKUE NCHCTBUS HE TOJIBKO HAJl LICJIBIMU, HO M HaJ|
IpoOHBIMU yKcIaMu. HakoHel, geTanbHO pacCMOTpEeHA Takasi MaJOMOHSTHAS ISl MHOTHX
HA4YMHAIOIIKX IPOrPaMMUCTOB Belllb, Kak IpepbiBaHusd. [lokazaHo, Kak HanmMcaTh CBOKO
COOCTBEHHYIO MPOLeaAypy 00pabOTKH MpephIBaHUI Ha IpUMEpPE KOHTPOJISI OCTABIIETOCS 10
KOHIIA UTPBI BPEMEHH.

W3 pecsATol riaBbl Bbl y3HAETE O HECKOJIBKUX PA3JIMYHBIX CIIOCOOAX U3BJIEUECHUS 3BYKOB. B Heil
MBI IOKQ)KEM, KaK MOJyYUTh OT/IEJIbHBIE aKyCTHYeCKHUe dPPEKTHI 151 3ByKOBOTO O(POPMIICHHS
UTPBI, a TAKXKE, KaK 3aCTaBUTh KOMIIbIOTEP IPOUTPBIBATH LIEJIbIE MY3bIKaJIbHBIE (Pa3bl.
Oonanarenu komnbroTepoB ZX Spectrum 128 u Scorpion ZS 256 nosyyar npeicTaBieHue O
paboTe ¢ TpexKaHaJIbHBIM MY3bIKaJIIbHBIM collpoLieccopoM. B nocneanem pasjene riaBbl
NPUBOJUTCS KPATKOE OIMMCAHKUE BTOPOW BEPCHH MYy3bIKaJIbHOTO peaakropa Wham - Wham FX,
IPeJHA3HAYSHHOTO JUIsl IPOrpaMMHUPOBAHUS MEJIOIUH, UCTIONHAEMBIX MY3bIKaJIbHBIM
COIPOLIECCOPOM.

3aBepiiaeT KHUTY IJaBa OJAMHHA/IIATAs], B KOTOPOH OyayT 00CYXK/IE€HBI HEKOTOPHIC
«tpoeccroHalbHbIe» BO3MOkHOCTH accembiepa GENS4. K Hum otHocuTes pabora ¢
MaKpOCaMH, yCIOBHAs TPAHCIIALMSA, METOJMKA acCCEMOIUPOBAaHUS IPOrpaMM OOJIBIINX
pa3sMepoB, COCTOSIINX, BO3MOXKHO, U3 HECKOJIBKUX MCXO/HBIX (DaiisIoB.

M3HavaipHO MBI INITAHUPOBAJIH BKJIIOYUTH B KHUTY MOAPOOHOE OMTMCAHNE TIOMYJISIPHON UTPBI
Tetris u Ha ee npuMepe MMoKa3aTh, KAK CO3A€TCs MOJIHOLIEHHAs! TporpaMma Ha accemoiepe, ¢
Yero Hy»KHO Ha4aTh U 4eM 3aKOHYuTh. Ho, yBbI, orpanndeHne o0bema He M03BOJIMIIO CENIaTh
aToro. Tem He MeHee, MBI BCE JK€ HaJleeMCs, UTO JaHHAas KHUra He rnocieqHss B cepun «Kaxk
HanucaTh UTrPpy» U MO3XKE y1acTCs OMyOJMKOBAaTh HE TOJIBKO YIOMSHYTYIO IPOTPaMMYy, HO U
MHOT'HE JIpyTue, He BOLICALINE B HACTOALIECE U3JaHUE.

@Ornasnenue Inapa 15

I'JTABA IIEPBA/AI,

B KOTOPOii 00Cy K1aeTcs CTPYKTYPa HTPOBOI IPOrPaMMBbI

Ecnu BBl yA0CTOMIM BHUMaHHUEM TEPBYIO KHUTY U3 cepun «Kak HamucaTh Urpy», TO O
CTPYKTyp€ UTPOBOM MPOrpaMMBbI 3HaeTe yke 0oJiee yeM 0CTaTOYHO U HE MHOT'O TIOTepsieTe,
IPOMYCTUB 3Ty IMaBy. Ho yduThIBast HHTEPECH T€X, KTO YIOMSHYTYIO KHUTY JJaJKe B pyKax He
JIep>KaJl, Mbl BCE € MOBTOPUMCS HEMHOTO U MOSICHUM HEKOTOPbIE TEPMHUHBI, KOTOPHIMU OY/IEM B
JAJIbHENIIIEM T10JIb30BaThCS.

HCCMOTpH Ha HCCMETHOC KOJIMYCCTBO CYHICCTBYHOIIUX KOMIIBIOTCPHBIX UTP PA3JIMYHOI'O YPOBHA
CJIOKHOCTH H KaHpa, BCC K€ €CTh B HUX YTO-TO 0611166, noggaromeecs KJ'IaCCI/I(i)I/IKaHI/II/I. Ecmu
MMpoaHaAJIN3UPOBATH J'IIO6YIO N3 HUX OT Ha4aJia 3arpy3KH O0 IMOSABJIICHUSA HA SKpPAHC COO6I_I_ICHI/I${


titul.htm
wgasm01.htm

GAME OVER (urpa okoH4€Ha), TO MOXKHO BBIJIETUTh HECKOJIBKO YacTel, KOTOPBIE, XOTS U
CBSI3aHBI MEXK]Ty COOO0# B €MHOE 11€JT0€ KAKUMHU-TO OOIIMMH MEPEMEHHBIMU U JAHHBIMH, HO TEM
HE MCHEE, BHIMOIHSIIOT B UTPE BIOJIHE CAMOCTOSATENbHBIC (DYHKITUH. DTO TTO3BOJISET
pa3pabaThIBaTh KXY U3 YaCTEH HE3aBUCUMO OT JAPYTHX (0IHAKO, HE 3a0bIBast O CBA3X C
OCTQJIbHBIMU YaCTSIMHU ), UTO B 3HAUUTEIbHON CTENEHU YIPOILAET CO3/IaHUE UTPOBOU MPOTPaMMBbI
B 11esIoM. O KaKuXx e 4acTsAX UAET peub? ITO:

e 3aCTaBKa;

e  UTPOBOE MPOCTPAHCTBO;

e OJIOK B3aUMOJICHCTBUS C UTPAIOIINM;

e OJIOK OLIEHKU UT'POBOM CUTYallUU;

e OJIOK 3ByKOBOT'O COIPOBOXKJICHUS UIPHI.

O,I[Ha N3 OCHOBHBIX 3aJ1a4 9TO# KHUT'H COCTOUT HMEHHO B TOM, YTOOBI Hay4YUTb BacC
PCaIN30BLIBATH B aCCCM6HepHBIX nporpamMmax KaxJayro U3 repeuUrCICHHBIX BbIIIC I-I":ICTGI\;I, HO
BHA4YaJIC IIOCMOTPHUM, 4YTO K€ OHH coboit npeaACTaBJIAOT, KAKUC (I)YHKI_II/II/I B UTI'POBLIX
mporpamMmax BBIIIOJTHAIOT U KAKMUMHU ITPUMCPHO OHU JOJIKHBI OBITE.

3ACTABKA

BeI 3HaeTe, 4TO 3acTaBKON OOBIYHO HA3BIBAIOT KAPTHHKY, HOSBIISIOUIYIOCS BO BpeMs 3arpy3KH
PIFpOBOfI IMporpamMmal. Taxue KapTUHKHU UMCIOT TOT K€ CMBICJI, YTO U PCKIIAMHBIC IIUTHI Y I[Bepefl
KWHOTEaTPOB. 3HAUYUTEIbHYIO TUIONIA b, KAK IPABUIIO, 3aHUMAET Ha3BaHUE UTPHI, a BCE, UTO
M300paX€HO Ha 3KpaHe, TAK WM MHAYE CBSA3AHO C €€ CIOKETOM. 371€Ch K€ OOBIYHO COOOIIAETCS O
(upMe-u3roToBHTEINE, ABTOPAX NPOrpaMMBbl U roje ee cozuanus (puc. 1.1).

CRL PRESEHNHTS. ..

LRITTER
FETE COOkKE

Puc. 1.1. 3azpysounas kapmunka k uepe JUGGERNAUT



YacTo TONBKO 3TO M300paKEHNE U HA3BIBAIOT 3aCTABKOM, XOTS HA CAMOM JIEJI€ ATO JIUIIIb MepBast
€€ 4acTh, IOMOTaroIasi UTPOKY MOPAJIbHO MOJATOTOBUTHCS K TATOTaM MPEACTOSAIIETO CPaKEHUS
WJIU JIUILIEHUSM, CBSI3aHHBIM C TIOMCKaMU COKpOBUII. OHAKO B COJMUIHBIX UTPOBBIX MPOTpaMMax
3acTaBKa yallle BCero pa30MBaeTCsl Ha HECKOJIBKO YacTel, MMeHyeMbIX Kaapamu. OObscHIeTCs
9TO OYEHBb MPOCTO: TIEPE]l HA4aJIOM UTPhI Ha DKPaHE JTOJIKHO MOSIBUTHCS CTOJIb OOJIBIIOE
KOJIMYECTBO UH(OpPMALINU, YTO «BIIUXHYTH)» €€ B OJAUH KaJIp MPAKTUYECKU HEBO3MOXKHO.
[TosToMy mocie OKOHYaHUs 3arpy3Kd IPOrpaMMbl HAa 3KpaHe IMOSBIISIETCS OCHOBHOM KaJip
3aCTaBKH, Ha3bIBAEMBIii MeHI0, B KOTOPOM JIa€TCs CIIMUCOK JEHCTBUI, HEOOXOIUMBIX ISt
HACTPOWKH POTPAMMBbI WJIH IS TIOJYYCHHUS TON Wiu uHOM nHpopmarmu (puc. 1.2).

INTO THE EAGLES HEST
CONTROL MEHU

EEMFPSTON
SINCLATR
CURSOR
BREDEFIHE KEYS
SOUNDS (4 8K)
MESSAGES (OM)
LEUVEL <J(EASY)
LoAaDl DATA

=
3
3
o
6
7
8
a

Puc. 1.2. Menio npocpammor EAGLES NEST

MeHro - 3TO YTO-TO BPOJIE AUCIIETUEPCKOTO IYHKTA, U3 KOTOPOTO MOKHO BBI3BATh JIFOOOW Kaap
3acTaBKU. OOBIYHO B MEHIO BBIOMpAETCs Croco0 yrpaBlIeHUs] UTPOil: OIMH U3 TUIIOB HKOHCTHKA
(Kempston, Sinclair u 1. 1.) niu kiaBuatypa (Keyboard); Hauanensiii ypoens (Level); 3amyck
urpsl (Start Game). ITocie BeiOOpa ynpaBiaeHHs OT KJIaBUATyphl YacTO MOSIBIISETCS €1le OJIUH
kazp - Define Keys, B koTopoM npeziaraeTcst Ha3HAYUTh YAOOHBIE UMEHHO JIJIS Bac
yIpaBJIAOLIMe KIABUIIN. B psizie urp kak oTJenbHble KaJpbl 3aCTAaBKU BBIBOJUTCS TabIUIA
pexopaos (Hi Score), monckaska (Help), pacckas o croxere (History) u mpouas nuadopmarius.

HUI'POBOE ITPOCTPAHCTBO

HrpoBoe mpocTtpancTBo MbI panee (cM. [1]) onpenenuim kak COBOKYITHOCTh BCEX MOJBUKHBIX U
HEMOJIBIYKHBIX O0OBEKTOB, MOSIBIISIFOIIMXCS HA dKpaHe BO BpeMs Urpbl. OTHAKO BO MHOTHX
MPOTrpaMmMax UrPOBOE MPOCTPAHCTBO UMEET 3HAYUTEIbHYIO MPOTSHKEHHOCTD U B KK IbIN
MOMEHT BPEMEHH MOKHO BUJIETH JIUIIIh HEOOIBIITYIO €r0 4acTh, B TO BPeMsI Kak BCE OCTaIbHOE
ocrtaercs 3a kagpoM. [loaTomy nHOrAa MBI Oy/1eM MOJIB30BATHCS U APYTUM TEPMUHOM - U2POBOE



noje. ITO KaK pa3 M €CTh TOT ()parMeHT UTPOBOTO MPOCTPAHCTBA, KOTOPBI MOKHO HaOII0AaTh
Ha HKpaHe.

[TonbITaemcst Temepb pa3odpaThes B BOIIPOCE O TOM, U3 KaKUX YaCTel COCTOUT UTPOBOE
IPOCTPAHCTBO U, B CAMBIX OOIIMX YepTax, KaK OHU CO3IAI0TCS. 3aMEeTHUM, uTo Oosiee moapoOHO
3TH BOIIPOCHI OYAYT PACCMOTPEHBI B COOTBETCTBYIOIIHX II1aBaX.

B GonbmmHCTBE CllyyaeB UTPOBOE MPOCTPAHCTBO MOKET OBbITh Pa30MTO HA TPU CYLIECTBEHHO
oTinuyaromuecs yactu. K nepBoii oTHeCEM Bce HEMOBUKHBIE DJIEMEHTHI H300paXKeHMs,
UMHUTHpPYIOLIME HE0O0, 3eMIII0, BOAY, KOCMHUUECKOE IPOCTPAHCTBO CO 3BE3aMHU U IJIaHETaMHU, a
TaK)KE€ «MEJIKHE» 0OBEKTHI: 3/1aHUs, I€PEBbS, MOCTBL, TAOUPHUHTHI U T. 1. B nanbHeliem Bce 310
JUI KpaTKoCTH OyJieM Ha3bIBaTh netizadcem. [Ipumep npocreiiiiero nei3axa - maxmarHas
nocka B urpe CHESS. A B takux nporpammax kak SABOTEUR, DIZZY unu ROBOCOP
Hei3axu NpeAcTaBiIsA0T co00H HacTosIMeE POU3BeeHHs ucKyccTBa (puc. 1.3). OHM cocTosT U3
©0JIBIIOTO KOJMYECTBA PA3IMYHBIX IPEIMETOB U BHITJIAIAT BECbMa MPaBA0N0J00HO.

Puc. 1.3. Heposoe npocmpancmeo npocpammur DIZZY4

Bropyto yacTh coCTaBIAIOT MOABUKHBIE O0BEKTHI, KOTOPbIE MEPEMEIIAIOTCS CaMu 110 cebe U Ha
KOTOpBIE BBl HE MOXKETE OKa3bIBaTh HEIMIOCPEICTBEHHOTO BO3ieicTBUA. Kak mpaBuilo, K 3T0i
IpyNIe OTHOCATCS N300paKeHHsI BallluX MPOTUBHUKOB, HAIIPUMEp, CHITY3Thl BEPTOJIETOB,
Kopabieit u camoneros B urpe RIVER RAID unu npoHocsmecs MUMO BaC MOTOIIMKIIBI B
SPEED KING2.

Haxoner, k TpeTbell rpymnmne o0beKTOB UTPOBOTO MPOCTPAHCTBA OTHOCUTCS OJTHO (a pexe -
HecKoubko, Kak B urpe CHESS) nzo6paxenue, 1eiicTBUsIMI KOTOPOT'O Bbl MOKETE YIIPABIISATH C
MOMOIIBIO KJIaBHATyphl Wi jxoiictuka. Tak, B urpe LEGEND OF KAGE sto HeycTpammmblit
repoii, Mpeo10J1eBaOIUN MHOXKECTBO MPEMSITCTBUMA U BEAYIIHI 0€CKOMIPOMUCCHYIO O0pBOY €
MHOT'OYHMCIICHHBIMU BparamMu-HuHa3s. [lepconax urp cepun BOULDER DASH - manenbkuii
3a0aBHBIN yesoBedeK, Oerarolinii o roJIoBOJIOMHBIM JIJAOUPUHTAM U COOMpAIOLIUi aliMasbl, 3a



KOTOPBIM OXOTSTCS CTpaIlHble 6a00UYKH, )KUBBIE «OOMOBI» U KPOBOXKaAHbIE YentocTH. Hakowerr,
B urpax OPERATION WOLF, STAR RADIERS II 1 BO MHOTHX IPYTHUX «MUATUTAPUCTCKUX)
UTpax yInpaBJsieMbIM 3JIEMEHTOM SIBJISIETCSL BCETO JIMILb IEPEKPECTUE TTPHILIEA.

Taxum o6pa3om, eciar 0600LIIUTH CKa3aHHOE, TO CTAHOBUTCS IMOHITHO, YTO JIFO00E CIIOKHOE
n300pakeHHe Ha HKpaHe MOXKHO MPEJCTaBUTh B BHIe HAOOpa HEOOBIINX 0 pa3MepaMm U
BIIOJTHE 3aKOHYEHHBIX 00BEKTOB. HEKOTOpBIE U3 3THX 00BEKTOB MOTYT ABUIaThCs, @ OCHOBHAS
UX Macca CoCTaBiseT (OHOBBINM PUCYHOK, HA KOTOPOM pa3BopayuBaeTcs aelicTBue urpel. Bee
NePEYHCIICHHBIE 00BEKTHI B KOMIIBIOTEPHBIX UIPaX HOCAT Ha3BaHHUE cnpatimvl (OT aHTIIUHCKOTO
cinoBa Sprite - 31b(, CBETIISIUOK). bojiee TOUHO cripaliT MOYKHO ONPEEIUTh KaK IepeMelaeMblii
rpaduueckuil 00BEKT C HEM3MEHHBIM PUCYHKOM U pazmepoM (cMm. [4]). TpyaHo npencraButTh
XOPOIIYI0 TPy 0€3 TaKuX 00BEKTOB (XOTs, B HEKOTOPHIX UTpax, Hanmpumep, B MICRONAUT
ONE mm DARK SIDE, n3o6paxxenue co3aaercsi IporpaMMHBIMHU CPEICTBAMH ), TIOATOMY,
YTOOBI HAYYUTHCS MUCATh MPWINYHBIE UTPOBBIC POTPAMMBbI, TIPEXKIE BCETO HY>KHO OCBOUTH
TEXHUKY CO3JaHus CIIPATOB.

O ToMm, KaK JiesaTh MaJCHbKHE U OOJIbIINE CIPANTHI, 8 TAK)KE CIIOYKHBIE TIEH3aKU, MBI PACCKaXeM
Janblie, a 31eCh TOJIBKO MEePEUHCIUM CIIOCOObI MX U3roTOBJIeHU. Hebobilre cripaldThl BIIOTHE
MOTYT OBITh U3TOTOBIICHBI BPYUHYI0. J{JIs1 3TOTO CIIpaldT puCyeTcs Ha KJIeT4aToi Oymare (Kakaas
KJIETKa COOTBETCTBYET OJTHOM TOUKE Ha HKpaHe), a 3aTeM U300paKeHUe MePEBOAUTCS B
MIOCJIEIOBATEIBHOCTD YHCEN. 3HAUUTEIBHO HHTEPECHEE, a IIIaBHOE, P PEKTUBHEE, CO3IATh
PHCYHOK OYyAyIero o0beKTa B KakoM-u00 rpaguyeckoM peaakrope (Harnpumep, B Art Studio
win The Artist II), mociie yero aBTOMaTu4ecKy 3aKOAUPOBATD €ro C MOMOIIBIO CIICIIHATBHON
MPOrpaMMbI, Ha3bIBAEMOM T€HEPAaTOPOM CIIPANTOB, U 3allMcaTh Ha JICHTY WM TUCK B BUJIE
TOTOBOI'O K MCIIOJIb30BaHUIO CIIpalT-daiiia.

Bce a1 crioco6s1 Ob1TH OAPOOHO paciucansl B [ 1], m03TOMY B HACTOSIIECH KHUTE MBI HE

CTaHECM IOA0JII'Y OCTaHABJIMBATLCA HA HUX U paCCMOTPUM JIMIIb HEKOTOPLIC OCO6€HHOCTI/I,
HMCIOMINEC HETIOCPECACTBCHHOC OTHOIICHHUC K A3BIKY acceM6JIepa.

B3AMMO/IEVCTBME C UT'PAIOIIIUM

Jymaercst, HU JUIsl KOTO HE CEKPET, B UeM KPOETCS PUYHUHA MOMYJISIPHOCTH KOMITBIOTEPHBIX UTP.
Benp B HUX 10001 UTPpaIOIINiA C TTOMOIIIBIO HECIOKHBIX MAHUITYJISIIANA MOXKET BIHSTH Ha
COOBITHSI, TPOUCXOSIINE HA DKPAaHE U TEM caMbIM 0e3 0co00ro Bpea Jisl 370POBbs
MOYYBCTBOBATh Ce0sI B pOJIH cymneprepos win cynepsnonaes. I kakum Obl CIIOKHBIM HHU ObLT
CIO’KET UI'PbI, YCTPOWCTBA YIIPABICHUS OCTAIOTCS OJJHUMHU U TEMH K€ - KJIABUATypa UIIN
JKOMCTHK.

ITpuBenem Heckonpko mpumepoB. B urpe RIVER RAID M0XHO yCKOPATE MM 3aMeUISATh MOJIET
BAaILIEr0 CaMOJIETHKA, TOBOPAYMBATh €r0 BIPABO WJIM BIEBO. M 11 3TOr0 1OCTaTOYHO JUIIb
HAKJIOHUTb PYYKY JKOMCTHKA B HY)KHOM HaIIPaBJICHUU, 4 HAKAB KHOIIKY «OI'OHb), MOKHO
BBIIYCTUTH M0 00BEKTY MPOTUBHUKA PAKETY.

Oco0eHHO MOopaXkaroT PeaJTbHOCTHIO MPOUCXOIAIIETO UTPbl, MTOCBAIIEHHBIE KAKOMY-JIN0O0 BUTY
cnoptuBHoi 60psObI (FIST, ORIENTAL GAMES u npyrue). B Hux ¢ momouipio Bce Tex xe
MSATU KJIaBUII WIHM HKOWCTHUKA MOKHO 3aCTaBUTh INIABHOT'O MEPCOHAXKA BHITIOIHATH MHOKECTBO
pa3IMYHbIX IPUEMOB, IPBDKKOB, YIapOB U MIPOYMX TEJIOBUKECHUMN.



[TogoGHBIE MPUMEPBI MOYXKHO IPOIOJIKATH A0 OECKOHEYHOCTH, HO JJISl HAC BAXKHO JIPYroe: Bce
9TH U3MEHEHHS Ha SKpaHe BO3MOXKHBI OJ1aroapsi 0co00i 4acTH UTPOBOM IPOTPaMMBI, KOTOpast
HOCHT Ha3BaHUE 010K g3aumooeticmsus ¢ uepaiowum. Koryia Bel HaKUMaeTe Ha KaKyro0-JIu00 U3
YIIPABILIFONINX KIIABUII WJIM HAKJIOHAETE PYUKY [DKOMCTHKA, IPOrpaMMa pearupyeT J0KHBIM
00pa3oM 1 0OBIYHO MEPEKITIOYACTCS Ha BBIITOJHEHUE TOW YaCTH, KOTOPAs «3aBelyeT»
BBIIIOJTHEHUEM COOTBETCTBYIOIIETO JieiicTBus. Tak, HanpuMep, eciy Bal TaHK MOXKET
MIOBOPAYMBATh BIIPABO U BJIEBO, a BPEMsI OT BPEMEHH €IlIe U CTPENIATh, TO B OJI0OKE yIIPaBICHUS
TaKOW MPOrpaMMBbI JOJDKHO OBITH POBHO TPH YacTH, KaXKJast U3 KOTOPBIX OTBEYAET 3a CBOM
«y4acToK paboThI».

YV Bac MOXeET co3AaThCs BIIEUATIICHHUE, YTO BCS 3ajJlaya CBOJAMUTCS JIUIIb K TOMY, YTOObI
OTCJICKUBATH HAXKATHSI KJIABUII WJIM HAKJIOH PYYKH JHKOMCTUKA J1a B OTBET HA BO3JICHCTBUE
W3BHE U3MCHSITH HAIIPABJICHUE ABMKCHHUS yIIpaBisieMoro oobekra. OHAKO ITO MOKa €Ille He BCe.
B peanpHO#1 urpe, Kora mo 3KpaHy ABUKETCS CO3JJaHHbBIN BaMU YEJIOBEUEK, CAMOJIET WIIH JII000H
JIpyroil mepcoHa)x, BOSHUKAET Macca MpooJieM, KOTOpblie HY>KHO peliath. [Ipexae Bcero
HE0OXOIMMO BOCCTaHABIMBAThH (DOH 103311 ABIKYIIErocs 00beKTa, 4TOObI 32 HUM He
MPOTSHYJICS CIIEe]] IGBCTBEHHO YHUCTOTO dKpaHa. A 4TO JeNIaTh, €CIU JABIKYIIHICS 00BEKT
«HATOJKHYJICS» HAa KAKOe-TO MPENATCTBUE: CTEHKY, AEPEBO WM BCTPETHIICA JIULIOM K JIUILY CO
CBOMM IIPOTUBHUKOM. HakoHel1, Kak MOCTYIUTh ¢ Bparom, B KOTOPOTO MOMaJl CHaps/,
BBINYILIEHHBIN U3 Balllel mymku. Ha Bce 3Tu BOpoCkl Mbl TOCTapaemMcs AaTh OTBET HA
CTpaHHUIlaX HAIIEH KHUTH.

OIIEHKA UTPOBOH CUTYAIIUU

Bo Bpemst urpbl Ha SKpaHe MOSBISIIOTCS HE TOJIBKO MPEAMETHI ¥ IEPCOHAKH, ONPECTICHHbIC
CI0KETOM, HO €Ill€ ¥ BBIBOJUTCS pa3jinyHas HHPOPMaLUs, TOMOTaoLasi UrPaoLIeMy
pazobpathcs B TekyleM nojoxxenuu. Hampumep, B urpe BOULDER DASH Begnercs
MIOCTOSTHHBIN TIOJICUET COOpPaHHBIX aJIMa30B, a Ha SKPaHE MOKA3bIBAETCS, CKOJIBKO HX €Ie HY)KHO
coOpaTh 10 epexo/ia Ha CIeAyIoIni YpoBeHb. DTO OYE€Hb BaKHO, TaK KaK BaM 0ObsBJIEHA
HACTOSINAs BEHJIETTA O-KOPCUKAHCKH, a BPEMEHH, YTOOBI YITH OT TIOTOHH, Y Bac B 00pe3
(ocTaBiIMecs B BallleM pacHOPsDKEHUH CEKYH/]Ibl TAKXKe BHICBEUMBAIOTCS HA SKpaHe, YTOObI
6e3:xanocTHasd Haanuch «Out of time» He moka3anach CIUIIKOM HeokuaaHHo). [loaTomy,
TOJIbKO 3a0paB MoCJeIHUI aaMas3, Bbl MOKETE B3I0XHYTh C HEKOTOPBIM 00JieryeHueM (Tpasja,
HEHAJI0JITO).

B Gomnee croxknbix urpax, takux kak INTO THE EAGLES NEST, VIDEO POOL wim
OPERATION WOLF kosnn4ecTBO BEIBOJUMOM HH(OPMAIIK TaKKe CTAHOBUTCS Oojiee
3HaYUTEIBHBIM. KpoMe uncern Ha SKpaHe MOYKHO YBHJIETh U TEKCTHI, MOSICHSIOINE PE3YIbTaThI
BaIlIMX JICHCTBUI WM MPEeRyNpexJatolire O BO3HUKILEH ONacHOCTH (HarpuMep, B

SILENT SERVICE). Yame Bcero Takast nHGOpMAIHs BEIBOIUTCS B BUIE «OeTyIIel CTPOKI»
WIN B CTIELUAIIHOM OKHE, IPeAHa3HaYeHHOM UMEHHO JJIs 9TUX 1eneit (puc. 1.4). A Bo MHOTUX
CTpaTETHYECKUX UTpaxX OlleHOYHast HH(OpMAIIHSI HACTOJIBKO OOMIIbHA, YTO B HUX JUIS BBIBOJA

Pa3IMYHBIX COOOLIEHUI OTBOJSATCS YKE LEeNIble Kapbl, 3aHUMAIOIINE TOJIHBIA SKpaH (CKaXkeM,
kak B urpax SIM CITY unmu DICTATOR).



Puc. 1.4. Oyenka ueposou cumyayuu ¢ uepe GUN FRIGHT

Hecmotps Ha HeBeposTHOE pa3HOOOpa3ue peaan30BaHHBIX B UTPOBBIX MIPOrpPaMMax CHOKETOB,
BCE )K€ €CTh HEUTO, YTO OOBEAMHSICT BRIBOJAUMYIO Ha 3KPaH JOMOJHUTEIBHYIO HHOPMAITHIO:
OHa MPECTaBISAET cO00M oyenky ueposou cumyayuu. CienoBaTenbHO, B IPOrpaMMe J0KHA
MPUCYTCTBOBATh YaCTh, KOTOPAsi OLICHUBAET JCUCTBUS UTPAIOIIETO U €r0 MPOTUBHUKOB HA BCEX
CTaIUAX UTPHI U BEIBOJUT HA SKPAH Pe3yNbTaThl 3TOM OLEHKH.

B GonpmmHCTBE UTP BEIETCA MOACYET OYKOB MO TOMY HJIM HHOMY KPUTEPHIO, YTO TTO3BOJISET
JIETKO BBISICHUTB, KaK CO BPEMEHEM PACTET MaCTEPCTBO UIPAIOLLIETO MU CPABHUTH CUITY
HECKOJBKUX UTPOKOB. OUeHb YaCTO BHIBOJUTCS BPEMsI, OCTABIIEECS 0 KOHIIA UTPBI, YUCIIO
MoMalaHuil B MPOTUBHHKA, a TAKXKE KOJIMYECTBO OCTABIIUXCS Y Bac pecypcoB (0oMO, Topren,
naTpoHOB). Bce 3TH XapaKTEepUCTUKU MOTYT HUCTIOJIb30BAThHCS ISl OIIEHKH UTPOBOM CUTYAIlUU U
JIOJI’KHBI OBITH B3SITHI BAMH «Ha BOOPYKEHHE) MPU CO3AaHUU COOCTBEHHBIX MPOTPaMM.

3BYKOBOE COITPOBOKAEHHUE HUI'PbI

Tpyano npaxke Ha3BaTh UTPY, TeM Ooliee GUPMEHHYIO, T/Ie OBl COBCEM HE MCTIOIb30BAIKCH T€ WU
WHBIC 3BYKH. Pedb MOXET HJITH JIUIIH O TOM, YTO B OJJHUX UTPaX MY3bIKATHLHOTO COTIPOBOXKICHUS
MEHBIIIE, a B IPYTUX KaXK0€ HAXKATHE KIIABUIITN MPUBOJUT KO BCE HOBBIM MY3bIKAIbHBIM
nreneBpam. Kak o0pasifsl OJ1ecTsIero My3plKaabHOT0 0(hOPMIICHUS CTOUT Ha3BaTh TAKUE HT'PHI
kak DEFINDER OF THE CROWN, PINK PONG, FLYING SHARK. MsI npuBenu gJaHHbBII
CITUCOK C TOW MBICITBIO, YTO, TIPOYNTAB KHUTY JI0 KOHIIA M HAKOITMB HEKOTOPBIN OTIBIT, BaM OyIeT
BIIOJIHE TIO CHJIAM JTN3aCCEMOIMPOBATh OTH UTPBI U HAWTH, a 3aTEM HMCIIOJIb30BATh JTYUIINe
00pa3Ibl KOMITBIOTEPHOI MY3BIKH B CBOMX TporpamMmax. Beib gero rpexa TauTh, He Bee, Take
OUY€HBb XOPOIIHE MPOTPAMMHUCTHI, POKIAIOTCS C MY3bIKaTbHBIMUA CIIOCOOHOCTSIMH.



B oTnmume oT Apyrux 4actei UrpoBOil MpOrpaMMbl, BEICIUTh KaKOKH-TO 0COOBIN MYy3bIKaIbHBIN
0JIOK JOBOJILHO TPYAHO, IIOCKOJIbKY Pa3HbIE MO CJI0KHOCTH U HA3HAYEHUIO 3BYKH (OPMUPYIOTCS
U B 3aCTaBKE, U B OJIOKE B3aUMOJICHCTBUS C UTPAIOIINM, U 1aKe B OJIOKE OLIEHKU UTPOBOM
cutyauuu. TeMm He MeHee, BCe, UTO CBSI3aHO C MY3bIKAIbHBIM O()OPMIIEHHEM UTPBI, MOKHO
paccMaTpuBaTh C TOUYKHU 3PCHUS NPOTpaMMUPOBAHUA KaK HEYTO, HAITOMUHAIOIICC OTI[GHLHLIﬁ
61510K. Bee neno B ToM, 4TO pa3Hbie 3BYKU U MY3bIKalIbHbIE (PparMeHThl (POPMUPYIOTCS OTHUMU U
TCMHU K€ IMOoAIIporpaMMamMu U OTIIMIUC MOKET COCTOATH JIMIIb B pasMepax 6JIOKOB JaHHBIX (B
O0COOEHHOCTH 3TO CIPABEJIMBO AJISl MOIMPOrPaMM, CO3/IAI0IIUX 3BYKH B KOMITbIOTEpPE

ZX Spectrum 128).

I'oBOps 0 3ByKax B KOMIIBIOTEPHBIX UI'PAX, HUKAK HEJIb3sl IPOUTH MUMO BO3MOKHOCTEN
MY3BIKAJIbHOTO COIPOLIECCOpPa, C MOMOIIBI0 KOTOPOTO MOXKHO CO3/1aBaTh HE MPOCTO UHTEPECHBIE
3BYKOBBIE 3((PEKTHI, HO U HACTOSIINE MY3bIKAJIbHBIC IIPOU3BEICHHS C TIOTHOIICHHOM
OpKeCTpPOBOH apaH)KUPOBKOW. Ha cTpaHHIIax 3TON KHUTHU MBI IOCTapaeMcsl OJEIUTHCI CBOUM
OTIBITOM B JJaHHOW 00J1aCTH, TOJIPOOHO pacCcKakeM O MPOTrPaMMHUPOBAHUH 3BYKOBBIX 3(PPEKTOB,
COIPOBOKAAs BCE 3TO MPUMEPAMHU acCeMOJIEPHBIX MPOrPaMM C X MOJAPOOHBIM OMHCAHUEM.

Q:'BBez[eHHe [nasa 2=

Ornapnenne

I'JTABA BTOPAAL,

U3 KOTOPOii BbI Y3HAaeTe 0 TOM, YTO e TaKkoe acceMOJiep M 4eM OH oTiin4yaercs ot beiicuka
U MAIIMHHBIX KOI0B, a4 TAK/Ke YCBOMTE HEKOTOPbIEe OCHOBHbIE MOHATHSA

[Tpexkae ueM npUcTynaTh K U3y4eHHIO acceMOiepa, Hy>KHO YCBOUTh HECKOJIBKO HOBBIX
TEPMUHOB, YTOOBI MOHUMATh, O YEM BOOOILE HJIET pedb. DTy IJIaBy MOXHO CUUTATh BBEJICHHEM B
COBEpIIEHHO HOBBIN JJIs1 BAaC SI3bIK IPOrPaMMUPOBAHHUS (€CIIN e Bbl 3HAKOMBI XOTsI OBl C a3aMu
acceM0iiepa, TO MOXKeTe JIMIIb OErJI0 MPOJUCTATh 3TY U CIEAYIOIIYIO IJ1aBbl, HOO OHU
IIpEHA3HAYEHBI, B IEPBYIO 0YEPE/Ib, JJIsI HOBUUYKOB, JIEIAOIIMX EPBbIC Iar¥ B U3y4CHUHU
MAaIlIMHHOT'O SI3bIKA).

MAIINWHHBIE KOJAbl U ACCEMBJIEP

BbI yxe, BEpOsITHO, UIMEETE HEKOTOPOE MPEJACTABIEHUE O TOM, YTO TAKOE MAIlIMHHBIE KOJIBI, a
€CII HET, TO MbI ceifuac moctapaeMcsi OOBbSICHUTB 3TO, XOTSI ObI HEMHOT'O, YTO Ha3bIBAETCH, «HA
Najablax», HE BJABasACh B TEOPUIO MPOEKTUPOBAHNS KOMIIBIOTEPHON TEXHUKH.

HetpynHo noranathcesi, 4TO MUKPOIPOLIECCOP, OyTydn KyCKOM >Keje3a, MyCTh J1aXe IOBOJIBHO
MHTEJUIEKTYaJIbHOI 0, HO BCE JK€ KeJie3a, He CIIOCOOeH MOHUMATh CJI0BA YEJIOBEUYECKOTro SA3bIKa, a
TeM OoJiee - CKJIaJIbIBaTh OTAENbHbIE CJI0BA B OCMBICICHHbIE (pa3bl. Kak 1 Beskas mopsiiouHas
JIEKTPOHHASI MALIMHA, OH MOXET BOCIPUHUMATD TOJIBKO 3JIEKTpHUUecKkue 3apsaasl. Ho B otnmune


intro.htm
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OT MBLIECOCa MUKPOTIPOIIECCOP MPUHUMAET 3apsIbl OTHOBPEMEHHO C BOCBMU KOHTaKTOB (CTPOTO
TOBOPS, MUKPOIIpoIiecCOop oOpadaTsiBaeT ropas3ao 0oJbIlle CUTHAIOB, HO ceiiyac Hac
HUHTEPECYIOT TOJIBKO BOCEMb U3 HUX) U B 3aBUCUMOCTH OT MOCTYITUBIIETO CUTHAJIA BBITIONHSET TO
WA MHOE JIEVCTBUE.

VY Ka)KJ0ro U3 3TUX BOCbMU KOHTAKTOB MOXKET OBITh JIMIIb JIBA COCTOSHUS - €CTh 3apsi/i I HET
3apsaa. [loaTomy ero HajaMuue MOXKHO MPEJICTaBUTh Kak 1, a orcyTcTBHe - Kak 0.
[TocnenoBaTenbHOCTH U3 €IMHUILL U HYJIEH JAI0T YMCIa B IBOMYHOM IIPEICTABICHUH, HO X
HECJIOKHO NIEPEBECTH B IPUBBIUYHBIN AeCATHUHBINA popmar. HamomMHuM, Kak 3TO JienaeTcs Ha
npumepe uncaa 00111100. Campriii Mmiaamuii paspss (To €CcTh, KpalHIOK IpaByio Udpy)
YMHOXkaeM Ha 1, BTOpoli pa3psn - Ha 2, TpeTuil - Ha 4, caenyrouuil - Ha 8 u Tak nanee. UHpMu
CJIOBaMM, 3HAUEHUE KaXKIO0I0 pa3psiia yMHOXKAeTCs Ha 2 B CTENICHHU N, TJIe N - HOMEp pas3psja,
KOTOPBIA MOXKET U3MEHAThCA OT 0 10 7 (TO €CTh, FOBOPSI HAYYHO, 2 - 3TO OCHOBAHHUE CUCTEMBI
cuucnenus). Eciu BaM He 04eHb IOHATHO TaKO€ OIpeIesIEHUEe, BOCIIONIb3YITECh IPOCTOi
(dbopMyIoii [uIst IepeBoia HAIIETO IBOMYHOTO YHCTIA B JECATUYHOE:

00111100=0x128+0x64+1x32+1x16+1x8+1x4+0x2+0x1=60

TouHO TakK xe MOKHO MEPEBCCTU B ACCATHUYHOC U r00oe APYyroe€ 4ucio, npeacTaBJICHHOC B
nBonyHOM (opmare. [IomyTHO HAITOMHHUM, YTO Pa3psabl ABOMYHBIX YMCeN B HH(POpMaTHKE
IIPHUHATO HA3bIBATb 6I/IT3.MI/I, a [MoCJICIJ0BAaTCIbHOCTH U3 & OUTOB COCTABIIAIOT OANTEL.

Tenepsb BbI BIpaBe CIIPOCUTb, & UTO ke OY/AET, €CIM MUKPOIIPOLECCOPY JaTh TaKyl0 KOMaHTy?
B oTBeT MBI HanMIIEM OX0XKYIO CTPOKY Ha XOPOILIO U3BECTHOM BaM beicuke:

LET A=A+l

TO €CTh COJIEPKUMOE NEPEMEHHON A yBeITMUMBaeTCs Ha eAMHULY. W eciu MocieHIon 3anuch
MIOHSITh HE TaK yX TPYAHO, TO Ha CBETE HailIeTCs HE TaK YK MHOTO JIFO/IeH, CHOCOOHBIX HE
TOJIbKO BOCIIPUHUMATh, HO ¥ TTUCATh JOCTATOYHO CJIOKHBIE IPOTPAMMBI, OTIEPUPYSI TOTBIMU
YHCJIAMH, J1a elle TBOUYHbIMU. [IpOCTOi 1 TIOrMUHBIN BBIXOJ U3 CO3JaBLIErOCs 3aTPYAHEHUS -
3aMEHUTH BCE KOJIbI MAIIMHHOTO SI3bIKA YEJIOBEUYECKUMU CIIOBAMH WJIU, XOTsI ObI COKpPAIICHUSIMU,
MOCTAaBUB KaXKJI0M KOMaHIe MHUKPOIPOIIECCOpa B COOTBETCTBHE €IMHCTBEHHOE 0003HAUYCHHUE.
NMeHnHO Tako# s3bIK M ObUT Ha3BaH acceMOepoM. OH CTOUT BCETO JIUIIb Ha OJHY CTYNIEHbKY
BBIIII€ MAIIMHHBIX KOJIOB, OJIHAKO O0IIAThCs ¢ KOMITBIOTEPOM Ha TAKOM SI3bIKE HECPAaBHEHHO
npoiiie, 4eM Ha s3bike 1udp. [puBenennas Boie komOuHaius equuaun 1 Hyaein 00111100 na
accembrnepe OyJeT BBITIISIETh TaK:

INC A
rie INC - cokpallieHre OT aHIIIMICKOro coBa increase (yBeauuuBaThes). Cpasy ke CKakeM, UTo
COKpAIllEHHbIE MIMEHA KOMaH/l MUKPOIIPOLIECCOPA HA3BIBAIOT MHEMOHUKAMU. 3ATIOMHUTE 3TO
CJIOBO XOPOIIEHBKO, TAK KaK OHO HE pa3 BCTPETUTCS B HAllEW KHUTE.

9TO MOZKET MUKPOITIPOLIECCOP Z80?

[Tockonpky accemOIIep HEMOCPEICTBEHHO CBSI3aH C MAITMHHBIMU KOMaHaMH, TO HAYUHATh €r0
u3ydeHue OyJeT Pe30HHO C BOMPOCA «a YTO KE MOKET MUKpomporieccop?» Tak BOT, €I BbI
CUYUTAETE, YTO OH CITIOCOOCH UTPaTh MY3BIKY, PUCOBATh KAPTUHKH WM M€YaTaTh TEKCT, TO
ri1yooko 3a0myxaaerech. Huuero Takoro Mukpomnpoiieccop He ymeer. OH MOXKET BBITIOJIHATH
JIUIIH CaMbI€ dJIEMEHTapHBIC JEHCTBUS BPOJE «2 + 2», a 00JIee CIOKHBIM, TAKUM KaK «2 X 2»,
€ro €l1lle HY’)KHO Hay4uTb. B 3TOM U cocTOUT 3amaua nporpammucra. Ho y Mukpomnpoueccopa



€CTh OJJHO MIPEUMYIIIECTBO - 32 OJHY CEKYH/Y OH CIIOCOOCH BBITIOJHUTH MHOTHE THICSIUU
orepauii, IO3TOMY B p€aJIbHOM BPEMEHHU OH U KaXKETCsl IOCTATOYHO OJJaAPEHHBIM.

BoT kpaTkuii 1 He COBCEeM IMOJIHBII CUCOK OTepalyii, JOCTYIHBIX MUKPOIPOIIECCOPY:

e mpocreiiie apupMeTHIecKue JeHCTBUS CI0KEHUS U BRIYUTAHMUS,

e  ONEpAINU C MAMSITHIO, TAKKE KaK 3alMCh B OMPEACICHHYIO STYSHKY WU CUUTHIBAHHEC U3
naMsaTH uncen (mogo0HO POKE M PEEK B belicuke);

e CBS3b C BHEIIHUMHU YCTPOMCTBAMHU Yepes3 MOPTHI (TO, YeM 3aHUMaroTcs B beiicuke ouT u
IN);

e 00paboTKa OTAETHHBIX OUTOB (Pa3psA0B JBOMYHBIX YKceN) (HAIOMHHUM, 4TO B belicuke
MOYHO 33/]1aBaTh OUTOBBIC KOHCTAHTHI C MIOMOIIBIO KJIFOYEBOTO CJIOBA BIN);

e JIOTUYECKHUE OINEPALUU C IBOUYHBIMU YHCIIAMHU;

e  Pa3NUYHBIC BBI3OBHI IPYTUX MOANPOTPAMM;

e  YCIIOBHBIE U O€3yCIIOBHBIE IEPEXO/IBI;

e paboTa c mpepbIBaHUSAMU (3TO CPEICTBO, COBEPILIEHHO HeOCTyHOE Spectrum beiicuky,
Oyznet o0cykaaTbcs B OT/IEIBHOM TI1aBe).

BaM Mo’keT noka3aThCsi CTpaHHBIM, YTO KOMIIBIOTED, pacioarasi CTOJIb HE3HAYUTEIbHBIMU
CpencTBaMu, YMYAPSETCS CO34aBaTh HA DKPaHE LENbIE MUPBI, UCIIOIHATD CIOKHBIE
MYy3bIKaJIBHBIE IPOU3BEACHMS U Ja)Ke YIIPABIIATh KAKUMU-TO MEXaHU3MaMU BPOJE IPUHTEPA.
UToObI MPOSICHUTH, KaK ATO MOIydaeTCs, IPUBEAEM MaJIeHbKUI MpuMepurK Ha beiicuke,
HOCTPOCHHBIH 110 TOMY K€ MPUHIIMITY, YTO U OOJIBIIMHCTBO POIPaMM B MAIIMHHBIX KOJaX:

10 LET ADDR1=16384

20 LET ADDR2=15880

30 LET N=8

40 LET A=PEEK (ADDR2)

50 POKE (ADDR1),A

60 LET ADDR1=ADDR1+256
70 LET ADDR2=ADDR2+1

80 LET N=N-1

90 IF N<>0 THEN GO TO 40

BoinonHuB 3Ty nporpaMMKy, Bbl YBUAMTE B BEpXHEM JIEBOM YTy sKpaHa OykBy A. HasepHoe,
HET 00JIbIION HEOOXO0IUMOCTH MOAPOOHO PACHUCHIBATh, KaK paboTaeT MPUBEACHHBIIN TpUMeED,
TE€M HE MEHEE, KPaTKO MOSICHUM, YTO K€ 3/1€Ch TPOUCXOUT.

B nepemennyro ADDR1 nomeniaem agpec (HamoMrHaeM, 4TO aJpecoM Ha3bIBaeTcs
HOPSAKOBBI HOMep Oaiita B mamsiti; B ZX Spectrum azapeca umeroT Homepa ot 0 1o 65535)
Hauaya dKpaHHOW o0iacTu mamsTH, a nepemenHass ADDR?2 ykaspiBaet Ha Ha9ano JaHHBIX,
Haxonsmuxcs B [13Y u onuceiBaronmx BHEMHUM BU cuMBoiia A. B maHHOM mipumepe azipec
ADDR?2 paccunTan 3apaHee, XOTsI 0ObIYHO BCE BBIYMCIICHHUS BO3JIaraloTcs Ha mporpammy. [lanee
B IIMKJIE TIOCJIEIOBATEIIEHO CYUTHIBAIOTCS 8 OATOB, COCTABIISIONINX CUMBOJ, U TIEPEHOCATCS Ha
skpan. [Ipu atom nepemennas ADDR1 usmensercs ¢ marom 256, uto obecrieunBaet
3aIlOJTHEHUE OJTHOTO 3HAKOMeCTa (IyTh MT03KE MBI TOJPOOHO OCTAHOBUMCS Ha CTPOCHHUH DKpaHa
¥ METOJIaX BBIUMCIIEHUS €r0 a/IpecoB, a OKa MPUMHUTE 3TO KaK JaHHOCTh). OOpaTUTe BHUMaHHE
Ha croco0 opraHu3aiy nHukia B 3ToM npumepe. C Touku 3peHust beiicuka Best 3Ta mporpammka
BBITJISTUT JOBOJIBHO HEKA3MCTO, HO 3aTO OHA JIOBOJILHO TOYHO OTPaXKaET MOCIIEA0BATEIbHOCTh
JIEHCTBUIM MUKPOIIPOLIECCOPA IIPH BBINOJHEHNUN aHAJTOTUYHOW 3a4a4H.

Boo061ie-To Bce Ha caMOM Jiefie BBITTISAUT HECKOJIBKO CII0XKHEE, a 371ECh MBI
POIEMOHCTPUPOBAIH JIMIIb IPUHLIKI paOOTHI OJHOTO M3 CaMBIX MOMYJISPHBIX ONEPAaTOPOB
beiicuka - onepaTopa PRINT. Ho mycTh Bac 3T0 He myraer, BeJlb ITpole1ypa BbIBOIa CHUMBOJIOB
Ha 9KpaH YK€ UMEETCs] B KOMIIBIOTEPE, U COBEPILIEHHO HE 0043aTeIbHO BOCIIPOU3BOIUTD €€ ElIe



pa3 B cBOeii cOOCTBEHHOI mporpamme. JlocTaTOuHO 3HATh, KaK €€ MOKHO BBI3BATH - U
3HAYUTENIbHAs YacTh MPOOJIEM OTOHIET B CTOPOHY.

Onnako, He OyzieM 3a0eraTh BIiepes, a Mpexk e pazdoepeMcs 10 KOHIa C TEMOW 3TOU TJIaBhI.

INPEUMYIIECTBA U HEAOCTATKHU A3bIKA ACCEMBJIEPA

beticuk, [1ackanb, Cu 1 1000HBIE UM SI3BIKM OTHOCATCS K TaK HAa3bIBAEMBIM SI3bIKAM BBICOKOTO
YPOBHS. DTO 03HAYaeT, YTO ONEPaTOPhbl, COCTABIISIFOIINE UX CIOBApHBIH 3amac, 0 CyTH CBOEH
ABIIAIOTCS LIEJIBIMU IIPOrpaMMaMu, HaIIMCAHHBIMU, KaK MPABUJIO, Ha SI3bIKE HU3KOTO YPOBHSA - Ha
U3y4yaeMoOM HaMu acceMOJiepe, a o CyTH, B MAIIMHHBIX KOJaX, KOTOPBIMU «TOBOPUTY
KoMmmbioTep. UTo Kacaetcst accembiiepa, TO OH J1aeT BO3MOKHOCTh IMUCATh IPOrpaMMbl Ha
CpeIHEM WIIM HU3KOM YPOBHE (TOYHEE, TOYTH Ha CAMOM HHU3KOM, KaK Mbl YK€ TOBOPHUJIH).
Pa3uuiia Mexay cpeHUM U HU3KUM YPOBHEM JOCTATOYHO YCIIOBHAS U 3aKIIOYAETCS B TOM, YTO
NIEPBBII B IOJTHYIO CHITY UCIOJIB3YET BO3MOKHOCTH OTIEPAIMOHHON CUCTEMBI, 00paniasch K
TOTOBBIM MOATIPOrpamMmam, «3amutbiM» B [13Y, a BTopoii - HeT. BeiGop ypoBHS 3aBUCUT OT
1eNIell MporpaMMUCTa, Y KaKI0TO U3 HUX €CTh CBOM IIPEUMYIIECTBA M HEAOCTATKH, a BECh ATOT
pPa3roBOP MBI 3aTESUIN JIMIIB 3aTe€M, YTOOBI IOMOYb BaM COPUEHTHPOBATHCS B TAKOM BHIOODE.

HTak, 4To € MBI TEPSIEM U YTO IPUOOPETAEM C MEPEXOI0M K O0Jiee HU3KUM YPOBHSIM
MpOrpaMMHUPOBaHUS?

IIpenmyiecrsa:

e 3HAUUTEIBHOE YBETUYECHHE CKOPOCTH BBIIOJHEHUS IPOrPaMM;

e Oompinas THOKOCTH (OTCYTCTBYIOT paMKH belicrka, He3aBUCUMOCTh OT ONIEPAIIMOHHON
CUCTEMBI, 00Jiee ONTUMATBFHO UCIONIB3YIOTCS BOZMOKHOCTH KOMITHIOTEPA);

e TIOJIYYEHHBIC TPOTPAMMBbI 3aHUMAIOT MEHBIIIE MTAMSITH.

HenocraTtku:

e IporpamMmsl TpeOyroT 0OJIbIlIe BpEMEHH U BHUMATEIBHOCTH IIPU HAITMCAHUU;

e  CJIOKHOCTb OTJIAJKU (OTCYTCTBYIOT IPUBBIYHBIE COOOIIEHUS 00 OIIMOKaX, TEKCT TPYIHO
YUTaTh);

e TPYJIHO BBINOJHATH apUPMeTHUeCcKue NeUCTBUS (MUKPOIIPOLIECCOP HE MOXKET
o0pabaTbIBaTh JPOOHBIEC YHCIA, 1a U IPUMEHEHHUE LIENIbIX YHCENT UMEET PSJT
OTpaHUYEHUN ).

YrtoObl MOHATH, IOYEMY ITPOrpaMMBbl, HAIIMCAaHHBIE Ha accemMOepe, 00bIYHO paboTal0T BO MHOTO
pa3 ObIcTpee, 1aBaiiTe MOCMOTPUM, KAKUMH METOAaMU MOJIb3YIOTCS HHTEPIIPETATOPHI
(HampuMep, TOT ke belicuK) U KOMITUIIATOPBI.

Meroa, ucroab3yeMblil MHTEPIPETATOPAMHU MOKHO CPAaBHUTH C IIEPEBOJIOM CO CIIOBapeEM.
Mukporpoliieccop mociae0BaTeIbHO CYUTHIBAET TEKCT MIPOTPAMMBI CIIOBO 3a CIIOBOM, OTIEPATOP
3a OMEePaToOpPOM, 3aTE€M JIe3eT B CIEIMATBHYIO Ta0JIHIly, COAEePIKAIYI0 IMEHA KOMaH] U apeca
MOAMPOTrPaMM, BBITIOTHSIONTUX 3aaHHOe feiicTBre. U TOBKO Tocie TOro, Kak BECh ONepaTop
MPOYMTAH JI0 KOHIIA, HAYMHAETCSA €ro ucrnoiaHeHue. He yBennunBaeTr ckopocTh EpeBoia eue u
TO, YTO Y KOMIThIOTEpA BEChMa «KOPOTKAs MaMATh», U HAJIO 332 KaK/IBIM CIIOBOM BHOBb U BHOBb
JIe3Th B CJIOBAPb, AK€ €CJIU 3TO CIOBO TOJIBKO YTO BCTPEUATIOCH.



Heckonbko ObicTpee paboTatoT KOMIIIATOPEI. [10Ty4eHHBIE ¢ X TTOMOIIBIO TPOTPAMMBI MOKHO
CPaBHUTH C MOJICTPOYHUKOM, COCTABJICHHBIM JOBOJIHHO HEYMEJBIM MEPEBOTUMKOM, TOITOMY
MHUKPOIPOIIECCOPY Ha/l Kax10i (hpa3oii MpUXOAUTCS €Ile MOJIOMATh TOJIOBY, UTO e XOTel
ckazarb 3TuM aBTop. (Eciiu ObITH 60J1€€ TOUHBIM, KOMIWIATOP KAXKIYI0 (Ppa3y UCXOAHOTO S3bIKA
3aMEHSIET KYCOYKOM MAIIMHHOTO KOJIa, a TO, KaK A3(()EKTUBHO OH 3TO JENIaeT, 3aBUCUT OT
aBTOPOB JIAaHHOTO KOMIMWIATOpA - [Ipumey. ped.) Kpome Toro, 60JbIIMHCTBO KOMIMISITOPOB
MMeEET JyPHYIO IPUBBIUKY «HABEIIUBATHY» HA MIPOTpaMMy BO3 U MAICHBKYIO TEIEKKY
COBEPIIICHHO HUKOMY HE HY>KHOTO Xj1ama, uTo npu 48K mMakcuManbHON CBOOOIHOM MaMsITH
Ka)KETCs, MATKO TOBOPSI, HECKOJIBKO PACTOUYUTEIbHBIM.

Uro xe KkacaeTcss MalllMHHBIX KOJIOB, TO 3TO POJIHOM A3BIK KOMIIBIOTEPA, U COBEPLIEHHO
€CTECTBEHHO, YTO IIPOrpaMMy Ha TaKOM SI3bIKE MUKPOIIPOLIECCOP MOKET BBIIIOJHUTH B CAMbIE
KpaTyaiime CpoKy - Beb B 3TOM CIIydae HE IPUXOAUTCS MPUOEraTh K yCIayraM NepeBOTYHKOB.
be3ycioBHO, U TYT NpH JKeJIaHUU MOXKHO «3arHyTh» TaKyl 3ayMHYI0 (hppa3y, KOTopas HaJl0Jaro
OCTaBUT KOMIIBIOTEP B HEJJOYMEHHUH, HO 3TO yXe OyJIeT Ha COBECTH aBTOpa MPOrPaMMBbI.

Koneuno, ymenue nucarp Ha acceMOiiepe He O3Ha4YaeT MOJIHbIN 0TKa3 OT belicuka u 1pyrux
S3bIKOB BBICOKOI'O YPOBHS1, OCOOCHHO Ha NEepBbIX Mopax. [103ToMy MbI cTaBUM LIEJb MPEKIE
BCETO HAyYUTh BAaC CO3/IaBaTh KOPOTEHBKHE (hParMEeHTHI, IO3BOJISIOIINE 3HAYUTEITLHO 000TaTUTh
UI'PBI U IPUJIATh UM IMHAMUYHOCTh. BOJIBIIMHCTBO Npeu1araéMbIX B 3TOM KHUT'E€ TOAIIPOTrPaMM
MIOCTPOEHO MO IPUHLIUITY ITUPOKOU3BECTHOTO HA0Opa MPOLEAYyp B MAIMHHBIX KOJIaX 110/
Ha3BaHueM Supercode. [IprueM HEKOTOpbIC U3 Mpe/IaraeMbIX MPUMEpoB OyayT paboTarth B
«TaHzaeMme» ¢ nporpammamMu Ha belicuke.

OPTAHU3ADNUA TIAMATH

[Tpu co3nanum mporpamMm Ha accemOiepe Bbl B TOM HJIM MHOM CTENEHH JIMIIAeTeCh ONEKH
OIIEPAl[MOHHOMN CUCTEMBI U BBIHYJAECHBI CAMOCTOSITENILHO CIEANUTD 33 Pa3MEIICHUEM B NaMSATH
KOJI0B IPOTPaMMBbl, IEPEMEHHBIX, MACCHBOB U Pa3IMUHBIX pabouux obiacTeil, exenu TakoBble
notpedytorcs. OTuacTi o J00HbIE TPOOIEMBI YXKE MOTJIM BCTaBaTh IEpe]] BaMH, €CIH B CBOUX
nporpamMMax Ha beiicuke Bbl HCIIOIB30BaN IOTIOJIHUTENbHBIE IIPU(THI I IPOLETyPhl U3
naketoB Supercode u NewSupercode. Ho B belicuke 3a1a4a o pa3MenieHnto Ko10B penraeTcst
JIOBOJIBHO ITPOCTO - HYXHO TOJIBKO OITYCTUTbh RAMTOP UyTh HUXKE aJlpeca 3arpy3Ku KOJ0BOTO
0J10Ka, BBINOJIHUB onepaTtop CLEAR. Koraa ke Bbl HAUHETe MpOrpaMMHUpPOBATh Ha acceMmOepe, To
BO MHOT'MX CIIy4asiX 3TOr0 OKaXeTcsl HeocTaTouHO. [1oaToMy HEOOX0AMMO YEeTKO
NPEJCTaBIIATh, KaK paclpeaesieTcs MaMsaTh MEXy pa3InYHbIMHU 00JacTIMH, a TAKXKe Kakue
o0yacTu maMsATH BOOOIIIE CYIECTBYIOT U JUIsl Yero OHU IpenHazHayeHsl. He obolituce u 0e3
3HaHUS CTPOEHUS] HEKOTOPBIX U3 HUX. Hampumep, ans ycnemHoi o0paboTku n300pakeHui
(cka)xeM, BbIBOJIa CIIPANTOB, CKPOJIJIMHIA OKOH U T. I1.) HY’KHO YMETb 10 KOOPAMHATaM 3KpaHa
OBICTPO ONpENEeNATh aAPEC COOTBETCTBYIOIIEr0 OaiiTa B BUae00ydepe. IMEeHHO 3TUM BompocaM
1 OyzieT moCBsIIeH JaHHbIN pa3aen. He BonaBasck B oIpoOHOCTH Cpa3y CKaXeM, YTO
OIHCBHIBAEMOE 3/IECh pacIipeieieHue MaMsATH OyJeT OJAMHAKOBO U JIJIsl CTaHIAPTHOM
KoHpurypamuu Speccy ¢ 48 kmmobaiitaMu onepaTUBHON maMsTH, u ast ZX Spectrum 128 co
128K, u jaxke 1u1sl TaKMX MOHCTPOB, y KoTopbix O3V 3anumaer 256 nnu 512K.

I13Y u 03y
Bcest maMaTh KOMITBIOTEpA JIETUTCS HA JBE OCHOBHBIE 00JIACTH: TOCTOSTHHOE 3alIOMUHAIOIIEE
yctpoiictBo (I13Y) u oneparusuas namars (O3VY). [13Y naunnaercs ¢ aapeca 0 1 coaepKut



KOJIbI OTIepaIlMOHHOM cucTeMbl belicuk. B 3T0i 00acTu mamMsITH HUYEro Hellb3sl H3MEHHTH, BCE,
YTO TaM 3alIMCaHO, COXPAHSETCS U PU BBIKIIFOUEHHOM ITUTaHUU KOMITbIOTEPA. TeM He MeHee, B
[13Y umeercsi MHOXKECTBO IMOJIE3HBIX MOAIIPOrpaMM, KOTOPBIMH MBI B AajibHEHIIIEM OyaeM
M0JIb30BATHCS C OOJIBIIUM YCIIEXOM, KpOME TOT0, MBI YacTO OyZeM 00panaThest K KoJiaM
3HaKo2eHepamopa, pactoyloKEHHBIM B caMbIX nocineanux sueiikax [13Y, naunnas ¢ agpeca
15616, u mpencTaBISIONIMM CO0O0# TOJHBIN HAOOP CKUMBOJIOB, ITeYaTAEMBIX Ha DKpaHe.
[IpocTupaercs mocTosIHHAS MaMATh BIUIOTH A0 axpeca 16384, ¢ KoToporo HadyMHAaeTCst 00J1acTh
O3V (puc. 2.1).
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OHpC,I[eJ'IﬂeMHC I10JIB30BATCIIEM CUMBOJIBI

UDG (23675)
BCpHH/IHa MAIIIMHHOT'O CTCKA

RAMTOP (23730)
MamuHHBINA CTEK

CBo0OoHas maMsITh

STKEND (23653)
Pabouue oOmactu beiicuka

STKBOT (23651)
CTex KalbKyIsTopa

WORKSP (23649)
OO6nacTb peJaKTHPOBAHUS CTPOK
o3y OelcuK-TIporpaMm

ELINE (23641)
[Tepemennsbie beiicuka

VARS (23627)
TekcT OelicuK-porpaMMbl

PROG (23635)
Kananbnas undopmarus

CHANS (23631)
CI/ICTeMHBIe INEPEMCHHBIC

23552
Bbydep npunrepa

23296
Buneobydep

16384
3HaKOreHeparop

3y 15616

OnepanmonHas cucreMa beiicuk

0

Puc. 2.1. Pacnpeoenenue obnacmeii namsamu

Ecnu B [13VY Bce yxe npenonpeeseHo, To OnepaTuBHas NaMsATh CIIY>KUT U1 BDEMEHHOTO
XpaHeHHs U 00paboTKu MH(OpMAIK. ITO MOTYT OBITh pa3JInYHbIE TpOorpaMMbl Ha belicuke nim
B MAIlTMHHBIX KOJIaX, TEKCTOBBIC (pailyibl, OJIOKMU JaHHBIX U T. TI. Bce mporpamMmel, KOTOpHIE
IIPUBE/ICHBI B KHUTE, JOJKHBI pa3MeNaThCsl MIMEHHO B ONEPAaTUBHOMN NaMSTH.

Jlns ycriemrHoro nporpaMMHpOBaHUS B MAIlIMHHBIX KOAAX M Ha acceMOJepe HYKHO YETKO
MIPEJICTaBIISTh, KAKUE 00JIACTH ONePaTUBHON MaMSATH [T KaKuX 1eneit cmyxat. Haubonee
BaXHOW U3 HUX sIBIIsIeTCS BUAeo0ydep, Tak KaKk HUKAKUMU MPOrPaMMHBIMU CPEJICTBAMU
HEBO3MOKHO U3MEHHUTH €r0 MECTOIOJIOKEHHE, pa3Mep WM CTPOEHUE. DKpaHHAs MaMsITh
HaumHaeTcs ¢ aapeca 16384 u 3anumaet 6912 Gaiit. Best octanpHas maMarth, ¢ aapeca 23296 u



710 65535 BKITIOUMTENBHO, HAXOAUTCS B BalleM Oe3pasiesibHOM pactiopsbkeHuu. [Ipasaa, 3to
TOJIBKO B TOM CITy4ae, €CIIM BBl CO3IaeTe MPOrpaMMy, ITOTHOCTHIO HE3aBUCUMYIO OT
OTIEPaLIMOHHOM cuCTeMbI KoMIbIoTepa. Ho moka nporpamma He 3a0J0KHPYET CHCTEMY, BBl HE
MOKETE HapyIaTh COAEPKUMOTO U CTPYKTYPbI HEKOTOPBIX 00JIacTel, 0 HA3HAYCHUH U
PAacIONIOKEHUH KOTOPBIX BbI JJOJKHBI OBITH XOPOIIO OCBEAOMIICHBI, HAUYMHAS TPOrPaMMHUPOBATH
Ha acceMoOuepe.

CucmemHble o6aacmu

Cpa3sy 3a Busieo0ydepom cienyet HeOobIast 00JIacTh MaMsITH, Ha3biBaeMasi Oydepom
npuHTepa. OHa HCIIONIB3YETCsl TOJIBKO MPH PadOTe ¢ PA3IMYHBIMHE MEYATAIOIIMMHU YCTPOUCTBAMM,
MO3TOMY €CJIA BHI HE MIPEJINOJIaracTe B CBOSH mporpamMme JieinaTh KaKue-To pacreyaTku Ha
Oymare, CMeJI0 MOXETE 3aHUMATh MaMATh B JuanazoHe aapecoB oT 23296 no 23551
BKIIFOUUTENBHO (TO ecTh 256 6aiiT) mo Mo0kie HYXIbl. Bo Bcsikom citydae, Oydep npuHTepa
MOYKET UCIOJIb30BATHCS JIJIsl BPEMEHHOTO XpaHeHHs HH(POPMAIIUU WK KaK pado4uii MacCuB.

OpnHako HY>KHO TIOMHHUTB, UTO BCE CKa3zaHHOE 0 Oydepe mpuHTepa CripaBeAIuBO JIUIIb IS
CTaH/IAPTHOW KOH(PUTYpAIHMHA KOMITBIOTEpa, TO ecTh Aist ZX Spectrum 48. Eciu BeI numeTe
MPOrpaMMBbl, KOTOPBIE JOJKHBI paboTaTh Ha Moaenu Spectrum 128 unu Scorpion ZS 256, To
CTOJIb MPOU3BOJBLHO 00PAIIATHCS C TON 00JACTHIO MAMSITH HEJIb3s, TOTOMY KaK B JIAHHBIX
aZipecax yKazaHHbIE MOJEIU COJEPKaT )KU3HEHHO BaXKHYI0 HH()OPMALIUIO, TP pa3pyLICHUU
KOTOPOW KOMITBIOTEP HE CMOXET HOPMAJIbHO IIPOJI0JDKATh PaboTy (XOTs, pa3yMeeTcsi, MOXKHO
BBITIOJHUTH MPOTPAMMY U B PEXKHMME «IMYJISIMI» O0BIYHOTO Speccy - [lpumeu. peo.).

C agpeca 23552 HaunHaeTcs HanboJiee BakHasl U3 CUCTEMHBIX oOusiacteil. Brl yxxe yacTuyHO

(a MOXXET OBITH, ¥ TOJTHOCTBHIO) 3HAKOMBI C CHCTEMHBIMH ITepeMeHHbIME beficuka. B pa3znnynbix
sTYeKax 3TOM 00JaCTH XPaHUTCS pa3inyHasi ”HPOPMAILHS O TEKYIIEM COCTOSTHIH BCeX 0e3
UCKJTIOUEHHS [TapaMeTPOB ONEPAI[MOHHON CHCTEMBI, B TOM YHCIIe U HHPOPMALUS O
PacCIIOIOKEHUH BCEX MPOYHMX 00JIACTeH MaMsITH, KOTOPhIe HE UMEIOT JKECTKOW MPUBS3KH K
KOHKPETHBIM aJipecaM (OIMHCaHue BCEX CUCTEMHBIX IIepeMEeHHBIX Spectrum-belicuka, a Taxxe
ZX Spectrum 128 u TR-DOS moxHo Haiitu B [2]).

CuctemHas mepeMeHHasi CHANS, Haxoasmascs B staeiikax 23631 u 23632, anpecyet 06s1acTh
KaHAJIBHOW WH(pOPMAIINH, COIeprKaIIeld HE0OXOIUMBIE CBEJICHHS O PACIIOJIOKEHUH MTPOIEYP
BBO/1a/BbIBO/Ia (HAIIOMUHAEM, YTO Ha MIEPBOM MECTE CTOMT MIIaIIuil OaliT aapeca u ams
nepeBo/ia IByX0alMTOBOr0 3HAYEHUS B YUCIIO TPEOYETCs COIEPKUMOE cTapiiero oaira
YMHOXHUTB Ha 256 1 mpuOaBUTh K HEMY YUCIIO U3 MIIaJIIero OaifTa; Hanmpumep, s
OTIpeIeNIeHNs 3HAUEHUS IEPEMEHHON CHANS HYXKHO BBIITOJHUTh KOMaHy PRINT PEEK
23631+256*PEEK 23632). Jlanee cnenyet o0aacTh, XpaHsias TeKcT Oeificuk-nporpammsl. Ee
HaYaJbHBIN apec COACPIKUT NepeMeHHast PROG (23635/23636). Cpasy 3a Oeiicuk-nporpammoii
pacrionaratorcst nepeMennble beiicuka. VX Hauaao MOXHO OIpeaeNnTh, IPOUUTAB 3HAUCHHUE
CHCTEMHOM TIepeMeHHOM VARS 10 azpecy 23627/23628. Tlocne nepemennbix beiicuka
pacriosio’keHa 00JacTh, MpeIHa3HAYeHHAas JUIs BBOJA U PEAAKTUPOBAHUS CTPOK OeicHk-
nporpamM. Ee agpec 3amucaH B CHCTEMHOI niepeMeHHON E_LINE (23461/23642). 3a obnacTbio
peIaKTUPOBAHMS CTPOK HaXOIUTCs paboyast 001acTh beiicnka worksp (23649/23650),
npeHa3HaYeHHAsS ISl CAMBIX pa3HbIX HYXI. Cro/a, HalpruMep, CYUTHIBAIOTCS 3aTOJIOBKU
¢aiinoB mpu 3arpys3Ke NporpaMm C JEHTHI, TaM ke pa3MeNaloTCs CTPOKHU 3arpyx’aeMoil
OIIepaToOpOM MERGE MPOTPaMMBI 10 OOBEINHEHHS UX CO CTPOKAMH MPOTPaMMBI B IIAMSTH H T. JI.

CJ'IG,Z[OM 3a 00JIaCTBIO WORKSP PacCIoJIOKCHA BECbMaA BAXKHAA O6J'IaCTB, Ha3bIBa€Mas Cmexkom
KanvKyjisimopa. HazBanne rOBOPHUT CaMO 3a cebs: CHO01a 3aITMCBhIBAIOTCA YHUCJIOBBIC 3HAUYCHU A, HALl



KOTOPBIMH ITPOU3BOJIATCS PA3INYHBIC MATEMAaTUYECKUE ONEPAIIHH, 3/IeCh K€ OCTACTCS JI0
BOCTpeOOBaHMSI M pe3yJIbTaT pacueToB. B manpHelemM Mbl He pa3 OyeM npuoerath K TOMOIIN
9TOM 00JacTH, TaK KaK MHOTHE TIPOIEAYPHI OTIEPAIIMOHHON CHCTEMBbI, KOTOPBIMH MBI Oy1eM
MOJIb30BaThCSA, OEpPYyT MapaMeTpsl UMEHHO oTcioa. CucrteMHas mepeMeHHasi STKBOT
(23651/23652) yka3bpiBaeT Ha Ha4aj0 CTeKa KaJIbKYyIsATOpa, a STKEND (23653/23654) - Ha ero
BepinHy. HOT1a OBIBAET BAXKHO YUUTHIBATh, YTO KAXKI0€ 3HAYCHHE, 3aHOCHMOE Ha BEPIINHY
CTeKa KaJbKYJIATOpa, UMEET JINHY 5 OaiT.

Cucrtemnas nepemenHasi RAMTOP (23730/23731) yka3bIBacT Ha MECTOIIOJIOKEHUE B ITAMSITH €I1Ie
OJIHOW Ba)KHOM 00JIaCTH - MawunHo2o cmeka (He yTaTe co CTeKOM KalbKyisaropa!). Ho Hamo
MOMHUTB, YTO B aCCEMOJIEPHBIX MPOrpaMMax CTEK BIOJHE MOXKET IMOTEPSATh BCAKYIO CBA3b C
RAMTOP, H0O OH HE SIBJISIETCS. HEOThEMJIEMON YacThiO OEHCUK-CUCTEMBI, @ CKOpEe YK, HAXOUTCS
B «COOCTBEHHOCTH» MUKpOIIpolieccopa. BooO1ie e cTek - 3T0 yIUBUTENbHO yI00HAas ITyKa
JUISL BPEMEHHOTO XpaHEHHUs pa3InuHON HH(OpMaLuy, TOTOMY KaK IPU €ro UCIOIb30BAaHUH HE
MPUXOUTCS 3aIIOMUHATD, T/I€, 10 KAKOMY aJpecy WUJIU B KAKOW MEepEeMEHHON HAXOJIUTCSA TO WIIH
MHOE YHclio. BakHO MUIIL COOMIIOCTH OUYepeTHOCTh OOMEHA JaHHBIMU, & YTOOBI HE HAPYIIUTh
YCTaHOBJICHHBIN MOPSAOK, CIEAYET 3HATh, IO KAKOMY MPUHIIMITY paOOTaeT CTEK. DTOT MPUHITUI
yacto Ha3bBalOT «Last In, First Out» (LIFO), uto 3nauut «I[locneanum Bolien, nepBbIM
BhIe». CoBCceM Kak B aBTOOYCE B Yac MUK - YTOOBI BBITYCTUTh KAKOTO-HUOY/Ih TTACCAKHUPA,
MPEK/e TOJKHBI BEIMTH BCe BOLIEAIINE 32 HUM. [103TOMy JaHHbBIE, KOTOPbIE MTOHAA00STCS B
MIEPBYIO OUepeb HY>KHO 3aHOCUTDH B CTEK MOCIECIHUMU (ITO Ke, KCTATH, B TIOJIHON Mepe
OTHOCHUTCS U K MOPSIIKY OOMEHa IaHHBIMH CO CTEKOM KaJbKYJIATOpA).

["'oBOpsI 0 MALIMHHOM CTEKE, HY’KHO OTMETUTDH OJIMH JOBOJILHO UHTEpECHBIN (akT. B oTiinuue ot
crocoba opraHu3aluy APYrux 0bJacTei maMaTu (a Takke U OT CTeKa KaIbKyIsITOpa) OH pacTeT
«T0JIOBOM BHU3», TO €CTh KaXJI0€ CIEAYIOIIEe 3HaUEHNE, OTIIPABICHHOE B CTEK, OyJeT
pacrmosaraThcs 1o agpecy Ha 2 0aiiTa HIKE IPeIbIIyIero (MalluHHBINH CTEK paboTaeT TOIBKO C
NBYXx0aiTOBBIMH BemurHaMu). [103ToMy Bac HEe TOJKHBI BBOJUTH B 3a0ITyKICHUE TaKHe
BbIpakeHUs KaK «I1010KuTh 3HaU€HNE HAa BEpLIMHY cTeKa» Ui «CHATh 3HAUEHHUE C BEPILINHBI
CTEKa» - 3Ta caMasi «BeplLINHa» Bcerja OyJeT He BbIllle OCHOBaHUSI.

CyiecTBYIOT U ApyrHue 0071acTH MaMsITH, KaK TO: UDG, CuCTeMHbIe niepeMeHHbie TR-DOS nnmn
KapTta MUKpopaiiBa. O0acTh OnpeiesieMbIX MOIb30BaTEIeM CUMBOJIOB UDG MBI pACCMOTPHUM B
CIIEIYIOIIHX TJIaBaX, a 0 APYTHX pa3zienax naMaT (B TOM 4HCiIe U 00 apXUTEKType

Spectrum 128) BbI MOXKETE MOJTYYUTh JOMOTHUTEIBHBIC CBEICHHS, HATPUMEp, B KHUTE [2].

CmpoeHue 3KpaHa

Kak Mbl y»e roBopuin, BaKHOCTb 3HAHUS CTPYKTYPbI 3KPaHHOM 00JIaCTH TPYIHO MEPEOLIEHUTb.
YMeHue ObICTPO PaCCUUTHIBATH a/ipec B BUAC0Oydepe Mo KoopAuHaTaM 3KpaHa MOHaJ00UTCs
HaM B OOJIBIIMHCTBE TpadUUeCKUX MOCTPOCHUN, 0COOEHHO, €CIM Bbl XOTUTE HAYUUTHCS
00X0aUThCS 0€3 ONEKH ONEePALMOHHOM CUCTEMBI, KOTOPast MOYTH BCErla OKa3bIBAaeTCs He
JIOCTaTOYHO OBICTPOJICHCTBYIOIIEH.

CtpoeHue 7KpaHa «Ha BHICOKOM YPOBHE» BaM YK€ JOJIKHO OBITh U3BECTHO (pHC. 2.2), HO TEM HE
MeHee, HATOMHUM, U3 KaKuX 4acTeil OH cOCTOUT. BHemHss 0051acTh, Ha3pIBaeMasi 00poopoM,
MOXET TOJIBKO U3MEHSTh CBOM IBET, HUKAKYIO Tpaduueckyro HHGOPMAIIHIO, 32 UCKIIIOUCHHEM
OBICTpPO Oeryuiux mo Hemy IoJIoC, B 3Ty 00J1aCTh MOMECTUTh HEBO3MOXHO. BHyTpu Ooptopa
HaXOJUTCS pabouuil 5KpaH, Cro/1a MOXKET ObITh BbIBE/ICHA JIF00asi TEKCTOBAs WK TpauuecKkas
uHpopmanus. ['oBops 00 sxpane, MbI Beerja OyieM moapazyMeBaTh MMEHHO 3TY €r0 4acTh.
PaGounii 5xpaH B CBOIO 04YepeNb ACITUTCI HA OCHOGHOU IKPAH U CLyHCebHOe OKHO, KOTOPOE



06BI‘IHO 3aHUMACT ABC HUKHUC CTPOKH, HO B HCKOTOPLBIX ClIydadX MOKCT YBCINYHUBATHCA UIINU
yMeHbIIaThca. Beero skpan umeet 24 TEKCTOBBIE CTPOKH, U B KOKI0W CTPOKE MOKHO
HareyaTarhb 32 CUMBOJIa. DTH CTAaHAAPTHBIC INIOMAAKH AJI BbIBOAA CUMBOJIOB HA3BIBAIOTCA
3nakomecmamu. JIto60e n300paxkeHre Ha HIKpaHe COCTOUT U3 MAJIEHbKUX KBaJPaTHKOB,
Ha3bIBAEMBIX HUKCENAMU, U KAXKA0€ 3HAKOMECTO UMEET pa3Mephl 8 X § TAKUX IEMEHTAPHBIX
«TOYEK.

MNWEcens

CQCHOEHORM akpaH

3HAKOMECTO Eopaap
|

kY

\ I

Cny#edHoS OKHD

Puc. 2.2. Cmpoenue sxpana

Teneps nepeliem k 6oj1ee HU3KOMY YPOBHIO U IOCMOTPUM, KaK apecyercst 00J1acTb
BuaeoOydepa. Bol, HaBepHOE, He pa3 HaOIr0AAIH, KaK IPY3SATCsS ¢ MarHUTO(OHA CTaHapTHBIE
AKpaHHbIE (ailiibl: 0071aCTh IKpaHa 3aloJIHAETCS He MOCIIEA0BAaTENbHO, CTPOKA 38 CTPOKOH, a
JIOBOJIBHO XUTPBIM criocoooM. CHavaia OJJH 3a JPYTUM MOSIBIISIOTCS BEPXHHUE PSIJIbl MTUKCENEH
BOCbMH IEPBBIX TEKCTOBBIX CTPOK, 3aTEM B ATHX K€ CTPOKAX PUCYIOTCS BCE BTOPBIE PSAJIbI U TaK
nanee, moka He copMupyeTcs n3oopakeHue Bcell BepXHel TpeTH IKpaHa. 3aTeM, B TOM Ke
MOPSJIKE, 3aMOJIHAETCS CPEHSS YacTh SKpaHa, a IOTOM U HYKHsIS. U TOJIbKO B caMOM KOHIIE
MOCJIEI0BATENbHO BBIBOJIATCS aTpuOyThl BceX 3HakoMecT. OJIHAKO 3TO TOBOPUT HE O KAKOM-TO
M30LIPEHHOM CIIOCO0€ 3arpy3Ku UMEHHO SKpaHHbIX (DAIIOB - OHU IPY3ATCs TaK XKe, KaK U
Jr00ble pyrue, Mocae10BaTeabHO 3aN0THI SYSHKH MaMATH OT MIIAJIIINX aJAPECOB K CTAPIINM.
OTO CBUJIETENbCTBYET, HAPOTUB, O HETMHEHHOM CTPOSHUH SKPaHHOM 00JaCTH MaMsITH.

Ha nepBblIit B3] Takasi OpraHu3aliysi SKpaHHOM 00J1aCTH KaXKeTCsl UCKITIOYUTEIHHO
HEYI00HOH, 0COOEHHO MPH PELICHUH 337a4 ONpEeNICHHs afpeca Mo 3aJaHHBIM KOOPMHATaM.
Ho 310 mumib 10 Tex mnop, moka Bbl UCHOJB3YETE B pacueTax TOJIBKO JeCSITHUHBIE yncia. Beapb
Jla’ke HayalbHBIN azipec Buaeooydepa 16384 B necATHUHOM BUIE IPEICTABISETCS POCTO
«B3SITBIM C MOTOJIKa». B Takux ciydasx ropasao yaoOHee MOIb30BATHCS HECKOIBKO HHBIM
NpeJCTaBICHUEM YUCIOBON HHPOpMaLuu. Mbl uMeeM B BUAY IIECTHAAIATEPUUHBIN opmar
4rcesl, KOTOPBIN OT IECITUYHOIO OTIIMYAETCS «EMKOCTBIO)» Pa3psi/IOB.

B necstuunoM npeacTaBieHuu KaX/blil pa3ps ynucia MoKeT u3MeHaTbes ot 0 10 9, a B
mectTHaauarepuuHoM - ot 0 1o 15. Hudpst ot 0 10 9 mpu 3TOM 3anuCchIBalOTCS TaK e, KaK U B



JECATUYHBIX YHUCIIaX, a JAajbllle MPUMEHSIOTCS OYKBbI JaTUHCKOTO andasuta ot A 1o F. Bor
COOTBETCTBUE YHMCEN B JECATUYHOM M LIECTHAALATEPUIHOM (hopMaTax:

o 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18...
o 1 2 3 4 5 6 7 8 9 A B C D E F 10 11 12...

Ecnu anpec 16384 npuBecTy K 1I1eCTHAIIATEPUIHOMY BUY, TO OH BAPYT OKAKETCS COBEPILICHHO
«poBHBIMY - #4000 (3HaK # mepes YMCIOM TOBOPUT O TOM, YTO OHO MIPEICTABIICHO KaK
HIeCTHAAIATepUIHOE). B3rmsHuTe Ha cxemy, N300pakeHHYIO Ha pUC. 2.3 U BBl 3aMETHUTE SBHYIO
3aKOHOMEPHOCTH B pacHpe/IesIeHuH aJipecHOro MPOCTPaHCTBA BUieoo0nacTu. B Hepanekom
OyaymieM Mbl TOAPOOHO pacCcKaxeM O METOJaX BBIUMCIICHHS aJJpecoB IKpaHa, a ceifuac
nepenieM K pacCMOTPEHUIO JPYTUX HE MEHEee BaXKHBIX MOHSATHI.

Hannsie Atpu6. Ctpoka BUJIEOBY®EP Crpoka J[lanueie Atpuo.
#4000 #5800 0 0 #401F  #581F

#4020 #5820 1 1 #403F  #583F
#4040 #5840 2 2 #405F  #585F
#4060 #5860 3 3 #407F  #587F
#4080 #5880 4 4 #409F  #589F
#40A0 #58A0 5 5 #40BF #58BF
#40C0O0 #58C0 6 6 #40DF  #58DF
#40EO  #58EQ 7 7 #40FF  #58FF
#4800 #5900 8 8 #481F  #591F
#4820 #5920 9 9 #483F  #593F
#4840 #5940 10 10 #485F  #595F
#4860 #5960 11 11 #487F  #597F
#4880 #5980 12 12 #489F  #599F
#48A0 #59A0 13 13 #48BF  #59BF
#48C0 #59C0 14 14 #48DF  #59DF
#48EO0  #59E0Q 15 15 #48FF  #59FF
#5000 #5A00 16 16 #501F #5A1F
#5020 #5A20 17 17 #503F #5A3F
#5040 #5A40 18 18 #505F  #5A5F
#5060 #5A60 19 19 #507F  #5ATF
#5080 #5A80 20 20 #509F  #5A9F
#50A0 #5AA0 21 21 #50BF #5ABF
#50C0 #5ACO0 22 22 #50DF #5ADF

#50E0 #5AEQ 23 23 #50FF #5AFF
Puc. 2.3. Aopecayus suoeobyghepa

PEI'’MCTPbI U PETUCTPOBDIE IIAPBI

Jl1st 0011eHUs ¢ KOMITBIOTEPOM Ha YPOBHE MAIIMHHBIX KOJ0B HEOOXOMMO YCBOUTS €I11€ OJTHO
HOBOE MOHATHE KPOME TaKUX, KaK MaMsTh, aipec, OalT, OUT, C KOTOPBIMHU, HAZIEEMCS, BBl yXKe
JOCTAaTOYHO HEIUI0XO0 pa3zo0panuck. Peus uaer o pecucmpax Mukpormpoueccopa. Peructpst
MOYKHO TPEJCTaBUTh KaK COBEPLIEHHO 0COObIC BHYTPEHHHE SUSUKH MAMSTH, SIBISIOIIUECS



HEOTHEMJIEMOM YaCThIO LIEHTPAIBHOTO Mpolieccopa. Poiib MX HaCTOJIBKO BaXKHA, YTO
MPAKTUYECKH HU OJIHA orepanusi He 00XouTcs 0e3 yd4acTusi perUCTPOB, a pa3inyHbIe
apru(MeTHUECKUE U JIOTUYECKHE AeUCTBUS 0€3 HUX U BOBCE HEBO3MOJKHHBI.

MBI Ha3BaIM PETHUCTPBI OCOOBIMU STYEHKAMH, HO B YEM K€ X OCOOCHHOCTh M YeM OHH
OTJIMYAIOTCS OT siueeK OOBIYHOM onepaTuBHON namsaTH? B nepByto ouepenb uX 0COOEHHOCTh
IIPOSIBIISIETCS] B TOM, UTO PETHCTPBl HE pAaBHOLIEHHBI, TO €CTh JIEHCTBUS, TOIIYCTUMBIE C
HCIIOJIb30BaHUEM OJTHOTO PETUCTPa HEBO3ZMOXKHBI C IPYrUMH U Ha060poT. Kpome Toro, eciu
3HAUEHUS OJTHUX PETUCTPOB MOKHO U3MEHATH HEMOCPEICTBEHHO, 3aIIUChIBAsl B HUX TE€ WM UHbIE
4yucia, TO APyrue U3MEHSIOTCS aBTOMAaTUYECKHU, U Y3HATh UX COJIEPKMMOE BO3MOXKHO TOJIBKO
JIMILIb KOCBEHHBIMH METO/IaMHU.

Jpyrast 0COOEHHOCTb PETUCTPOB COCTOUT B TOM, YTO JUIsl OOpaIieH sl K HUM HCIIONIB3YIOTCS HE
azpeca, a COOCTBEHHBIC IMEHA, COCTOSAIINE U3 OJHON WM JABYX OYKB JJATHHCKOTO ajdaBuTa
(KOHEYHO K€, UMEHa MIPUCYTCTBYIOT TOJIBKO B A3BIKE acceMOiiepa, a He B MAITMHHBIX KOJIaX
KOMaHJI).

EcTb 1 emie 01HO CBOMCTBO, OTJIMYAIOIIEE PETHCTPHI OT STYEEK MaMSITH - 3TO CITIOCOOHOCTh UX
00BEIUHATHCS ONPENICIICHHBIM 00Pa30M, COCTaBIISIS pecucmposvie napsl. Bo BceM ke 0CTaIbHOM
OHH OYCHb CXOXH C OT/ACITHHBIMU STYCHKAMU TaMATH KoMITbIoTepa. OHH TaK)Ke UMCIOT pa3Mep
OaiiTa (8 OMT), B HUX MOXKHO 3aIMCBIBaTh YHCJIA U YUTATh UX 3HaUCHHUE (32 UCKIIFOYCHUEM
CUCTEMHBIX PETHCTPOB), MHPOPMAIUS B HUX MOXKET COXPAHATHCS, KaK U B IAMSITH, JIO TEX IOP,
noka He OyJeT U3MEHEHa MPOrPaMMOH.

Bce peructpbl MOryT ObITh MOApa3/ieeHbl HA HECKOIBKO IPYIII, YUUThIBAs XapakTep GyHKLHUH,
KOTOPBIC OHH BBITIONHAIOT. HauHeM ¢ caMoii MHOTOYMCIICHHOHN ¥ HanOoJiee BAXKHOM TPYIIIBI - C
TaK Ha3bIBAEMBIX pe2ucmpos 0ouje2o HasHaveHus W pe2ucmpos oannvix. VIX HacunThIBaeTCs
cemb: A, B, C, D, E, H u L. Kak yxe roBopmiioch, KaKJIblii pETUCTP MOXET UCIOJIb30BAThHCS
JMUIb B CTPOrO OIPEAEIICHHBIX ONEepalysaxX U KaXAbld U3 HUX B 3TOM CMBICIIE YHUKAJICH.
Hampumep, peructp A (4acTo Ha3zbIBaeMblil aKKyMYJIITOPOM) Y4aCTBYET BO BCEX
apru(METHUECKUX U JIOTHYECKUX OMepalusx, pe3yabTaT KOTOPbIX Mbl IOJIY4aeM B TOM K€
peructpe A. Mcnons3oBanue peructpa B Haubosee ynooHo npu opranuzanuu nukios. [Tpu
3TOM OH BBINIOJIHSIET POJIb, CXOXKYIO C 00S3aHHOCTSIMH YIPABIISIONUX EPEMEHHBIX [IUKIOB
FOR. ..NEXT B beiicuke. [lpyrue peructpsl IpOsIBISIOT CBOXO WHANBUIAYaIbHOCTD,
MPEUMYIIECTBEHHO, 00bEIUHUBIINCH B Mapbl. BO3MOKHBI cieayromnie peructponsie napsl: BC,
DE u HL. 1 Bam crnenyer 3allOMHUATB, YTO HUKAKUX APYTHX BAPUAHTOB COCIMHEHUS PETUCTPOB
HE CYILECTBYET.

W3 cka3aHHOTO MOXKET CO3/4aThCs BIIEYATIIEHUE, YTO aKKyMYJISITOP OCTaJICsS B OAMHOYECTBE, HE
Haias cBoel nojaoBUHKU. OJTHAKO 3TO HE coBceM Tak. Ha camMoMm Jiene cymiecTByeT napa u Juis
Hero. [IpocTo moka Mbl CO3HATEIBHO YMATYMBAEM 00 3TOM, TaK KaK PETUCTP, JOMOIHSIIOIIUN
AKKyMYJISITOP JI0 TTapbl, MMEET COBEPIIEHHO OCOOBIN CTAaTyC U 3aCIyKUBAET OT/IEIBHOTO
pa3roBopa, KOTOPBI MbI TOBeZIEM B pazfene «OpraHu3aiius UKIOB B acceMObJiepey TIIaBbl .

Kaxxgast u3 perucTpoBbIX Map Tak ke, Kak U JI000M U3 OTJAENbHBIX PETUCTPOB, BHIIOIHSIET
BIIOJTHE KOHKPETHBIE, BO3JIO’KEHHbIE UMEHHO Ha Hee pyHKiuu. Tak mapa BC yacto
UCIIOJIB3YETCSI, M0J00HO perucTpy B B kauecTBe cueTurka B nukiax. HL Hecer Haubonbiyro
Harpys3Ky, Urpas IpUMepHO Ty € POJib, 4YTO U aKKYMYJISATOP: TOJIBKO C 3TOM NapOd MOXKHO
BBINOJIHATH apudmerndeckue aerctus. [lapa DE 3auactyro agpecyer NyHKT Ha3HauUEHUs MIPH
nepeMenIeHUsIX JaHHBIX U3 OJHOW 00JacTH MaMsATH B APYTYIO.



Pabotas ¢ perucTpoBbIMH MTapaMu, IPUXOAUTCS UMETH JIENI0 C IBYyXOaHTOBBIMU BETHUMHAMHU.
[ToaToMy HEOOXOIUMO YETKO MPEACTABIATh, KaK TAKUE YHCIIa XPAHITCS B TAMSATH U KaKUM
00pa3oM oHU pa3MeniaroTcs Ha peructpax. B beiicuke Bam, BeposiTHO, YKe TOBOJIUIOCH
CTaJIKUBAThCS C MO00HOM 3aaueid. Eciiu BBl 10JIB30BAIUCH ONEPATOPOM POKE U (DYHKITUEH
PEEK, HallpUMep, JJI1 U3MEHEHUS WIN YTEHUS CUCTEMHBIX IEPEMEHHBIX, TO BaM YK€ JOJDKHO
OBITh MU3BECTHO, YTO JBYXOANWTOBBIC 3HAYCHHUS XPAHITCS B IAMATH, KaK MPaBUIIO, B 00paTHOM
MOPSJIKE - CHayaJsla MIIaIIui 0aiT, 3aTeM cTapiuii. 9TO MOKHO NMPOJIEMOHCTPUPOBATH HA TAKUX
npuMepax: yucio | 3amuiercst B maMsaTy B BUJE MOCenoBaTebHOCTH OaiiToB 1 1 0; y

yucia 255 crapiias 4acTh TaKXKe paBHA HYJIIO, TO3TOMY OHO OyJIeT IpeacTaBiieHo Kak 255 u 0;
cienymolee 4ucio 256, pacroloKUBILNCE B ABYX siuelkax, Oyzaer BoirsiaeTs kak O u 1. Ha
BCSKHI clTy4yail HAIOMHUM BaM Croc00, TO3BOJISIONIUHN Pa3JIoKUTh JH000E YUCIIO U3 JUana3zoHa
0...65535 Ha nBa OaiiTa ¥ ONPENEINTh 3HAUECHUS CTaplIed U MiIalIel TOJOBUHKHU:

LET high= INT(N/256): REM Crapmasa 4acTb
LET low=N-256*high: REM Mmapgmas 4dacTb

BaM Tak»ke 4acTo NpuaeTcs CTAIKUBATHCSI ¢ HEOOXOIMMOCThIO H3MEHATh TOJIBKO CTAPIIN MK
TOJIBKO MJIQJILINI PErUCTp B pEruCTpoBbIX NMapax. [loaTomy cienyer XopoleHbKO 3alIOMHUTD
MPAaBHUIIO, KOTOPOMY MOIYUHSIOTCS PETUCTPHI TpU 00bennHeHuu. OKa3bIBaeTCs, MOPSI0K 37eCh
IPSIMO ITPOTUBOIOJIOKHBIN 10 CPAaBHEHUIO C YUCIIAMHU B IAMSITH - IEPBBIM 3alMChIBAETCS
CTapIIMi perucTp, a 3a HuM Muaamuii. To ects B mape BC crapmmm okaxercs peructp B, B

DE - D, a B HL - H. Yto0b5! s1y4iiie 3alI0MHUTb 3TO, MOKETE MPEICTABUTH UMsI PETUCTPOBOM
napbl HL kak cokpamenust anrnuiickux ciioB HIGH (Beicokwii, ctapumit) u LOW (Hu3kuid,
MJTIQJIINI), @ TO, YTO MOPSAJIOK CJIEJOBAHUS CTapllel U MiIaliel IOJOBUHOK B OCTAJIbHBIX ITapax
aHAJIOTMYEH, 3TO YK€ caMo coO0M pazymeeTcsl.

K cienyromieii rpynme oTHOCATCA JBa MHAECKCHBIX PETUCTPA, UMEHA KOTOPBIX HAYMHAIKOTCS C
OykBslI | (Index) - IX u IY. B otnnumie ot perucTpoB JaHHBIX, HHICKCHBIE PETUCTPBI COCTOAT U3
16 pa3ps10B, TO €CTh ABISIOTCS Kak Obl HEAETUMBIMH perucTpoBbiMu napamu. (Ha camom aene
CYILIECTBYIOT METO/IbI pa3/IeJIeHHs] MHJIEKCHBIX PETUCTPOB Ha 8-pa3psiiHbIE MMOJIOBUHKH, YTO yXKE
OTHOCHTCS K POTrPaMMHUCTCKUM H30LIpeHUusIM. O0 3TUX METO/1ax Bbl MOXKETE Y3HATh U3
[Tpunosxenus I1.) B ocHOBHOM OHU NpUMEHSIOTCSA TPU 00pabOTKE OJIOKOB JaHHBIX, MACCHBOB
WJIN PAa3HOTO pojia TabJIUI], HO TaKXKe BIIOJIHE MOTYT UCIOJIb30BATHCS M KaK OOBIYHBIE PETHCTPHI
o011ero Ha3HaueHus. Y 100CTBO yIOTPeOJIEHNs TUX PETUCTPOB 3aKIIIOYAETCS B TOM, UTO OHU
MO3BOJISIIOT 0OPATUTHCS K JIFOOOMY AJIEMEHTY MAacCHBa MITU TaOJIUIb 0€3 N3MEHEHUS
COJIEP’)KMMOT0 CAMOI'0 PETUCTPA, a JIUIIb YKa3aHUEM BEJIMUMHbBI CMEUICHUS JIJIs1 TaHHOTO
slIeMeHTa (MHave, ero HoMepa WK uHAeKca, Harpumep, IX+5). 3amerum, uro peructp 1Y
0OBIYHO aJipecyeT 00J1acTh CUCTEMHBIX TIEPEMEHHBIX belichka 1 MoATOMy 0T4acTH U TOJIBKO B
KomrbloTepax ZX Spectrum MO>KeT ObITh OTHECEH K CIIEYIOLIeH IpyIe - CHCTEMHBIM
PETUCTPAM.

K cuctemMHBIM MM MHaYe - anmnapaTHBIM PETUCTPAM OTHOCATCS: yKa3aTellb BEPIIMHBI cTeka SP
(Stack Point), Bextop nmpepriBanuii I (Interrupt) (Tounee, 3TOT perucTp COAEP>KUT CTApIIMA GaliT
ajipeca BEKTOPOB MPEPHIBAHUI; TO3/JHEE MBI TIOJPOOHO pacuIupyeM 3TO MOHATHE) U PETUCTP
pererepannu R. IlepBslii U3 HUX, Tak e, KAK U MHAECKCHBIE PErUCTPBI, UMeeT 16 pa3psaaos,
pas3enuTh KOTOphbie Ha 8-OUTOBBIE MOJIOBUHKH HET HUKAKOW BO3MOXKHOCTH. HO 3T0 1 He HYXXHO,
Bellb peructp SP CIyKHUT U BIIOJIHE ONPEICIICHHBIX LIEJIEH - YKa3bIBAECT aJpeC BEPIINHBI
00J1aCTH MAIIMHHOTO CTEKa, KaK 3TO U CIEAYeT U3 €ro Ha3BaHus. XOTs ¢ HUM U MOXHO
oOpartatbcs, Kak ¢ OOBIYHBIM PErHCTPOM JaHHBIX (3alUChIBAaTh WJIM YUTATh U3 HETO
UH(POPMALINIO), HO JIEJIaTh 3TO HYXHO, COBEPILIEHHO TOUYHO MPEACTABIIAA, YTO IIPU 3TOM
npoucxoauT. OGsIYHO ke 3a peructpoM SP cieaut Mukpomnpoleccop U U3MEHSET ero Tak, Kak
HAaJI0 NPH BHITIOJIHEHUH HEKOTOPhIX KoMaH . Hanpumep, 6e3 3Toro perucrpa oka3ajiuch Obl



COBEPILIEHHO HEBO3MOKHBI BBI30BbI MOJMIPOTrpaMM C HOPMaJIbHBIM BO3BPAaTOM U3 HUX B
OCHOBHYIO IIPOTpamMMy.

Peructpsl [ u R, B IpoTHBONOI0KHOCTH BCEM NMPOYMM, HUKOT/1A HE OOBEAUHSAIOTCS B Maphbl U
CYIIECTBYIOT TOJIBKO I10 OTAEIbHOCTH. CoNlepKUMOE BEKTOpa mpepbIBaHmil | Takke MOKeT ObITh
U3MEHEHO MPOrPaMMHBIM ITyTE€M, OJJHAKO AeJIaTh 3TOr0 HE CTOUT JI0 TeX IOp, ITOKa BbI HE
pa3deperech ¢ TAKMM JOCTATOYHO CJIOKHBIM BOIIPOCOM, KakK IpephiBaHus. UTo jxe KacaeTcs
peructpa R, To yuTaTh U3 HErO MOXKHO, a BOT 3aIlIUCBIBATh B HEro MH(OpMaIiio B OOJIbIINHCTBE
citydaeB O€CIOIE3HO, TaK KaKk OH U3MeHseTcs annapaTHo. [IpaBaa, ncnons3yercs s
anmnapaTHbIX HYKJ TOJIBKO 7 MJIAIINX pa3psiioB, TaK Y4TO, €CJIU BaM I YEr0-TO OKaKeTCs
JIOCTaTOYHO OJHOTO OUTa, MOXKETE XPAHUTh €T0 B CTAPILIEM pa3psijie PErHucTpa pereHepamnu.

B cBoe Bpemst MbI ITOJIPOOHO pacCKakeM O MPUMEHEHHUHU BCEX CYIIECTBYIOIIUX PETHCTPOB, a
ceiluac 3aKOHYMM 3TOT KpaTKUil 0030p U 3aiiMeMcst IpyTrMMH BOIIPOCAMHU.

MMPOCTEMILAS IPOTPAMMA B MAIIIMHHBIX KOJAX

Kak mMb1 Y3KC€ rOBOpHIJIN, acceM6nep HEBBICOKO MMOJAHAJICA Ha/l MAIIMHHBIM SI3BIKOM, IIO3TOMY,
MMpECKAC UYEM 6pOC21TI>CH C T'OJIOBOH B IIporpaMmMupoOBaHuUcC, 6yz[eT IOJIE3HO COCTAaBUTE XOTS OBl
HECKOJIbBKO KOPOTCHBKUX IMPOrpaMMOK YHCTO B MAIlIMHHBIX KOJAX. OTO0 1O3BOJIUT ropasao
JIydaie npo1yBCTBOBATb UACOJIOTHUIO acceM6nepa H IIOHATH, KaK pa60TaeT MHUKPOIIPpOIECCCOP.

BonbMHCTBO ITpOrpamMM Ha MAIIMHHOM sI3bIKE, UIMEIOLIMX BO3BpaT B beiicuk, 3akaHunBaeTcs
kozoM 201 (B mHeMoHHUeckoM 00o3HaueHnn - RET), KOTOpHIii aHaIoruyeH onepaTopy RETURN.
[TosTOMy mpocTeiiniast mporpaMmma MOKET COCTOSITh BCEro M3 OfHOro Oaiita. JlaBaiiTe ceituac
CO3J1aIMM TaKylo IpOrpamMMy, a IOTOM U BBIIIOJHUM €€. BBeuTe ¢ Ki1aBuaTypsl oreparop

POKE 40000, 201
a 3aTeM, YTOOBI IPOBEPUTH EUCTBHE TOJYUYEHHON «IIPOTPAMMBI», 3aIYCTUTE €€ C IIOMOILBIO
(GyHKLIUU USR, HaIIpUMeED, TaK:

RANDOMIZE USR 40000

Bpone 661 HU4ero 0cCOGEHHOT0 HE MPOU3OILIO - HUKAKUX BUAMMBIX UJIH CIABIIIUMBIX 3P(HEKTOB.
Ho, no xpaiineit Mepe, Balll KOMIbIOTEP BbLAEPIKaN [10J00HOE UCTIBITAHUE U IIPU ATOM HE
«3aBUC» U HE «cOpocuiicsa» (€CIH OH UCIPaBEH, KOHEUHO, Ha UTO Mbl HajeeMcs). [Iporpamma
HOpPMaJIbHO 3aBEpIINIIa CBOIO PaboTy U OJaromnosyyHo Bbinuia B belicuk ¢ coobiienueM 0 OK.

Teneps nonpoOyeM 3amyCTUTh €€ HECKOJIBKO HHBIM CITIOCOOOM. 3aMEHHUM OIepaTop RANDOMIZE
Ha PRINT:

PRINT USR 40000

To, 4TO BBI YBUIEIH HA SKPAHE - BEChMa CYIECTBEHHO U MOKET OYEHBb MPUTOIUTHCS B
Oynymem. KoMmbroTep HameyaTani To K€ caMoe YHCII0, KOTOPOE MBI HCTIONh30BAIM B KAUeCTBE
aprymenTa (yHKIUHU USR. MoeTe MpoBEpUTh, YTO 3TO HE CIy4ailHoe COBMaJIeHUE, BBES
CTPOKY

POKE 40001,201: PRINT USR 40001
MoskeTe nmonpo6oBaTh MPoOJENaTh TO e CaMOe U C IPYTUMHU aJpecaMu, TOJIbKO HE CIUILIKOM
yBIIEKalTeCh, YTOOBI HE 3AJI€3Th B «3alpelIeHHbIe» 00IacT maMaTu. J{Jst moqo0HbIX



HKCIIEPUMEHTOB JIy4llle HE BRIXOAUTH U3 Auana3zona ajapecos oT 30000 xo 60000, ga u TO nuIlb B
TOM CJTy4ae, €CIH MaMsTh KOMITbIOTepa CBOOOIHA OT KaKUX-TH0O0 APYrHX MPOrpaMM.

M1 Toro, 4ToOBI KAKUM-TO 00OPA30M HCIIOJIB30BATH MOJIYUYEHHBIN pe3ylbTaT, HE0OX0AUMO
HOHSTH IPUYKHY TaKOI'0 CTPAHHOTI'O IIOBEIEHUS KoMIIbloTepa. OTBET Ha 3Ty 3araaxKy
3aKJIF0YAETCs B TOM, UTO USR - 3TO (PyHKIIHUSA, a JIto0ast GyHKIUS, 10 CBOEMY OIpEIETICHHUIO,
JIOJKHA M10JIy4aTh YTO-TO Ha BXOJIE U BO3BpallaTh HEYTO Ha BbIxoje. [loaToMy ocTaeTcst nuiib
BBISICHUTD CYIIIHOCTb 3TUX «UTO-TO» U «HEUYTO)» - U BOIPOC MOXKHO CUUTATH PEIICHHBIM.

Kak BbI yBUNTE 1103K€, OONBIIMHCTBO MPOLEAYP B MALIMHHBIX KOJIAX, €CIIH 3TO HE00X0AUMO,
MOJTY4aroT BXOJHbIC TTapaMeTPhl M BO3BPAIIIAIOT 3HAYCHUS Ha peructpax. Kak mpasuiio, 3o
OKa3bIBaeTcs HanOomee ynooHo. [Tockobky GyHKIMS USR MpeHa3HAYCHA JJIs BEI30BA
MAITMHHBIX MPOIEAYP, TO U OHA MOYKET OOMEHHUBATHCS YMCIOBBIMHU JAHHBIMHU C TIPOTPAMMO# Ha
Beticuke Takxe uepes perucTpsbl, a UMEHHO - 4yepe3 peructpoByio napy BC. B kauectse
BXOJIHOTO TTapaMeTpa UCIOIb3YeTCs apryMeHT (QYHKIIUH, a Ha BbIX0/I¢ 3HaueHue mapbl BC
nepenaetcs OeficuK-mporpaMMe. A Tak Kak B IPUBEICHHBIX BBIIIEC IPUMEPaxX HUKAKUE PETHCTPBI
HE U3MEHSIJINCh, TO U Ha SKpaHE MOSBIISUIOCH TO K€ CaMOe YUCII0, KOTOPOE UCIOJIb30BAJIOCH B
Ka4ecTBe apryMeHTa.

Teneps MoIepHU3UPYEM HAIly IPOTPAMMKY TaK, YTOOBI COJIEP)KUMOE peructpoBoit mapsl BC
U3MEHsI0Ch. MOHO, HallpUMep, POCTO 3allucaTh B HEE Kakoe-HUOY b uncio. OOBIYHO 3aMuch
B PETHCTPhI YHCIOBBIX 3HAUCHHUI HA3bIBAIOT 3arPy3KOM, TO3TOMY B MHEMOHUYECKOM
0003HaYeHNH TaKue KOMaH1bl HaunHatTesa ¢ LD (cokpaiieHue oT u3BecTHOro BaMm 1o beilcuky
cnoBa LOAD - 3arpy3uts). A BeIpakeHue «3arpy3uTh peructpopyto napy BC 3nauenuem 1000»
3aMMChIBAETCS KaK

LD BC, 1000
OTa KOMaH/1a BCerja COCTOUT U3 Tpex OalT: mepBblii paBeH 1, a Bropoil u TpeTuit
COOTBETCTBYIOT JIBYyX0alTOBOMY NPEACTABIECHUIO YKCIa B MaMsITH. TakuM oOpa3om, IporpaMma
U3 JIByX KOMaH/

LD BC,1000
RET

B IMaMATHU 6y,£[eT IMPpEACTaBJICHA IMMOCJICAOBATCIIbBHOCTBIO KOI0OB

1, 232, 3 n 201
BBenuTe ux nocinenosarenbHO, HaUMHAas, Hanpumep, ¢ agpeca 60000 u BeimonHUTE
3aKOIMPOBAHHYIO IIPOIPAaMMKY OIIEPaTOpOM

PRINT USR 60000
Ecnu BeI HUYEro He HaIllyTaJIk, TO Ha 3KpaHE JOJIZKHO ITOABUTHCA YUCIIO 1000.

Hano nymats, Ha 9TUX MpUMepax BbI YK€ TOUYBCTBOBAIHU «IIPENIECTh)» MPOTrPAMMUPOBAHHUS B
MAIIMHHBIX KOAAX M JOTaJalIMCh, YTO TIOJJOOHBIM METOJIOM MOXET MOJIb30BAThCS TOIBKO
CyMacUIeAIui Wik HEYKPOTUMbIH (aHaTHK. OMHAKO U paHATHK B KOHIIE KOHI[OB IIOHUMAET, YTO
JydIre BCe e BOCTIOb30BaThCs accemosiepom, 6maro pupma HISOFT nonapuia cuHkaepuctam
BEeChMa HEIYPHYIO PEealTU3allhi0 3TOTO SI3bIKa, 10 MHOTUM TapaMeTpaM MOTYIIYIO CYUTATHCS
BIIOJTHE TipodeccronansHoi. (JIyummeit peanuzarueit si3pika accemOiepa st KOMITBIOTEPOB
cemeiictBa ZX Spectrum cunrtaercs Tpancusarop ¢pupmel OCEAN Software u3 makera Laser
Genius, oxnako accem6iep Gupmsr HISOFT ocTtaercst HenmpeB30ii1IeHHBIM 110 MUHUMATLHOMY
00BeMy 3aHUMaeMO# CaMHUM TPAHCISATOPOM MAMSATU U, COOTBETCTBEHHO, MAKCUMAIILHOMY
pasMepy 00JacTH, OTBOJUMOM /I CO3/1aBaeéMOro UM koja nporpammel. Kak u beiicuk 48, atoT
acceMOJiep UCIOIb3YeT HECKOIBKO YCEUEHHBIH CTPOUYHBIN TEKCTOBBIN peAakTop. ITO, KOHEYHO,



HEMHOTO XYK€, UeM 3KPaHHBIN pefakTop (kak, HanpuMmep, B belicuke 128), Ho 3a Bce
HPUXOANTCS YeM-TO PACILIAYUBATHCS - [Ipumeu. peo.)

'napa 1 Tnasa 3

OraBaenue

I''TABA TPETDbA,

o0y4aromasi BBOAy U peJaKTHPOBAaHNIO HTPOBBIX IporpamMm B accemoyepe GENS4

CymectByeT HeckoabKO Bepcuid mporpammbel GENS, HO 111 onpeienieHHOCTH MBI OyieM
paccmarpuBatbh GENS4. Tem He MeHee, TOYTH BCe, O UeM MOUIET peub B HallleH KHUTE,
CIpaBeIINBO U i Apyrux Bepcuii accembnepa dupmel HISOFT, mosToMy MBI He Bcerna
CTaHEM YTOYHSTH BEpCHIO, a yaile Oynem nucath npocto GENS.

3AI'PY3KA GENS4

Jiis Havana Hy»KHO CKa3aTh HECKOJIBKO CJIOB O caMoi mporpaMMme. Ee 4acTo MOXHO BCTPETUTH B
nakere ¢ MoHuTOpoM-oTiaquukoM MONS non o6mum HazBanuem DEVPAC. Dtot naker
COCTOMT U3 Tpex (paitios:

o 3arpy3uuk Ha beiicuke (n3nauanbHo naker DEVPAC He conepxai 3arpy3unka Ha
beticuke, a mosiBuiics o tam Onarogaps H. Poxuonosy [2] - Ilpumeu. ped.);

e AccemOnep GENS4 (unmu GENS3);

e MonwuTtop-otnagunk MONS4 (MONS3).

Ha camom fnienie BoBce He 00s13aTeNbHO 3arpy’kaTh B NaMATh BECh MakeT. Bo-mepBhIX, OTIaI9UK
HaM ceifuac He HyXKEH - OH TIOHaI00UTCs 1M03Xke, KOTa Mbl HauHEM JTn3acceMOIMpoBaTh (TO €CTh
MOJIy4aTh UCXO/AHbBIE TEKCTHI) IPOTrPaMMbI B MaIlIMHHBIX KOJAAX, a BO-BTOpbIX, GENS (Tak xe,
BIpoueM, kak ¥ MONS) MoskeT ObITh 3arpyeH o J1I000My YI00HOMY ajipecy, OTIIMYHOMY OT
3aJJaHHOTO B 3arpy3uuke. [loaToMy gale 10cTaTOYHO 3arpy,arth TOJIBKO KOABI accemMOepa,
BBEJIS C KJIaBHATYpPbl, HAIIPUMED, TAKYIO CTPOKY:

LOAD "GENS4"CODE 25000
[Tocne sToro (uau 10) OmycTUTE RAMTOP Ha OJIMH OalT HUXKe ajpeca 3arpy3Ku acceMoiepa,
BBITIOJIHUB OIIEpPaTop

CLEAR 24999
u ternepb, 4To0sl GENS M0kHO OBLIO 3ayCTUTh KOMaH/IOH RUN, BBEAUTE CTPOKY

10 RANDOMIZE USR 25000
Ecnu Bac mo kakoi-To NpUYMHE HE BIIOJIHE YCTPAUBAET MPEIIOAKEHHBIA aJIPEC, MOKETE
3aMEHUTH ero Ha 000 apyroi. [loMHUTE TOIBKO, YTO OH HE JOKEH OBITh CIUIITIKOM HU3KUM


wgasm01.htm
wgasm03.htm

(uT0OBI HE TOBPETUTH OCHCUK-CUCTEMY) HITU CIIUIITKOM BBICOKUM (Y4TOOBI IIOMECTHIICS HE TOIHKO
cam GENS, HO u TekcT Oyayiiei mporpaMMbl, KOTOPBIN PaCIIOI0KHUTCS CIISIOM 32 KOJaMHu
accembrepa). JlomycTUMBIIA TUana3oH aapecoB 3arpy3KH JSKUT TPUMEpHO B mpenenax ot 24500

1o 54000.

CTPYKTYPA ACCEMBJIEPHOU CTPOKH

Kak u B m0060M qpyrom si3bike, mporpamMma Ha acceMOiepe HauMHaeTcsl ¢ Habopa UCXOIHOTO
Tekcra. HaBepHoe, HeT HaJloOHOCTU TOBOPUTH, UTO JUIsl 3TUX Lieiel penakTop beiicuxka,
BCTPOCHHBII B KOMITBIOTEP, COBEPILIEHHO HenpuroaeH. [loceMy B nepByto ouepeir HEOOXOIMMO
OCBOUTH CIEIMAJIBHBIN PENAKTOP acceMOJIEPHBIX TEKCTOB, B KOTOPBIN BbI IONIAAAETE CPA3y
nocie 3anycka GENS. B 3Toii riiaBe Mbl HayduM Bac BBOAUTH CTPOKH IIPOTrPaMMBbl,
IIPOCMATPUBATD MTOJIYYEHHBIN TEKCT U, HAKOHEL, TPAHCIIUPOBATh T'OTOBYIO POrpamMmy.

[Ipexxe Bcero Hy>KHO CKa3aTh O CTPYKTYpPE CTPOK UCXOTHOTO TEKCTa MPOrpaMMbl Ha
accembrnepe. OHU COCTOST U3 HECKOJIBKUX TMOJIEH U UMEIOT CIEAYIOUNil popmart:

Homep Ilose meTok Ilojle MHeMOHMK Ilojie onepaHIoB
12345 LABEL LD BC,1000

Kax(z[oe MOJIC CIIYKUT IJIA OIPCACICHHBIX ueﬂeﬁ, MMO3TOMY MHEMOHUKA, HAITPUMEP, HEC MOXKET
OBITE 3amKucaHa B I10JIE METOK - 3TO HEMHWHYCMO IIPUBEACT K omuoKe.

PaccMoTpuM Ha3HAaUECHHE KAKIOTO X ITHUX IMOJIEH.

Xotsa ctpoku B nporpammax aist GENS u HymepyroTcs, HO B acceMOiiepe CChIIKM Ha HOMEpa
CTpOK, B oTinuue oT beiicuka, Hurae He npuMenstoTcs. Hymepanus HyXHa HCKIIOUUTENBHO IS
OTIpeNIeNIeHUs] OYEPETHOCTH CIICOBAHMSI CTPOK, BHIBOJIA JIMCTHHTA HA DKPAH WU MIPUHTEP U JIS
BBI30Ba CTPOK Ha peJakTHpoBaHue. [lomycTumble 3Ha4€HUs 3TOro nojs - ot 1 no 32767.

Ho kak ke, cripocuTe BBI, B acceMOIiepe 0OTMEYaOTCsl TOUKH MEPEX00B, KaK 0003HAYAIOTCS
Hayvasa MoJANporpaMM | JTJaHHBIX, €CITH OTCYTCTBYIOT CCHUIKM Ha HOMepa cTpok? [Ipocto B
acceMOuiepe ISt 3TOTO UCIOIB3YETCs Ipyrasi METOMKA, TOpa3io OoJee ynoOHas, KaK BBl
MOYYBCTBYETE TO3KE. 3/1ECh AJIS JIFOOOTO poja CChUIOK UCTIONB3YIOTCS ClIeIMaIbHbIe UMEHA,
3aJ1aBaeMbIe MPOTrPAMMHCTOM, KOTOPBIE Ha3BIBAIOTCS MemKkamu. MeTKH 3aliChIBAIOTCS B
CIIEIYIOIIEeM TOocie HOMepa CTPOKH ToJIe - B ToJie MeToK. KoHeuHo, 9T0 mose He 00s3aTeIbHO
JIOJKHO 3aITOJTHATHCS B KAKIOU CTPOKe. METKHU pacCTaBJISFOTCS TOJIBKO TaM, TJe B HAX
JNENCTBUTENHFHO BOSHUKAET HEOOX0AUMOCTb. Jlanbiiie Mbl Oosiee TOIpOOHO MOTOBOPUM O HUX U
BOOOIIE O METO/IaX aAPECAINH, a TTOKa MEePEeHIeM K CIEAYIOUIEMY OO0 CTPOKH.

Kak Mbl yxe roBopuin, B accembiepe KoMaH bl MUKPOTIPOIIECCOpa MPEICTABISIOTCS B BUE
COKpAIlleHUI aHTTTMICKUX CIIOB U Takue abOpeBHAaTyphl HA3bIBAIOTCS MHEMOHUKAMU WIIN
MHeMoko1amu. [Ipu Habope cTpOoK MporpaMMbl MHEMOHUKHM KOMAaH/I IOJKHBI pacrojaraTbes
o0s13aTenbHO B cBoeM nojie, nHaue GENS He cMoXeT ux pacno3HaTb, 4TO MPUBEIET K
MOSIBJICHUIO OMIMOKU. B 3TOM e 1osie 3anuchIBaloTCs ¥ CleIMaibHble HHCTPYKIUU - TUPEKTUBBI
acceM0Jiepa, 0 KOTOPBIX MBI TaK)Ke 0053aTeNIbHO paccKa)XeM, HO HECKOJIbKO mo3xe. [1pu
HEO0OXOIUMOCTH ITO TOJIE, TaK ke, KaK U MPebIaylIee, MOXKET ObITh TyCThHIM.

Ecmu Y KOMaHAbI UMCHOTCA KaKue-JImoo OII€paHabl, OHU 3aIMUCBIBAIOTCA B CJICAYIOIIEM U
MOCJICAHEM II0JIC CTPOKH - B I1OJIC OIICPAaHOOB. Takum O6p3.30M HoJIHasA KoMaHJa MOXKET
3aHUMAThb B CTPOKE MPOrpaMmbl OJJHO HUJIN ABA I1OJIA.



BBO/] CTPOKHU

JlaBaiiTe HanuIeM HEOOBITYIO MPOrPAMMKY, Haxosach B pegaktope GENS. [ls sToro
3arpy3uTe M 3aIyCTUTe acceMOep, Kak ObUTO CKa3aHO BBIIIIE, ISl ONPEICTICHHOCTH BBIOpaB
aapec 3arpy3ku paBHbIM 25000.

BBoaHTBH CTPOKHM MOKHO JBYMsI CIIOCOOAMH: TakK ke, Kak U B belicuke, To ecTh KaXKIbli pa3
HaOHUpaTh HOMEP U TEKCT, UJIK BOCIOIb30BaTHCS aBTOMAaTHUYECKOW HyMepalueil, 4To Ha Halll
B3IJISA]] HECPAaBHEHHO ynoOHee. [l aBToMaTudeckoi HyMepaly CTPOK HYXKHO Ha MOJICKA3Ky
penakropa (cumBo > ¢ kypcopom C mimum L) BBecT komanay | (Insert - pesxxum BcTaBKH CTPOK)
u Haxatb Enter. [lepBas ctpoka Oyner umets HoMep 10 u mocienyromme Homepa OyayT
yBenuuuBathes ¢ maroM 10. Ecnu Bel ojkenaeTe U3MEHHUTD MOPSI0K HyMepaluu CTPOK,
BBEIMTE TY k€ KoMaHAy |, HO ¢ IByMsl mapameTpamH, pa3/ielIeHHBIMU 3aISTOM: IIEPBOE YUCIIO -
HavyaJIbHBIA HOMEp, BTOpoe - mar. Hanmpumep, 1100,5.

Urak, BBeauTe komManay | ¢ mapamerpamu unu 6e3 - nocne crapra GENS 06a napamerpa mno
yMOJIYaHUI0 paBHbI 10, TO3TOMY B caMOM Havasie pabOThl MX MOXHO U HE YKa3bIBaTh.

Taxk kak B IepBOI CTPOKE METKH HaM He MOHAJ005TCs, cpa3y MnepeiiieM K Moo MHEMOHUK.
[lepexon Kk cienyromieMy o0 CTPOKU OCYIIECTBIISETCS BBOJIOM CUMBOJIA Ta0yJIsALUU, KOTOPBIN
HOJTy4aeTCs MPH OJHOBPEMEHHOM Haxkatuu kiasui Caps Shift u 8. (Bmecro cumBosios
TaOyJISUU MOKHO BBOJUTH ITPOCTO OJIMH WJIM HECKOJIBKO MPOOEIIOB - MOCIe OKOHYATEITFHOTO
BBOJIa CTPOKH OHU aBTOMAaTUYEeCKH OyayT 3aMEHEHbI KOAaMH TaOYJIISINH, U TP IPOCMOTpE
JMCTHHTA TEKCT OyJIeT BBIMJISIETh aKKypaTHO BEIPOBHEHHBIM 10 IpaHuLiaM noJieil.) Haxwmure
3Ty KOMOMHAIIMIO KJIaBHII U YBUJUTE, KaK Kypcop MEePEeCKOYUT BIPABO Cpa3y Ha HECKOJIBKO
no3uuuil neyatu. Tenepb MOXKHO HaOpaTh KaKyr0-HUOYAb UHCTPYKIIMIO.

Kak mpaBuiio, mporpaMmsbl Ha accemMOiepe HAYMHAIOTCS ¢ yKa3aHHs HAa4aIbHOTO aJpeca, TO eCTh
TOTO aJipeca, C KOTOPOro MOJIy4YeHHas mporpaMma OyJIeT 3arpy»KaThes B MaMsATh. DTO
JOCTUTAETCS BKIIFOYeHHEM B nporpammy aupekTiuBbl ORG (ot anra. Origin - Havano), cieaom
3a KOTOpPOH MUMIETCS ASCATHYHBIN WK mecTHaanarepuansiid aapec. (IIpu 3amucu
IIECTHAAIATEPUYHBIX YUCEN OHU JOJDKHBI HAUMHATHCS ¢ cuMBoJia #, Hanpumep, #3FC.)
HaGepure B nepBoii CTpoKe 3Ty AUPEKTUBY M YKaXKUTE 1ociie cuMBouia Tadyssauu agapec 60000.
Ecnu BBI ciydailHO Ha)KMETE HE Ty KJIABUIY, YIAJIUTh HOCJIECIHUI BBEICHHBI CHUMBOJI MOKHO
00bIuHBIM 00pa3om, HaxaB kinasuiiu Caps Shift/0 uiau Delete. Ho BoT nepemectuts Kypcop K
JF000MY CHMBOJTY CTPOKH CTaHIapTHBIMH METOJIaMH He yaacTcs: Beapb Kiaapumu Caps Shift/8,
KaK BBl Y)Ke 3HaeTe, OTBEYAIOT 3a BBOJ Ta0yssiuu, a Caps Shift/5 ynanut Bech TEKCT CTPOKH U
MEPEMECTUT Kypcop B caMoe €€ Hadano. 3aKOHYMTE BBOJI HA)KaTHeM KiaBUIIu Enter, mocie
Yero CTpoKa JOJDKHA MPUHSTH BUT

10 ORG 60000
a HUXKE TOSIBUTCSL HOMEP CIEAYIONIEH CTPOKU C KypCOpPOM.

AHaIOr1YHBIM O6p3.30M BBCAUTC CIIC ABC CTPOKMU:

20 LD BC,1000
30 RET



Teneps HaM HY>KHO BEpHYThCs B CTpouHblid pegaktop GENS. Jlns 3Toro 10cTaTouHo HaxaTh
knapumy Edit wim Caps Shift/1. Ha skpane cHOBa MOsSBUTCS MMOICKa3Ka, HAa KOTOPYIO MOYKHO
BBOJIUTh KOMaH/Ibl PEJIaKTOpa.

INPOCMOTP TEKCTA

[Tocnie BBOga 10CTaTOYHO OONBIINX MPOTPAMM YaCTO BO3HUKAET HEOOXOIMMOCTh IIPOCMOTPA
nosrydeHHoro Tekcra. Komanaa L 1mo3BosisieT BBIBECTH Ha SKpaH JUCTHHT IMPOTPaMMBI C JII000H
cTpoku 1o JoOyro. Eciiu koMaHa BBeIeHa 6€3 mapaMeTpoB, JIUCTUHT OyIeT BHIBOJUTHCS C
CaMOM MepBOM CTPOKHU U JI0 KOHIIA nmopuusiMu 1o 15 ctpok. [locie BeiBoga ouepeIHON MOPLIUH
Oyzer 0XHuIaThCs HaxkaTue Jio0oi kiaBuiu kpome Edit, koTopas npepBeT BbIBOI U BEPHET
yrpaBieHue peaaktopy. OO Bu1 KOMaH bl TAKOM:

L[HaualbHasa CTpokal[,KOHeuHas cTpokal]
KBa,I[paTHBIC CK06KI/I YKa3bIBarOT HA HeO6$ISaTeJ'ILHOCTB ImapaMcTpoOB.

Ecnu xotute, MOKeTe BOCIOIB30BaTHCS KOMaH10i L U elile pa3 B3MNISHYTh Ha TOJIBKO YTO
HaOpaHHBIN TEKCT.

TPAHCJIAOUA IPOI'PAMMBI

OTTpaHcaupyiiTe Tenephb MOJTy4eHHBIN HCXOIHBIN TekcT. BBenuTe komanay A 6e30 BCIKUX
napametpoB. Ha 3kpaHe 107mKHA TOSABUTHCA MPUMEPHO TaKasi HAJAIUCh:
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Pass 1 errors: 00
Pass 2 errors: 00

Table used: 13 from 104
TeKCT «amanKkuny, eCTECTBEHHO, MOXET OBITh U JPYTHUM, BCE 3aBUCUT OT BEPCHH, KOTOPOU BB
MOJIb3yeTeCh. 3/1eCh HaM Ba)XXHO, B 00IIIEM-TO, OJHO - TO, YTO HU B TIEPBOM, HH BO BTOPOM
npoxoe accemOnupoBanus (Pass) ommbok (errors) He ooHapyxeHo. Hano ckazatk, 4To
accembrep 0O6pabaThIBaET UCXOIHBIM TEKCT B JBa MPOXO0/1a: Ha TIEPBOM MPOBEPSIFOTCS
CUHTAKCUYECKHE ONMIMOKH U BHICTpAaUBAETCs Ta0IHIIa METOK (€€ pa3Mep IMOKa3bIBaeT camast
HWKHSS cTpoka cooOtenus Table used); Bo Bropom mpoxoje reHepupyeTcsl MallnHHBIA KO
IPOTPAMMBI.

BbIX0/l U3 GENS

Y6enuBiuce, yTo oUIMOOK HET (110 KpaitHel Mepe, rpyObIX), HEIIOXO0 ObIIO ObI IPOBEPUTH
paboTocrnocoOHOCTh MoMydHBITeiics: mporpammel. Pabotas ¢ GENS BbI B 110001 MOMEHT
MOYKETe BPEMEHHO MOIPOIATHCS ¢ acceMOepoM U BeINTH B belicuk, 1aB pegakropy komanay B
(Bye - «10 BcTpeun» uiau Basic, eciii BaMm Tak jierde 3allOMHUTB).



[Tocne Beixoaa 3 GENS4 Mbl pekOMEHAYEM BaM MPEXKJIE BCErO OYMILATh 3KPaH OMEepaTopom
CLS WJIM MPOCTHIM Ha)kaTHeM KiaBuiu Enter. Jlexo B ToM, 4To 3Ta Bepcusi MOIb3yeTcs Iis
BBIBOJIa HA OKPaH BCTPOEHHBIM JpaiiBEpOM, IIO3BOJISIOIIMM BBIBOJIUTH B CTPOKE /10 51 cumBoia
MEJIKUM MIPUGTOM, U MPU BBIXO/€ CTAaHAAPTHBINA KaHaAJ BHIBO/A MO KAKUM-TO MPUYUHAM HE
cpa3y BoccTaHaBiauBaeTcs. [103ToMy 10 OUMCTKHU SKpaHa OmnepaTop PRINT MOKET He JaTh
0’KHMJIA€MbIX PE3yJIbTaTOB.

BeposiTHO, BBl 00paTiiIi BHUMAaHKE Ha TO, YTO MPEIOKEHHBIA PUMEP B TOYHOCTH TIOBTOPSIET
IIPOrpaMMKY, KOTOPYIO MbI HEJaBHO BBOJMJIM € IIOMOLIBIO oneparopa POKE. [loBepbTe, 4T0
CZI€JIaIi 3TO MBI HE OT CKY/OCTH BOOOpPaKE€HUs, a Il TOr0, YTOOB! Bbl UMEIU BO3MOXKHOCTh
YAOCTOBEPUTHCA B HIICHTUYHOCTH ITOJyYEHHBIX TOI'/1a U cefyac pe3ylbTaToB. Beenure ¢
KJIaBUATYypBI CTPOKY

FOR n=60000 TO 60003: PRINT PEEK n: NEXT n
" YBUIUTC CTOJIOUK YHnCCiI, COBIMaAarOmMMnX ¢ TEMH, KOTOPLIC Mbl BBOJAWJIM PaHCC BPYUHYIO.

Cuoga Be3osute pegaktop GENS u BBeaute komanny L. Kak Buaure, TekcT HaOpaHHOU
IIPOrpaMMKH HUKYZa HE UCYE3.

BHECEHME B TEKCT U3MEHEHUH

Crenyromuii 1o BaXKHOCTH MOMEHT I0CJIE€ HabOpa CTPOK - PEJaKTUPOBAHUE HCXOAHOTO TEKCTA.
Benp TpyaHo cebe mpencTaBuTh, 4YTO KaKasi-TO MPOrpaMMa MOKET ObITh HalMcaHa OJHUM
3aX0JI0M, Cpa3y HA4YMCTO, 6€3 OMMOOK M oneyaToK. J{JIsi 3TOro Hy)KHO HAYIHUTHCS OBICTPO
U3MEHATH TEKCT CTPOK, HE TIEPETIUCHIBAs UX LEIUKOM, BCTABIISTh HEIOCTAIONINE KOMaH/IbI,
YAQIATD JIMIIHUEC U, HAKOHCII, 3allMChIBATH IIPOrpaMMy Ha BHEIITHUHN HOCHTCIIb, YTOOBI T1IJI0AbI
BAIlIErO TPYJla HE MPOMau 1apoM.

Haunem co crmoco0oB BHECEHHSI TPABOK B YK€ UMEIOIINICS TeKCT. J[1s BBI30Ba CTPOKH Ha
penaktupoBaHue caykuT komanna E (Edit) c Homepom HyxkHoit cTpoku (puc. 3.1). [laBaiite B
HAaIIeH MPOrpaMMKe MTOANPABUM, HapuMep, CTPoKy 20, H3MEHUB YHCIIO0, 3arpyKaeMoe B
peructpoByto napy BC. Beenute xomanny E20. To, 4T0o BbI yBUAEIH, BO3MOKHO, HECKOIBKO
yIuBIIO Bac. Ha akpaHe mosiBUIIach BEI3BAHHAS CTPOKA, HO KypCcop Ha HEell He 3aepKalcs, a
MIPOCKOYMII HIDKE, HareuaTaB TOJIbKO HoMep. Bech ocTanbHOI TeKCT Kyaa-To noaeBaics. Moxer
CO3/7IaThCS TAKOE BIIEUATICHUE, UTO TeMeph HEOOXOIUMO HAOUpaTh BECh TEKCT 3aHOBO. O/IHAKO,
3TO TOJBKO BIIEYATIICHHE, U HAa CAMOM JIeJie CTpOKa ceilyac roToBa K pelaKTHPOBAHHUIO.
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Puc. 3.1. Pedakmupoeanue cmpoxu 6 GENS4

BbI MOkeTe BHOCHTh U3MEHEHUS B TEKCT CTPOKHU JIBYMS CIIOCOOAMH: B pedicume 6CMasKu, B
KOTOPOM BHOBb BBEJICHHBIC CHMBOJIBI «Pa3/IBUTAIOT» CTPOKY M HE 3aTHPAIOT UMEIOIIUICS TEKCT,
U B pedicume 3aMeHbl, B KOTOPOM HOBBIC CHMBOJIBI JIOXKATCSI TOBEPX MPEXKHUX. B 1r000M ciydae
CHayaJia He0OXOIUMO TIOJIBECTH KypCOp K TOMY MECTY CTPOKH, T/I€ TPEOYIOTCS KaKue-11uoo
U3MEHeHus. BrpaBo Kypcop MOXKHO MepeMeIaTh 1Mo OJHOH NO3UINH, HAXKUMas TIPOOeI, Wi
pa3oM MepecKakuBaTh K CleayromemMy mojro npu Haxaruu Caps Shift/8. Ilepememnias kypcop,
BBl YBH/IUTE MOSIBIISIOIINIICS 1TOJI HAM TEKCT CTPOKU. Bo3Bpar Ha OfIHY MO3HIIUIO BIEBO
npoucxoauT npu Haxxartuu kiaapuim Delete (Caps Shift/0)(o6paTure BHuManue Ha TOT (axT,
4TO MOKA eIl[e HUYETO He YIAISETCsl - BBl IPOCTO MEpeMeIaeTe Kypcop, a BEpXHsisi CTpOKa
HY>KHa JJIs TIOJICKa3KN).

[TonBenute xkypcop K unciy 1000 Tak, YTOOBI OH HAXOUIICS TOYHO MOJ €AUHUIIEH. 3aTeM
HaxmuTe kinaBumy C s mepexojia B PeKUM 3aMEHbI CHMBOJIOB (B PEXKUM BCTaBKH MOKHO
nepeiTy, HaxkaB knasuiry |, HO 3To - Ha Oynymiee). OOpaTuTe BHUMaHUE, YTO KypCcOp MPU 3TOM
WU3MEHSET CBOM BU. Tenepb OH BHITISIUT KaK HHBEPTUPOBAHHBIA CUMBOJ + (B peKUME BCTABKU
Kypcop MMeeT BHJI CUMBOJIA *, ¥ 3TO TOXe - Ha Oyayuiee). 3amenute uudpy 1 Ha 5, a
CJIEMYIONINN HOJb, CKaXKEM, Ha 3. 3aTeM BBIMIUTE U3 PeKMMa 3aMEeHBI, HaXKaB ENter u, HakoHer,
BBEJIUTE CTPOKY B MIPOrpaMMy, elle pa3 HaxaB Enter. PexaktupoBaHue cTpOKH 3aKOHYEHO, U
ceryac oHa JOJKHA UMETH BUI

20 LD BC, 5300
Moskere acceMOIMPOBATH HOBBIN TEKCT U, BhIIA B beliCHK, BHITOTHUTH MOTYYHBIIYIOCS
MPOTPAMMKY OIIEPaTOPOM

PRINT USR 60000
Hpe>1<)1e 4YCM II0Ka3aThb BaM, KaK MOXXHO COXPAaHUTb HCXO)IHI:IfI TEKCT ¥ TOTOBBIA MAITMHHBIA Kon,
MMPUBCACM U OCTAJIbHBIC KOMAaHAbI pCAAKTUPOBAHUA CTPOKHU. Bot onu:



L (List) - IIOKas3aThb Ha SKpaHe TeKylWMy BUI CTPOKMU;

K (Kill) - YIOaJuTb CHMMBOJI B [O3ULUNM KypCcopa;

Z (Zap) - yIaJuThb BEeCb TEKCT OT Kypcopa IO KOHLa CTPOKMU;

X (eXpand) - nepeMecTUTb KYpPCOP B KOHEll CTPOKM M BOMTU B PEXUM BCTaBKM;

Q (Quit) - OTMEHWUTL BCE€ CIOeJIaHHEE MNPaBKM UM BaKOHUUTH PEeHAKTUPOBAHME CTPOKMU;
R (Reload) - OoTMeHMTH BCe MCIOPAaBJIEHMSA M HadaTb PEeHaKTUPOBAHME SBaHOBO.

Bce 3Tu koMaHAb! BBIOJIHSIOTCS JO BKIFOYEHUS PeXKMMOB BCTaBKH MIJIM 3aMEHbI CUMBOJIOB
(xomanas! | umu C). Ecnu sxe 0JH U3 3THX PEKUMOB YK€ BKIIIOUEH, CIEeyeT MPEexk/Ie BBIUTH U3
Hero, HaxkaB Enter.

COXPAHEHHUME U 3ATPY3KA TEKCTOB U IIPOI'PAMM

Pa3zo6paBiucek ¢ MeTo1aMu pelakTUPOBAHUSI CTPOK, [OPa y3HATh, KAK COXPaHSAIOTCA
pe3yabTathl. B otnuune ot beiicuka, penaktop GENS mo3BosisieT coxpaHuTh HE TOJIBKO BECh
TEKCT LEIUKOM, HO U IPOU3BOJIBHYIO €r0 4acTh, AJis 4ero B komanze P (Put text) mpexzae
YKa3bIBACTCS HauaIbHAsI CTPOKA COXPAHSIEMOTo parMeHTa, a 3aTeM - KoneuHas. CaMpIiM
MOCJIETHUM [1ApaMETPOM KOMaHbI CAYKUT UMS, I10J KOTOPBIM Bbl XOTUTE COXPAHUTH TEKCT.

(Y cTpodHOro peakTopa ecTh OJJHO [0JIE3HOE, HO B HEKOTOPBIX CIy4yasiX OacCHOE CBOMCTBO:
4acTh KOMaH/, Oy yuu BBEJEHHBIMU O€3 TapaMeTPOB, BHIMOIHIETCS ¢ TapaMeTpamMu
npeablayneid koMmanael. [loaromy, Ha epBbIX nmopax OynbpTe 0co00 BHUMATENbHBI.) [loCKOIBbKY
B 9TOM KOMaH/ie HET HeoOs3aTeNbHbBIX [TapaMeTPOB, TO VIS 3AITUCH BCETO TEKCTa MOKHO 33/1aTh
rpaHULIbl HOMEPOB COXPAHSAEMBIX CTPOK «C 3allaCOM» U BBECTHU, HAPUMED, TAKYIO CTPOUKY:

P1,20000, ASMTEXT

Ecnu BBI paboTaeTe ¢ JUCKOBOJIOM M UMEETE B CBOEM PACIIOPSIKEHUH JTUCKOBYIO BEPCHIO
accembnepa GENS4D unu gens4b, To MokeTe 3anucaTh UCXOIHBIN TEKCT Ha IuckeTy. Dopmar
KOMaH/IbI B 3TOM CJIy4ae OCTaHETCs, B OOIIEM-TO, TEM KE CaMbIM, TOJIBKO UM (haiisia JOIKHO
HAYMHATHCA C YKa3aHUs HOMepa JUCKOBO/IA, K KOTOPOMY BBl COOHMpaeTech 0OpaTUTHCS.
Hanpumep, 115 3anucu Ha JUCKOBOJ A HY>KHO BBECTH

P1,20000,1:ASMTEXT
3aMeThTe, UTO IBOETOYHE MEXKIY HOMEPOM JTMCKOBO/Ia U UMEHEM 00sI3aTEIbHO.

OOpatHoe neiicTBHe - 3arpy3Ka paHee CO3JJaHHOTO HCXOTHOTO TEKCTa - OCYIIECTBISIETCS C
nomoIpo komau bl penaktopa G (Get text). @opmar ee moxox Ha GopmaTt MpeABIAYIICH
KOMaH/Ibl, paB/ia, 3HaueHHue UMeeT TOJIbKO MOCIeAHUN apaMeTp - uMs ¢aiina. [loatomy ms
3arpy3ku nporpamMmmbl GAME ¢ MmarauTogoHa cieayer BBECTH

G, , GAME
a JUIs 3arpy3Ku OJJHOMMEHHOTO (haiiyia ¢ TMCKoBoIa B 7Ta e koMaHaa mpuMeT BUJ

G, ,2:GAME

[To cpaBHeHwmto ¢ oneparopom belicuka LOAD y koMaHabl G ecTh OJTHO CYIIECTBEHHOE OTIINYHE:
OHa HEe YHUUTOXKAET YK€ UMEIOIINNCS B MAMATH TEKCT, a J00aBisieT HOBBIN B KoHell. [Tocne
00BeAMHEHUS CTPOKH MTPOrpaMMBbl OyIyT IEPEHYMEPOBAHbI C HOMepa | U ¢ €AMHUYHBIM LIaroM.
YacTo Takast 0cOOeHHOCTh KoMaH/ bl G OBIBAET HE TOJIBKO MOJIE3HA, HO ¥ MPOCTO HEOOX01UMa,
OJIHAKO €CJI Bbl cOOMpaeTech NopadoTaTh HaJl HOBOM MTPOrpaMMOH, MPEkKAE YEM €€ 3arpyKarh,
HaJ10 YOeIUThCs, UTO PEJaKTOp CBOOOAEH OT KaKOro Obl TO HU OBLJIO TEKCTA, a €CJIU HeT, TO
YIAIUTB ero (KaK 3TO ClIeNaTh, Mbl CKaXKeM YyTh TO3KE).



Jls coxpaHeHusl MOTY4eHHOT'0 MAIIMHHOTO K0/1a (HEpeAKO Ha3bIBaEMOT0 0OBEKTHBIM, XOTS 3TO
Y HE COBCEM BEPHO) MOKHO BOCIIOIB30BaThCs KoMaHoi O (Object). OHa MMeEET CHHTaKCHUC,
aQHAIOTHYHBIN KoMaHe G, TO eCTh JUIsl 3aliCH OTTPAHCIMPOBAHHON MPOTpaMMBbI B (haiii
MYPROG mnipu paboTte ¢ JICHTOH HY>KHO BBECTH CTPOKY

0, , MYPROG
a mpu paboTe ¢ JUCKOBOJOM A 3Ta KOMaH/a 3alUIIETCs Kak

0, ,1:MYPROG
3anuceIBasi TEKCTHI U porpaMmsbl Ha AUCK, Bl MHOI'/Ia MOXKETC YBHUJICTh HA OKPAHC HAAIINCH

File exists Delete (Y/N)?

COOOIIAOIYIO0 O TOM, YTO OJHOMMEHHBIH (hailsl y)ke uMeeTcs Ha Tucke. B aTom ciydae Bam
IPEeUIaraeTcs peluTh, yAAISATh 3TOT (Gaiiia UM 0TKa3aThes OT 3aIUCH C TEM, YTOObI 3aMEHUTh
JUCKETY U IOTBITAThCSI COXPAaHUTh TEKCT elle pa3. Eciiu Ha 9TOT 3anpoc OTBETUTh HAKATUEM
KJIaBUIIN Y, TO (ailn Ha qucke OyIeT nepenucan, HaKaTue JII000i Apyroi KIaBHIIHU MPHUBEIET K
OTKa3y OT BBIIIOJIHEHUSI KOMaH/BbI.

YAAJIEHHUE TEKCTA

Jlis ynaneHus: HEHY»KHBIX CTPOK UCXOJIHOTO TekcTa B penakrope GENS umeercst HeCKOIbKO
BO3MOXKHOCTEH. [lepBas M3 HUX B TOUHOCTH MOBTOPSIET CIIOCO0 M30aBJICHHS OT JIUIITHUX CTPOK B
belicuke: mocrarouHo HaOpaTh HOMEP ynaiasieMol CTPOKU U HaxkaTh Enter.

Ho, xak Bbl MOHUMAaeETe, TAKOM CIIOCO0 MpHEMIIEM Ui yalleHHs! IBYX-TPEX CTPOUEK, KOI/1a XKe
TpeOyeTcst TMKBUANPOBATH 3HAUNTEILHYIO YaCTh TEKCTA, M0I00HAst METOIMKA IPEBPAIAeTCs B
HacToAuyo neITky. @upma HISOFT yuna nnTepechl nporpaMMHCTOB U BKIIOYHIIA B PEJAKTOP
BO3MOXKHOCTh YAaJIEHUsI IPOU3BOJILHON IPYMIIbI CTPOK. J{j1st 3THX 1eneit cinyxut komanaa D
(Delete - ynanute) ¢ AByMs TapaMeTpamH, pa3/ielieHHbIMHE 3arsToi. [IepBbiM yKa3biBaeTcs
HOMEp HavaJbHOHU CTPOKHU yAalseMoro ()parMeHTa, a 3aTeM - HOMep MOoCIeIHEHN yaanseMoil
cTpoku. Hampumep, U1 HCKIIIOYEHUs U3 TEKCTa CTPOK, HAYUHAsA ¢ COTOU U 10 CTOIATUIECATYIO
BKJIFOYMTENIBHO, HY’)KHO BBECTH KOMaHIy

D100, 150

OO0paraTses ¢ 3TOM KOMaHI0M HY’KHO JOCTATOYHO OCTOPOKHO, TAK KaK BBIIIOIHIETCS OHA Cpa3y
e IocyIe BBOJA, 0€30 BCAKUX JOMOTHUTEIbHBIX OATBEPKIAOIINX 3aPOCOB, 3 BOCCTAHOBUTh
yaJeHHBIA TEKCT MOYKHO OYJET TOJIBKO €CJIH Bbl YCIIENH COXPAHUTh €0 Ha JICHTE WM JUCKETE.
Hu B koeMm ciyyae He cieyeT UCIob30BaTh KoMaHay D Ge3 mapameTpoB, OTOMY Kak MpH 3TOM
OyIyT B3STHl HapaMeTpbl IPeabIIyIei BBEICHHON KOMaH/bI (TapaMeTphl 10 YMOIYaHUIO), a
OHH MOT'YT JJaJIEKO HE COOTBETCTBOBAThH JKEIIAEMBIM.

B penaktope GENS ecTs emie oiHa nofie3Has KOMaHAa, TpeIHa3HauYeHHAs! s YAaIeHUS TEKCTa.
910 koMana Z. C ee MOMOIIBI0 MOKHO OBICTPO YHHUTOXXHUTH Cpa3y Bech TeKCT. OHa He TpeOyeT
HUKaKHX MTapaMeTPOB, a MOCJe BBOJIA MPOCHUT MOATBEPANTH BAllld HAMEPEHUS 3alIPOCOM

Delete text (Y/N)?
Ecau BEI HE nepeaymaii CTuparb TCKCT, HAXKMUTC KJIIABUITY Y, B IPOTUBHOM CJIy4ac - J'IIO6YIO

JIPYTYIO KJIaBUIITY.
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OraBaenue

I''TABA UYETBEPTAA,

MMoKa3bIBaOIIasi, Kak ¢1eJlaTb HAAIIUCh HA JKPAaHE U CO3aTh l'[pOCTGﬁIIIHQ u306pamennﬂ

[TomryunB W3 NpeABLAYIICH IIIaBbl HEKOTOPOE MPEICTABICHUE O CTPYKTYPE acceMOIepHOI
ctpoku, penakrope GENS u 060 BceM npodem, 4TO COBEPIIEHHO HEOOXOAUMO ISt pabOTHI C
accemM0epoM, MOXKHO, HAaKOHELL, IPUCTYNAaTh K nporpaMmmupoBanuto. C 4ero xe HauyaThb?
HagepHoe, Mbl HE CHITBHO OIIMOEMCS, €CTTU MPEIOI0KUM, UTO MEepBeiiIee xKelanue J1rodoro,
HAYMHAOIIETO U3Yy4aTh HOBBIU S3BIK - 3TO MOJYYUTh YTO-TO Ha dKpaHe. [IycTh 3To OyneT Bcero
JUIIb Kakas-HUOYIb HAAMKICh, WM JIaXe MPOCTO OAHA-eTUHCTBEHHAs OyKBa.

VIMEHHO ¢ TaKMX IPOCTHIX JEHCTBUM MBI 1 HAYHEM HAILIM OIIBITHI B IPOTPaMMUPOBAHUH,
IIOCTETNEHHO YCIIOXKHSIS 3a/laHus U U3y4asi Bce HOBbIE U HOBbIE KOMaH bl acceMOiepa. Ha mepBbix
IIOPAaxX BbI JOJKHBI HAYYUTHCS BBIBOJUTH B ONIPEACIICHHOE MECTO 3KpPaHa CUMBOJIBI ¥ YHCIIA,
IpUYEM C 3apaHee 3aJaHHbIMH aTpUOyTaMH, yMETh CTaBUTh TOUKHU, IIPOBOJAUTE JIMHUU, TYTU U
OKpyXHOCTU. OCBOUB «I’)KEHTJIBMEHCKHI1» HA0Op KOMaH/| ¥ IPUEMOB ITPOrPaMMHUPOBaHUS,
MOJKHO IIOIIBITAThCA CO3AATh HA DKPAHE HEUTO IOJIE3HOE, HAIIPUMED, TEKCT, 3aKJIFOUEHHBIN B
paMKy WM OJIMH U3 KaJpOB 3aCTaBKH C HAAMKUCSIMH KaK PYCCKUMHU, TaK U JJATUHCKUMHU OyKBaMHU.

BbIBO/JI BYKBEHHbIX U IU®POBbIX CUMBOJIOB

|4 k] NpeaAbIAYICTO OIIMCAaHW Bbl, BO3MOKHO, CACJIaJIN BBIBOA, YTO celiyac HaM MNpEaACTOUT JOJIras
U KpOTOTNIMBas paboTa HaJ CO3/IaHuEeM MOAIPOrpaMMBbI BEIBO/Ia CHMBOJIOB Ha dKPaH, 3aTeM
MPUJIETCS THCATh elle OAHY IPOLEAYpPY, YCTaHABIMBAIOIILYIO [[BETA MeyaTaeMbIX OyKB U 1udp, a
HATOCTIEI0K, COOpPaB OCTATKU yracaroluX CHII, IPUIYMBIBATh CIIOCO0, KaK BBIBOJUTH CPa3y
1eJble CTPOKH... M mocse BCero 3Toro pemuThb, 4To ropasio mpoiie 1 3¢phekTuBHEe
BOCTIOJIb30BaThCS orneparopoM belicuka PRINT 1 3a0bITh 00 acceMOiepe Kak 0 KOIIMapHOM CHE.

Tak BOT, cMeeM Bac 3aBEpPUTh, YTO HUUETO MOJ00HOr0 BaM He rpo3uT. O4eHb CKOpPO BbI
y0OeauTech, 4To OOJIBIIMHCTBO ONepalui, 10CTyNHbIX beiicuky, B accemOiepe BBINOIHAETCS
IIOYTH TaK K€ MPOCTO. Benpb, Kak MbI yxe roBopuiH, B [I13Y komnbrorepa nmerorcs
HE00X0IMMbIe MOANPOTPaMMBI JIJIs1 BBIIOJHEHUS BceX OEHCUKOBCKUX orepaTropos. [loaTomy Bo
MHOT'MX CTy4asiX JOCTaTOYHO 3HATh JIUIIb JIBE BEIIU: IEPBOE - II0 KAKOMY aJIpecy pacloyiokKeHa
Ta WM MHAs MOANPOrpaMMa, U BTOPOE - Kak ATOH MOANporpaMme nepeaars Tpedyemble
napameTpbl. Hy U, KOHEUHO e, HY’)KHO IIPECTaBIISITh, KAKUM 00pa30M BOOOIIE BBI3BIBAIOTCS
HOJIpPOrpaMMBbl B acceMOuiepe. A BBIIOJHSIET 3TO JieiicTBUe KoMaHja Mukporporeccopa CALL
(3BaTh, BBI3BIBATH), KOTOPYIO MOKHO CPAaBHUTH C U3BECTHBIM BaM OIEPATOPOM GO SUB. TOJIBKO
BMECTO HOMEpa CTPOKH 0CJI€ KOMaH/ bl YKa3bIBAETCS apec nepexoa (eme pa3 HalOMHUM, YTO
ajzipeca 0003HAYarOTCs YUCIaMu B AuanazoHe ot 0 1o 65535).


wgasm02.htm
wgasm04.htm

Chauana pa3bepemcs, 4To TpeOyeTcst Ui e4aTd CUMBOJIOB.

O61asich ¢ belicukom, Bbl MOTIIM 3aMETUTD, YTO OIIEPATOP PRINT BECbMa YHUBEPCAJIEH U
UCHONb3YyeTcs Ul MHOTHX 1iesieil. C ero moMouibio MO>KHO BBIBOJIUTh CUMBOJIBI U CTPOKHU HE
TOJIBKO Ha OCHOBHOH 3KpaH, HO U B CIY>KEOHOE OKHO, €CIIH HAaIIUCaTh PRINT #0 MJIM PRINT #1.
B cucreme TR-DOS 310T e onepaTop mpuMeHseTCs IS 3alTUCH B (DaIbl IPSIMOTO U
HOCJIEI0BATENIBHOTO JOCTYIIA, a JJIs BbIBO/IA HA IPUHTEP UMEETCs Apyrasi €ro pa3HOBUAHOCTD -
orepaTop LPRINT.

J171st MHOTHX, BEpOSITHO, HE OyJIeT HOBOCTBIO, UTO LPRINT, B CYIIHOCTH, 3TO YK€ HEKOTOpPOE
u3nuiiecTBo beiicuka, Tak Kak 4yacto yJoOHee ObIBaeT 3aMEHSTh €ro Ha PRINT #1i, Iie 1=3,
KOTOPBII BEIBOIUT UH(OPMAIIHIO B MTOTOK #3 (IMOIPOOHO O KaHalaX U MOTOKaX MOKHO
MpouunTaTh B [2]), To ecTb Ha npuHTep. Ecnu ke HoMep moToKa B orepaTope PRINT HE
KOHKPETU3UPOBaH, TO IO YMOJIYAHUIO BBIBOJI OCYLIECTBIIIETCS B IOTOK #2 - HA OCHOBHOM 3KpPaH.

B 1o Bpems kak B belicuke HY>KHBII MOTOK YCTaHABIIMBAETCS aBTOMATUYECKH, B acceMOuiepe
MPOrPaMMHUCT CaM JOJIKEH 1M03a00TUTHCS O CBOEBPEMEHHOM U MPAaBUILHOM BKJIIOUEHUU
Tekymero notoka. Jus stoit nenu B [13Y umeercs criennanbHas moamporpaMmma,
pacmosioxeHHas 1o aapecy 5633 (wu B mectHaanarepuanom dopmate - #1601). I[lepen ee
BBI30BOM B aKKyMYJISITOP CIeAyeT MOMECTUTh HOMep Tpedyemoro notoka. Bel, HaBepHoe, erie
He 3a0bUTH, YTO JIJTs 3aHECEHHS B KAKOH-JTMOO PErucTp WIN PETHCTPOBYIO Mapy HEKOTOPOTO
3HauYeHMs ucnonb3yercs komanaa LD. Takum o6pa3oM, Ha3HAUYUTH MOTOK #2 JUIS BHIBOJIA HA
OCHOBHOM 3KpaH MOKHO BCETO IByMsI KOMaH/1aMi MUKPOIIpOLieccopa:

LD A,2
CALL 5633

ITocne 3Toro MOXHO LITO-HI/I6y,Z[I:' HaIlMCaTb HAa 3KpaHEC.

[ToanporpamMma, COOTBETCTBYIOIIAs ONEPATOPY PRINT (WJIM LPRINT) pacrojaraercs mno
azpecy 16, a mepez ee BBI30BOM B pETUCTPE A CJIENYET yKa3aTh KOJ BBIBOJUMOro cuMBoia. To
€CTh, YTOOBI HalleyaTaTh, HapuMep, OykBy A, 3arpy3uM B aKKyMYJIATOpP KOJ 65 U BbI30BEM
HOJIpOrpaMMy ¢ ajgipecom 16:

LD A, 65
CALL 16

Teneps ocraercs nonucath komany RET u nporpammka, nevaratomiast Ha 3kpaHe OykBy A,
Oyzert, B mpuHLHKIE, roToBa. HO, Mpex/e yeM npuBecTH 3aKOHUEHHBIH TEKCT, XOTeJI0Ch Obl
CKa3aTh €lle BOT 0 ueM. Bo-nepBsIX, /Ul ONpe/ieNeHus KOJ1a HY’)KHOTO CUMBOJIA HE 00513aTENIbHO
KaX/IbIi pa3 3ariisi/ibIBaTh B TAOJIHUILY, MOXKHO MPEAJIOKUTH acceMOIepy caMOCTOSTENILHO
BBIYMCIIATH KOJBL. JIOCTaTOYHO HYKHBIM CUMBOJI 3aKJIFOYUTh B KaBbIUKH. B Halem ciydae 1o
OyZeT BBIIIAJCTD TaK:

D A, n"an
U emte ogmH MOMEHT.

Ecnu BB mu3accemMOnmupyeTre Jaxe eyt COTHIO (PUPMEHHBIX UTPYIIIEK, TO BPSI JIU TIE-TO
obHapyxute nacTpykuuo CALL 16, xoTs 100pas moJioBUHA U3 HUX HE OTKa3bIBaeT cede B
YIOBOJILCTBUH TTOTIOIH30BATHCS BO3MOKHOCTAIMHU [13Y. OOBsICHAETCS 3TO TEM, YTO B CHCTEME
KOMaH]1 MUKporipoleccopa Z80 amns BbizoBa nognporpamm nomumo CALL umeercs emre ogHa
MHCTPYKIUS, Oojiee orpaHMYEHHasl B IPUMEHEHUH, HO 3aT0 U Oojee 3pexTuBHas. ITO KOMaHIa
RST. Ona otnuuaercs ot CALL, B CyIITHOCTH, TOJBKO OJHHUM: C €€ TIOMOIIBIO MOXKHO



00paTUThCS TUIIHb K HECKOIBKUM TIEPBBIM, IPUYEM CTPOTO (DUKCHPOBAHHBIM, aJIpECcaM.

B vactHoCcTH, K anpecy 16. A OCHOBHOE MPEUMYIIIECTBO ATOM KOMaHIAbl COCTOUT B TOM, YTO OHA
OUYCHb KOMIIAKTHA ¥ 3aHMUMAET B TIAMSITH BCETO OJWH OalT BMECTO TPEX, TPEOYEMBIX IS
pasmenienus koaoB komanael CALL. IToatomy BMecTo

CALL 16
3HAYUTCIIBHO BBII'OJHCC ITUCATh

RST 16
[TonBoAs UITOT CKa3aHHOMY, MOKHO HAIIMCATh MPOTPAMMKY, KOTopas Oyaet paboTarh mogo0HO
omepaTopy PRINT #2;"A". 3arpy3ute GENS u B penakrope HabepuTe TaKoi TEKCT:

10 ORG 60000
20 LD A,?2
30 CALL 5633
40 1D A, "A"
50 RST 16

60 RET

Uto0bI MPOBEPHUTH PAOOTY ATOM MPOTPaMMKH, OTTPAHCIHPYUTE €€, BBE/IS B PEJAKTOPE KOMAaHy
A, a 3arem BbliinuTe B belicuk u, npeBapuTeIbHO OUUCTHUB 3KpaH, 3amycTuTe ee ¢ ajapeca 60000
OIepaTOpPOM RANDOMIZE USR 60000.

[Tocne 3TOro MoXKeTe MOAKCIEePUMEHTUPOBATh, OJICTaBIIsI B cTpoke 40 npyrue 3Ha4eHus JUis
peructpa A. [TocMoTpHTe, 9TO MOTYIUTCS, €CITH YKa3aTh KOJIbI ICEBIOTPAPUICSCKUX CUMBOJIOB,
UDG WJIM KJIFOUYEBBIX CJI0B beiicuka, koTopsie umeroT 3Hauenus ot 128 go 255. IlpaBaa, B 3Tom
ClIy4ae MPHUAETCS 0TKAa3aThCsl OT CUMBOJIBHOTO MPEACTABIECHUS KOJOB U HYKHO OyJIeT BBOJIUTH
HETIOCPE/ICTBCHHBIC YUCIIOBEIC BEIMYNHBL. TeM He MeHee, BBl yoeauTech, uro komanaa RST 16
MIPEBOCXOTHO CIPABIIACTCS C IMMOCTABJICHHOM 3aa4eil 1 paboTaeT TOYHO TakK JKe, Kak paboTair Obl
B 9TOM CJIy4ae U onepaTop PRINT.

DKCTIepUMEHTHI SKCIIEPUMEHTAaMH, HO 3/IeCh MbI JOJDKHBI ClIeJaTh HEOOBIIOe MPeypPEKICHHUE.
B nporpamMmMmupoBanun Ha acceMOJepe UMEETCsI MHOYKECTBO «ITOJIBOJTHBIX KaMHEH», IOATOMY He
OYEHb YAUBISUTECH, €CIIHM MOCIIE OUYEPEAHOIO OMbITA Ballla MPOTPAMMa «YyJIETUT» B HEU3BECTHOM
HarpaBieHuu. J[aOb1 n30ekaTh CTPECCOB, BEI3BAHHBIX MO00HON HEMPUSITHOCTHIO, BCer/a mepej
CTapTOM NPOrpaMMbl COXPaHSAHTe H3MEHEHHbIH NCXOAHBIN TEKCT, a JTy4lle - HE 3aX0UTE B
CBOMX M3BICKaHMSIX Yepecuyp JaleKo, MoKa He U3y4YnuTe KHUTY J0 KOHIIa. B cBoe Bpems MBI, 10O
BO3MOXKHOCTH, pacckakeM 000 Bcex (Hy, o KpailHel Mepe, 0 MHOTHX) «KPYTBIX TTIOBOPOTaX»,
MOJICTEpPETaloUX MPOrPaMMHUCTOB-aCCEMOIEPIIIMKOB HA TTYTH CO3/IaHUSI TIOJTHOIICHHBIX
porpamm.

CrnenaB nepBblil, caMblid TPYIHBIH 1Iar, ABUHEMCS JAJIbIIE€ U HECKOJIBKO YCIOKHUM HaIlly
nporpammky. [lonmpoOyem HamedaTratb CUMBOJI B OIIPEIEIIEHHOM MECTE dKpaHa, Hanmpumep, B 10-
it cTpoke u 8-M cTondIIe, TO €CTh MOMBITAEMCSI BOCIIPOU3BECTH OMEepaTop PRINT AT 10,8;"X".
Oxka3sbIBaeTcs, ¥ 9TO B acceMOliepe caienaTh He MHOTUM TpyJiHee, ueM B belicuke.

[ToMrMO OOBIUHBIX «II€YATHBIX» CUMBOJIOB (Tak Ha3biBaeMbiX, ASCII-kom0B), mceBnorpaduku,
UDG ¥ TOKEHOB (KJTFOUYEBBIX CI0B) belicuka cymiecTByeT psiji CrenuaibHbIX KOJIOB, KOTOPHIE HE
BBIBOJISITCS, @ CITY)KaT JIJIsl yIPaBIICHUsI MedaThio. YacTo UX Tak U HAa3BIBAIOT - YIPABIISIONINE
cuMBOJIbl. OHM UMeErOT KoAbl OT 0 0 31, XOTs mpu BBIBOJE HA 3KPaH UCHOIB3YIOTCS HE BCE, a
TOJIbKO HEKOTOPHIE U3 HUX.



JlupeKkTHBe AT COOTBETCTBYET YIPABIAIOLIMN CUMBOJI € KozioM 22. Y kpome 3TOro koja
HE00XO0/IMMO BBIBECTH €IIIE /1B, YKA3bIBAIOIMX HOMEPA CTPOKHU M CTOJI0La Ha SKpaHe. To ecTs,
koMaHay RST 16 Hy>KHO BBIIIOJHUTbH TPUXK/IBL:

LD A,22
RST 16
1D A,10
RST 16
LD A,8
RST 16

IIocie 3TOro MOXHO BBIBECTH 1 CaM CHMBOIJL:

LD A, nyn
RST 16

Ynpasistonue Koabl HMEIOTCS U JUIS BCeX MPOYUX JIUPEKTUB OllepaTopa PRINT: TAB, INK,
PAPER, FLASH, BRIGHT, OVER, INVERSE, a TaKXe JIJIA 3ansAToi u anoctpoda. B Tabdi. 4.1
MPUBE/ICHBI 3HAUEHHUS BCEX YIPABISAIONIMX KOJIOB, a TAKXKE YKa3aHO, Kakue 0ailTel TpedyeTcs
nepeaarh B KauecTBe napameTpoB. Kak Bunure, 1ist ko10B 6, 8 1 13 1OMOTHUTENBHBIX JaHHBIX
He TpebyeTcs, kol 16...21 Hy»)aarTcs emle B oJHOM Oaiite, a 22 u 23 0>XKu1al0T BBOJA JIBYX
3HaueHuit. OOpaTuTe BHUMaHUE, 9TO KO 23 (TAB), BOIIPEKU OXKHIAHUSAM, TPEOYET HE OJHOTO, a
JIBYX OalT, XOTS HA CaMOM JieJie POJIb UTPAET TOJIBKO MEPBBINA U3 HUX, & BTOPON UTHOPUPYETCS U
MOJKET OBITh KAKMM YTOJHO (Ha 3TO B TAOJUIIE YKa3bIBACT BOMPOCHTEILHBINA 3HAK).

Tabnuya 4.1. Koovwl ynpasnenus neuamoto

|Koz[ ‘BaﬁTBI [1apaMeTpoB ‘3HaquHe

|6 ‘- ‘3an;1Ta;1

|8 ‘- ‘3a60171

|13 ‘- ‘HepeBoz{ cTpoku (amoctpod)
16 |colour e TNk

|17 ‘Colour ‘I_[BeT PAPER
18 |flag [FLASH

|19 ‘flag ‘BRIGHT

20 |flag | INVERSE

21 |flag OVER

|22 ‘Y, X ‘HOBI/IL{I/IH AT
|23 ‘X, ? ‘HOSI/IHI/I?I TAB

I[OHYCTI/IMBIG 3HAYCHUA IS ITapaMEeTPOB CICAYIONIHNEC:

colour - 0...9

flag -0 mm 1
X - 0...31
Y - 0...21

Teneps HamuieM Ha acceMOJiepe MpUMep, COOTBETCTBYIOIIUIT OIEpaTopy

PRINT AT 20,3; INK 1; PAPER 5, BRIGHT 1; "OK."

st 6ob1IeH HATTSATHOCTH CHAOIMM Hally MPOTpaMMKy KOMMeHTapusiMu. B accemOmepe
KOMMEHTApPHUH 3aMMCHIBAIOTCS MOCJIE CHMBOJIA «TOYKA C 3aMSATON» (;), KOTOPBIH MOXET
HaxXOJIUTHCS B JIIOOOM MecTe TporpamMMbl. Beck TEKCT OT 3TOr0 CUMBOJIA 710 KOHIIA CTPOKHU TIPH
TPAHCIISIUU POITYCKAETCSl U HA OKOHYATEIbHOM MAIIMHHOM KOJIe HUKaK He cKa3biBaeTcs. CaMo



co00ii, mpu Habope MPUMEPOB BBl MOXKETE MPOITYCKATh BCE WIIM YaCTh KOMMEHTapUEB, TEM
OoJiee, UTO B KHUT€ MHOTHE M3 HUX JIaHBI Ha pycckoM s3bike, a GENS, k coxxanenuro, ¢
KUPHWJUIMLEH HE 3HAKOM.

10 ORG 60000

20 LD A,2 ; BHIBOI Ha OCHOBHOM 5KpaH (PRINT #2).
30 CALL 5633

40 ;-—m————————————=

50 LD A,22 ; AT 20,3
60 RST 16

70 LD A, 20

80 RST 16

90 LD A,3
100 RST 16
110 ;-———==—————————~
120 1D A, 16 ; INK 1
130 RST 16
140 LD Al
150 RST 16
160 ;-———————————————~
170 LD A,17 ; PAPER 5
180 RST 16

190 LD A,5
200 RST 16
210 ;-==—————————————
220 LD A,19 ; BRIGHT 1
230 RST 16
240 1D A, l
250 RST 16
260 j-=———————————————
270 LD A,"O" ; IledaTb Tpex CUMBOJIOB CTpoku OK.
280 RST 16
290 LD A, "K"

300 RST 16

310 LD A,

320 RST 16

330 RET

He npasna s, nomyunnocs AnuHHOBaTO? J[axke HE BEpUTCS, YTO ITOT IPUMEP MOCIE
TpaHCIALUU Oy/eT 3aHUMaTh B IaMSATU MEHbIIIE IOJyCOTHU OalT. A Ha caMOM JIeJIe €ro MOKHO
COKPATHUTB €I11€ B HECKOJIBKO pa3. J{J1s 3TOro Hy»HO BOCIOJIb30BaThes noanporpammoii 113V,
MO3BOJIAIOIIEN BBIBOJIUTH CTPOKM CUMBOJIOB, J1a HAYYUTHCS (POPMHUPOBATH TAKHE CTPOKH B
Iporpamme.

AcceMOIiep nmpeaoCcTaBiIsieT HECKOIbKO TUPEKTUB TSl ONIPEAETICHHS B POTpaMMe TEKCTOBBIX
CTPOK M OJIOKOB JJaHHBIX. BOT oHM:

DEFB yepes 3angaryn nepeumcrigerca nocigenorsarensHocTs B ZASM 3.10 Bce OVIPKEKTUBbI

OOHOOAMTOBLEIX 3HAYEHUN;
DEFW - uepes samaTyo mepeuncisercs nociemosarensuocts — 3aMEHEHbl 0f4HON DEFB.
IByXOaMTOBHX ZBHAUESHUN;
DEFM - B kaBBEUKAX 3alaeTcsa CTpOKa CHMMBOJIOB;
DEFS - pesepBupyeTCsa (M 3aNloJIHAETCsA HyJaAMM) o6JacTb IaMATH
IOJIMHOM B yKasz3aHHOE umMcjo 6amnT.
Ot AAPCKTUBBI YCM-TO HAITOMHUHAIOT OIICPATOP Bbeiicuka DATA, HO B OTJIMYHUEC OT HETO HE MOTYT
pacnojiaratbCsd B MIPONU3BOJIBHOM MCCTC IIPOTPaMMBI. Mzur Y7KC€ TOBOPHJIIN, YTO aCCGM6J'Iep, KaK
HUKaKOU APYroi S3bIK, «IOBEPSIET IPOrPaMMUCTY. ITO, B YACTHOCTH, OOBIACHAETCS TEM, UTO
MHUKPOIPOIIECCOP HE CIIOCOOEH caM OTJIMYMTh, K IPUMeEpPY, KO OYKBbI A OT KOJa KOMaHIbl
LD B,C - u To u nipyroe o003Ha4aeTCs JECATHIHBIM 9UCIOM 65. TToaTOMy HETomycTUMO

pa3sMeIiaThb 0JIOKU JaHHBIX, CKaXXCM, BHYTPU KaKoU-T100 npoucaypsl, Tak Kak B 9TOM CJIIydac
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OHHU OYZIYT BOCIIPUHMMATHCS MUKPOIIPOLIECCOPOM KaK KOJIbI KOMaHl, U YTOObI H30€XaTh
KOH(IMKTOB, BCEe JAHHBIE JIy4Ille pa3MeIIaTh B CAMOM KOHIIE IIPOTPAaMMBbI WIIH YK, TI0 KpaitHen
Mepe, MKy Tpoleaypamu, nocie komanasl RET.

Jliist mpeoOpa3oBaHust BRIICTIPUBEICHHOTO IIPUMEPa BBIMTUIIEM ITOCIIEI0BATEIILHOCTH KOJIOB,
BBIBOJIUMBIX kKoMaH10M RST 16, cienom 3a aupexktrBoit DEFB:

DEFB 22,10,8,16,1,17,5,19,1,"0","K","."
[TonmporpamMmMa BEIBOJIa TIOCIIEAOBATEIFHOCTH KOJIOB pacioyiaraetes 1o ajapecy 8252 u tpedyer
nepegavyy JByX mapaMeTpoB: aapec 0JI0Ka JaHHBIX Mepe oOpallieHueM K Heil Hy)KHO TIOMECTUTh
B peructpoByto napy DE, a niuny crpoku - B BC. U eciiu BeluuciieHrne BTOpOro napaMmeTpa He
JIOJI’KHO BBI3BATh TPYAHOCTEH, TO 00 ONpeIeIeHUH afpeca CTOUT IOTOBOPUTb.

B npenpiaymeit rnase, B paznene «CTpykTypa acceMOJIEPHOM CTPOKU», Mbl YIIOMUHAIIU O
CYIIECTBOBaHMU TaKOT'O MOHATHS KaK METKa, HO €Ile HU pa3y UM He BOCIOJIb30BAIKCH - HE OBLIO
oco6oit HagoOoHOocTH. HO Tereps Ham 6e3 HUX mpocTo He 000UTHCH. Kak yke roBOpHiIoch, METKH
CTaBSITCS B CAMOM Hadyajie CTPOKH, B 110JI€, KOTOPOE Mbl 10 CUX IOP IMPOIYCKAIH, U CIYXKAaT AJIs
OIIpeIeNIeHus aJipeca IepBoro 0aiita KOMaHIbl MM OJ0Ka JaHHBIX, 3alIUCAHHBIX ciiefoM. Mimena
meTok B GENS 10/KHBI cCOCTOATE He 6oJiee YeM U3 IIECTH CUMBOJIOB (€CJIM METKA COCTOUT
Oosee yeM U3 6 CUMBOJIOB, JIMIITHUE NIPU TPAHCIISILIMY aBTOMaTUYECKHU OTOPAChIBAIOTCS, IO3TOMY
6oJiee ATMHHbBIE KMEHA BO3MOKHBI, HO MCKJIFOUMTENBHO PaJN HArJISIHOCTH), CPEAN KOTOPBIX
MOTYT OBITH TaKHUe:

0...92...Za...z _ [ 1\ #$ ul

HO TIOMHHUTE, YTO OHU HE MOTYT HAYMHATHCS C UQPHI WK 3HaKa #. Kpome Toro, MeTku He
JIOJDKHBI COBITAJATh M0 HAIMCAHUIO C 3ap€3€PBUPOBAHHBIMU CIIOBAMH, TO €CTh C UMEHAMU
PETUCTPOB U MHEMOHMKaMH ycioBuil. Hanpumep, HetomycTuMo ucnoib3oBanue Mmetku HL,
oJlHaKo, Omaroaaps Tomy, uto GENS nenaet paznuune Mexay CTPOUHBIMH U ITPOIUCHBIMU
oykBamu, uMs hl Bonue moxeT ObITh MeTKO#. Hike mepeunciieHsl Bce 3ape3epBUPOBAHHbBIC
cJI0Ba B a(paBUTHOM HOpPSIKE:

BapezepBupoBaHHEE cjoBa GENS

$ A AF AF' B BC C D E
E H HL I IX IY L M NC
NZ P PE PO R SP 7

n €€ OAUH OYCHb BaKHBIN MOMCHT, CBSI3aHHBIN ¢ MeTKamu. MIX nuMeHna JOJIDKHBI OBITE
YHUKAJIBHBIMU, TO €CTh OJHO U TO KC UMA HC MOXKCET MMOABJIATHCA B IMOJIC MCTOK JIBAXKBI. XOTS[,
KOHCYHO, CCbIJIOK Ha METKY MOKET OBITh CKOJIEKO YroaHo.

MOo’kHO HaKOHEIl IepPenucaTh Halll TPUMEP C UCTIOIb30BAHUEM OJIOKA JaHHBIX, TPUCBOUB
nocinegaemy ums TEXT:

ORG 60000

LD A,2

CALL 5633

LD DE, TEXT ;B perucrpoByl napy DE sanmceBaeTrcsa

; MerTka TEXT, cooTeeTcTByKUAad ampecy
; Hauajla OJioKa IaHHHEX.
LD BC, 12 ;B perucTpoByl napy BC 3aHOCHMTCSA 4YMCIIO,
; COOTBETCTBYWIEE KOJMUECTBY KOIOB
; B OJIOKE IAaHHBIX.
CALL 8252 ; obpalmeHue kK nonmnporpamme II3Y,



; KOoTopas IedvaTaeT CTPOKYy Ha SKpaHe.
RET

TEXT DEFB 22,10,8,16,1,17,5,19,1,"0","K","."

He ynusnsaiTecs, 4T0 B 3TOM IPUMEPE OTCYTCTBYIOT HOMEpa CTPOK. B nanbHeiiiem Ml Be3ze

OyzaeM IPUBOAUTH TEKCTHI IPOrpaMM UMEHHO B TAaKOM BHJI€, BO-TIEPBBIX, IOTOMY, YTO

HyMepalus He HeCeT HUKaKOW CMBICIIOBOW Harpy3KH, a BO-BTOPBIX, MHOTHE ()parMEeHThI B BAIIUX

IporpaMmax, CKopee Bcero, OyayT pOHyMEpOBaHbl COBEPILIEHHO HHAYE.

B 3akitouenue 3Toro paszena pacckakeM enie o0 0JHOMU mosie3Hoi noamnporpamme 113V,
CBSI3aHHOM C MevyaThlo CUMBOJIOB. Bbl 3Haere, uto B belicuke npu MCnoiab30BaHUN BPEMEHHBIX
aTpuOyTOB B OMEpaTope PRINT UX JICHCTBHE 3aKAHUYMBAETCS MOCJIE BBIMOJHEHHUS [1€YaTH, U
CIIEYIOIIUNA PRINT Oy/IeT BHIBOJAUTH CUMBOJIBI C TOCTOSSHHBIMU aTpuOyTamu. B accemOuiepe xe
koMansa RST 16 BpemeHHbIE YCTaHOBKHM HE COpAChIBACT M JIJI1 BOCCTAHOBJICHUS TTeYaTH
MOCTOSTHHBIMH aTpUOyTaMU HY>KHO BBI3BATh MOANPOTPAMMY, PACIIOIOKEHHYIO TI0 aapecy 3405.
[IponemMoHCTpHUpYEM 3TO Ha TAKOM MPUMEPE:

ORG 60000

LD A,2

CALL 5633

LD DE, TEXT1 ;IIeyaTbh TeKcTa, OO03HAUEHHOT'O MEeTKOM
LD BC, 16 ; TEXT1, nnuuHOM B 16 OamrT.

CALL 8252

CALL 3405 ; BOCCTAHOBJIEHME I[IOCTOSHHEIX aTPpMUOYyTOB.
LD DE, TEXT2 ;IIeyaTbh TeKcTa, OOO03HAUEHHOT'O MEeTKOM
LD BC,11 ; TEXT2, nmnubHom B 11 OGaur.

CALL 8252

RET

TEXT1 DEFB 22,3,12,16,7,17,2
DEFM "TEMPORARY"

TEXT2 DEFB 22,5,12
DEFM "CONSTANT"

[Tocre TpaHCIALMYU U BBIOJIHEHUS 3TOW NPOrpaMMKH Bbl YBUIUTE Ha 3KpaHE JIBE HAIHUCH:
BepxHsst (TEMPORARY) BeinosnHeHa ¢ BpeMeHHbIMU aTpuOyTamu (Oenbie OyKBbI Ha KpaCHOM
done), a HxkHAL (CONSTANT) - mocTOSIHHBIMU.

INOArOTOBKA 3KPAHA K PABOTE U3 ACCEMBJIEPA

Pa306paBH_II/ICL C BIBOAOM CHUMBOJIOB, HCIIJIOXO OBLIIO OBI HAaYYUTHCA OUUINATh 3KpaH,
YCTaHABJIMBATDb IMTOCTOAHHBIC anI/I6YTBI " IBET 60p)1}0pa TAaKXXE U3 IpOorpaMMbl B MallIMHHBIX
KOIax, a HC IPOU3BOAUTH 3TY NPCABAPUTCIIBHYIO IIOATOTOBKY B beiicuke. Tem 60.]166, qTo
BBITIOJHAIOTCA BCC OTH ONI€palii JOCTATOYHO IIPOCTO.

[Tpexne Bcero HEOOXOAUMO 3a]aTh TOCTOSIHHBIE aTpUOYTHI. CIeNaTh 3TO MOXKHO I10-Pa3HOMY,
HO TPOIIE BCEr0 pacCUUTaTh 6alT aTpuOyTOB U MIOMECTUTH €T0 B CUCTEMHYIO MIEPEMEHHYIO
ATTR P 1o azpecy 23693. Hanomuum, uto B Gaiire arpuOyToB OuTh 0..2 onpeaesstoT BET
«YEpHHUII» INK, OUTHI 3..5 OTBEUAIOT 3a I[BET «OyMarm» PAPER, a 6-if u 7-if OUTHI yCTaHABIMBAIOT
WM cOpachIBAIOT COOTBETCTBEHHO aTpUOYTHI IPKOCTH BRIGHT U MepuaHus FLASH. [loaTtomy
TpeOyeMoe 3HaUeHHUE 1IBeTa MOXKHO MOACYUTATh 10 popMyIie

INK+PAPERX8+BRIGHTx64+FLASHX128
Taxk misa



INK 6: PAPER 0: BRIGHT 1: FLASH 0
HMCKOMBIN OaiiT OyAeT paBeH

6+0x8+1x64+0x128=70
A ecau BaM JIeHB CUHUTaTh, MOXKCETEC IOCTYIIUTD ITPOLIEC: OYUCTUTE SKpaH U BBEANUTE C KIIaBUATYPhI
MMOCJICAOBATCIIBHO IBC CTPOKHU

PRINT INK 6; PAPER 0; BRIGHT 1; FLASH 0; " "
PRINT ATTR (0,0)

B BepxHeM J1€BOM yIily SKpaHa MOSIBUTCS YE€PHBIM KBaIpaTHK, a MOl HUM - HckoMoe yncio 70.

Tenepp ocTaercs MOIYyYEHHOE YUCIIO IOMECTUTD B AUEHKY € agpecoM 23693, To eCcTh BBIIIOIHUTD
WHCTPYKIIMIO, aHAJIOTUYHYIO oreparopy beiicuka POKE 23693, 70. Ho BoT Oena -
Mukporporueccop Z80 He pacnojiaraeT KOMaH aMHU MEPEChUIKH B MaMSITh WU U3 MaMsITH
HEIMOCPEICTBEHHBIX 3HaUeHUU. [103TOMY TaKylo MPOCTYIO ONEpaIrio MPUXOAUTCS BHIMOIHATE B
JIBa 3aX0/1a: CHayaja YucJo HYKHO MOMECTUTh B aKKYMYJIATOP (M TOJIBKO B aKKyMYJISTOP -
HUKAKOHM APYrod perucTp AJisg 3TOTO HE MOAXOAUT!), a 3aTeM 3HaUEHUE U3 HETO Mepenucarh B
aueiiky. KoManza 3anucu B maMaTh O4€Hb HATIOMUHAET 3arpy3Ky PEerUCTPOB, TOJIBKO aapec WK
METKa B 3TOM CJIy4ae 3aKJII0YaeTcs B Kpyribie CkOOKU. To ecTh MmpeasiokeHue «3arpy3uThb
s9eiiky ¢ agpecom 23693 3HaueHHEM M3 aKKyMYyIIsITOpa» 3amucbiBaetcst kak LD (23693),A.
OO6paruTe BHUMaHUE, YTO JaHHBIM TUIT KOMAaH/ MOXET BBIMOJIHATHCS TOJIBKO ¢ peructpom Al

Pa3 yx MBI 3ar0BOpHIIN O CIOCO0AX NEPECHUIKH 3HAYCHUI MEXK/Y PETHCTPAMHU U TTAMSTHIO,
IPUBENIEM U IPYTUEe HHCTPYKIUH, OTHOCSIMECS K 3To rpymre. [lelictBue, oOpaTHOE

LD (Address),A u ananornunoe GyHkiuu beiicnka PEEK Address, BBIIOJHSACTCS KOMaHIOM
LD A,(Address). Bce mpoune peructpsl MOIyT 0OMEHUBATHCS YHCIOBBIMU 3HAYECHUSIMU C
NaMATBIO TOJBKO B TMapax. BEIMIAAAT Takue KOMaH bl CIIETyIOIMM 00pa3oM:

LD (Address) , rp
LD rp, (Address)

rae rp - ogHa u3 peructpoBsix nap BC, DE unu HL. (3aberas Bnepen, 100aBum, 4To B
yKa3aHHBIX KOMaHJ1aX MOTYT y4acTBoBaTh Takxke peructpsl IX, IY u SP.) IlepBas u3 Hux
3arpy’kaeT JIB€ CMEKHBIE TUYCHKH MTaMITH 3HAYEHUEM U3 PETUCTPOBOM Mapskl, a BTOpasd,
HA000POT, epechlIaeT U3 NaMATH ABYX0aiToOBOE YKCIIO B 0003HAYEHHBIE PETHCTPHI. 3aMETUM,
YTO BCETJIa NIPEANOYTUTENBHEE B JAHHBIX KOMaH1ax NpuMeHsTh napy HL, Tak kak c ee
y4acTHEM 3TH MHCTPYKLUH 3aHUMAIOT Ha 0aiiT MEHbIIE MaMATH U BBIIIOJIHAIOTCS ObICTpEe.

Takum 06pa30M, AJI1 YCTAHOBKH ITOCTOSTHHBIX anI/I6YTOB MOKHO HanrucaThb ABE CTPOKU BPOJIC:

LD A, 70 ;0anT aTpubyTOoB
LD (23693) ,A ;TIOMemaeM B CHMCTEMHYK HepeMeHHyio ATTR P

XOTs TAKMM CTIOCOOOM MOXHO IOJIb30BaThCS B OOJIBIIMHCTBE CIIy4aeB, OH OKAa3bIBAETCS HE
Bcerja ynooeH. Hampumep, eciiu Hy)KHO YCTaHOBUTH KaKOH-TO OJIMH U3 aTPUOYTOB, TO MPHIETCS
U3MEHATDH HE BeCh OalT, a TOJIbKO HEKOTOPBIE €ro OUTHI. A eciu TpeOyeTcs yKa3aTh peKUMbI
OVER MJIM INVERSE, JIMOO AJI INK M PAPER 3a/1aTh 3HAYeHUS 8 WM 9, TO ONMCAHHBIN METO/ U
BOBCE HEIIPUTOZIEH.

B 3THX ciy4yasx MOXHO HOCTYIUTH Tak. [IepBbIM Ae710M HEOOXOIMMO YCTaHOBUTH TEKYILUIH
IIOTOK, CBSI3aHHBIA C OCHOBHBIM SKPAaHOM TakK K€, KaK MbI 3TO JI€JIaJIM paHblIe. 3aT€M BbI3BaTh
y’Ke U3BECTHYIO BaM nojmnporpammy 3405 s «cOpoca» BpeMeHHbIX aTpuOyToB. Clieayronmm
sTanoM c nomMoipio komanasl RST 16 nnm npouenypst 8252 ycTaHOBUTH HOBbIE BpEMEHHbIE



aTpuOyThl. M, HaKOHel], BpeMEHHBIE aTpUOYTHI IEPEBECTH B MIOCTOSHHBIE, JUIS YETO JIy4Ille BCEro
BBI3BATh COOTBETCTBYIOIIYIO TToAnporpammy 13V, Haxomsuryrocs o agpecy 7341.

I[J'ISI WJUIFOCTPAUU 3TOTI0 croco0a HamuIeM (bpal"MeHT, YCTaHaBHI/IBaIOH_[I/Iﬁ PEXKHUMBI OVER 1 H

PAPER 8.
1D A,?2
CALL 5633 ;omnpenesisieM BHBOJI Ha OCHOBHOM BSKpaH
CALL 3405 ; «cOpacrBaeM» BPEMEHHHE aATPUOYTH
LD DE, ATTR1
LD BC, 4
CALL 8252 ; BEIBOOMM YyIIpPaBJIAOIMEe KONBl IJIA HOBHIX
; BPEMEHHHX aTpubyToB
CALL 7341 ;IepeBOOVM BPEMEHHHE aATPUOYTH
; B IIOCTOSIHHHE
RET
ATTR1 DEFB 21,1,17,8 ;IOCJIeIOBATEJIbHOCTE YyINPaBJIAKIMX KOIOB

; nia OVER 1 m PAPER 8
Crout 11 TOBOPHUTH, YTO MOI0O0HOE AEHCTBUE MOKET BBITIOIHITHCS B PEAIbHOM UTPOBOI
nporpaMme HCOJAHOKPATHO U IIPHU 3TOM HABCPHAKA HOTpe6yeTCﬂ Ka)l(I[BIﬁ pa3 UBMCHATDb
pasznuuHbie aTpuOyTHL. [loceMy ObLTO ObI OYEHB MOJIE3HO UMETh YHUBEPCATBHYIO MPOIECTYPY,
KOTOpasa pa60TaJIa OBl [MO-pa3sHOMY B 3aBUCHUMOCTHU OT BXOIAHBIX MTapaMETPOB.

Cno’kHOCTb 3/1€Ch 3aKJIFOUAETCS JIUIIb B TOM, KaK JI0 MOANPOTrpaMMbl 8252 «IOHECTH»
conepxxkumoe peructpobix map BC u DE - Benp nepen Hel 1OMKHBI BBITOTHUTHCS JIBE
npouenaypsl (CALL 5633 u CALL 3405), koTopble 0053aTeIhbHO U3MEHST 3HAYCHHSI HY KHBIX
pPErucTpoB. 3HAYUT, 10 MOPHI JI0 BPEMEHHU UX HY)KHO KaK-TO COXPAHUTh.

Pemenue MoxeT MoKa3aThCcs IPOCTBIM U OUCBUAHBIM: HYKHO 3alIOMHUTH 3HAUCHUA PETUCTPOB
T1€-TO B IaMsATH U TEM CaMbIM OCBO6OI[I/ITI) ux ojit KaKux-110o HYX], a 3aTEM BOCCTAHOBUTH UX
HepBOHa“IaJ'ILHHﬁ BU, ITPOYNUTAB U3 TaMATH 3allMCAHHBIC paHCC YU CJIA. Z[a, HeﬁCTBHTCHBHO,
HHOraa Taxk u ACJIaroT. Taxk xe IMOCTYyNacT U OONBIIMHCTBO KOMITUJIATOPOB, HO KaK Bbl 3HACTC,
OHH HE OTJIIMYAIOTCA COOGp&SHTeHLHOCTBIO " UCTIOJIB3YIOT PECYPChl KOMIIBKOTEPA HE CaAMbIM
OIITUMAJIBHBIM O6p330M. BC)II) HU3BCCTHO, YTO KOMaHbI IICPECHIIOK MCKAY PETUCTPAMU U
aMATBIO BBIIIOJHAKOTCA 3aMCTHO O0JIBIIC, YEM oOMeH AAaHHBIMU HCIIOCPCACTBCHHO MCKAY
PErucTpamu. KpOMe TOro, JOIIOJHUTECIBbHBIC BDEMCHHBIC IIEPEMEHHBIC JIMIIb IMOITYCTY
TPAHXKUPAT IaAMATh. n BCAb CIIIC HCO6XOI[I/IMO INOMHUTB, TAC YTO JICKHT!

[TpuMeHeHne Takoil METOIMKH YPEBATO U €Ile OJHOW HENPUIATHOCTBIO. Korga Bl HauHeTe
IHUCaTh Ha acceMOiepe JOCTaTOYHO OOJIBIINE IPOrPaMMBI (a MBI HaJIEEMCS, UTO ATO BpeMs HE 3a
ropamu), TO O4€Hb CKOPO OOHAPYKHUTE, UTO LIECTH CUMBOJIOB JIIsl METOK MajoBaTo.

B pe3ynbrare 3T0ro oueHs JIErko MOXKHO OIIMOUTHCS U TOCTABUTh METKY C YK€ CYILECTBYIOIIUM
umeneM. [loaTomy crapaiitech Be3zie, riie TOIbKO MOXKHO, 00XOUThCS 0€3 JUITHUX METOK.

Bcero mepeunciieHHOTo MOYKHO H30€kKaTh, €CITH MIOUTH IPYTHM ITYyTEM, UCITOJIb3Ys TOpa3zio
6osee ynoo6Hoe 1 3¢ (HeKTUBHOE CPEACTBO - MAIIMHHBIN cTeK. Bo BTOpoii rmaBe Mbl yxe
O0OBSICHSUIH, YTO 9TO TAKOE, HO HE pacCKa3bIBajM, Kak ¢ HUM paboTaTh. BooO1e-To, kK moMorm
CTEeKa MBI YK€ Ipuberaiyu MHOTO pa3, Jake He 1Moa03peBast 00 3ToM. J{eno B ToM, 9To Bce
KOMaH/1bl BbI30Ba noanporpamm, 0yas To CALL wnu RST, npekae Bcero 3aHOCAT B CTEK ajipec
BO3BpaTa, TO €CTh aJIpec CIEAYIoMIeH 3a BEI30BOM KOMaH/Ibl. [locTie BhIMOTHEHHS
MOApOorpaMmbl 3aBepinaronias komanaa RET cHuMaeT co cTeka 3TOT aapec U TEM CaMbIM
BO3BpaIllaeT yrpaBjeHHe OCHOBHON IporpaMmme.



Kpome Takoro KoCBEHHOTO B3aMMOJIEHCTBUS CO CTEKOM UMEETCS BO3MOKHOCTD
HENOCPEJACTBEHHOTO OOMEHa C HUM YHMCIIOBBIMU 3HAaYEHHUSIMHU U3 PErUCTPOBBIX map. Jis aTux
nenei ciyxar ase komanabl: PUSH (BTOnKHYTH), KOTOpas MOMELIAET B CTEK 3HAYEHUE U3
peructpoBoii mapel u POP (BBITONKHYTH, BRICKOYUTH), 3a0Mparolas ¢ BEPIIMHBI CTEKa
IBYX0alTOBOE YMCIIO B PETUCTPOBYIO Mapy. Hampumep, npemioxkenue «3aioMHUTH B CTEKE
3Ha4YEHUE perucTpoBoi napel BCy» 3anuiiercs Tak:

PUSH BC
a koMaHa «B3sTh B peructpoByto napy HL 3HaueHue ¢ BepIIMHbI CTeKa» OyAeT BHITIAACTD
CJIEAYIOIIUM 00pa3oM:

POP  HL
Kaxk MBI ye TOBOPHIIH, CYIIECTBYET OIPEIeICHHBIN MOPsI0K pabOThI CO CTEKOM, U YHUCIIa,
3aHECEHHBIC Ha €r0 BEPIIUHY MOCIEAHIUMH, JTOJKHBI OBITH CHSITHI B TIEPBYIO ouepe/s. [Ipu aToM
HY)KHO OY€Hb BHUMATEJIBHO CICUTH HE TOJBKO 32 OYEPETHOCTHI0O OOMEHA CO CTEKOM, HO | 32
TeM, 4TOOBI €r0 COCTOSIHUE TIPH BBIXOJIE U3 MOANPOTrPAMMBI OBUIO TAKUM K€, KaK U ITPH BXOJIE.
WnpIiMu ciioBaMH, He00X0auMO, uT00bI KonyecTBo kKomana PUSH u POP B kaxkmoit
HOJIpOrpaMMe ObLITO OIMHAKOBBIM (XOTSI, 3aMETHM, YTO BOBCE HE 00s13aTeNbHO 3a0MpaTh Ynciia
CO CTEKa B T€ )K€ PErUCTPOBBIC Maphl, U3 KOTOPBIX MPOU3BOAMIIACH 3amKCh). HecoOmoaenue aTux
MIpaBUJI MOKET MIPUBECTU K COBEPIIICHHO HEMPEICKa3yeMbIM pe3yibTaTaM. Kcratu, cTeKoBbIe
OIIMOKK OTHOCSTCS K HanboJiee paclipoCTPaHEHHBIM, IOATOMY, €CJIH MPHU OTIAJIKE TPOTrPAMMBI
BBl OOHAPYKUTE, YTO B KAKOH-TO MOMEHT KOMITBIOTEDP «3aBUCALCT», «COPACHIBACTCS WIIH BEIIET
ce0st Kak-TO CTPaHHO, TO MEPBBIM JIEJIOM CIIEyeT MIPOBEPUTH T€ CTPOKHU, TJI€ BCTPEUAOTCS
KOMaH bl 0OMEHA CO CTEKOM.

Bce TobKO 4TO CKa3aHHOE BEPHO, OHAKO, H3y4das (PMPMEHHBIEC UTPYIIKH, MOXKHO 3aMETHUTh, UYTO
OIBITHBIE IPOIPAMMHUCTBI TOPOI 0OpaIIatOTCs CO CTEKOM BECbMa CBOEBOJIBHO, COBEPILIEHHO HE
OpUIEPKUBAICh OOIICTIPUHATHIX MpaBuil. B OyayiemM Mbl TOrOBOPUM O HEKOTOPBIX
OpPUTHHAJILHBIX IIpUEMax MPOrpaMMHUPOBAaHMSL, TO3BOJISIFOIINX MHOT/Ia 3aMETHO COKPaTHUTh
MAaIlMHHBIN KOJI, a TJIaBHOE, YBEJIIMYUTh ObICTpoJieiicTBHE MporpaMMsbl. Ho moka Bl He
MPOYYBCTBYETE XOPOIIEHBKO UCI0 CTEKA, CIUIIKOM YBJIEKAThCS SKCIIEPUMEHTAMH B 3TOM
00J1aCTH MBI BaM BCE K€ HE COBETYEM.

Tenepb, 3Hast KOE-YTO O MALIMHHOM CTEKE, MOXKHO Mepenucarh Npeaplayui npumep, ohopMuB
€ro B BUJIE CAMOCTOSATEIbHON MPOLEAYPHI:

ATTRIB PUSH BC ; COXpaHdgeM B CTeKe 3HauYeHMd PeTrMCTPOBHX
PUSH DE ; nmap BC u DE
LD A,2
CALL 5633
CALL 3405
; CHMMaeM C BepUMHH CTEe€Ka COXPAaHEeHHEIE paHee 3HaueHUdA B OOPAaTHOM IOpAIKeE:
POP DE ; CHauajsila B DE,
POP BC ; a sBaTrem B BC
CALL 8252
CALL 7341
RET

Jlns1t BBI30BA 3TOM MpoIieaypsl Heooxoaumo 3a1aTth cTpoky DEFB ¢ mepeuncienunem
YIPaBISAIOLUX KOJOB, 3aHECTU aapec 3Toi cTpoku B DE u B peructposoii nape BC ykazats ee
JUTUHY:

LD DE, ATTR2
LD BC, 6
CALL ATTRIB



RET
ATTR2 DEFB 16,5,17,1,19,1

Ecnu ycraHoBKa MOCTOSIHHBIX aTpUOYTOB HHOT/Ia MOKET OKa3aThCs JIOBOJIBHO CIIOKHBIM
MIPOLIECCOM, TO OCTaIbHBbIE HACTPOMKU SKpaHa HE JOJIKHBI BbI3BATh HUKAKUX TPYIHOCTEH.
Oxkpacutb 60pIrop B JIt000H HY)KHBIHN IIBET MOKHO ABYMs criocobamu. [IepBbIii U3 HUX TTOYTH B
TOYHOCTH MOBTOpPSAET orneparop beiicuka

OUT 254,color

[Tpu 3amucu B OPT, TaK ke, KaK M MPH 3alIUCH B IAMSTh, B acceMOJIepe HeNb3s UCTIOIb30BaTh
HENOCPECTBEHHbIE 3HAUEHU, [TI03TOMY KOJI LIBETa MPEexX/Ie He0OOXOAUMO IOMECTUTD B
peructp A. Anpec mopTa 00s3aTenbHO HYKHO 3aKJI0YaTh B Kpyriele ckoOku. Hampumep, s
YCTAHOBKH KPacHOIo 0Op/ropa MOXHO BOCIIOJIb30BAaThCs TAKUMH KOMaHIaMU:

LD A,?2
OUT (254) , A

Kak BbI 3HaeTe u3 belicuka, ycTaHOBJICHHBINA MOJOOHBIM 00pa3oM IIBET OOp Iropa 0OBIYHO
HAJ0JITO HE 3ajepxkuBaercs. [y 6osee 10IroBeYHOro ero N3MEHEHHUs UCTIONIb3YETCs OIepaTop
BORDER, a BBIIOJHSAET 3Ty npouenypy noanporpamma 13V no agpecy 8859. [lepen
oOpaleHueM K Heil B aKKyMYJISITOPE JI0JDKEH coJiep kKaThes Ko BeTa. CKakeM, JIsl yCTaHOBKHU
roixy0oro Oop/ropa cieayeT HalucaTh:

LD A,5
CALL 8859

J1st moHOTH MHGOPMAIIUU HAIIOMHUM TaKXe, 4To OalT aTpuOyToB A5 60paropa 0ObIYHO
COXpaHseTCs B 00J1aCTH CUCTEMHBIX IEPEMEHHBIX 110 ajzipecy 23624,

Yo ke KacaeTcss OYMCTKH PKpaHa, TO 3TO camasi mpoctas ornepanus. CoOOTBETCTBYIOIAS
HOJIPOTrpaMMa HaxoIuTcs 1o aapecy 3435 u He TpeOyeT HUKAKMX BXOJHBIX TTapaMeTpOB.
EnauHCcTBEHHOE, UTO HY’KHO IOMHUTB - Ocie BbinojdHeHus komanasl CALL 3435 texymmm
yYCTaHaBIMBAETCA MMOTOK, CBA3AHHBIN C BBIBOJIOM B CITY»KE€OHOE OKHO dKpaHa. Takum oOpazom,
MocIie BhI30Ba ATOM MPoLeAyphl HEOOXOIMMO BHOBb Ha3HAYUTh TpeOyeMblii moTok. Hampumep:

CALL 3435
LD A,2
CALL 5633

B 3aBepuieHue 3Toro pasaena npeajaaraéM BaM 3aKOHYEHHYIO TPOLEAYPY, OKPAIIUBAIOLLYIO
9KpaH U OOpIIOp B YEPHBIH 1IBET, yCTaHABIMBAIOLIYIO I0JIyOOH IIBET JIJIsl BBIBOAMMBIX CUMBOJIOB
U TEM CaMbIM I0JITOTaBJIMBAIOLIYI0 OCHOBHOH 3KpaH K MPHUEMY TEKCTOBOM U rpaduuecKoit
uH(popMauu:

SETSCR LD A,5
LD (23693) ,A
LD 2,0
CALL 8859
CALL 3435
LD A,2
CALL 5633
RET

Mg iprcBouiu 310oit npouenype coocrseHHoe ums (Metky) SETSCR He ciyuaiino.

B nocnenyromux paszaenax u riaBax 3Ta MoJamnporpaMma 0yaer UCIoyib30BaThCsl HEOJHOKPATHO,
1 4TOOBI HE MePeNnuChIBaTh €€ KaXKIblil pa3 3aHOBO, MbI Oy/1eEM IPOCTO CChLIATHCS Ha HEE,
BcTaBisis B TekeT koman 1y CALL SETSCR. Bawm ke MbI mocoBeTyeM 3amucath ee (BMecTe C
npoueaypoit ATTRIB) Ha neHTy win AUCKETY B BUJE OTAENIBHOTO Qaiisa, Toraa B OyayiiemM Bam
JIOCTaTOYHO OYJET TOJIBKO MOATPY3UTh €€ K OCHOBHOMY TEKCTY C TIOMOIIBI0 KOMAH/Ibl PEAaKTOpa
G. TouHO Tak k€ peKOMEH/IyeM BaM TIOCTYIUTh U C JPYTUMH MTOANPOrpaMMaMH, KOTOPhIE



BCTPETATCS B KHHTE, M B KOHIIE KOHIIOB B BallleM PacCMOPsHKEHUH MOSBUTCS OMOIHMOTEKA
Hanbosee BaKHBIX M YAaCTO UCIOJIb3YEMBIX B UTPOBBIX MPOrpaMMax mpoLeayp.

INEYATD LEJIBIX YUCEJ

Ecnu neyats CUMBOJIOB HE BBI3bIBAET OCOOBIX 3aTPYJHEHUMH, TO BOT C BHIBOJOM YHCEI Aeiia
00CTOSIT HECKOJIBKO cil0o’kHEee. OOBACHIETCS 3TO TEM, YTO JH000€ YUCIIO MPEXKE BCETO
HE00XO0IMMO IIPEJCTaBUTh B BUJIE N1OCIIEA0BATEIbHOCTH LIU(POBBIX CUMBOJIOB, a 3aTEM YKe
BBIBOJIUTH X HA 3KpaH (WIKM HA IPUHTEP). 3aa4a OCI0KHSIETCS €I11€ TEM, UTO YUCIIOBbIE
3HA4YEHUsl MOT'YT XpPaHUTbCS B NAMSITH B Pa3IMUHBIX (opMarax, 3aHMMas OJUH, JiBa UK OOJbILe
Oaiit. Tak, Hanpumep, belicuk nonbp3yeTcs MATHOAWTOBBIM MPEICTABICHUEM YHCE, a
oOpabatbIBaeT ux OoJblas U cioxxHas nporpamMma 13V, HazbIBaeMas KarbKyIAmMopoM.

Hcronb3yst KalbKyJIsSITOp, MOXKHO BBIOJIHATh MHOYXKECTBO MAaTEMATUYCCKUX PACUETOB C JIFOOBIMU
[EJTBIMU ¥ IPOOHBIMU YHCIIaMH, TOCTYITHBIMU belicuKy, HO TToKa MbI He Oy1eM OOBSACHATh, KaK
9TO JIeIaeTCsl, MOCKOJIBKY TEMa 3Ta HOCUT CAMOCTOSITEIILHBIN XapaKTep, a TakKe Tpedyer
OTIpeNIeIeHHON TpeBapuTeNbHON MOATOTOBKH. (PaboTe ¢ KanbKynsaTopoM OyJeT MOCBSIICH
OTJIeNbHBIN pa3zen AeBsToi riassel.) Ceifdac ke Mbl COCPEIOTOYMMCS Ha BBIBOJIE TOJIBKO IENIBIX
gyucen u3 auamna3ona (...65535, st yero UCoab3yeM 0co0yI0 pabodyro 00JIacTh MaMsTH,
UMCHYEMYIO CTEKOM KaJIbKYJIATOpa. MBI y)Ke TOBOPHIIM BO BTOPOH TJIaBe, 4TO 3Ta 001acTh He
MUMEET OIPEJIEIIEHHOTO CTPOro (PMKCHPOBAHHOTO aJIpeca, /1a B OOJIBIIMHCTBE CIIy4aeB HAM U HeE
00513aTeJIbHO 3HATH 3TO, TIOCKOJIBKY ONEPAI[MOHHAsI CUCTEMa caMa CIICIMT 32 e¢
MECTOTIOJIOKEHUEM U pa3MepoM. Ho mpu sxenmanum Bbl MOKETE BBISICHUTH U TO M Ipyroe. Azipec
JIHA CTEKa KaJbKY/SITOpa MOKHO MIPOYMTATh U3 CUCTEMHOM MepeMeHHoM STKBOT (23651/23652),
a ajipec ero BEPIIMHBI ONPECISETCS IPYroi mepeMeHHo# - STKEND (23653/23654).

Jnst medatu yucen MOXKHO BbI3BaTh MOAIIPOrpamMMy, Haxoasmytocs 1o aapecy 11747. Ouna
HareyaTaeT Yuclo, PACIOOKEHHOE B JaHHBIM MOMEHT Ha BEpLIMHE CTeKa KaJbKYIATOPA,
3HAYHT, TPEOyeMOe YUCIO MPEXKAE HYKHO TyAa MOMECTUTh. B 3TOM BaM MOMOXKET Apyrast
nognporpamMma - 11563, pa3Meriaronast Ha CTeKe KaJbKyJIsSTOpa 3HaYeHUE U3 PEruCTPOBOM Maphl
BC. CnenoBarenbHo, mporpaMma, KOTopasi BBIBOJUT Ha SKpaH, Halpumep, uncio 12345, moxer
UMETh CIEAYIOIINNA BUA:

ORG 60000

ENT S

CALL SETSCR ;YCTaHOBKa 3KpaHa

LD BC,12345 ; TpebyeMoe umcio 12345 szarpyxaeMm
; B permcrTpoByn napy BC

CALL 11563 ;nomnporpaMmMa II3Y 3aHOCUT B CTek
; KaJbKyJaTOpa umcio mu3 BC

CALL 11747 ;noaonporpamMa I[I3Y neuvaraeT dmcio,
; HaxognslleeCs Ha BepUMHe
; CTekKa KaJIbKyJIaTopa

RET

SETSCR ......... ;3I0echb IOOJDKHA pacnojlaraTbCd HoOnporpamMa,

; OIlMMCaHHaAd B IIpenpnyueM pasnerle
B npuMepe MBI HCTIOB30BAIN €I1Ie OJIHY MOJIE3HYI0 TUpeKTUByY acceMoOiepa - ENT. Ona gaet
BO3MOXHOCTb 3aIyCKaTh OTTPAHCIMPOBAHHYIO ITPOrpaMMy HETIOCPEICTBEHHO U3 PEIaKTOpa
GENS, 0e3 Bbixona B belicuk. 310 GpiBaeT 0COOEHHO yI00HO MpHU OTIaAKe HEOOIBIITNX
(parMeHToB, B KOTOPBIX TpedyeTcs NoJ00paTh TOT UM HHOW apaMeTp METOJIOM «HAay4YHOTO
ThIKa», HE Mpuoderas K pacyeTam.



3nak nosutapa ($) mpu TpaHCISIUY 3aMEHSETCSI aPecoM Hadaia CTPOKH, B KOTOPOH OH
BCTPETHIICS, M B HaileM cirydae oH nmpuMet 3Hadenue 60000. [Tocne TpaHcasmuu nporpamMmmel,
KpoMe OOBIYHOM HH(pOpMAINY, BBl YBUIUTE HA SKPAHE CTPOKY

Execute 60000

TOBOPAIIYIO O TOM, YTO ITporpaMMa MOKeT ObITh BbInosiHeHa ¢ aapeca 60000. Teneps s
3amycka MoJIy4eHHOT0 MAIlIMHHOTO KOJ1a JOCTATOYHO BBECTH KOMaHy pefakTtopa R, 3aBepiius
BBOJI, KaK BCerja, HakaTueM Kkiasuiu Enter.

OnucaHHBIN CIIOCO0 MO3BOJIIET BHIBOAUTH Jt00bIC uncia oT 0 1o 65535. Jlng nevaru ke
0OJBIINX 3HAYCHU TPEOYeTCs COBEPIICHHO WHOM MOIXO/I, ¥ 3/16Ch HET CTOJIb IMTPOCTHIX
PEIICHUH, TTOITOMY MBI OCTaBUM 3TOT BOIIPOC «HA MOTOM». A celvac MpeICTaBUM €IIIe OJTHY
noanporpammy u3 [13Y kommnbroTepa, npeHa3HAuY€HHYIO ISl BBIBOJIA LIEIBIX YUCEL.

B Tex cimyuasx, korga MoKHO 000MTUCH ropa3io MEHBLIMMH YUCIOBBIMU BEIMYMHAMU, HE
npeBbIIAIMMU 9999, nyulie moap30BaThCs MOAPOrPaMMOi, HaXOAIICHCs 1o aapecy 6683.
Omna neyaraer 4ucio, Haxojseecs B peructposoii nape BC 0e3 nmpusneueHus creka
KaJIbKYJIATOPA, 4YTO B HEKOTOPOM CTENEHU 00JeryaeT oopaliieHue Kk Hell. B kauecTBe npumepa
IpUBEJEM TaKoH (hparMeHt:

ORG 60000

ENT $

CALL SETSCR

LD BC, 867

CALL 6683 ;ievaTb 4-3HAUHOT'O IOECATUMUHOI'O uMciia
; M3 permcTpoBOM nape BC

RET

SETSCR «.uoo...
Jls mo603HATENBHBIX MOXKEM J100aBUTh OTHOCUTENIBHO MOAIpOrpaMMel 6683, 4To oHa
UCTIOJIb3YeTCsl ONEePallMOHHON CUCTEMOM KOMITBIOTEPA /7Sl BBIBOJIAa HOMEPOB CTPOK OEHCHK-
porpaMM. OTUM, B 00ILIEM-TO U OOBSICHSETCS TO, YTO OHA MOXKET paboTaTh TOJIBKO C
YeThIPEX3HAYHBIMU YKciIaMU. ECIM ke MOoNbITaThesl HalleyaTaTh C €€ MOMOLIBIO YHCIIO,
npeBebImaroniee 9999, To HUUEro CTPAIIHOTO HE MPOU3OUIET, MPOCTO BBI MOIYYUTE TIOBOJIHHO
0€CCMBICIIEHHYIO MTOCIIE10BAaTEIbHOCTh CHUMBOJIOB, UMEIOIIYIO MaJIo OOIEro C 3aJaHHbIM
3HAUEHUEM.

[Tpu onucanuu 060MX METO/IOB NI€YATH YUCET Mbl TIOJIb30BAIMCH TOCTOSHHBIMU aTpuOyTaMu, HO
3TO HU B KOEM CJIy4yac HEe 03HAYaeT, YTO 37E€Ch HEJOIYCTUMA YCTaHOBKA BPEMEHHBIX 1IBETOB. Bcee
CKa3aHHOE B pazjene «BbiBoj OYKBEHHBIX U IM(DPOBBIX CUMBOJIOBY B MOJIHOI Mepe OTHOCUTCS U
K yuciaaM. Bel MokeTe ycTaHaBIMBATH JIIOOBIE TOMYCTHMBbIE PEKUMBI IIeUaTH, yKa3bIBaTh
KOOpJIMHATHI 3KpaHa, UCMOIb30BaTh TAOYIALUIO U Tak aajee. CI0BOM, C UHCIOBBIMU
3HaYeHUSMHU Bbl MOXeETe 00paIaThcsi B TOYHOCTH TaK, KaK U C OTAEIbHBIMH CUMBOJIAMH.

W 4T00bI NOATBEPIUTH 3TO, IPUBEIEM NPUMED MPOrPaMMBI, Medataromieit yucio 3692 B 5-i
cTpoke U 14-M cToslre 3kpaHa ¢ IPUMEHEHUEM HHBEPCHHU:

ORG 60000
ENT S

CALL SETSCR
LD DE, DATAL
LD BC, 5
CALL 8252

LD BC, 3692
CALL 6683



RET
DATA1l DEFB 22,5,14 ;yopaBJsomye xonel njas AT 5,14
DEFB 20,1 ;ynopaBisgomye kKomel njis INVERSE 1
SETSCR v .vvvun..
Ecnu B nannom npumepe 3amenutb komanay CALL 6683 na CALL 11563 u CALL 11747,

PE3YIbTAT OKAXETCA TEM KE CaMbIM.

PUCOBAHUE TrPAOUYECKUX IPUMHUTHUBOB

Kax BbI 3HaeTe, HM OJTHA UTPOBAs TPOTPAMMa, 32 UCKIFOUCHHEM JIUIIb HEKOTOPBIX UTP KaHpa
Adventure, He o0xoauTcst 6e3 6osee WM MeHee CloKHOU rpaduku. U gaxe B yIOMSHYTBIX
TEKCTOBBIX UTPAX PA3BUTHUE CIOXKETA YaCTO COMPOBOXKIAACTCS PA3TMYHBIMUA N300paKEHUSIMU Ha
9KpaHe (Kak, Hanpumep, B nporpamme The Hobbit). B nanpHeiimem Mbl yaeIuM JOCTATOYHO
BHUMaHHsI CO3JIaHUIO M BBIBOJY T'pa(MKH, a B 3TOM pazjiesie TOIbKO IMPUCTYITUM K JAHHOMY
BOTIPOCY U HAYHEM C TIOCTPOCHHUS TpaPUUECKUX TPUMHUTHBOB - TOUEK, PSIMBIX JIMHHMA, JIYT U
OKPY>KHOCTEH.

Touku

OOpatumcs, Kak U Ipexae, K OrpPOMHOMY BMECTUITUIILY Pa3IMYHBIX MPOLIETYP B MAIIMHHBIX
Kojax, k [13Y komnbrorepa. Oneparop belicuka PLOT peanu3yeT noanporpaMmma, iMeromas
aapec 8933. IIoHATHO, YTO AJIs OJyYEHUS! TOUKU Ha dKpaHe HEOOXOAMMO yKa3aTh, KaK
MUHUMYM, €€ KoopauHaTel. [loaTomy nepen oOpaiieHneM K mpoLeaype pucOBaHUs TOUYEK
cienyer 3aHectu B peructp C cMelieHue 1o ropu3oHTaly, a B B - o BepTukaiu, OTCUUTHIBAS
MUKCEeNH, Kak U beiicuke, OT 1eBOro HIKHETO yriia skpaHa. Hanpumep, asis nomyueHus
pe3ynbTara, aHaJOTUYHOTO BBIMOJIHEHHIO OllepaTopa PLOT 45,110 HY>KHO BbI3BaTh TaKylO
NIOCJIE0BATENBHOCTD KOMaH I MUKPOIIPOLIECCOPA:

LD C,45
LD B,110
CALL 8933

Tak xak PErucTphl C u B otHOCATCS K OIHOM nape, To 4aCTo MOKHO COKpallaTh 3aIluCh,
3arpyzkas ux HE MOoCJICA0BATCIbHO, 4 OTHOBPEMCHHO. HpI/I 9TOM }’I[06Hee BOCIIOJIb30BAaThCs
IHGCTHa,Z[HaTepH‘IHOﬁ CHCTEMOM CUHCIICHMS:

LD BC, #6E2D ;45 = #2D, 110 = #6E
CALL 8933

UToObI HapHCOBATh TOUYKY C OMpPEEIIEHHBIMU aTpHOyTaMH TaK ke, KaK U TPH BBIBOJIE CUMBOJIOB,
MOYKHO BOCII0JIb30BaThcs noanporpammoit AT TRIB, onucannoii B pa3aene «Iloaroroska
DKpaHa K paboTe U3 acceMOepa», Uil YCTaHOBUTh BPEMEHHBIE IIBETA, H3MEHUB CUCTEMHYIO
HepeMeHHYI0 ATTR T (23695). Cpa3y 3aMeTHM, 4TO 3TO B PaBHOI CTENEHU OTHOCUTCS U K
HOJIpPOrpaMMaM PUCOBAHUS JIMHUM U OKPYKHOCTEH.

Jlnis mpuMepa MocTaBUM TOUYKY KPAaCHOTO 1IBETa Ha XKenToM ¢oHe. (3a1aBast arpuOyThl IpU
BBIBOJIE TPa KM, TOMHHTE, YTO B SPECCy IBETa ONPEeISIOTCS A IEIOT0 3HAKOMECTa. )
PaccunTaB 3HaueHus Gaifta aTpuOyTOB /A7 3a1aHHON KOMOMHAIIMY IIBETOB, MOJTy4UM yrciio 50
(2+6x8). [Tepen BHIBOJJOM TOUKH 3aHECEM ITO YHCIIO B UKy 23695, npeaBapUTeIbHO
noroToBUB dKpaH noanporpammoit SETSCR u3 paznena «[loaroroBka skpana k padore u3

accembruepay:




ORG 60000

ENT $
CALL SETSCR
LD A, 50
LD (23695) ,A
LD BC, #6E2D
CALL 8933
RET
SETSCR .........
IIpamele auHuu

[IponBuHEMCs elle Ha OJMH HIar BIepe] U HAy4YuMCs MPOBOAUTH NpsMble TUHUU. J{J1s1 3TOTO
noTpeOyeTcs criepBa yKa3aTh HauyajdbHbIE KOOPAMHATHI, TIOCTABUB TOYKY, OT KOTOPOI
MPOTSIHETCS JIMHUS, a 3aTeM 3a7aTh BEJIUYHHBI CMEILEHHUS 110 TOPU3OHTAIN U BEPTUKAITH 10
KOHEYHOM TOUKM JIMHUU. B belicuke 3T0 JOJKHO BBITJISAETh MPUMEPHO TaK:

PLOT 120,80: DRAW 35,-60

Omnepatop DRAW peanusyeT noanporpamma [13Y, naxonsmasics o aapecy 9402. [epen
oOpaiienueM K Hell B peructpsl C u B HeoOxo1uMo 1ociie1oBaTeIbHO 3aHECTH 3HAYCHHS
[IapaMeTpPOB, B3SThIE 10 A0COIIOTHOW BEJTMYMHE, TO €cTh B C B HallleM IpUMEpe OMEIIAETCs
yrcino 35, a B B Hy»kHO 3arpy3uth He -60, a 60. Ho yToOBI HEe TOTEpATh 3HAKHU, UX CIIEIYET
pa3mecTtuTh Ha peructpax E u D. D10 3HauuT, uro B peructp E 3anocurcs eqununa, a B D -
MUHYC eIUHHIA (WIH, 9TO TO ke camoe, 255). Takum 006pazom, MpuBEICHHAS BBIIIE CTPOKA
beiicuka Ha accemOiiepe 3anumieTcs Tak:

1D BC, #5078 ;C = 120 (#78), B = 80 (#50)
CALL 8933

LD BC, #3C23 ;C = 35 (#23), B = 60 (#30C)

LD DE, #FF01 ;E = 1 (#01), D = -1 = 255 (#FF)
CALL 9402

RET

Bpone 651 Bce mpocTo, 0JIHAKO 371€Ch BBl MOXKETE CTOJIKHYTHCS C OJTHOU CEphe3HOM MPpoOIeMOii.
Ecnu 3amycTuth 3Ty nporpaMMmKy He U3 accemOepa (ucnosib3oBas qupektuBy ENT u komanay
penaktopa R), a u3 beiicuka ¢ moMoIpio QyHKIIMU USR, TO Bbl 3aMETUTE, UTO KOMITBIOTEP BEAET
ce0s IOBOJILHO CTPaHHO. B myuriem citydae mosiBUTCSL Kakoe-HUOYIb COOOIIeHHE 00 omuoke, a
B XYZILIEM - KOMIIBIOTEP «3aBHCHET» W «COPOCUTCS». A IPOUCXOAUT 3TO OTTOTO, YTO MPU
BBINOJIHEHUH noAnporpamMmsl 9402 TepsieTcss HEeKOTOpast HUHpopMalysi, HeoOoxoaumas ass
HOPMAaJIbHOTO 3aBepLIeHHUs (PYHKIIMU USR. 3HAYUT, HAM HYXHO BBIICHUTb, YTO 3TO 32
uHpOpMaLKs U IIe OHa HAXOJUTCS, YTOOBI MOKHO OBLIO COXPaHUTh €€ Ha BXOJIE U
BOCCTAaHOBUTH Ha BBIXO/JIE U3 HAlllel IPOrpaMMBI.

Jlo cux mop MbI TOBOPHIJIM TOJIBKO O CEMU PETUCTpax 0O0Iero Ha3HaueHMsI, HO Ha CaMOM JIelie
Mukporpoieccop Z80 umeer ux ropasno 6ounbiie. [TocTeneHHO MBI U3YYHUM UX BCE, a ceifuac
CKa)KEM ellle HECKOJIbKO CJIOB 00 YK€ U3BECTHBIX BaM perucrpax. Jleso B TOM, 4TO UMeeTCs He
OJIMH, a JIBa HabOpa PErucTPOB JaHHBIX, HO AKTUBHBIM B KaXKIbIH MOMEHT BPEMEHH MOXKET OBITh
TOJIbKO KaKOW-TO OJIMH U3 HHUX, TO €CTh OJHOBPEMEHHO BBl BCE PAaBHO MOXKETE paboTaTh TOJIBKO C
CEMBIO PETUCTPaMU OOIIET0 HA3HAYCHHUS.

Peructpsl BTOporo, nin, Kak TOBOPST, aTbTEPHATUBHOIO Habopa aOCOIOTHO HUUEM HE
OTJIMYAIOTCS OT PETUCTPOB NepBOro Habopa. OHU UMEIOT Te K€ UMEHA (ISl OTIIMYUS
aIbTEPHATUBHBIX PETMCTPOB OT AKTUBHBIX B JAHHBII MOMEHT BPEMEHU I10CIIE UMEHHU MapBl,
BKJIIOYAIOLIEH B ce0s1 3TOT pErucTp, CTaBsIT CUMBOII aroctpoda, Harpumep, DE') 1 BBINONHSIOT



T€ K€ (YHKLUH, TO3TOMY HET HUKaKOW BO3MOKHOCTH OIPEIENINTh, KaKO! U3 IByX HaOOpOB
aKTUBEH B JJAHHBIM MOMEHT - 00 3TOM JOJDKEH M03a00TUThCS IPOTPAMMUCT.

B 1100011 MOMEHT BBl MOXKETE MEPEKITIOUNTHCS HA alIbTePHATUBHbIE PETUCTPBI, UCII0JIb30BaB
koMaHy EXX. BeINosHUB 3Ty K€ KOMaHAy ITIOBTOPHO, BbI BEPHETE IPEKHUE 3HAUCHUS
PErUCTpOB, HUYEro He norepss. [loToMy naHHasg kKOMaHzAa, KaK MPaBUJIO, B IpOrpaMMax
BCTpevaercs napamu, nogoono PUSH u POP.

ITpumenssa komanny EXX, Hy’)KHO Takke IIOMHUTB, YTO OHA IEPEKIIFOYAET HA aJIbTEPHATUBHBII
Habop HE Bce ceMb PerucTpoB, a Tojbko 6: BC, DE u HL. [[ns nepexinodeHus: akKkymyJsTopa
CYILIECTBYET Apyras koMaHaa. He BgaBasich oka B CMbIC]I CUMBOJIMKH, CKa’KEM, UTO
3aMCBIBAETCS OHA TaK:

EX AF, AF'
JloGaBuM eme k ckazaHHOMY, yTo MHeMoHHKa EX n EXX npoucxoaut ot aHrumiCKoro cioBa
exchange - oOMeHH1BATB.

Bepnemcs cHOBa K pyHKIMHU USR. B IpOCTHIX 1 HEOOIBIINX 110 00bEMY IPOTpaMMax CeMHU
PETUCTPOB 0OIIETO HA3HAYEHUS, KaK MPABUIIO, BIIOJTHE XBATAET (BO BCSIKOM CITydae, Mbl BaM
COBETYEM He CIHUIIKOM 3JI0ynoTpednars koManaoin EXX, my4nie npu He0OXOAUMOCTH IS
BPEMEHHOT'0 XpaHEeHUsI HH(POPMAITUH MOJIb30BaThCs CTEKOM). Ho B TakuX OONBIINX M CIIOKHBIX
nmporpaMmax, Kak ornepamnuonHas cucrema ZX Spectrum, HHOT/Ia BOZHUKAeT HE0OX0IUMOCTh
NPUBJIEKATh U aJIbTePHATUBHBIN HA00p perucTpoB. Tak QyHKIHS USR mepe BBI30BOM
POrpaMMbl B MAITUHHBIX KOJIaX 3aHOCUT BAXXHYIO HH(OpMAILIMIO B perucTpoByto napy HL',
[I03TOMY JJIsi HOpMaJIbHOIO BbIXxoza B belicuk ee He00X0IMMO COXpaHATh BCErJa, KOra OHa
MO>KET U3MEHUTHCS. B 4acTHOCTH, TP MCMOIB30BAHUH MTOAIIPOrpaMMBbl pucOoBaHus TuHUN 9402.

[Tepenumem npenpaynuii IpuMep TakuM 00pa3oM, 4TOOBI €r0 MOXKHO OBLIIO BBI3BATH U3
beiicuka:

ORG 60000
EXX ;B HauajJjle NpOoTpPaMMBEl MeHdeM

; Ha aJIbTepHATMBHBEI HabOoOp
PUSH HL ; coxXpaHdaeM permcrporyin napy HL
LD BC, #5078
CALL 8933
LD BC, #3C23
LD DE, #FF01
CALL 9402
POP HL ;BOCCTaHaBIMBaeM 3HaudeHue HL
EXX ;OeJjlaeM ero aJIbTEePHATUMBHEM
RET

[TockonpKy mepe1 BBI30BOM MOIPOrPAaMMBbI B MAIIIMHHBIX KOAaX (QYHKIUS USR 3arpy’aeT
peructp HL' Bcerna ogHuM u Te€M ke 3HaYeHUEM, @ UMEHHO, YrciioM 10072, To MOXKHO HE
COXPAHSATH €r0 B CTEKE, a MPOCTO 3aIIUCATh NIEPE] BBIXOJIOM B belicuk:

1D HL, 10072
EXX
RET

IIpu >xemaHnM BBl MOXKETE MPOBEPUTH coaepxkumoe napsl HL', orrpancnupoBas Takyro
IIPOrpaMMKY:

ORG 60000
EXX ;MeHsSeM Ha aJIbTEPHATMBHBIM HabOp



PUSH HL ; 3arroMmMHaeM B CcTeke 3HauveHme HL'

EXX ; BO3BpallaeM «CTaHIapTHHEE» PeIrnCTPH

POP BC ;3abupaeM UMCIIO U3 CTekKa B napy BC
; IJia nepenmaumM B BeMCcuk

RET ;BO3BpPaAT B BeMCcukK

1 3aTEM BBIIIOJIHUB €€ CTpOKOﬁ

PRINT USR 60000
B pe3yJbTaTe Yero Ha dKpaHe JOJDKHO MOsBUThCs yuciio 10072.

Ayau
Kak BbI 3HaeTe, y onepaTopa DRAW UMEETCS BO3MOKHOCTh PUCOBAHUS HE TOJIBKO OTPE3KOB

NPSMBIX JTUHUHM, HO U (PparMEeHTOB AYT, VIS YETO KPOME JIBYX IapaMeTPOB OTHOCUTEIIBHOTO
CMEIICHUS HY>KHO 33/1aTh €I OJIMH - BEIMUUHY yTia, 00pa3oBaHHOTO 1yroil. B accemOepe BoI
BIIOJIHE MOKETE BOCIIPOM3BECTU U 3TY BO3MOKHOCTD, ITPaB/ia, ONMCAHHAS BBIILIE TOANPOrpaMMa
C TaKOM 3aJlayeii CIPaBUTHCS HE B COCTOSIHUM. J[JI1 3TOr0 NpUAETCS BOCIIOIb30BATHCS
poLenypou, «3amuToit» o aapecy 9108. Uro ke kacaeTcs nepenadu napameTposB JiJisl Hee, TO
371€Ch HYKHO TIOCTYIUTh MPUMEPHO TAK K€, KaK U MPHU IEYATH YUCEI: TIOCIEI0BATEIBHO
MOJIOKUTH TP 3HAYEHUS B CTEK KAJIBKYJIATOPA, a 3aTEM BbI3BATh CaMy MOANPOrPAMMY.

Kak mpumep, nmpuBeneM mMporpaMMKy, COOTBETCTBYIOIIYIO cTpoke belicuka

PLOT 100,80: DRAW 30,50,3

J1s 3aHeCeHus Yncell B CTEK KaJIbKYJIATOpa MOKHO, KOHEYHO, BOCIIOJIB30BATHCS YXKE U3BECTHON
noanporpamMmoii 11563, HO B JaHHOM cily4ae HaM He TpeOYIOTCs YHciia, IPEBbIILAOIIIE
6aliTHYIO BelMUYMHY (255), HOATOMY IporpaMMa MOJIY4YUTCsl KOpoUe, €Clid B CTEKE KalbKYJIsITopa
pa3MeniaTh 3Ha4€HUs U3 aKKyMyJsITopa, npuMeHus npouenypy [13VY 11560, ucxoaHsiM JaHHBIM
JUI KOTOPOH U siBJsieTcst cofepkumoe peructpa A. Ilopsiiok neicTBrii OyaeT COBEpIICHHO
TaKUM e, KaK ¥ MpU UCTOIb30BaHUM noAnporpammsl 11563. Hanpumep, 1ist 3aHeceHus B CTEK
KaJIbKYJIATOpa yKcia 123 MOXKHO HanucaTh TaKylo MOCIEA0BATEIbHOCTD HHCTPYKIUI:

LD A,123
CALL 11560

3Hasi 3TO, MO’KHO HAIMCaTh TaKOM ()parMeHT Ha acceMOiiepe, COOTBETCTBYIOLINM PUBECHHOM
BBILIIE CTpOKE belicuka:

ORG 60000

ENT S

LD BC, #5064 ;C = 100 (#64), B = 80 (#50)

CALL 8933 ;PLOT 100,80

LD A, 30 ;3aHOCHUM B CTEeK KaJlbKyJaTopa

CALL 11560 ; IEepBHM NapaMmeTp

LD A, 50 ; BTOPOM NapaMmeTp

CALL 11560

LD A, 3 ; TPETUM HapaMeTp

CALL 11560

CALL 9108 ;DRAW 30,50,3

LD HL,10072 ;BOCCTaHaBJIMBaeM 3HadeHMe napkl HL'
EXX ; IJIS HOPMaJIbHOT'O BEIXOIAa B Belcuk

RET



OkpyscHOCMUu

B Beiicuke nmeercs emie oauH rpaguueckuii oneparop - CIRCLE, PeIHA3HAYEHHBIN 15
PHCOBaHMS OKPYKHOCTEH. 3HAUUT, MOKHO 0€3 0COOBIX XJIONOT, MpuberHyB k nomoinu 13V,
pean3oBaTh B IporpaMmmax Ha accemOiepe u ero. Cpasy e cOOOIIMM, YTO COOTBETCTBYIOIIAS
npoiienypa HaxoauTcs no aapecy 9005, a mapaMeTpsl e epeaaroTcs TakK Ke, Kak U Ipu
pUCOBaHUU JyT, Yepes3 cTek KanbKyisitopa. [lepen BeizoBom CALL 9005 nyxHO
[IOCJIEZI0BATEBHO 3aHECTU B CTEK TP YMCIIA: KOOPAUHATHI LIEHTPA OKPYKHOCTHU IO TOPU30HTAIN
U BEPTUKAJIU, a TAK)KE €€ PAJANYC B MUKCEISX.

Jlis mpumepa HamuieM IporpaMMKY, BBIIOIHSIOIIYIO TO e CaMOe, YTO U OIepaTop

CIRCLE 120,80,60
BHeniHe oHa 0YeHb HAIIOMUHAET MPOTPAMMKY, PUCYIOUIYIO Ha SKpaHe (pparMeHTHl IyT:

ORG 60000

ENT S

CALL SETSCR ;YcTaHOBKa aTpuOYTOB BSKpaHa

LD A,120 ;3aHOCHMM B CTEK KaJIbKyJIdaTopa
CALL 11560 ; X-KOOpIMHATY LEHTpa OKPYXHOCTU
LD A, 80 ;Y-KOOpIOMHATA LEHTPa OKPYXHOCTHU
CALL 11560

LD A, 60 ; Pamuyc

CALL 11560

CALL 9005 ;CIRCLE 120,80,60

LD HL, 10072

EXX

RET

SETSCR «veu....
[Tpouenypa 9005 takxe «mmopTut» peructponyto napy HL', To ectb npu HeoOxonuMocTu
BO3Bpara B belicuk ee 00s13aTenbHO HY)KHO BOCCTAHOBHTb.

Eme pa3 NOBTOPHUM, YTO IPH KCJIAHUH Bbl MOKCTC pHUCOBATH BCC Fpa(bI/I‘ICCKI/Ie IIPUMUTUBHI,
OIMMCAHHBIC B OTOM pa3aciic, 3alaHHBIM LIBETOM, IJIs 4Er0 HY?KHO BOCIIOJIB30BATHCA OJJHUM U3
CHOCO6OB, MEPCUUCIICHHBIX B pa3aciic «lloaroToBka 3KpaHa K Da6OT€ u3 acceM6nepa».

CTATUYECKHUE 3ACTABKH

Ceiiuac B HallleM pactopsKEHUH UMEETCs y’Ke 1I0CTaTOYHO CPEJCTB, YUTOOBI MONBITATHCS
n300pa3uTh Ha SKpaHe HEUTO BIIOJIHE OCMBICIIEHHOE M HECKOJIBKO 00Jiee MPHUBIIEKATENIbHOE, YeM
IIPOCTO TOYKHU WIH OKPYKHOCTH.

Bo Bpemst urpsl Ha 3KpaH 0OBIYHO BBIBOAUTCA Macca pa3inyHoi nHpopMaiuu. Mrparomemy HeT
HUKAKOH HE00X0AMMOCTH 33lyMbIBaThCs HaJ/l TEM, K KAKOMY THITY 3Ta MH(OpMaIus
MPUHA]JICKUT, AHATTM3UPOBATh U KJIacCU(PUIIMPOBATh MPOUCXOIAlIee Ha FKpaHe. JlocTaTOuHO
IIPABWJIBHO HAKUMATh KJIABUILN B COOTBETCTBUM C YKA3aHUSAMH, JaHHBIMU B mporpamme. Ho
COBCEM JIpyroe OTHOIIEHHE KO BCEMY MTPOUCXOSAIIEMY J0JKHO ObITh Y UeJIOBeKa,
IUTAHUPYIOILETO CBOIO COOCTBEHHYIO UTPY.

Bce kaapsl, NOsABISIIOIIKECS HA DKPAHE BO BPEMSL UTPbI, MOKHO YCIIOBHO Pa3JC/IMTh HA JBA THUIIA!
CcTaTUYeCKue U AuHaMudeckue. K mepBbIM MOKHO OTHECTH TaKHe, B KOTOPBIX U300paKeHHUE CO
BPEMEHEM HE MEHSIETCSI. DTO MOTYT OBITh, HAIIPUMED, OTIEIbHBIC KaJpbl MHOTOKAIPOBOM
3actaBku, Takue Kak [IpaBuna Urpel wnn Tabnuna PesynsraToB. Crosa e MOKHO OTHECTH



pas3nu4Hble HH(OPMAIIMOHHBIE MTAHENIN: CXEMbI JIJAOMPUHTOB, KapThl MecTa 00EBBIX JIeHCTBUI
UT. I

JluHamuueckuMHu 3acTaBkamu (WM Kajpamu) OyJeM Ha3blBaTh TaKUE, B KOTOPBIX C TEYCHHEM
BPEMEHH YTO-TO MU3MEHSIETCS Ha dKpaHe. B mpocreiinieM ciydae 3T0 MOXKET ObITh N3MEHEHUE
[[BETa paMKH WUJIM HAJIUCEH, MOABMKHBIN Kypcop, BO3MOXKHOCTh BBOJIa € KJIaBUaTyphl. B Oosee
CJIOKHBIX IMHAMUYECKHUX KaJpax MOSIBATCS 3JIEMEHThI MYIbTUIUIMKALIUU, IEPEMEIICHUS
CIIPAWTOB U MEH3axeH.

O co3ganun JUHAMHWYCCKHUX KaJIpOB MbI IIOTOBOPHUM II03KEC, a cemyac pa36epeMc;{ co cnocodaMu
H3TOTOBJICHHUA CTaTUYCCKHUX 3aCTaBOK.

Kak u npu nporpammupoBaHuu Ha belicuke, Mbl pEKOMEHIYEM BaM IIPEXKIE BCErO0 HApUCOBATh
Ha JIUCTE KJIeTYaToi OyMaru npsMOyTroJIbHUK pa3MepoM 32 KIIETKHU 10 TOPU30HTAIH U 24 - 1o
BEPTUKAJIM (TO €CTh IO Pa3Mepy IKpaHa B 3HAKOMECTAX) U BHYTPU U300pa3UTh BCE TO, YTO BbI
XOTUTE YBUJIETh Ha dKpaHe. A 3aTeM cocTaBUTh 0s1oku JaHHbIX DEFB Tak, yTo6BI HX OcTasoch
TOJIBKO pacrieyataTs komanaoit CALL 8252.

Puc. 4.1. Ilpumep cmamuueckou 3acmasku

[Tpenmosioxum, 4To mepBas 3acTaBKa BBIIVIAIUT, Kak TOKa3aHo Ha puc. 4.1. Kak BugHO, Ha
9KpaHe JOJIKHBI MOSIBISITHCS HE TOJIBKO TEKCTHI, HO U JIOCTATOYHO CJIOKHbIE TpaduiecKue
n300pakeHus, CocTaBsAoNe paMKy. B beiicuke /Ui moaydeHus: Takoro pucyHka Mbl
BOCIIOJIb30BAIMCH OBl OMPEeNIIeMbIMH MOJIb30BATENIEM CUMBOJIAMHU UDG, 3aKOJIMPOBAB B HUX
OTJeNIbHBIE DJIEMEHTHI 11eJ10r0 n300paxkeHus. Ho u B accembiepe MOXKHO OCTYIUTH Tak xe. Ha
puc. 4.2 moka3zaHsl YETBIPE DJIEMEHTA, U3 KOTOPBIX COCTOAT YIJIbl PAMKH, a CIIPaBa OT KaXJ0TO0
KBaJJpaTHKa pAacCTaBJIECHbI IECATUYHBIC 3HAUYCHHUSI BOCBbMU 0aliTOB M300pakeHHOTO CUMBOJIA.
TakuM sxe 00pa3zoM ciieyeT HapucoBaTh U BCE OCTAJIbHBIE AJIEMEHTHI, & 3aT€M PACCUUTATh KOJIbI
KaX/J10ro 0aifTa B KaXkKJIOM U3 HUX.



0 1]

63 262
64 30
q5 250
q5 250
q5 250
q5 242
q5 242
95 226
95 194
127 130
127 P
124 P
96 P
63 252

0 0

Puc. 4.2. Dnemenmol yenos pamxu

JIist yrpotieHus KOAUPOBAHUS MBI MOKEM IIPEUIOKUTH MPOCTYIO CEPBUCHYIO TPOrPaMMKY Ha
belicuke, nepen NCMOIb30BAaHUEM KOTOPOH CIIEyeT CO3/AaTh MOJIHBIM HaOOp CUMBOJIOB,
nprOErHyB K IMTOMOIIY OJTHOTO U3 peAakTopoB GoHTOB (Hampumep, u3 Art Studio). Ho He
00s3aTeNbHO BCE CUMBOJIBI OYAYT B3AThI U3 MOTYyYEHHOTO IIpudTa, HanpuMep, B HaIIeH
porpaMMe 3aCTaBKH WX MCIIOJIB30BAHO TOJIBKO 16. BOT TEKCT KOAUPOBINMKA CHMBOJIOB

(B nanpHei1IeM Be3Jie, e B MporpaMMax norpedyercst BBECTH 0oJiee 0 JHOro npodena nmoaps,
JUTSL HATJIITHOCTH OyZieM 0003HauaTh UX CUMBOJIOM «'».):

10 BORDER 0: PAPER 0: INK 5: CLEAR 64255

30 INPUT "Font file name:"; LINE a$

40 LOAD aSCODE 64256

50 INPUT "start symbol:"; LINE a$

60 CLS : PRINT AT 15,0; INK 6;"'E' - to exit"

70 LET a$=a$ (1)

80 LET start=64256+( (CODE a$)-32)*8

90 LET s=CODE a$: LET c=0
100 GO TO 110
110 FOR m=start TO 64256+768
120 LET a=PEEK m: LET byte=a
130 LET c=c+1
140 DIM Db (8)
150 FOR n=1 TO 8
160 LET a=a/2: LET b (n)=a<>INT a: LET a=INT a

170 NEXT n
180 PRINT AT 2,1; INK 2;"Symbol: "; INK 7; PAPER 1;CHRS s;
PAPER 0; INK 2;" Code: "; INK 7;s

190 FOR n=1 TO 8

200 IF b(n)=0 THEN PAPER 1

210 IF b(n)=1 THEN PAPER 6

220 PRINT AT c+3,9-n;" "

230 NEXT n

240 PAPER 0: PRINT AT c+3,10;byte;"--"

250 IF c¢>7 THEN LET c¢=0: LET s=s+l1l: GO TO 270
260 NEXT m

270 REM ----Ecamu HaxaTa KJjaBuma E----

280 LET kS$S=INKEYS

290 IF kS$="E" OR kS$="e" THEN BEEP .01,0: GO TO 50
300 IF k$<>"" THEN BEEP .01,20: GO TO 260



310 GO TO 280
Hcnonp30BaHue 3TON MpOrpaMMbl HE BBI30BET HUKAKUX 3aTPYJHEHHH - TOCTaTOYHO OTBEYATh Ha
BOIIPOCHI, OSABIISIONIMECS HA SKpaHe. J[00aBUM TOJIBKO, YTO MPH paboTe C TUCKOBOJOM CIICAYET
BKJIIOUUTH B IPOTpamMMy CTPOKY

20 RANDOMIZE USR 15619: REM : CAT
a ctpoky 40 3aMEHUTh HA TAKYIO:

40 RANDOMIZE USR 15619: REM : LOAD aSCODE 64256

MpbI IpOIyCTUM YTOMUTEIBHBIHN 3Tall KOJAUPOBAHUS CUMBOJIOB, B PE3YyJIbTATE YETO MOIYUUTCS
JIOBOJIBHO JUTMHHBIN psijl UG p, KOTOphIE 3anuiieM rnocie nHeTpykuuun DEFB u nmpucoum
nepBomy 0aiiTy 3toro 6;o0ka ganueix metky UDG:

UDG DEFB 0,63,64,95,95,95,95,95 ;A (144)
DEFB 0,252,30,250,250,250,242,242 ;B (145)
DEFB 95,95,127,127,124,96,63,0 ;C (146)
DEFB 226,194,130,2,2,2,252,0 ;D (147)
DEFB 0,63,0,95,107,95,107, 95 ;E(148)
DEFB 0,244,0,208,234,208,234,208 ;E(149)
DEFB 107,95,107,95,107,0,63,0 ;G (150)
DEFB 234,208,234,208,234,0,244,0 ;H O (151)
DEFB 107,95,107,95,107,95,107, 95 ;T (152)
DEFB 234,208,234,208,234,208,234,208 ;J (153)
DEFB 0,31,85,74,95,74,95,95 ;K (154)
DEFB 0,255,85,170,255,170,255,255 ;L (155)
DEFB 95,95,85,74,21,64,21,0 ;M (156)
DEFB 255,255,85,170,85,0,85,0 ;N (157)
DEFB 0,248,82,170,250,170,250,250 ;O (158)
DEFB 250,250,82,170,80,2,80,0 ;P (159)

B xomMeHTapusix cripaBa OT KaKI0M CTPOKU YKa3aHbl KIIABUIIIH, COOTBETCTBYIOIINE CUMBOJIAM,
BBOJMMBIM B PEKUME Kypcopa [G], U UX JIeCATUYHBIE KOJIbl. BYKBBI BBIMHMCAHBI, CKOpEE, KaK
BOCIIOMUHaHue o belicuke, a BOT KOAbl HaM IMOHAA00STCS PU COCTABICHUU CIENYIOIEro 010Ka,
Tak Kak B pegakrope GENS HeT BO3MOKHOCTH BBOAUTH CUMBOJIBI UDG HEMOCPEJICTBEHHO C
KJIAaBUATYPBI.

Jlnst monydeHus 0JI0Ka JaHHBIX, OMICHIBAIOIIETO BHEIIHUM BUJ paMKH, 32 HEUMEHHUEM KaKoro-
a100 CHEeNMATN3UPOBAHHOTO PEJAKTOPa JIYUIle BCEr0 «BKIIOUNTHY MOITYYEHHbINH HA0Op UDG U
COCTaBUTH MIporpamMmy cHaudasna Ha belicuke. [Ipu Takom crocobe He HyKHO OyzeT mocie
Ka)KJIOTO BBEJICHHOT'O CUMBOJIa TPAHCIUPOBAThH MPOrpaMMy 3aHOBO U MPOBEPSATH MPABUIIBHOCTh
BBOJIA, IOCTaTOYHO JaTh KOMaHAy RUN. Kpome Toro, B belicuke Bbl 3aCTpaxOBaHbl OT
BO3HUKHOBEHMUSI TAKUX KPUTHUECKUX OIIMOOK, IOCJIE KOTOPBIX BCIO pabOTy HY>KHO HaYMHATh
cHauvasa. B koHIle ocTaHeTcsl TOIBKO MepenucaTh MOTy4eHHbIN 010K yxke B pegaktope GENS,
HE OI1acasich, YTO IJIe-TO 3aKpajlach OLIMOKA.

«BKIIIOUHUTHY HOBBIE CHMBOJIBI UDG B acceMOiiepe 10 cMemHoro mpocto. B beiicuke st aToro
TpeOyeTcs Mpex/ie BCEro ONpeAeauTh aJipec pa3MelIeHHs] CHMBOJIOB B TaMATH, 3aTEM B IUKIIE
MOCIIE0BATEIHHO CYMTHIBATH KOJBI 3 OJI0Ka TaHHBIX M MEPEHOCUTD UX M0 PACCUUTAHHOMY
aapecy. B accembiiepe ke HUUEro HUKY/A MepeMeniaTh He TpedyeTcsl, JOCTaTOUHO U3MEHUTD
azipec 00JIacTH UDG B CUCTEMHBIX TIEPEMEHHBIX. A BBITIOJIHAETCS 3TO BCETO ABYMsI KOMaHIaMH
MHUKpOIIpOIIeccopa:

LD HL, UDG
LD (23675) ,HL

Mp&I u30aBHM Bac OT HeGHaFOI[apHOﬁ pa60TBI 10 COCTaBJICHHIO 0JIOKA JAaHHBIX JJIA II€YaTU paMKU
H IIPUBEIEM €TO B YK€ 'OTOBOM BUJIE!



RAMKA DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB

DEFB
DEFB
DEFB
DEFB

DEFB
DEFB
DEFB
DEFB

DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB

22,4,0,16,5
144,145,154,155,155,155,155, 155
155,155,158,154,155,155,155,155
155,155,155,155,158,154,155,155
155,155,155,155,155,158,144,145
146,147,16,4,156,157,157,157,157,157
157,157,159,156,157,157,157,157
157,157,157,157,159,156,157,157
157,157,157,157,157,159,16,5,146,147

16,5,148,16,4,149,22,6,30,16,5,148,16,4,149
16,5,152,16,4,153,22,7,30,16,5,152,16,4,153
16,5,152,16,4,153,22,8,30,16,5,152,16,4,153
16,5,150,16,4,151,22,9,30,16,5,150,16,4,151

16,5,148,16,4,149,22,10,30,16,5,148,16,4,149
16,5,152,1¢6,4,153,22,11,30,16,5,152,16,4,153
16,5,152,1¢6,4,153,22,12,30,16,5,152,16,4,153
16,5,150,16,4,151,22,13,30,16,5,150,16,4,151

16,5

144,145,154,155,155,155,155,155
155,155,158,154,155,155,155,155
155,155,155,155,158,154,155,155
155,155,155,155,155,158,144,145
146,147,16,4,156,157,157,157,157,157
157,157,159,156,157,157,157,157
157,157,157,157,159,156,157,157
157,157,157,157,157,159,16,5,146,147

BrI moxeTe 3aMETUTh, YTO KPOME€ KOJJOB CHMBOJIOB UDG B 010K JaHHBIX BKIIFOUYCHBI TaKXKC 1
YIpaBJIAOMIUC KOAbL, U3MCHAIOMIUEC IBET U IMO3ULUIO IICUATH.

3HAYUTEIHLHO Impome COCTaBUTh 010K JaHHBIX AJI II€YaTH TCKCTA 3aCTaBKU. On 6y,HeT
BBITJIAACTD IIPUMCPHO TaK:

TEXT DEFB
DEFM
DEFB
DEFM
DEFB
DEFM
DEFB
DEFM
DEFB
DEFM
DEFB
DEFM
DEFB
DEFM

22,2,8,16,6

"Wk

22,2,10,16,3

"F' T GHTER"
22,2,24,16,6

"k

22,7,10,16,7

"Written by :"

22,9,7
"Kapultsevich- - -Igor"
22,12,5
"Saint-Petersburg--1994"
22,17,3,16,6

"Press any--key to continue"

[TokOHYMB ¢ caMOil yTOMHUTEIBHOM YacThiO pabOThI, HAM OCTAETCs BBIBECTH HA SKpaH
MOJIrOTOBJIEHHBIE OJIOKH JaHHBIX. BbI yke 3HaeTe, Kak 3TO MOKHO c/IeNlaTh, HO TEM HE MEHee
M03BOJIbTE AaTh HEOOBINOM coBeT. Bee ObIII0 0UeHb MPOCTO, MOKA MBI HE CTAIKUBAINCH C
0JI0KaMU JaHHBIX BHYIIUTEIbHBIX pa3MepoB. Jlo CuX MOp Mbl OrpaHUYMBAIIUCH BBIBOJOM
JecaTKa-Apyroro cuMBojoB. Ho mompoOyiite-ka mojacuuTarh, CKOJIbKO OaiiT 3aHUMAET,
Hanpumep, 010k noxa HazBauueM RAMKA. Jlymaercs, Bac He 0ueHb BJOXHOBHT Takasi paboTa.
A 4TO eciii B TEKCT 3aCTaBKH 3aX0UYETCs] BHECTH KaKHUe-TO U3MEHEHNUs WK JononHeHna? CHoBa
NePECUNTHIBATH €TO JITUHY?



Hu B koem ciydae! Benp acceMOiiep caM MOXKET BBITTOJTHSATh HEKOTOPBIE HECIIOKHBIC PACUETHI,
oTepHpys KaK ¢ YUCIIaMH, TaK U C METKaMH. Pacmonoxum OJIOKH TaHHBIX B TAKOM ITOPSIKE:
craygana 610k TEXT, 3arem - RAMKA u cambiM ntocienauM 3anuiieM 0110k UDG. Takum
o0pazom, mHa 61oka TEXT OyneTr paBHa pa3HOCTH €0 KOHEYHOTO M HAa4aJIbHOTO aJ[pecoB, a
TaK Kak cpasy 3a HuM cieayet 010k RAMKA, To ero ninmHa onpenensieTcs BhIpaKeHUEM
RAMKA-TEXT. (O6partute BHUMaHUE Ha TOT (PaKT, 9TO acceMOJIep MOKET BBIYUCIIATh
BBIPXCHHS ¢ METKaMHU JJaKe JI0 TOTO, KaK 3TH METKH BCTPETSTCS B mporpamme. MIMeHHo yis
00eCTIeYeHHs TAKUX «CCHUIOK BIIEPE» U HEOOXOMM BTOPOM MPOXO aCCEMOIMPOBAHUS -
Ipumeu. peo.) Ananorununo mmaa 6;10ka RAMKA Beraucnsiercs seipaxkennem UDG-RAMKA.

Teneps MOKHO HANMCATh MPOTPAMMKY, (POPMUPYIOIIYIO Ha HKPAHE CTATUYECKYIO 3aCTaBKY:

ORG 60000

ENT S
; IlooroToBKAa B3KpaHa
LD A,5
LD (23693) ,A
LD A,Q
CALL 8859
CALL 3435
LD A,2
CALL 5633
; «BxuroueHmMe» CcuMBOJIOB UDG
LD HL, UDG
LD (23675) ,HL
; BeIBOI 3acTaBKM Ha DKpPaH
LD DE, RAMKA
LD BC, UDG-RAMKA
CALL 8252
LD DE, TEXT
LD BC, RAMKA-TEXT
CALL 8252
RET

; NonmroToBJIeHHHE 3apaHee OJIOKM OAaHHBIX

U3IrOTOBJIEHUE HOBbIX HABOPOB CUMBOJIOB (®OHTOB)

[TockonpKy HU OJTHa KOMITHIOTEPHASI UTPa HE 00XOAUTCS 0€3 pa3IMYHbBIX HAIMUCEH U TEKCTOB,
OUY€Hb BAYKHO YMETh 3aMEHSTh CTAaHAAPTHBIA CUMBOJILHBIN HA0OpP HOBBIMU HIPHUPTaAMH
MIPOU3BOJILHOTO HauepTaHus. Bel, HaBepHOE, MHOTO pa3 oOpaiai BHUMaHHUE, YTO JAXKeE B
(GUPMEHHBIX UTpax, TOUIEANINX K HAM C POAUHBI Speccy, u3 AHTIINH, JaJIeKOo He BCeraa
WCITOJIB3YETCS] BCTPOCHHBIN MIPUQT, a YaIe 3aMEHsIeTCsl Ha CHMBOJIBI 00JIee TIPUBIICKATETHHOM
(GOpMBI, XOTS B ’TOM U HET CypOBOM HEOOXOAUMOCTH. JIJIsl MPOCTHIX K€ POCCUICKUX TPpaK/IaH,
KaK TPaBUjIo, HE BIAACIONIUX CBOOOIHO aHTIMIUCKUAM SI3BIKOM, OBLTO OBl BEIMKUM OOJIETYeHHEM
YBUJETH HA DKPaHE POJHBIC PYCCKUE OYKBBI.

MHorue u3 Bac HaBepHsKa 3HAKOMBI C pa3IMYHBIMU BUaMH pycudukaun ZX Spectrum - kro-
TO U3 KHUT, HanipuMmep, u3 [ 1] umm [2], a KoMy-TO MOBE3T0 Pa300bITh TOTOBBIE



3HAKOTeHEPaTophl. TeM He MEeHee, B 3TOM pa3Jielie Mbl XOTUM HAIOMHUTH CIIOCOOBI CO3JIaHMS
HOBBIX ()OHTOB M MPUBECTH JIBA MOJIHBIX CUMBOJIbHBIX HAO0Opa: JTATUHCKUIN U PYCCKUIA.

B HekoTophIX mporpammax Juist pycu(uKaIy UCIoib3yeTcs: 001acTh rpaduyecKux CHMBOJIOB,
olnpezensieMbIX noJb3oBareneM (UDG). Ho 3To, B o0cCHOBHOM, KacaeTcs mporpaMM Ha belicuke, a B
accemOiepe, Kak Bbl MOTJIM 3aMETUTh U3 IIPUMEPa, MPUBEICHHOTO B MPEAbIAYIIEM pa3ele,
npulerarh K IOMOILY CUMBOJIOB UDG HE CIMIIKOM yA00HO. KpoMe Bcero mpo4ero B 3ToM ciiy4yae
BO3MOXKHO TIOJTYYUTh HE OoJiee 22 HOBBIX CUMBOJIOB, YTO IS IIOJTHOTO HaOopa OYKB SIBHO
manoBato. [loaTomy B accemOiiepHbIX mporpaMmmax 00J1acTb ONpeaesIIeMbIX CHMBOJIOB
MPaKTUYECKH HUKOT/Ia HE UCTIOJIb3yeTcs (TeM HEe MeHee, HEKOTOPOEe BpeMsi Ml ellle Oy1eM K HUM

HpI/I6eFaTB, IIOKa HC HAYYHUMCA BBIBOOAUTH CUMBOJIbI U Fpa(bI/IKy 0e3 UCIOJIb30BaHMS KOMaH/bI
RST 16).

[TonHBI HAOOP CUMBOJIOB MOKHO U3TOTOBUTH, BOCIIOJIE30BABIIKCH CIIEITHATLHBIM PEIAKTOPOM
mpudTa (Font Editor). 3Ty mporpamMmmy, Kak Bbl 3Ha€Te, MO’KHO HAalWTH B KaUe€CTBE COCTABHOM
YJaCTH B TakuX rpaduyeckux penakropax kak Art Studio wim The Artist II. Kak paborats ¢
STUMU IIpOrpaMMamMu He pa3 00bACHIIOCH B TuTeparype (cM. [1] umu [2]) u, HaBepHOE, HET
HYXKIIBI €IlI€ Pa3 paclpoCTPaHIThCs Ha ceil cueT. BmecTo 3Toro Mul cpasy npuBeaem
MIPOrPaMMKH, COJIEPIKAIUE KOJIbI CHMBOJIBHBIX HA0OPOB, CO3JJTaHHBIX HIMEHHO TAKUM 00pa3oM.
HabpaB u BBINOIHKUB KX, BB OIYYUTE B CBOE PACTIOPSHKEHHE TOTOBBIE KOAOBBIE OJIOKH, KOTOpBIE
3aTeM MOJKETE Cpa3y UCIOIb30BaTh B CBOMX IpOTrpaMMax WM MPEABAPUTEIBHO
MOJKOPPEKTUPOBATH B YIOMSHYTBIX pEeAaKTOpax.

P HgsE” () %4, —. 7
Bl1z23456789: ; {=>7
EABCDEFGHI JELHKMHD
PORSTUVLEYZFL1T__
fabocdefghiJklmno
Prarstuvwyr{l 3" @

Puc. 4.3. Ilonnwiii HabOp 1AMUHCKUX CUMBOJIO8

[lepBast mporpamma co3aeT MoJIHbINA HA0OP, COCTOSIINN U3 TaTUHCKUX OYKB, IU(Dp, 3HAKOB
NpeNuHaHus U ClIeUalbHBIX CUMBOJIOB (puc. 4.3). Habeputech TeprieHHs U BBEAUTE €€ CTPOKH
B KOMIIbIOTED. JIBBUHYIO J10JI10 TPOTrpaMMBbl COCTABJISIOT OJIOKHU IaHHBIX, COJAEpKAIINE KObI
BCeX CUMBOJIOB. Eciii BbI HeUassHHO OImIMOETECHh MPU BBOJIE XOTS OBl OJTHOTO YHUCIIA, TIporpamMma B
KOHIIE pa0OTHI COOOIIUT 00 3TOM U TEKCTOM U 3BYKOM. A 4TOOBI OMMOKY Jierye ObLI0

00HapyX HUTh, BCE CUMBOJIBI, OJMH 32 IPYTHM, BEIBOJATCS HA DKPaH MO MEPE BBHIMTOJIHEHUS
nporpaMmel. Eciii TekeT mporpaMMmel BBeZIeH 0€3 OLIMO0K, TO Yepe3 HEKOTOPOE BpeMs Ha dKpaHe
HOHBHTCHCTaHﬂapTHOCCOOGHKﬂHKEStart tape then press any key. Bkimouute
MarHuTO(OH Ha 3aMKCh U HAKMUTE JII0OYI0 KiIaBuiry. Kokl HOBOTO ()OHTA 3aMUIITYTCS HA
nenty. Ecnu BbI paboTaere ¢ qUCKOBOIOM, ciierka u3MeHnuTe cTpoky 90:

90 RANDOMIZE USR 15619: REM: SAVE "latfont"CODE 64000,768
B stom CJIy4ac€ HY>KHO BCTaBUTh JUCKETY B KapMaH JUCKOBO/JIa €1I€ A0 3allyCKa IIporpaMMEbl, a
MOJIYYCHHBIC KOJBI 3alTUITYTCH Cpaldy IO OKOHYAaHUN 06pa60T1<1/1 0J10Ka JaHHBIX.

10 PAPER 5: BORDER 5: CLEAR 63999: LET s=0: LET ad=64000
20 PRINT INK 1;"Please wait"''': PLOT 0,160: DRAW INK 6;255,0:
PLOT 0,116: DRAW INK 6;255,0



25 RANDOMIZE ad-256: POKE 23606,PEEK 23670:
POKE 23607, PEEK 23671

30 FOR i=CODE " " TO CODE "": FOR j=1 TO 8
40 READ a: LET s=s+a: POKE ad,a: LET ad=ad+1l
50 NEXT j

60 PRINT CHRS i;: NEXT i
70 POKE 23606,0: POKE 23607,60
80 IF s<>37874 THEN PRINT AT 10,8; INK 2; FLASH 1;
"Error in DATA!!!"™: BEEP .5,-20: STOP
90 SAVE "latfont"CODE 64000,768
1000 DATA 0,0,0,0,0,0,0,0: REM Space
1010 DATA 0,48,48,48,48,0,48,0: REM !
1020 DATA 0,108,108,0,0,0,0,0: REM "
1030 DATA 0,54,127,54,54,127,54,0: REM #
1040 DATA 0,8,62,104,60,22,124,16: REM $
1050 DATA 0,99,102,12,24,51,99,0: REM %
1060 DATA 0,24,44,24,58,108,58,0: REM &
1070 DATA 48,48,96,0,0,0,0,0: REM '
1080 DATA 0,12,24,24,24,24,12,0: REM (
1090 DATA 0,48,24,24,24,24,48,0: REM )
1100 DATA 0,0,54,28,127,28,54,0: REM *
1110 DATA 0,0,24,24,126,24,24,0: REM +
1120 DATA 0,0,0,0,0,48,48,96: REM ,
1130 DATA 0,0,0,0,126,0,0,0: REM -
1140 DATA 0,0,0,0,0,48,48,0: REM
1150 DATA 0,3,6,12,24,48,96,0: REM /
1160 DATA 0,60,102,110,118,102,60,0: REM 0
1170 DATA 0,24,56,24,24,24,60,0: REM 1
1180 DATA 0,60,102,6,60,96,126,0: REM 2
1190 DATA 0,60,102,12,6,102,60,0: REM 3
1200 DATA 0,12,28,44,76,126,12,0: REM 4
1210 DATA 0,124,96,124,6,70,60,0: REM 5
1220 DATA 0,60,96,124,102,102,60,0: REM 6
1230 DATA 0,126,6,12,24,48,48,0: REM 7
1240 DATA 0,60,102,60,102,102,60,0: REM 8
1250 DATA 0,60,102,102,62,6,60,0: REM 9
1260 DATA 0,0,48,48,0,48,48,0: REM
1270 DATA 0,0,48,48,0,48,48,96: REM ;
1280 DATA 0,0,12,24,48,24,12,0: REM <
1290 DATA 0,0,0,126,0,126,0,0: REM =
1300 DATA 0,0,48,24,12,24,48,0: REM >
1310 DATA 0,56,108,12,24,0,24,0: REM ?
1320 DATA 0,60,110,110,110,96,62,0: REM @
1330 DATA 0,60,102,102,126,102,102,0: REM A
1340 DATA 0,124,102,124,102,102,124,0: REM B
1350 DATA 0,60,102,96,96,102,60,0: REM C
1360 DATA 0,124,102,102,102,102,124,0: REM D
1370 DATA 0,126,96,124,96,96,126,0: REM E
1380 DATA 0,126,96,124,96,96,96,0: REM F
1390 DATA 0,60,102,96,110,102,60,0: REM G
1400 DATA 0,102,102,126,102,102,102,0: REM H
1410 DATA 0,60,24,24,24,24,60,0: REM I
1420 DATA 0,28,12,12,12,76,56,0: REM J
1430 DATA 0,100,104,120,104,100,102,0: REM K
1440 DATA 0,96,96,96,96,98,126,0: REM L
1450 DATA 0,99,119,107,107,99,99,0: REM M
1460 DATA 0,102,102,118,110,102,102,0: REM N
1470 DATA 0,60,102,102,102,102,60,0: REM O
1480 DATA 0,124,102,102,124,96,96,0: REM P
1490 DATA 0,60,102,102,102,124,58,0: REM Q
1500 DATA 0,124,102,102,124,108,102,0: REM R
1510 DATA 0,60,96,60,6,102,60,0: REM S
1520 DATA 0,126,24,24,24,24,24,0: REM T
1530 DATA 0,102,102,102,102,102,60,0: REM U



1540 DATA 0,102,102,102,102,60,24,0: REM V
1550 DATA 0,99,99,99,107,127,34,0: REM W
1560 DATA 0,76,76,56,56,100,100,0: REM X
1570 DATA 0,102,102,60,24,24,24,0: REM Y
1580 DATA 0,126,14,28,56,112,126,0: REM Z
1590 DATA 0,28,24,24,24,24,28,0: REM |
1600 DATA 0,96,48,24,12,6,3,0: REM \

1610 DATA 0,56,24,24,24,24,56,0: REM ]
1620 DATA 24,60,126,24,24,24,24,0: REM
1630 DATA 0,0,0,0,0,0,0,255: REM _

1640 DATA 0,28,50,120,48,48,126,0: REM J
1650 DATA 0,0,60,6,62,102,62,0: REM a

1660 DATA 0,96,96,124,102,102,124,0: REM b
1670 DATA 0,0,60,102,96,102,60,0: REM c
1680 DATA 0,6,6,62,102,102,62,0: REM d
1690 DATA 0,0,60,102,124,96,60,0: REM e
1700 DATA 0,28,48,56,48,48,48,0: REM f
1710 DATA 0,0,62,102,102,62,6,60: REM g
1720 DATA 96,96,108,118,102,102,102,0: REM h
1730 DATA 24,0,56,24,24,24,60,0: REM i
1740 DATA 12,0,14,12,12,108,44,24: REM j
1750 DATA 96,96,102,108,120,108,102,0: REM k
1760 DATA 56,24,24,24,24,24,60,0: REM 1
1770 DATA 0,0,118,127,107,107,99,0: REM m
1780 DATA 0,0,108,118,102,102,102,0: REM n
1790 DATA 0,0,60,102,102,102,60,0: REM o
1800 DATA 0,0,124,102,102,124,96,96: REM p
1810 DATA 0,0,60,76,76,60,12,14: REM g
1820 DATA 0,0,92,102,96,96,96,0: REM r
1830 DATA 0,0,60,96,60,6,124,0: REM s

1840 DATA 48,48,120,48,48,54,28,0: REM t
1850 DATA 0,0,102,102,102,110,54,0: REM u
1860 DATA 0,0,102,102,102,60,24,0: REM v
1870 DATA 0,0,99,107,107,127,54,0: REM w
1880 DATA 0,0,70,44,24,52,98,0: REM x

1890 DATA 0,0,102,102,102,62,6,60: REM y
1900 DATA 0,0,126,28,56,112,126,0: REM z
1910 DATA 0,12,24,24,48,24,24,12: REM ({
1920 DATA 0,24,24,24,24,24,24,0: REM |
1930 DATA 0,48,24,24,12,24,24,48: REM }
1940 DATA 108,108,36,72,0,0,0,0: REM ~
1950 DATA 60,98,221,217,217,221,98,60: REM ©

[TosryunTs HOBBIN HabOP, BKIItOUAIOLIUI B ce0s1 pycckue OykBbl (puc. 4.4.), HOMOXET
cienyromias nporpamma. OHa oTaMyYaeTcs oT npeablayIiel (aKTHUECKH TOIBKO OJIOKOM
JAaHHBIX, I03TOMY BCE BBIIIECKa3aHHOE B IIOJHOM Mepe OTHOCUTCS U K HEMl.

1 Mgt Ll () %4, —.
B123456789: ; {=>7
MABL AE®r ZHHK MMHO
MAPCTYYBbBMILILYE
HAaELAEPFr EHAKIMHO
MAPCTYXE B B3 W3 LY

Puc. 4.4. Ilonuwiii Habop pycckux cumgonos

10 PAPER 5: BORDER 5: CLEAR 64767: LET s=0: LET ad=64768

20 PRINT INK 1;"Please wait"''': PLOT 0,160: DRAW INK 6;255,0:
PLOT 0,116: DRAW INK 6;255,0

25 RANDOMIZE ad-256: POKE 23606, PEEK 23670:



POKE 23607,PEEK 23671

30 FOR i=CODE " " TO CODE "": FOR j=1 TO 8
40 READ a: LET s=s+a: POKE ad,a: LET ad=ad+1l
50 NEXT j

60 PRINT CHRS 1i;: NEXT 1
70 POKE 23606,0: POKE 23607,60
80 IF s<>43996 THEN PRINT AT 10,8; INK 2; FLASH 1;
"Error in DATA!!!"™: BEEP .5,-20: STOP
90 SAVE "rusfont"CODE 64768,768
1000 DpDATA 0,0,0,0,0,0,0,0: REM Space
1010 DATA 0,48,48,48,48,0,48,0: REM !
1020 DATA 0,102,102,34,68,0,0,0: REM "
1030 DATA 0,32,96,255,255,96,32,0: REM #
1040 DATA 0,4,6,255,255,6,4,0: REM $
1050 DATA 24,60,126,24,24,24,24,24: REM %
1060 DATA 24,24,24,24,24,126,60,24: REM &
1070 DATA 0,224,96,124,102,102,124,0: REM '
1080 DATA 0,6,12,12,12,12,6,0: REM (
1090 DATA 0,96,48,48,48,48,96,0: REM )
1100 DATA 0,0,54,28,127,28,54,0: REM *
1110 DATA 0,0,24,24,126,24,24,0: REM +
1120 DATA 0,0,0,0,0,48,48,96: REM ,
1130 DATA 0,0,0,0,124,0,0,0: REM -
1140 DATA 0,0,0,0,0,48,48,0: REM
1150 DATA 0,4,12,24,48,96,64,0: REM /
1160 DATA 0,60,102,110,118,102,60,0: REM 0
1170 DATA 0,24,56,24,24,24,60,0: REM 1
1180 DATA 0,60,70,6,60,96,126,0: REM 2
1190 DATA 0,60,102,12,6,102,60,0: REM 3
1200 DATA 0,12,28,44,76,126,12,0: REM 4
1210 DATA 0,124,96,124,6,70,60,0: REM 5
1220 DATA 0,60,96,124,102,102,60,0: REM 6
1230 DATA 0,126,6,12,24,48,48,0: REM 7
1240 DATA 0,60,102,60,102,102,60,0: REM 8
1250 DATA 0,60,102,102,62,6,60,0: REM 9
1260 DATA 0,0,48,48,0,48,48,0: REM
1270 DATA 0,0,48,48,0,48,48,96: REM ;
1280 DATA 0,0,12,24,48,24,12,0: REM <
1290 DATA 0,0,0,126,0,126,0,0: REM =
1300 DATA 0,0,48,24,12,24,48,0: REM >
1310 DATA 0,56,76,12,24,0,24,0: REM ?
1320 DATA 0,102,107,123,123,107,102,0: REM @
1330 DATA 0,60,102,102,126,102,102,0: REM A
1340 DATA 0,124,96,124,102,102,124,0: REM B
1350 DATA 0,100,100,100,100,100,126,2: REM C
1360 DATA 0,30,38,38,38,38,127,0: REM D
1370 DATA 0,126,96,124,96,96,126,0: REM E
1380 DATA 0,126,219,219,219,126,24,0: REM F
1390 DATA 0,126,98,96,96,96,96,0: REM G
1400 DATA 0,70,46,28,56,116,98,0: REM H
1410 DATA 0,102,102,110,126,118,102,0: REM I
1420 DATA 24,90,102,110,126,118,102,0: REM J
1430 DATA 0,100,104,112,120,108,102,0: REM K
1440 DATA 0,30,38,38,38,38,102,0: REM L
1450 DATA 0,99,119,107,107,99,99,0: REM M
1460 DATA 0,102,102,126,102,102,102,0: REM N
1470 DATA 0,60,102,102,102,102,60,0: REM O
1480 DATA 0,126,102,102,102,102,102,0: REM P
1490 DATA 0,62,102,102,62,102,102,0: REM Q
1500 DATA 0,124,102,102,124,96,96,0: REM R
1510 DATA 0,60,102,96,96,102,60,0: REM S
1520 DATA 0,126,24,24,24,24,24,0: REM T
1530 DATA 0,102,102,102,62,6,60,0: REM U
1540 DATA 0,153,90,126,90,153,153,0: REM V



1550 DATA 0,124,102,124,102,102,124,0: REM W
1560 DATA 0,96,96,124,102,102,124,0: REM X
1570 DATA 0,99,99,121,109,109,121,0: REM Y
1580 DATA 0,60,102,12,6,102,60,0: REM Z

1590 DATA 0,98,98,106,106,106,126,0: REM [
1600 DATA 0,60,102,14,6,102,60,0: REM \

1610 DATA 0,98,98,106,106,106,127,1: REM ]
1620 DATA 0,102,102,102,62,6,6,0: REM

1630 DATA 0,0,224,96,124,102,124,0: REM _
1640 DATA 0,0,102,107,123,107,102,0: REM J
1650 DATA 0,0,60,6,62,102,62,0: REM a

1660 DATA 0,0,124,96,124,102,124,0: REM b
1670 DATA 0,0,100,100,100,100,126,2: REM c
1680 DATA 0,0,30,38,38,38,127,0: REM d

1690 DATA 0,0,60,102,124,96,60,0: REM e

1700 DATA 0,0,60,90,90,60,24,24: REM £

1710 DATA 0,0,124,100,96,96,96,0: REM g

1720 DATA 0,0,76,108,56,108,100,0: REM h
1730 DATA 0,0,102,102,110,118,102,0: REM 1
1740 DATA 24,24,102,102,110,118,102,0: REM
1750 bDATA 0,0,102,108,120,108,102,0: REM k
1760 DATA 0,0,30,38,38,38,102,0: REM 1

1770 DATA 0,0,99,119,107,107,99,0: REM m
1780 DATA 0,0,102,102,126,102,102,0: REM n
1790 bATA 0,0,60,102,102,102,60,0: REM o
1800 DATA 0,0,126,102,102,102,102,0: REM p
1810 DATA 0,0,62,102,62,102,102,0: REM g
1820 DATA 0,0,124,102,102,124,96,96: REM r
1830 DATA 0,0,60,102,96,102,60,0: REM s

1840 DATA 0,0,126,24,24,24,24,0: REM t

1850 DATA 0,0,102,102,102,62,6,60: REM u
1860 DATA 0,0,219,90,60,90,219,0: REM v

1870 DATA 0,0,124,102,124,102,124,0: REM w
1880 DATA 0,0,96,96,124,102,124,0: REM x
1890 DATA 0,0,99,99,121,109,121,0: REM y
1900 DATA 0,0,60,102,12,102,60,0: REM z

1910 pATA 0,0,98,106,106,106,126,0: REM {
1920 DATA 0,0,60,102,14,102,60,0: REM |

1930 bATA 0,0,98,106,106,106,127,1: REM }
1940 DATA 0,0,102,102,62,6,6,0: REM ~

1950 DATA 60,98,221,217,217,221,98,60: REM ©
Teneps nonpoOyeM, UCIIOIB3YsI BHOBb NPUOOPETEHHbIE (DOHTHI, COTBOPUTH YTO-HUOY b
MI0JIE3HOE U MPOJIEMOHCTPUPYEM Ha ITPAKTHUKE IPUMEHEHNE HOBBIX HAOOPOB CHMBOJIOB.

Hanpumep, cenaem OJMH U3 KaJpOB 3aCTaBKH - cTpaHndky «IIpaBuna urpei» (puc. 4.5).
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Puc. 4.5. llpasuna uepul

ITocnne BBOga HCXOJHOI'O TEKCTA IIporpamMmel CJICAy€CT BBINTH B belicuk u IOAIrPY3UTH B IIaMATb
TOJIBKO 4YTO IMOJIYYCHHBIC KOJJOBBIC (baﬁnmz

LOAD "latfont"CODE 64000
LOAD "rusfont"CODE 64768

3areM OTTpaHCIUpyHTe HAOPaHHBIA TEKCT U BBEAUTE KOMaHAY pefakTopa R 11 ucnoaHeHus
MAaIIMHHOTO KO/a.

Bort Tekct nporpammsl «lIpaBuna urpem»:

ORG 60000
ENT S
LATF EQU 64000-256
RUSF EQU LATF+768
LD A,5
LD (23693) ,A
LD A,0
CALL 8859
CALL 3435
LD A,2
CALL 5633
; [ledaTb «OTPEIBHOM YacTy OJIOKHOTAa»
LD DE, TXT
LD BC, TXT1-TXT
CALL 8252
; llevaTp HazBaHuA uUrpe «MOON SHIP»
LD HL, LATF
LD (23606) , HL
LD DE, TXT1
LD BC, TXT2-TXT1
CALL 8252

; IleyaTb PyCCKOTO TeKCTa



LD HL, RUSF
LD (23606) ,HL
LD DE, TXT2
LD BC, TXT3-TXT2
CALL 8252
; IleuaTp cijioBa «Enter»
LD HL, LATF
LD (23606) ,HL
LD DE, TXT3
LD BC, TXT4-TXT3
CALL 8252
; IledaTb PYyCCKOT'O TEeKCTa
LD HL, RUSF
LD (23606) ,HL
LD DE, TXT4
LD BC, TXT5-TXT4
CALL 8252
; IleuaTe cJoBa «Space»
LD HL, LATF
LD (23606) ,HL
LD DE, TXT5
LD BC, TXT6-TXT5
CALL 8252
; IledaThb PYyCCKOT'O TeKCTa
LD HL, RUSF
LD (23606) ,HL
LD DE, TXT6
LD BC, END-TXT6
CALL 8252
; PucoBaHMe «JIMCTKa OJOKHOTa»
EXX ; coxpaHeHue HL'
PUSH HL
LD A,5
LD (23695) ,A
; JleBasa BepTHMKAJIbHAA JIMHUSA
LD DE, #101 ;DRAW 169,0
LD BC, #A900
CALL 9402
; BepxHAd TOpMB3OHTAaJIbHASA JIMHUA
LD DE, #101 ;DRAW 0,255
LD BC, 255
CALL 9402
; llpaBasa BepTHUKAJIBHASA JIMHUA
LD DE, #FF01 ;DRAW -169,0
LD BC, #A900
CALL 9402
; Huxuasa T'OPM3OHTAJIbHaAa JIMHUA
LD DE, #1FF ;DRAW 0,-255
LD BC, 255
CALL 9402
POP HL ;BOCCcTaHoBJIeHue HL'
EXX
; BoccTaHOBJIEHMEe CTaHIapTHOTO umpudTa
LD HL, 15360
LD (23606) ,HL
RET

; IaHHBIE 1OJ14
TXT DEFB
DEFB
DEFB
DEFB
DEFB

neyaTy «OTPHBHOM dYacTu OJIOKHOTAa»

22,1,0,16,5

32,131,32,131,32,131,32,131
32,131,32,131,32,131,32,131
32,131,32,131,32,131,32,131
32,131,32,131,32,131,32,131



; HaHHBHE TeKCTa NpaBMJI MIPH
TXT1 DEFB 22,2,8,16,4
DEFM "M O O N--S H I P"
DEFB 22,3,7,16,6
DEFM "--—-—-———————————— "
TXT2 DEFB 22,4,10,16,7
DEFM "Prawila igry"
DEFB 22,6,2,16,2,"1",".",16,5
DEFM " Dlg--uprawlenig-:--korablem"
DEFB 22,7,1
DEFM "ispolxzujte--klawi{i "
DEFB 16,7
DEFM "# $ & "
DEFB 16,5,"i"

DEFB 16,7

DEFM " &"

DEFB 22,9,2,16,2,"2",".",16,5
DEFM " Dlg ustanowki dozy gorJ~e-"

DEFB 22,10,1

DEFM "go naberite ~islo ot 10 do 200"

DEFB 22,11,1

DEFM "ili O i--navmite klawi{u "
TXT3 DEFB 16,3

DEFM "Enter"
TXT4 DEFB 22,13,2,16,2,"3",".",16,5

DEFM " Wremennag ostanowka -"
TXT5 DEFB 16,3

DEFM "Space"
TXT6 DEFB 22,15,2,16,2,"4",".",16,5

DEFM " Blestglaqg posadka dostiga-"

DEFB 22,16,1

DEFM "etsq, esli:-na--wysote, rawnoj"

DEFB 22,17,1

DEFM "nullJ, skorostx--lunnogo modulqg"

DEFB 22,18,1

DEFM "takve budet rawna null]"

DEFB 22,20,7,16,1

DEFM "Prodolvatx ? ("

DEFB 16,2,18,1,"D"

DEFB 16,1,18,0,"/"

DEFB 16,2,20,1,18,1,"N"

DEFB 16,1,20,0,18,0,")"
END
Heckonbko cnoB o camoii mporpamme. Kak Bbl 3aMeTHIIH, 3[1€Ch BIIEPBBIE BCTPETHIIACH
nupekTuBa acceMmOiiepa EQU (Equal - paBHBIit), KOTOpast CYXUT JJIs ONIPeIeIeHHs] KOHCTAHT.
Ota AupeKTHBa 00s3aTeNFHO TOJKHA PACHIONaraThCs CIEeIOM 3a KaKOi-HHOYIb METKOH, U
MMEHHO 3TOW METKE B pe3yJibTare Oy/IeT MpUCBOEHO 3HaueHue Boipakenus nmociae EQU. Takum
obpa3om, Metka LATF B Hamiel mporpamMmme CTaHOBUTCS YUCIICHHO PAaBHOM aipecy pa3MelleHus
JATUHCKOTO mpudTa, YMEHBIIEHHOTO Ha 256, TOo ecThb 63744, a Metka RUSF npuanmaet

3HaueHue 64512.

HupextuBy EQU ocobeHHO y100HO UCTIONIB30BATh B TEX CIyYasiX, KOT/1a Kakas-In0o
MOCTOSIHHAS BEJIMYMHA MHOTOKPAaTHO BCTPEYaeTcsl B TEKCTE nmporpamMmbl. Eciiu Bo Bpemst
OTJaJIKU ee MOoTpedyeTcss U3MEHHUTh, TO HEe HYXKHO OyJIeT pelakTHPOBaTh MHOKECTBO CTPOK,
JIOCTATOYHO OyJIeT JINIIb CKOPPEKTUPOBATh BhIpaxkeHue nocie EQU.

EcTh 0/1Ha 0COOEHHOCTh IPUMEHEHHUSI KOHCTAHT. ECIH BBI HCIIONIB3YeTe B BBIPAXKEHUN CCHUIKH
Ha Kakue-HUuOyAb Ipyrue UMeHa, HalpuMep



ENDTXT EQU  TEXT+LENTXT

T0 Bce oHM (B naHHOM ciydae TEXT, u LENTXT) nomxHbI OBITH ONpeIeeHbl B TporpaMMme 10
ctpoku EQU, unaue accemOiuep HE CMOXET BBIYMCIUTh 3HAUCHHUE BBIPAXKEHUS U BBIAACT
coobieHue o0 omuoke.

Ucnonp3oBanne konctant LATF u RUSF B nporpamme «lIpaBuiia urpb» mo3BoJiseT JIETKO
W3MEHUTH TIPH KEJIAHUU aJipeca 3arpy3Ku MpUTOB, a «BKIIOUYCHHUE) TOTO WIH HHOTO Habopa B
TEKCTE IPOrpaMMBbl CTAHOBUTCS 0o0Jiee HArISAHBIM. DTH «IIEPEKIIIOUEHUS» BBITOIHSAIOT CTPOKU

LD HL, LATF

LD (23606) , HL
HJIn

LD HL, RUSF

LD (23606) , HL

3neck uncio 23606 - agpec CUCTEMHON IEPEMEHHOM CHARS, KOTOpasi yKa3blBaeT
MCCTOITOJIOKCHHUE B ITAMATU TCKYHICTO CUMBOJIBHOT'O Ha60pa. HaHOMHI/IM, YTO JJIA «BKJIIFOUCHUS»
HOBOTO (POHTa HEOOXOMMO NPEXK/Ie YMEHBIIUTH €ro ajapec Ha 256, a 3aTeM 3anucarhb ABa OaiTa
MOJY4eHHOTO yrcia B stueiiku 23606 u 23607 (Mmanmmii 6aiT, Kak BCET/1a, Ha IEPBOM MECTE).

Bo3MoxHO, BaM HE COBCEM IMOHATHO, 3a4€M HY>KHO YMEHBIIIATh aJIpec 3arpy3Ku mpudTa Ha 256
nepe]] 3aHeCEHUEM €r0 B CUCTEMHYIO IIEPEMEHHYIO0 CHARS, TIO3TOMY MOSCHUM, OTYETO TaK
npoucxoauT. Ha3BaB HOBbIe HAOOPHI CUMBOJIOB MOJIHBIMH, MBI CJIETKa IMOTPEIIUIN TPOTHB
MCTHHBI, TAK KaK HAa CaMOM JieJie TIOJHBIA HaOop 0JKEH BKI0YaTh Bce Kozbl oT 0 10 255. Mbl
e TOJIB3YEeMCSI TOJIBKO «TI€UaTHBIMUY CUMBOJIAMH, UMEIOIIUMU KoAbl oT 32 1o 127
BKJIFOYUTENIBHO, TO €CTh MEePBbIE 32 CHMBOJIA OKA3bIBAIOTCS KaK Obl «BBIOPOIICHHBIMUY. Kaxabiii
CHUMBOJI 3aHUMaeT B MaMsTH § OalT, MOITOMY «peallbHbIi» afpec pa3menieHus GoHTa u Oyaer
paBeH azipecy 3arpy3ku HoBoro Habopa Munyc 32x8=256 Gaiit. (Boob1ie roBopsi, B Heapax
MOAMPOrpaMMbl TiedaTH cUMBOJIOB U3 113V ckpriBaeTcs ornepaius, BHOBb YBETUIMBAIOIIAS
3HauEHUE ajipeca Ha 256, HO 3TOT «TOHKHI» X0/ OCTaeTCs Ha COBECTU Pa3pabOTUYUKOB
uHTepnperaropa beiicuka ans Speccy lpumeu. peo.)

napa3 Tnasa 5

Ornapnenne

TI'JTABA ITATAS,

B KOTOPOil n300pakeHNsi CTAHOBSATCH MOJABUKHBIMH

Kak BbI moHMMaeTe, HUKaKasi Urpa, 1a)e ¢ 04eHb U3bICKAaHHOM IpauKoii, He CTAaHET JOCTaTOYHO
MHTEPECHA, €CIIU BCe U300paKeHUs Ha 3KpaHe OyAyT HETOABUKHBI U IIEPCOHAXKHU HE OyayT
[10/1aBaTh NPU3HAKOB >KU3HU. /ISl «OXKUBJIEHUS» KAPTUHOK B IPOTPAMMHUPOBAHUH UCIIOJIb3YETCS
TOT K€ MPUHIUI, YTO U B MYJBTUIUIMKAIINK: B OHO U TO K€ MECTO KpaHa I0CJIe0BaTEIbHO
MIOMEIIAIOTCS CIIETKA OTIUYAIOLINECS APYT OT Apyra u300pa’keHHsl, OKa3bIBAIOIINE pa3HbIe
(ha3pl IBMIKEHUS OJHOTO OOBEKTA.


wgasm03.htm
wgasm05.htm

B 93T0if rmaBe MbI OOBSICHIM, KaK 3aCTaBUTh IBUTAThCS CHaYaJla OT/ICIbHBIC CHUMBOJIBI, & 3aTEM U
LeJIbIE CITPANThI. A B 3aBEPLICHUE HAITUIIEM MOJHOIIEHHYIO TMHAMUYECKYIO 3aCTABKY, KOTOPYIO
B CJIETKAa U3MEHEHHOM BHJIC BIIOJIHE MOKHO HCIIOJIh30BaTh B KAKON-HUOYIb KOHKPETHOU UTpeE.

Kak BbI 3HaeTe, B mporpammax Ha beiicuke i noiaydeHus 3QQexTa JBIKEHUS 0OBIYHO
UCTIONIB3YIOTCS IUKIIBI FOR. . . NEXT M OIIEPAaTOPhI IEPEXOI0B GO TO M GO SUB, a TAKKE
YCIIOBHBIH Omeparop IF. . .THEN, IOATOMY IpeXk/ie BCEro HaM He0OXOAMMO BBISICHUTD, KAaKUe
CpE/ICTBa UMEIOTCS B SA3bIKE acceMOiIepa ISl MOJIyUeHUS TEX JKE PE3yJIbTaTOB.

OPTAHMU3ANUA HUK/IOB B ACCEMBJIEPE

Crioco0bl opranM3anuu MUKIOB B acceMOiepe CyIECTBEHHO OTINYAIOTCS OT O€HCMKOBCKOTO
orepaTopa FOR. . .NEXT. 3[1€Ch HET CTOJIb IPOCTBIX PELIEHUMH, 3aTO Bbl MOKETE MOIYYUTh
MHOX€ECTBO Pa3HOBHUIHOCTEH LIUKJIOB, OTBEYAIOLIMNX JIFOOBIM TPEOOBAHUSM.

IIpocmblie yukwol

PaccmoTpum cHauana Hanbosiee mpoCToi ciiydai - MOTYYUTh 3a/laHHOE KOJTMYECTBO MOBTOPEHUN
HEKOTOporo (hparmeHTa mporpaMmsl. JJist 3TUX 1enneit B Habope KOMaH I MUKPOIpoIeccopa
uMmeeTcs crenuanbHas uHCTpyKuus DINZ, KoTopyro MOKHO pacindpoBaTh Kak «yMEHBIIUThH U
MIEPENUTH, €CIIH HE HOJIbY. B 3TOM KOMaH/1e YMEHBIIAETCA U POBEPSIETCA HAa PABEHCTBO HYJIIO
peructp B, KOTOpBI MOXKHO paccMaTpuBaTh B KAYECTBE CUETUMKA KOJIMUECTBA LIMKJIOB, &
MepeX0J OCYLIECTBIISIETCSA 110 aJIPECY, ONPEICICHHOMY METKOM, YKa3aHHOW B koManae DINZ.

IIpowsmrocTpupyeM LHKI € UCIIONb30BaHueM Komanasl DINZ Ha npuMepe nporpammky,
IeYaTarolel Ha dKpaHe pal U3 32-X 3BE30UEK:

ORG 60000
ENT S
CALL 3435 ;llooroToBKa 3KpaHa K I[IedaTu
LD A,2
CALL 5633
LD B, 32 ;B perucrtpe B - KOJIMYECTBO NOBTOPEHWUN
LOOP LD A,"*x" ;IlleyaTb CHUMBOJIA «*»
RST 16
DJNzZ LOOP ; YMeHblIeHMe perucTpa B Ha 1 u ecnnm
; B He paBrHO 0, nepexonm Ha MeTky LOOP
RET

Taxolt cmoco6 opranu3anuy MUKJIOB Hanbojee IpocT U yI00eH, HO y HEro €CTh J1Ba
CYILIECTBEHHBIX OrpaHndeHus. Bo-niepBbIX, Kak Bbl IOHUMAETE, KOJIMYECTBO TOBTOPEHUH 3/1€Ch
HE MOJXKET MPEBBIIIATh MAKCUMAJIBLHOT'O 3HAUEHUS JUIsl PETUCTPOB, TO €CTh 256 (ecau U3HaYaIbHO
B B 3amucan 0), a BO-BTOPBIX, MEXy aipecoM Havasia Iukia u komanaon DINZ moxeT ObITh
paccrosHue He 6osee 126 Gaiit. Co BTOPHIM OrpaHUYEHUEM MOKHO CIPAaBUTHCS, HAIIPUMeED,
€CJIN TeJO IHKJIa 0hOPMHUTH KaK MOANPOrpaMMy, TOT/1a MEX/1y METKOW Havaja [HUKIa U
komaHgoi DJNZ 6yner HaxoauThecst equHcTBeHHast uHCTpykimst CALL.

Eme pa3 HanmomuHaeM BaM 0 HEOOXOJUMOCTH COXPAHATh PETUCTPBI, KOTOPbIE MOTYT OBITH
U3MEHEHbl. B TaHHOM cilydae Hy»XKHO 1103a00TUTBCSI O COXpaHEHUHU perucTpa B, nHaue muki
MOKET HUKOI'1a HE 3aKOHYUTHCS, TO €CTh IIPOU3OUIET «3aBUCAHUE» KOMIIBIOTEDPA.

B npuBeicHHOM BEIIIIE TIpUMEPE MBI HE C/IeTIalld 3TOTO TOJIBKO MOTOMY, uTo kKomanaa RST 16



BCE PETUCTPHI JAHHBIX, 32 UCKIIOYEHUEM aKKyMYJISITOpa, OCTaBIIsIeT 0€3 N3MEHEHHI, HO 3TO He
BCETJla CIPABEUIMBO MIPU UCIIOIB30BaHUM Apyrux npouenyp [13Y. Ecnu Bbl HE coBceM yBepeHbI
B TOM, 4TO KaKasi-TO MOAIPOrpaMmMa COXPAHIET HY)KHBIE PETUCTPBL, JIYYIlIe Ha BCAKUM CIIydan
nepectpaxoBaThcs. Takum 00pazom, B 00IIEeM BUE LMK MOXKET BBITJISACTh TaK:

LD B,N ; YKas3bBaeM KOJIMUECTBO IIOBTOPEHUM
METKA PUSH BC ;CoxpaHsaeM CUeTuMK LMKIIa

......... ; Tesqjo LMKJIa, KOTOpPOEe MOXeT OEITh BBIOESJIEHO
; B OTIOEJIBHY [NOONpOorpaMMy, M Torzna
; 3Iechb OymeT pacnojlaraTbCsad e€OVMHCTBEHHAad
; mHCTpykumsa CALL

POP BC ;BoccTaHOBIIEHME CUeTUMKA

DJIJNZ METKA ; YMeHbIIEHMEe CUeTuMKa M eCJIM He KOHell,
; Ilepexoll Ha Hadajlo LMKJa

BaoostceHHble YuKabl

CoxpaHeHue cyeTyrKa COBEpPIIEHHO HE00X0AUMO TaKXKe MPU OPraHU3aluH BIOKEHHBIX L[UKIIOB.
[TpuBenem mpumMep HEOOIBIION TPOTPAMMKH, 3ATIOTHSIOIIEH SKpaH OJHOPOIHON (haKTypoOH, B
KOTOPOH UCIIOJIb30BaH MIPUHLUI BJIO’KEHHs HUKJIOB. Bo BHemIHeM 1ukie Oy eM MoACYUThIBATh
KOJIMYECTBO 3aI0JIHEHHBIX CTPOK, a BHYTPEHHUI, B 00IIeM, aHAJIOTUYCH TPUBECHHOMY BBIIIE

puMepy:

ORG 60000

ENT $
LD HL, UDG
LD (23675) ,HL ;anmpecauus objacTu cuMBOJIOB UDG
LD A,8
LD (23693) ,A ;CuHaa «DyMara», UYepHHE «YepHUIa»
LD Al
CALL 8859 ; CUHUY OOopIop
CALL 3435 ;IOOTOTOBKA SKpaHa
LD A,2
CALL 5633
LD B,22 ; 3aloJIHAeM 22 CTPOKM BKpaHa
OUTSID PUSH BC ; BHEIIHUM LIMKJII
LD B, 32 ;10 32 cuMBOJIA B CTPOKE
INSIDE LD A, 144 ; BHYTPEHHUMM LUKJII
RST 16 ; BEIBOOMIM KO CMMBOJIa A M3 Habopa UDG
DJIJNZ INSIDE ; KOHELl BHYTPEHHeTrO LMKJa
POP BC
DJNZ OUTSID ; KOHell BHeWHeTIO LMKJa
RET
; IDanuele cumBoJia A (UDG)
UDG DEFB 119,137,143,143,119,153,248,248

IIpoeepka ycaosuil. Paazu

Wuorna ObiBaeT ynoOHee 3a/1aBaTh CYETUUK IIUKIIA HE B peructpe B, a B kakoM-To fpyrom. 31o
HEMHOTHUM CJI0’KHEE OIHMCAHHOTO c11oco0a, HO TYT HaM MOHAA00sTCs, 10 MEHbIIEH Mepe, elle
JIBE HOBBIE KOMAH/IbI: OJ[HA JIJIsl YMEHBIIICHUS 3HAUYE€HUSI BRBIOPAHHOTO PETUCTpa U JIpyTrasi,
MOX0’kast Ha OEMCUKOBCKUI oneparop IF. . .THEN, JIs MPOBEPKHU YCIOBUS JOCTUKEHHS KOHIIA
LHKJIA.



JIns1 i3MEHEeHUs1 COAEP>KUMOT0 PETUCTPOB HA €IUMHUILY UMeeTcsl 1Ba Tuia koMau1: INC
(Increase) - yeenmuuenue u DEC (Decrease) - ymenbItenue. [1omyTHO 3aMETHM, YTO TH XKe
KOMaHIbI HpI/IMeHI/IMBI HEC TOJIBKO K OTACJIIbHBIM peI‘I/ICTpaM, HO U K peI‘I/ICTpOBBIM napaM.
Hampumep, 115t yMeHbIIeHUS Ha | 3HAaYEHHS aKKyMYJIsTOpa HY)KHO HaIluCcaTh KOMaHIy

DEC A
a JUId IpYTUuX PErucTPOB WM PETUCTPOBBIX MMAp, KAaK BbI JOTaIbIBAETECH, JIOCTATOYHO BMECTO A
Hanucathb apyroe ums. Komanae! yenuuenus: INC nuimryrcs aHalOrH4HbIM 00pa3oM.

Heckomnbko cioxkHee fiena 00CTOsT C MPOBEPKOM YCIOBUMA. DTO €I1le OJJMH MOMEHT, UMEIOILIUI CO
cpencTBaMu belicuka Hib 04€Hb OTJAICHHOE CXOJICTBO. UTOOBI OOBSICHUTH, KaK
MUKPOIIPOLIECCOP pearupyer Ha TO WK MHOE YCIOBUE, IPEXK/IE BCETO HYKHO BBECTH €LIE OJTHO
HOBOE TIOHSITHE - ()JIaTH.

Ctporo roBops, ¢ IpUHIUIIOM (JIaroB Bbl y’Ke BCTpeyainch U B belicuke. Bcnomuure,
HanpuMep, KOMaHy POKE 23658, 8, KOTOpasi BKIIFOYAET PEKUM BBOJIA MTPOIUCHBIX OYKB. Diaru
MPUMEHSIIOTCS B T€X CIIydasix, KOrJa Hy>KHO TepeaTh Kakoe-TO COOOIIeHNe U3 OJHON YacTu
MIPOrpamMMBbI B IPYTYI0. Y CTaHOBUB OUT 3 (YKCIIO §) CUCTEMHOM MEPEMEHHON FLAGS2, MBI
MOCBUTaeM JpaiiBepy KJIAaBUATYPhI COOOIICHUE O TOM, YTO BCE BBOAMMBIC OYKBBI HY)KHO
NEPEBOUTH B BEPXHUI peructp.

Bepnemcs teneps k hiaram Mukporpoleccopa. 37iecb OHU UMEIOT TO e Ha3HaueHUe U
HepeJaloT IporpaMMe COOOIIEHHUS O BBIIOJHEHUH WU HEBBIIIOJHEHUY Pa3IMYHbIX YCIOBUH.
Kak BbI 3HaeTe, KOMIBIOTEp - MalllMHA OECKOMIIPOMUCCHAs M IPUEMJIET JIMLIb J1BA OTBETA: 100
1a, 1100 HET, a BCe OCTAIbHOE OT JIyKaBoro. [1oaToMy i1t coOOLIeHNs O IPUHATHH TOTO WX
MHOI'0 PELICHUs 10CTaTOYHO OJJHOI'0-€IMHCTBEHHOr0 OMTa: €clii OUT YCTaHOBIIEH B 1, TO
pelleHNe MOJIOKUTEIBHOE, €CJIM OH cOpouleH B 0, TO 3TO 03HA4YAET, YTO YCIOBUE HE BBIIOJIHEHO.
Jlpyroe aemno, 4To caMHUX MPOBEPSAEMBIX YCIOBHHA MOXKET OBITh HECKOJIBKO, U JUIs1 KaXKJI0TO U3
HUX 3ape3epBHUPOBAH CBOI OUT CHEMAIILHOTO PErUCTpa, KOTOPBIM Tak U Ha3bIBaeTcs: (pyaroBblii,
wiu peructp F. Kctatu, 370 1 ecTh TOT caMblif 3araJlouHblii perucTp, KOTOpblii 00pa3yeT napy
COBMECTHO C aKKyMYJISTOPOM.

CHauaia MEpCUUCIUM BCC BO3SMOXKHBIC YCIIOBHUSA, IIPOBECPACMBIC MUKPOIIPOLIECCOPOM, a 3aTCM
KpaTKO IMMOACHUM KaKI0€ U3 HUX B OTACIIbHOCTH. Bot onmu:

e Houb (aar Z);

o nepenoc (¢uar CY);

e deTHOCTh/mepenonHenue ((aar P/V);

e  OTpHIIATEIBHBIN pe3yibTart, 3HaK ((mar S);
e Bbruurtanue (paar N);

e BcroOMoraTenbHbIN nepeHoc (piar H).

Bcero, kak BuanuTe, MOXHO ITPOBEPUTH 6 ycIoBHi, U B peructpe ¢aaros F 3aneiicTBoBaHo,
COOTBETCTBEHHO, 6 OUTOB, a 1Ba OcTanuch 0e3 npumeHenus. Ha puc. 5.1 nokaszaHno, kakoi u3
OMTOB 3a KaKO€ YCJIOBHE OTBETCTBEHEH. KpecTnkamu 0003HauY€HbI HEUCTIOIb3yeMbIe OUTHI.

S| Z|x|H| x| PV |N|CY
7 6 5 4 3 2 10

Puc. 5.1. Bumui ¢hnazos



@unar Hynst Z (zero) yCTaHaBIMBAETCS B TOM CITydae, €CJIM B PE3yJIbTATe BHIMOJHEHUS MTOCIEAHEH
KOMaH/IbI TIOJTy4uJIcsl HyJieBoi pesyibTaT. dnar nepenoca CY (carry) TOBOPUT O TOM, UTO B
UTOre apu(PMETHUECKON OTepalvy HITH K€ TIOCIIE CABUTa PETUCTPa MPOU3O0IIENT MIEPEHOC.
Hanpumep, npu cinoxxenuu yncen 254 u 2 10KHO HOJIYIUThCs 256, HO BOCBMH pa3psiioB
PErUCTPOB XBaTaET TOJBKO /I unces ot 0 10 255, mosromMy peanbHO Mbl ostydum uuciio 0, a
cTapimuii 1eBsTeid OuT nepeiner Bo diar CY. Kpome Toro, rmocie Takoi onepanuu 0yaet
ycTraHoBJIeH u (iar Hyls. BooOrie xe 3Tu ABa ¢uiara Hanboiee BaXXHBI U TIOATOMY
UCIOJIB3YIOTCS Yalle Ipyrux. B npuHIumne, mouTu Bcerga MOXHO 000HTHCH TOJIBKO MU, JIUIIh
u3pelKa u, cKkopee, Ui yno0cTBa rnpuberas K IpoBepKe OCTAIBHBIX (JIaros.

@nar yetHoctu/nepenoanenus P/V (parity/overflow) - ennHCTBEHHBIH, HA KOTOPBIN BO3JIOKEHA
MHJIIKANWs He OJJHOTO, a Cpa3y ABYX PA3IMYHBIX YCIOBHHA. DTO BO3MOXHO ITOTOMY, YTO OHU
OTHOCATCS K IBYM NPUHIMITUAIBHO PA3JIMYHBIM TUIIAM KOMaH]I M BMECTE HUKOTIa HE
BCTpeyaroTcs. Puiar 4eTHOCTH YCTaHABIMBAETCS, €CITU B PE3YJIbTAaTE JIOTHYECKO OIepanuy B
OaiiTe 0Ka3aJ0Ch YCTAaHOBJIEHO B 1 U€THOE KOJIMYECTBO OMTOB, & YCIOBUE NEPEHOTHEHUS
BBITIOJIHSIETCSI TOT 1A, KOT/Aa MOCIe apu(METHYECKOTo JeHCTBHS U3MEHUIICS 3HAK OTEpaH/a.

@ar S (sign) Toke AO0CcTaTOYHO BaxkeH u nocie (aaroB Z u CY ucnonb3yercs Haubosee 4acTo.
OH ycTaHaBIMBACTCS, €CIIH P BBIMOJHCHUN apuU(PMETUYSCKON UITH JIOTUYSCKOU OTiepaIiuu
MOJTYYHJICS OTPUIATEIIBHBIN pE3yIIbTar.

Ocransnble nBa ¢uara - N (negative) u H (half-carry) ncnosns3yrorcst JOBOJBHO PEIKO U
NPEUMYILIECTBEHHO MTPH PabOTe C TaK Ha3bIBAEMBIMHU JBOUYHO-JCCATHYHBIMH YHCIIAMH.

Haso cka3zath, 4TO 1aJIeKO HE BCE KOMaH bl MUKPOIIPOIIECCOPa OKa3bIBAIOT KAKOE-TO BIMSHUE Ha
¢aru, a HEKOTOpble KOMaH/Ibl U3MEHSIOT JIUIIb OT/I€JbHbIE OUTHI ()IIATOBOIO PETUCTPA.
Hanpumep, Bce onucaHHbIE JO CUX TIOP TUITBI KOMaH]I, 32 UCKIF0UeHUEM yIOMIHYThIX INC u
DEC, BooOmie Ha ¢1aru He BO3ICHCTBYIOT.

[To mepe HamOOHOCTH MBI €111e OyeM BO3BpaIiaThCs K BOMPOCY O ¢uiarax, a ceiuac mpo10KUM
MIPEepBaHHBIN Pa3roBOp O IUKIAX.

YcaoeHble u 6e3yc/108HbIE hepexodbl

ANTOPUTM LUKJIOB C UCIOJb30BAHUEM PETUCTPOB, OTIMUHBIX OT B, MpyHIMIINAIBHO HE
OTJIMYAETCs OT MOPsAJIKA BINOJHEHUS KoMaH 1kl DINZ 1 MokeT ObITh BBIpaXKEH CIIOBaMU
«YMEHBIINTH COAECP>KMMOE PETUCTPa U MEPENTH Ha HA4YaJIo LIUKJIA, €CIIU HE HOMb». Kak
3aMMCchIBaeTCs B acCeMOJIEpHOM MHEMOHHKE TIepBast YacTh 3TOTO MPEAJIOKEHHUs, BaM, HABEPHOE,
YK€ IIOHATHO: €CJIU UCIOJIb30BaTh B KAUECTBE CYETYMKA, CKAKEM, PETUCTp E, TO HYKHO
Hanucatbh komany DEC E. Uto ke kacaercs nepexoioB, TO B CUCTEME KOMaH]]
MHUKpPOIpoIleccopa UMEeTCsl He 0OJJHa MHCTPYKIHUA (Kak B belicuke onepaTop GO TO), a LeNbIX
nse. OfHa U3 HUX YHUBEPCAIbHA U MTO3BOJISET MEPEXOUTh MO JI000MY BEIOpaHHOMY ajpecy,
Jpyras e npegHazHaueHa /i 6oJiee KOPOTKUX MEPEX0/10B Ha PACCTOSHUS, HE MPEBbIILIAIONINE
126-127 Gaiit (Tak ke, kak u ans komanasl DINZ). [lepBast HHCTpYKITHS 3aITUCHIBACTCS ABYMS
OoykBamu JP (cokparieHnue ot Jump - mepenpbIrHyTh), a BTopas UMEET MHEMOHUYECKOE
obo3nauenue JR (Jump Relative - otHocuTenpHBII nepexon). CHavasa npuBeieM HECKOJIBKO
pUMepoB 0€3yCIOBHBIX MEPEXO0/I0B:

JP 3435 ;IIepexon o abcoJioTHOMYy aznmpecy 3435
Jp LABEL ;nepexon Ha MeTky LABEL
JR $+35 ; OTHOCUTEJILHEINM IIepexol BIlepell Ha

; paccTossHre B 35 Gaur



JR LABEL ;IIepexon Ha Ty Xe caMyln MeTky LABEL
Cpa3sy MOXET BO3HMKHYTh BOIIPOC, 3a4€M IS BBITIOJHEHHS OJJHOTO U TOTO XK€ IEHCTBUS HYKHBI
pasHble KoMaHbI? Bo-niepBrix, komannaa JR kopoue JP u 3annMaer B namsTu ABa Oaiita BMECTO
Tpex (He ynplOalTech: Takasi, Ha MEPBbIN B3IUIAJ], MEJIOYHAs 3KOHOMHUS B UTOT'€ MOXKET BBUTUTHCS
B KWJIOOANTHI!), @ BO-BTOPBIX, KOMAH/IbI «KOPOTKUX» MEPEX0JI0B Bl CMOXKETE OILICHUTH B MOJIHON
Mepe, eCIM BaM KOTr1a-HUOYy b JOBEAETCS MUCATh IPOrpaMMbl HIIM MPOLEAYPbl B MAILIMHHBIX
KO/1aX, KOTOPBIE IMO3BOJIMTENHHO 3arpyXath 10 Jr0oMy yao0HOMY aapecy. [Ipumenenune
koMmaHbl JR B Takux noamporpaMMax n30aBUT Bac OT HEOOXOIUMOCTH BBIIOJIHEHUS
MpeBapUTEILHON UX HACTPOWKH Ha ajpec 3arpy3ku. IMEHHO Tak HalMcaHO OOJBITMHCTBO
nporenyp u3 nakero Supercode u NewSupercode, 4To 3HaUMTEIBHO 00JIeryaeT paboTy ¢ HUMH.
[ToaToMy nIpu HalMCaHUM COOCTBEHHBIX IIPOTPAMM CTAapalTECh UCIOIB30BaTh KoMaHay JR
BE€3J1€, TI€ 3TO TOJIBKO IO3BOJISIET PACCTOSIHUE, OCTaBIIsIs KoMaH e JP mepexobl K 1aabHUM
azpecam.

Tenepb OTHOCUTENIBHO YCJIIOBHBIX IEPEXO0I0B. DTH KOMaH/Ibpl Takke HaunHatores ¢ JP wim JR, Ho
B TI0JI€ OTIEPAH/IOB 3aMKMCHIBACTCSI MHEMOHUKA IPOBEPKH OJTHOTO U3 BO3MOXKHBIX (DJIaroB U mocie
3aIATON - UM METKU WK aOCOJIIOTHBIN aJipec, HalpuMep:

JP Z,8252 ;IIepexon no anmpecy 8252, ecnu
; YCTaHOBJIeH QJjar HyJd
JR NC, MAIN ; OTHOCUTEJNIbHEM IIepexon Ha MeTkKy MAIN,

; ecym Qiar nepeHoca cOpoleH
Hepe‘lI/ICHI/IM MHCMOHHKH BCEX BO3MOKHBIX YCJIOBI/Iﬁi

e Z - ecnu HOIb (ycTaHOBIIEH (iar HyJst Z);

e NZ - ecnu He HOMB ((nar Hynst Z cOpoIeH);

e C - ecau nepenoc (ycranosieH ¢uiar neperoca CY);

e NC - ecitz Het nepenoca (¢aar nepenoca CY cOpoireH);

e M - ecnu oTpuaTenbHbIA pe3ynbTat (ycTaHOBJEH (iar 3Haka S);
e P -ecnu pe3ynapTaT NonoKUTENbHBIN ((1ar 3Haka S cOpoOIIeH);

e PE - eciu yetHOCTH WM TiepenonHenue (ycranosieH ¢uar P/V);
e PO - ecnu Her werHocTH/mepenoinenus (puar P/V coporen).

I[J'IH (I)J'IaFOB HuN yCIOBUA OTCYTCTBYROT, TaK KaK OHU UCIIOJIB3YKOTCA TOJIBKO B HCIBHOM BUJIC
KOMaHIaMH KOPPCKIHUU ABOUYHO-ACCATUIHBIX YHUCCIIL.

31eck HYKHO enle 100aBUTh, 4YTO B KoMaH i€ JP BO3MOXKHO MpUMEHEHNE BCEX MEePEUNCICHHbIX
MHEMOHHMK YCJIOBHH, a ¢ koMaHaoi JR nomyckarorcst Tonbko nepssle yersipe: Z, NZ, C u NC.

3Has Bce 9TO, MO>KHO HAaKOHCI] HAITUCAaThb IMHUKII. B O6IJ.I€M BHUIC OH 6yz[eT BBITTIAACTD TAK:

LD E,N ;3aHOCHMM B permcrp E cuerTumk
; KOJIMYeCcTBa IMNOBTOPEeHMuM umkia N
LOOP PUSH DE ; COXpaHsaeM ero B CTeKe
......... ; TEJIO LMKJa
POP DE ; BOCCTAHOBJIEHME CUETUMKA
DEC E ; U YMEHBbIUIEeHMe e€I'0 Ha eIOUHULY
JR Nz, LOOP ;IIepexon Ha HayaJjsio LUKIa, €CJHIM CUeTUuUK

; He oOHynmicsa (B caMoM obueMm ciyudae
; 3IOeCb MOXeT HaxXOIUTbCH MHCTPYKLUS
; JP NZ,LOOP)



Onepayus cpagHeHus

[Iporpammupyst Ha belicuke, BbI MPUBBIKIIN, YTO B IIUKJIaX MOKHO 33/1aBaTh JIOObIC TPAHUYHBIE
3HAaYEHUS yIpaBlisollel nepeMenHoil. Oka3piBaeTcs, B acceMOiepe 3TO TaKKe BO3MOXKHO, XOTs
3/1€Ch U €CTh Psijl OTPAHUYCHUMN, KaCAIONINXCs BEIOOPA PETUCTPA U, €CTECTBEHHO, TUANa30Ha
IpaHuUIl ero u3MeHeHus. B 3Tom ciyuae B KauecTBe CUETUMKA yA00HEe BCEro UCIOJIb30BATh
AKKYMYJIATOP, YTO U30aBUT OT HEOOXOAMMOCTH MPUMEHEHUS JTONOTHUTEILHBIX KOMaH/I
NEepechUIOK Mex 1y peructpamu. [lepen Hayamom HUKIA HY>KHO 3aHECTH B aKKyMYJISITOP
CTapTOBOE 3HAYEHUE CUETUHKA, & B KOHIIE CPAaBHUBATh €0 C YUCIIOM, 10 KOTOPOI'O OH JIOJDKEH
u3MeHuThcs. Komanna cpaBHeHUs BETUUMHBI PETUCTPa A (U TOJIBKO ero!) ¢ 4uCIOBbIM
3HAYEHHEM WJIH C COJICPKUMBIM JIPYTOro perucrpa 3anucoiBaercs kak CP (compare - cpaBHUTB),
a B T0JI€ ONEPaH/I0B MOMEIIAETCS YUCIIO UITU UMl PETUCTPa, HAlIPUMeEp:

CP 5 ; CPQBHUTL 3BHAUEHMEe B aKKyMyJIATOpe C UMCJIOM 5

nJIn

CP D ; CPABHUTE COIOEPXMMOE akKKyMyJaTopa C permcTpom D
Ornepanusi cpaBHEHUS UCKITIOYUTENIBHO Ba)KHA U €€ TPUMEHEHUE, KOHEYHO, JAJIEKO HE
OTPaHUYMBACTCS TOJIBKO [IMKJIAMHU, TO3TOMY MbI COUIH HEOOXOAUMBIM MPUBECTH BO3MOXKHBIE
pe3yabTaThl CPAaBHEHHS perucTpa A ¢ onepanaoM X U UCIOIb3YEMbIC IPYU STOM MHEMOHUKH
YCIIOBUU /715l Iepexo/10B B Ta0u. 5.1.

Tabauya 5.1. Pe3yrnomamul onepayuu CpagHeHUs.

hdHCMOHHKaYCHOBHH

Pesynbrar cpaBHEeHUs

Cocrosiaue (aros

nepexojia
A=X Z=1 Z
A <> X Z=0 NZ

beszsnakoBoe cpaBHenue (uncina ot 0 1o 255)

A<X

Cy=0

C

A>=X

Cy=0

NC

CpaBHeHue ¢ yueToM 3Haka (uucia oT -128 mo +127)

A<X

S=1

P

A>=X

S=0

M

Vcnonb3ys onepanuio CpaBHEHMsI, MOYKHO HalMcaTh LIUKJII, B KOTOPOM PerucTp A u3MeHsercs,
Harpumep, ot 12 no 24:

LD A,12 ;3adaeM HauvaJlbHOEe 3HauveHMe B akKKyMyJidTope
CYCLE PUSH AF ; COXpaHaeM B CTekKe

......... ; TeJIO LMKJIIa

POP AF ; BOCCTAHOBJIEHME AaKKyMyJdaTOopa

INC A ; YBeJIIMYEeHM e CcYeTuMKa

CPp 25 ; CpaBHMBAaEM COIepXMMoe perucTtpa A

; C umcJyoM 25
JR C,CYCLE ;Iepexon Ha Hauvajio, eCcyiuM MeHbme 25

; (MeHBmWE MM pPaBHO 24)
B nanHOM nprMepe HUYEro NpUHIMIHAIBHO He u3MeHuTcs, ecia komanny JR C,CYCLE
3ameHHUTh Ha JR NZ,CYCLE - pe3ynbraT OyaeT TeM e, HO €CJIM IIar MUKIIa OKaKeTCs
OTJIMYHBIM OT €IMHUIIBI, TO BTOPOI BapUaHT MOXKET HE CpaboTaTh, OITOMY MPEANOUYTUTEIbHEE
BCE )K€ MPUMEHATH NPOBEPKY (prara mepeHoca, a He HYJIsI.



[IpuBeaeHHBIN BapUaHT OpraHU3alMM [IUKIIOB YK€ IMOYTH MTOBTOPSAET TaKue CTPOKH belicuka:

FOR N=12 TO 24

NEXT N
OCHOBHOE OTIIUYHE, TIOKATYH, COCTOUT JIMIIL B OJTHOM: aCCEMOJICPHBIN ITUKI B JIFOOOM cliy4dae
BBITMIOJIHUT XOTS OBl OJIMH MPOXOJ, HE3aBUCUMO OT T'PAaHUYHBIX YCIOBUI, Bellb IPOBEPKA 3/1€Ch
HAXOJAUTCS B KOHIIE HUKJIA. [l03TOMY, 4TOOBI HCKIIOUNTH TAKOH HEXenaTeabHbIN 3 dekT, B Tex
CIIydasix, KOTJia 3apaHee HEM3BECTHBI IPAHULIBI LIMKJIA, HEOOXOAUMO IPOBEPKY MPOU3BOIUTH B
caMOM Hayajie. DTO JIMILb HEMHOTUM YCJIOXHUT POrpaMMy, U OHA MPUMET CIEAYIOLUN BUA:

;IpennojioxyM, YTO BHAUEHMe aKKyMyJiaTopa IO Hauajla LMKJIa HEeM3BEeCTHO
CYCLE CP 25 ;IpOBEpPSEeM Ha OOCTWXEeHME KOHEUYHOTO

; BHAUEHMs, TO eCTb BHIIOJIHEHME YCJIOBUSI

; A > 24 (A >= 25)

JR NC, AROUND ;ecnu ma, oOXOoIMM LMKJI

PUSH AF ; COXpaHaeM CUYeTuMK B CTeKe

......... ; TEeJIO LMKJIa

POP AF ; BOCCTAHOBJIEHME 3HAUEeHMd CcUeTuMKa

INC A ; U yBeJmMueHme ero Ha 1

JR CYCLE ; 0e3yCJIOBHEIM I1epexOol Ha HadalJlo
AROUND ......... ; IPOOOJIXKEHME MIPOI'PaMMEL

[Ipexxae 4eM NpoJOIKUTE Pa3roBOP O LIUKIAX, CKAYKEM €Il HECKOJIBKO CIIOB 00 0COOEHHOCTIX
UCIIOJIL30BaHUS B acceMOJIepe Yncell co 3HaKoM. Bbl, KOHEUHO, IIOHUMaeTe, 4YTO HU B KaKYIO
SYEHKY TaMATH HEBO3MOXKHO 3alHcaTh OTpUIaTelbHOE 3HaueHne. [lonpolyiite B pegakrope
GENS BBecTH, a 3aT€M OTTPAHCINPOBATH KOMaHIY

LD A, -1
IIOCJI€ YEro NPOCMOTPUTE MaMATh, Hanpumep, pynkuueit belicuka pPEEK. Ha mepBom mecte Bbl
YBUAMUTE OaMT 62, 3TO KOA CaMOil KOMaH[Ibl, a CIIEZOM 32 HUM BMecTO -1 oOHapy»kuTe uncio 255.
Kazayioch ObI, 9TO C OTPHUIIATEIHLHBIMA YHCIIAMHU B MAIIMHHBIX KOJAaX UMETh JICJIO0 COBEPIICHHO
HEBO3MOKHO, HO TEM HE MEHee, MOKHO CUMTaTh, YTO CTapIIUil OUT B OaiiTe min IByXO0aTOBOM
3HAUEHUU WHOT/Ia OYJIeT UTPaTh POJIh 3HAKA: €CJIM OH YCTAHOBIICH, TO YHCJIO OTPUIIATEIIBHOE, a
€cJIU COPOIIIEH - MONOXUTeNbHOe. TakuM 00pa3oM, MPUMEHEHHE YHCel CO 3HAKOM B accemMOmepe
B JIOCTATOYHOM CTETICHH YCIIOBHO, HO BCE YK€ BO3MOXKHO. A CJIEIUTH 33 TEM, KaKOU THIT YHCEIT
MPUMEHSIETCS B K&KIOM KOHKPETHOM CIIy4ae JOJKEeH caM IMPOrPaMMHUCT.

«/lAuHHBIEe» YUK/1bI

Hepenxo MoryT moHagoOUTHCS IIMKIIBI ¢ KOJIMYECTBOM TTOBTOPEHHH 3HAYUTEIBHO OoJbIne 256.
Ha nepBblii B3I perieHre Takoi mpooaeMbl MOKET TIOKa3aThCsl BECbMa TPUBUAIBHBIM:
JIOCTAaTOYHO MCIOJIb30BaTh IS PA3MEILEHUs CYETYNKA HE OTIEIbHBII PETUCTP, & PETUCTPOBYIO
napy. 9To Tak, HO He COBceM. /(€710 B TOM, YTO KOMaH/Abl YBEJINYECHUS NI YMEHBIICHUS
COACPIKUMOI'0 pEruCTpPOBLIX I1ap, OKA3bIBACTCA, HUKAK HC BJIUAIOT HA q)nam. He MOJIYUHUTCH
UCIIOJIB30BAaTh U ONEPALIMIO CPABHEHUS, PA3BE TOJIBKO IPOBEPATH PETUCTPHI, COCTABISAIOIINE
napy, pa3ZieibHO - CHa4yaJIa OWH, 3aTeM Apyrou. I103ToMy B Takux ciiydasix IpUMEHSETCS
COBEPILIECHHO UHOH MOJIXONI.

Haubosee npocToii BapuaHT COCTOUT B IPOBEPKE Ha OOHYJIEHHE PETUCTPOBOIL Mapbl: OHa OyaeT
coJlepKaTh HYJIEBOE 3HaU€HUE TOJIBKO B TOM Cllydae, eciii o0a ee peructpa OyayT paBHbI HYIIO.
WMHpIMU €10BaMH, aJITOPUTM TAKOTO LIMKJIA C UCIIOJIb30BAHUEM B KQUECTBE CUETUMKA, [T
onpezaeneHHocTH, napbl BC MoxxHO cpopMyarpoBaTh Tak: «eciu peructp B He paBeH Hy:Ir0
NJIN peructp C He paBeH HYIIO, TO EpEeNTH Ha Hayano nuukia». Komanga «JIMN» BeIrnsaauT
Tak ke, kKak u B beiicuke - OR. [IpaBna, B accemOiiepe oHa CIY>)KUT B OCHOBHOM COBEPIIICHHO
JUIsL APYTHX LeNiel, 0 ueM Mbl 00s3aTenbHO pacckakeM. Ho cHavasna mpuBeeM o0l BU
MIPOrPaMMBbl, HIUTFOCTPUPYIOIINN «JINHHBIE)» ITHUKJIBI:



LD BC, NN ;3anmcelBaeM B napy BC cueTuuk

MET PUSH BC ; COXpaHdaeM
......... ; BEIIIOJIHAEM TeJIO LMKJIa
POP BC ; BOCCTaHAaBJIMBAEM 3HAUYEHMEe CUeTUMKa
DEC BC ; U yMeHbllaeM eI'0 Ha eOuHMILY
LD A,B ;IPOBEepKa YCJIOBMA 3aBeplIeHMA LMKIa
OR C
JR NZ,MET

Jlocuyeckue onepayuu

O xomanze OR cTouT noropoputs 6051€ee NoAPoOHO, TAK KaK OHA OYEHb 4acTo OyaeT
BCTpeuaThes B panpHeimeM. Hapsany ¢ nsyms npyrumu komanaamu AND u XOR ona
OTHOCHUTCS K JIOTHYECKUM OIIE€paLysIM, IPUCYLIUM TOIbKO MAIIMHHOMY SI3bIKY U HE UMEIOIIIUM
aHAJIOTUHU, IO KpaliHel mMepe, B cranfapTHoM «CriekTpym-beiicuke». Otu Tpu onepanuu
BO3EHUCTBYIOT Ha OT/IEJIbHbIE OUTHI (Pa3psabl IBOMYHOTO YHCIA), U3MEHSS UX B COOTBETCTBUM C
OJIHUM U3 TPEX BO3MOKHBIX IPUHLIUIIOB MIOPa3psAHOTO ciiokeHus. Cpasy ke CKaKeM, UTO BCe
TPU OINE€pALIUU MOT'YT BBIIOJHSTHCS TOJIBKO Ha peructpe A u uaMenstot ¢aaru Z, P/V u S.
@unaru CY u N nociie BbINOIHEHUs 10001 onepanuu cOpacbiBatoTcs B ) HE3aBUCUMO OT
pe3ynbTaTta, a ¢piar H ycranasnuBaetcs nocine AND u cOpacsiBaercs mocne OR mnu XOR.

[Tpunuun nopaspsaonoeo obvedunaiowezo UJ/IM (OR) 3akirodaercs B TOM, YTO €CIIU XOTS ObI B
OJIHOM M3 JIBYX JIBOMYHBIX YHCEIl ONpeAEICHHBINA pa3psl HE paBeH HYJIO, TO COOTBETCTBYIOIINN
paspsi pe3ysibTara Takxke Oy/neT HeHylIeBbIM. THBIMU CIIOBaMU, €CIT XOTS OBl B OJTHOM W3
00BeAMHSIOMIMUXCS OAWTOB YCTAHOBIIEH OUT, TO U B Pe3yIbTHPYIOIIEM OaiiTe qaHHBIA OUT OyaeT
YCTaHOBJICH, & HOJIb TIOJYYUTCSI JIUIIh B TOM CITydae, €CJId U TaM U TaM OUT cOpoIIeH.
Hanpumep, npu cnoxxennn no npuHuuny OR uaucen 1001 u 1100 nomyuurcs uncino 1101:

1 0 0 1
1 1 0 O
1 1 0 1

TenepL, HaBCpPHOC, NOJIKHO OBITh IOHATHO, YTO ITOCJIC BBIITIOJJHCHUA KOMAaH/

LD A,B
OR C

HYJIEBOU pe3yNbTaT B aKKyMYIIATOpE MOTYYUTCS JIUIIB TOT/Aa, Koraa oba peructpa (B u C) Oynyr
conepxkars 0.

[Ipu cioxeHuun ABYX YUCEIN M0 MPUHITUITY nopaspsaonozo uckioyaoweeo UJIH (XOR) nyneBoi
OUT MOXXET MOJYYUTHCS B ABYX CIydasix: €CIIU COOTBETCTBYIONINI OUT yCTaHOBJIEH B 000MX
craraeMbIx Oaiftax aubo ecnu 06a 6uta copomiensl. Ecinu ke B 0fHOM U3 yucen OuT
YCTaHOBJICH, a B APYrOM cOPOIIIEH, B pe3yNbTaTe MOIYyYUM YCTaHOBIEHHBIH OUT. [l Tex ke
JBYX 4Hcen pe3ynbTar cioxenus mo XOR Oyaer Takum:

1 0 0 1
1 1 0 O
0 1 0 1

ATOT NMPHHLIUI UCIIONIB3YETCsl, HApUMEp, IPU BbIBOJIE TeKCTa U rpaduku B peskume OVER 1.

[Tpuntun nopaspsonozo M (AND) cocTouT B TOM, 4TO 1 B KAKOM-TO OMTE MOXKET MOTYIUTHCS
JUIIH TOT/a, KOTJa JaHHBIA OUT yCTaHOBJIEH B 000WX unciax. B mobom npyrom ciydae B
pe3ysbTaTe MOJIy4YUTCsl HyJeBOM OUT:



1 0 0 O
Komanapl, ucnions3yromue npunuun AND, npuMeHstoTces, B TeX Ciiydasx, Korja Tpedyercs B
JBOMYHOM YHCJIE BBACTUTH HECKOJIBKO OUTOB, OCTAaBUB UX HEU3MEHHBIMH, a OCTaJIbHbIC
copocuts B 0. B nanbHeiieM Bbl yBUIUTE, YTO TaKUE KOMaH bl OYEHb M10JIE3HBI, HAIIPUMED, IIPH
pa3INYHbIX IpaUYeCKUX MOCTPOCHUSIX.

INEPEMEIIEHUA CUMBOJIOB

B ouenb MHOTUX (PMPMEHHBIX UI'POBBIX IPOrPaMMax UCHOJb3YIOTCS TE€ WM UHBIE CIIOCOObI
JBYDKEHUS OT/ACIBHBIX OYKB, CTPOK, HIIM JIaXKe LIEJbIX TeKCTOBBIX 3KpaHoB. Tak, Hanpumep, B
OCEAN CONQUER ocymiectBisiercss mOOYKBEHHBIH BBIBOJ TEKCTa (UTO-TO BPOJIE
«TevaTaroniero Kkpaapara», paccmorpentoro B [1]), B F-16 COMBAT PILOT moxHO yBUAETH
6eryutyto cTpoky, a B urpax OVERLORD, ZULU WAR u MHOTUX JApyrux - CKPOJUIMHTH
(TIepemMerienus) SKpaHoB ¢ TeKcTaMu. M B 3TOM pasjiene Mbl pacCMOTPUM HEKOTOPHIE U3
noJ00HBIX 3((HEKTOB, AETAOIIUX UI'POBBIE IPOrPaMMbl 00JIe€ HHTEPECHBIMHU.

Ileyamarowjuii keadpam

Urto0b1 co3aaTh porpaMmy 3Toro 3(peKTHOTO BEIBOJIa CHMBOJIOB Ha KpaH, HATOMHUHAIOIIETO
pa60Ty HI/IHIYIIIGI;'I MalllUHKHU HUJIN TeﬂeTaﬁna, A0CTAaTOYHO BOCIIOJIb30BAThCA IMMPOCTBIM LIUKIIOM,
copepskamum komanay DINZ. Buauasne 1Ba c0Ba 0 TOM, Y4TO MBI JOJDKHBI YBU/IETh HA 9KpaHe, a
3aTeM PacCMOTPUM OCOOCHHOCTH MPOrPaMMBbI M HOBBIE KOMaH/Ibl MUKPOIIPOIIECCOPa, KOTOPBIE
HaM TOHAI00STCS ISl OCYIIECTBICHUS STOTO 3aMBICIIa.

ITocne 3amycka mporpamMMsl ClI€Ba HAaIlpaBO HAYHET IEPEIBUIaThCs CUHUM KBaIpaTHK, CIEIO0M 3a
KOTOPBIM OyJyT MOCTENIEHHO MOSABIATHCS OYKBBI 33JJaHHOTO TeKcTa. BrIBOA JkenaTenbHo
COIPOBOJUTH 3BYKOM, UMUTUPYIOIUM CTYK KJIaBHIIL.

[TockonbKy Tako# croco0 rneyaTtu TEKCTOB MOXKET BCTPEUAThCsl B UTPOBOI IporpaMme
HEOJIHOKPAaTHO, HEOOXO0IMMO CO3/1aTh YHUBEPCAIbHYIO MPOLIEYpPY, KOTOPas CMOKET BBIBOJUTh
1100011 3a1aHHBIN TeKCT. B aTOM citydae nepesi ee BBI30BOM J1I0CTaTOYHO Oy/ET JIMIIb yKa3aTh
HY>KHBIE [TapaMeTphl B HEKOTOPBIX peructpax. Kakue 31o nomkHbl ObITh apaMeTpsl? Bo-
IIEPBBIX, KOHEYHO, CaM TEKCT, a TOYHEE, a/IpeEC CTPOKU CUMBOJIOB. [[pyruM napameTpoM MOKET
OBITh JJIMHA BBIBOJUMON CTPOKH, HO OT 3TOT0 3HAUEHUS MOKHO U30aBUTHCS HECKOIBKUMU
crioco6am (BooO111e ke Be3ie, Iie 3TO TOJIbKO BO3MOXHO, HY’)KHO CTapaThCsl U30erarh JIMIIHNX
napameTrpoB). Hanprumep, MOXKHO BCTaBUTh OalT AJTMHBI CTPOKU HEMOCPEACTBEHHO Mepej] ee
HayajuoM, HO TO He CIMIIKOM y100HO. bonee pacnpocTpaneHHbIH crioco0 - OrpaHUYUTh CTPOKY,
BCTaBHB B €€ KOHEIl KaKON-HUOY/Ib KOHKPETHBIN OalT, CIyXKaI[Uii MapKepOM KOHIIA TEKCTa.
OObI4HO JUIs ATUX LIeTiel ucnonb3yercs 6ait 0 u Takoit popmar ctpoku HazbiBaroT ASCIIZ-
¢dopmaTom. CyIliecTBYIOT U IpyrHe crocoObl 3a/1aHus CTPOK, HO O HUX Mbl IOTOBOPUM UYTh
MO3XKeE.

Hcnonp3ys npu BbIBOJIE CTPOK crIocoboM «revartaroiero kBaapata» ASCIIZ-ctpoku, nepen
BBI30BOM IPOLIEAYPHI Oy/IeEM 3aHOCUTh UX ajjpeca B peructpoByto nmapy HL. Anroputm camoit
noamnporpaMmMsbl MOXKET OBITh TAKUM: CUATELIBAEM U3 CTPOKH oqepeﬂHoffI CHUMBOJI 1 €CJIM OH paBCH
HYJTIO0, 3aKaHYMBAEeM BBIBOJI; I€4aTaeM CUMBOJI; CJIEZIOM BBIBOJIUM MPOOEI C CHHUM (POHOM U



BO3BpAIllaeM MO3UIUIO NIEYaTH Ha OJUH CUMBOJ Ha3a; 0JIy4aeM KOPOTKHH 3BYK,
UMUTHPYIOIINH CTYK MUIIYIIEH MAIIMHKHU U JIelaeM HeOObIIIYIO 3aJIepKKY; BO3BpallaeMcs Ha
Hayajo nukia. Kpome 3toro, nepes 3aBeplieHUEM IPOrpaMMbl HY’KHO CTEPETDH € IKpaHa CUHUI
KBaJIpart, Ui Yero JI0CTATOYHO IPOCTO BBIBECTH MPOOEIL.

[TporpaMma, BBINONHSIONMIAS BCE ATH JEHCTBUS OyAET BBITTISACTh IPUMEPHO TAKUM 00pa3oM:

T TAPE LD A, (HL) ;UMTaeM M3 CTPOKM OYepenHOM CMMBOJI
AND A ;poBepseM Ha 0
JR NZ, TTAPEL ;ecyuM HeT, NPOoIOoJIXaeM
LD A, " ; CTUpaeM u3obpaxeHue
RST 16 ; «IedvaTapmero kKepagpaTa»
RET ; BEIXOL
TTAPE1l RST 16 ;IedaTaeM CUMTAHHBIM CUMBOJI
INC HL ;IIepeMelaeM ykKasaTelslb TeKyller'o
; CHMBOJIA Ha CJIenyolmi
PUSH HL ; COXpaHsaeM B CTeKe 3HaueHMe yKasaTend
LD DE, TXTCUR ; bopMupyeM m300paxeHUe
LD BC, 4 ; «edaTapumero kKeagpaTa»
CALL 8252
CALL 3405 ; cOpaceBaeM BpPEMEeHHEHE aTpubyTH
XOR A ;B akxkymysaTope 0
ouT (254) ,A ; KBHIKJIIOUAEM» IUMHaAMUK

; Bazmepxkxa (PAUSE 5)

LD BC, 5 ;raysa 5/50 cexyHOH
CALL 7997 ; BEIZOB nomnporpaMMsl PAUSE
LD A,%00010000 ;ycraHaBamBaeM 4 OUT aKKyMyJigsTOopa
ouT (254) ,A ; «BKJIOUAEM» IOUMHAMMK
POP HL ; BOCCTaHAaBJIMBaAEM 3HaAUeHMe yKa3aTessa
JR T TAPE ;IIepexon Ha Hauvajlo LMKJIa

TXTCUR DEFB 17,1,"™ ",8

Kak BbI BUIUTC, B 9TOI HEOONIBIION npoueaype nosABUJIOCh HECKOJIBKO HOBBIX KOMAH/L, ITIOGTOMY
IMOMHUMO KPATKUX KOMMCHTAPHUEB JaaAUM CIIC U 0oJsiee OCHOBATEIIbHEIC ITOSICHEHUS.

Komanna LD A,(HL) B npuniiune oyens noxoxa Ha uzBectnyto Bam LD A, (Address), Ho
OTJIMYAETCS OT HEE TEM, YTO B aKKYMYJIATOP 3arpyaeTcsl 3Ha4€HUE HE U3 KaKON-TO KOHKPETHON
SAYEHKH NaMsATH, a U3 TOW, Ha KOTOPYIO yKasbpIBaeT perucrpoas napa HL. Hanmpumep, eciim B HL
3anucarh 9uciao 16384, To B peructp A 3arpy3uTcsi COAEPKUMOE SUEHKH, HaXOASILIENCS 10
aapecy 16384, To ectb BbimosnHUTCS KoManaa LD A,(16384). DTy HHCTPYKIMIO OU€Hb yJO0HO
IIPUMEHATH B TEX CIy4asiX, KOIr/a 3Ha4eHHe apeca AJIs YTCHUs WM 3alMCH 3apaHee HEU3BECTHO
1 MOXXET OBITH JIFOOO MepeMeHHOM BeTnunHOU. [1omyTHO CKa)keM, YTO CYIIECTBYET U 0OpaTHas
KomaHja, To ectb LD (HL),A, koTopas 3anuchIBaeT coAep>KUMOe akKKyMyJIsiTopa o aJpecy,
ykazanHomy B HL.

Cy1iecTBEeHHOE TPEUMYILIECTBO ATOTO THIA KOMaHJ COCTOUT €II€ U B TOM, UTO KpOME
AKKyMYJISITOpa TAKUM CITIOCOOOM MOKHO TIEPECHITIATh U COJIEPKUMOE JIF000TO JIPYroro peructpa
JaHHBIX, B TOM uncie u peructpoB H u L, Hanpumep, LD L,(HL) wmu LD (HL),H. U naxe 6onee
TOrO, 1O aJIpecy, ykazaHHoMy B HL, MOKHO 3anuChIBaTh HE TOJIBKO COAEPKUMOE PETUCTPOB, HO
Y HEMOCPE/ICTBEHHbIEC YMCIIOBbIE 3HAUEHHUSI, KOHEUHO, HE MPEBBILIAIONINE 255, CKaKeM,

LD (HL),153. Yo xe KacaeTcs akKKyMyJISITOpa, TO JUIsl HETO UMEETCSI BO3MOYKHOCTH aJpecariii
HE TOJBKO ¢ nomoltsio napsl HL, Ho Takke u BC nu6o DE, u »Ti koMaH[bI e1ie He pa3
MOSIBSITCS B HAIIIEH KHUTE.

B npuBesnenHoil npouenxype BcTpeTuianch Be jgorudeckue komanasl AND A u XOR A, xots B
JJAHHOM IIPUMEPE OHU IIPUMEHEHBI U HE COBCEM 110 HA3HAYEHUIO, a CKOpee I COKPALLEHUs



MalIMHHOTO Koja. [lepBas n3 HUX BBIMOJHSET TO e AeiicTBUe, uTo U koManaa CP 0, a Bropas
3ameHsieT HHCTpyKuio LD A,0 u Takoit crioco0 3amucu cpen MporpaMMHUCTOB CUUTACTCS
XOpOIIUM CTHIIeM. B camoM zerne, mpu o0beIMHEHNN akKyMyJsiTopa 1o npuaiumy AND ¢
caMHMM COOOM, HOJIb MOKET IOJIyYUThCA JIMIIb TOTJa, KOrJa OH UMEEeT HyJIeBOE 3HaUeHUe
(kcTaTy, ¢ TEM KE YCIIEXOM MOYKHO I0JIb30BaThcsl UHCTpyKuueir OR A). BecbMma 1IEHHO U TO, UTO
IIPU 3TOM COAEPKUMOE aKKyMYJIITOpa HE U3MEHSETCS, @ KOMaH/1a BO3AEHCTBYET TOJIbKO Ha
¢iaru, ¥ B 4aCTHOCTH, Ha ¢uiar Z, KOTOPBIA HaM U HY)KHO NPoBepHTh. Jpyras komanga, XOR A,
OOHYJIUT COAEPKUMOE aKKyMYJIATOpa IPU JH0O0M €ro u3HadyaibHOM 3HauYeHUU. Besb, Kak Mbl
y’Ke TOBOPHJIH, IIpH 00beIMHEHNH ABYX 4rcedn o npuHuuny XOR mo6oit 6ut Oynet copormreH

B 0, ecii COOTBETCTBYIOLIME OUTHI OIMHAKOBBI B 000UX yHciaax. To ecTh NpH 00bEANHEHUH 1O
XOR AByX OIMHAKOBBIX BEJIMUYUH PE3YAbTAT BCEraa OyaeT HyJEBbIM. 3aIOMHUTE 3TO
00CTOATENILCTBO, IIOCKOJIBKY B JJaJIbHEHILIEM MbI Beerzia OyieM MoJb30BaThCsl ONMCAHHBIMU
npueMaMu. EnvHCTBEHHBIN ciydail, korna koManaa LD A,0 HezamMeHnMa, 3T0 eciiu HyKHO
COXpPaHUTh 3HaYeHUE (UIaroBOro perucrpa i nociaenyoueii nposepku. [lomuure, yto Bee
JIOTHYECKUE KOMaH bl BO3JICHCTBYIOT Ha (py1aru, a MHCTPYKIIMHU 3arpy3KH PETUCTPOB - HET.

Bbsl, HaBepHOE, 3HaeTe, 4TO I [OJIy4eHus 3ByKa B belicuke, kpoMe oneparopa BEEP, MOKHO
BOCIIOJIb30BaThCSl KOMaH10i OUT, KOTOpasi 3alIMChIBAET YMCIIO B yKa3aHHBIN nopT. J[MHaMuK B
Spectrum'e noKiI0UEH K MOPTY 254, a 32 €ro «BKJIIOUEHHE» UIIH «BBIKJIIOYEHHUE» OTBETCTBEHEH
4-ii 6ut mocklIaeMoro Oaiita. OcTanbHbIe OUTHI HECYT IPYTYIO HArPy3Ky, a 3/1eCh HacC
uHTepecytoT eule 6uthl 0, 1 1 2, KOTOpBIE, KaK yxe ObUIO cKa3aHo B pazzene «lloaroroska
DKpaHa K paboTe U3 accemOuepa» TiaaBbl 4, ONMpenessoT BeT oopatopa. [Ipu 3aganHbIX B
npolenype 3HaYeHUAX akkymyiisitopa 0 1 16 nmoxyduTcst 4epHblit 60patop, HO €ro JIerko
M3MEHUTH Ha JIt000M Ipyroi 1BET, IPOCTO NpUOABUB K KOAY HYHOTO LIBETa 3HaUCHHE «OUTa
JUI AMHAMUKa» (TOYHee, KO/ LBeTa 0ObeANHAETCS CO 3HaYeHHEM 4-T0 OuTa akKyMyJsiTopa 1o
npuHuuny OR, 11 yero, KcTaT, JOTMYECKUE KOMAH/Ibl B OCHOBHOM U MCIIOJIb3YIOTCS).
BeicTpoe uepenoBanue 3HaUEHHsI 3TOr0 OUTa MPUBOJUT K MOSIBIICHUIO 3BYKa. bonee noapo6Ho o
MOJTYYCHUH Pa3IIMUHBIX 3BYKOBBIX 3(h(peKkToB MBI pacckakeM B riaase 10.

B nporneaype «euyartarommii KBaapar» NoKa3aHO MIPUMEHEHHE e1Ie OJTHOM MOJIE3HOU
noanporpammsl [13Y, koTopast BEI3BIBaeTCS NMPU UHTEPIPETAINH oriepaTopa PAUSE. [lepen
oOparieHreM K Helt Heooxoaumo B mapy BC moMecTuTs BeTMUMHY 33JIEPKKH, U3MEPSEMYIO B
50-x momnsX CeKyHJIBI - Tak ke, Kak U B belicuke. Ecu 8 BC momectuts 0, TO MOTYIUTCS
OeckoHeuyHas may3a, IpepbhiBaeMast TOJIbKO MPH HaXXaTHH Ha JTI00YI0 KIaBUITY (OMATH ke, KaK B
beiicuxe).

Teneps npuBeAeM NPUMEP UCIIONB30BAHUS JaHHOM IIPOLEAYPHI U HAlleYaTaeM Ha SKpaHE TaKUM
CrocoO0M KakoH-HUOYAb KOHKpeTHBIN TekcT. Hanpumep:

ORG 60000

ENT S

CALL SETSCR ;IIOOTOTaBIIMBAEM BSKpPaH

LD A,22 ;IIoMellaeM TeKYIYID NO3ULMI [IeUaTu B
; HaudaJio 5-¥ cTpokxmu skpaHa (AT 5,0)

RST 16

LD A,5

RST 16

XOR A

RST 16

LD HL, TEXT ;ykaseeaeM angpec ASCIIZ-CTPOKM C TEKCTOM

CALL T _TAPE ; BEIBOOMM METOIOM TeJjieTanra

RET

TEXT DEFM "COMPUTER Sinclair ZX-Spectrum"
DEFB O



SETSCR ......... ;iomnporpaMMa M3 pasneisa «llogroToska
; DKpaHa K pabore m3 acceMmbiiepa» IJlaBH 4

bezywaa cmpoka

Tenepb mokakeM, Kak MOKHO CO3/1aTh Ha accemOJepe emie oauH Y3PPEeKT, KOTOPBIH, HECMOTPS
HA OTHOCHTEIBHYIO IMPOCTOTY pean3aliu, MOoJIb3yeTCs B UTPOBBIX MpOrpaMMax JOBOJIBHO
00JIBIII0N MOMYJSIPHOCTHIO. B kHure [1] MBI MOKa3bIBaIu, Kak 100UThCS ¢ dekTa Oeryiei
CTPOKH CpelicTBaMu belicuka, olHaKO HHTEPIPETATOP HE MO3BOJIWI HaM JIOOUTHCS TIIABHOTO
nBUKeHUs OykB. B accemOiepe sxe MOKHO 0€3 0c000T0 TpyAa YCTPAHUTh 3TOT HEOCTATOK,
paBJa, ISl TOrO HaM MPHUETCS TO3HAKOMUTHCS €IIIe C OJHIUM TUIIOM KOMAaH/I, BBITOJHSFOIINX
pa3JInYHbBIC BU/IBI CIBUTOB OMTOB B PETUCTPAX WIIH B TIAMSTH.

CMBICIT CABUTOB 3aKJIFOUAETCS B TOM, UTO BCE OUTHI, HE MEHSSI CBOETO OTHOCUTEILHOTO
MIOJIOKEHUSI, CMEIIAIOTCS BIPABO WJIU BJIEBO. B 3aBUCUMOCTH OT TUTIa KOMaH/Ibl YXOISIINE «3a
Kpaii» OUTHI MOTYT MOSIBIATHCS C IPOTUBOMOIOKHOM CTOPOHBI (IIUKIMYECKUE CABUTH) JINOO
TepAThCA (HEUUKIMYECKUE WK MPOCThie cABUrH). Hampumep, mociie MUKIMYECKOro C/IBUTa
BieBo uncia 11001001 momyuurcs pezynbrar 10010011, a mocne npocToro ciBura BpaBo
sToro xe 3HaueHus - 71100100. 3uak Bompoca Ha MecTe 7-ro OMTa 03HAYAET, UTO €r0 3HAYCHUE
3aBHCHUT OT pe3yJibTaTa MpeAblAyIIel onepainn, a To4Hee, oT coctosiHus ¢uiara nepexHoca CY;;
€CJIM OH OBLT YCTAHOBJICH, TO B 7-M OUTE MOSBUTCS CIMHUIIA, B IPOTHBHOM ciry4dae - 0.

CYH_ISCTBYI-OT YCThIPC KOMAaHAbI JJIsI CMCIICHU A OUTOB B PETUCTPC A:

1. RLCA - nukimueckuii ciBur BieBo. ITociie BRITOTHEHUS ATOW KOMaH bl CTapIIUi OUT
MIEPEeXOIUT B MITAIIHNA 1 ayonupyercst Bo (iare nmeperoca CY (To ecth oH Oyzer
YCTaHOBJIEH, €CJIH /-1 OUT mepes BHIOTHEHUEM KOMaH/ bl ObLT B 1 1 cOpotieH, ecnu 7-i
OUT “MeJ HyJIEeBOE 3HAUECHHUE).

2. RRCA - nuxin4eckuii CIBUT aKKyMYJISITOpa BIIpaBo. DTa KOMaH1a B TOYUHOCTH
MIPOTUBOTIOJIOKHA TPEIABIAYIICH: MIAAIINNA OUT IMMEPEXOJUT B CTAPIITUI H MMOBTOPSETCS BO
¢uare CY.

3. RLA - 3T0 ToXe MUKIUIECKHI CJIBUT, HO HE COBCEM OOBIYHBIN. B 3TOM KOMaH e diar
MepeHoca paccMaTpruBaeTCs Kak eIle OJUH JTONOTHUTENbHBIN OUT akKymyssTopa: 7-i
out nepememaercsa B CY, a mpenpiaymiee 3HaueHue (iara nepeHoca nepeHoCUTCs B
MITaIIAH OUT.

4. RRA -»3Ta KOMaH/a aHaJOTUYHA MPEAbIAYIIEH C TEM OTJIIMYUEM, YTO JBUKEHHE OUTOB
MIPOUCXOJUT B 0OpaTHOM HAIpaBIIEHUH, TO €CTh CJIeBa HAMPABO.

Ha puc. 5.2 noka3aHbl cXeMbl HalpaBJIeHUI TepeMeIieHust OUTOB BO BCEX YEThIPEX
NepevrciIeHHbIX KoMaHaax. [locie ux BeinonHeHus Bce ocHOBHBIE (hiaru (kpome CY, KOHEUHO)
ocratoTcs 6e3 u3MeHeHu, a Bo (iarax N u H nosBisiroTcs HymH.
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Puc. 5.2. Buinonnenue komano cosuea akKymyaamopa

[Toxokue CABUTH MOTYT OBITH MOJIYYCHBI U C APYTUMHU PETUCTPAMHU (B TOM YHCIIE U C
AKKyMYJIATOPOM), 100 B sSYEHKe MaMsTH, aApECOBAaHHON perucTpoBoii napoit HL. Bot atu
KOMaH/bl:

Komanna RLC S Bemonnser nelictsue, ananoruuHoe RLCA. B kauectBe onepanaa S Moryt
ucnonb3oBatbes peructpol A, B, C, D, E, H unu L, a raxxe anpec (HL), ecnu 3anucartsb
uHcTpykuuio RLC (HL). Bo Bcex ocTanbHBIX KOMaHAaX MOXKHO MPUMEHSTH TOT ke Habop
OmepaHioB (HEMHOTO Omepekas COObITUS, T0OABUM, UTO BO BCEX ITUX KOMaHJaX MOTYT
y4acTBOBATh TaKXKE€ U SYEHKU MMAMSITH, aIpECOBAaHHbIE MHIEKCHBIMU PETUCTPAMH, HO ITOCKOJIBKY
MBI UX €II¢ HE pacCMaTPUBAJIH, IPUMEHSITh TAKHE WHCTPYKIIUU TIOKa HE OyIeM).

Nuctpykius RRC S Bemonusercs ananoruuno komanae RRCA, Ho moMumo akkymyssaTopa
MPUMEHHUMA K JTIOOBIM MEPEYUCIICHHBIM ONEPaH/IaM.

Komannaer RR S u RL S mogo0us! onmrcanubsiM komadgaM RRA u RLA cooTBeTcTBEHHO.

Becpma mmpoko npumensitotcst komanasl SLA S (casur BieBo) u SRL S (cnBur BrnpaBo). OHu
OTIIMYAIOTCS OT MPOYUX KOMAH/I CABUTOB TEM, YTO OCBOOOKAAIOIINICS OUT MPH JIFOOBIX
YCJIOBHSIX 3aIOJIHAETCS HYJICBBIM 3HAYEHUEM, B PE3YJITATE YETO UX BITOJIHE MOXKHO
paccMaTpuBaTh Kak ONEpallMi YMHOKEHHS WM JIEJICHUSI Ha 2 COOTBETCTBEHHO.
«BpITECHsIEMBIi» OUT TIPH TOM, KaK U MPU JPYTUX CIBUTaX MEPEXOAUT BO (pyar mepeHoca.

E1e oniHa oneparius «eyeHus Ha 2 co 3HaKOM» BBINONIHsIeTc KoMaHaoi SRA S, koropas
CMeIlaeT BIIPABO TOJIBKO 7 MIIAJIINX OUTOB, a CTapIInii ocTaBisgeT 0e3 u3MeHeHus. Muaami
OUT, KaK U MOJIOKEHO, BeITecHsieTcs BO (par CY. Bece koMaHbl ATOM Ipymnibl BO3AEHCTBYIOT
y’Ke He TOJIBKO Ha Quiar nepeHoca, Ho 1 Ha Bce mpoune. @naru H u N, Tak ke, Kak 1 npu
C/IBHTaX aKKyMyJsTopa, copaceiBarorcs B 0.

Ha puc. 5.3 npuBeneHsl CXeMbl BCEX NEPEUHUCIECHHBIX CIBUTOB. PacCMOTPHUTE 3TOT PUCYHOK
BHUMATEJIbHO, U BaM, HAaBEPHOE, y’KE CTAaHET MOHATHO B OOIIMX YepTax, KaK MOXHO MOJTY4YUTh
3¢ dexT mIaBHO ABMXKYIIEHCS CTPOoKHU. Temepb ocTaeTcs, MOKanyid, TOJIBKO OJTHA CII0KHOCTB:
HAY4YHUTHCS OBICTPO M 0€30IMO0YHO ONPEAETATh afpeca B IKpaHHOM 001acTH,
COOTBETCTBYIOIIME Havally 000 cTpoku. KoHeuHo, Bbl MOXkKeETe BOCIIOJIb30BATHCA
puc.&nbsp2.3 U3 BTOPOIl IN1aBbl, HO TOT/Ia HE CMOKETE HAKMCaTh YHUBEPCAIbHOM
MOANPOrPaMMBI «HA BCE CIIy4aH KU3HU».
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Puc. 5.3. Bvinoanenue komano cosuea pecucmpos

AJTOpUTM pacueTa aJ[pecoB HKpaHa TOCTATOUYHO CIIOKEH, IOITOMY, KaK U Mpexae, o0paTuMcs 3a
nomouisto k 13V, 6iaro B «mipommBke» Speccy UMEOTCs HE0OX0oAUMBbIE Tporienypsbl. s
MOJTyYEHUs] Ha4aJbHOTO ajpeca JJF000H CTPOKU IKpaHa MOKHO 00OpaTUTHCS K MOANPOrpaMMe,
pacnoJioxkeHHoM 110 anpecy 3742. Ilepen oOparieHreM K Hell B aKKyMYJIATOp HE0OX0IUMO
MOMECTUTh HOMEp CTPOKH 3kpaHa. Ha Brixojie B peructpooii nape HL momyuutcst nckomblit
azipec, 3Hasi KOTOPbIH, y’Ke HECTI0KHO pacCunTaTh U JII00O0H Ipyroi ajpec B npezaenax JaHHOU
ctpoku. Kaxnas ctpoka nmeer 1yuHy 32 0aiiTa, KOTOpbIE PacioyioKeHbl MOCIE0BAaTENbHO, U
BMeIaeT 8 pAnoB nukcene. [Ipu nepexoze k cienyromemMy pany aapec Buneooydepa
YBEJTUYUBAETCS HA 256, TO €CTh YBEIMYMBACTCS TOJILKO CTapUINi OalT ajmpeca, a MITa i
ocraercs 6e3 U3MEHEHUI.

Jliis mpuMepa nmokaxeM, Kak pacCuuTaTh aJpec BTOporo Oaiita cBepxy B 5-i ctpoke u 11-i
MO3UIMH DKpaHa (MHAyYe, B TIO3UIMH TIeYaTH, onpeaensieMoit qupektuBoii beiicuka AT 5,11):

LD A,5 ; HOMEp CTPOKU

CALL 3742 ;noJiydaeM B HL HadaJbHBEIM ampec

LD A,L ;OepeM 3HadYeHMe Miadmero Oanra azpeca

OR 11 ;oo0aBisgeM cMelleHre B 11 OaMT (3HAKOMECT)
LD L,A ;BO3BpallaeM B MJaIdmmy OGanT

INC H ;yBeIMuMBaeM alpec Ha 256 M TeM CaMbM

; noJiydaeM alpec BTOporo Hamra B
; 3HaAKOMECTe CBEepXYy

Tenepb MOKHO HANMKCATh IpOrpamMmy, Jaromryko d¢dekt Oeryme ctpoku. s onpeaeneHHOCTH
OyneM ckposupoBaTh 21-10 CTpoKy IKpaHa:

ORG 60000
LD A,21 ;21l-a9 cTpoka »KpaHa
SCRLIN CALL 3742 ;IIojlydaeM ee anpec B HL

; Tak KakK CTpoKa OoJrkHa OexaThb CJieBa HalpaBO, TO PaHblle HYXHO CIBUTATH
; nocjyenHme 0OaMTH, [IOBTOMY OIpenesyigeM alpecC KOHIA CTPOKMU
1D A, L



OR 31
LD L,A
LD c,8 ;BEICOTa CTPOKM 8 IUKCeJen
SCRL1 LD B,32 ; OJIMHA CTpoku 32 6GamnTa
AND A ;oumcTka oGmara CY
PUSH HL ; COXpaHdaeM anpec
SCRL2 RL (HL) ;IOCJIeIOBAaTEJIbHO CIOBMUI'aeM BCce OalTH
DEC HL
DJNZ SCRLZ2
POP HL ; BOCCTaHaBJIMBAaEeM anpec
INC H ;IepexonuM kK cllenypueMy pAany NIMKCceJien
DEC C ;IIOBTOPAEM
JR NZ, SCRL1

RET
Ho s10 eme He Bce, Beb 1aHHAs IPOLIEAYpA CIBUHET CTPOKY TOJBKO HA OMH MTUKCEIb BIEBO, a
JUTSL TIEPEMEILICHHSI €€ Ha 3HAKOMECTO MOTPEOYETCsl BBITOIHUTD TPUBEICHHYIO MOANPOrPaMMY

8 pa3. O1HaKo TPEekKAe YeM MBI IPOJAOKUM CO3AHHE MOJHOIICHHOTO Y (eKTa, TOICHUM CMBICT
HEKOTOPBIX MCIIOJIb30BAaHHBIX KOMAaH]I.

Bo3MoHO, BaM He COBCEM SCHO, UTO B JaHHOH noanporpamme aenaetr uHCTpykuus AND A.
Kak cka3ano B KOMMEHTapHH K 3TOH CTpoKe, oHa ounmiaeT ¢uiar nepenoca. CoOCTBEHHO, 3TO U
BCE, YTO HaM OT Hee TpeOyeTcsl, HO AJIs 4ero 3To HykHo? [locMoTpuTe Ha cxemMy nepeMeleHHs
6utoB komanaoi RL S u yBuaure, uro npu ee BoinonHennn 6ut uz CY nepexoauT B MIaaAIIui
OUT onepaH/a, B TO BpeMs Kak CTaplInii coxpaHseTcs Bo (iare nepeHoca. ITUM U 00yCIIOBIIEH
BbI0OOp mMeHHO KomaH el RL (HL), Beb HamM HY)KHO CKpOJUIMPOBAThH HE OTIEIBHBIN OaiT, a
LEJIYI0 LIENOYKY 0aiiTOB, 3HAUUT, BEITECHSIEMbI OUT JOJDKEH ObITh COXPAHEH VISl CIEAYIOIeH
KoMaHbl ciBura. Ho caBuras camblii epBbii OaiT B LIENIOYKE, MbI TOJIKHBI YOEAUTHCS, YTO B
mitazmeM oute nosisutces 0, o3ToMy U Hy)kHO cOpocuts ¢uiar CY. Eciu 3Toro He cienars, TO B
KOHIIE KOHIIOB B CKPOJUIMPYEMOM CTPOKE MOKET MOSBUTHCA KAKOM-TO HEXKEIATEIbHBIN «MYCOP»
B BU/JIE «BKJIIOUEHHBIX» ITUKCEIIEH.

Haneemcs, 94To 3THX 00BSICHEHNH JOCTATOYHO, 4 €CJIM HET, TO MONLITAUTECH MBICIICHHO
IPOCIIEANTD, YTO IPOUCXOIUT B pe3ysbTaTe BbinonHeHus komanasl RL (HL) Ha kaxaom
«BUTKE» IIUKJIA, 0003HaueHHOro MeTkoit SCRL2, kakue OUTHI ¥ Ky/Ja pU 3TOM CIBUTAIOTCA.

A ceifuac HanuIIeM HeOOJBIIYIO TECTOBYIO IpOrpaMMKY Ha beiicuke, mpoBepsronyto
paboTocnocoOHOCTH Hatlelt npoueaypsl. [loctapaiitecs mocie 3Toro caMocToATEIbHO
Iepenucarhb ee Ha acceMOiepe, a Korja CIpaBUTECh € 3a7aueil, NepeNUCTHUTE HECKOIBKO
CTpaHMII U POBEpbTE ceOsl, CPAaBHUB MOIYUYEHHBIN pe3yabTaT ¢ OTBETOM, IaHHBIM B KOHIIE 3TOT0
paszena.

10 INK 6: PAPER O: BORDER 0: CLS

20 LET a$="Examine yourself how you know the assembler!"
30 FOR i=1 TO LEN a$

40 PRINT AT 21,31; INK 0; a$ (i)

50 FOR j=1 TO 8

60 RANDOMIZE USR 60000

70 NEXT 3

80 NEXT i

90 FOR i=1 TO 256: RANDOMIZE USR 60000: NEXT i

Hcnonb3yst KOMaHbl CIBUTOB, MOXKHO MPUIyMaTh BETMKOE MHOXKECTBO HHTEPECHBIX 3P (HEKTOB.
[TpuBenem ManeHbKU pUMep HanboJIee MPOCTOTO U3 HUX - IIMKJINYECKOTO CKPOJUTMHTa
OTJIEIbHOT'O 3HAKOMECTA, U MPEIOCTaBUM BaM BO3MOXHOCTb MO(GaHTa3UPOBaTh U Pa3BUTh ITY
UJEI0.

ORG 60000



LD B, 8

LD HL, 16384
ROL RRC (HL)

INC H

DJINZ ROL

RET

YroObl TOCMOTPETH, KaK 3Ta IpOrpaMMKa paboTaeT, HaneuaTaite B belicuke B JIeBOM BepXHEM
YTy 3KpaHa KakoW-HUOYIb CHMBOJI U B IIMKJIE BBI3bIBaiiTe mpoueaypy. M300paxkenue 10IKHO
MHOTI'OKPAaTHO «IIPOBEPHYTHCSA» BOKPYT BEPTUKAIBLHON OCH, IPUUYEM YXOJSALINE BIIPABO TOUKH
OyIyT BHOBb HOSIBJIATHCA ¢ JieBOoro kpasi. Eciu 3amenuts komany RRC (HL) na RLC (HL), To
CKPOJUIMHT OyZIE€T BBIIOJIHATHCS B OOPATHYIO CTOPOHY.

«Bosna»

[Ipennaraem BaMm ele 0IMH UHTEPECHBIN 3P (HEKT, UHOT/1a BCTPEUYAIOIIUNCS B HTPOBBIX
rporpamMmax: o CTpOKe TEKCTa OT JIEBOT'O K MPAaBOMY Kparo dKpaHa Kak Obl mpoOeraeT BOJIHA,
OYKBBI IPUIIOJHUMAIOTCSI, 3aT€M OIYCKAIOTCS U HAaKOHEI] 3aHUMAIOT CBOE NIEPBOHAYAIIEHOE
MOJIOKCHHE.

st ocymecTBieHust 3TOro 3gpdexra mpexie BCero noTpedyercs HanmucaTh JBE MOANPOTPaMMBI
BEPTUKAIBHOT'O CKPOJUIMHTA OTACNBbHBIX 3HAKOMECT 3KpaHa: OJIHY JUIsl IepeMEIIeHUs CUMBOJIA
BBEpPX, a APYTYIO - JUId JBUKEHUS U300paskeHus: BHU3. [IpuHIINI TaKOTO posia CKPOJUIMHIOB
UCKITIOYUTENBHO npocT. Hampumep, Ui caBura n300pa>keHus Ha OJJUH MHUKCENb BBEPX HYKHO
0aifT U3 BTOPOro psijia MUKCEJIeH epeHecTy Ha MecTo OaiiTa IepBoro psijia, 3aTeM OalT u3
TPETHETO Psifia IOMECTUTh BO BTOPOU U Tak Jaliee, a CaMblil HUKHUI psiJ] MUKCeNel 3aroIHUTh
Hyasmu. [IpaBna, npu 3ToM norepsieTcs coiep>KUMOE CaMoro BEpXHero 0aiTa, HO [
TEKCTOBOM CTPOKH 3TO HE OCOOCHHO Ba)KHO, TaK KaK OOBIYHO OYKBBI CBEPXY U CHU3Y UMEIOT 10
MyCTOMY PsiIy TOUEK (BEIb MEXIY CTPOKAMH TEKCTa JOJIKEH OBITh KaKON-TO 3a30p). CKPOJLITUHT
OyKB BHU3 aHAJIOTUYEH, TOJBKO MepeMeIiaTh 0ailThl 3HaKOMECTa HY)KHO, HAUMHAs C HUYKHETO
Kpasi.

HonnporpaMMa BCPTUKAJIBHOT'O CKPOJUJIMHI'a 3BHAKOMECTAa MOXKET BBITJIAACTD TaK:

UP CPp 32 ;IpOBEepKa MO3MLUUM [IepeMellaeMOI'o 3HaKOMeCcTa
RET NC ;BEIXOX, eciyu OoJblle MIM pabBHa 32
LD HL, (AD_LIN) ;nojydyaeM anpeC 3KpaHa Hauajla CTPOKMU
PUSH AF
OR L
LD L,A
PUSH HL
LD D, H ; konmupyeMm azmpec B DE
LD E, L
LD B,7 ;IoBTOpPSAEM 7 pas
UP1 INC H ;B HL - ampec DalTa clenmyomero pgna
LD A, (HL) ;iepeHocuM u3 (HL) B (DE)
LD (DE) ,A
INC D ;IIepexonrM K clenymoumeMy pany
DJNZ UP1
LD (HL), O ; OOHYJISEM CaMEBIM HWXHUM Pan
POP HL
POP AF
RET

[Tepen oOpateHreM K 3TOH (a TakKe U K CIETYIOLIEH ) HOANpOrpaMMe B aKKyMYJISITOP HY>KHO
3aHECTU TOPU30HTAIBHYIO TO3UIUIO 3HAKOMecTa B cTpoke. Eciu 3a1anHas O3UIMs BBIXOIUT 32
IpeJienbl IKpaHa, TO ECTh HE MonaaaeT B Auana3oH ot 0 1o 31, noamporpaMmMa He 10JIKHA



BBITIOTHATHCS. [[71s1 9TOTO B caMOM ee Havalie mpoBepsieTCsl 0003HAUEHHOE YCIIOBUE U B CITy4dae
€ro HEBBITTOJTHEHHS TTPOUCXOIUT YCIIOBHBIN BbIX0 U3 noAnporpammsl (komanaa RET NC). Kak
BUJNTE, YCIIOBHBIMH MOTYT OBITh HE TOJBKO Nepexoapl. Cpa3y 3aMeTHM, 4TO 110 YCIOBHIO
MO>KHO TaK)K€ BBI3bIBaTh MPOLIEIYyPhI, UCIIONb3Yysl KOMaHAbl THIIA

CALL S,ADDR
rae S - mo0oe U3 BO3MOXKHBIX ycioBui, a ADDR - abcomoTHBIN aapec uiu MeTKa.

[Tocne mpoBepKH BO3MOKHOCTH BBITIOJTHEHHSI OANPOTrpaMMbl B perUCTpoByto mapy HL
3arpyskaeTcs aJpec Hadyaja CTPOKU IKPaHa, 1o KOTOPOoi OyneT npoberaTh «BOJIHAY). DTOT ajipec
paccUMTHIBaCTCs 3apaHee U IoMeIaeTcs B 1Byx0aiiToByro nepemernyo AD LIN, koropas B
nporpaMmme OyzeT 3a1aBaTbes HHCTpyKIuen accembiaepa DEFW. B ocTanbHBIX CTpOKax He
BCTPETUIIOCH HUYETO HOBOTO, IOATOMY, HaJIeeMCsl, BIIOJIHE JOCTATOYHO KPAaTKUX KOMMEHTApHUEB.

Hoz[nporpaMMa CKpOJIJIMHI'a BHU3 II0XO0Ka Ha IICPBYIO, HO BCE )K€ €CTh U HCKOTOPLIC OTINYH.
Mu1 TOBOpHJIM, YTO HAYMHATDH TaKoi CKPOJIJIMHT HY’KHO C HMUJKHCTO Kpasd 3HaKOMECTAa, OAHAKO
MOJKHO ITIOCTYIIUTH U HCCKOJIbKO MHAYC, HAIIPUMCEDP, TAK:

DOWN CP 32 ;HauvaJjlo Takoe Xe, KakK U B
RET NC ; HOpedeOylley NOOIpoTrpaMMe
LD HL, (AD_LIN)
PUSH AF
OR L
LD L,A
PUSH HL
XOR A ;B akkymysisasTope 0
EX AF,AF' ;OTHpaBJIgeM €TI0 B aJlbTepHATUBHBM AF'
LD B,7

DOWN1l LD A, (HL) ; CUMTHEBAaeM OalT TeKylero pana
EX AF, AR’ ;MeHSeM aKKyMyJIATOP Ha aJlbTepPHATUBHEIM
LD (HL) , A ; 3alMCEIBAEM B TEeKyWUN pan
INC H ;IIepexonuM K clenymolueMy pany
DJINZ DOWN1
EX AF, AR’ ;3anmMchp rnocJjenHero OamTa
LD (HL) , A ; B CaMbBIY HMWXHMM pAan
POP HL
POP AF
RET

Panpmie Mol yxe ynomuHanu komanny EX AF,AF', ceiiuac e nokasanu ee npakTHYECKOe
npuMeHeHrne. HanoMHuM, 4To OHa BBIIOJIHSET JEHCTBUE, aHaToTnYHOe koMaHie EXX, Toibko
MEHSIET Ha albTEPHATUBHBINA aKKyMYJIATOp, a 320/1HO U ()JIaroBbIi perucTp (ITUM MHOT/IAa TOXKE
MO’KHO MOJIb30BaThCsl, COXpaHsis ¢uiaru ajas nociaeayronux onepamnuii). CoperyeM BHUMATEIbHO
n3y4uth noanporpaMmy DOWN u npocieInTs 3a «3BOIIOLMSAMIY) aKKYMYJIATOPA B JaHHOM
npuMepe. ITO MOMOXKET BaM JIy4llle MOHATh MPUHIUI pabOThl MHOTUX JAPYTUX MOANPOTPAMM, C
KOTOPBIMH BBI €111€ BCTPETUTECH.

[Tocne Toro, kak OCHOBHbBIE MTPOLIEIYPbl CKPOJJTMHIOB CO3/aHbl, MOKHO MPUCTYIUTh K
HAMTMCAHUIO TIOIPOTpaMMbl, GOPMUPYIOIIEH caMy «BOTHY». ANTOPUTM CO3JaHUS 3TOTO
a¢dekTa coBCEM HECITIOKEH: MEPBbIN CUMBOJI, HAXOIALIUIICS B «T0J0BE» CUHYCOU bl HY>)KHO
CIABUHYTH, HAIIPUMEP, BBEPX, TOTJA CIEAYIONIUE IBa MOWUIYT BHU3 U MOCJIEIHUM - CHOBA BBEPX.
[TosryunB TakuM 00pa3oM CUHYCOUY, CMEIIAEM €€ Hauajo Ha OJIHY MMO3ULIHIO U TOBTOPSIEM BCE
C caMoro Hayajia JI0 TeX Iop, MOKa «BOJIHA» HE MPOUJIET MO0 BCEMY SKPaHY U HE CKPOETCS 3a €ro
npeaenamu. Bot mporpamma, co3garoriasi Ha KpaHe OMUChIBaeMbIi () PEKT:

ORG 60000



XOR A ; MHMLMaNIM3auMa [IepeMEeHHBIX :

LD (HEAD) , A ; HaAYaJIbHOM IMOBULMUU «BOJIHE»
CALL 3742
LD (AD_LIN),HL ; n azmpeca CTPOKM 3KpaHa
WAVE LD HL, HEAD
LD A, (HL)
INC (HL) ; YBEIMUMBATE MJIM YMEHBIIATbH MOXHO He

; TOJIBKO COIEepXMMOe PeTMCTPOB MM
; PETUCTPOBHX [ap, HO M BHAUYEHME B
; A4YeyKe IaMAaTM, alpeCcoBaHHOM mnapo¥ HL

CP 35 ;ylyla JIM «BOJIHa» 3a INpeneJibl BKpaHa?

RET Z

CALL UP ;IIEPBHM CHMBOJI BBEDPX

DEC A

CALL DOWN ; BTOPOM - BHU3

DEC A

CALL DOWN ; TPETUM TOXEe BHUSB

DEC A

CALL UP ;IIOCJIeIHUM - BBEpX

LD BC, 5

CALL 7997 ;HeboJsbasa 3amepxka (PAUSE 5)

JR WAVE
HEAD DEFB 0 ;IIOBULMA KT'OJIOBBED» CUHYCOMIBL
AD LIN DEFW O ;ajpec sKpaHa Hauajla CTPOKU
up L.l
DOWN  .........

JanHas noanporpaMma co3faet 3pQeKT «BOIHB» B CAaMON BEpXHEH CTPOKE IKpaHa, a YTOObI
IIOJIYYUTh TO K€ CaMO€ B IPYTrOM CTPOKE, HY>KHO Iepes] KOMaHI0U

CALL 3742
100aBUTH
LD AN

rae N - Homep TpeOyeMoil CTPOKH.

IToamporpamMma B TakOM BHJI€ PUTOHA JUIs BbI30Ba U3 belicuka. Hanevaralite B BepxHen
CTPOKE KaKOW-HUOYIb TEKCT, JKeJIaTeIHHO OOJBIIUMH OYKBaMH, a 3aT€M BBITIOHUTE OTIEPATOP

RANDOMIZE USR 60000

Ecnu e BbI 3aX0THUTE BCE HEOOXOAMMBIE MPUTOTOBIIEHUS BBIMIOJIHUTH B acceMOIIepe, TO Y Bac
YK€ JIOCTATOYHO 3HAHWUM, YTOOBI CIIPABUTHCS C ITOU 3aauei CaMOCTOSITENIbHO U 0€3 0COOBIX
TPYIHOCTEMN.

«PacmeopeHue» cumeo.108

[TpomomkuM n3ydeHue HOBBIX KOMaH/I ¥ MPUEMOB IPOTrPaMMHUPOBAHHUS, @ 320/JHO PACCMOTPUM
erie OJIMH WHTEPECHBIN dY(PPEKT, KOTOPHIH MOKHO HA3BATh «PACTBOPEHUE)» CUMBOJIOB. OH
UCTIONIb3YyeTCs, Hanpumep, B Takux urpax, kak LODE RUNNER, THE DAM BUSTER u
npyrux. Bo3moxHo, oH 3anHTEpecyeT U Bac. CyTh €ro COCTOUT B TOM, YTO IIPU TIEpEX0/ie OT
OJTHOW KapTUHKHU, POPMUPYEMOI POTrpaMMOi, K APYrOi MPOUCXOAUT HE MTHOBEHHASI OUMCTKA
9KpaHa, KaK OMepaTopoM CLS, a H300paKeHHE MOCTETIEHHO KaK OBl pacTBOPsIETCSl. DTO OYCHb
HaAIlOMHUHAET TassHue cHera. [loamporpamma, co3maromas Takoit 3h(eKT yIuBUTEIHHO POCTa U
KOpOTKa:

ORG 60000
ENT S
THAW LD B, 8 ;DKpaH ouMmaeTcd 3a 8 LUKIIOB



LD DE, 0 ;ampec Hauvajia Komom I[I3Y

THAW1l LD HL, #4000 ;aIpec HadaJla 3KpPpaHHOM obJjlacTu
PUSH DE
THAW2 LD A, (DE) ;0epeM «CJydanHHM» OanT mu3 I3y
AND (HL) ;obbenmuHaeM Cc GalMToM M3 Bureodbydepa
LD (HL) , A ;IoMemnaeM obpaTHO B BuIeobydep
INC HL ;IIepexonuM K CJenyroluM ajpecaM
INC DE
LD A,H ;IIpoBepsAeM, HYXHO JIM [HOBTOPATH LIMKJII
CP #58 ;eciy NpoUIM elle He BeCb BuIOeobyodep
; (#5800 - azmpec Hauaja objacTu aTpubdyTOB)
JR NZ, THAWZ2 ; TO IIOBTOpPSAEM
PUSH BC
LD BC, 1
CALL 7997 ; PAUSE 1
POP BC
POP DE
LD HL, 100
ADD HL, DE ;yBenmuueBaeM anpec B II3Y Ha 100
EX DE, HL ;MeHdeM HL Ha DE
DJNZ THAW1 ; IIOBTOPSAEM LMKII
JP 3435 ; OKOHYUATEJIbHO ouMillaeM SKpaH

CHayasna 00OBbsICHUM CMBICII BHOBb BCTPETUBLIMXCSI KOMaHJ, a 3aTeM 0oJiee MoApoOHO paccKaxeM
0 MPUHIUIE pabOThI IPOrPAMMBI.

Kak Mbl ToBOpHIIM B cCaMOM Hauajle KHUTH, MUKPOIIPOLIECCOP CIIOCOOEH BHIIOJIHATh
3JIEMEHTapHbIe apuPMETHYECKHUE onepaluy HaJl yucaamMu. CI0KEeHUI0 COOTBETCTBYET
mHemoHnka ADD (Addition - cnoxenue) a Berautanuio - SUB (Subtraction). B aTux oneparusix
MOYKET y4acTBOBaTh perucTp A (apudmerndeckue onepanuu HaJy OAHOOaWTOBBIMH YHCIaMHU)
niun napa HL (ipu croskeHuu v BeIMUTAaHUU ABYX0alTOBBIX ymcen). K cogepxxumomy
AKKyMYJISITOpa MOXHO MPUOABIATH (MJIM BBIYMTATh) 3HAYCHHUE APYrOro perucTpa win
HETIOCPEACTBEHHYIO YHCIIOBYIO BEJIMUMHY, a K mape HL MO>XHO TOJIbKO MPHOABIATh U TOIBKO
coJiepKUMOoe Ipyroil peructpoBoit mapsl (kpome AF, koneuHo). PesynbTat apupmerrueckoro
JIEHCTBHSI MOJy4aeTCsl B AaKKYMYJITOPE WM B peructpoBoi nape HL cooTBeTCTBEHHO.

[ToMrMO OOBIUHBIX OTEpaIfil CI0KEHUS U BBIYUTAHUSI CYILIECTBYIOT UX Pa3HOBUIHOCTH -
CJIO’KEHHUE U BBIYUTAHUE C IEPEHOCOM (MJIH, KaK ellle FOBOPAT, ¢ 3aeMoM). OHU OTJIMYAIOTCS TEM,
YTO B ONEpaliy IPUHUMAET ydacTue ellle U ¢uiar nepeHoca: Mpu CJI0KeHUU OH MpHOaBIseTcs K
pe3yabTaTy, a IpU BBIYUTAHUU - OTHUMAETCS. 3allMChIBAIOTCS TAKME KOMaH/bl C MHEMOHUKON
ADC unu SBC. B otiinune oT 00bIYHOTO BHIYMTAHUS B ONIEPALlUU BEIYUTAHUS C IEPEHOCOM
peructpoBas napa HL BrmosiHe MOKET y4yacTBOBATb.

Ectb HeOomnbI1asi 0COOEHHOCTD B 3alMCH ATUX KOMaH/I: ONepalus BBIUUTAHUS C y4aCTUEM
akkymysstopa BeirisguT He SUB A,S win SBC A, S, kak 3T0 MOXKHO OBLIO 0KHMJ1aTh, & IIPOCTO
SUB S umm SBC S. To ecth M3l peructpa A He mumieTcs. Bo BCeX 0CTaTbHBIX KOMaH/IaX HY)KHO
YKa3bIBaTh U UMsl. BOT HEKOTOpPBIE IPUMEPBI:

ADD A,7 ; IpMOABUTE K COIEPXMMOMY akKkyMyJsaTopa 7/

ADC A,C ;IpubaBUTE K akKyMyJnaTopy permcTtp C m dsar CY
SUB B ; BHIUECTb M3 aKKyMyJIATOpa 3HaueHMe permcrpa B
SBC 127 ; BBHIUECTb M3 akKKyMyJdaTopa umcio 127 u dmar CY
ADD HL,HL ;yIOBOMUTb SBHaYEHME PEIMCTPOBOM mnapel HL

ADC HL,DE ; CJIOXUTBb comepxuMoe nap HL m DE m noGaBuUThb

; BHaueHue o¢iyara CY
SBC HL,BC ;BRUWecTb C ydeToM ¢jara nepeHoca BC msz HL

Bce mepeunciieHHbIe KOMaHIBI H3MEHSIOT OCHOBHBIE (DJ1aru 3a HCKIIFOYSHUEM KOMaH IbI
ADD HL,SS, xotopast BnusieT auib Ha ¢uiar nepeHoca.



Jpyras HOBasi KOMaH/1a, BCTPETUBIIASCA B MIOAIPOrPAMME «PACTBOPEHUS» 3KpaHa - 3TO
komanna EX DE,HL. Ona BeImosHsE€T caMoe 3JIEMEHTapHOE JICUCTBUE: OOMEHHBAET
conepxuMbIM peructposbie napsl HL u DE. To, uro pansme 0bu1o B HL, nepexoaut B DE u
HaoOopoT. [IpaBaa, B JaHHOM Cilydae OHA UCIIOJIb30BaHA MIPOCTO ISl IEPECHUIKU OTYYEHHOTO B
HL pesynbrara B mapy DE. Takoi, Bpoze Obl, Heslenblid X0 00BSICHIETCS OTCYTCTBUEM B
cucTeMe KoMaHa Mukporpoueccopa Z80 HHCTPYKIMM 1J1 MEPEChUIKU 3HAUCHUN MEXKY
peructpoBbiMu niapamu (tTuna LD DE,HL), noatomy komanga EX DE,HL unorga moxer
3aMEHSATh NOCIIEJOBATEIbHOCTD

1D D,H
LD E,L

YTO HE TOJIBKO COKPAILAET 3alIUCh, HO U HECKOJIBKO YCKOPSIET PabOTy MIPOrpaMMBl.

Tenepb BepHEMCs K HallleMy IPUMEPY U IOCMOTPHUM, Kak OH pabotaeT. OCHOBHYIO POJIb 3/1€Ch
BeimostHsIeT komanaa AND (HL), oobenunsronias 6ait u3 [13V ¢ 6aliTom u3 s3kpaHHOi 0071acTH
namatu. B nannom ciyuae kozast [13Y mMoxxHO paccmaTpuBaTh Kak HEKOTOPYIO
MOCIIEA0BATEIBHOCTD «CIy4YailHBIX» YHCEN, IOATOMY B pe3ynbrare onepaiud AND Mbl moxyunm
B aKKyMyJaTope 0aiT u3 BuaeoOydepa, HO HEKOTOpPbIE OUTHI B HEM OKaKyTCS
«BBIKITFOUEHHBIMUY, a KAKUE UIMEHHO - MPEICcKa3aTh T0BOJIBHO TpyaHO. Kaxkaplil cienyromui
OaiiT skpaHa oObeauHseTCs ¢ ApyruM Oaiitom u3 [13Y, oTdero yxe mociue nepBoro
MPOXOXKACHUS LIMKJIIA YacTh U300paxkeHus npomnajet. [Tocne BToporo npoxonaa Ha KpaHe
OCTaHETCS €Ille MEHBIIIE «BKIIOYCHHBIX» MHKCcenei. Ho it 3Toro Hy)KHO U3MEHUTH
MOCIIE0BATEIBHOCTD «CIyYaiiHBIX» YHCE, UEro JIeTYe BCEro JOOUTHCS U3MEHEHUEM
HavanpHOTO anpeca B [13Y. B Hamewm npumepe o npocto yBennuuBaercs Ha 100 GaiiT.
[TockonbKy HET rapaHTUH, YTO MOCJIe YCTAHOBJICHHBIX BOCKMU IIHUKJIOB BCE N300paxKeHHe
OKOHYATEeJIbHO HCYE3HET, B CAMOM KOHIIE ITpOrpamMma NEPEeXoanT Ha MPOLEAYpY MOTHOU
ouncTky dKpaHa. Keratu, oOpaTtute BHUMaHKE, YTO BMECTO MOCIEA0BATEILHOCTH

CALL 3435
RET

CTOUT €CAUMHCTBCHHAA KOMaH/a

Jp 3435
DTO0 MO3BOJIUTENHHO JIENaTh MPAKTHYECKH BCETa, KOT/Ia 32 KOMaH 01 0e3ycIIOBHOTO BHI30BA
crenyeT Oe3yCIIOBHBIN ke BBIXOJ] U3 TIOIPOrpaMMbl. VICKITIOUEHUE COCTABIISIFOT JIUIITH
HEKOTOpBIE 0COOBIE CITy4an, O KOTOPBIX MBI IOTOBOPUM, KOTJ]a B 9TOM BO3HHUKHET
HEOOXOINMOCTE.

B noamporpamme «pacTBOpeHUsD» dKpaHa €CTh €11le OJUH JOBOJLHO HHTEPECHBI MOMEHT - 3TO
Croco0 opraHu3allvii BHYTPEHHETO IUKIIA. 3Has JUIMHY 00JIaCTH aHHBIX BUaeo0ydepa, KoTopas
paBHa 6144 GaiitT, MOXHO OBLIO OBI 33/1aTh KOJWYECTBO MOBTOPEHUH B SBHOM BHJIE, HO B JAHHOM
clIy4ae, TOCKOJBKY aJIpec KpaHHOM 00JIaCTH HAYUHAETCS C POBHOTO IIECTHAIIIATEPUIHOTO
3Ha4YeHUs (TO €CTh MIIAJIIIUI OAlT ajpeca paBeH HYJI0) U pazMep oOpadaTeiBaeMoro 6J0Ka
Tak)Ke KpaTeH 256, TOCTaTOUYHO MPOBEPATH TOJIBLKO CTApIIHNi OalT afpeca Ha JOCTHKEHUE
OTIpENIeTICHHOTO 3HAUYEHHUs, 8 UMEHHO, #58, Tak Kak ¢ agpeca #5800 HaunmHaeTCs 007IaCTh
XpaHeHUs aTpUOyTOB ISl KAXKIOTO 3HAKOMECTa dKpaHa.

Omeem Ha 3adayvy
A celfuac, Kak MBI U 00€IIaJIH, 1aeM OTBET Ha 3aJ/1avy, MMOCTaBJIeHHYIO B aparpade «berymmas
CTPOKa» U MPUBOJIUM TEKCT MPOTpaMMbl Ha acceMOepe, COOTBETCTBYIONIUH MPENI0KEHHOMY



¢parmenty Ha beiicuke. He cTouT oueHb paccTpanBarhesi, €CIHM BBl OOHAPY)KUTE B UEM-TO
pacxoKAeHus, Bellb JI00YI0, AaXKe 04E€Hb HEOOJIBIIIYIO IPOrPaMMy, MOXKHO HAMKUCATh ThICAYBIO U
oaHUM criocoboM. IToaTomy, ecu Baia nporpaMma paboTaeT, MOXKETe CUUTATh, YTO C
IIOCTaBJICHHOW 3a/1a4el BbI CIIPABUJINCD.

ORG 60000
ENT S
LD A,b6 ;IIOOTOTOBKA BSKpaHa
LD (23693) ,A
XOR A
CALL 8859
CALL 3435
LD A, 2
CALL 5633
LD HL, TEXT ;aIpec TeKCTOBOM CTPOKU
MAIN1 1D DE, PR AT ; IO3MLMOHMPOBAHME KypCopa, YepPHBIM
LD BC, 5 ; (coBmnamammmy C QOHOM) LIBET CUMMBOJIOB
CALL 8252
LD A, (HL) ;UTEHMEe OUEepenHOI'O CMMBOJIa CTPOKMU
AND A
JR Z,MAIN3 ;ecam 0, B3aKOHUMTEH BHBOI
RST 16
INC HL
PUSH HL
; BocbMuUKpaTHOE (IO WMPMHE CUMBOJIOB B NIMKCEJILX) CKPOJIIMPOBaHME CTPOKM BIIEBO
LD B,8
MAIN2 PUSH BC
LD A,21
CALL SCRLIN
CALL PAUSE ;3alepXKa IJid [oJiydeHusa OoJiee
; IJIABHOT'O CMEIEHUSA CTPOKMU
POP BC
DJNZ MAINZ2
POP HL
JR MAIN1
; CKpPOJIIMHT, IOKa BCsS CTPOKa HEe MCUEel3HeT 3a JIeBHM KpaeMm skpaHa (0 = 265 pas)
MAIN3 LD B, 0
MAIN4 PUSH BC
LD A,21
CALL SCRLIN
CALL PAUSE
POP BC
DJNZ MAIN4
RET
PAUSE LD BC,1
Jp 7997

SCRLIN .....

PR AT DEFB
TEXT DEFM

OKHA

22,21,31,16,0
"Examine yourself how you know the assembler!"
0

[Tosxanyii, HaiiieTcs He TaK y>K MHOT'O UTPOBBIX IIPOTPaMM, B KOTOPBIX B TOW MIJIM MHOH Gopme
HE HCIOJIb30BAINCH OBl OKHA. B, HaBepHOE, YK€ XOPOIIO 3HAKOMBI C 3TUM TEPMUHOM, HO TEM
HE MEHee MOSICHUM, YTO UMEHHO MbI OyJIeM o1 HUM MoJipa3yMeBaTb. OKHO - 3TO HEKOTOpas
MPSIMOYTOJIbHAS YacTh pabovyero sKkpaHa, BHYTPH KOTOPOH MOXHO MTPOU3BOJUTH Pa3IuUHbIE
npeoOpa3oBaHus HE3aBUCUMO OT BHEIIHEeH obnactu. Hanpumep, MOKHO W3MEHHUTH [IBET OKHA,



BBIBECTH B HETO KaKOM-HUOY/Ib TEKCT, NEPEMECTUTH BHYTPU HETO N300paskeHHsI U MHOTOE
npyroe. Hekoropele Urpsl OykBanbHO HallMYKaHbl OKHAMU: B OZTHOM IIPOMCXOJUT CPaKEHHE, B
JPYrOM COOOIIAeTCsl, CKOJIbKO BPEMEHU BaM OCTaJIOCh «GKUTbHY», B TPEThEM... Jla uTo
IIEPEYUCIIATD, BBl U CaMU 3TO 3HAETE He Xyxke Hac. [ToroBopum Jrydie o ToM, KaKk CO31ar0TCs
OKHa U KaK MOJIYy4al0TCsl BCeBO3MOXKHBIE 3 (EKThI, CBI3aHHBIC C HUMH.

dopmuposaHue OKHA
[Ipexxae Bcero HaM HYXKHO pa300paThesi, KaKUM 00pa3oM 3agaroTcst okHa. st aToro
HE00XO0/IMMO 3HATh, KAKHE MapaMeTphl TPEOYIOTCS ISl UX ONHCAHUSI.

B npocreiiniem ciydae (1 eciu BaM JOBOIMIOCH paboTath ¢ Laser Basic'om, To 310 10/KHO
OBITh XOPOIIO U3BECTHO) AOCTATOYHO ONPEAEIUTh YeThipe epeMeHHble: ROW - no3urust o
BEPTHUKAJIM BepXHero Kpas okHa, COL - ropu3oHTanbHas KOOpAMHATA JIEBOTO Kpasi okHa, LEN -
mupuHa okHa 1 HGT - ero BeicoTta. Yaie Bce yeThlpe napaMerpa 3aatoTcs B 3HaKOMecTax, HO
uHora (Kak, HanpumMep, B penaktope Art Studio) - B mukcesix, npasja, peaaru30BaTh TaKHe
OKHa HECPAaBHEHHO CJIOJKHEE.

Ecnu BeI XOTHTE MMETh BO3MOKHOCTh 3aK/II09aTh OKHA B paMKu, OpUIEM C MHAWBUAYAJIbHBIM
PUCYHKOM JIA KAXKXKA0I'0 U3 HUX, TO HOTpe6yeTC${ CIIC OJIMH I1apaMETp - TUII PaAMKH. OH MOXeET
3a1aBaTbCA CUMBOJIOM, COACPKAIIUM PUCYHOK PAMKH, ITPOCTO €€ NOPAAKOBBIM HOMEPOM HIIN
KaKuM-TO ApYyIrum CHOCO6OM, d HOJIb, HAITPUMCED, 6y,I[CT TOBOPHUTH 00 OTCYTCTBUHU OKalMJICHUS.

Bosbliee K0IM4ecTBO EPEMEHHBIX MOKET MTOHAI00UTHCS ISl ONPENIEIEHUsI OKOH CO CIIOXKHOM
BHYTpeHHeH cTpykTypoil. HanprumMep, 0KHO MOXET UMETh COOCTBEHHOE Ha3BaHME, 3ar0JI0BOK,
BBIJICJIIEMBIN 1IBETOM U [TOCTOSIHHO NMPHCYTCTBYIOIINI B OKHE. Takue TUITbI OKOH 4aCTO MOYKHO
BcTpeTuTh B MeHIO UTPOBBIX (MICRONAUT ONE) wim npuknanasix (Art Studio) mporpamm
(puc. 5.4). Kpome T0oro, 0kHO MOXeET ObITh Kak Obl IPUITOAHATHIM HaJl 0OIIUM (OHOM PKpaHa U
O0TOpachIBaTh HA HETO «TCHBY.
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Puc. 5.4. Oxna 6 uepe MICRONAUT ONE

Kak BuauTe, MOXKHO IpUIyMaTh MHOXKECTBO THUIIOB OKOH, HO JIaBaliTeé CHayaia IOCMOTPHUM, KaK
MOJIy4UTh Hanbosiee MPOCThie U3 HUX U HAMHUIIIEM MOANPOrPaMMBI, BBIIOJHSONINE Harboee
pacrpocTpaHeHHbIe TpeoOpa3oBaHus B OKHaX. [IepByro U3 HUX, KOTOPAask BHIOJIHSAET OYUCTKY
3aJIaHHON 00JIaCTH PKpaHa, HA30BEM B COOTBETCTBHUHM C aHAJIOTUYHOM mporeaypoit Laser Basic'a
CLSV. Ilepen obpaiieHueM K Heil HEOOXOMMO 3aOIHUTE 4 IEpEMEHHBIE, TI0]] KOTOPhIe HYKHO
3ape3epBUPOBATH MaMATh HHCTpYKIHEH accembiepa DEFB:

COL DEFB O
ROW DEFB O
LEN DEFB O
HGT DEFB O

OOparure BHUMaHUE, YTO IEPEMEHHBIE JOJKHBI PAacojaraTbcs UMEHHO B TOM IOPSIKE, B
KOTOPOM OHH YKa3aHbl; MEHITb UX MECTaMH HJIU pa30pachiBaTh 110 TEKCTY MIPOrPaMMBbI
HEZOIIyCTUMO. DTO yCIOBHUE BBEICHO IS YIIPOUIEHUS BCEX MOCIEAYIOUIUX TPOLENYD,
paboTaMX ¢ OKHAMH, O YEM MBI €I11¢ CKaKeM IIpU JIeTalIbHOM pa30ope noanporpamm. pyroe
YIPOILEHNE KacaeTCsl TOIyCTUMBIX 3HAYEHUM IEPEMEHHBIX: BO-IIEPBBIX, OKHO HE MOKET UMETh
HYJIEBbIE pa3Mephbl HU MO HIMPUHE, HU 10 BBICOTE, @ BO-BTOPHIX, OHO HE JIOJKHO BBIXOJUTH 3a
IIpeIeNbl SKpaHa.

Takue nonyieHus cliejaanbl HE TOIbKO JJI YIPOLIEHUS MOANPOrPaMM U COKPALIEHUS UX
pa3MepoB. DTO MO3BOJSET TAKKE U HECKOJIBKO YBEIIMYUTh UX OBICTPO/ICHCTBUE, TaK KaK BCE
HE00XO0IMMBIE TIPOBEPKHU BO3JIAratoTCsl Ha mporpammucta. KeraTu, B O0IBIIMHCTBE HTPOBBIX
IpOrpaMM ofepaliy ¢ OKHaMU (J1a ¥ MHOTHE JpYTHe) IPOU3BOIATCS Kak pa3 0€30 BCAKHUX
IIPOBEPOK KOPPEKTHOCTH 3a7aBaeMbIX apaMeTpoB. Beab nogo0HbIe AeCTBUS HYKHBI, B
OCHOBHOM, JIUIIIb HA CTa/IMU OTJAJKH MPOTrpaMMBbl, a KOrjaa paboTa 3aKOHUEHa, OHU CTAHOBATCS
«MEPTBBIM I'PY30M», TOJBKO 3aMEJUISIFOIIUM BBIIIOJHEHHUE MTPOLIETYP.

Wtak, mpuBOaIuM NOANPOrpaMMY OUYMCTKHM OKHA dKpaHa:

CLSV LD BC, (LEN) ;UTeHMe cpal3y IBYX [IepEeMeHHEX:
; C = LEN, B = HGT
LD A, (ROW)
CLSV1 PUSH AF
PUSH BC
CALL 3742 ;ampec Hadajla CTPOKM 3KpaHa
LD A, (COL) ;IpubaBiigeM CMelleHKe
ADD A, L ; COL no ropm3oHTaIu
LD L,A
LD B, 8 ;B KaxIoOM CTpOKe 8 psamoB NMKCeJen
CLSV2 PUSH HL
LD E,C ; CUeTUMK LMKJIOB B E, pPaBHBI WIMPUHE OKHA
XOR A ;B akkymysnaTope 0
CLSV3 LD (HL) , A ; OOHyJIgeM ouepenHOM OauT BuUImeobybepa
INC HL ;IIepexonuMm K CclenyrolueMmy
DEC E ;IIoka He OoMIeM OO NIpaBoI'o Kpasd OKHa
JR NZ,CLSV3
POP HL
INC H ;IIepexonuM kK cllenynueMy pAany IMKCceJien
DJNZ CLSV2
POP BC
POP AF
INC A ;IIepexonyM K Cllenylley CTpoke »PKpaHa
DJIJNZ CLSV1 ;IIOBTOPSAEM, I[OKa He IouneM

; OO HMXHEeI'O Kpad OKHa



RET

OTa moJAnporpaMmMa ToJIbKO OYHUIIAET OKHO, HO HUKAK He BIIMSET Ha ero uBeT. J{s n3MeHneHus
aTpuOyTOB HYXKHA Jpyras mpolreaypa, kotopyto HazoBem SETV. 3aecs Ham moTpedyeTcst
JOTIOTHUTEJIbHAS TIepeMEHHas 17151 XpaHeHusl 0aiiTa aTpuOyTOB, KOTOPYIO HY>KHO ONIPEAEIUTh B
IIporpamme CTpOKOU

ATTR DEFB 0
u niepen oopamienueM k noanporpamme SETV 3anectu B Hee HE0OXOAMMOE 3HAYCHHUE.

[Tpexie ueM MpUBECTH TEKCT MOANPOrPaMMBI, CKaKeM HECKOJIBKO CJIOB O crocole pacuera
TpeGyemoro ajapeca B 001acTi arpuOyTOB SKpaHa. JTa 3a/1a4a HAMHOTO MPOLIE ONPEICICHUS
azipeca B 00JIaCTH JaHHBIX, TaK KaK aTpuOyThl UMEIOT JIMHEWHYIO opranu3anuio. [loatomy
JI0OCTaTOYHO HOMEP CTPOKU 3KpaHa YMHOXKUTh Ha 32, TO €CTh Ha JJIMHY IIOJIHOM CTPOKH KpaHa,
100aBUThH BEIMUMHY CMELICHHS OT JIEBOTO Kpasi (FTOPU30HTAIbHYIO MO3HUIIMIO HHTEPECYIOLIETO
3HaKOMECTA) U MOJYYECHHYIO BEJTMUMHY CIIOKUTH C aAPECOM Hauaya 00JIacTH aTpuOyTOB.
Haubonee c10HBIM MOMEHTOM PAacYETOB MOXKET MOKA3aThCs OMepaIisi YMHOKEHHUS U 3TO ObLIO
OBl IEHCTBUTENLHO TaK, HE OY/Ib OJIMH U3 COMHOXKUTEJICH YUCIIOM, PAaBHBIM CTENIEHU 2, YTO
MO3BOJIIET CBECTH 33/1a4y K MPOCTOMY CIOXKEHHIO.

Bort Tekct moAInporpaMmal, BLIHOHHHIOHleﬁ YCTAHOBKY anI/I6YTOB B OKHC JKpaHa:

SETV LD DE, #5800 ;ampec Hauajla obJylacTu aTpubyTOB BDKpaHa
LD BC, (LEN) ;C = LEN, B = HGT
LD A, (ROW)
LD L,A ;pacuer agpeca JIeBOT'O BEpPXHEero yrIJla OKHa
LD H,0 ; B objacTu aTpubOyTOB 3KpaHa
ADD HL, HL ; yMHOXaeM Ha 32 (2 B 5-om cTeneHm)

ADD HL, HL
ADD HL, HL
ADD HL, HL
ADD HL, HL

ADD HL, DE ; IIOJIYYEeHHOE CMelleHMe CKJaIbBaeM
; C HadajyioM o0JjacTu aTpubyTOB
LD A, (COL) ;oobOaBJiseM TOPM3OHTaJIbHOE CMelleHMEe OKHa
ADD A, L
LD L,A
LD A, (ATTR) ;B aKKyMyJaTope OauT aTpudyToB
SETV1 PUSH BC
PUSH HL
SETV2 LD (HL) , A ;ooMelnaeM B BuOeoOyodep
INC HL
DEC cC ;0O HpaBOT'O Kpas OKHa
JR NZ, SETV2
POP HL
POP BC
LD DE, 32 ;IIepexonuM K Cllenynled CTpokKe
ADD HL, DE ; (mnmmHa cTpoku 32 3HAKOMECTa)
DJIJNZ SETV1 ;IIOBTOPSAEM, [OKa He IOoMOeM IO HMWXHEeTIO

; Kpas OKHa
RET

E1te omHUM JOBOTBHO PacIIpOCTPAHEHHBIM BUIOM IIPe0Opa30BaHU, BBIIOIHIEMBIX C OKHAMH,
SIBIIICTCSl MHBEPTUPOBaHKE N300pakeHus. [loanmporpamma, peannsyromas 3To JIeHCTBHE OYeHb
MOX0’Ka Ha MPOIEAYPY OYMCTKU OKHA, TOJIBKO B 3TOM cllydae 0ailT JaHHBIX U3 BUAE0Oydepa
WHBEPTHPYETCS B aKKyMYJIATOPE W 3aTeM ToMelIaeTcss 00paTHO Ha cBoe MecTo. Kak BBI 3HaeTe,
WHBEPCHSI - 3TO U3MEHEHUE COCTOSIHUSI OUTOB Ha IPOTUBOIOJIOKHOE: €CITH OUT YCTAaHOBIIEH, OH
cOpaceiBaeTcs 1 HA000pOoT. Takyro onmepanuio MOKHO BBITIOJIHUTH, HAIIPUMED, C TIOMOIIIHIO
KOMaH bl



XOR 255
OJIHAaKO MUKPOIIPOLIECCOP UMEET sl 3TUX LieJiell crienuanbHyto naerpykuuto CPL, koTtopas u
BBITIOJTHSETCS ObICTPEE M 3aHMMAET B IAMSITH BCETro OAuH 0aiT. Exo MBI 1 BOCIIONIb3yeMCs B
noamnporpamme INVV:

INVV LD BC, (LEN)
LD A, (ROW)
INVV1 PUSH AF
PUSH BC
CALL 3742
LD A, (COL)
ADD A,L
LD L,A
LD B, 8
INVVZ PUSH HL
LD E,C
INVV3 LD A, (HL) ;uMTaeM OamT M3 BUIOeoOydepa
CPL ;UHBEPTUPYEM OallT B aKKyMyJIATOpe
LD (HL) ,A ;BO3BpallaeM OOpaTHO B BUIecoOydep
INC HL
DEC E
JR NZ, INVV3
POP HL
INC H
DJNZ INVV2
POP BC
POP AF
INC A
DJNZ INVV1
RET

[TockonbKy 37€Ch TOBOPUTCS 00 OKHAX, 3a/1aBA€MbIX C TOUHOCTBIO 10 3HAKOMECTA, €CTh
BO3MO>KHOCTbh HECKOJIBKO YCKOPUTD IPOLIEYPY HHBEPTUPOBAHUS N300paKEHUS, YTO MOXKET
OKa3aTbCs CYLIECTBEHHBIM MpHU paboTe ¢ OONBIION TUIONIAAb0 SKpaHa. Benb BMecTo ToOTO,
YTOOBI MHBEPTUPOBATH KAXKIbIM OAalT NaHHBIX, MOXKHO IIPOCTO MOMEHSITh MECTAMU 1[BETa INK U
PAPER B 00J1aCTH aTpOyTOB K BMECTO BOCBMU OAaWT Ui Ka)KJJ0To 3HaKoMecTa o0padaThIBaTh
TOJIKO OJIMH. J[J151 yCHIEeNIHOro peleHus 3ToM 3aa4u ellle pa3 HalOMHUM 3Ha4eHUsI OUTOB B
Oaiite arpuOyToB: OuTHI 0, 1 ¥ 2 OTBEYAIOT 3a LIBET «YEPHWI» INK, OUTHI 3, 4 1 5 onpeAenstoT
BET «Oymarm» PAPER, 6-if OUT 3a/1aeT ypOBEHb SIPKOCTH BRIGHT, a CTApIINHA 7-1 OUT BKIIFOUAET
WM BBIKJIIIOYAeT MEpIlaHue FLASH.

Bot sTa nognporpamma:

INVA LD DE, #5800 ;Ha4YaJIo Kak B Ipouenype SETV
1D BC, (LEN)
1D A, (ROW)
LD L, A
LD H,0

ADD HL, HL
ADD HL, HL
ADD HL, HL
ADD HL, HL
ADD HL, HL
ADD HL, DE

LD A, (COL)
ADD A,L
LD L,A

INVA1l PUSH BC
PUSH HL



INVA2 LD A,%11000000 ;mMmackupyeMm 2 cCcTapmmx OuTa aTpubyTOoB,
; KOTOpHe He OyIOyT M3MEeHSITbLCS

AND (HL) ; BHIIEJIAEeM MX M3 CYMMapHBX aTpuOyTOB
LD B, A ; 3allOMMHaEeM MX B perucrtpe B

LD A,%00111000 ;mackupyeMm OuMTE nOJsa upeTa PAPER
AND (HL) ; BEIOEJISEM UX

RRCA ;CcOBUIT'aeM Ha MecTo O6mToB LBeTa INK
RRCA

RRCA

OR B ;obBeIMHAEM C BHIOEJIEHHBIMM pPaHee OuTaMm
LD B,A ; CHOBa 3allOMMHaeM

LD A,%00000111 ;mackupyem OuTH nJisa LUBeTa INK

AND (HL) ; BEIOEJISEM UX

RLCA ;cOBMIT'aeM Ha MecTo O6mToB uLBeTa PAPER
RLCA

RLCA

OR B ;o0BeIMHAEeM BCe aTpuOyTEH

LD (HL) , A ;BO3BpallaeM uX B BuUIeodbydep

INC HL

DEC C

JR NZ, INVA2

POP HL

POP BC

LD DE, 32

ADD HL, DE
DJNZ INVAl
RET

JI0BOJIBHO YacTO B UTPOBBIX MPOTrpaMMax MPUMEHSETCS 3epKaIbHOE 0TOOpaKEHHUE OKOH.
[TomoOnas nmpouexypa numeercs u B Laser Basic'e. Ee BimonHsieT oneparop . MIRV, HIOITOMY U
HAaIly TOJIIpOrpaMMy MBI Ha30BeM Tak xke. [lepen oOparenreM K Hell, Kak U BO BCEX
MPEIIIECTBYIONIUX MpoIeaypax Heodxoaumo onpeneuth nepemernasie ROW, COL, HGT u
LEN c Temu xe OrpaHMueHUsIMU, O KOTOPBIX MBI YK€ TOBOPHUIIH.

MIRV LD BC, (LEN)
LD A, (ROW)
MIRV1 PUSH AF
PUSH BC
CALL 3742 ;B HL - ampec skxpaHa
LD A, (COL)
OR L
LD L,A ;HadaJIbHHEM alpec JIeBOT'O Kpas OKHa
; B DE nmojyyaeM COOTBETCTBYKUMM aIpecC MIPOTMBOIIOJIOXHOTO Kpas OKHa
LD D, H
LD A,C
ADD A, L
DEC A
LD E,A
LD B, 8 ;8 paADOB MNHUKCeJeM
MIRVZ2 PUSH DE
PUSH HL
PUSH BC
SRL C ; OIenyIM IMPUHY OKHa Ha 2
JR NC,MIRV3 ;IPOOOJIXKAEM, €CJM pas3lesinJIochk 6e3 ocTaTka
INC C ;MHaUe yBeJMUMBAEM CUeTuMK Ha 1
MIRV3 LD A, (HL) ;IIojiydaeM OaMT C JIeBOM CTOPOHEL
CALL MIRVO ; 3€epKaJIbHO oTobOpaxaeM ero
PUSH BC ; 3allOMMHAaeM eIro
LD A, (DE) ;BepeM DOaMT C NpaBOM CTOPOHE
CALL MIRVO ; oTobpaxaeM
POP AF ; BOCCTaHaBJIMBAEM Npelpnymmi Oamt
; B aKKyMyJIAToOpe
LD (HL) ,B ; 3alMICEIBAEM <«IIPaBBIMA» OamT

; Ha JIeBYK CTOPOHY OKHa



LD (DE) , A ; ¥ HaobopoT

INC HL ; IpubimxaeMcsa C IOBYX CTOPOH

DEC DE ; K cepeIrHe OKHa

DEC C

JR NZ,MIRV3 ;IIOBTOPAEM, €CJM elle He OOUJIM OO CePpenyHE
POP BC

POP HL

POP DE

INC H ;IepexonuMm kK CllenyolleMy pAny IMKCceJien
INC D

DJNZ MIRV2

POP BC

POP AF

INC A ;IIepexonyM kK Cllenyilley CTpoke »2KpaHa
DJNZ MIRV1

RET

; HommporpaMMa 3epKaJIbHOTO OTOOpaxeHMa OalTa B AKKYyMyJIATOPe
MIRVO RLA

RR B ;OTOOPaXeHHBM OauT NOJyuuTcs B B
RLA

RR B
RLA

RR B
RLA

RR B
RLA

RR B
RLA

RR B
RLA

RR B
RLA

RR B
RET

B aT0i1 npouenype npuMeHeHs! yKe JOCTaTOYHO CII0KHBIE CPENICTBA, O KOTOPBIX CTOUT
HOTOBOPUTH 0c000. SapoM ee sBisieTcss BHyTpeHHss noanporpamma MIRVO0, kotopast
nepeBopavnBaeT 0anT: 7-it out nepexoaut B 0-if, 6-i1 - B 1-i1 u 1. 1. Micxoausiii 0aliT Ha BXO/I€ B
Hee MTOMENIAETCs B aKKyMYJISITOP, a «[IePEBEPHYTHIN» MOJydaeM Ha BbIXOJie B peructpe B.
[Tosicuum, kak 310 npoucxoaut. Ilocie BoimonHenus: komanabl RLA OuThl akkymynsiTopa
C/IBUTAIOTCS BJIEBO U BBITECHAEMBIN OUT MEpeXOAUT BO (hi1ar nmepeHoca, KOTOPbIi HCIOIb3yeTCs
B KauecTBe nepecwiioyHoro Oydepa. Ilpu BeimoaHenun e komanapl RR B 6ut u3 ¢umara
nepeHoca rnonajiaeT B Milamuid OuT peructpa B u Ha cieayromux stanax mocTerneHHo
nepeMeniaeTcs K JIEBOMY Kparo, TO €CTh B CTOPOHY cTapiuero oura. Ilocie BbinoiHeHNs BOCBMHU
nap KOMaHJ| CIBUTOB BCEe OMTHI U3 aKKyMYJISATOpa epeiayT B peructp B, HO okaxyTcs
3alMCaHHBIMHU B 00paTHOM, «3€pKaJlbHOM» nopsake. JlobaBuM, 4TO BMECTO KOMAH]T

RLA
RR B

C TEM K€ PE3YJIbTATOM MOXXHO HUCIIOJIB30BATh KOMaH/IbI

RRA
RL B

Ha nepBsiit B3rsag kaxercs, uro noanporpaMma MIRV0 Hanncana He CIMIIKOM SYKOHOMHUYHO.
Panbiie MbI IpU3BIBaIN BaC UCIIOJIB30BATh BCE JOCTYIIHBIE METO/IbI OITUMHU3ALUU IIPOTrPaMMBI, a
Tenepb BAPYT pa3MaxHYJIUCh BMECTO TOTO, YTOOBI 3aKJIFOUUThH OJJHU U T€ 7K€ MOBTOPSIOLIUECS
KOMaHbl B UK. OHAKO, MBI TOJIKHBI 3aMETUTh, UTO CYILIECTBYET ONTUMM3ALUS HE TOJIBKO
pa3MepoB MPOrpaMMbl; HHOT/Ia OBIBAET TOpa3A0 BaKHEE ONTUMHU3UPOBATH €€ 10 BPEMEHU
UCTONHEHUs. Y B 1TaHHOM cllyyae BaKHOCTh JIOCTUKEHHUSI HAUBBICILIETO OBICTPOACHCTBUS
IPOIEyphl 3€PKAILHOTO OTOOPaKEHHsI OKHA 3HAUYUTEIBHO «II€PEBELIMBAETY CTPEMIIEHUE K



cokpaieHuto ee oorema. [lonpooOyiite nepenucars noanporpaMmmy MIRVO0, ucronszoBas oaux
U3 BO3MOXHBIX CIIOCOOOB OPraHU3ALMHU LIUKJIOB, U PE3YIbTAT OYyAET 3aMETEH AaXe MPU
OTOOpaXCHUH CPABHUTEIILHO HEOOBITIX OKOH.

Kenanrem ycKkopuTh pabOTy mporpamMmbl 00YCIIOBJICH U BEIOOP KOMaH/IbI CABUTA
aKKyMyJsiTopa. Benb ¢ TeM ke ycriexoM MO>KHO ObLIIO HalmucaTh JII00YI0 APYTyI0 HHCTPYKIIHUIO,
Hanpumep, RL A ninu SLA A, Ho ecnu BbI 3arisHuTe B [punosxkenue |, To 3amMeTute, 4yTo
komaHja RLA BeinosiHseTcs B [jBa pa3a OblcTpee ApyruxX KOMaH[| CIBUI'a, BCEro 3a 4 TakTa
(crombko ke BpemeHu TpedyeT u komanaa RLCA, KOTOpyro TakKe MOKHO HCIIOJIb30BATh B
JAaHHOH MoAIporpamme).

JpyruM MHTEPECHBIM MOMEHTOM ITOANIPOTPAMMBI SIBIISIETCS COXPAHEHHE B CTEKE C
MOCJIEAYIOLUM BOCCTaHOBJIEHHEM OTOOpaxkeHHOro Oaiita BHyTpu 1ukiaa MIRV3. Kak Mbl yxe
cKazaiu, TpedyeMbli OalT mosydaercs B peructpe B u npumenenue komanast PUSH BC
MIO3TOMY JIOJDKHO OBITh MOHATHO. HO 3aTemM moueMy-To ncnosib3oBana HHCTpyKuus POP AF.
OT0 He omubKa, Tak U 0JKHO OBbITh. J{e10 B TOM, 4TO 1OCIIe BTOPOTO BbI30Ba MOANIPOrPaMMBbI
MIRVO peructp B oka3piBaeTcs 3aHIT 3HaUEHUEM JIPYTOro «epeBepHyToro» Oaira, napst HL u
DE Takxe conepxat HykHYt0 nHpopmanuoo. CBOOOAHBIMU OCTAIOTCS TOJIBKO peructpsl C u A,
HO C cBsi3aH B IIapy € 3aHATHIM B, K TOMY k€ 3TO MJIaJILINIl pErucTp, a HaM HyKHO
BOCCTAaHOBUTB U3 CTEKa 3Ha4eHUE crapiuero. [1o cyacTero, akKyMyssITop B pErHCTPOBOM IIape
AF kak pa3 3aHMMaeT «cTapliiee» MECTO, a COCTOSIHUE ()IaroB B JaHHOM CJIydae Hac He
uHTepecyeT. IMEHHO 3TO U AeaeT BO3MOKHBIM IPUMEHEHUE €JMHCTBEHHON MHCTPYKLIUU

POP AF BmecTO psiia mepecbuIok Mex Iy perucrpamu. Kak Buaute, He Beeria o0s3aTeIbHO
BOCCTaHaBJIMBATh U3 CTEKA Ty K€ PErUCTPOBYIO Mapy, KOTopas ObL1a A0 3TOT0 COXpaHEeHa
xomanaoi PUSH.

3epKabHOE 0TOOpakeHUE OKOH He OyJeT MOJHOLEHHBIM, €CIIH «I1€PEBOPAYMBATH) TOJIBKO
MTUKCEITN, HY’)KHO TaK)Ke 0TOOpakaTh 1 aTpuOyThl. [Iporieaypa, BEIIOTHSIONA TaKYO
oTepaluio, B 00IEeM JI0JKHA ObITh ITOX0’Ka Ha TOJIBKO YTO OMMCAHHYIO, OHA OyleT axe
HECKOJIbKO Ipolie 01aroiapst TOMy, 4YTO caMH OalThl B 3TOM CiIy4dae 0TOOpa)kaTh yxkKe He
Tpebyetcs. Eciu BaM MOHATEH MPUHIMIT paOOThI MpeAbIAYILEH MOANPOrpaMMBbl, TO C ITON BbI
paszbepereck 6e3 Tpy/aa, ToCeMy MPUBOIUM €€ UCXOTHBIN TEKCT 0€3 JIMIIHUX TPEIUCTOBUN U
KOMMEHTapHUEB:

MARV LD BC, (LEN)
LD A, (ROW)
LD L,A
LD H,0

ADD HL, HL
ADD HL, HL
ADD HL, HL
ADD HL, HL
ADD HL, HL
LD DE, #5800
ADD HL, DE
LD A
ADD A
LD L
LD D
LD A,
ADD A
DEC A
LD E
MARV1 PUSH BC
PUSH DE



PUSH HL

SRL C
JR NC, MARV?2
INC C
MARV2 LD A, (HL)
EX AF, AR
1D A, (DE)
1D (HL) , A
EX AF,AF!
LD (DE) , A
INC  HL
DEC DE
DEC C
JR NZ, MARV?2
POP DE
POP  HL
1D BC, 32
ADD  HIL,BC
EX DE, HL
ADD  HL,BC
POP  BC
DJNZ MARV1
RET

JluHamuyeckoe OKHO

[IponemoHncTpupyeM ucnonbzoBanue noganporpamm CLSV u SETV Ha npumepe 10BOIBHO
4acTO UCIIOIB3YEMOTO CIToco0a BHIBOJIa OKHA: OHO TOSBIISIETCA HE BHE3AITHO, a KaK OBl
BBITIBIBACT Ha MMOBEPXHOCTh IKpaHa UM MpuOIMKaeTcs uznaiexa. [Ipu aTom u3MeHsoTcs He
TOJILKO pa3Mepbl OKHA, HO U €ro ILIBET.

YHUBepcalbHas MporpaMma, Co3/1aromias TAKUM CII0COO0M OKHO JIF000T0 pa3Mepa U B
MIPOM3BOJILHOM MECTE 3KpaHa, MOTpeOyeT JOCTATOUHO CIOKHBIX BHIUHUCICHHUH C TPUBIICYCHHEM
HE TOJIBKO ONEPALUN CI0KEHHUSI U YMHOXKEHMsI, HO U JieneHus. [1oaromy, 4To0bl yIIpOoCTUTh
3a/1a4y, HAMMIIEM IpOorpaMMy JUIsl KOHKPETHOTO OKHA. A 4TOOBI BBl MOTJIH JIyUIIlE MOHATH, KaK
oHa paboTaeT, cHauana caenaeM ee B Laser Basic'e v TobKo mMOTOM miepenuiineM Ha accemomnepe:

10 INK 5: PAPER 0O: BORDER 0: CLS

20 FOR n=7 TO 1 STEP -1

30 LET m=7-n

40 .ROW=5+n:.COL=2+2*n

50 .HGT=2+2*m:.LEN=1+4*m

60 LET attr=8*n+64: POKE 23693, attr
70 .CLSV:.SETV

80 NEXT n

[Tocie 3TOro MOKHO OOBECTH OKHO PaMKOM, a BHYTPH UYTO-HUOYIb HAHUCATh, HO 3TO MBI yXKe
c/ienaeM B acceMOJIEpHOI ITporpamMmme.

[TockonbKy paMKH BOKPYT OKOH PUCYIOTCS JOBOJIBHO YacTO, MPEXK]IE YEM MPUBECTH TEKCT
IpOTpaMMbl, HAMIIEM YHUBEPCATbHYIO IPOLIEypY, BBIBOASIIYIO B BHIOPAHHOM MECTE SKpaHa
MIPSIMOYTOJIBHUK ITPOU3BOJIBHOTO pasMepa. DTOU MPOLEAYPOH MBI €I11€ BOCIIOIb3yeMCs
BIIOCJIEJICTBUH, IOITOMY €€ TaKKe JKeJIaTeIbHO UMETh B OTJCIbHOM OHOIMOTeYyHOM (aiirne.
[Tepen oOpamenuem k Heil B peructpax B u C Hy)XHO 3a71aTh KOOPAMHATHI BEPXHETO JIEBOTO
yIj1a IpSMOYTOJIbHHUKA COOTBETCTBEHHO IO BEPTUKAIN U ropu3oHTanu, a B H u L - ero BeicoTy u
mupuHy. [ToCKONIBKY MO3Ke MBI TIPEITIOKUM 00J1e€ OBICTPOICHCTBYIONIYIO MPOIIEAYPY, TO



4yTOOBI HE BO3HMKJIIO ITyTaHUIIBI C UMEHaMH, Ha3oBeM ee BOX 0, a B UMeHU Apyroi npouemaypbl
WU3MEHHUM HHJCKC.

BOX 0O PUSH HL

CALL 8933 ; PLOT - BEepXHUM JIEBHM yI'OJI
POP BC

PUSH BC

LD DE, #101 ; BEPXHAA JIMHUA
1D B, 0

CALL 9402 ; DRAW

POP BC

PUSH BC

LD D,-1 ;apaBas JIMHUA
1D c,0

CALL 9402

POP BC

PUSH BC

LD E,-1 ; HUXHA S JIMHUS
1D B, 0

CALL 9402

POP BC

LD DE, #101 ;JleBasa JIMHUA
LD cC,0

CALL 9402

LD HL,10072

EXX

RET

Ecnu B mpuBeneHHOI! polierype BaM 4TO-HUOYIb HE COBCEM SICHO, BEpHUTECH K UETBEPTOMI
IJ1aBe | e1lle pa3 npocMoTpute pazaen «PrucoBanne rpaduyeckux IpUMUTUBOBY.

I/ICHOJII)SYﬂ MMOATOTOBJICHHBIC IPOUCAYPhI, MOKHO HAIIMUCATh IIPOrpaMmMy «BCILJIBIBAIOIICTO»
OKHa:

ORG 60000
ENT S
CALL SETSCR ;IIOOTOTOBKA 3KpaHa

DYNW LD B,7

DYNWl LD A, ; BEIUMCJIEHME [POMEXYTOUHOM [NepeMeHHOM

; IJId pacyeTa pas3MepoB OKHa

SUB
LD
LD
ADD
LD
LD
ADD
ADD
LD
LD
ADD
ADD
LD
LD
ADD
ADD
INC
LD
LD
RLCA
RLCA

~

;pacdeT nepeMeHHOM ROW
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;pacueT OanTa aTpubyTOB



RLCA

OR 01000000 ;64 - MOBHIIEHHas SPKOCTb
LD (ATTR) , A
PUSH BC
LD BC, 3
CALL 7997 ;HeDoJibllasg 3alepXka [Iepel BHBOLOM OKHAa
CALL CLSV ; OUMCTKa OKHa
CALL SETV ; YCTaHOBKa aTpuOYTOB OKHAa
POP BC
DJNZ DYNW1
LD DE,D ATTR ; YCTaHOBKA aTpMOYTOBR JIMHUM pPaMKU
LD BC, 6
CALL 8252
LD BC, #7625 ;B =118, C = 37
LD HL, #5EBE ;H =94, L = 190
CALL BOX O ;paMkKa BOKPYI' OKHa
LD DE, TEXT
LD BC, END-TEXT
JP 8252 ;IIeyaTbh TEeKCTa B OKHe
SETSCR .........
BOX 0 .........
CLSV ~ .........
SETV. ~ .........
COL DEFB O
ROW DEFB O
LEN DEFB O
HGT DEFB O
ATTR DEFB O

D ATTR DEFB
TEXT DEFB

END

16,0,17,1,19,1
22,9,12,16,6,17,1,19,1
"Program"

22,11,8,16,4
"DYNAMIC:- - WINDOW"
22,15,8,16,5
"Saint-Petersburg"
22,17,14,16,3

"1994"

«PasmHodcaoujuecs» OKHA

PaccMoTpuM nporpammy, KOTopasi OCIAEA0BATENBHO BEIBOJUT HA DKpPaH LETIOUKY
Pa3HOIBETHBIX OKOH Pa3JIMYHBIX Pa3MEPOB U KOTOPYIO MPH >KETaHUH MOXKHO HUCIIOJIb30BaTh KaK
OCHOBY JUISl CO3/IaHUSI OPUTMHAIIBHOM 3acTaBK. Camoe MocieIHee OKHO, NOSIBIIIOIIEECS Ha
HKpaHe, MOCTEIEHHO 3aKpalllMiBaeTCsl YEPHBIM IIBETOM, OCTABIISAS TOJIBKO KENThIH KOHTYp, a
3aTeM B HEM BBIBOJAUTCS 3aJIaHHBIN TEKCT B BUjIe «Oeryiieit ctpoku» (puc. 5.5).



Puc. 5.5. I]enouka oxon

[Tporpamma cOCTOUT U3 IBYX OCHOBHBIX yacTeil. Ha mepBom 3tane u3 6s10ka 1aHHBIX
CUMTHIBAIOTCS TApaMETPbl OKOH U BBIMOIHSIOTCS YKe u3BecTHble nponeaypsl CLSV u SETV.

B xoH1e 6510ka JaHHBIX YCTaHOBJIEH OANT co 3HaueHueM -1 (255), mpu cUUThIBAHUU KOTOPOTO
porpaMma IepexouT KO BTOpOMY 3Tany - GOpMUPOBAHUIO «Oeryieit ctpoku». Takoe
pEIIEeHNE TIO3BOJISET JIETKO U3MEHATH HE TOJIBKO Pa3MEPBHI, IBET U MECTOIOJIOKEHNUE OKOH, HO U
J00aBIATh IPyrue Uin yOuparth JUIIHUE, YTO OCOOCHHO Ba)KHO MPH OTJIaJKE IporpaMmsl. TekcT
«berymeit crpokn» naH B popmate ASCIIZ, u 310 Tarkke AaeT BO3MOXKHOCTb KaK YTOJTHO
U3MEHATD €ro 6e3 KOppeKIuil B caMoi Iporpamme.

HecmoTps Ha 10BOJIBHO OOJIBILION pa3mMep MporpaMMbl, B HEH HE BCTPETUTCS HUKAKUX
HEU3BECTHBIX KOMaH/1, IO3TOMY IIPUBOJUM €€ TEKCT JIMIIb C KPATKUMH KOMMEHTapHsIMHU:

ORG 60000
ENT S
CALL SETSCR

; BEIBOI mOCJIEenoBaTEJIbLHOCTU OKOH

LD HL, COORD ;anmpec OJiOka IOaHHBIX IIapaMeTpOB OKOH
PW1l LD A, (HL) ;IOCJIeNOBATEJIbHOE CUMTBEIBAHME [IapaMeTpoB
CP -1 ;IPOBEPKAa INOOCTMXEHMS KOHIA OJIOKa IaHHEX
JR Z,PW2 ;ecnu na, IepexonuM KO BTOPOMYy 3Tally
INC HL
LD (CoL) ,A
LD A, (HL)
INC HL
LD (ROW) , A
LD A, (HL)
INC HL
LD (LEN) , A
LD A, (HL)

INC HL



PW2

;IIOCJIEOHMI NapaMeTp — LBEeT OKHa

;coBUIaeM Ha MecTo aTpubyta PAPER

;nobaByiseM uBeT INK 7

; IIOJIydaeM <«IeJIYOK»

; PAUSE 5

; BEIBOII OKHa

;IIepexol K CcJenyoleMy OKHY

; YCTaHaBJIMBaEeM BPEeMeHHHE aTpruOyTEH

;B =135, C = 128

;H =056, L =72

; IPAMOYT'OJIBHMK BOKPYT IIOCJIEOHEI'O OKHa

; «Berymasa CTpOKa» B IIOCJIEOHEM OKHe

PW3

PwW4

SCROL

SCROL1

SCROL2

LD (HGT) , A
1D A, (HL)
INC  HL

RLCA

RLCA

RLCA

OR 7

1D (ATTR) , A
PUSH HL

PUSH BC

XOR A

ouT (254) , A
1D BC, 5
CALL 7997

LD A, 16
ouT (254) , A
CALL CLSV
CALL SETV
POP  BC

POP  HL

JR PW1

1D A, 6

LD (23695) ,A
LD BC, #8780
LD HL, #3848
CALL BOX 0
1D HL, TEXT
LD A,22
RST 16

1D A, 8

RST 16

1D A, 24
RST 16

LD A,16
RST 16

XOR A

RST 16

LD A, (HL)
AND A

RET 2

RST 16

INC  HL

LD B, 8
PUSH BC

PUSH HL

CALL SCROL
LD BC, 1
CALL 7997
POP  HL

POP  BC

DJNZ PW4

JR PW3

LD HL,18448+8
LD c,8

LD B, 8

AND A

PUSH HL

RL (HL)
DEC  HL

DJNZ SCROL2
POP  HL

INC H

;ampec TekCcTa «Derymem CTPOKU»
;AT 8,24

;INK O

; CUMTHIBAEM OUEepPEeImHOW CMMBOJI

;OOoWIM IO KOHLA?

jeciu nma, TO 3aBepllaeM NPpOoTpPaMMy

; BHLIBOIMM CUMTAHHEIM CHMMBOJI Ha SKpaH

;s COBUIT'aeM CTPOKY Ha 8 mnmuKceJey BJIEBO

; CKPOJIJIMHT' CTPOKM Ha 1 nmkcesib BJIEBO

; PAUSE 1

;IIepexonuM K BEBOLY CJIeOyKoIeTo CUMBOJIA
;3apaHee paCCUMTAaHHHN agpec sKpaHa
; KOHLA «Oerymell CTPOKM»



DEC C

JR NZ, SCROL1

RET
SETSCR .........
SETV. ~ .........
CLSV. ~ .........
BOX 0 .........
COL DEFB O
ROW DEFB O
LEN DEFB O
HGT DEFB O
ATTR DEFB O

; HDaHHEIE IJIs BCeX OKOH. llapaMeTphl 3alMCaHH B TakKOM IIOpPSIKe:
; COL, ROW, LEN, HGT u nocyemHee UMCJIO — KOI LBeTa OkHa (PAPER)
COORD DEFB 27,11,4,4,7

DEFB 26,12,4,4,4

DEFB 24,13,4,4,1

DEFB 23,15,4,4,2

DEFB 21,17,5,3,3

DEFB 19,18,5,3,5

DEFB 17,20,4,2,6

DEFB 14,21,4,2,2

DEFB 12,19,3,3,7

DEFB 10,18,3,3,1

DEFB 9,17,3,3,4

DEFB 7,15,4,4,3

DEFB 5,13,4,4,2
DEFB 4,12,4,4,5

4,4,6

DEFB 3,11,4,4,
DEFB 1,8,5,5,1
DEFB 2,5,5,5,7
DEFB 3,4,5,5,2
DEFB 4,3,5,5,5
DEFB 6,2,5,5,3
DEFB 8,1,8,5,4
DEFB 11,0,6,5,
DEFB 13,1,6,6,
DEFB 15,3,7,6,
DEFB 16,5,9,7

HeI'O OKHa
DEFB 20,8,
DEFB 19,7
DEFB 18,6,
DEFB 17,6
DEFB 16,5
DEFB 255

TEXT DEFM "Sinclair Research Ltd. 1982"

6
6
7
9
; «3axpammMBaHME» I[OCJe
1
3
5
7
9

OO O OOH OWRFR O

DEFM "> Program- -W-I-N-D-O-W"
DEFM "::*-Saint-Petersburg--1994--*"
DEFM M e e o oo oo "

DEFB O

CIIPAWTHI (ITIPOTPAMMA «ITPBITAIOIIIAA YEJIOBEYEK»)

[TposicHuB B KaKOW-TO CTENEHH BOIIPOC O MEPEMEIIEHUH 110 IKPaHy CUMBOJIOB HETIJIOXO TEIEPh
3aHATHCS CIIpaiTaMu U PELIUTh HEKOTOpbIe o0Iue mpobieMbl. Cpenn HUX: CO3aHHe
CHEeIMaJIbHBIX OJIOKOB JIaHHBIX, YJOOHBIX AJI KOAUPOBAHUS U MOCIIEIYIOIIEro BbIBOIA HA SKpaH
crpaiiToB, pazpaboTka 3¢ (eKTUBHON MOANPOrpaMMBbI BBIBO/Ia ATUX CIIPAMTOB U, HAKOHEII,
(dbopMHUpOBaHKE CaMOTO MOABHKHOTO N300paKeHHUS.



PaccMoTpuM 01MH M3 BapUaHTOB PEUICHHS 3TUX BOMPOCOB (TaK Kak MO3kKe OYIyT U3NI0KEHBI U
npyrue). B Hauane KopoTKo 0 TOM, 4TO MbI YBUIMM Ha 3KkpaHe. [locie 3amycka mporpaMmsl
MOSIBUTCA MPOCTEHbKUM MEN3aK, COCTOALLIMMN U3 3€JIEHON TPaBbl U BETKU JEPEBA, HA KOTOPOU
BUCUT crienoe s1010k0. OT 3eMJIM OTTAJIKHUBAETCS YEJIOBEUEK U B MPBIKKE MBITAETCS IOCTATh ATO
s10:10K0. J{7st momydenus 6oJiee Wi MeHee MpaBaonoq00H0ro 3 dexTa NBIKEHUS 0Ka3aI0Ch
JIOCTAaTOYHBIM BBIBOJIUTH Y€JIOBEYKa BCEro B IBYX ¢azax (puc. 5.6 a, 6). Pazdbepem Tenepn
porpaMMy, KOTOpast BCE 3TO JIENIaeT.

Puc. 5.6. @azwl Osusicenus ueioseuka

[Tpexnie Bcero 3akoupyeM OTIeNbHbIE JIEMEHTHI IBYX U300pakKeHUH YeI0BeuKa,
BOCIOJIb30BaBLINCh, KaK U B MPEAbIAYIIEH I1aBe, ONpeeiieMbIMU 110JIb30BaTEIEM CUMBOJIAMHU
UDG. B pe3ynbraTe KoAMpOBaHUS MOITYYUTCs OJIOK JaHHBIX, IEPBOMY OaliTy KOTOPOIO MPUCBOUM
metky UDG:

UDG DEFB 0,0,3,4,102,68,35,62 ;A (144)
DEFB 0,0,192,32,166,34,204,56 ;B (145)
DEFB 31,15,7,7,3,7,6,6 ;C (146)
DEFB 112,96,192,96,192,224,224,224 ;D (147)
DEFB 6,6,6,4,8,0,0,0 ;E(148)
DEFB 96, 96,96,32,16,0,0,0 ;FE(149)
DEFB 3,4,6,4,195,236,127,55 ;G (150)
DEFB 192,32,160,32,195,55,126,108 ;H (151)
DEFB 7,7,7,14,28,12,6,14 ;T (152)
DEFB 224,96,224,112,56,48,96,112  ;J (153)
DEFB 8,16,108,254,190,158,78, 60 ; I670K0 (154)
DEFB 17,85,255,0,0,0,0,0 ; TpaBa (155)

CrpaBa OT KaXJ10i CTPOKH YKa3aHbI KOJIbI, KOTOPBIE TIOHAI00SITCS HaM JIJISI COCTaBJICHUS TPEX
Ipyrux 610koB naHHbIX. [lepBolit u3 HUX ¢ MeTkoi PEJZ mMbl nucnonszyem amnst co3aanus
MPUMHUTUBHOTO TIeH3aa, COCTOSIIETO, KaK Mbl YK€ TOBOPUJIH, U3 3€JICHON TPaBhl U 07I0Ka
(ManeHbKYIO BETKY MPOIIE TOTYyYUTh MPOTPAMMHBIM ITyTEM).

PEJZ DEFB 22,13,13,16,4
DEFB 155,155,155,155,155,155
DEFB 22,8,15,16,2,17,0
DEFB 154

Mo:xHO 3aMETUTH, YTO KPOME KOIOB UDG B 0JI0K BKJIFOUEHBI TaKXKe U YIIPABJIAOIINEC CUMBOJIBI,
YCTaHABJIMBAIOIIXUEC MMO3UIUIO IICYATH U U3MCHAIOIINEC [IBCTA CHpaI\/’ITOB.

Bropoii u TpeTHii 6;10kH - 3TO KaK pa3 Te JBa CHpaiiTa, KOTOPHIE TOJKHBI TOTIEPEMEHHO
MOSIBIIATHCS HA BAlllEM DKpPaHe, CO3/aBasl UIUIIO3HUIO JBUKECHUSA:

SPR1 DEFB 6
DEFB 0,0,7,144,0,1,7,145
DEFB 1,0,7,146,1,1,7,147
DEFB 2,0,7,148,2,1,7,149
SPR2 DEFB 6



DEFB 0,0,0,32,0,1,0,32

DEFB 1,0,7,150,1,1,7,151

DEFB 2,0,7,152,2,1,7,153
JUis BBIBO/Ia ATUX CIIPAMTOB HA KpaH MOKHO OBLIO OBI, KaK M paHbIIIe, BOCIIOIb30BATHCA
noAnporpaMmont 8252, ofHako OCHOBHAS UJ1€s] TPUMEHEHUS CIIPAUTOB 3aKJIF0YAETCSA B TOM,
9TOOBI UX MOXKHO OBLJIO JIETKO IIepeMeaTh 1o 3Kkpany. Ho mockoiabKy cpaldT 0OBIYHO COCTOUT
U3 HECKOJIbKUX 3HAKOMECT, KOTOPbIE UMEIOT CTPOro (PUKCUPOBAHHOE MOJIOKEHUE BHYTPHU HETO,
TO MPH UCTIOIB30BAHUH MPOLEAYPHI 8252 MPUILIOCH ObI MEPEKOIUPOBATH KOOPIUHATHI BCEX
cocTaBisox ero (hparMmenToB. CaMu MOHUMAETE, YTO 3TO HE CIUIIKOM yI00HO, 0COOEHHO
€CJIA CIIPANT COCTOUT U3 JIECATKA-APYTrOro 3HAKOMECT. DTO 03HAYAET, YTO JUIsl BBIBOJA CIIPATOB
Ha 2KpaH He0OX0UMO CO37aTh CaMOCTOSATEIbHYIO MTPOLEAYPY, KOTOpYto Mbl HazoBeM PUT.

Teneps ciieyeT cKka3aTh HECKOJIBKO CIIOB O MOCTpOoeHHUH 0J10K0B faHHBIX SPR1 1 SPR2,
MOCKOJIbKY OHHU TECHO CBsi3aHbl ¢ noanporpammont PUT u ux ¢opmart, ecrecTBEHHO, AOIKEH
OBITH coriacoBa ¢ ee pabotoil. Onumem ux cTpykrypy. IlepBoiii 6aliT COOTBETCTBYET
KOJIMYECTBY (DpPAarMeHTOB, BXOSIINUX B CIPANT (B HALIEeM MPUMEpPE KakK JJIsl IEPBOro, TaK U JUIs
BTOPOTO cIpaiTa - 3To urciio 6). Jlayee clieayroT mapamMmeTpsl Ui KaKI0ro GpparMenra,
3aHuMaromme no 4 Gaiira:

1-11 ©anT - OTHOCHUTEJIbHAsA BEePTMKaJIbHAsA KOOPAMHATa IOAHHOTO
3HaAaKOMeCTa B cIpanure;

2-11 6aXT - OTHOCMUTEJIbHafA TI'OPM3OHTAajlbHasg KOOPIMHATa IOaHHOTO
3HAKOMEeCTa B CcIpanrTe;

3-1 GanT - OalT CyMMapHHEX aTpubyTOB 3HAKOMeCTa;

4-11 DauT - KOI CMMBOJIa COOTBETCTBYKIEIO QparMeHTa cHOpamnTa.

[Tockonpky nognporpamma PUT Ham noTpedyeTcst He TOIbKO B JaHHOM IIPUMEPE, COXPaHUTE €€
B BUJI€ OT/JeNIbHOr0 6uOnnoTeyHoro Qaiina. OHa UMEeT CIeayOUNi BU:

PUT LD E, (HL) ; CUMTHBaEM KOJMUECTBO GpaIMeHTOB cIpanTa
PUTL INC HL
LD A,22
RST 16
LD A,B ;perucTp B comepxmuT koopmmHaTy ROW
ADD A, (HL) ;IpubaBiigeM K HeM OTHOCUTEJIbHYIO
; KOOpIMHATY BHYTPM ClIpanTa
RST 16
INC HL
LD A,C ;B C - ropmsoHTajibHasa koopauHaTa COL
ADD A, (HL) ; CKJIaIEIBAaeM €€ C OTHOCUTEJILHOM
; KOOpIMHATOM, B34TOM M3 OJOKa HOaHHEIX
RST 16
INC HL
LD A, (HL) ; CuMTHBaeM OaMT aTpubyTOB 3HaAKOMecTa
LD (23695) ,A
INC HL
LD A, (HL) ;0epeM KOI BEIBOIMMOI'O CMMBOJIA
RST 16
DEC E
JR NZ, PUTL ;IIepexonrM K BEBOLY CJllenyplero
; dparmMeHTa
RET

[Tepen BbI30BOM 3TOi MporeAypsl HE00X0AUMO B peructpoBoii mape HL ykazaTs HayanbHbIN
azipec 0J0Ka TaHHBIX, COOTBETCTBYIOILIETO BHIBOJUMOMY CIIpaiTy, a B peructpax B u C 3axatp
KOOPJAMHATHI DKpaHa 10 BEPTUKAIU U TOPU3OHTAIIN.

HaKOHeI_[ CO6CpCM BCC YaCTH MpOrpaMmhbl B €IUHOC LECJIOC, ,Z[O6aBI/IB HECKOJIBKO YK€ 3HAKOMBIX
mnmpoucayp, 1 HalmuIeM HC6OJ'IBIHYIO 4acCTb, YIIPABJIAOIIYIO JBHMKCHHUEM YCIOBCUKA:



ORG 60000

ENT S
CALL SETSCR
1D HL, UDG
LD (23675) ,HL
CALL FON
CYCLE LD HL, SPR1 ;BEIBOI chpanTa 1
1D BC, #A0F ;B =10, C = 15
CALL PUT
CALL PAUSE ;HeboJbllasg 3alepXxkKa
LD HL, SPR2 ; BEIBOI cIpanTa 2
1D BC, #A0F
CALL PUT
CALL PAUSE ; CHOBA 3alepXKa
; BHIXOI M3 LMKJIa IPM HaxaTuy KJjaBuum Space
LD A, (23560) ;jcucremHas nepemenHasa LAST K, B KOTOpPOU
; XPaHUTCHS KOI IIOCJIeIHEM HaXaToW KJlaBUIN
CPp "o
JR NZ,CYCLE ; IIOBTOP
RET
; Bamepxka (PAUSE 12)
PAUSE LD BC,12
JP 7997
; PucoBaHMe mnemsaxa
FON LD DE, PEJZ
LD BC,19
CALL 8252
EXX
PUSH HL
LD A, b6
LD (23695) ,A
LD BC, #7078 ;B =112, C = 120
CALL 8933
1D DE, #101 ;D=1, E =1
LD BC, 10
CALL 9402
LD BC, #757D ;B =117, C = 125
CALL 8933
1D E, #FF01 ;D=-1, E=1
LD BC, #FOF ;B =15, C = 15
CALL 9402
POP HL
EXX
RET
SETSCR .........
PUT ... ..
PEJZ ... ... ..
SPR1  .........
SPR2 .........
UbDG ...

O ekt ABMKEHHS 3/1€Ch CO3/]A€TCS C MMOMOIIBIO TPOCTOT0 IMKJIA, HAYMHAIOIIETOCS C METKU
CYCLE, B Tene KOTOpOro 1o o4Yepe Iy BhIBOJSATCS TO IEPBBIN CHpPalT, M300paKaroLuil
CTOSIIIETO YeJI0BEYKa, TO BTOPOM, MOKA3bIBAIOIIMI UenoBeuka B mpbhkke. CKOpOoCcTh cMeHbI (a3
JIBUXKEHUS perynupyercs noanporpammoit PAUSE.

MYJIbTUIIVIMKATMOHHAA 3ACTABKA




PasroBop 0 moABMKHBIX U300paKEHHUSIX XOTEIOCH Obl 3aBEPIIUThH YEM-TO 3aKOHYCHHBIM, 4YTO
MO3KHO IPSIMO WJIM C BalIMMU JOIIOJIHEHUSIMHU UCIOJIb30BaTh B UTPOBBIX ITporpamMMax. Ho npn
3TOM TEKCT Oynymeit acceMOIepHO MPOrpaMMbl HE T0JDKEH OBITh YK CIIMIIKOM JUTMHHBIM.
VYuuTeIBas BCe 3TO, IPEAJIaraéM OJMH U3 BAPUAHTOB JUHAMHYECKOMN 3aCTaBKH, B KOTOPOU
CO3/a€TCsl HAaCTOALAas MyJIbTUILIMKAIMOHHAs KapTuHKa (puc. 5.7). [lo n1ByM necTHuLiaM BBEpX U
BHU3 [IEPEIBUTAIOTCS Ba MAJICHBKUX Y€JI0BEUYKA, IOBOPAYMBASACH K BAM TO JIMLIOM, TO CIIMHOM.
Bcs 3acTraBka OKpy)KE€Ha paMKOW U3 IIAPUKOB, IEPEIMBAIOIIMXCS BCEMHU LiBeTamMu panyry. Korga
CMOTpHILIb HA 3Ty MOJBIUKHYIO KAPTUHKY, TO HE BEPUTCS, UTO CO3JjaHa OHA JI0BOJIBHO IIPOCTBIMU
CpeACTBaMH, YK€ PACCMOTPEHHBIMU HAMU B IPEABLAYIINX pa3zaenax. Pasdepem Tenepb TEKCT
IPOrpaMMbl U IOJPOOHO IPOKOMMEHTUPYEM HEKOTOPBIE €€ YacTH, MPEICTaBIIAIONIE 0COObII
UHTEPEC.
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Uelcome to the

L I T TULE M A H

B. START GAHE

1. KEYBORARD

2. KEHPSTOHN

S INSTRUCT IONS
4. DEFIHE KEYS

Press key @ to 4
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Puc. 5.7. Mynemunaukayuonuasn 3acmaexa

Haunewm, kak u paHbliie, C COCTaBJIeHUS OJIOKOB JaHHBIX. CaMoe mpocToe - 3T0 PopMUpOBaHUE
0J10Ka, cCofepIKaIero TEKCThI, 0€3 KOTOPhIX HE 0OXOAUTCS HU OJIHA 3acTaBKa, OyJb OHA
CTaTHYeCcKas WM TUHAMHYECKas:

TEXT DEFB 22,2,9,16,6
DEFM "Welcome to the"
DEFB 22,5,7,16,7
DEFM "L-I-T-T-L-E--M-A-N"
DEFB 22,8,9,16,4
DEFM "O. START GAME"
DEFB 22,10,9
DEFM "1. KEYBOARD"
DEFB 22,12,9
DEFM "2. KEMPSTON"
DEFB 22,14,9
DEFM "3. INSTRUCTIONS"
DEFB 22,16,9
DEFM "4. DEFINE KEYS"
DEFB 22,19,8,16,3
DEFM "Press key 0 to 4"



HOCKOJII:Ky C BBIBOAOM TCKCTOB MbI YK€ HCOIHOKPATHO CTAJIIKUBAJIUCh U HOI[p06HO ux
KOMMEHTHPOBAJIH, TO HE OyZeM JUIIHUN pa3 3a0CTPATH Ha 3TOM BHUMaHHE U Cpasy MepenieM K
cnenyromeMy 61oky. s KoAupoBaHUS OTACIBHBIX YJIEMEHTOB IMOABUKHBIX U300paKEHUI
BHOBB BOCIIOJIb3YEMCSI CHMBOJIAMH UDG, ONPEIEISIONIMME OTAENIbHbIE (hparMeHThl Oy IyIInuX
CIIPalTOB.

UDG DEFB 3,3,15,3,6,7,2,1 ;A (144)
DEFB 224,224,248,224,176,240,32,19 ; B (145)
DEFB 13,29,53,37,7,6,14,0 ; C (146)
DEFB 208,216,200,208,240,112,48,56 ; D (147)
DEFB 7,7,31,7,13,15,4,3 ; E (148)
DEFB 192,192,240,192,96,224,64,128 ; F (149)
DEFB 11,27,19,11,15,14,12,28 ; G (150)
DEFB 176,184,172,164,224,96,112,0 ; H (151)
DEFB 3,3,15,0,4,4,0,1 ; I (152)
DEFB 224,224,248,0,16,16,0,192 ; J (153)
DEFB 6,27,27,27,7,6,14,0 ; K (154)
DEFB 176,120,248,240,240,112,48,56 ; L (155)
DEFB 7,7,31,0,8,8,0,3 ; M (156)
DEFB 192,192,240,0,32,32,0,128 ; N (157)
DEFB 13,30,31,15,15,14,12,28 ; O (158)
DEFB 96,216,216,216,224,96,112,0 ; P (159)
DEFB 0,28,38,79,95,127,62,28 ; O (160)
DEFB 16,16,16,127,16,16,16,16 ; R (161)
DEFB 8,8,8,254,8,8,8,8 ;S (162)

CJ'IGI[yIOH_[I/Iﬁ 010K JaHHBIX - 3TO TO, YCEM 6y,[[eT MaHUITYJIMPOBATh MMpOorpamMma, Co3aaBasd Ha
9KpaHC HCIPEPBIBHOC ABMKCHNUEC MAJICHbKUX CUMIIATUYHBIX YCJIOBCUYKOB!

SPR1 DEFB 4,0,0,7,144,0,1,7,145,1,0,4,146,1,1,4,147
SPR2 DEFB 4,0,0,7,148,0,1,7,149,1,0,4,150,1,1,4,151
SPR3  DEFB 4,0,0,7,152,0,1,7,153,1,0,4,154,1,1,4,155
SPR4 DEFB 4,0,0,7,156,0,1,7,157,1,0,4,158,1,1,4,159
SPR5 DEFB 2,0,0,6,161,0,1,6,162

Kaxnas u3 ctpok SPR1...SPR4 coorBercTBYeT 0HOM U3 (a3 1BUKEHUS yenoBeuka, a SPRS -
¢dparmenTy nectHulbl. [locneqHuil Hconb3yeTcs He TOIBKO /ISl pUCOBAHMS JIECTHUIL B
CTaTUYECKOH KapTHUHKE, HO U JIJIs1 BOCCTAHOBJIEHUS U300pakeHus 10331 OeTyIiero 4yeloBeyka.
@dopmaT TaHHBIX B 3TUX OJ0KaxX BaM yke 3HakoM. OH BbIOpaH TOYHO TaKUM XK€, KaK U B
nporpamme ITPBITAIOINI YEJIOBEYEK, crenoBaTenbHO, I BEIBOA BCEX CIIPAITOB Ha
9KpaH MOKHO BOCIONIb30BaThes noanporpammon PUT, kotopyro msl yxke onncanu. Kpome
0JIOKOB JJAaHHBIX HAM MOHA1004TCS eIl HECKOJIBKO IEPEMEHHBIX, HEOOXOMMBIX IS
yIpaBJeHUs NepeMeIIeHUEM YeJIOBEUKOB 10 KPaHYy:

ROW DEFB O ;IOB3MLMSA IO BepTUMKaJM JIEBOT'O UeJIoBeuKa
DIRECT DEFB O ; HanlpaBJIeHMEe IOBWXEHUI
POSIT DEFB O ; basa IOBMXEHUS

ITo3ke MbI OOBSICHUM CMBICIT STUX NIEPEMCHHBIX Ooiee HOI[pO6HO.

[Tocne Toro, Kak Mbl pa300paJIUCh C HAAMUCAMU U CIpaiiTaMU, MOKHO MEPEXOIUTh K OCHOBHOM
nporpaMmme, KoTopasi, Kak 1 B OOJIBIIMHCTBE UT'P, COJAEPIKUT JIBE YACTU: CTATHUECKYIO U
nuHaMmuueckytro. [lepBast ycranaBimuBaeT aTpuOyThl SKpaHa U GOpMHUPYET Ha HEM BCe
HEMOJIBUYKHBIE AJIEMEHTHI 3aCTaBKU: TEKCT, JIECTHULIBI M paMKU BOKPYT HUX (puc. 5.7). Bo
MHOTI'UX HUI'paX BMECTO 3arpy3Ku AOIMOJHUTCIBbHBIX CbOHTOB HOBBIN Ha6op CHMBOJIOB
dopmupyercs nporpammoid. Harpumep, MOKHO IPEIOKUTH CIEIYIOIUI cr1ocod moaydeHus
nipudra Bold, 6ykBbl B KOTOPOM HUMEIOT YTOJNIIEHHOE HaYepTaHUE:

BOLD LD HL,15616
LD DE, END

;alpecC CTaHOapTHOI'O Ha6opa CrMBOJIOB
;METKa KOHLa NpoI'paMMEI; IIO 2TOMY



LD
PUSH
BOLD1 LD
SRL
OR
LD
INC
INC
DEC
JR
DJINZ
POP
DEC
LD

RET

NZ,BOLD1
BOLD1

HL

H
(23606) , HL

; ampecy PacCIOJIOKMTCS HOBBIM GQOHT
; cueTuMKM LMKJIOB: B = 3, C = 0 (2506)

;0aMT M3 CTAaHOAPTHOIO Habopa

; cMemaeM Ha 1 6uT (IMKCeJsib) BJIEBO

; U oOBenMHSeM C eTI'0 IIPEeXHMUM 3BHaueHUeM
;TIoMelnaeM B HOBHM QOHT

;IepexonuMm k clenywoueMmy 06amnTy

;B OOIEN CJIOKHOCTM [NOBTOPAEM LMKJII
; 768 pazs

; yMeHbllaeM anpec HoBoToO mpubra Ha 256
; ¥ 3aHOCYM B CHUCTEMHYIO
; nepeMeHHYyK CHARS

[Tocne momy4yeHust HOBOro mpuTa MOKHO chOpMHPOBATH HA FIKPAHE BCE HEIOABHKHbIE YACTH

3aCTaBKH.

SCREEN LD

; PucomaHue

WIND LD
CALL
LD
CALL
INC
LD
CPp
JR

; PucomaHue
LD
LD
CALL
LD
CALL
CALL
LD
CALL
CALL

B, 3
OKOH
c,3
STAIRS
c,27
STAIRS
B

A,B

19
C,WIND

PaMOK BOKPYI' JIECTHUL],

DE, ATRBOX
BC, 4

8252

BC, #1414
8933

BOX

BC, #14D4
8933

BOX

; IleuaTp TekcTa

LD
LD
JP

DE, TEXT
BC, UDG-TEXT
8252

; IaHHEE aTpuOYyTOB PAaMOK

ATRBOX DEFB

; PucomaHue

STAIRS LD
RST
XOR
RST
LD
Jp

; PucomaHue

BOX EXX
PUSH
LD
LD
CALL
LD
CALL
LD
LD

l16,7,17,1

;B =20, C = 20

;B =20, C 212

@parMeHTa JIECTHMLEBL

A, 17
16

A

16

HL, SPR5
PUT
paMox

HL

BC, #8700
DE, #101
9402

BC, 23
9402

BC, #8700
D,-1

;B =135, C =0
; D=1, E =

;B =0, C= 23



CALL 9402

1D BC, 23
1D E,-1
CALL 9402
POP  HL
EXX

RET

[Toanporpamma SCREEN He conepXuT HUYEro Takoro, 4To Obl HAMU €I1I€ HE pacCMaTpPUBajIOCh,
MO03TOMY OTJICIIBHO MBI €€ KOMMEHTHPOBATh HE Oy/JIeM, a OTPAaHUYUMCS YK€ IPUBEICHHBIMH
MOSICHEHUSIMU U TIEpEeNIeM K TMHAMHUYECKOM YacTH 3aCTaBKHU.

B niepByro ouepeap HanmuuieM MOANpPoOrpamMmy, edaTarolyo B 3a1aHHOM MO3UIIMY YKpaHa
3JIEMEHT, U3 KOTOPOT'O COCTaBJIEHA paMKa BOKPYT BCETO M300pakeHUS:

; BelBO@Im Ha »sKpaH mapruka LseTta E B nosmuumio BC

PRINT LD A,22
RST 16
1D A,B
DEC A
RST 16
LD A,C
DEC A
RST 16
LD A, 16
RST 16
LD A,E
RST 16
1D 2,160
RST 16
RET

3HAYHMTEIBLHO CIIOJKHEE 3aCTaBUTh JABHUIaTbCsA 4CJIOBCYKOB, J1a 9TOOBI OHH IIpU 3TOM €1IC
MNEPECTYIAIN C HOT'M Ha HOT'Y U TIOBOpAYUBAJIMCh K BaM TO JIMIOM, TO CITUHOI. Z[J'IH 9THUX ueneﬁ
BBCICHBI ICPCMCHHBIC:

ROW - onpenensieT BEpTHKAIBHYIO MTO3UIIHMIO JIEBOTO YeIOBeYKa. BepTukanbHast KOOpJHATA
IPaBOTO JIETKO BBIYMCIISIETCS, TAK KaK OHHM JIBHXKYTCS B IPOTHBO(A3e: KOrja OJMH UJET BBEPX,
JPYro# JBMKETCS BHU3 U HA000poT. ['opr3oHTaIBHBIE K€ KOOPAUHATHI 000MX YETOBEUYKOB BO
BpeMsl JBHKEHUS HE U3MEHSAIOTCS.

DIRECT - 3agaer HanpaBiieHHe JBH>KEHUS TakKe JUIsl JeBOro yenoBedka. Eciiu ona nMmeer
3HA4YEHME |, JIEBBIN YEIOBEYEK UIET BHU3, a IIPABBIN - BBEpX. IIpn n3MeHeHnH HarpaBiIeHUN
JIBHKCHHSI OHA MEHSIET 3HAaK M CTAHOBUTCS paBHOI MuHyc 1 (255).

POSIT - coobmaer mporpamme, B Kakoi U3 IBYX (pa3 BEIBOIUTH N300paKEHUS YEIOBEUKOB.
ITpu ee 3Hauenun, pasHoM 0, BeiBozATCA cipailTel SPR2 u SPR4, a ecnin ona pasHa 1 - SPR1 n
SPR3. HbIMU ciOBamu, 3Ta IepeMEHHast OTBEYAET 3a TO, HA KaKyl0 HOTY B JJaHHBIII MOMEHT
JIOJIKEH HACTYIUTh KaXKIbIN YEJIOBEUEK.

Crout cka3aTh HECKOJIBKO CJIOB O TOM, KAKUMH MPOrPaMMHBIMU CPEICTBAMU U3MEHSIOTCS 9TH
nepemenHble. Haubosee npocto nonydaercs nepexiatouenne nepemennoit POSIT. Jlns atoro
JIOCTaTOYHO UCIOBb30BaTh KoManay XOR 1, HHBepTHPYIOLIYIO 3HaUEHHE MIIAIIIEro OUTa.
UtoOs1 m3meHuTh 3HakK B iepemenHoit DIRECT, MoxHO mocTynuTh cienyomuM 00pa3om:
UHBEPTUPOBATh BCe ee OUTHI, Hanpumep, komanoilt CPL, a 3arem yBenuuuts ee Ha 1. MoxkHO
HMCHHO TaK U MOCTYIIHUTH, HO JIYUIIC BOCIIOJIb30BATECA CHGHHaﬂBHOﬁ KOMaH)IOI\/'I, KakKk pas3s
IIpeIHa3HAYEHHOM JJI1 N3MEHEHUS 3HaKa B aKKyMYJISITOpe. DTa KOMaH/1a 3aliChIBAETCS



maeMmonukoit NEG (Negative - orpunarensibiit). Uro kacaercss ROW, To oHa n3Mensercs
pOCThIM cioxkeHueM ¢ nepemeHHoit DIRECT.

Tenepb IMPUBOJAUM TCKCTBI COOTBETCTBYIOIIMX ITOAIIPOrpaMM:

; llepeMeleHre YeJIOBEUYKOB

MAN LD A, (ROW)
LD B,A
LD A, (DIRECT)
LD D,A
CP 1 ;IpOBEepKa HalpPaBJIEHUA OBMXEHUSI
JR NZ,MAN1
CALL PRMAN1
LD E,17 JHUXHSAA T'paHMlla KoopauHaTe ROW
JR MAN2
MAN1 CALL PRMAN2
LD E,3 ; BEPXHAA T'paHMLA KOOpIAMHATEL ROW
MAN2 LD HL, POSIT ;U3MeHeHMe InepeMeHHoOM POSIT
LD A, (HL)
XOR 1
LD (HL) ,A
LD HL, ROW
LD A, (HL)
CPp E ;IIpOoBepKa HeOOXOOMMOCTM CMEHE
LD A,D ; HalpaBJIEHUA IOBUXEHUA
JR NZ,MAN3
NEG ;M3MEeHEeHMe 3HaKa B aKKyMyJsaTope
LD (DIRECT) ,A ;u3MeHeHUe nepeMeHHOM DIRECT
MAN3 ADD A, (HL) ;UBMeHeHMe IepeMeHHOM ROW
; (ampecyemou napo¥ HL)
LD (HL) ,A
RET
; JleBHM dYeJiOBeUeK MIOET BHM3, IIPaBHM — BBEPX
PRMAN1 DEC B ; KoopomHaTa ROW
LD c,3 ; TOPMB3OHTAJIbHAA KOOpIOMHATA JIEBOIO
; deJjioBeukKa
LD HL, SPR5 ;BOCCTaHOBJIeHMEe OGOHA
CALL PUT
INC B
LD A, (POSIT)
AND A
LD HL, SPR1
JR NZ, PRM11
LD HL, SPR2
PRM11 CALL PUT
LD A,22 ; BEIUMCJIEHME BEPTMKAJIbHOM KOOPOMHATE
SUB B ; IpaBOTO YeJjiOBeuka
LD B,A
LD C,27 ; TOPMBOHTAJIbHaA KOOpIMHAaTa NIpaBOI'oO
; 4deJjioBeuKa
LD HL, SPR5 ; BOCCTAaHOBJIeHMEe (QOoHa
CALL PUT
DEC B
DEC B
LD A, (POSIT)
AND A
LD HL, SPR4
JR Z,PRM12
LD HL, SPR3

PRM12 JP PUT



; JleBHM uUeJIOBEeUeK MIEeT BBEpX, IIPaBHM — BHUS3
PRMAN2 INC B

INC B
LD c,3
LD HL, SPR5
CALL PUT
DEC B
DEC B
LD A, (POSIT)
AND A
1D HL, SPR3
JR NZ, PRM21
1D HL, SPR4
PRM21 CALL PUT
LD A,19
SUB B
1D B,A
1D c,27
LD HL, SPR5
CALL PUT
INC B
1D A, (POSIT)
AND A
LD HL, SPR2
JR Z, PRM22
1D HL, SPR1
PRM22 JP PUT

TenepL O6’LCI[I/IHI/IM PaCCMOTPCHHBIC IOATIPOTPAMMBI U HAITUIIICM YITPABJIAROIIYIO YaCTh:

ORG 60000
ENT S
LD HL, UDG
LD (23675) ,HL
CALL BOLD
LD A,15
LD (23693) ,A
XOR A
CALL 8859
CALL 3435
LD A,2
CALL 5633
; VHMUManmsaumda IepPeMEeHHEBIX
LD A,4
LD (ROW) , A
LD A,l
LD (DIRECT) , A
LD (POSIT) ,A
CALL SCREEN
LD A,17
RST 16
XOR A
RST 16
; Hauayjo IomMHaMmMueckKoM YacTM 3acTaBKU
MAIN LD E,7 ;KOO LBeTa WAapUKOB, OKaAMMIISOMUX

; paboumy BKpaH
; BEIBOI paMkM, COCTOSWEN M3 PAas3HOLBETHHEX MAPUKOB

MAIN1 1D B,22 ;B perucrpax BC - KOOpOMHATEL BDKpaHa
MAIN2 LD c,1

CALL PRINT

LD C,32

CALL PRINT
DJNZ MAIN2
LD c,31

MAIN3 LD B, 1



CALL PRINT
LD B,22
CALL PRINT
DEC C
JR NZ,MAIN3
PUSH BC
PUSH DE
CALL MAN ; BEIBOI O4YepeIHOM (QasH IOBMXEHUSI
; UEeJIOBEUKOB
POP DE
POP BC
PUSH BC
LD B,9 ; CUETUMK LMKJIa 3alepPXKU IepeMelleHNd
; UEeJIOBEUKOB
MAIN4 PUSH BC
LD BC, 1
CALL 7997
POP BC
; [poBepka HaxaTma kjaBum oT 0 mo 4. Eciam HaxaTh — BBXOI Ha
LD A, (23560)
CPp "4U+1
JR NC, MAINS ;apoBepka >"4" (>="4"+1)
CP "O"
JR NC, EXIT
MAIN5 DJNZ MAIN4
POP BC
DEC E
JR NZ,MAIN1
JR MAIN
EXIT LD (KEY) , A ; COXpaHsgeM KO KJaBMIM IJig IPYIUX
; dacTely MHOT'OKaIpOBOM 3aCTaBKH,
; OPMHLUII DOCTPOEHMSA KOTOpoM OynerT
; PACCMOTPEH B CJlelyKllel IJlaBe
POP BC
RET
; lomnporpaMMeL
BOLD  .........
SCREEN .........
MAN ...
PRMANLI .........
PRMAN2 .........
PRINT .........
PUT ...
; BJloxkM DmaHHBIX
TEXT ... .....
UDG ...

SPR1...SPR5
; IlepeMeHHEIE

ROW DEFB
DIRECT DEFB
POSIT DEFB
KEY DEFB

; AOpec pasMelleHMrsa HOBOTO (QOHTa

o O O

0
(obgzaTesbHO B CaMOM KOHIIE,

;  4TOOH kKOIH Habopa He [NePEeKPbUIM KONE NPOI'PaMMEL)

END

EXIT

¢'FJIaBa 4 T'maBa 6 ':b

Ornapnenne



wgasm04.htm
wgasm06.htm

I'/TABA IIECTAA,

B KOTOpOﬁ AEMOHCTPHUPYIOTCH BO3MOKHOCTH acceMﬁ.ﬂepa Ha MpuMepe Co3aaHust
MHOI'OKQ/IPOBbIX 3ACTABOK

Koraa B nepBoii rimaBe Mbl paccMaTpUBalId OCHOBHBIE YaCTH UTPOBOW MPOTPAMMBI, TO B OOIIMX
yepTax MOKa3alu, KaKk CTPOMTCS MHOIOKaJpOBasi 3aCTaBKa U Kakue (QyHKIMH JOKHBI
BBIIIOJIHATH OTJENBHBIEC €€ AIEMEHTHI. Tenepp HacTano BpeMs BCEpbe3 IIOTOBOPUTH O TOM, KaK
peaan30BaTh 3TU AJIEMEHTHI B BUJIE 3aKOHYEHHBIX ITOAIIPOrpamMM, a 3aTeM coOpaTh UX B €UHOE
L[€JI0€ JUIs TIOJIy4E€HHs TOTOBOM 3acTaBKU. KOHEUHO, TpyJHO 1aTh OTBETHI HA BCE BOIPOCHI, €
KOTOPBIMH BBl MOXKETE CTOJIKHYTBHCS IIPH PELIEHUN JAHHOH 3a1a4u, [I09TOMY MBI PELIMIIN
OIPaHUYUTHCS TOJIBKO TEMH NIPOOIEMaMH, KOTOPBIE paHee HE pacCMaTpUBAINUCh coBceM. Cpenu
HUX - CO3/1aHUE MPOCTEHIINX 3BYKOBBIX 3 PEKTOB, IpeoOpa3oBaHNe CUMBOJIOB CTAHJAPTHOTO
Habopa TakuM 00pa3oM, YTOOBI HAIMUCH HE CTHITHO OBUIO IIOMECTUTH HAa CAMOE BHTHOE MECTO
9KpaHa, CKPOJUIMHIH OKOH C rpauyecKuMU N300paKeHUSIMU U TEKCTaMH BO BCEX
HaIIpaBJICHUSX, 4 TAK)KE BKIIOUEHUE B IIPOrpaMMy 3JIEMEHTa ciaydanHocTu. Ilocie Toro, kak Bce
3T0 OyzeT NoApOoOHO PACCMOTPEHO, CTAHET BO3MOXKHO, HAKOHELl, HEITOCPEICTBEHHO 3aHAThCS
MHOT'OKaIpOBOM 3aCTaBKOM.

CO3/IAHME IMPOCTEHIIINX 3BYKOB

BeposiTHO, BBl JaBHO U C OOJIBIINM HETEPIIEHUEM JKJETE TOTO MOMEHTA, KOT/1a Mbl HAKOHEIL
c00JIaroBOJIUM MOBE/IATh O TOM, KaK Yy KOMIIBIOTEpA «IIpope3aTh roocy. JJo cux nop mul
IPUMEHSUIN HEKHE aKyCTUYECKHE CypporaThl, OJHAKO TEPIETh U Jalblle Takoe «0e300pas3ue»
YK€ HET HUKaKO! BO3MOXKHOCTHU. boiiee 1eTaabHO U BCECTOPOHHE BOIPOCHI CO3AAHUS METIOIUN U
IIyMOBBIX 3G exToB (B ToM ymcie u 1t ZX Spectrum 128) OyayT pacCMOTPEHBI B J€CATOM
riaBe. [Toka jxe MbI mpejiyiaraeM He OYeHb CII0KHBIN croco0 MoTydeHus: 3ByKOB, OCHOBaHHBIHM Ha
UCIoJb30BaHuu noanporpammsl [13Y, k KoTopoil B KOHEUHOM UTOTE 0OpalaeTcs
MHTEPIIPETATOP IIPH BBIIIOJHEHUH OIlEpaTopa BEEP. JTa NOANPOrpaMMa pacIioaraeTcs 1o
anpecy 949 u tpebyer ykazaHus B peructpoBsix napax DE u HL cooTBETCTBEHHO JUTMTENBHOCTH
U BBICOTHI 3ByKa. MeTOIuKY pacdera 3TUX NapaMeTpoB JUIsl TOY4E€HHS KOHKPETHBIX
MY3bIKaJIbHBIX 3BYKOB MbI OOBSICHUM IO3KE, a Ceifuac HacC MHTEPECYIOT MPOCThIE 3BYKOBBIE

3¢ (deKThI, He UMEIOLNE KOHKPETHOM BBICOTHI, I03TOMY JaHHBIE 3HAYEHHSI MOXKHO NTOI0MUpaTh
npocto Ha ciyX. [loxkanyii, camas rmpocrast nporpaMmMa, KOTOPYO MOKHO CPaBHUTB C
PE30HATOPOM, HACTPOCHHBIM Ha OIPEECIIEHHYIO YaCTOTY, BBIMIAUT CIETYIOIUM 00pa3oM:

LD DE, 40
LD HL, 500
CALL 949
RET

HecmoTpst Ha HEKOTOPYIO TPYAHOCTH MOAOOpa MapaMeTpoB, BCE XKe MOMbBITAEMCS CO3/1aTh C
MOMOUIbIO IPUBEIEHHON MOANPOTrPAMMBI UTO-TMO0 UHTEPECHOE, TPUUEM TaK, YTOOBI BpeMs
3BYYaHUS M BBICOTY TOHA MOKHO OBLIIO CBOOOJIHO peryianpoBath. [I0CKOIbKY MpH 3TOM
BO3MO>KHBI CAMbI€ pa3HbI€ BAPUAHTBI, TO MOJIYYUTCS MHOKECTBO 3BYKOBBIX 3((EKTOB, UTO,
COOCTBEHHO I'OBOPsI, HAM U TpeOyeTcs.

PaCCMOTpI/IM nporpamMmmy, OCHOBAHHYIO Ha MPUBCICHHOM BLIIIC IPUMEPE, TCHEPUPYIOLTYIO
3BYKHU JJIMTCIBHOCTBIO MMOPAIKA 1-3 CCKYHI. Ona oTian4JaeTcs TEM, YTO BBICOTA TOHA U3MCHACTCSA
B UKIJIC, a MPOAOJDKUTCIIBHOCTD 3BYUAHUA MOKHO PETryJIMPOBATH HC TOJIBKO U3BMCHCHHUEM DE, HO



1 3aHOCA paBJII/I‘-IHI:Ie 3HAUYCHHUA B peI‘I/ICTp B MBI HpeunonaraeM HCITIOJIB30BAaThL €€ B
JaTbHEHIIIEM, JIJIs1 YeTO IPUCBOUM €1 COOCTBEHHOE UM

SND LD B, 10 ; KOJIMYECTBO LIMKJIIOB

LD HL, 300 ;HavaJibHAsS 4YacToTa 23BYUYaHUS

LD DE, 8 ; IINTEJIbBHOCTL 3BYyKa
SND1 PUSH BC

PUSH DE

PUSH HL

CALL 949

POP HL

POP DE

POP BC

DEC HL ;unu INC HL

DJINZ SND1

RET

[Toce 3amycka Bbl YCIBIIIUTE 3BYK, YBETHYUBAIOIIUNCS 110 BBICOTE, HO €CJIH TJIe-TO B HT'PE
notpedyeTcsi, YTOObI ¢ TEUEHHEM BPEMEHHU YaCcTOTa YMEHbBIIANIACh, JOCTATOYHO KOMaH/Iy
DEC HL 3amenuts Ha INC HL. /{151 u3Bneuenus 6omnee koporkux 38ykoB (0.1-0.3 cek.)
noctaTouHo 3a1athk B SND apyrue 3HaueHUs! perucTpos:

SND 1D B, 90
LD DE, 2
LD HL, 150

SNDL ..

Pacnonarast sTumMu nporpaMmmKamMu, monpooynTe NOIKCIepUMEHTHPOBATh, BCTPOUB, HAITPUMED,
JIBa PE30HATOPA B OJMH ITUKJI, JINOO, OPTaHNU30BAB HECKOJILKO (B TOM YHCJIEC U BIIO)KCHHBIX )
[UKJIOB C OJIMHAKOBBIMU WJIM Pa3HBIMU PE30HATOPAMU. Y BEPEHBI, YTO 3TO 3aHSATUE MPUBEIET Bac
KO MHOTHUM «OTKPBITHSAMY» U JJOCTABUT HEMAJIO MIPUATHBIX MHHYT.

MAHMUIIYJIAOHUHN C BYKBAMU

MmeThb B CBOEM pacHopsDKEHUN MHOKECTBO HAOOPOB CUMBOJIOB pa3IMYHbIX HauepTaHUil,
M0JI00HBIX TE€M, KOTOPbIE MbI IIPUBEIU B UETBEPTOH IJIaBe, U UCIIOJIb30BATh UX JUISI T€YaTH
TEKCTOB 3aCTaBKU U APYTUX YaCTEH MpOrpaMMsbl - 3TO 3aMEUYaTENBHO, HO HE BCErAa
nenecoodpasHo. JIroO6oi GOHT 3aHMMaeT, BO-NIEPBBIX, KAKYIO-TO YaCTh NaMSATH KOMIIbIOTEPA, a
BO-BTOPBIX - OIIPEJIEJIEHHOE MECTO Ha JIEHTE U TpeOyeT JOMOJHUTEIBHOIO BpEMEHH IPU
3arpy3Kke UrpoBoii mporpamMmmbl. Ho Benb y Bac 1o pykoil Bceria UMeeTcsl CTaHIapTHBIN Habop
CHMBOJIOB, M BO3HUKAET BOIPOC, a HENb3S JIM €ro Kak-To Mpeodpa3oBaTh NPOrpaMMHBIM IIyTEM,
YTOOBI MTOJIYYNUTh BUJOU3MEHEHHbIE OYKBbI U U(pbl. B mpenpinyiiel riaBe Mpl onucaiu
npouenypy BOLD, npuMeHeHre KOTOPOI NPUBOJUT K YTOJIIEHUIO CUMBOJIOB, M 3TOT IPUEM
JIOBOJIBHO YacTO MCMOJb3yeTcs Jaxke B GUPMEHHBIX UTrpax. PaccMoTpum Temneps /iBa criocoba
npeoOpa30BaHUsl CHMBOJIOB, IIEPBBII U3 KOTOPBIX YBEJIIMYMBAET X BBICOTY B JIBA pa3a, a BTOPOU
JIeNIaeT uX B J[Ba pasa LIUpe.

Ileuams cumeo.108 8b1cOMOll 8 dea 3HAKOMecma

YroOBl Ty4Ille MOHAThH, KaKk paboTaeT acceMOyepHas porpamMma, yJBauBaromias BEICOTY
CHMBOJIOB, TIPUBE/IEM CHavasa JiBa pucyHka. Ha mepBom u3 Hux (puc. 6.1, @) mokazaH McxoTHbIIH
CHMBOJI CTaHJIapPTHOTO Habopa, a Ha IpyroM (puc. 6.1, 6) - To, 4TO JOIHKHO MOTYIUTHCS MTOCIIE
npeobpaszoBanus. HeTpyaHo 3aMeTHTh, 4TO Bee OalThI (HaUMHAsI C BEPXHET0) JIEBOI'O CUMBOJIA,
MOBTOPSIIOTCS IBAXK/IbI HA PaBOM pUCyHKe. Takum 00pa3oM, 3aCTaBUB IPOTpaMMy MpoeaTh



ATY OIEPAITNIO C KAXKIBIM U3 BOCBMU 0ATOB, MBI MOJIYYUM YBEIIMYCHHE BHICOTHI CHMBOJIA POBHO
B 71Ba paza. Eciiu BaM oueHb 3aX04eTcsl, TO MOKHO TaKUM CIIOCOOOM «BBIPACTUTHY OYKBHI B TPH,
4eThIpe U Ooee pa3, HO Ha/l MPOTrPaMMO TOT/1a IPHUIETCS HEMHOTO TOpaboTaTh. 3aMETHM, YTO
CUMBOJIBI BBICOTOH, CKa)KE€M, B IIECTh 3HAKOMECT BBITJISIIAT Ha SKpaHe BecbMa 3P (HEeKTHO.

[TpuBenem Tenepp Tekct nporpammel BIGSYM, koTopast yiBanBaeT BbICOTY OJIHOI'O CUMBOJIA,
IpUYEM ero KOoJ| I0JKEeH ObITh IPe/IBApUTENIbHO TOMELIEH B SUEHKY MaMATH 1o ajxpecy 23296.

a 0

Puc. 6.1. /leticmsue npoyedypvt BIGSYM

ORG 60000
ENT $
LD A, (23290) ;3arpyxaeM KoOI IIedaTaeMoI'o CUMBOJA
BIGSYM LD L,A
LD H,0 ;IIepenmceiBaeM 3TOoT kon B HL
ADD HL, HL ; YMHOXaeM koI Ha 8
ADD HL, HL
ADD HL, HL
LD DE, (23606) ;B DE 3arpyxaeM azmpec Hadaja
; Tekymero QoHTa
ADD HL, DE
EX DE, HL
LD HL, (23684) ;B HL nomemaeM ampec B Buneodbydepe,
; IO KOTOpoMy OyIeT BEIBOOAMUTLCH IIE€PBEHI
; 6amT MBMEHEeHHOTO CUMMBOJIA
LD B, 4
PUSH HL ;oesaeM nBe konum HL, 4uTOOH
PUSH HL ; MCIHOJIL30BATH MX BO BTOPOM LMKIJIIE
BIGS1 LD A, (DE) ; cuMTEHBaeM OamT m3 QOoHTAa
LD (HL) , A ;IepenmuceBaeM B Bumeobydep
INC H
LD (HL) ,A ;elme pas — HUMXe
INC H
INC DE ;IepexonuMm K clenyouemy 0amntTy
DJNZ BIGS1
POP HL ;BOCCTaHaBJiMpaeM HL
LD BC, 32 ; BEIUMCJIISEM alpec IepBoro OamuTa
ADD HL, BC ; BTOPOTI'O 3HAaKOMEeCTa
LD B, 4
BIGS2 LD A, (DE) ; AHAJIOTUYHO LMKy BIGS1
LD (HL) , A
INC H
LD (HL) , A



INC H

INC DE

DJINZ BIGS2

POP HL ; BOCCTaHaBmMBaeM HL

INC HL ;yBenmuuBaem HL Ha 1 119 NOOTOTOBKU
; IedaTu CcJenywouero CuMBOJia

LD (23684) ,HL ;3anuceBaeM B CUCTEMHY [IepPEeMEHHYI
; ampec cJenyplero sHaKoMecTa 3KpaHa

RET

OOpaiaem Ballle BHUMaHuE Ha To, 4yTo npoueaypa BIGSYM nonyuunacs He coBceM
yHUBepcanbHOU. CoenaHo 3T0 ¢ €AUHCTBEHHOU LENIbI0 YIIPOCTUTh U COKPATUTh €€ UCXOAHBIN
TekcT. [IpuMensis ee, Hy)KHO CIEAUTh, YTOOBI CUMBOJIBI ITPH M€YATH HE BBIXOUIIN 32 IPEIEIIbI
JKpaHa HU 10 BEPTUKAJIU, HU 110 TOpU30HTaIN. KpoMe TOro, BEpXHss U HUKHSSI IOJIOBUHKH
BBIBOJMMBIX 3HAKOB HE JOJKHBI I10I1aJ1aTh B Pa3HbIC TPETH SKPaHA, TO €CTh HE TOIIYCKAETCs
MO3ULIMOHUPOBAHNE Kypcopa Ha 7-10 U 15-10 CTpoKHU dKpaHa.

YToObl IOCMOTPETH, KaK BBITJISAUT HA DKpaHE Liejasi CTPOKa YAJUHEHHBIX CUMBOJIOB, BBEJIUTE
HeOOoIbIIyI0 IporpaMMKy Ha beiicuke. Camo co0oii pazymeeTcs, 4To Iiepe]] €€ 3aIryCKoM
acceMmOmepHas mporpaMma J0KHA ObITh OTTPaHCIUPOBAHA.

10 PRINT AT 5,5;

20 LET a$="Starting program BIGSYM!"
30 FOR n=1 TO LEN a$

40 POKE 23296,CODE a$ (n)

50 RANDOMIZE USR 60000

60 NEXT n

HacnaguBimch cozepiiaHieM HOBBIX OYKB, BO3MOYKHO, BbI 3aXOTHTE BOCIIOIb30BAThHCS
npouenypoit BIGSYM B cobctBeHHO# nporpamme. B nocneanem paszzene 3Toi IiaBbl, T1e
MPUBOAUTCS MPOrpaMMa U ONMCAHUE MHOT'OKaJAPOBOM 3aCTaBKU, MOKHO ITOCMOTPETh, KaK 3TO
ayuiie caenath. [loka ke MoXeM cka3aTh Clleqytollee: epel BBI30BOM MTPOLEAYPHI U3
accembiepa He0OXOJUMO YCTAaHOBUTH MO3UITHIO TIeUaTH B HYKHOE MECTO IKpaHa,
BOCIOJIb30BaBIIMCh kKoMaHaoi RST 16, a B akkyMysiTop 3aHECTH KO/ BBIBOJJUMOTO CHMBOJIA.

B sTom cinyyae HamoOHOCTH B koMaHe LD A,(23296), npensapsirorieii B IpUBEACHHOM IpUMepe
npouenypy BIGSYM, ornanaer.

Ileuams cumeo.108 wWUPUHOIL 8 d8a 3HAKoMecmd

[To ananmoruu ¢ npeApIAYIIUM Naparpadom, HaYHEM C IBYX HEOOJBbIINX PUCYHKOB, U3 KOTOPBIX
MOYKHO JIETKO MOHSATH, KaK OCYIIEeCTBIsIeTCsl Tpedyemoe npeodbpasosanue. Ciesa (puc. 6.2, a)
IPUBE/ICH MCXOIHBIN CUMBOIL, a crpasa (puc. 6.2, 6) - To, YTO MOIYYUTCS MOCIe pabOThI
nporpamMmmbl DBLSYM. CpaBHuBas 1Ba 3TUX pUCYHKA, MOXKHO 3aMETUTh, UTO MPaBbIii CUMBOJI
MOJIy4aeTcs B pe3yJbTaTe MOBTOPEHHS Ka)KI0r0 BEPTHUKAIBHOTO psiia OUTOB, B3ATOTO U3 JEBOTO
CUMBOJIa (HalOMHUM, uTo feiictBue nporpammsl BIGSYM npuBoguT k moBTopy
TOPU30HTAJIBHBIX PSAJ0B OUTOB HCXOJAHOTO CUMBOJIA).

L ....IIIIF
_I.I.




Puc. 6.2. Jleticmeue npoyedypvr DBLSYM

[Tockonbky paboTa 3TOi MpoLEeayphl HE CTOJIh OYCBUIHA, KAK MOXKET MTOKA3aThCs C TIEPBOTO
B3IJIsA/1a, TO JUIS JIYYIIErO €€ MOHMMAaHUS MbI IIPUBOIUM HEOOJIbIIY0 CXeMKY (puc. 6.3),
OTPAXKAIOIIYIO ITyTH TIEPEMEIICHUI OUTOB MPU MHOTOKPATHOM BBITIOJIHEHUN KOMAH] C/IBUTOB.
HarmomuHaeM, 4T0 3TH KOMaH bl BMECTE C AaHAJIOTMYHBIMU CXEMaMU MIPUBEICHBI B pa3ielie
«Opranmzanys [UKIOB B acceMOepey IMATOM IJIaBbl.

D E CcY A
0000 0000 | 0000 0000 0 1011 0101

0000 0000 | 0000 0001 |1— 1 &— 01101010 .J

0000 0000 | 0000 0011 |1— 1

0000 0000 | 0000 0110 — 0 fe—| 1101 0101

0000 0000 | 0000 1100 |1— 0
I

EE RN

1100 1111 | 0011 0011 |-— D]a— 1011 0101

Puc. 6.3. Ilepemewenuss bumos

ORG 60000

ENT $

LD A, (23290) ;HayaJio - Kak B npouenype BIGSYM
DBLSYM LD L,A

LD H,0

ADD HL, HL
ADD HL, HL
ADD HL, HL

LD DE, (23606)

ADD HL, DE

EX DE, HL

LD HL, (23684)

LD B, 8 ; KOJIMUECTRBO IOBTOPEHMM BHEUWHETIO LMKJIIa
PUSH HL

; Bo BHemHeM LMKJIe IO ouepenu OepyTcsa 8 0alTOB MCXOIHOTO CMMBOJA
; IOJa npeobpasoBaHMA BO BHYTPEHHEM LUKIIE

DBLS1 PUSH BC ;coxpaHaeM BC mia BHeEMHETO LMKJIIA
PUSH DE ; COXpaHsaeM TeKyly anpec
; B CHMBOJILHOM Habope
LD A, (DE)
LD DE, O ;rmomororaeiaMBaeM napy DE Oiid nocrenyromero

; bopMMpPOBAHMSA B HeM pPacCUMPEeHHOI'O
; BamTa CcuMBOJA
LD B,8 ; KOJIMUECTRBO IIOBTOPEHMM BHYTPEHHETIO LMKJIIa
; (paBHOe umcyny OMT B OIOHOM Oamre)
; BO BHYTpeHHEeM LMKJIE KaxXIHM OMT MCXOOHOI'O CMMBOJIa IOBaXIE KOIMPYeTCS
; B perucTpoBy Hapy DE, I'Ie B KOHLIE KOHLOB IOJIydaeM pacClMPEeHHHMN
; B IBa paza Oaur (puc. 6.3)



DBLS2 RLCA

PUSH AF

RL E

RL D

POP AF

RL E

RL D

DJNZ DBLS2

LD (HL) , D ; BHIBOI NpeoObpasoBaHHHIX OaMTOB U3

INC HL ; napel DE Ha »skxpaH

LD (HL) , E

DEC HL

POP DE ; BOCCTaHaBJIMBaeM 3HaudeHue DE

INC H

INC DE ;IepexonvM K obpaboTke clenymomero
; DbanTa u3 Habopa CHMMBOJIOB

POP BC ;BOCCTaHaBuBaeM BC 1Jjig BHEWHEI'O LUKJIIA

DJNZ DBLS1

POP HL

INC HL ;IIepexonuM K clenymolueMy

INC HL ; BHaAKOMeCTy DSKpaHa

LD (23684) ,HL ;3anuceHBaeM B CUCTEMHY [IepPEMEHHYI
; ampec cJenypumero CuMpBoJia

RET

Uto0OBI HaTIeYaTaTh Ha KPAHE CTPOKY C KAKHM-TO TEKCTOM, MOYKHO BOCIIOJIb30BAThCS TOM e
nporpammkon Ha beiicuke, 4to u g neMoHcTpauuu npoueaypsl BIGSYM.

Temnepp B BallleM pacrnopssKeHUU UMEIOTCSI TPU MPOrpaMMBbl, B TOM WM MHOW MEpe U3MEHSIOIINE
(dbopMy CTaHIAPTHBIX CUMBOJIOB U, YTOOBI JIYUIIIE MTOHATh UX PabOTy, MOKHO ITOPEKOMEHI0BATh
CJIeTKa «ITOU3/IeBaThCs» HaJl CHMBOJIAMH, CO3/1aBasi KOMOMHUPOBAaHHbBIE ITporpamMmbl. Harmpumep,
4acTh CHMBOJIA YBEJIMUYUTH 10 BBICOTE, a OCTaBIIYIOCS YacThb - 1o mupune, uiu BIGSYM u
DBLSYM coequnuts ¢ nporpammoit BOLD. Hano cka3aTe, 4To mOC/I€IHUI BapUAHT JAaeT
COBCEM HEJypHBIE pe3yJbTaThl, B YEM BBl CMOXKETE YOSIUTHCS, JOU IS IO MOCIEIHETO pa3era
9TOM T'JIaBHI.

KAK CAEJIATb HA3SBAHHUE UI'PbI

JlymaeTcsi, BbI COTIaCUTECh, KAKYIO B&XKHYIO POJIb UTPAET B 3aCTaBKe N300paKeHUE HA3BaHUS
UTPBI U BCE, UTO €r0 OKpYkaeT. [l JokazaTenbCcTBa TOCTATOYHO 3arpy3UTh KaKylo-HUOY b
(GUPMEHHYIO UTPY U YOUTHCS, YTO TaK OHO M €CTh. ECITH BBI TOCTATOYHO BHUMATEIBHO
U3YYHIIH IPEABITYIIHE CTPAHUIIBI, TO YK€ JOJDKHBI OBITh B COCTOSIHUM M3MEHHUTH CTAHIAPTHBIH
Ha0Op CHMBOJIOB U CZI€JIaTh BIOJHE NPHIMYHOE Ha3BaHHe. Ho Bee jke XoTenock Obl HayInThCs
CO371aBaTh YTO-TO OPUTUHAIBHOE U, KPOME TOTO, HE3aBUCHMOE OT CTaHAapTHOTO (hoHTa. MOXKHO,
KOHEYHO, 3arpy3uTh Art Studio wiu The Artist II u monpoOoBaTh HapuCOBaTh Ha3BaHUE TaM, HO
KTO-TO ITOCIIE MIEPBBIX XK€ MITPUXOB CAETAET MPOCTOM BBIBOA: MOXKaJYil, 3TO HE IS MEHS.
VYduThIBas Bce CKa3aHHOE, Mbl XOTUM IPEJIOKHUTE CIIOCO0 MOTyYeHUsT Ha3BaHHi (M HE TOJIBKO
UX), B OCHOBE KOTOPOTO JIGKHT XOPOIIO 3HAKOMBII BaM OIepaTop DRAW.

YroObl HE YTOMIIATB Bac TOJTMMHU PACCYKIECHUSIMH O TOM, KaKUM 00pa3oM GopMHUpYeTCs Ta U
uHast OyKBa, JIydllle BCEro MPUBEIEM B KaUeCTBE CBOCOOPA3HOr0 KOMMEHTApHs IPOrpaMMy Ha
belicuke ¢ kpaTKMMU NOSICHEHUSIMU K HEH, KOTOpBIE MpesiaraeM BHUMATEIbHO U3YYHTh, [TOCIIE
yero Oy/IeT COBCEM HETPYAHO MOHATh MPUHIUI paboThl COOTBETCTBYIOIIEH €if acceMOIepHOi
IPOrPaMMBI.



10 READ y: IF y=-1 THEN GO TO 100

20 READ x,hgt,len, ink,dx

30 LET y=113-y: LET x=x+40

40 INK ink

50 FOR i=1 TO hgt

60 PLOT x,y: DRAW len,O

70 PLOT x,y+l: DRAW len,O

80 LET y=y-4: LET x=x+dx: NEXT i

90 GO TO 10

100 STOP
1000 REM --- BykBa «H» —---
1010 DATA 0,0,12,6,2,0
1020 DATA 20,6,2,14,2,0
1030 DATA 0,20,12,10,2,0
1040 REM --- BykBa «A» ——-—
1050 DATA 0,46,12,4,1,-1
1060 DATA 0,46,12,10,1,1
1070 DATA 24,42,2,16,1,0
1080 REM --- BykBa «P» —-—-—
1090 bATA 0,72,12,10,3,0
1100 DATA 0,82,2,13,3,0
1110 DATA 24,82,2,13,3,0
1120 DATA 4,96,1,2,3,0
1130 DATA 24,96,1,2,3,0
1140 DATA 8,92,4,8,3,0
1150 REM --- BykBa «I» —---
1160 DATA 0,112,10,4,6,-1
1170 DATA 0,112,10,10,6,1
1180 DATA 40,100,2,34,6,0
1190 REM --- BykBa «H» —---
1200 DATA 0,139,12,10,4,0
1210 DATA 16,150,2,13,4,0
1220 DATA 40,150,2,13,4,0
1230 DATA 20,163,1,2,4,0
1240 DATA 40,163,1,2,4,0
1250 DATA 24,160,4,8,4,0
1260 DATA 0,167,4,8,4,0
1270 DATA 16,169,1,6,4,0
1280 DATA 20,171,6,4,4,0
1290 DATA 44,169,1,6,4,0
1300 DATA -1

Tenepb ckakeM HECKOJIBKO CJIOB 00 3TO Mporpamme, OCKOJIbKY BCE OCHOBHBIE HJIEH,
3aJI0’KEHHBIE B HEMl, 3aTeM OyayT pealnn30BaHbl B IPOrpaMMe Ha acceMOepe, HO B Hadaje
MOKa)KeM, YTO Bbl YBUJIUTE Ha dKpaHe MOCIe ee ucroiaHeHus (puc. 6.4).

_— —
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Puc. 6.4. Hazsanue onsa uepot HAP/[bI

Bort Takast caMnaTu4Has HaAMKUCh, B KOTOPOH Kaxkaas OyKBa COCTAaBJICHA U3 OTPE3KOB
napajuieIbHbIX JBOMHBIX JUHUM, HAPUCOBAHHBIX DRAW'aMH. B BBICOTY yKila/ibIBaeTCs
JBEHAANATh TAKUX JIMHUHU TUTIOC IPOMEXYTKH MEXKIy HUMU. TOYHO Takue 000 U3 Bac CMOKET
JICTKO HAYCPTHUTH 110 JIMHENKEe Ha JNCTE 6yMam, U3MEPHUTH UX JJIMHBI 1 KOOPAUHATEI, ITOCJIC YETO
BBECTHU B IPOrpaMMy CBOU BHIUMCIICHHSI B BHJIe OJI0OKa JaHHBIX. [locMOTpUM, Kak 3TO Jienaercs.
[Ipexne Bcero pazdoepeMcsi Co CTPYKTYPOU CTPOKH OJI0Ka JaHHBIX, ITOCKOJBKY € TTOJTI00OHBIM
MOCTPOEHUEM PaHBbIIE MbI €lIe HE BCTPEUaIUuCh, @ MMEHHO OHO Bce U onpenenseT. CTpoka



CITUCKa DATA COACPIKUT IIECTH DJIEMCHTOB, KAXKIOMY U3 KOTOPBIX B IIPOrpaMME COOTBETCTBYET
omnpeaciICHHas NI€peMCcHHas, a MMCHHO!

y - BEpTUKaJIbHAsl KOOpAWHATA Hayaja JUHUU (B IMUKCENAX);

% - TOPU30HTAJIbHAS KOOPJMHATA HaYaJla JIMHUM (OIATh )K€ B MUKCENAX);

hgt - BBICOTa OYKBBI (KOJIMUYECTBO JBOMHBIX JIMHUH IIIOC IPOMEXKYTKH MEX1y HUMHU);

len - JJIMHA TPOBOAUMON TOPU30HTAILHON JIMHUH (CHOBA B MUKCETISX);

ink - et auHuu (0...7);

dx - IpUpalleHNEe JUHUHU (E111e Pa3 B MUKCEIAX).
PaboTy nporpaMMsl j1y4iiie BCero nokas3arh Ha puMepe KakoW-HUOyb OYKBbI, CKaxeM, «J»
(puc. 6.5, @), mpu MOCTPOSHUHN KOTOPOH YIaCTBYIOT BCE 3TU IIEpEMEHHBIE (TIpaBaa, HEKOTOpPbIE
BEJIMYMHBI B CIIUCKAX DATA PaBHBI HYJIIO).

T S e
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H —— _—
S — _—
O — —
SO — —
W 1 5
- H—— -
A
T —————
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P
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Puc. 6.5. Ilocmpoenue 6ykevt «/»
10, 20 - B 3TUX cTpOoKax MOPIMs JaHHBIX IepenuchiBaeTcs U3 cTpoku 1160 B
NIepEMEHHEBIE, TI0CIIEe YeTO OHU MPUHUMAIOT 3HAYCHUS: y=0, x=112, hgt=10, len=4, ink=6
" dx=-1.
30 - meHTpoBKa Ha3BaHUSI.
40 - ycTaHaBIMBAETCS 1[BET JIUHUHA (KEITHIH).
50 - Hayaso HMKIa pucoBaHUs (pparmMeHTa OYKBBHI.
60, 70 - pucyroTCs OAPST ABE TOPU3OHTAIBHBIC IMHUU (JUTHHOM TI0 1en=4 TTHKCEJS).
80 - KOOpIUHATHI v ¥ x U3MEHSOTCS, TTOCIIE YETO B ATOM K€ ITHKJIC BEIBOAUTCS
cleayronias napa JuHuH, u Tak - 10 pa3 (hgt), B pe3ysibTaTe MOJyYUTCS JIEBbI 2J1€MEHT
OykBHI (puc. 6.5, 6).
90 - mocte TOro, KaK hgt map JUHUK OyJIeT HaleyaTaHo, TIepexo]] Ha HavyaJio.
Ha cnemyromem stane moctpoeHust OyKBbI «J1» MPOUNTHIBAETCS BTOpAsi MOPIUS JAHHBIX U3
ctpoku 1170: y=0, x=112, hgt=10, len=10, ink=6, dx=1 U pUCYyeTCs MIpaBas 4acTb OYKBHI
(puc. 6.5, 6), kaxaast THHUS KOTOpol coctaBisieT 10 nmukceneii. HakoHel, Ha OCHOBaHHUH



TpeThelt nopuuu (ctpoka 1180): y=40, x=100, hgt=2, len=34, ink=6 U dx=0 CTaBSTCS JBE
nocJieHue TUHUMU 10 34 mukcens (puc. 6.5, 2), 3aBepiaroimue MocTpoeHue OyKBbHI «J1».

[Tocne Toro Kak Mbl BRISICHIIN cioco0 (hopMupoBaHMsl Kaxk10i OykBbI cpeacTBamu belicuka,
nepeieM HeOCPEICTBEHHO K acceMOJIepHOl ITporpaMMe CTpoKa 3a CTpokoil. Ho mpexie yem
MPUCTYIUTH K OMUCAHUIO TEKCTA, CIEAYET 3aMETUTh, YTO K 3TOMY MOMEHTY Mbl HATOBOPWJIA BaM
JIOBOJILHO MHOTO BCSIKOTO, IIOATOMY HEOOJIBIIIKE 110 pa3MepaM MporpaMMbl HET CMBICIIA
pa30uBaTh Ha OT/AEIbHBIC YACTU U MOJPOOHO PACTIPOCTPAHITHCS O KaXA0M U3 HUX, KaK MBI 3TO
JIeJIaiv B UeTBEPTOH U MATOM riaBax. Jlymaercs, uyTo ceifuac OyaeT yxe BIOJIHE TOCTATOYHO
IMPOKOMMCHTHUPOBATH OTACIIBHBIC KOMAH/IbI U TOJIBKO B CIIy4asiX, IMPCACTABIIAOIINX OCO6BIﬁ
UHTEPEC, paCCMOTPETH O0Jiee AeTaTbHO HEKOTOPBIE IPYIIBI KOMaHI.

ORG 60000

LD HL, DATA
; CumMTeEIBAHME [IapaMeTpoB M3 OJIOKa IaHHEIX
CICL1l LD B, (HL) ;Y-xoopIOMHAaTa Hauajla JIMHUU
INC B
RET Z ; BHIXOO, €CJIM 2TO KOHel ©OJiokKa IOaHHBIX
LD A,112 ;OTCUMTEBATL OyIoeM He CHU3Y, a CBEpXy.
; Kpome Toro, cpaszy mobaBifeM CMelleHMe
; OT BEepXHeTOo Kpas B 64 nukcensa u
; yBeJuuuBaeM Ha 1, OOCKOJIbKY BEIIOJIHSAJIACH
; xoMaHzma INC B (175-64+1=112)
SUB B
LD B,A
INC HL
LD A, (HL) ; X—KoopIOMHAaTa Hauajla JIMHUU
ADD A,40 ;LeHTPUPYEeM HaIlMChb
LD C,A
INC HL
LD D, (HL) ; BEICOTa PUCYEMOM UYacTu OYyKBH
INC HL
LD E, (HL) ; U ee LMpPMHA
INC HL
LD A,16 ;yopaBigoumMy xon misa INK
RST 16
LD A, (HL) ; KOO LBeTa
RST 16
INC HL
LD A, (HL) ; HAKJIOH PMUCYyeMOM uYacTu
INC HL
PUSH HL ; COXpaHsaeM TeKylMy ampec B OJIOKe IaHHEX
; LUMKJI pMCOBaHUA YacTU OYKBE, OINMCaHHOM OUEpPeIHOM IOpLMEelN IOaHHEIX
CICL2 PUSH AF ; COXpaHaeM B CTeKe aKKyMYyJIATOp
CALL DRAW ;UePTUM HNEePBYIO JIMHMIO
DEC B ;BTOpas JMHMA OyneT Ha 1 OMKCENb HUXE
CALL DRAW ;UEPTUM BTOPYII JIMHMUIO
DEC B ; IepexXoIMM HMXe
DEC B ;IpoNycKaeM ele OBa psla NMKCeJen
DEC B
POP AF ; BOCCTaHaBJIMBaeM B aKKyMyJIATOpe
; IIapaMeTp HaKJIOHA
PUSH AF
ADD A,C ; cMemaeM X-KOOpIOMHAaTy OJd
LD C,A ; TOJIYUeHMS HaKJIOHAa
POP AF
DEC D ;IIOBTOPSAEM 3alaHHOE IIapaMeTpOoM
JR NZ,CICL2 ; «BEICOTa» KOJIMUECTBO pas
POP HL ; BOCCTaHapJIMBaeM alpec B OJIOKEe IOaHHEIX

JR CICL1 ;IIepexonuM Ha HaudajJlo



; lomnmporpaMMa PMCOBAHMS OHOHOM TOPMU3OHTAJILHOM JIMHUMU

DRAW PUSH BC ; COXpaHaeM HYXHBIE PeI'MCTPH
PUSH DE ; B MallMHHOM CTeKe
CALL 8933 ;CTaBMM TOUKY C KOOPIMHATaAMMU
; u3 perucTtpoB B u C
POP DE ;perucTp E HaMmM noHazmodburcH,
; IMIOB®TOMYy BOCCTaHAaBJIMBaeM
PUSH DE ; U CHOBa COXpaHAeM
EXX
PUSH HL ; COXpaHseM PperucTpoByl napy HL'
EXX
LD C,E ; OJIMHA JIMHUKM (TOPMBOHTAJIbHOE CMelleHUe)
LD B,0 ; BepTuKajibHOe cMeleHue - 0 (JIMHMUS
; UIOeT TOPMBOHTAJILHO)
LD DE, #101 ; IOJIOXMTEJIbHOE SBHAaYeHUe
; IOJia OOOMX CMelleHUM
CALL 9402 ;pucyeM JIMHMIO
EXX
POP HL ; BOCCTaHaBJIMBaEeM PEeTIMCTPE M3 CTeKa
EXX
POP DE
POP BC
RET

; BJIOKM DaHHBIX »OJI4 prucoBaHMA 6YKB

; OykBa «H»

DATA DEFRB 0,0,12,6,2,0
DEFB 20,6,2,14,2,0
DEFB 0,20,12,10,2,0

; OykBa «A»
DEFB 0,46,12,4,1,-1
DEFB 0,46,12,10,1,1
DEFB 24,42,2,16,1,0

; OykxBa «P»
DEFB 0,72,12,10,3,0
DEFB 0,82,2,13,3,0
DEFB 24,82,2,13,3,0
DEFB 4,96,1,2,3,0
DEFB 24,96,1,2,3,0
DEFB 8,92,4,8,3,0

; OykBa «I»
DEFB 0,112,10,4,6,-1
DEFB 0,112,10,10,06,1
DEFB 40,100,2,34,6,0

; OykBa «H»
DEFB 0,139,12,10,4,0
DEFB 16,150,2,13,4,0
DEFB 40,150,2,13,4,0
DEFB 20,163,1,2,4,0
DEFB 40,163,1,2,4,0
DEFB 24,160,4,8,4,0
DEFB 0,167,4,8,4,0
DEFB 16,169,1,6,4,0
DEFB 20,171,6,4,4,0
DEFB 44,169,1,6,4,0
DEFB -1 ;yKazaTesb KOHIla OJIoKa IJaHHBIX

He pemuTe HeyasHHO, YTO TAKUM METOIOM JOIMYCKAETCSI PUCOBATH UCKIIOUUTEIBHO OYKBEHI.

B 3acTtaBke u, 6€3yCI0BHO, B IPYTUX YaCTAX MPOTPaAMMBI €My HaWETCsl HEMaJo 00yiacTe
MIPUMEHEHUS, HAI[pUMED, JIJIs1 CO3JaHUsI BCEBO3MOKHBIX OPHAMEHTOB, CTATUYECKUX PUCYHKOB, a
€CJIU €€ CJIErKa JIONOJHUTh, TO BO3MOKHO JIaXKe CO3/1aBaTh 3JIEMEHTHI UTPOBOTIO MTPOCTPAHCTBA,
CKa)keM, TaOUPUHTBHL.
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CKPOJIJIUHI' OKOH

[TnaBHOE MIEepemeIeHre n300pakKeHHH 10 SKpaHy B pa3HbIX HAIPABICHUAX MOKHO JJOCTATOYHO
4acTO yBHUJIETh B KOMIIBIOTEPHBIX Urpax. [loxaiyii, Jjerye cka3ath, rJie OHO HE UCIOJIB3YETCS,
4yeM Hao00pOT, IOATOMY pELICHHE TaKOH 3aauy IPEJCTABIIAETCS HaM JI0CTaTOYHO BaXKHBIM. Mbl
yKe MoKa3ajiu, Kak OpMUPOBATh cCaMble Pa3HbIe OKHA, a TENEpPh MOMPOoOyeM HamucaTh
HECKOJIBKO MPOLEAYp [UIsl MX IUIABHOTO NIEPEMEILEHUS (CKPOJIJIMHIA) BO BCEX YEThIPEX
HaIpaBlIEHUSAX. 3aTeM Ha IpUMEpE JIBYX MPOrpaMM MOKaKeM, KaK IPUMEHSITh TAKUE MPOLIETyPHI
JUTSL PEIICHUST KOHKPETHBIX 3a/1a4. YUYTHUTE, YTO Kax1as U3 MPUBEICHHBIX HUKE MPOTPaMM
CKPOJUIMHTA CBUTaeT U300pa’keHne B OKHE TOJIBKO Ha OJIMH MHKcenb. ClieJoBaTeIbHO, €CIIU BaM
notpedyeTcsi IepeMecTHTh N300pakeHe B KaKyl0-TO CTOPOHY, CKaxkeM, Ha 50 mukcenei, To
COOTBETCTBYIOIYIO IPOLEAYPY CJIEAYET BBIIOIHUTH HECKOJIBKO pa3 MOAPs B LIUKIIE, HAIPUMED:

LD B, 50 ; KOJIMUECTBO CIOBUTOB
LOOP PUSH BC ; COXpaHAeM COINepXMMOe permucTpa B
.......... ;OpolLelypa CKPOJUJIMHTA
POP BC ; BOCCTaHaBJIMBaeM permcrp B
DJNZ LOOP
RET

Jlo Toro, kak Mbl IPUCTYIHUM K JI€TATLHOMY OMUCAHHIO MPOIIEIYPhl CKPOJLTUHTAa OKHA BBEPX,
JKeaTeNIbHO PacCMOTPETh BCe KOMaH Ibl U noanporpammel [13Y, koTopsie BcTpevaroTes 3/1€Ch
BIiepBbIe. Takux HabepeTcs BCEro JBe: upe3BbluaiiHo mosie3Has komanaa LDIR, nepememaromias
0JIOK MaMATH C HHKPEMEHTOM (T. €. C YBEJIIMUYEHUEM COJICPKUMOTO PETUCTPOB, B KOTOPHIX
3anucaHbl aapeca nepecbuiok) u noamnporpamma I3V, pacnonosxennas no aapecy 8880.
PaccmoTpuM ux B TOM MOpsiKe, KaK OHU BCTPEUYAIOTCS B IPOrpaMMe.

[Tpoueaypa 8880 BrramcisieT ajapec Oaiita B BuaeoOydepe mo KoopArnHATaAM TOYKH, 33 JAaHHBIM B
nukcensx. Hauamom oTcuera cuntaeTcs NeBbIii BEpXHUI yroi skpaHa. Takum oOpazom,
BXOAHBIMU JaHHBIMU K IMOAIIPOrpaMMeE ABJIAIOTCA:

¢ BCpTHUKAJIbHAA KOOPpAWHATA, IOMEIIaCMasad B aKKYMYIIATOP,
e TOpPHU3OHTAJIbHAad KOOpAWHATA, moMeIacMas B peructp C,

a BBIXOIHBIMMU:

e B peructpoBoii nape HL Bo3BpaiaeTcst BBIUMCIEHHBIN aapec Oaiita BuneoOydepa;

e B peructp A nomerniaercs 3HaueHue ot 0 10 7, YMCICHHO paBHOE BETMUYHUHE CMEIICHUS
3aJJaHHOM TOYKH B TIMKCEJISIX OT JIEBOTO Kpasi TOTO 3HAKOMECTa, I KOTOPOTO
paccuMThIBaeTCs ajipec.

bonee moxpobOHo paccmotpum AeiictBue komanabl LDIR. C ee momorpto rpymma 0aliToB,
pacroJI0KEHHBIX B CTOPOHY YBEJIMUEHUS aIpECOB OT SIYEHKH, HA KOTOPYIO yka3biBaeT HL,
nepechuiaeTcs B 001acTh MaMsATH, ajipecyemyto peructposoii napoit DE. Konnuectso
nepeaaBaeMbIx 0alTOB omnpenensercs peructposoit napoit BC. YToObsl mOYyBCTBOBATH BCIO
MPENECTh 3TOM KOMaH/Ibl U OLIEHUTH €€ 10 JOCTOMHCTBY, IPUBEAEM TEKCT LIUKJIA,
BBITTOTHSIOMIETO TO e, uTo U LDIR.

MET 1D A, (HL)
1D (DE) , A
INC  HL
INC DE
DEC  BC

1D A,B



OR C
JR NZ,MET
RET

['nsaas Ha ATOT PparMeHT, MOXKHO 3aMETUTh OYEeBHIHBIC JOCTOMHCTBA KoMaH sl LDIR: B mukiie
n3Mensiercs peructp A, a B LDIR oH He 3aTparuBaercs, KpomMe TOro, mporpaMma 3aHUMaeT
8 cTpok TekcTa BMECTO OJIHOM M paboTaeT NPUMEPHO B J[Ba C TIOJIOBUHOW pa3a ME/AJICHHEE.

Ecnu B mporpaMMy BBECTH HCXOJIHBIC JAHHBIC, TO MOXKET MOTYIUTHCS 3PPEKT, KOTOPHIH MBI
Ha0JI01aeM B HEKOTOPbIX Urpax, Harpumep, B SOKOBAN'e. CyTb €ro cOCTOUT B TOM, YTO U3
I13VY c anpeca 0 nepenuceiBatoTcs 6144 Gaiita B 00J1aCTh SKpaHHON NaMATH, HAYMHAS C ajipeca
16384. Ecnu 5T0 1efiCTBHE MOBTOPATH B IIMKJIE, TO CO3AACTCS BIIEYATICHUE OCTYIIeH 10 SKpaHy
psou:

1D BC, 6144

LD HL, 0

LD DE, 16384

1D A, 255
MET PUSH BC

PUSH DE

PUSH HL

LDIR

POP  HL

POP DE

POP  BC

INC HL

DEC A

JR NZ,MET

RET

Kpome paccmorpennoit komanasl LDIR B accemOiiepHBIX MporpaMMax J0BOJIBHO IIIUPOKO
UCTIONB3YIOTCS M APYTUe KOMaH/IbI IEPEChUTOK 0aNTOB:
LDDR - nepemerienue 010ka namMaTu ¢ JeKpeMeHToM. Ee neficTBre aHalOTH4HO
komanze LDIR, Tonbko nepecsiiaercs rpynmna 0aiToB, pacloiloKeHHBIX B CTOPOHY
YMEHBILEHUS apECOB OT SUYEHKH, Ha KOTOpYIo yKa3biBaeT HL. KonmnuecTtBo
nepegaBaeMbIx 0aiiToB Takxke onpenenserca B BC.

LDI - nepechliika coaep>KUMOro OJHOM STUEUKH MaMsITH C MTHKPEMEHTOM. baiT u3
A4EUKH, aipecyeMon peructpoBoi napou HL, mepenocures B s4eliky, agpecyeMmyro
napoit DE; conepxkxumoe HL u DE yBenuuuaercs Ha 1, a BC ymensmaercs va 1. Eciu B
pe3yibTare BeinoaHeHus komanasl BC=0, To ¢aar P/V cOpaceiBaercs, B MpOTUBHOM
ciayuae P/V=1.

LDD - nepecbuika coaepKUMOT0 OJHOM SUEWKH MaMATH C IeKpeMeHToM. JlelicTBue
aHanornyno komanzae LDI, Tonsko conepxxumoe peructpossix nap HL u DE
yMeHbIaercs Ha 1.

[ToxkoHUYHMB ¢ TEOpHE, MOKHO 3aHATHCS O0Jiee MPHUIATHBIM JIeJIOM U HalucaTh MPOLEAYPhl s
CKpPOJUUIMHTa OKOH JJIsl BceX HampaBieHuid. Haunem co cMenennst okHa BBepx. [lepen BbI30BOM
ATOM MOAIPOrpaMMbl HY’KHO ONIPEAEIUTD YK€ U3BECTHBIE IO IPEABLIYIIUM IPUMEPAM
nepemenHbie ROW, COL, HGT u LEN, 3anucaB B HUX KOOpJIMHATHI U pa3Mephl OKHa.
[IpenBapuTenbHO HE TOMENIAET YOSIUTHCS, YTO OKHO HE BBIXOJUT 3a MPEAEIbl IKpaHa, TaK Kak B
HEJISX YIPOIIEHUS MPOTPaMMBI TIOJTOOHBIEC TIPOBEPKHU B HEW HE BBITIOJIHSIOTCS. J[06aBUM, 4TO 3TO
B PaBHOM MepE OTHOCUTCA U K APYTUM MPOLEIypaM CKPOJIITUHTOB.

SCR_UP LD A, (COL)
C

(
1D ,A



LD A, (HGT)
1D B,A
1D A, (ROW)

r
; BHaueHusa u3 nepemeHHeEIx ROW, COL m HGT ymMHOXaem Ha 8,
; TO eCTb IepPeBOOMM 3HAKOMeCTa B IIMKCEJU

SLA A

SLA A

SLA A

SLA B

SLA B

SLA B

DEC B ;IIOTOMY YTO OIMH pPAl HNMKCeJIEM IIPOCTO
; BaloJIHAEeTCA HYyJIaMU

SLA C

SLA C

SLA C

PUSH AF

PUSH BC

CALL 8880 ; BEIUMCJIIIEM aIpeC BEPXHETIO JIeBOTO yIJla OKHa

POP BC

POP AF

SCRUP1 INC A ;CrlenyomuM pAan NmMkKceJien

PUSH AF

PUSH BC

PUSH HL

CALL 8880 ; BHUMCJIIIEM alpec

POP DE

PUSH HL

LD A, (LEN) ;IIepecHJiaeM CTOJIbKO 0alT, CKOJbKO
; yMellaeTcsd IO WIMPMHE OKHAa

LD C,A

LD B,0

LDIR

POP HL

POP BC

POP AF

DJNZ SCRUP1L

LD (HL), O ;B IOCJIEOIHUM pPal NOMKCeJIeM BalMCEBaeM HYJIU

LD D, H

LD E,L

INC DE

LD A, (LEN) ;10 WIMPMHE OKHAa,

DEC A ; MuHyC 1

RET Z ; BEIXOOVM, €CJIM TOJIbKO OIOHO BHAKOMECTO

LD C,A

LD B, 0

LDIR ;MHaue OOHYJISEM M BCe OCTajibHble OaMTH pana

RET

OO6patute ocoboe BHUMAaHKUE Ha MOCIEIHNUE CTPOKU MPOLEAYpPHI, TJI€ B HYKHUN Psil MUKCEIen
3aMMChIBAIOTCS HyJIEBbIe OafThl. DTOT MpHUEM BeCbMa paclpOCTPaHEH U MIPUMEHSETCS IS
3aI0JIHEHUS JTF000M 001acTH aMsATH MPOU3BOJIbHBIM 3HaUeHHEeM. UTOOBI MOHATH UJIEI0, HYKHO
XOPOIIO MPeACTaBNIATh, Kak padoTtaeT komanaa LDIR. CHavana B nepBblii 0aliT MaccuBa,
anpecyemsbrit mapori HL, 3aHocuTCs Kakoii-To onpenenenHblil 6aiit, B DE nepenuceiBaeTcs
3Hauenue u3 HL n yBennuuBaercs Ha 1, B BC 3agaeTcs yMEeHbIIEHHBII Ha EAMHUILY pa3Mep
3alOJIHSIEMOTI0 MacCUBa, a IaJiblile ¢ BeIMoJHeHueM komaHel LDIR npoucxomut ciepyroiee.
Baiit u3 nepsoro agpeca (HL) nepenuceiBaetcst Bo Bropoii (DE), 3arem DE u HL
yBeNIMuuBaroTcs, To ecth HL OyneT ykas3siBaTh Ha BTOpoii 6aiiT, a DE - Ha Tperuii. Ha
CJIEAYIOLIEM KPYIe YHCIIO U3 BTOPOIO ajapeca MEPEeChUIacTCs B TPETUM, HO T10CIIE IIEPBOTO
BBITIOJTHEHUSI LIMKJIa BTOPOIl OalT yXKe COAEPKUT Ty K€ BEIMUUHY, YTO U MEPBBI, TO3TOMY
BTOPOU M TpeTuil OalTHl K 7TOMY MOMEHTY CTaHYT paBHBI epBoMy. M Tak ganee, 10 3aN0JIHEHUS
BCET0 MacCHBa.



[TpakTHyeckoe MpUMeHEHUEe TAKOMY METOAY HallTh HeTpyaHo. Kpome mporueayp BepTUKaIbHOTO
CKPOJUIMHIa OKOH OH MOXKET UCIOJIb30BaThCs, HAIPUMED, IJI OUUCTKU HKpaHa, MHUIHAIU3AUN
0JIOKOB JIaHHBIX U APYyruX HyXk . [lompoOyiiTe caMu HAamKMCcaTh TPOIEAYPY, AHATIOTUIHYIO
omeparopy CLS, B KOTOpoi ydacTBoBasia Ob1 komanaa LDIR.

BepHemcs k paccMOTpEHUIO MOANIPOrpaMM CKPOJUTMHIOB OKOH. [Iponieaypa caBura okHa BHU3 BO
MHOT'OM I10X0%Ka Ha MPEAbLAYIIYIO:

SCR_DN LD A, (
LD C,A
LD A, (
LD B,A
LD A, (
ADD A,B ; HauMHAaeM IepeMellaTh M300paxeHMe He
; cBepxy, kak B SCR _UP, a cHusy
SLA
SLA
SLA
DEC
SLA
SLA
SLA
DEC
SLA
SLA
SLA
PUSH F
PUSH cC
CALL 8880
POP BC
POP AF
SCRDN1 DEC A ;CIlenynumMi panl OMKceJell (MIeM BBepX)
PUSH AF
PUSH BC
PUSH HL
CALL 8880
POP DE
PUSH HL
LD A, (
LD C,A
LD B,0
LDIR
POP HL
POP BC
POP AF
DJNZ SCRDN1
LD (HL), 0
LD D,H
LD E,L
INC D
LD A
DEC A
Z
C
B

WPPrOOQQWWwwWw >

RET
LD
LD
LDIR
RET

Tenepp npuBeneM NOANPOrpPaMMYy, BHIIOIHSIONIYI0 CKPOJUIMHT OKHA BIeBO. OHA yXKe COBCEM HE

MOX0%Ka Ha TPEANIeCTBYIOIINE, HO B IPHHIIUIIE TOBTOPSET W3BECTHYIO BaM mporienypy SCRLIN,

OINMMCAaHHYIO B pa3aciic «Berymaﬁ CTpPOKa» npenbmymeifl riaaBbl. Ho 3TO ¥ MOHATHO: BeIb TaM MBI



TaK)Ke CKPOJUIMPOBAIIA OKHO, TOJIBKO OHO UMEJI0 (PUKCHUPOBAHHBIC pa3MepPhl B OJHO 3HAKOMECTO
BBICOTOM U 32 - IUPUHOMN. 3AECh K€ MbI IPUBOJIUM YHHUBEPCAJIBbHYIO MPOLIEAYPY, HO U C €€
MOMOII[HIO0 MOYKHO IOJIYIHTh TOT ke 3PPEKT.

SCR_LF LD
LD
LD
SCRLF1 PUSH
PUSH
CALL
LD
LD
LD
DEC
ADD
ADD
LD
LD
SCRLF2 PUSH
LD
AND
SCRLF3 RL
DEC
DEC
JR
POP
INC
DJNZ
POP
POP
INC
DJNZ
RET

NZ, SCRLF3
HL

H

SCRLF2

BC

AF

A

SCRLF1

; KOIMYEeCTBO MOBTOPEHMM Takoe Xe,

; CKOJIBKO CTPOK 3aHMMaeT OKHO

; HOMEp BEpXHeM CTPOKU

;Oajiblle BCe OUYeHb IOXOoXe Ha npouenypy SCRLIN

W HakoHe1, /Uil MOJHOTO KOMIUIEKTA, HAITMIIEM COOTBETCTBYIOILYIO ITOAIPOrpaMmy,
BBIIIOJIHSIFOLYIO CKPOJIJIMHI OKHA BIIPaBO:

SCR_RT LD
LD
LD
SCRRT1 PUSH
PUSH
CALL
LD
ADD
LD
LD
SCRRT2 PUSH
LD
AND
SCRRT3 RR
INC
DEC
JR
POP
INC
DJNZ
POP
POP
INC
DJINZ
RET

NZ, SCRRT3
HL

H

SCRRT2

BC

AF

A

SCRRT1



A celfuac pacCMOTpPUM MIPOrpamMMy, B KOTOPOU I€MOHCTPUPYIOTCSI BO3MOKHOCTH BEPTUKAIBHOTO
ckpoJutnHra BBepX. [locie 3amycka Bbl yBUIUTE JIBE OBICTPO CMEHSIOLIUE IPYT Ipyra KapTUHKH:
CHayaja BeCh dKpaH 3allOJIHACTCS KPAaCHBBIM OpHAMEHTOM ((aKTypoii), a 3aTeM CpeaHsIs ero
4acTh CTUpAeTCs MPOLEeAypoi OuncTKU OKHA. [locie 3Toro cTpoka 3a CTpOKOW CHU3Y BBEPX
HAaYHET ME/JICHHO NIEPEMEIIAThCs TEKCT C MPaBHIIaMH UTPHI (pUC. 6.6), KOTOPBIA 0OBIYHO
BBI3bIBACTCA U3 MEHIO KaK OJIMH M3 KaJpOB 3aCTaBKH.

AARAARAAAAAARARARARARARARARARAAARARS
ARA,

53

E"ﬁ"n n HPAMMHIILINA
ﬁ&"‘u Lenls HMrpe COCTOMT B TOM,

ﬁﬁﬁ HTOEBRK nmepPpeBrM MoOCTaBEHTb

ﬂﬂﬁ CEBEOH FHLHKH Ha BEEePLHHY

%ﬁ NMUAHP aribkl. AdgA aTorao HYE-
H{R THER
: . ARIMARATER PADWEAH—

S -Z

e
AAARARAAARARARARARARAARARARRARARRG
AAARARAAARARARARARARAARARARRARARRG

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Puc. 6.6. Ilpasuna uepot

I[Tepen 3amyckoM acceMOJIepHOI TporpaMMBl clieayeT ¢ ajpeca 64768 3arpy3utb HabOp PyCCKUX
OYKB, O/THAaKO IIPH JKEJIAaHUU Bbl MOKETE UCIIOJIB30BaTh U AHAJIOTUYHbIE JIATUHCKHE, BHITTOIHUB
HEKOTOpbIE€ U3MEHEHUs B Iporpamme. O ToM, Kak 3TO CAEIaTh, BIIOJIHE JOCTaTOYHO CKa3aHO B
YETBEPTOM IJIaBe.

ORG 60000

ENT S
; BamaHMve aIpeCcOB HOBHX (QOHTOB M IIOCTOSHHEIX aTpuOyTOB 3KpaHa
LATF EQU 64000-256
RUSF EQU LATF+768

LD A, 6
LD (23693) ,A
LD A,Q
CALL 8859
CALL 3435
LD A,2
CALL 5633
; Beonm cumBojyia UDG nyiga pucCOBaHUA QaKTypPH
LD HL, UDG
LD (23675) ,HL
; 3aloJIHeHMe BCero 3KpaHa (QaKTypomn
CALL DESK
; Haduaso OCHOBHOM NIpOT'PaMMb
LD HL, RUSF
LD (23606) ,HL
NEW LD HL, TEXT

CYCLE1l CALL PRINT



LD B, 10
CYCLE2 PUSH HL
PUSH BC
CALL SCR_UP
CALL PAUSE

POP BC

POP HL

JR Z,EXIT

DJNZ CYCLEZ2

LD A, (HL)

AND A

JR NZ,CYCLEL

LD B, 80 ;pacCcTodaHMEe MexIy TeKCTaMu

CYCLE3 PUSH BC
CALL SCR_UP
CALL PAUSE

POP BC

JR Z,EXIT

DJNZ CYCLE3

JR NEW
; BoccTaHOBJIEHME CTaAaHIAPTHOTO Habopa CUMBOJIOB UM BHXOX
EXIT LD HL, 15360

LD (23606) ,HL

RET

; Il Toro, 4YTOOB CTPOKM BEHBOIMMOI'O TEeKCTa MOXHO OBJIO yCIEeThb NPOUYMTAaTh,
; B LMKJI BCTaBJIEHa MNOIONpOoTpaMMa 3alepXKM, a Haxab KJjaBuuly Space,
;  MOXHO B JIOOOM MOMEHT 3aBepllMTb paboTy NPOTPaMMEL.

PAUSE LD BC, 6
CALL 7997
LD A, (23560)
CP "o
RET

; lommporpaMMma nedaTyM CTPOKM TeKCTa
PRINT PUSH BC

LD DE, PAR

LD BC, 5

CALL 8252

LD B, 24 ;UMCJIO CHMMBOJIOB B CTpPOKeEe
PR CI LD A, (HL)

RST 16

INC HL

DJIJNZ PR CI

POP BC

RET
PAR DEFB 22,15,4,16,0
; lomnporpaMMma 3aloJIHEHMS SKpaHa (QakTypoMn
DESK LD BC, 704

LD A, #14

RST 16

LD Al

RST 16
DESK1 LD A, 144

RST 16

DEC BC

LD A,B

OR C

JR NZ, DESK1

LD A, #14

RST 16

LD A,0

RST 16

; CosmaHme B dQakType OKHAa [JIiS BHBOIA TEKCTAa
CALL CLSV
CALL SETV



RET

; lloonmporpaMMel

CLSV. ~ ......

SETV.  ......

SCR UP ......

; IDaHHBIE OJ14
COL1 DEFB
ROW1 DEFB
LEN1 DEFB
HGT1 DEFB
ATTR DEFB
; IDaHHBIE OJ14

COL DEFB
ROW DEFB
LEN DEFB
HGT DEFB

; IDaHHBIE OJ14
TEXT DEFM
DEFM
DEFM
DEFM
DEFM
DEFM
DEFM
DEFM
DEFM
DEFM
DEFM
DEFM
DEFM
DEFM
DEFM
DEFM

OKHa C TEeKCTOM
4

4

24

12

$01000010

OKHa B QpakType

3

3

26

13

BEHIBOOMMOIT'O B OKHO TeKCTa
"....P.I.R.A.M.I.D.A ..... "
"Celx igry sostoit w tom,"
"~toby:- rperwym:- -postawitx"
"swoi--fi{ki--na--wer{inu"
"piramidy. Dlg |togo nuv-"
"no ispolxzowatx gorizon-"
"talxnye--i--wertikalxnye"
"peredwiveniqg fi{ek, krome"
"togo,velatelxno wospolx-"
"zowatxsg- -dopolnitelxny-"
"mi prodwivenigmi, ---sutx"
"kotoryh--sostoit--w tom,"
"~toby sostawitx fi{ki--w"
"wide treugolxnika, posle"
"~ego sdelatx hod werhnej"

; HpM XeJlaHMM TeKCT MOXHO IIPOHOJIXMTDb

DEFB
; IaHHBIE 10OJ18
UDG DEFB

/IBa Bua rOpU30HTAJIBHOTO CKPOJUIMHIA IPOJIEMOHCTPUPYEM Ha IIPUMEPE €I1I€ OJHOMN
IIPOrPaMMBl, I7I€ AT NMPOLETyphl JeHCTBYIOT oAHOBpeMeHHO. Cpa3y mocie 3amycka mporpaMmma
CO3J1aeT Ha 3KpaHe (pparMeHT CPeJHEBEKOBOTO 3aMKa U3 KPAaCHOI'O KUPIINYa C 3y0uaThIMU
CTeHaMM U OOMHHUIIaMU, a B CpeJIHEHN €ro YacTH - aXKypHble BopoTa. [{o Tex mop, moka HUKaKas
KJIaBHILIA HE Ha)kaTa, N300pakeHre HenmoABMKHO. [locie HaxkaTHst 11000H U3 HUX CTBOPKU BOPOT
HAYMHAIOT MEJIJICHHO PACXOJIUTHCS B pa3HbIE CTOPOHEI (puUC. 6.7), co3/1aBasi COBEPILICHHO

0
baxkTypEl BOKPYI OKHa
248,116,34,71,143,7,34,113

6ecrio100HBIH AP PEKT.



Puc. 6.7. Packpvimue 6opom 3amKa cKpOJIIUHSOM OKOH

A Tenepsb nepeiiieM HeMOCPEICTBEHHO K MPOrpamMMme.

ORG 60000
ENT S
; llooroToBKa DBKpaHa
LD A, 7
LD (23693) ,A
XOR A
CALL 8859
CALL 3435
LD A,2
CALL 5633
; HaszzHaueHme HOBOTO aznpeca cuMmpoJios UDG
LD HL, UDG
LD (23675) ,HL
; BEIBOI Ha »KpaH M300paxeHMUs KPEeIOCTHOM CTEHB C BOpOTaMMU
CALL SCRN
LD BC, 0
CALL 7997

; OCHOBHada 4YacTb IIPpOI'PaMMEL, B KOTOpOVI CTBOPKM BOPOT
; CO CTYKOM pa3be3XalTCAd B Pa3HBEIE CTOPOHEI

LD B, 64
MAIN  PUSH BC

CALL SCR LF

LD A,0

ouUT (254) ,A
CALL SCR RT
1D A,16
ouT (254) ,A
LD BC, 6
CALL 7997
POP  BC

DJNZ MAIN



RET
; dopMUpOBaHME MB0OPaXeHMS KPEINOCTHOM CTEeHEl C BOPOTAMMU:
; V300paxeHre CTEeHH

SCRN LD DE, D WALL

LD BC, 7

CALL 8252

LD BC, 384
SCRN1 LD A,147

RST 16

DEC BC

LD A,B

OR C

JR NZ, SCRN1
; 3BejieHasa Tpasa

LD DE, D_GRAS

LD BC, 5

CALL 8252

LD B, 32
SCRN2 LD A, "

RST 16

DJNZ SCRN2
; 3yOLHE Ha CTeHe

LD BC, #400 ;AT 4,0
CALL PR AT
1D B, 16
SCRN3 LD DE, D BATT
PUSH BC
LD BC, 10
CALL 8252
POP BC
DJNZ SCRN3
; Bopora
LD BC, #908 ;AT 9,8
CALL PR AT
1D B, 16
SCRN4 LD A" "
RST 16
DJINZ SCRN4
; BOMHMLE
1D H,4
SCRN5 LD A,H
ADD A,7
LD B,A
1D c,4
CALL PR AT
D A, non
RST 16
LD c,27
CALL PR AT
1D A"
RST 16
DEC H
JR NZ, SCRN5
; LTHIPM pelleTKHU
1D A, 16
RST 16
LD A,5
RST 16
LD B, 10 ;Y
LD H, 8
SCRN6 LD L,16
LD c,8 ;X

SCRN7 CALL PR AT
LD A, 145



RST 16
INC cC
DEC L
JR NZ, SCRN7
INC B
DEC H
JR NZ, SCRN6
; I[uky pemeTku
LD BC, #A08 ;AT 10,8
CALL PR AT
LD B,16
SCRN8 LD A,144
RST 16
DJNZ SCRNS
; Y30p peueTku
LD L,2
LD B,13
SCRNS LD c,8
CALL PR AT
LD B,16
SCRN10 LD A,146
RST 16
DJNZ SCRN10
LD B,16
DEC L
JR NZ, SCRN9
RET
; lommporpaMMa NO3MULMOHMPOBAHMS BHBOLA CIPAMTOB
PR AT LD A,22
RST 16
LD A,B
RST 16
LD A,C
RST 16
RET
; IlognmporpaMMel CKPOJIJIMHI'@ OKOH
SCR LF ........
SCR RT ........
; IHaHHBIE OJid JIEeBOT'O OKHAa
COL DEFB 8
ROW DEFB 10
HGT DEFB 8
LEN DEFB 8
; JaHHBIE OJid NPaBOIr'O OKHAa
COL1 DEFB 16
ROW1 DEFB 10
LEN1 DEFB 8
HGT1 DEFB 8
; IHaHHEIE IJIS PUCOBAHUA KPENOCTHOM CTEHBH M pelleTKU
UDG DEFB 34,34,34,119,34,34,34,34 ; IUKU
DEFB 34,34,34,34,34,34,34,34 ; LITEIPY
DEFB 54,42,170,255,170,42,54,34 ;y30p
DEFB 255,2,2,2,255,32,32,32 ; KUPIUY
; JaHHBIE NO3ULMOHMPOBAHMA IIedaTu
D BATT DEFB 17,2,16,7,147,147,17,0,32,32
D WALL DEFB 22,6,0,17,2,16,7
D GRAS DEFB 22,18,0,17,4

BBO/I 3JIEMEHTA C/IYYAMHOCTH




JIro6ast urpa nmorepsietT BCAKUN CMBICI, €CIIHU ACHCTBUS KOMITBIOTEpA MOXKHO OyleT nmpeayraiaarb
Ha BCEX JTalax pa3BUTHUSA clokeTa. YTOOBI NpUAATh NEPCOHAKAM BUAUMOCTh
CaMOCTOSITEJIBHOCTH U HENPEJCKAa3yeMOCTH [TOBEACHHUS, B UTPOBBIX IpOrpamMmax JOBOJIbHO
LIMPOKO HCIIOJIB3YIOTCA TaK Ha3bIBa€MbIE Cily4aiHble yncia. CTporo ropops, Noay4uTh
JEHCTBUTENBHO ClyyaiiHble 3HAYEHUS IPOrPaMMHBIM ITyTEM HET HUKAKOI BO3MOXHOCTH, BBI
MOYKETE JIMIIb 3aCTaBUTh KOMIIBIOTEP BbIpaOaThIBaTh 00J1€€ UM MEHEE JUINHHYIO
II0CJIE0BATENBHOCTh HEMOBTOPSIOIINUXCS BEJIMYUH, HO B KOHIIE KOHIIOB OHA BCE K€ HAUHET
noBTopAThCs. [103TOMY Takue uncia oObIYHO Ha3bIBAIOT IIceBIOCTy4YaiHbIMU. B beiicuke muisa ux
MOJTyYEHHUS UCTIONb3YyeTCs (PYHKIHMSI RND, KOTOpast BEIpaOaThIBAET O ONPEICIIEHHOMY 3aKOHY
yuciaa ot 0 10 1 1 ganee oHU 0OBIYHO IPE0OPa3yIOTCs MPOrPAMMHBIMU CPEICTBAMHU B YHCIIa U3
3a/laHHOTO Juamna3zoHa. B accemOiiepe paboTaTh ¢ IpOOHBIMU BETMYUHAMU 3HAYUTEIHLHO
CJIO’KHEE, OTYETO IIPOrPaMMHUCTBI € 3TOM LIENbI0 PEIKO MPUOEratoT K UCIOIb30BAHUIO
noanporpamm 13V, a nuiyT, kak npaBuUI0, CBOM aHAJIOTMYHBIE IPOLIETYPHI.

B xayecTBe «Ciy4aiiHBIX» YMCEI JOBOJIBHO YaCTO MCIOJB3YIOT IIOCIEA0BATEIBHOCTD KOJIOB
[13VY. Takoil MeTox KpaiiHe NPOCT U JaeT HEIUIOXYIO CTENEHb Cy4allHOCTH B uKJaxX. Eciy Bb
He 3a0bUTH, UMEHHO TaKOH METOJ MbI IPUMEHWIIH B IPOrPaMMe «PaCTBOPEHUS» CUMBOJIOB,
OMHUCaHHOM B mpenbiaymiei rinase. Ceidac ke Mbl paCCKaXXeM M O HEKOTOPBIX JPYTUX CIIOCO0ax
MOJIyYEHUS TICEBIOCTYYalHbIX YUCEN.

WHorga «city4aiiHbIe» 4Kcila U3BIEKAIOT U3 CUCTEMHOrO peructpa perenepauuu R. [Tockonbky
€ro 3Ha4€HHE ITIOCTOSTHHO YBEJIMYUBAETCS ITOCIE BBIIIOJHEHUS KaXK 10 KOMaH /bl
MUKpPOIIPOLIECCOPa, IPEAYraaarh, 4YTo )K€ OH COACPKUT B KAKON-TO MOMEHT BPEMEHH
NPaKTUYECKH HEBO3MOXKHO. TakuM 00pa3oM, MpOCTEHIINI TeHEpaTOp CIYyYaHBIX YACEN MOXKET
BBITJISAETD TaK:

LD A,R
Ho noMHuTe, 4TO 3TO CHpaBeAIUBO TOIBKO Ul JOCTATOUHO PA3BETBIECHHBIX IPOrPaMM,
0COOEHHO eclii uX paboTa 3aBUCUT OT BHEIIHUX BO3JEUCTBUN (HapuMmep, IpU YIPaBICHUU C
MOMOIIBIO KJIABHATYPhI WK JPKOWCTHKA). B KOPOTKHX ke IIMKJIaX HU O KaKOH
HETIPEACKa3yeMOCTH TOBOPUTH HE IIPUXOJIUATCHL.

Kpome Toro, ectsb u ele o/MH HeTOCTATOK MCIOJIb30BaHUSI PETUCTPA pereHepaluu. 3HaueHne
€ro HUKOTa He npeBbimaeT 127. IHpIMU clioBaMU, CEIbMOI OUT 3TOTO perucTpa OOBIYHO
«cOpomen» B 0, 1, moiiast 10 3HaueHus 127, oH BHOBb OOHYIISIETCSI.

Opnaxo, cripaBelJIMBOCTH pajid, CTOUT 3aMETUTh, YTO 3TO OTHOCHUTCS JIUIIb K TEM IIpOrpaMMam,
B KOTOPBIX peructp R He u3MeHsercs NpuHyAUTEIbHBIM 00pa3oM. [IpH skenaHum Bb MOXKETE
YCTAHOBHTH €T0 7-i OWT M TOTJa MOCTOSIHHO Oy/eTe Moyvyarh U3 Hero 3HadeHus ot 128 mo 255.
[TpaBaa, nenaercs 3TO OOBIYHO B LIEJSIX 3aIIMTHI IPOrpaMM (HarpuMep, TaKOW METO I MPUMEHEH
B urpe NIGHT SHADE), Ho 3T0 yXe coBceM apyras Tema.

Koraa tpeGyercst mosydnTh HanOOIBIIYIO CTENIEHb CIIy4ailHOCTH, IpUOeraroT K
MaTeMaTH4ecKuM pacuetam. Pazdepem ofHY U3 TaKUX «MaTEMaTHUYECKUX» MOANPOTPaMM.
HecmoTps Ha ee mpocToTy, OHAa BEIpAabaTHIBAET BCE ke JOCTATOUYHO JUTMHHYIO
MOCJIEI0BATEIHHOCTh HEMOBTOPSIOMINUXCS 3HAUEHUH, YTOOBI X MOKHO OBLIIO pacCMaTpUBaTh B
KaueCTBE CIIy4allHbIX.

RND255 PUSH BC
PUSH DE
PUSH HL



; PerumcTporas napa HL 3arpyxaeTcsa 3HAUEHMEM M3 CUeTUMKa «CJIyUYaMHBIX» UMCeJl
; (370 MOXeT OHTL, HANPUMEpP, CUCTeMHas nepemeHHas 23670/23671,
;  KOTOpas MCIOJIb3yeTcCsa BelcCukOoM OJd Tex Xe Lejei)

LD HL, (ADDR)

LD DE, 7 ; Dajiblle cliefyeT pacueT OUepenHOTO

; BHaAUEeHMS CUeTuMKa

ADD HL, DE

LD E,L

LD D,H

ADD HL, HL

ADD HL, HL

LD C,L

LD B, H

ADD HL, HL

ADD HL, BC

ADD HL, DE

LD (ADDR) , HL ; COXpaHeHMe 3HAaUeHMSA CUeTUMKa «CJIydalHBIX»
; dMceJl OJid [NOCJIeOyolMX PacdeToB

LD A,H ;perucTp A 3arpyXaeTcda 3HAaYeHMEeM
; crapmero 6OaMTa cueTuMka

POP HL

POP DE

POP BC

RET

ADDR DEFW O

Ota nporeaypa BO3BpallacT B akKyMYJISTOpe «ciydaitHpie» yncna ot 0 1o 255. Onnako B
MOAABJISIIOIIEM OOJBITUHCTBE CIy4aeB HYKHO UMETh BO3MOKHOCTb IMOJIy4YaTh 3HAUCHUS U3
MIPOU3BOJIBHOrO Auanazona. C 3Toi uenpto 1onojHuM nognporpammy RND255 pacueramu o
OTPaHMYEHUIO MAKCUMAJIBLHOTO 3HAYEHHUS U Ha30BeM HOBYIO npoueaypy npocto RND. Ilepen
oOpareHueM K Heil B peructpe E 3amaercs BepxHss rpaHUIa BEIPa0aThIBAEMBIX «CITYYaHBIX)
yuces. Hanpumep, nis nonydyeHus: B akkymyisarope uucia ot 0 10 50 B peructp E HyxHO
3arpy3uTh 3HaueHue S1:

RND CALL RND255
LD L,A
LD H, 0
LD D, H
CALL 12457
LD A, H
RET

RND255 ...o.o....

31eck BHOBB MOABUIIACKH €1lie oHa noanporpamMma 13V, pacnionoxennas no anpecy 12457. Ona
BBITOJIHSET 1IEJIOYMCIIEHHOE YMHOKEHUE JIBYX YHUCEl, 3alIMCAaHHBIX B PErUCTPOBBIX Napax DE

u HL. IIpoussenenue Bo3spamaercsa B HL. Ecnu B pe3ynbrare yMHOKEHHS MOIYYUTCS YUCITIO,
npeBbImaroniee 65535, To Oyaer ycranorieH ¢aar CY, naade BoimosHsieTcst yeiaosue NC.
ITpoBepka nepenoHEeHNsT MOKET OKa3aThCs MOJIE3HOM, KOIla IEPEMHOKAIOTCS HE U3BECTHBIE
3apaHee BennuuHbl. B noamnporpaMmMe RND 3T0 ycroBue npoBepsTh He HY’KHO, Tak Kak 00a
COMHOJKHUTENS He MpeBbImatoT BenuuuHel 255 (H u D npenBaputenbHo OOHYISAIOTCS).

ITocne Toro, Kak MblI MOJIYYHJIN B CBOE PACHOPSKEHHE MOANIPOrpaMMY T€HEpaIK CIIydailHbIX
YHCell, pACCMOTPUM OJIMH 3aHUMAaTeNbHbIN pumep ee npumeHeHus. [IpeacraBpre cebe HEKoe
1o 001e MUIIEHH, COCTOSIIEH, KaK U MOJIOKEHO, U3 OKPYKHOCTEH U psina mudp,
XapaKTepU3yIOIIMNX 3apaboTaHHbIE BaMU OYKHU IIPU MOMAlaHUuU B TY WJIK UHYIO €€ 4acTb. Bbl
Ha)KuMaeTe JII00yI0 KJIABUIILY KOMIIBIOTEPA U B Ty K€ CEKYH/y Pa3/laeTcs 3BYK, OUEHb MTOXOXKHI
Ha MPOJIETAIOLIYI0O MUMO BAIIET0 yXa MyJI0, @ B MUILIEHU MOSIBISIETCS OTBEPCTUE C PBAHBIMU
kpasimu. Haxkumaere elie pa3 - CHOBa MoMajiaHue, HO YK€ COBCEM B JIpyrom mecte (puc. 6.8) u
n300pakeHNe OTBEPCTHUS TOXKE CTAJI0 KaKUM-TO ApyruM. [loBTOpHB 3Ty nporenypy MHOTO pas,
BBI JIETKO MOXKETE YOUTHCS B TOM, UTO «ITyJIN», KaK U IPU HACTOSIIEH cTpenbOe, JoxKarcs Ha



MHUILEHb COBEPUIEHHO CIy4aiiHO. T0O e caMOe MOKHO CKa3aTh U O XapaKTepPE OTBEPCTUM.
OTtcrosa SICHO, 4TO IIporpamMma, peaau3yroias 3Ty UTPYIIKY, TOJDKHA BEIpaOaThIBaTh IS
Ka)XJI0T0 BBICTPENA TPH CIIyYalHbIX YUCIa: KOOPAUHATH X U Y MecTa NONaJaHus U HOMEp
M300paKeHUs 171 IMYJIeBOro OTBepcTus. Ternepb MOKHO 0OpaTUTHCS K cCaMOi Iporpamme U
KpPaTKO €€ MTPOKOMMEHTUPOBATb.

Puc. 6.8. Ilpoepamma MULIIEHb

ORG 60000
ENT S
; 3amaHue INOCTOHAHHHIX aTpMOyTOB 3KpaHa
LD A,
LD (23693) ,A
XOR A
CALL 8859
CALL 3435
LD A,2
CALL 5633
; Beonm cummMmposioB UDG - TpuM «IIyJjIeBEHle OTBEPCTUA»
LD HL, UDG
LD (23675) ,HL

; OCHOBHAafg YacCTb NPOI'PaMME

CALL MISH ; prCcOBaHMeE MUIIEHU
MAIN CALL WAIT ; OXMIAHME HaxaTusd Jodol KJlaBUIIM
CP "
RET Z
LD A,22
RST 16
LD E,20 ;3alaHMe ImanasoHa IJiSd KOOPIOMHATHE Y
CALL RND
RST 16
LD E, 30 ;3aaHue gumalnasoHa IOJid KOOPIOMHATEL X

CALL RND



RST
LD
RST
LD
RST
LD
CALL
ADD
RST
CALL
JR

16

A,16

16

A, 6

16

E,3 ;3alaHME HOMepa «IIyJIeBOI'O
RND

A,144 ; BHIUMCJIEHMEe KOoIa cIpaMTa
16

SND ; 3BYKOBOM CUI'HAJ

MAIN

; Honnpor\paMMa BEIBOJAa Ha JSKpaH MUIIEHU

MISH

LD
CALL
LD
CALL
LD
CALL
LD
CALL
LD
LD
Jp

C,20
CIRC
C,40
CIRC

C, 60
CIRC

c, 80
CIRC
DE, TEXT
BC, LENTXT
8252

; lomnmporpaMMa PMCOBAHUA OKPYXHOCTEN

CIRC

EXX
PUSH
EXX
PUSH
LD
CALL
LD
CALL
POP
LD
CALL
CALL
EXX
POP
EXX
RET

HL

BC
A,120
11560
A, 90
11560
BC
B, 0
11563
9005

HL

; HonnporpaMMa OCTaHOBKM CuUeTa

WAIT XOR A
LD (23560) ,A

WAIT1 LD A, (23560)
AND A
JR Z,WAIT1
RET

; HomnporpaMMer

RND . ........

SND LD B, 80
LD HL, 150
LD DE, 1

SND1I  .........

; IaHHBIE IOJIS MMIIEHU

TEXT DEFB 22,10,14
DEFM "10"
DEFB 22,10,18
DEFM "8"
DEFB 22,10,21
DEFM "o"
DEFB 22,10,23

oOTBEPCTUA»



DEFM "4"
DEFB 22,10,11

DEFM "8"
DEFB 22,10,8
DEFM "6"
DEFB 22,10,6
DEFM "4"

LENTXT EQU S-TEXT

; JaHHBE IJIS «IIYJIEBBIX OTBEPCTUM»

UDG DEFB 4,20,62,60,127,60,40,8
DEFB 9,95,252,63,126,44,8,8
DEFB 16,48,244,63,28,56,28,8

MHOT'OKA/IPOBAA 3ACTABKA

ITocne Toro, Kak urpa 3arpy3uTcs B IaMATh KOMIIBIOTEPA, CKOPEE BCETO HA DKPAHE NOSBUTCS
OCHOBHOH Ka/ip MHOTOKa/IpOBOH 3aCTaBKU, KOTOPbI HOCUT Ha3BaHHE «MeHI0» U rie 00bIYHO
NEPEYUCIIAIOTCS IEHCTBUS, CBSI3aHHbIE C HACTPOIKOM Urpsl. II0cKOIbKY B I1epBOi I71aBe MbI 00
3TOM Y€ FOBOPWIH, TO HE OyZieM MOBTOPATHCS U Cpa3y MepeiieM K 3a1a4aM, KOTOpPbIE ClIeayeT
pemaTh Ipyu co3JaHUM Takoi 3acTaBku. Ha Hai B3risia, Takux 3aaad Oyaer Tpu: popMUpoOBaHUE
OKOH B 33/IaHHBIX YacTAX 3KpaHa, Co3/laHhe OJIOKOB JJAHHBIX C TEKCTAaMM Ul MEHIO U BCEX
KaJIpOB U, HAKOHELI, TO, C YeM MBI PAHbIIIE €I[¢ HE BCTPEYAINCH - COCTaBIECHUE IIPOrPAMMBI
YIPaBIEHUS BCEMH YacTsIMH 3aCTaBKH.

Yro kacaeTcst OKOH, TO B IPUHIIMIIE 3TOT BOIPOC HAMH YK€ PEIICH K MOKHO OBLIO ObI K HEMY
BHOBB HE BO3BpamaThcs. OTHAKO HCTOIb30BaHUE MOANPOrpaMM, pabOTAIOIIUX C OKHAMU B TOM
BHUJIE, B KOTOPOM MBI UX MPEJIOKUIIN paHee, He Beerna yaooHo. Ecnu Bce mapamMeTpsl OKOH
buKcUpoBaHbI, TO HENENO KaXK/blii pa3 nepeonpenenars nepemennsie ROW, COL u mwxe ¢
HUMU. Jlyd1ie cocTaBuTh OJIOKH JTAaHHBIX, COJICPIKAIINE CBEICHUS O pa3Mepax, MECTOITOJIOKCHUH
U BCEX MPOYUX XapaKTEPUCTHKAX, a 3aTEM BBIMIOJIHATH JH0ObIE MpeoOpa3oBaHUs OKOH, MepeaaBast
MOAMPOrpaMMaM €IMHCTBEHHOE 3HAYCHHE - aipec TaOIUIIbI TapaMeTpoB (To OUIIbL OJI0Ka
JTAHHBIX ).

B Hauane KHUTY MbI TOBOPUIIU O CYLIECTBOBAHUU TAKOW I'PYIIIBI PETUCTPOB, KAK WHIEKCHBIE.
['pymnmna sTa HEMHOTOYMCIEHHA U BKJIIOYaeT B ceOs uib ABa peructpa: IX u IY. Kak MbI yxe
cooOuranu, 06a OHU COCTOAT U3 16 OUT U pa3eNuTh UX Ha MOJOBUHKHU «3aKOHHBIMI» METO/IaMU
HEBO3MOKHO, IOATOMY OHU OOBIYHO PACCMATPUBAIOTCS HE KAK PETUCTPOBBIE MAPHI, a KaK
OTJEIIbHBIE PETUCTPHL.

Ho ai1s1 kakux 1enel OHU CyIIEeCTBYIOT, B KAKUX CUTYalMsIX UX YA0OHO MPUMEHSTh U B KAKUX
rpynmnax KOMaHjJ OHU MOT'YT BcTpeyaThesi? OObIYHO 3TH PETUCTPHI UCTIONB3YIOTCS MTPU
00paboTKe MacCUBOB, OJIOKOB JTAHHBIX WJIM TaOJMIL, a YIIOTPEOISIOTCS OHU MPAKTHYECKH BO BCEX
TUIaX KOMaHJ, B KOTOPbIX MOXKET MPUHUMATh yyacTHe peructponas napa HL. 3a Gonee
nopoOHoI nHpopManKelt Ha ATOT cYeT MoxKeTe 00paTuThes K [Ipuioskenuo |, rae B
an(aBUTHOM MOPSJKE IPUBEJIEHBI BCE KOMaH1bl MUKPOIIPOLIECCOpa.

N3BecTHO, uTO B beiicuke k 11000My 3JIEMEHTY MacCHBa MOKHO OOPAaTUTHCS 110 UHJEKCY,
HarpumMmep, onepaTop LET b=a (8) NPUCBOUT NEPEMEHHON b 3HaYEHHE 8-TO 2JIEMEHTa MacCHBa
a (). B accembnepe nomgo6Hast 3a1UCh MOXKET BBITJISAETh TaK:

LD B, (IX+7)



OOpaTtuTe BHUMaHKE, YTO TIEPBEI 37IeMEHT MaccuBa umeeT unjeke 0, a e 1. B otnuune ot
MaccuBOB belicnka, MakcUMalbHbIN UHEKC y peructpoB [X u [Y He MoxkeT npeBbimath 127, HO
3aT0 JIOMYCKAIOTCS OTPHUIIATEIbHBIC 3HAYCHISI HOMEpa dJIeMeHTa MaccuBa. Takum oOpa3om,
o0mmuii pazmep aapecyeMoit 00JacTu cocTaBisieT 256 6alTOBBIX AJIEMEHTOB, a MHICKCHBIN
PETHUCTP YKa3bIBACT HA €T0 «CEPEAUHYY.

PeanbHbIM TprMepoM OOJIBIION CTPYKTYPBI JAHHBIX MOTYT CIYXKHTb CUCTEMHBIE TIEPEMEHHBIC
beiicuka. OObIYHO OHHU agpecyroTcs peructpom 1Y, KOTOPBIN yKa3bIBaeT Ha MEPEMEHHYIO
ERR_NR, Haxozsytocs 1o aapecy 23610. Kcratu, nMeHHO B cBsi3u ¢ 3TuM peructp 1Y nyume
OCTaBUTb B [IOKOE U HUKAK HE U3MEHSTh €r0 B CBOMX IIPOrpaMMax, 110 KpaiiHel Mepe, A0 TeX
1op, MOKa BbI TaK WJIM HHAUE UCTOJIb3yeTe ONEePallMOHHYIO0 CUCTEMY KOMIIbIoTepa. UTo Kacaercs
peructpa IX, To UM BBl MOXKETE CMEIO MOJIB30BaThCS MPH JIFOOBIX 0OCTOSITEIbCTBAX.

HagepHnoe, sty4iiie Bcero o0ObsICHUTH HJICI0 TPUMEHEHUS WHICKCHBIX PETUCTPOB HA KOHKPETHOM
npumepe. B kauecTBe Takoro npuMepa npuBeeM yxKe 3HAKOMbIE BaM MPOLEAYPbl OUUCTKU OKOH
Y YCTAHOBKH B HUX ITOCTOSIHHBIX aTpuOyTOB (Te€M O0Jiee, YTO OHU MTOHA1004TCA IIPU
COCTaBJICHUH MPOTrPaMMbl MHOTOKAIPOBOI 3aCTaBKH), HO rpaduueckre nepeMeHHbIe 3aMEHUM
€IMHOMN CTPYKTYpOM, EPBBIN JIEMEHT KOTOpoi aapecyeM depes 1X. Camy ke CTpyKTypy
ocTaBUM 0€3 U3MEHEHHs, TO €CTh Ha MepBoM MecTe (1o cmemenuto 0, 3anaBaemMom kak [X+0 umu
npocto [X) mo-npexxaemy Oyzaer HaxoauThes mapamerp COL, Ha BTopoM (3a1aBacMOM Kak
IX+1) - ROW, nanbiie LEN, HGT u ATTR. A 4T00bI HOBBIE TPOIIEYPHI OTJIHYUTH OT
OIMCAHHBIX BhIIE, M3MeHUM X uMeHa Ha SETW u CLSW:

SETW LD DE, #5800
LD B, (IX+3) ; HGT
1D C, (IX+2) ; LEN
1D A, (IX+1) ; ROW
LD L,A
LD H,0

ADD HL, HL
ADD HL, HL
ADD HL, HL
ADD HL, HL
ADD HL, HL
ADD HL, DE

LD A, L
ADD A, (IX) ; COL
LD L,A
LD A, (IX+4) ;ATTR
SETW1 PUSH BC
PUSH HL
SETW2 LD (HL) , A
INC  HL
DEC C
JR NZ, SETW2
POP  HL
POP  BC
LD DE, 32

ADD HL, DE
DJIJNZ SETW1

B, (IX+3) ; HGT
LD C, (IX+2) ; LEN
A, (IX+1) ; ROW

CLSW1 ©PUSH A
PUSH BC

PUSH D



CLSW2

CLSW3

CALL
POP
LD
ADD
LD
LD
PUSH
PUSH
LD
LD
INC
DJINZ
POP
POP
INC
DJINZ
POP
POP
INC
DJINZ
RET

CLSW2
BC
AF

A
CLSW1

; COL

CpanuB >t noamnporpammel ¢ SETV u CLSV, BhI HaligeTe mHOT0 00111eT0. COOCTBEHHO,
OTJIMYAFOTCSI OHU JIPYT OT JAPYyTra TOJIBKO CIIOCO00M mepeaadn napamerpoB. M 3To numHui pas
JIOKa3bIBaCT, HACKOJIBKO acceMOJiep ru0ue BCceX MPOYUX S3BIKOB MPOrPAMMHUPOBAHMS - BCIKUI
pa3 BBl MOXETE HUCITIOJI30BATh COBEPIICHHO HOBBIC WJIH BHIOM3MEHEHHBIC TIPOIIEAYPhI, Hanboee
NPUTOJIHBIC [T IPUMEHEHUS UMCHHO B JAHHOM KOHKPETHOM ClTydae.

CoctaBuM OJIOKM JJAaHHBIX, BKJIIOYAIOIIKX B c€0s MO MATh U3BECTHBIX BaM apaMEeTPOB VIS IATH
Pa3IUYHBIX OKOH, KOTOpBIE OYyT MOSBIATHCS HA SKPaHe:

WINO
WIN1
WINZ2
WIN3
WIN4

DEFB
DEFB
DEFB
DEFB
DEFB

WINDOW INC

INC
LD
PUSH
LD
CALL
DEC
DEC
POP
LD
CALL
CALL
CALL
RET

5,0,23,3,%01001110

8,6,17,13,%01010111

13,5,13,15,%01011110

13,9,13,11,%01101000

6,5,12,15,%01110101

Teneps nepen obpamienueM k nporeaypam SETW u CLSW nocrtatouno B peructp IX 3anucars
aJipec COOTBETCTBYIOIIETO OJI0OKA M OKHO TOSBUTCA Ha dKpaHe. HamuiieM noamporpaMmy
(dbopMUpOBaHUS OKHA 33JJaHHBIX PA3MEPOB U YEPHOU «TEHM» O] HUM:

(IX)
(IX+1)
A, (IX+4)
AF
(IX+4),1
SETW
(IX)
(IX+1)
AF
(IX+4) ,A
CLSW
SETW
BOX

; lopnmporpamMa, pucymolas

BOX

LD
PUSH
CALL
LD
ADD
LD

A, (IX+1)
AF

3742
A, L

A, (IX)
L,A

; cMelaeM OkHO BHopaso (COL)
; ¥ BHU3 (ROW)
;ATTR

;0amUT aTpubyTOB IJiS KTEHU»
;UBMEeHsEeEM TOJIBKO aTpPUOyTH
;BO3BpallaeM OKHO Ha I[IpexHee MeCTO

; BOCCTaHaBJIMBaeM OamT aTpubyTOB
; oumMIaeM OKHO

,'OKpaIlH/IBaeM 3alaHHBIM LIBETOM
;PUCyeM paMKy BOKPYI OKHa

paMKy BOKPYI' OKHa
; ROW

; BEIUMCJIIEM aIpec SKpaHa

; COL



LD B, (IX+2) ; LEN

BOX1 LD (HL) , 255 ; IPOBOIUM BEPXHIOKW JIMHUIO
INC HL
DJNZ BOX1
1D B, (IX+3) ; HGT
POP AF
BOX2 PUSH AF ;IO TOUKaM pucyeM OOKOBEIE JIMHUU
; CBepxy BHUS3
PUSH BC
CALL 3742
1D A, L
ADD A, (IX)
1D L,A
1D B, 8
BOX3 PUSH HL
1D A, (HL)
OR 128 ;JleBas TOdYKa
1D (HL) , A
1D A, (IX+2)
ADD A,L
DEC A
LD L,A
LD A, (HL)
OR 1 ;IIpaBas TouKa
1D (HL) , A
POP HL
INC H
DJNZ BOX3
POP BC
POP AF
INC A
DJNZ BOX2
DEC H
LD B, (IX+2) ; LEN
BOX4 LD (HL) , 255 ;IIPOBOIUM HMXHIOK JIMHMIO
INC HL
DJIJNZ BOX4
RET

Hauano nporpamMmsal TPAJUIHUOHHOC - 3a/IaHUC ITOCTOAHHBIX anI/I6YTOB OKpaHa 1 OKpallnBaHUC
6oparopa. Hy, a 4ToObI TEKCTHI BRITJISIIEH O0Jiee MPUBIIEKATEIbHO, 00paTUMCS K YK€ U3BECTHOMN
MpoIeAYpe YTOMIEeHUs CuMBOJIOB - BOLD

ORG 60000

ENT $

LD A, 38

LD (23693) ,A
LD A,4

CALL 8859

CALL BOLD

3atem copMHUpyEM OKHO, B KOTOPOE JIOJKHO OBITH MOMEIIEHO Ha3BaHue Urpsl (puc. 6.9), a B
HIDKHEW 4acTH 3aCTaBKM HaleyaTaeM MPUHSATHIN B TaKHUX cirydasx Tekct «Select options 0 to 4»
(«Bo16epute onuu ot 0 10 4»). [Tockonbky k Metke MENU nporpamma OyaeT HeOTHOKPaTHO
BO3BpALIAThCs U3 KAAPOB, TO YTOOBI M30€KaTh Xa0TUYECKOTO HAJOKEHUsI OKOH, 11€71€C000pa3Ho
KaXJbIi pa3 OUMIATH IKPaH.
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D>elect options @ to 4

Puc. 6.9. Mrozcoxaoposas 3acmaska

MENU CALL 3435

LD A,2

CALL 5633

LD DE, TEXTS5

LD BC, ENDTXT-TEXTS5

CALL 8252 ;«Select options 0 to 4»
LD IX,WINO ; OKHO IJI4 Ha3BaHUA MI'PH
CALL CLSW

CALL SETW

CALL BOX

B chopmupoBanHoM okHe HaneuaTaeM Ha3zBaHue urpel FOOTBALL, nuis yero ucrnonb3yem
pacmupenHsie noanporpammoit DBLSYM OykBel.

LD DE, COORD ; IOBUMLUMOHMPOBAHME Kypcopa
LD BC, TEXT-COORD
CALL 8252
LD HL, TEXT ; BEIBOJZ, Ha3BaHMA MIPH
LD B, 8
MET LD A, (HL)
PUSH HL
PUSH BC
CALL DBLSYM
POP BC
POP HL
INC HL
DJIJNZ MET

CrnenaeM JJisi MEHIO OKHO C Y€PHOU TEHbIO U TIOMECTUM B HErO TEKCT, B COOTBETCTBUHU C
KOTOPBIM BbI MOKETC O6paTI/ITI>C${ K OJHOMY M3 YCTBIPEX KAAPOB, HAKaB KIIaBUIIN 1-4, niim
Ha4aTh UTPY, BeIOpaB knaBuiny 0 (i ynporieHus nporpaMMbl HaxkaTue 0 win 4 Bo3BpaiaeT
Bac B pegaktop GENS4 nnu B beiicuk).

LD IX,WIN1 ; OKHO OCHOBHOTO MEHIO



CALL WINDOW

LD DE, TEXT1 ; TEKCT MEHI
LD BC, TEXT2-TEXT1
CALL 8252

Teneps MOKHO HanMcaTh OJIOK yIpaBIEHUs, KOTOPBIN, KAK HA CTPAHHO, BBITJISIIUT TOBOJIBHO
npocTbiM. [IporpaMMka «kpyTUTCS» B IUKJIE, TIOKA HE Ha)aTa OJJHA U3 YKA3aHHBIX B KABBIUKAX
kiaBuil. [Ipy HaxxaTuy ke Ha KIaBHIy, Komanaa cpaBaeHust CP uamenur 6utsl hiaroBoro
peructpa (B 4aCTHOCTH (piiar Z ycTaHOBUTCS B HOJIb), [1OCJIE Yero cieayromas komanaa JR
Z,KADR? ocymiecTBUT nepexos Ha BEIOpaHHBIN BaMU Kap.

XOR A
LD (23560) ,A
CYCLE LD A, (23560)
CP m1n
JR Z, KADR1
CP "o
JR Z, KADR2
cP "3n
JR Z, KADR3
CP mgn
JR Z,EXIT
cP "o"
JR  NZ,CYCLE

; [py HaxaTuy Ha kJjgaBumm 0 MM 4 BOCCTAHABJIMBAKTCA aTpubyTH 2KpaHa U
CTaHOapTHE

;  HaOOp CMMBOJIOB, I[OCJIe dYer0O NPOMCXOOMT BEIXOH B pemakTop GENS mnm B Belicuk.
EXIT LD A,

CALL 8859 ; Oesibll DOpPIpP

LD A,%00111000 ;craHpmapTHBEE aTPUOYTH
LD (23693) ,A

CALL 3435

1D A,2

CALL 5633

LD HL, 15360

LD (23606) ,HL

RET

Yactu nmporpaMMel, (popmMupyroIIMe OKHA KaJpoB U MeYaTarollie B HUX TEKCThl, HCKIIOUUTEIbHO
IIOXOXKU APYT Ha apyra. Tem He MEHee, UMEIOTCS U HEKOTOPBIE OTJINYUS, KOTOPbIE
ONPEEIAIOTCS KOHKPETHBIMU TaHHBIMH JUIs1 OKOH M TeKCTOB. Kax bl M3 KaJpOB HAYMHAETCS CO
3ByKOBOro curiaiga SND, 0 KOTOpOM MBI TOBOPHJIM B HA4aJI€ 3TOH IJ1aBbl U 3aKAHUYUBAETCS
npoueaypoit WAIT, kotopas puxcupyer Kajip Ha SKpaHe, I03BOJIsIS YBUIETh €T0 COIEpKaHUE U
BBIOpATh JajbHENIINE ASUCTBU (B ATOM MporpaMMe YMCTO YMO3PUTEIbHO, 32 UCKIIOUEHUEM
knaBuin E, kotopas qeiicTBUTEIHO BO3BpAllaeT Bac B MEHIO).

KADR1 CALL SND ; 3BBYKOBOM CUTI'HAJ
LD IX,WINZ2
CALL WINDOW ; BHIBOJ OKHa
LD DE, TEXT2 ; TEKCT B OKHe
LD BC, TEXT3-TEXT2
CALL 8252
CALL WAIT ; OXMIOAHME HaxXaTud kJjaBumm E
Jp MENU ;BO3BpAT B MEHI

; dopmmpoBaHMe OKHa KaIpa 2 ¥ mneuaTb B HEM TeKCTa
KADR2 CALL SND

LD IX,WIN3

CALL WINDOW

LD DE, TEXT3

LD BC, TEXT4-TEXT3
CALL 8252

CALL WAIT
Jp MENU



; dopMmmpoBaHMEe OkKHa Kampa 3 u meyaTb B HEM TeKCTa
KADR3 CALL SND

LD IX,WIN4

CALL WINDOW

LD DE, TEXT4

LD BC, TEXT5-TEXT4
CALL 8252

CALL WAIT

Jp MENU

; HNommporpaMMma OXMIOAHMSA HaxaTus KiaBuum B
WAIT XOR A

LD (23560) ,A
WAIT1 1D A, (23560)
CP "E"
RET 2
CP nen
JR NZ,WAIT1
RET
SND LD B, 10
LD HL, 350
1D DE, 4
SNDI  .........
DBLSYM .........
BOLD  wvve....
SETW  vvvvvnn..
CLSW  evvvn...
WINDOW .........
BOX  ene...

; IHaHHEIe 1051a QOPMMPOBAHMSA OKHA C Ha3BaHMEM MIPH
WINO  .........
; IHanHple njiga QOpPMMPOBAHMSA BCEX OKOH C TEHAMU
WINL  .........
WIN2 ... .....
WIN3  .........
WIN4A .. .......
; IaHHBIE OJIA IIedaTV Ha3BaHUS MIPH
COORD DEFB 22,1,8,16,6,19,1
TEXT DEFM "FOOTBALL"
; IHaHHBIE @OJI4 IIedaTM TeKcTa MeH
TEXT1 DEFB 22,7,13,16,7,17,2,19,1
DEFM "M E N U"
DEFB 22,9,9
DEFM "O. START--GAME"
DEFB 22,11,9
DEFM "1. KEYBOARD"
DEFB 22,13,9
DEFM "2. JOYSTICK"
DEFB 22,15,9
DEFM "3. HI--SCORE"
DEFB 22,17,9
DEFM "4. DEMO MODE"
; IanHble njia nedvatTu TexcTa Kampa 1
TEXT2 DEFB 22,6,14,17,3,16,1
DEFM "Define keys"
DEFB 22,8,15
DEFM "LEFT....O"
DEFB 22,10,15
DEFM "RIGHT...P"
DEFB 22,12,15

DEFM "UP...... Q"
DEFB 22,14,15
DEFM "DOWN....A"

DEFB 22,16,15
DEFM "FIRE....M"



DEFB 22,18,16

DEFM "MENU--E"
; HDaHHEEe IJig eudaTu TekcTa Kanpa 2
TEXT3 DEFB 22,10,16,17,5,16,0

DEFM "Joystick"

DEFB 22,12,14

DEFM "1. KEMPSTON"

DEFB 22,14,14

DEFM "2. SINCLAIR"

DEFB 22,106,14

DEFM "3. CURSOR"

DEFB 22,18,16

DEFM "MENU--E"
; IaHHBEIEe IOJ1a neyaTu TekcTa Kampa 3
TEXT4 DEFB 22,7,8,17,6,16,1

DEFM "Hi score"

DEFB 22,8,7

DEFM "PETR...726"

DEFB 22,10,7

DEFM "IGOR...694"

DEFB 22,12,7

DEFM "ALEX...605"

DEFB 22,14,7

DEFM "SERG...523"

DEFB 22,16,7

DEFM "WLAD...419"

DEFB 22,18,8

DEFM "MENU--E"
; IHaHHEIE IJigd TEeKCTa IO 3acCTaBKOM
TEXTS5 DEFB 22,21,6,16,7,17,4,19,0

DEFM "Select options 0 to 4"
ENDTXT

@Inasa5 [asa 7%

Ornasnenue

I''TABA CEJ/IbBMA/SI,

B KOTOpOﬁ Bbl HAYIYUTECH CO31aBaTh BCE€ 3JICMEHTHI UTPOBOI'0 IMPOCTPAHCTBA

Kax BbI yke 3HaeTe, UTPOBOE MPOCTPAHCTBO COCTABJISIOT MTEPEMEIIAIONITUECS CITPANTHI, KOTOPHIC
MOSIBIISIFOTCS. M KUCUE3aI0T HA HKPaHE BO BPEMS UTPhI, U HETIOABUKHBIN WIIH MEJIJIEHHO
nepeMeniaronuiics neisax. B mpeaplymuyx riaBax Mbl YaCTHUHO MOKa3alld, KaKUM 00pazom
MO>KHO CO3/1aBaTh CIPANThI, UCIIONIB3YS MPUBBIYHBIE CHMBOJIBI UDG M CPEICTBA acceMOIepa.
OnmHako Takou crmoco0 MPUTOIEH JIMIIb ISl HEOOIBITNX U300pakeHMH, 1a U TO, €CITU UX 00IIas
TUTONIA/Ib HE TIPEBHIIIACT ABYX JIECATKOB 3HaKOMECT. Temneph mopa HaM mopoOHO
MMO3HAKOMHTHCS C OOIIUM CIIydaeM, KOTIa pa3Mephl CIIPaiTOB MOTYT OBITh MPAKTHUECKH
T00BIMH, @ UX KOJIMYECTBO OTPAHHUEHO JIUIIIH CIO’KETOM UTPHI, Balliel paHTa3uei u
Tpynomoouem. EcTh u ipyrasi, He MeHee BayKHas 3a/1a4ua - CO3JjaHue TaKUX MPOLETyp BHIBOA
CIIPaliTOB Ha SKpaH U PUCOBAHMSI MeH3axkel, KOTopbie ObI TpeOOBAIN HA ’TO MUHUMAIBHOTO
BpPEMEHU U, )KeJIaTeIbHO, ObUTH HE CITUIITKOM TPOMO3IKUMH.


wgasm05.htm
wgasm07.htm

BbICTPbIX BbIBO/I CIIPAUTOB

Uto OBl HU MOSBISIIOCH HA KPaHE BO BPEMS UTPHI - CIIPAUTHI TN KaKUe-THOO TEKCTHI - KAKI0e
M300paKeHHe COCTOUT U3 OTIENIbHBIX CUMBOJIOB. Takum 00pa3oM, 4ToObI OBICTPO BHIBOAUTH
CJIOKHBIE KapTUHKH, HY>KHO Ha4aTh C CAMOT0 MPOCTOTO - IIEYaTH MPOU3BOJIBLHOTO CUMBOJIA B
TEKYIIYIO TO3UIUIO 3KpaHa. Panbiie Mbl mopyyanu 3Ty 3agauy npouenype RST 16, koropas
HEIUIOXO CIPABIISIACH CO CBOUMHU OOS3aHHOCTSIMU JIO TE€X TOP, MOKA OTICIbHBIC Kaphl
M300paKeHHs HE CIIMILIKOM OBICTPO CMEHSIU APYT Apyra. be3ycioBHo, ee U anbliie BIIOJIHE
MO>KHO HCIIOJIb30BATh B MOJOOHBIX cUTyaluax. OQHaKo, KOT/ia pedb 3aX0UT O CO3/IaHuU
JTUHAMHYECKUX KapTHHOK, @ MIMEHHO TaKUE Mbl Yallle BCEr0 HaOII0AaeM MOCIIe 3arpy3Ku
Han0oJiee MHTEPECHBIX UTPOBBIX MPOrPaMM, OHA YK€ NIEPECTACT HAC YIOBICTBOPATD.
N300paxeHuss HAUMHAIOT BpeMEHaMU IPONaJaTh U, KOHEUHO K€, TePSETCs €CTeCTBEHHOE
BOCTIPUSATHE COOBITUH.

Bo 2-i1 raBe Mbl MpUBOIMIIM TIpUMEP HEOOIBIION MporpaMMKH Ha belicuke, KoTopas rnevarana
OykBY A, ¥ cKa3asii, 4YTO 10 TAKOMY IIPUHLMIY paboTaeT Jr00as mpoleaypa BbIBOJa CHMBOJIOB
Ha 9KpaH. Teneps nepenuinem ee Ha acceMOiiepe U Kak OCHOBY HCIIOJIb3YEM JUIS COCTABIICHUS
HOJIPOrpaMM BbIBOJIA CIIPAaNTOB. [0 TOro, Kak 3TOT (pparMeHT MOSIBUTCS B IPOTrpaMMe,
HeoOxoauMo B peructpoBoii nmape DE 3anate agpec cumBona B Habope, B HL - paccuntanHbii
HaYaJIbHBIA a7pec 3HaAKOMECTA:

1D B, 8
MET1 1D A, (DE)

LD (HL) , A

INC  DE

INC H

Huxe npuBoautcs npoueaypa PRSYM, kotopast, Tak xe kak 1 RST 16, BBIBOOUT Ha 5KpaH
OTJIeJIbHBIE CUMBOJIBI B TEKYII[E€ 3HAKOMECTO 3KpaHa C y4eTOM 3aJIlaHHBIX aTpuOyTOB, HO
pabortaet ona mpubauzuTensHo B 10 pa3 6picTpee. KoHeuHo ke JapoM HUYEro He JaeTcs U
yBeJIu4eHue ObICTPOACHCTBUS TOCTUTAETCS 3a CUET ype3aHHsl BBHIIOIHIEMBIX €10 (PYHKIHUIA.
Hampumep, ¢ ee nomMo11b10 HEBO3MOKHO BBIBOAUTH TEKCTHI Ha IPUHTEP, N1€YaTaTh CUMBOJIBI UDG
u nceBaorpauky, a TaKxke KiodeBble cioBa beiicuka. He «BocnipuHnMaer» oHa u
ynpasisonme koasl. Tem He MmeHee, PRSYM B Tex min uHbIX MOIUGPUKALMIX UCTIONIB3YeTCs
Jlanpliie B HECKOJBKUX Mporpammax. Hanprumep, B 0AHON U3 HUX MMOKA3bIBAETCs, KaK pUCOBATh
Ha 9KpaHe JaOUPUHTHI, pa3IMYHbIE OPHAMEHTHI MJIM PAMKH ITPOU3BOJIBHOM KOHPUTypaIHH.

Onucanue npouenypsl HauHeM ¢ koMansl BIT, kotopast 3nech BcTpeuaeTcst BIEPBBIE U
BBITOJIHSET MPOBEPKY COCTOSTHUS OTAENIbHBIX OMTOB. 3HaUeHHE OUTa OTpa)kaeT (pyar HyJs - eciu
OWUT yCTaHOBJIEH, BBINOJHAETCA yciaoBUe NZ, B IPOTUBHOM cityyae - Z (T. €. €CIM IPOBEPSIeMbIii
o6uT paseH Hymt0, To Z=1). Komanga umeet dopmar BIT n,s, rae n - Homep 6uta, 3aqaBaeMblit
yuciaoM ot 0 (Mianmmii) 1o 7 (cTapiuit), a s - ornepani, KOTOPbIM MOXKET ObITh OJIUH U3
peructpoB obmero HazHauenus win (HL), (IX+d) u (IY+d). IlomyTHO cTOUT CKa3aTh 0 ele ABYyX
KomaHjax 3Toil rpynmnsl: SET n,s - ycranoBka 6uta ¢ Homepom n 1 RES n,s - cOpoc 6ura.

B nepBoMm ciydae B OUT n 3anuchIBaeTcs €IUHUIA, BO BTOPOM - HYJIb. B 3THX KOMaHaax
orepaH/ bl M popmat Takue ke, kak ¥ B komanze BIT, Ho ¢uiaru ocratorcst 6e3 u3MeHEeHUH.

PRSYM PUSH BC



PUSH DE

PUSH HL
LD L,A ;10 KOOY CHMMBOJIA BHUMCJIAEM eI'0 anpec
LD H, 0 ; B TekyumeM Habope

ADD HL, HL
ADD HL, HL
ADD HL, HL

LD DE, (23606)
ADD HL, DE
LD DE, (23684) ;aIpec TeKyleM NO3UUMM IedyaTu
; B BuUIOeoDydepe
EX DE, HL
PUSH HL
LD B, 8
PRS1 LD A, (DE)
BIT 3, (IY+87) ;pexum INVERSE 1
JR Z, PRS2
CPL ;€CJIM BKJIOYEH, MHBEepTUpyeM OanT
PRS2 BIT 1, (IY+87) ;pexum OVER 1
JR Z,PRS3
XOR (HL) ;€CNM BKJIOUEH, ODOBbenuHseM
; C n300paxeHMEeM Ha 3SKpaHe
PRS3 LD (HL) , A
INC DE
INC H
DJIJNZ PRS1
POP HL
PUSH HL
LD A,H ; BHIUMCJIIAEM alpec B 0OJacTu aTpubyTOB
AND #18
RRCA
RRCA
RRCA
ADD A, #58
LD H,A
LD A, (23695)
LD (HL) , A ; 3anMceBaeM OamT aTpubOyToBR B BUIcOoOydep
POP HL
INC L ;IepexoIMM K CcJenyollel NO3MUMM [IedaTu
JR NZ, PRS4 ;eciim 0, TO »TO O3HAYAET, YUTO IO3ULUSI
; MedaTu Iepella B CJenyo iUyl TPpeTh 3KpaHa
LD A,H ;B 9TOM CJlydae yBeJIMuMBaeM
ADD A,8 ; cTapumii 6auT ampeca Ha 8
LD H,A
CP #58
JR C, PRS4
LD H, #40 ;€CJIM BHIXOI M3 IMOCJIeOHEeM TpeTH, TO
; BO3BpallaeMCHa B HaudaJio Bumeobydepa
PRS4 LD (23684) ,HL
POP HL
POP DE
POP BC
RET

Hcnonp3yem cHavasna 3Ty Nporeaypy /s BbIBOa OyKBEHHOM WK 1TU(DPOBOI HHGOpMAIIHH.
KoHneuHo, MOXKHO TIpeICTaBUTh ce0e CUTYAIUI0, KOT/[a TieuaTaeTcst BCETo OJWH CHUMBOJI,
HaIlpuMep, YPOBEHb UTPhI, HO BCE e 3HAYUTEIHHO Yallle MPUXOIUTCSI UMETH JIEIIO C
TEKCTOBBIMH CTPOKAMHU WJIU AK€ LIETBIMU CTpaHULIAaMH U TYT npoueaypbl PRSYM siBHO
HEJ0CTaTOYHO. Bo-TiepBhIX, HEOOXOIUMO YMETh MO3UIIMOHUPOBATH KYPCOp MOA00HO TOMY, KaK
9TO BBHIMIOJHSET AT B beiicuke, BO-BTOPBIX, JKeIaTeTbHO UMETh BO3MOXKHOCTH B JIFO00 MOMEHT
MEPEBOAUTH KypCOpP Ha CIEAYIOUIYIO CTPOKY, a B-TPETbUX, - BCIOMHUM €11€ HECKOJIBKO
aTpuOyTOB TIeYaTH, KOTOPBIe MpUMeHstoTcs B koManae RST 16: INK, PAPER, BRIGHT, FLASH,
INVERSE M OVER. JIJIs1 TOTO 94TOOBI BBIBOJT TEKCTOB HA SKPaH HE BBI3BIBAJI OCOOBIX MPOOIIEM,



HEeo0Xo0/1MMa MpoLeaypa, XOPOIIo «ITOHUMAIOLIAs BCE YIPABIISIONIUE KOJIbI, HCIIOIb3yeMble
[P NI€YATH, U HACTPAUBAIOIAsl B COOTBETCTBUH C HUMH CHCTEMHBIE IIEPEMEHHBIE,
ucnosab3zyemsie noanporpaMmoil PRSYM. Huxe npuBoanTCS TEKCT TakoW IPOLEAYPHI,
kotopyto Mbl HazBasiu WRITE, ¢ kpaTkuMu KOMMEHTapUsIMU K OTACJIbHBIM I'PYIIIaM CTPOK.

[Tpexnie ueM NpUBECTH €€ TEKCT, 0OBACHUM CMBIC BHOBb BCTPETUBIICHCA 3/1€Ch KOMaH bl. JTO
unctpykuus EX (SP),HL, kotopast oOMeHuBaeT coaepkuMoe peructpoBoit mapsl HL co
3HA4YEeHUEM, HaXOASIIMMCS Ha BEPILINHE MAIMHHOTO CTeKa: To, yTo Obu10o B HL, noMeniaercs Ha
BEpIINHY CTEKa, a /iBa OaiiTa co cTeka nepemeratorcs B HL. 3nauenue peructpa SP npu sTom
He u3Mmensiercss. O0parute BHUMaHuE Ha To, Kak B moanporpamme WRITE2 ocymectrisiercs
nepexo/ Mo BEIOpaHHOMY aJipecy: yuciio 3anocutcs B crek komanaoir EX (SP),HL, a 3atem
BeinoJisieTcss koManaa RET.

Hpyroit MOMEHT, TpeOYIOIINIA MOSCHEHHUsI, 3TO MPOIeAypa, pacnonoxkennas B [13Y mo aapecy 8,
Oylarojaps 4emMy ee MOYKHO BbI3bIBaTh KoMaH/10i RST. OHa ncnosp3yeTcst MHTEpIpPETaTOPOM
JUTSI BBIZIAUW PA3JIMYHBIX COOOIIECHHH U ¢ €€ IOMOIIBI0 MOKHO B JIF0O0I MOMEHT OCTAaHOBHTD
MpaKTUYECKH JII0OYIO TporpaMMy B KOJaxX MPY BOZHUKHOBEHUHU KpUTHUYeCKOr ommOku. Kox
COO0O0IIIeHNs, YMEHBIIICHHBIN Ha eUHUILY (Hampumep, -1 17151 0 OK), 3alKChIBAeTCS B TUPEKTHBE
DEFB nenocpenctsenno 3a komanaoi RST 8.

WRITE LD A, (HL) ;0epeM OoUuepelHOM CHUMBOJI M3 CTPOKU

INC HL

AND A

RET Z ; BEIBOI CUMBOJIOB 1o kozma 0

CP n"en

JR C,WRITEZ2 ;ecnu ynpasiagawommii kon (< 32)
WRITE1 CALL PRSYM

JR WRITE

; BeIOOp M3 Tabiuubel ajpeca epexona B 3aBMCUMOCTM OT Koza
WRITE2 PUSH HL

PUSH BC
LD HL, TABLE ;anpec TabJMLE
LD C,A ; coxpaHsaeM kon B C
WRITE3 LD A, (HL) ;UuTaeM KOO M3 TabJIMIIB
INC HL
AND A
JR Z,WRITES5 ;eCJIM BCTPEeUYEeH MapKep KOHLA TabJMLE
CP C
JR Z,WRITE4 ;ecyM KOI HaMIeH
INC HL ;IponyckaeMm 2 6GanTa ampeca
INC HL
JR WRITE3 ;IpOBEepseM CJeny I KO
WRITE4 POP BC
LD A, (HL) ;0epeM u3 TabIMUBE ampec lepexona
INC HL
LD H, (HL) ;IoMemaeM ero B HL
LD L,A
EX (SP), HL ;BOCCTaHaBaImeaeM HL, a ajpec 3anMcCHBaeM
; Ha BepUMHY CTeKa
RET ;IIepexonrM IO ajpecy C BEpPIMHB CTeKa
WRITES POP BC ;eCJIM KOI OTCYyTCTByeT B Tabjauue,
POP HL ; TO BOCCTaHaBJIMBaeM pPEeIMCTPEH
LD A,"?" ; U IIeyaTaeM CUMMBOJ ?
JR WRITEL

; llepeBon CTPOKM

PR_13 PUSH HL
LD HL, (23684) ;jampec TekyleM MNO3MUMM IIedaTl
1D A, L



AND $11100000 ;BO3BpAallaeMcs K Hauvajly CTPOKMU

ADD A, #20 ;IIepexonuM K CJIeOylel CTpoKe
LD L,A
JR NZ,PR13 1 ;eCJIM He IepelulM B CJenyo Iyl TPeTb
LD A,H
ADD A,8 ;CcTapumi OauT ampeca yBeJIMUMBaeM Ha 8
LD H,A
CP #58 ;IIpoBepseM, OBJI JIM BEIXOI 3a IpenesiHl BKpaHa
JR C,PR13 1
LD H, #40 ;IIepeBOOVM I[IO3MLMI IIedaTV B BEPXHIKD
; CTPOKY »KpaHa
PR1I3 1 LD (23684) ,HL ;BOo3BpallaeM PaCCUMTAHHEIN alpec
; TOBMLUM [IedaTu
POP HL
JR WRITE
; IIBeT «duepHMI» INK
PR 16 LD A, (HL) ;UMTaeM clJenyouuy 0anT M3 CTPOKU
AND %111 ; BHImesigseM 3 mianumx Oura (3HauveHusa 0...7)
PUSH BC
LD B,%11111000 ;B perucTtpe B - Macka OmToB nmusa INK
PR16 1 LD C,A
LD A, (IY+85) ;23695
AND B ;ocBobOXIaeM OMTH Npelpnaylero aTpubyTa
OR C ; U BAaNMCHBAEM Ha MX MECTO HOBOE SHAaueHUue
LD (IY+85),A ;BO3BpamaeM OauT aTpudbyTOB
PR16 2 POP BC
INC HL
JR WRITE
; lBeT «Obymarm» PAPER
PR 17 LD A, (HL) ;c uBeToM PAPER aHasormuHo INK
AND %111
RLCA ; TOJIBKO IpenBapmMTesIbHO CIOBUI'aeM
RLCA ; OUTH Ha CBOe MECTO
RLCA
PUSH BC
LD B,%$11000111
JR PR16 1
; Mepuanme FLASH
PR 18 LD A, (HL)
AND 1
PUSH BC
LD B,%01111111
PR18 1 RRCA
JR PR16 1
; ApxocTe BRIGHT
PR 19 LD A, (HL)
AND 1
PUSH BC
LD B,%10111111
RRCA
JR PR18 1

; VMuBepcus INVERSE (3-11 OMT B CMCTEMHOM IepPEeMEeHHOMU P FLAG)
PR_ZO LD A, (HL)
AND 1
PUSH BC
LD B,%11110111
RLCA
RLCA
PR20 1 RLCA
LD
LD
AND
OR
LD

IY+87)

~ QW QO

IY+87),A



JR PR16 2
; Pexum Hasmoxenusa OVER (1-1 6uT B CuCTeMHOM HnepemeHHOM P FLAG)
PR 21 LD A, (HL)

AND 1
PUSH BC
LD B,%11111101
JR PR20 1
; losmumoHMpoBaHMe kypcopa AT
PR 22 LD A, (HL) ;0epeM HOMEpP CTPOKMU
CP 24 ;ecam GoJybme 24, TO BHXOI IO3ULIUU
JR NC, OUTSCR ; IedaTu 3a [Npenesil 3KpaHa
INC HL
PUSH DE
PUSH HL
CALL 3742 ; BHIUMCJIIEM alpec Hauajla CTPOKM
POP DE
LD A, (DE) ;0epeM HoOMep cToJbla
CP 32 ;ecnu BoJsibme 32, TO BHXOI [NO3ULUM
JR NC, OUTSCR ; INedaTy 3a NpeleJiel 5KpaHa
INC DE
ADD A,L
LD L,A
LD (23684) ,HL ;3anoMmHaeM aIpec HOBOMW IO3ULUU
POP HL
EX DE, HL
JP WRITE
OUTSCR RST 8 ; coobmeHne Bericuka
DEFB 4 ; «Out of screen»

PRSYM  .........
; Tabmamua IIepexXxonoB Ha IMIpolenyphl IJId YIIPaBJIAKINMX KOIOB
TABLE DEFB 13

DEFW PR 13

DEFB 16
DEFW PR 16
DEFB 17
DEFW PR 17
DEFB 18
DEFW PR 18
DEFB 19
DEFW PR 19
DEFB 20
DEFW PR 20
DEFB 21
DEFW PR 21
DEFB 22
DEFW PR 22
DEFB 0

[TokOHYMB ¢ TEKCTaMH, IEPENIEM K OITUCAHUIO IPOTPAMMBI, KOTOPasi BBIBOJUT Ha 3KpaH CHPAUT
MIPOU3BOJILHOM KOH(PUTYpAIIMU, HO CHaYajda CTOUT CKa3aTh HECKOJIBKO CJIOB O TOM, UTO CO00#
MPEJICTABIISIFOT CIPANTHI C TOYKU 3pEHUS MporpaMMucTa. MBI yke onmHchIBaIu paboTy co
cripaiiTaMu ¥ BaM M3BECTHO, YTO B TIPUHIIMIIE - 3TO OJIOKW JaHHBIX, OpTaHU30BAHHBIC
ompezeneHHbIM 00pazoM. Hamo cka3aTh, 4TO CyIIECTBYET MHOXKECTBO PAa3IMYHBIX (JOPMATOB
crpaiitoB. Hanpumep, hopmat cripaiitos, mpuHsATHI B Laser Basic oTinugaercs ot Toro,
KOTOpBIA Ucnonb3yeTcs B Beta Basic, a TOT, KOTOPBII XOTHM MPETIOKUTH MBI, B CBOIO O4Yepe/lb,
HE MMOX0X HU Ha MEPBbI, HU HAa BTOPO, U BCE OHU OTJIMYAIOTCS OT TOr0, KOTOPBIA MBI
MIPOJIEMOHCTPHUPOBAIIN B IPEBIIYIINX TIaBaX. [ TaBHBIM KpUTepHreM B BEIOOpe popmara Oiioka
JIAHHBIX SIBJISIETCS] CIIOCOO BBIBOJIA CIIpaiiTa Ha ’KkpaH. [IpencraBnsempiii HaMu crtoco0, OBITH
MOJKET, HE CaMbIii ONTUMAIILHBIN B IJIaHE OBICTPOICHCTBUS, HO 3aTO MPOTPaMMa UMEET
MHUHUMAJIbHBIE pa3MePhl MPU MAKCUMAJIbHOM KOJIMYECTBE BO3MOXKHOCTEN. Tak, Harpumep,
CIIPAWT MOKET YaCTUYHO WJIN JTa)K€ MOJHOCTHIO BBIXOJIUTH 32 MPEIEIIbl DKPaHa, a BIBOJ MOKET
OBITH OCYILIECTBJIEH I10 JIIOOOMY W3BECTHOMY MPUHIUITY 00BbEIUHEHNS N300paKeHU (TO €CTh C



3amereHueM 6o mo AND, OR unu XOR). /st ynpolieHus mporpaMMel cripailT Oyner
BBIBOJMTKCS IO CHMBOJIaM, KaK U B OMTUCAHHOM paHee mpouenype PUT.

Haunewm c pa3paboTku ¢opmara cripaiiToB, KOTOPBINA 3aBUCUT OT CIloco0a BbIBOJA Ipaduk, a
3areMm, MPHUBS3BIBASACH K (JOpPMATy, HAHMIIEM COOTBETCTBYIOIIYIO MPOLIEAYPY BBIBOJIA CIIPANTOB
Ha 2KpaH (CTporo roBops, pazpadboTka hopmara CIpaiiTOB U MPOLETYPhl UX BHIBOJA TOJIKHBI
IIPOTEKaTh NapauieIbHO, TAK KaK OJHO OT APYroro HEOTAEIUMO).

bnok 1aHHBIX, ONMUCHIBAIONINIA KaXIbIi CIPANT, OyJeT COCTOATh U3 ABYX YacTeil: 3arojioBKa,
BKITIOYAIOIIETO B C€0SI OTHOCUTEIIBHBIC KOOPAMHATHI M aTPUOYTHI ISl KAXKI0TO 3HAKOMecTa (3Ta
qacTh OyJeT HamoOMUHATh Popmar cripaiitoB s npoueaypsl PUT), 1 JaHHBIX O COCTOSIHAH
nuKcenei (1mo 8 6aiT Ha 3HAKOMECTO - Kak B CUMBOJIbHOM Habope). 3aroioBok OyaeT
HAuMHATHCA yKa3aHUEM OOIIEeH IIIOMaau CIpaiTa, Mii HHAYe - KOJMYECTBA 3HAKOMECT,
COCTABJISFONIUX CHpaKT. JlJ1st 3TOro JOCTAaTOYHO OJHOTO 0aifTa, 4To MO3BOJMT CO3/1aBaTh
CIIpaiThI IJIOIMIA/IBIO 10 255 3HakoMecT. 3aTeM JJIs OMMCAHUS KaXK/10I0 CUMBOJIAa TOTpeOyeTcst
no 3 GaiiTa, kak u B npornenype PUT:

1-i1 OaiiT - oTHOCUTENIbHAS BEPTUKAIbHASI KOOPJIMHATA JAaHHOTO 3HAKOMECTA B CIPaiTe;
2-11 GaliT - OTHOCUTEIbHAS TOPU30HTANIbHAS KOOPAMHATA JaHHOI'O 3HAKOMECTa B CIIPaMTe;
3-it OaliT - cymMmMapHbIe aTpHOYTHI 3HAKOMECTA.

Taxum 006pa3oM, MOXKHO COCTaBUTh IPUMEPHO TAKOM 3aroJ0BOK:

SPRITE DEFB
DEFB 0,2,15
DEFB ,0,6, 1,1,6, 1,2,6, 1,3,6
DEFB 2,1,6, 2,2,6
Bropyro yacTb 6510ka JaHHBIX COCTABIIAIOT yXKE 3HAKOMBIE BaM ONMMCAHUS ITHUKCEIEH 3HAKOMECT
(mo 8 GailT Ha KaXxK70e), MPUYEM OHH JOJIKHBI OBITh TIEPEUYHCICHBI B TOM MOPSIIKE, B KOTOPOM
YKa3aHbl B 3aT'0JIOBKE, HAaIpUMep (BCETO JTOJIKHO OBITH 7 CTPOK - 10 KOJIMYECTBY CUMBOJIOB,
BXOJISAIINX B CIIPANT):

=R O

DEFB 33,39,62,255,0,127,127,127
DEFB 246,73,146,255,0,11,222,251

DEFB 35,216,225,228,3,16,148,35

Tenepp pa3zdepemcs ¢ YUCIOBBIMU ITapaMeTpaMu, HEOOXOAUMBIMH JIJIs BBIBOJA cripaiiTa. [lepen
oOpalieHreM K Ipoleaype BbIBOa, KOTOpyto Mbl HazBasiu PTBL, B peructpe B HyXHO 3a1aTh
BEPXHIOIO TPaHMIly ONuchIBaromiero npsimoyroibHuka (ROW), B C - neByto rpanuiy
onuceiBatolero npsmoyroiabHuka (COL), B HL - agpec 610ka gaHHBIX cripaiiTa (MeTKa
SPRITE), a B akkymynsiTope - KOl KOMaHIbI, OIIPEIEIISIONIEH Cr1ocod BHIBOJIA CITPANTOB,
KOTOPBII B caMOM HauaJie paboThl IpoLeyphl OyA€T BCTaBJICH B OCHOBHOM IIMKJI BEIBOAA U TEM
CaMbIM BMECTO COCTABJICHHS YETBIPEX MMOXOKUX JAPYT Ha APyra MOAIPOrpaMM MOKHO
N0JIb30BaThCsl OJHOM. [[11 00BIYHOTO BBIBO/IA C 3aMEILIEHUEM TP bIAYIIEro H300paKeH s
HY)XHO 3a1aTh komanay NOP - oTcyTcTBHe onepaiuu, KoTopas koaupyercs 6aiitom 0; s
ocymiectBieHus Beioaa o npuHnuny OR, AND unun XOR Heo0XoauMo BCTaBUTH B MPOIEAYPY
xoman el OR (HL), AND (HL) unu XOR (HL), umetromue kop #B6, #A6 u #AE
COOTBETCTBEHHO. UTOOBI HE IepKaTh B FOJIOBE BCE 3TH KOJIbI, MMEET CMBICI ONPEACTUTh UX KaK
KOHCTaHTHI ¢ momMo1bto qupekTrBsl EQU u npucBouTh UM yno004nTaeMble HMEHa!

SPRPUT - BbIBOA ¢ YHUYTOXEHUEM MPEABIAYIIETO H300PaKEHUS;

SPROR - BeiBox no mpuaIinny OR;

SPRAND - BeiBox mo npuniny AND;

SPRXOR - BeiBox o npunIumy XOR.



B nannom npumepe BHOBb puMeHeHa komana EX (SP),HL, o 31ech BepinHy cTeka MOXHO
paccMaTpuBaTh B KAYECTBE BPEMEHHON NIEPEMEHHOM, U TAKOW MTPHUEM MOXKET OBITh paCCMOTPEH
KaK OJIMH U3 CIIOCOOOB OOPHOBI ¢ HEXBATKOW PETUCTPOB.

PTBL
SPRPUT EQU 0 ;KOO xoMaHmZsl NOP
SPROR EQU #B6 ;konm xoMaHnel OR (HL)
SPRAND EQU #A6 ;Koo koMaHnIel AND (HL)
SPRXOR EQU #AE ;kon koMaHnel XOR (HL)
PUSH HL
LD (MODE) , A ;yCTaHaBJIMBAEM CIOCOO OOBeIMHEeHUS
; U300paxeHuUMm
LD A, (HL) ; KOJIMUEeCTBO 3HAKOMECT B CIpanuTe
INC HL
PUSH HL ;ymMHOXaeMm Ha 3 (pesyiabTaT B HL)
LD L,A
LD H,0
LD E,L
LD D,H
ADD HL, HL
ADD HL, DE
POP DE
ADD HL, DE ; HayaJiO OAHHBEIX, ONMCHEBAWNIMX IMKCEJIU
EX DE, HL
PTBL1 PUSH AF
PUSH BC
LD A, (HL) ; BEpTHUKAJIbHAA KOOpPIMHATa B CIpanTe
INC HL
PUSH HL
ADD A,B
CP 24
JR NC, PTBL4 ;ecyiM 3HaKOMECTO BHIXOIOMUT 3a MNpenesitl 3KpaHa
PUSH DE
CALL 3742 ;IoJlydaeM aIpec CTPOKM 3SKpaHa
POP DE
EX (SP) ,HL
LD A, (HL) ; TOPMBOHTAaJIbHAS KOOpAMHATAa B ClIpanuTe
EX (SP) , HL
ADD A,C
CP 32
JR NC, PTBL4 ;€CJIM 3HaAKOMECTO BHXOIMUT 3a Npenesitl 3KpaHa
ADD A, L
LD L,A
LD B,8
PUSH HL ; COXpaHdeM alpec 3KpaHa
PTBL2 LD A, (DE)
MODE NOP
LD (HL) , A
INC DE
INC H
DJNZ PTBL2
POP BC ; BOCCTaHaBJIMBaEeM anpec skKpaHa B BC
LD A,B ;onpenenigeM anmpec aTpubyToB
AND #18
SRA A
SRA A
SRA A
ADD A, #58
LD B,A
POP HL ; BOCCTaHaBJIMBaeM angpec IOaHHBX
INC HL
LD A, (HL) ;IepeHoCcuM OamT aTpubyTOB B BUIeoOydep

DEC HL



LD (BC),A
PTBL3 POP  BC

POP  AF
INC HL
INC HL
DEC A
JR NZ, PTBL1
POP  HL
RET
PTBL4 LD HL, 8
ADD  HL,DE
EX DE, HL
POP  HL
JR PTBL3

OnuceIBaroMi
MPSIMOYTOJIbHUK

Puc. 7.1. Cnpatim u3 uepvt FIST

PaccmoTpuM npumMep BbrIBOJA clipaiiTa MpoU3BOJIbHON KOHpUrypauuu (puc. 7.1). He npasna nu,
MHOT'M€ Y3HAJIM B HEM OAHOro u3 nepconaxkeu urpsl FIST. Bee neno B ToM, 4TO 3TOT CIIpalT Kak
HEJIB3s JIy4Ile IeMOHCTPUPYET 3P PEKTUBHOCTH MPEII0KEHHOW HaMu miporieaypsl PTBL,
MOCKOJIBKY €ro (popma 3aMETHO OTIUYAETCS OT MPSIMOYTOJILHON. YTIpaBisIoias 4acTh
IIPOrpaMMbI NTOJIY4YHUIIACh JT0BOJIBHO KOPOTKOM:

ORG 60000

ENT $

LD A,48 ;INK 0: PAPER 6

LD (23693) ,A

XOR A ; BORDER O

CALL 8859

CALL 3435

LD A,2

CALL 5633

LD B, 10 ; ROW

LD C,15 ; COL

LD A, SPRPUT ;BEIBOI C YHMUTOXEHMEM IIpelbnylero
; u30bpaxeHusa

LD HL, SPR1 ;UuTeHMe anpeca cnpamnrta SPRI1

CALL PTBL

RET

PTBL ...,
; 3aroJioBOk cIpamnrta
SPR1 DEFB 22

DEFB 0,3,48, 0,4,48, 1,3,48, 1,4,48, 2,2,48
DEFB 2,3,48, 2,4,48, 2,5,48, 2,6,48, 3,2,48
DEFB 3,3,48, 3,4,48, 4,0,48, 4,1,48, 4,2,48
DEFB 4,3,48, 4,4,48, 5,0,48, 5,1,48, 5,2,48
DEFB 5,3,48, 5,4,48

; IaHHHe chonpanTa
DEFB 0,0,0,0,3,12,209,46
DEFB 0,0,0,0,192,32,224,240
DEFB 249,34,38,43,43,48,35,248
DEFB 16,112,56,8,16,48,16,240
DEFB 3,6,31,61,61,59,59,27
DEFB 254,255,255,255,255,255,255,255
DEFB 64,224,255,255,255,255,255,255



DEFB 0,0,255,192,224,243,252,240
DEFB 0,248,4,2,2,250,50,28
DEFB 31,7,5,6,7,15,15,31
DEFB 255,255,254,229,3,247,247,235
DEFB 240,0,0,0,252,254,254,254
DEFB 0,0,0,0,0,62,103,77
DEFB 0,0,0,0,0,0,249,255
DEFB 31,31,63,63,127,255,255,255
DEFB 235,219,219,219,252,224,193,131
DEFB 254,254,254,126,254,252,252,248
DEFB 65,67,71,69,34,30,0,0
DEFB 255,255,255,255,63,7,0,0
DEFB 255,254,252,248,240,224,0,0
DEFB 3,3,1,2,2,1,0,0
DEFB 248,248,152,198,1,255,0,0
EcTb cMBbICII HEMHOTO IPOKOMMEHTHPOBATh PUBEICHHBIE BBIILIE YNCIOBBIE JAHHBIE, KOTOPHIE
MOJTHOCTBHIO COOTBETCTBYIOT OMMCAHHOMY BbIIIE (hopMmaty. B 3aronoBke nepeuucieHs!
(Harpumep, AJis NEPBON CTPOKH):
22 - ob1iee KOJIMYECTBO 3HAKOMECT B CIIPaMTe,
0 - koopauHaTa Y MepBOro BEIBOJMMOTO Ha SKPaH 3HAKOMECTA, B3STasi OTHOCHTEIHHO
JIEBOI'O BEPXHETO yIJIa ONUCHIBAIOLIETO MPSIMOYTOJIbHUKA,
3 - koopauHaTa X TOTO e 3HAKOMECTa,
48 - cymmapusble atpudyTsl 3Hakomecta: PAPER 6, INK 0.
Janee uayT TpOMKH 4nCes, OTHOCSALIUECS K IPYTMM 3HAKOMECTAaM CIIPANTa U B
H0CJIEI0BATENbHOCTH, YKa3aHHOM BbIIIE: KOOpAMHATA Y, KOOpAHHATa X, CyMMapHbIe aTpUOYTHI.

CIIPAUT-TEHEPATOP

MoxHO 10 pa3HOMY cO3/aBaTh OJIOKM JaHHBIX IS CIIPAiTOB, HAYMHASL C CAMOT'O IIPOCTOTO
crioco0a, Korjia n3o0paxeHue cHavajia pucyeTcs Ha Oymare, a 3aTeM BBIMHCHIBAIOTCS €r0 KOJIbI
6aiiT 3a 0aliToM. M0OKHO BOCIIOJIb30BaThCsI IPUBEICHHON HAMHU B YE€TBEPTOM IJ1aBe MPOrpaMMOH,
JUIsl KOTOpO# cHavasa co3naetcst GoHT (Hampumep, B Art Studio), COOTBETCTBYIOIIMM OTHOMY
WIN Cpa3y HECKOJIbKUM CIIpaiiTaM, 1ociie 4ero KoJibl BCe paBHO TpeOyeTCs 3anucaTh U TOIBKO
3aTeM YK BBOAUTH B mporpammy. O0a BapraHTa TpeOyrOT 3aTpaT O0JBIIOT0 TPYy/1a U BPEMEHU U
OTIPaB/IbIBAIOT €05 JIMIIb B CIy4asx HEOOJIbIINX CIpaidToB (Mopsiika 1 - 6 3HaKoMecT).
VYuurtsiBas Bce 3T0, Mbl COWIM HEOOXOIMMBIM MPEATIOKUTH IPOrpaMMy, KOTOpasi OJTHOCTHIO
UCKJTIOYAeT KaKue-1100 3amuch, a popMHUpyeMble €0 KOJJOBbIE OJIOKM MOXKHO cpa3y BCTpauBaTh
B CO3/1aBacMbl€ BaMU UTPBHI.

[TporpaMma cocToUT U3 IBYX dacTel - OelicuKOBCKOM U Ko10BoM. Eciu BbI paboTaerte ¢
MarHuTo(hoHOM, TO IporpaMmy Ha belicrke MOXKHO HCHIOJHATD Cpasy, €CIIH XKe C IUCKOBOJIOM,
TO TPHU CTPOKH TEKCTa CIEAYeT 3aMEHUTH (KaKue MMEHHO, CKa3aHO HUXKE). 3aTeM BBEIUTE U
OTTPAHCIUPYHTE acceMOIEPHYIO YacTh, CO3/1aB COOTBETCTBYIONINI KOJOBBIH (haitn. Tenepsb
MOYHO paboTaTh co crpaiitamu. [locie BBosia 1 ctapTa mporpaMMbl Ha BallleM SKpaHe MOsSBUTCS
MeHI0. Ecniu BBl TpeiBapuTENbHO MPOCMOTPHUTE TEKCT IPOrPaMMBI, TO JIETKO OOHApYXHUTE, KaKue
(YHKLIUU OHA MOXKET BBIMIOJIHATH, TEM HE MEHEE KOPOTKO MPOKOMMEHTHPYEM 3TH OMIHH.

Load Screen - 3arpy3ka skpanHoro ¢aiina

Create Sprite - coznanue crpaiita

Save Sprite - coxpanenue cripaiT-aiina

New Sprite - ynaneHue cipaiiTOB U3 MaMSTH JJIsl HA4aJla CO31aHusI HOBOTO CITPaT-
daitna



View Table - mpocmoTtp TabnuIel cMeleHHid CIIPaTOB B CrIpaT-(aiiie

Quit Program - BeIXO U3 IPOrpaMMbl
Haxxumas xnaBumm Q 1 A, MOXKHO mepeMeniaTb Kypcop B BHJIE HHBEPTHPOBAHHO MOJIOCKU
BBEPX HJIM BHH3 I10 CTPOYKaM MeHI0. OTMETHB KypcOpOM HY)KHBIH ITyHKT, HOKMUTE KiaBuiry M
JUTS BBITTOJTHEHHST (DYHKITUH.

[Tpexne Bcero HEOOXOAUMO 3arpy3uTh SKPaHHbIH (haiii, AJIs Yero npeHa3HavyeH MepBbId MyHKT
meHio Load Screen. Buu3sy skpana nosiButcs 3anpoc SCreen name:, Ha KOTOPBI HY>KHO BBECTH
UMl 3arpy’kaeMoi KapTUHKH co crpaiitamu. [locie 3arpy3ku 3kpaHHOTO Qaiiia mporpamma
CHOBA BBIIJIET B MEHIO.

[Toce 3TOro MOXKHO «BBIPE3aTh» C KAPTHHKH CIIPAlThI, BBIOpaB cieayromuid nyHkT Create
Sprite. OKHO ¢ MEHIO HCYE3HET C SKPaHa U OCTAHETCS TOJIBKO 3arpyKeHHas! KapTUHKA U
MaJeHbKHI MyHKTUPHBINA KBaapaTtuk. C momompio kiaasum Q, A, O u P momecture ero B
BEPXHHI JIEBBI YToJl BEBIOPAaHHOTO CHpaiiTa U HAXKMUTE KiaBuiry M, 4ToObl 3aguKkcrpoBath
MECTOINOJIOKEHUE KBaIpaTUKa Ha 3KpaHe. 3aTeM, yIpaBiisisd TEMH XKe KJIaBUIIaMU, paclIupbTe
€r0 JI0 HY)KHBIX pa3MepOB, YTOOBI CIIPANUT MOJTHOCTBIO MOMECTUIICS BHYTPH OTMEUYEHHOM
IMYHKTUPOM 00JIaCTH U elle pa3 HaxmuTe kiasuiry M. Bo3Bpar B MeHIO MOKaXXeT, YTO CIpaiT
YCIICIIHO 3aKOIUPOBAH - MOXHO CO37aBaTh cieayronuii. Eciu co3mano yxe 10CTaTouHO MHOTO
CIPANTOB U BCE OHU UMEIOT 3HAUUTENIbHbIE Pa3Mephl, TO MAMATH MOXKET HE XBaTUTh. B 3ToM
citydae nporpamma Beiaact cooduienue Out of memory! Bel MokeTe COXpaHHUTh MOJTyYCHHBIN
crnpaiiT-(aiin, BeI3BaB oniMio Save Sprite, M Ha4aTh CO3JaHKUE CIEAYIOIIEro, IPeABAPUTEIbHO
OYKCTHB MaMsITh, BEIOpaB MyHKT New Sprite.

[lepen coxpanenueM crpaiT-¢aiina Hy>KHO OyeT BBECTH €ro UMsl, O KOTOPBIM OH OyAeT
3amucaH Ha BHEUTHUN HOCHUTENb, a TIEPe]l YAAJICHUEM CIIPAWTOB U3 MaMITH MOTpedyeTcs
MOJATBEPAUTH CBOE HAMEPEHHE, HAXKaB KJIaBHUILY Y.

[Tocnenuss onmust Quit Program B 0COOBIX KOMMEHTAPHSIX HE HYXAAETCsl, TOITOMY CKaXKeM
TOJIBKO, YTO BO M30ekaHHe CIydailHOro BbIXo/a (a clie0BaTeIbHO, U MOTEPU JaHHBIX ) HY’KHO
OyzeT Taxke NOATBEPANUTH HIIM OIIPOBEPTHYTH BBIOOD.

Coo01mmuM ere o01Me «IKCIITyaTallMOHHbBIE» XapaKTePUCTUKHU CIIpaiiT-reHepaTopa: Kax bl
BHOBbB CO3/1aBaE€MBIH CIIPAHT MOKET 3aHUMATh IUIOMIA b 10 255 3HAKOMECT, €CJIA BaM 3aX0UeTCs
4qyTh OOJIbILIE - OTUCHIBAIONIUI PSIMOYTOJIBHUK BCE PABHO HE MO3BOJIUT, CKOJIBKO OBl HU
cTapaiuch. MakcHUMaabHOE KOJIMUYECTBO CIIPAMTOB /Ui OJIHOTO cipailT-¢aiiia - 22, mocie 4ero
€ro HeoOXOMMO COXpaHUTh. M mocienHee, CO3/1al0TCs CIIPAUThI TOJIBKO MPSIMOYTOIbHOM

(bopMBI.

Jnist TOoro uToOBI BaM Jierye ObII0 pa3odpaThes B 3TOM CEPBUCHOI porpamMme, IpuBeaeM
paci@poBKy MCTIONb3yEMbIX 0003HAYEHHH, a TaKkKe TaUM KpaTKOe ONKUCAaHUE €€ OCHOBHOMN
4acTH - (YHKIIUU CO3JIaHMs CIIpaiTa:

Maccusebr:

m$ (6,13) - HAUMEHOBAHMUS OIIIMI MEHIO
s (22) - CMEIIEHHUs CIIPAiTOB OTHOCUTENBHO Hayana crpait-gdaiina
IlepemeHnHbIE:
spr - KOJIMYECTBO CO3[JaHHBIX CIIPATOB
addr - aJipec CIEIYIOLIETO ClpanTa
col, row - KOOPAUHATHI OKOH U CIIPANTOB (IIEpEMEHHAs TOW UCHOJIb3YETCs TAKKE AJIs
oTpeieNIeHus TIO3ULUHU Kypcopa MEHIO)



len, hgt - pa3Mepsl OKOH U CIIPAUTOB
pap - IBET PAPER OKOH
k$ - CUMBOJI HA)KaTOW KJIABUILIU

KoucrauTsr:

scr - aJIpec KTEHEBOI0» 3KpaHa
ad0 - agpec Havajga cupanT-gaiina
ramka, svscr, restor, clsv, setv, gtbl - aAp€Ca OAHOMMCHHBIX IIPOLICAYP

Onmmem «ueHTpansHyio» noanporpammy TEHEPATOPA CIIPAVITOB - noamporpamMmy
CO3J1aHUs CIIPANTOB:

10
20
30
40
50

60
100
110

120
130
135
140

150
160
170

180

190
200
210
1000
1010
1020
1030
2000
2010

2010 - ecnu co3mano 22 crpaiita, COOOIIEHNE O TOM, YTO CIpaiT-(haiin 3aBepiueH.
Heo0xoauMo ero coXxpaHuTh U Ha4aTh HOBBIH.

2020 - BBIBOJ DKPaHHOW KapTUHKHU.

2030 - onpeneneHre HaYaIbHBIX 3HAYEHUH IEPEMEHHBIX «BBIPE3aEMOTr0» CIpaiiTa.

2040 - BpIBOZ IO 3aJJaHHOMY pa3Mepy H B 3aJaHHOM MECTe SKpaHa MyHKTUPHOI paMKH,
OTMEYaroIIeH OyayIui CripaiT.

2045..2090 - ycraHOBKa paMKH B BEpXHUH JIEBBII YTOJI «BBIPE3aEMOT0» CIIpaiTa.

2100 - ynaneHue paMK{ U 3BYKOBOM CHUTHAJI MTOCIe HaXKaTus KiaBuu M.

2110 - BBIBOJI paMKH.

2130..2170 - BBIOOp KeMaeMoro pasmepa crpamnra.

2200 - xoupoBaHHe CrpaiiTa.

2210 - ecnu poriegypa gtbl BO3BpAIAeT HEHYJIEBOE 3HAYCHUE, TO PACCUUTHIBACTCS
BEJIMYMHA CMEUICHUS CIIPaiiTa OT Havyaja CrpanT-Qaiiia, a nepeMeHHast addr yKa3bIBaeT
Ha KOHeIl cripaiT-daiiia.

2220..2240 - BeI1aeTcst COOOIIEHNE O HEXBATKE MAMSITH ISl CO3JJaHUS CIIpaiiTa 3a1aHHbIX
pa3MepoB. MOKHO COXPaHHUTH CIIPalT-(haiiyl 1 HauaTh HOBBIM HJIH MOIBITATHCS CO3/1aTh
CIIPAlT MEHBIIUX PAa3MEPOB.

POKE 23693,40: BORDER 5: CLS

DIM m$(6,13): FOR n=1 TO 6: READ m$(n): NEXT n

DIM s(22): LET spr=0

LET scr=30000: LET ad0=36912: LET addr=ad0

LET ramka=65000: LET svscr=65003: LET restor=65006:
LET clsv=65009: LET setv=65012: LET gtbl=65015
RANDOMIZE USR svscr

REM --- MEHIO ---

RANDOMIZE USR restor: LET row=6: LET col=8: LET len=15:
LET hgt=13: LET pap=7: GO SUB 8000

LET row=0

IF row<O THEN LET row=5

IF row>5 THEN LET row=0

FOR n=0 TO 5: PRINT PAPER 7; BRIGHT 1;AT 7+n*2,9;m$ (n+1):
NEXT n

PRINT INVERSE 1; BRIGHT 1;AT 7+row*2,9;m$ (row+l)
PAUSE 0: LET kS$S=INKEYS

IF k$="a" OR k$="A" THEN BEEP .01,20: LET row=row+1l:
GO TO 130

IF k$:"q" OR k$="Q" THEN BEEP .01,20: LET row=row-1:
GO TO 130

IF k$<>"m" AND kS$<>"M" THEN GO TO 150

BEEP .01,20: GO SUB (row+1)*1000

GO TO 100
REM --- SBAT'PY3KA DKPAHHOM KAPTUHKM —--
INPUT "Screen name: "; LINE n$

LOAD n$CODE 16384,6912

RANDOMIZE USR svscr: RETURN

REM --- COS3JAHME CIPAUTOB —---

IF spr=22 THEN LET row=11l: LET col=4: LET len=23: LET hgt=3:
LET pap=3: GO SUB 8000: PRINT AT row+l,col+l; PAPER pap;



2020
2030

2040
2045
2050
2060
2070
2080
2090
2100
2110
2120
2130

2140

BRIGHT 1;"Sprite-file complete!": BEEP 1,-20: PAUSE O:

RANDOMIZE USR restor
LET spr=spr+l: LET row=12: LET col=15: LET len=1
POKE 23303,1len: POKE 23304,hgt

RETURN

: LET hgt=1l:

POKE 23301,col: POKE 23302, row: RANDOMIZE USR ramka

PAUSE 0: LET kS$=INKEYS

IF (kS$="g" OR k$="Q") AND row>(0 THEN
RANDOMIZE USR ramka: LET row=row-1l: GO TO 2040
IF (k$="a" OR k$="A") AND row<24-hgt THEN
RANDOMIZE USR ramka: LET row=row+l: GO TO 2040
IF (kS$="o" OR k$="O") AND col>0 THEN

RANDOMIZE USR ramka: LET col=col-1: GO TO 2040
IF (kS$="p" OR k$="P") AND col<32-len THEN
RANDOMIZE USR ramka: LET col=col+l: GO TO 2040
IF k$<>"m" AND kS$<>"M" THEN GO TO 2045
RANDOMIZE USR ramka: BEEP .01,20

POKE 23303, len: POKE 23304,hgt: RANDOMIZE USR ramka

PAUSE 0: LET k$=INKEYS$

IF (k$="a" OR kS$="A") AND hgt<24-row AND len* (hgt+1l)<256

THEN RANDOMIZE USR ramka: LET hgt=hgt+l: GO TO 2
IF (k$="g" OR k$="Q") AND hgt>1 THEN

RANDOMIZE USR ramka: LET hgt=hgt-1: GO TO 2110
IF (k$="o" OR k$="0O") AND len>1 THEN RANDOMIZE USR ramka:

2150

2160

2170
2200

2210
2220
2230

2240
3000
3010
3020
3030
3040
4000
4010
4020
4030
5000
5010
5020
5030
6000
6010
6020
7000
7010

7020

7030
7040
8000
8010
8020

8030
8040
8050

LET len=len-1: GO TO 2110

IF (kS$="p" OR k$="P") AND len<32-col AND (len+l)*hgt<256

THEN RANDOMIZE USR ramka: LET len=len+l: GO TO 2
IF k$<>"m" AND kS$<>"M" THEN GO TO 2120

BEEP .01,20: POKE 23300,hgt*len: RANDOMIZE addr:
LET ad=USR gtbl

110

110

IF ad THEN LET s (spr)=addr-adO: LET addr=ad: RETURN

LET col=6: LET row=1l: LET hgt=3: LET len=20: LET pap=2

GO SUB 8000: PRINT AT row+l,col+3; PAPER pap;
BRIGHT 1;"Out of memory!"

LET spr=spr-1: BEEP 1,-20: PAUSE 0: RETURN
REM --- COXPAHEHVME CIPANT-OAMIA ---

IF NOT spr THEN RETURN

INPUT "Sprite name: "; LINE n$

SAVE n$CODE ad0, addr-ad0

RETURN

REM --- YIAJIEHUE CIPAUT-OAMJIA W3 IAMATH —--
IF NOT spr THEN RETURN

GO SUB 7000: IF kS$<>"y" THEN RETURN

LET spr=0: LET addr=ad0: RETURN

REM --- IIPOCMOTP TABJIMIH CMENEHWIA CHPATOB ---
CLS : IF NOT spr THEN RETURN

FOR n=1 TO spr: PRINT "Sprite No ";n,"Offset ==
PAUSE 0: RETURN

REM --- BHXO[ 3 MINPOI'PAMMH ---

GO SUB 7000: IF k$<>"y" THEN RETURN

CLEAR : STOP

REM --- 3AIIPOC ---

LET row=11l: LET col=5: LET len=21: LET hgt=3: LET pap=6:

GO SUB 8000
PRINT AT row+l,col+l; PAPER pap; BRIGHT 1;
"Are you shure (Y/N)?2"

";s(n):

PAUSE 0: LET k$=INKEYS$: IF k$="Y" THEN LET k$="y"

BEEP .01,20: RETURN

REM --- OKHA ---

POKE 23301,col: POKE 23302,row: POKE 23303, len:
RANDOMIZE USR clsv: PRINT PAPER pap; BRIGHT 1;:
RANDOMIZE USR setv

LET 1=len*8-1: LET h=hgt*8-1

PLOT col*8,175-row*8: DRAW 1,0: DRAW O,-h: DRAW -1,0:

RETURN

NEXT n

POKE 23304, hgt

DRAW 0, h



9000 REM --- JAHHHE MEHIO ---

9010 DATA "Load Screen"

9020 DATA "Create Sprite"

9030 DATA "Save Sprite"

9040 DATA "New Sprite"

9050 DATA "View Table"

9060 DATA "Quit Program"

9900 REM --- ABTOCTAPT IIPOT'PAMMH ---
9910 POKE 23693,40: BORDER 5: CLEAR 29999
9920 LOAD "sptgen"CODE

9930 RUN

Ecnu BeI paboTtaere B cuctreme TR-DOS, To HECKOJIBKO CTPOK 3TOM MPOrpaMMBbl CIIEIyeT
3aMEHUTH HA IPUBEIACHHBIC HIKE:

1020 RANDOMIZE USR 15619: REM : LOAD nSCODE 16384,6912
3030 RANDOMIZE USR 15619: REM : SAVE nS$CODE ad0,addr-ad0
9920 RANDOMIZE USR 15619: REM : LOAD "sptgen"CODE

1 TOJIBKO ITOCJIC 3TOI'0 MCII0JIb30BAaTh.

Hexotopsie mponenypsl, Kak BbI 3aMETHIIN, HAITUCAHBI HAa acCeMOJIepe U BBI3BIBAIOTCS (DyHKIIHEH
UsR. Ilpu ucnonp30BaHuM psijia MOANPOrpaMM B MALIMHHBIX KoJax u3 belicuka Bo3HUKaeT
po0iema, Kak ONpesleNIUTh ajgpeca oOpalieHus K HUM. M0XHO, KOHEUHO, OTTPaHCIUPOBATh
KaX/1yI0 U3 HUX OTJIEJIbHO, 33J1aB JUIsl KaXK101 onpeeeHHbIN HayaabHbIN aJpec UM B OJTHOM
ucxonHoM (haitie ykazatb HeckoibKko aupekTuB ORG. Ho mpu 5TOM BOSHHKHYT qpyrue
CJI0KHOCTH, CBSI3aHHBIE C KOMIIOHOBKOM IIporpaMmbl. MOYKHO Takke, OTTPaHCIUPOBAB BECh
HaKeT MPoLeaAyp KaK €ANHOE LeJI0e, IPOCMOTPETh 3aT€M MOIY4YE€HHbIE KOJIbI C TIOMOLIbIO
Jau3acceMOiiepa v HallTH TOYKH BXOJa B KaKayto nogmnporpammy. Ho mipu atom, ecinu
noTpeOyeTcst BHECTH B TEKCT KaKue-IM00 U3MeHeHHs (a 0COOCHHO YacTo 3TO MPHJIETCS JeaTh
Ha JTare OTIaAKH), TO BCIO padOoTy M0 ONPEAEICHUIO apecOB IPUIETCS IOBTOPATH C HaYaa.

B cBs13u ¢ 3TMM MBI ITpeuiaraeM BaM Haubosiee NpocToil crnocod, 4acTo MpUMEHSIEMBIi B
NOJOOHBIX CUTYAIHSIX: B HAYaJIe aCCEMOJIEPHOTO TEKCTa HYKHO BCTaBUTH psil KomaHz JP,
HepeAaoLX yIpaBIeHHe BCEM MPOLEAYpaM MaKeTa, K KOTOPbIM UMeeTcs o0pallieHne 13
belicuka (1100 u3 npyroro sA3bika). 3Has, 4To KomaHa JP B mamsitu 3aHumaet 3 Oaiira,
HECJIO’KHO BBIYUCIUTH aJpec 000N MpOoLeyphl 10 €€ «IOpsIIKOBOMY HOMepy». Briocnenctsun
MBI €l1le HE pa3 BOCIOJIb3yeMCs STUM METOA0M, IIO3TOMY Mbl M OOPATHUIIN HA HETO Ballle
BHHUMAaHHUE.

OcHoBHas yacThb nakeTa - 370 noanporpamma GTBL, coxpansiomnias B namstu o0pa3 sKpaHa B
npussToM ais npoueaypsl PTBL ¢popmate cnipaiitos. [Toanporpamma OUT BT Ttakke
otHocutcs Kk Hel. IIpu BeizoBe GTBL B nepemenHoit  SP coxpaHseTcs HayaJlbHOE COCTOSIHHUE
ykaszatens creka SP. JlenaeTcst 3To A1 KOPPEKTHOro BbIXoja B beiicuk B citydae
BO3HUKHOBeHUs onmbku (Out of memory - HexBaTKa MaMsATH).

ITonmporpamma RAMKA BBIBOANT Ha 3KpaH MyHKTUPHBIN NPAMOYTOJIBHUK, OTMEYAIOIINN
TPaHMIIBI CO3/1aBaeMOro crnpanrta. Beiog nponssoaurcs no npuHuuny XOR, nostomy npu

IMOBTOPHOM O6paI_I_IeHI/II/I K mpoueaype HpC)KHI/Iﬁ BU]J OKpaHa NOJHOCTBIO BOCCTAHABJIMBACTCA.

[Toamporpamma SVSCR HyxHa 11 COXpaHEHUsI SKPAHHOTO U300paXKEHUS B TAMSTH IS
MOCIIEAYIOLIETO €r0 BoccTaHoBiIeHUs npoueaypoil RESTOR.

B naker BKiItou€HBI Takke ABe onucaHHble panee npouenypsl CLSV u SETV st ouncTku okHa
9KpaHa U YCTAaHOBKU B HEM IIOCTOSTHHBIX aTPHOYTOB.

ORG 65000



ORIGIN EQU S
ADDR EQU 23670
ATTR EQU 23695
SCREEN EQU 30000
N _SYM EQU 23300
COL EQU 23301
ROW EQU 23302
LEN EQU 23303
HGT EQU 23304
; 65000
JPp RAMKA
; 65003
Jp SVSCR
; 65000
Jp RESTOR
; 65009
Jp CLSV
; 65012
Jp SETV
; 65015
GTBL CALL RESTOR
LD (_SP),sP
LD IX, (ADDR)
H @OpMI/IpOBaHVIe 3aI'OJIOBKaA
LD A, (N_SYM)
CALL OUT BT
LD A, (ROW)
LD L,A
LD H,0
ADD HL, HL
ADD HL, HL
ADD HL, HL
ADD HL, HL
ADD HL, HL
LD A, #58
ADD A,H
LD H,A
LD A, (COL)
ADD A, L
LD L,A
LD DE, (LEN)
LD BC, 0
GTBL1 PUSH BC
PUSH DE
PUSH HL
GTBL2 LD A,B
CALL OUT BT
LD A,C
CALL OUT BT
LD A, (HL)
CALL OUT BT
INC HL
INC C
DEC E
JR NZ,GTBL2
POP HL
LD DE, 32
ADD HL, DE
POP DE
POP BC
INC B
DEC D

; BEPXHASA IOONyCTHMMAas I'paHMulla chopanT-odania
; TEKyWIMM ampec B chOpanuT-danie

; 3HaUeHUe aTpubyTOB OKHAa

;aIpec «TEeHeBOTO» BKpaHa

;paccumMTaHHas B Belcuke nJjomanb crpamTa
; KOOpIMHATHE cIpaiTa

;pa3Mepsl cropamnTa

; BOCCTaHAaBJMBAaeM 2KPAHHYID KapTUHKY
; 3allOMMHaeM COCTOSHME CTeKa IJd

; BO3BpaTa IpPY BO3HUKHOBEHMM OLMOKM
;ampec KOHLa cHnpanT-daina

; KOJIMYEeCTBO SBHAKOMECT
; B CO3IDaBaeMOM cCIpanrTe

; 3aIMCEBaeM IMEepPBBEIM OaUT B cHOpanT-Qamni
; BEIUMCJIIAEeM adpec aTpubyTos

;IIOBMLMA 10 BEPTMKAJIM BHYTPMU clIpalTa
; IO3MUMSA IO TOPMUI3OHTAJMU

;0anT aTpubyTOB

;riepexongrmM K clenymomen CTpOKe



JR NZ,GTBL1
; IaHHBEE COCTOSHMA IUKCeJIel

LD A, (HGT)
LD B,A
LD A, (ROW)
GTBL3 PUSH AF
PUSH BC
CALL 3742 ; BHIUMCJIIIEeM alpecC HadaJIbHOT'O 3HAaKOMecTa
LD A, (COL)
ADD A, L
LD L,A
LD A, (LEN)
LD B,A
GTBL4 ©PUSH BC
PUSH HL
LD B, 8 ;IIepenuceBaeM B cropauT-damnn 8 OGantT
; BHaKoOMecCTa
GTBL5 LD A, (HL)
CALL OUT_BT
INC H
DJIJNZ GTBLS
POP HL
INC HL ;IepexonuM K CJenyrleMy 3HaKOMEeCTY
POP BC
DJNZ GTBL4
POP BC
POP AF
INC A ;IepexonuM K Cllenyplel CTpokKe
DJNZ GTBL3
PUSH 1IX ;BO3BpamaeM B Belicuk anpec
POP BC ; KOHLIa cHnpamr-odania
RET
OUT BT PUSH BC ;3anmce B conpamT-dans bavrta u3 A
PUSH HL
; I[IpoBepka HaIMuMsa CBOOOOHOM NIaMATU
PUSH IX
POP HL
LD BC, ORIGIN ;ajpec KOHLlA CBOOOIOHOM NaMATHU
; IOJa chnpamnT-dania
AND A ;ouncTka ¢uiara CY mnepeln BHUMTaHUEM
; (ecim »TOTO He CrHejlaTb, Pe3yJbTaT OyHmeT HeBepeH!)
SBC HL, BC jecnu TexkyumM azmpec moctur ORIGIN,
JR NC, OUTRAM ; NPOMCXOIMT BHIXOI B Bencuk
POP HL
POP BC
LD (IX),A ; 3alMCEIBaeM OauT B chopanT-danni
INC IX ; YBeJIMUMBAEM apec pa3MelleHMSI KOIOB
RET
OUTRAM LD SP, (__SP) ; BOCCTAaHAaBJIMBAEM S3BHAUeHUE CTeKa
LD BC, 0 ;BO3BpamaeM B BeMCHMK KOO OWMOKM
RET
__SP DEFW O ;IIepeMeHHad OJid COXPaHeHMAa ykKa3aTeJld CTeka
; PucoBaHMe NpsAMOYTOJIBHOM NYHKTMPHOM PpPaMKMU
RAMKA LD A, (ROW)
PUSH AF
CALL 3742 ; BHIUMCJIIEM alpec »PKpaHa
LD A, (COL)
ADD A, L
LD L,A
CALL HOR ; IPOBOOVIM BEPXHION JIMHMIO
CALL VERT1 ;pucyeM OOKOBEIE CTOPOHEL B IIEPBOM
; CTPOKE OKHa
LD A, (HGT)

DEC A



JR 7, RAMK2 ;obxXomMM, €CIM eOUMHCTBEHHAd CTpPOoKa
LD B,A ;UMHaUe pucyeM OOKOBEHE CTOPOHEL 10 BCel
; BBICOTE OKHa

POP AF
RAMK1 PUSH AF
CALL VERT ; 3aKaHUMBaEM IIPEeNeOylyln CTPOKY
POP AF
INC A ;IepexonuM K cllenyrouen
PUSH AF
CALL 3742 ; BEIUMCJIIEM alpec sSKpaHa
LD A, (COL)
ADD A,L
LD L,A
CALL VERT ; CTaBMM BEPXHME TOUKMU
CALL VERTI1 ; 3aKaHUMBAEM BEPTUKAJIbHBIM NTYHKTUP
POP AF
DJNZ RAMK1 ; IIOBTOPAEM
PUSH AF

RAMKZ2 POP AF
; TopuM3OHTAaJIbHAaA NYHKTUPHAaA JIMHUA

HOR PUSH BC
PUSH HL
LD A, (LEN) ;pUcCyeM IyHKTHUP I[10 WMPUHE OKHAa
LD B,A
HOR1 LD A,%10011001 ;daxTypa NOYHKTHUPHOM JIMHUMK
XOR (HL) ;o0BeIMHAEM C SKPAaHHEIM M300paxXeHMNeM
LD (HL) , A ;BO3BpallaeM Ha 3KpaH
INC HL
DJNZ HOR1
POP HL
POP BC
RET

; PucorpaHmMe IOByxX TOUeK nOjid OOKOBBIX CTOPOH pPaMKMU
VERT PUSH HL

LD A,128 ;JleBas TodKa
XOR (HL)
LD (HL) , A
LD A, (LEN) ;UIleM anmpec NpaBOM CTOPOHEL OKHA
DEC A
ADD A, L
LD L,A
LD A,l ;Ipaeas TouYkKa
XOR (HL)
LD (HL) , A
POP HL
RET
; BOKOBHIE CTOPOHEl PaMKM IIO BEICOTE 3HakKoMecCTa
VERT1 INC H ;IponyckaeM 3 psama NIUKCeJien
INC H
INC H
CALL VERT ;CTaBMM TOUKM Ha JIEBOM U IIPaBOM
; CTOPOHAaX MNPAMOYTI'OJIbHMKA
INC H
CALL VERT ;IIOBTOpPAEM IJId Cllenyolero pdana
INC H ;OejlaeM CJleOyoUUM IIPOMEXYTOK
INC H
INC H
RET

; CoxpaHeHMe ofOjlacTu BUreobydpepa B «KTEHEBOM» 3SKpPaHEe
SVSCR LD HL, 16384

LD DE, SCREEN
LD BC, 6912
LDIR

RET



; BoccTaHOBJIeHME M300PaXeHMUS Ha BKpaHe

RESTOR LD HL, SCREEN
LD DE, 16384
LD BC, 6912
LDIR
RET
; HNommpoTrpaMMma OUMCTKM OKHa
CLSV = .........
; [NommporpaMMa yCTaHOBKM aTpuOyTOB B OKHE
SETV ~ .........
MYJbBTHUIIVIMKALIUA

B GonpmIMHCTBE KOMITBIOTEPHBIX UI'P MEPCOHAXKHU OECIPEPHIBHO NEPEIBUTAIOTCS 110 IKPaHy,
CO3/1aBasi HEIOBTOPUMBIE CUTYAIMH, YeM COOCTBEHHO U MPUBJIEKAIOT K ce0e BHUMaHUE
MHOTOUYHCJICHHON apMuu nouutateneit ZX Spectrum. B msaToii raBe Mbl ke clerka 3aTpOHYIIN
po0OsieMy IBUKEHUS N300pakKeHU, IPOSICHUB C MIOMOILBIO HECKOIBKUX IPUMEPOB T€
MPUHIIMIIBI, KOTOPBIE JIe)KAT B OCHOBE JIF0O0T0 MepeMeIeHHs 10 IKpaHy, Oyab TO TEKCTHI HIIN
cupaidTel. Tenepb HacTaJlo BpeMs BHECTU B 3TOT BOIIPOC IMOJIHYIO SICHOCTh, IIOKa3aB CIIOCOOBI,
HauboJIee YacTo UCMOJIb3yeMble B UTPOBBIX MPOTrpamMmMax.

Y Bac MOKeT BO3HUKHYTb BOIPOC, a 3a4eM, COOCTBEHHO, PACCMAaTPUBAaTh HECKOJIBKO Pa3HbIX
CII0CO0O0B, HE MPOILE JIU OTPAHUYUTHCS OJTHUM, TOJIBKO OYEHb XOPOILIUM, U IPUMEHSTH €r0 BO
BCEX CIIy4asixX KOMIIBIOTEPHOU «KHU3HU». Bee 1e10 B TOM, YTO BO3MOXKHBI COBEPILIEHHO
OTJIMYHBIE JIPYT OT Jpyra CUTYalluu, OIpeiesieMble KOHKPETHBIM 3aMbIciioM. CKaxkeM, AJis
IPOCTBIX CK’KETOB HET CMBICTIA UCIIOIB30BATh CII0XKHBIE CIIOCOOBI IIEPEABHIKEHHS CIIPANTOB, a B
HACBHIIIEHHBIX UTPaX MPOCTHIE CIOCOOBI YK€ MOTYT OKa3aThesl Hed(h(HEeKTHBHBIMHU.

ITepBblii c10C06 OCHOBAH HA CKPOJUIMHIE OKOH, U €CJIM BBl IIPUIIOMHUTE IIPOrpaMMy, KOTOpast
pa3BUTAET B pa3HbIE CTOPOHBI CTBOPKH JKEJIE3HOW PELIETKH, TO IOJIYYUTE O HEM ITOJIHOE
npeacTaBieHue. TeM He MeHee, Mbl BHOBb K HEMY BO3BPAILlaeMCsl, IOCKOJIbKY B HallleM
pacnopsKeHHH MosiBUJIach y100Hast polielypa AJis BbiBojia cripaiToB. [lepeuncianm neicTus,
XapakTepHbIe AJIs 3TOro crocooa:

e TIOMECTHUTE HA DKPAH CIIPpalT, HAIIpUMEDP, ¢ oMoILb0 npouenypsl PTBL, ycranosus
pexum SPRPUT;

e 3aJaiTe OKHO, I10 pa3MepaM IOKPBIBAIOLIEE ITOT CIPAUT U BBIIIOJHUTE CKPOJUIUHT IIPH
MIOMOIIHN OJHOM U3 YETHIPEX PACCMOTPEHHBIX BbILIE Mpoueayp. CpaiT J0BOIBHO PE3BO
YCTPEMHUTCS B HY’)KHYIO CTOPOHY, TaK 4TO B IPOrpaMMe He0OXO0AUMO MPeyCMOTPETh
HEOOJIBIIYIO 33JIEPKKY.

Puc. 7.2. Ilepemewenue cnpaiima cKpoiIuH2OM OKHA

Cpa3sy ke BUJCH U HEJJOCTATOK 3TOTO CI10c00a, KOTOPBI COCTOUT B TOM, YTO CIIPAUT
nepeMenaeTcs o SKpaHy BMecTe ¢ (POHOM, TOCKOIbKY CKPOJUIMHT 3aXBAThIBAET BCE
u3o0pakeHue B okHe. OTCI0/1a SICHO, YTO MPUMEHATh TAKOW METO/ MOKHO JIUIIb B TEX CIIydasx,
Korza (oH Kak TaKOBOW OTCYTCTBYET WJIH, IO KpalfHEl Mepe, MeJIKHUE JeTalli He MO0NaiaioT B
C/BUraeMoe OKHO. B kadecTBe WIUTIOCTpaluy K CKa3aHHOMY ITPUBEEM HEOOIbIIYIO



POrpaMMKY, KOTOPas IJIaBHO MEePEMEIIAET 10 IKPaHy CUMIIATUYHBINA MapOBO3UK,
03aMMCTBOBaHHBIN HamMu U3 crpaiiT-daiima SPRITE2B makera Laser Basic (puc. 7.2).

ORG 60000

ENT S
XOR A
CALL 8859
LD A,5
LD (23693) ,A
CALL 3435
LD A,2
CALL 5633
; HauasbHada yCTaHOBKA pPerucTpoB npouenypel PTBL
LD B,10
LD c,0
LD A, SPRPUT
LD HL, PAROW
; BEIBOI Ha 3KpaH «IIapoBO3UKaA»
CALL PTBL
; 3azmaHue napaMeTpoB OKHa
LD HL, #A00 ;COL = 0, ROW = 10
LD (COoL) ,HL
LD HL, #320 ;LEN = 32, HGT = 3
LD (LEN) , HL
LD B, 0 ;3allaHue IJIMHBEL NIpofera «IIapoBO3MKa»
; (0 = 2560 nukcemnen)
MOVE PUSH BC
CALL SCR _RT ; obpalleHre K IIpolelype CKPOJUJIMHT'a BIPAaBO
POP BC
DJNZ MOVE
RET
; lloonmporpaMMa CKPOJUJIMHI'A OKHa BIIPaBO
SCR RT .........
; HNommporpamMa BHBOHA CIpamTa
PTBL  .........
; llepeMeHHBIE K IpolLenype CKPOJJIMHIA
COL DEFB O
ROW DEFB O
LEN DEFB O
HGT DEFB O

; 3aroJIoBOK IAHHEIX IJA «IIapOBO3MKa»
PAROW DEFB 14,0,0,5,0,1,5,0,2,5,0,3,5

DEFB 1,0,5,1,1,5,1,2,5,1,3,5,1,4,5

DEFB 2,0,5,2,1,5,2,2,5,2,3,5,2,4,5
; IaHHBIE

DEFB ,3,15,63,64,95

0,0,0

DEFB 0,0,0,255,255,254,1,255

DEFB 0,0,0,192,160,70,201,73

DEFB 0,0,0,0,30,33,26,18

DEFB 24,248,152,253,133,181,181,181
DEFB 33,39,62,255,0,127,127,127
DEFB 246,73,146,255,0,254,252,251
DEFB 230,83,134,189,133,133,173,214
DEFB 0,192,96,160,160,160,160,96
DEFB 181,133,253,0,255,38,20,15
DEFB 127,0,255,0,255,83,138,7

DEFB 244,11,247,0,255,41,69,131
DEFB 35,216,228,3,249,148,35,192
DEFB 192,32,216,176,96,192,128,0

Bropoii ciocod He MHOTUM cliokHee niepBoro. OH OCHOBaH Ha MHOTOKPAaTHOM BBIBOJIE CIIpaiiTa
Ha 9KpaH. Eciu Ha KaX/10M 11are U3MEHATh Ha €AMHUIY OJJHY U3 KOOPJIUHAT, TO CIIpaT Oyaer



JIBUTATHCSI NApaJuIeIbHO COOTBETCTBYIOIIEH TPaHULIE KpaHa, €Clii K€ MEHSAThb cpasy 00e, To OH
HayHeT NepeMeIaThes 1o auaroHanu. OCHOBHOE TpeOOBaHUE K CIIPANTY - OH JOJIKEH UMETh 110
KpasiM IIyCTO€ MPOCTPAHCTBO MIMPUHON B OJIHO 3HAKOMECTO, MHAU€ N300pakeHNne, IOMELIEHHOE
Ha 9KpaH Ha MpeAbIAYyILIEeM 11are, He OyAeT NOTHOCTBIO 3aTUPAThCs CIEAYIOIIMM BbIBOAUMBIM
CIIPATOM M I10 DKpaHy IOTSHETCs HE NPELyCMOTPEHHBIN IPOrpaMMUCTOM ciel. Takum
00pa3oM, eciM IyCThle MecTa CJIeNaHbl BOKPYT BCEro CIpaiiTa, TO €ro MOXKHO CIIOKOHHO
Hepe/IBUTaTh B JII0OOM HAIPaBJICHUHU, €CIIU JK€ 3apaHee U3BECTHO, YTO OH Oy/ET epeMenaTbest
BIIPABO U HUKYJ1a OoJiblIe (KaK B IPUMeEpE HUXKE), TO TOCTATOYHO OCTaBUTh ITYCTYIO MOJIOCKY
LIMPUHON B OJJHO 3HAKOMECTO TOJIBKO CJIEBA.

K coxanenuto, 3T0T cocod nepeMerneHus crpaira Toxe He JHUIICH Hel0CTaTKa, BUJHOTO
HEBOOPYKEHHBIM IJ1a30M: BMECTE C U300pakeHUEM, JEHCTBUTENLHO MOUIEKALUM YAAJIECHHUIO,
CIIPalT KaK JIACTUK COTPET BooOIIEe Bech (OoH 1no3aau ceds. CrpaBUTHCS ¢ ITUM MOKHO TOUHO
TakK ’ke, KaK Mbl PEKOMEH/IOBAJIM BbIILIE, - BBIBOAUTH CIPANT Ha CIUIOMIHOM (DOH, TUILICHHBIH
CJIOHOTIO IIef3aXa, YTO MPUEMIIEMO ISl OTPaHUYEHHOI0 YHCIla UTPOBBIX CIOKETOB. B kauecTBe
WITIOCTPALMK IPUBEIEM IIPOrpaMMy, KOTOpast [IepeIBUTaeT 110 SKpaHy clieBa HaIIPaBO
MaJIEHbKOT'0 TMHO3aBpa, nepedpasierocs k HaMm u3 urpsl LITTLE PUFF:

ORG 60000

ENT $
XOR A
CALL 8859
1D A, 7
LD (23693) ,A
CALL 3435
1D A,2
CALL 5633
; OCHOBHasg 4YacTb IPOTPaMMb
1D c,-4
MOVE LD B,10
LD A, SPRPUT
LD HL, DIN
PUSH BC
CALL PTBL
1D BC, 10
CALL 7997
POP BC
INC C
1D A,C
CP 32
JP M, MOVE ;ecny KooparHaTa MeHbme 32 (C yyeToM 3HakKa)
RET
; [ommporpammMma BBIBOIA clIpalTa
PTBL  .........
; 3aroJIOBOK OAHHEIX IIJId «KIOMHO3aBpa»
DIN DEFB 16,0,0,4,0,1,4,0,2,4,0,3,4
DEFRB 1,0,4,1,1,4,1,2,4,1,3,4
DEFB 2,0,4,2,1,4,2,2,4,2,3,4
DEFB 3,0,4,3,1,4,3,2,4,3,3,4
; IaHHBIE @
DEFB 0,0,0,0,0,0,0,0
DEFB 0,0,0,0,0,0,0,0
DEFB 0,0,0,0,0,70,117,42
DEFB 0,0,0,0,0,64,160,064
DEFB 0,0,0,0,0,0,0,0
DEFRB 0,0,2,6,11,21,46,31
DEFB 78,72,110,52,123,111,96,31

DEFB 192,128,219,173,71,254,127,0
DEFB 0,0,0,0,0,0,0,0



DEFB 53,100,85,181,20,4,0,0
DEFB 205,188,63,119,103,231,55,185
DEFB 248,0,0,192,224,240,208,224
DEFB 0,0,0,0,0,0,0,0
DEFB 0,0,0,0,0,0,1,0
DEFB 28,57,67,167,156,191,157,0
DEFB 24,120,184,48,38,140,96,0
DEFB 0,0,0,0,0,0,0,0
HporpaMMa COACPIKUT BCCIr0 OJIUH LMHUKII U HACTOJIBKO ITPOCTA, YTO B JOIMOJHUTCIIBHBIX

KOMMCHTapUAX HE HYXXIACTCH.

Tpertuii cnnocod UCMOJIb3yET BBIBOJ CIIPAUTOB Ha 3KpaH 1o npuHuuny XOR, KOTOpbIN 3aJ105KEeH
B niporieaype PTBL (kak, Bupouem, u apyrue). [Ipumenenue npuniuna XOR s o0beTMHEHUS
n300pakeHHI TO3BOJISIET JIETKO CIIPABUTHCS C MPOOIEMOI BOCCTAHOBIEHUS (JOHA TTPH
nepeMenieHnu crpaiitos. [lepeuncivmM BHavale Bce onepauu, KOTOpble JOKHA BBHIIOJIHUTh
nporpamma:

e cIpailiT nomeraercs Ha 3kpan npoueaypoit PTBL, B pexume XOR;

e Yepe3 HEKOTOpOoe BpeMs (JIOJIKEH e CIpalT HEMHOIO NOOBITh Ha SKPaHe) BTOPUYHO
BbINOIHsAETCS npouenypa PTBL nis Toro xe cnpaiita, onsTh ke 1o npuHiumy XOR,
IIPY 3TOM OH CTHUPAcCTCH;

e KOODJMHATHI CIIpaiiTa (WK OJIHA U3 HUX) U3MEHSIOTCA U BCE MIOBTOPSIETCS CHAvaja, pu
9TOM CIIPAMT MOSBJISAETCS HAa DKPaHE YK€ B JPYTOM MECTE.

[IpoaensiBast BCe 3T0 MHOTOKPATHO, MOYKHO TOJTYYHTh HEIIOXO0M 3P (EKT MyIbTHILTHKAIIUH C
coxpaHeHueM (hoHa.

[TponemMoHcTpHUpyeM 3TOT clIOCOO HA IPUMEPE IPOTrpaMMbl, KOTOpasi B IeHCTBUN BBITJISAUT
ciexyronmm odpaszom. ITo mopore ¢ py)kbeM Ha U3TOTOBKY JBUTAETCS COJAAT, MEIUIEHHO, HO
BEPHO MPUOIIKAACh K CTEHKE U3 0eoro Kkuprnuda. MoxKHO JIeTKO 3aMETUTh, YTO JBUKCHHE
COCTOUT U3 JIBYX (a3, KaKI0H U3 KOTOPBIX, OUEBUJIHO, TIOJKEH COOTBETCTBOBATH OJMH CIIPAMNT:
MIEPBBIN - HOTH BMECTE U PY>Kb€ UYTh-4yTh MPUIIOAHITO U BTOPOH - HOTU pacCcTaBJIEHBI B IIare, a
PYXKbBEC IIPU 3TOM OITYCKACTCAd HEMHOI'O BHU3. KOF}Ia COJIAAT MpOXOaAUT MUMO CTCHKH, UX
KapTUHKW HAUMHAIOT CMEIMBaThes 1o npuHuny XOR, 4To Mbl 1 HaOII01a6M Ha DKpaHe -
TIOSIBIISIETCS KaKOE-TO Xa0THYECKOe N300pakeHNe, Kak OyATO YeIOBEK MPOANPAETCS CKBO3b
CTeHY, a He uaeT MuUMo Hee. OIHAKO MOCIe TOTO KaK CTEHKa OKa3bIBaeTCs 033U COJIIaTa, MBI
oOHapyXuBaeM, 4To 00a n300paKeHUs MOJIHOCTHIO BOCCTAHOBUIIUC.

ORG 60000

ENT S

LD A, 4

LD (23693) ,A
XOR A

CALL 8859

CALL 3435

1D A, 2

CALL 5633

; PucoBaHme mnensaxa, COCTOAWETO U3 OOPOTM M CTEHH
CALL GRUNT
; BeIBOI mnepBOM asbl cHpanTa «cojmaT» B pexuMme XOR

LD B, 9 ;3amaeM KoopIMHATy Y

LD Cc,-3 ;HaduaJIbHOE 3HAauveHMe KOOPpIOMHATEL X
LOOP LD A, SPRXOR ;YyCTaHaBJIMBaeM PEeXMM BHBOIA

LD HL, SOLD1 ;3amaeM azpec chnpaurta 1 dasw

PUSH HL

PUSH BC



CALL PTBL

LD BC, 20 ;3aldepxKa clIpaliTa Ha DBKpaHe
CALL 7997
POP BC
POP HL
; [loBTOpPHEI BEBOL IepbBOl (asel cnpamnra b pexuMe XOR
LD A, SPRXOR
PUSH HL
PUSH BC
CALL PTBL
POP BC
POP HL
INC C ; yBeInMuMBaeM KooOpIOMHAaTy X
; BreiBOO BTOpOM dasbl chnpanTa «cojamaT» B pexmume XOR
LD A, SPRXOR
LD HL, SOLD2 ;3amaeM ampec cnpanta 2 ¢asw
PUSH HL
PUSH BC
CALL PTBL
LD BC, 20
CALL 7997
POP BC
POP HL
; [oBTOPHBEIM BEHBOL BTOPOM (asze cnpalra B pexuMe XOR
LD A, SPRXOR
PUSH HL
PUSH BC
CALL PTBL
POP BC
POP HL
INC C ; yBenuMBaeM KoopIMHaTy X
LD A,C ; KOJIMYEeCTBO WAaIroB cojimaTa
CP 32 ;IIpOBEepKa YCJIOBUS KOHIA «IOPOIM»
JP M, LOOP
RET

; lommporpaMMa pPMCOBAaHMA IeM3axa
GRUNT EXX

PUSH HL
LD BC, #4700 ;HaYaJlo I'OPMBOHTaJIbHOM JnuHuM (B=71,
CALL 8933
; PucopaHMEe «IOPOXKU»
LD DE, #101
LD BC, 250
CALL 9402
; PucoBaHMe «CTEeHE»
LD BC, #915 ;B =9, C =21
STEN PUSH BC
LD A, SPRPUT ; YCTaHaBJIMBAEM PEXMM BEBOIA
LD HL, STENA ;3amdaeM ampec clOpaMTa «CTeHa»
CALL PTBL
POP BC
INC B
LD A,B
CP 13
JR C, STEN
POP HL
EXX
RET

PTBL  .........
; BaroJIOBOK IAaHHEIX [IePBOM Gas3H cHopalTa «CojmaT»

SOLD1 DEFB 10
DEFB 0,0,7, 0,1,7, 1,0,7, 1,1,7
DEFB 2,0,7, 2,1,7, 2,2,7
DEFB 3,0,7, 3,1,7, 3,2,7

14 14 14 14 14 14

~
~



; LanHble nepBoM Gasbl cHpalTa «COJIOAT»
DEFB 1,4,13,27,91,35,28,3
DEFB 128,32,112,184,182,140,56,192
DEFB 12,16,19,15,15,7,3,27
DEFB 8,32,12,156,192,152,172,192
DEFB 60,63,114,45,31,47,112,123
DEFB 250,7,0,183,160,44,192,56
DEFB 0,0,2,255,96,224,0,0
DEFB 51,7,1,6,12,19,30,15
DEFB 220,220,216,33,27,11,135,134
DEFB 0,0,0,128,64,192,128,0
; BaroJIoBOK IaHHBEIX BTOPOM (Qaspl cIpalTa «CoJjoaT»
SOLD2 DEFB 9

DEFB 0,0,7, 0,1,7, 1,0,7, 1,1,7
DEFB 2,0,7, 2,1,7, 2,2,7
DEFB 3,0,7, 3,1,7

14 14 14 14

; IanuHple BTOpOM Gasel cropamnTa
DEFB 3,8,26,55,183,71,56,7
DEFB 0,64,224,112,108,24,112,128
DEFB 24,32,38,31,31,15,7,55
DEFB 16,64,24,56,128,48,104,128
DEFB 121,254,239,200,178,127,62,204
DEFB 244,14,251,0,239,65,91,0
DEFB 0,0,0,8,252,128,128,0
DEFB 243,111,15,0,6,6,1,15
DEFB 184,184,184,0,48,214,173,239
; BaroJIoBOK cCIHpaNTa «CTeHa»
STENA DEFB 2
DEFB 0,0,7, 0,1,7
; IaHHEIE cHOpaMTa «CTeHa»
DEFB 0,223,223,223,0,253,253,253
DEFB 0,223,223,223,0,253,253,253

YeTBepThlii c110c00 OCHOBAH Ha MPUHITUIIE 3aIMCH YaCTH SKPAHHOTO U300paKEHUs B
OydepHyro 00J1aCTh MAMSTH C TOCIEAYIOIINM €T0 BO3BpaToOM Ha 3KpaH. CHavaia MmosCHUM CYTh
ATOTO C10c00a, a 3aTeM MPUBEIEM HEOOJIBIIIYIO IPOrpaMMy, KOTOpasi €ro UILTIOCTPUPYET.

B nporpamme TEHEPATOP CITPAVITOB st coxpanerus o6pasa S5KpaHa B IaMsTH
ucnonb3oBaiack npouenypa GTBL u yToObl He mucath elle OAHy MOANPOrpaMMy, IPUMEHUM ee
JKe U1 epechuiku B 0ydep pparmenTa sxpaHHOTro M300pakeHus. BcTapisis 3Ty nporeaypy B
porpaMMy, CieyeT MpeiBAPUTEIbHO BHECTH B Hee HEOOIbIINE U3MEHEHUS:

e yOpartb niepBbie yeThipe ctpoku (o CALL OUT_BT);
o Bce koMauasl CALL OUT_ BT 3ameHuts Ha

e B camoMm koHIie mpouenypsl GTBL (Henmocpencrsenno nepen uacTpykuueit RET) yopats
xomagasl PUSH IX 1 POP BC;
o BHyTpeHHss noanporpaMmma OUT BT taxke He HyXHa, TO3TOMY €€ MOKHO OITYyCTHUTb.

B ocranbHOM Bee octaercs 6e3 u3meHeHuil. [Tockonbky skpanHOe H300paKEHUE COXpaHsIeTCs B
MaMATH, HY>)KHO 1T03a00TUTHCS O BBIICTICHUH TSI 9TUX TEJIel HEKOTOpOoTo padodero Oydepa.
YroOsl Oydep He nepeKpbll 3aHATYIO IPOrPAMMOM MaMSTh, CIIEAYET 3HATh HE TOJIBKO apec ero
Hayaja (KOTOpbIi, KcTaTu, MOHAO0UTCS 171 BO3BpaTa noiydyeHHoro npouenypoit GTBL
n300pa’keHust), HO M €ro pa3Mep. BIUUCIUTB €ro MOYXKHO UCXO0/1s U3 IPUHATOTO HaMu Gopmara
crpaiiToB: konumaecTBo 3HaKoMecT (N_SYM) mmtoc 3aronoBok (N_SYMx3) mutroc g1aHHbIe



(N_SYMx8). Utoro momyuutcst N SYMx11+1. [y HEOOIBIINX CIIPAWTOB BIIOJHE MOYKHO
BKJIFOUHUTH Oydep B caMy IporpaMmy, BOCIIOJIb30BABIINCH TUPEKTUBON acceMOepa

BUFFER DEFS N SYM*11+1

Jo6aBum, 4TO IIpH TaKOM criocooOe 3aganus 0Oydepa pazmep ero MoxeT ObITh OOJIbIIe
pPacCUMTaHHOTO, HO HU B KOEM CJIy4ae He MEHbIIIE, MHAYE COXPAHSIEMBbIC KOJIbl YHUUTOXKAT YacTh
nporpammel! Kpome 3Toro, Haso cka3arb, uto DEFS nMeeT cmbIci UCnonb30BaTh TOIBKO JJIs
COXpaHECHHS HEOOBIINX YIACTKOB 3KpaHa, a MpHu padoTe ¢ OOIBIUMU H300pakeHUsIMHA (W
KOT/Ia OJTHOBPEMEHHO COXPAHSIOTCS MHOT'O OKOH) JIYYIIIE BBIJCIUTD JIJIS1 OTHX IIeJIel HEKOTOPBIN
Y4aCTOK MaMsTH BHE MIPOTrPaMMbl, YTOOBI COKPATUTH pa3Mep UCIIOTHAEMOTI0 MOIYJIS.

Jiist BoccTaHOBJIEHUSI N300paKEHHS HYXHO BOCIIONIb30BaThCs mporenypoii PTBL, 3anas B
KadecTBe anpeca crnpaiira metky BUFFER win aGcomtoTHbli agpec Oydepa, eciar OH HaXOAUTCS
BHE MPOrpaMMBbl (XOTs B 3TOM CJIy4ae ero yao0Hee 3a/1aTh KaK KOHCTaHTY).

Hepe‘lI/ICHI/IM OCHOBHBIC 3Tallbl p€ajin3aliii OIIMCBIBACMOI'O crocoba MNEPCABUIKCHUA cnpaﬁTa:

o npouenypoit GTBL 3abupaem B 6ydep yacTb s3KpaHHOTO N300paxeHus B popme
IPSMOYTOJIBHOTO OKHA;

e B 9TO ke Mecto nponeaypoit PTBL (B pexxume SPRPUT) BeiBoAMM clipaiiT;

e JermaeM HeOOJNBIIYIO 33JCPXKKY;

e paHee COXpaHEHHOE OKHO C M300paKeHHEeM YacTH dKpaHa nepeHocuM mpoueaypod PTBL
(B pexxume SPRPUT) 06paTHO Ha 5KpaH U B TO K€ CAMOE MECTO;

e M3MEHSEM KOOPJAUHATHI cripaiita (Jinbo OAHY U3 HUX, KaK B IPUMEPE) U MOBTOPsEM
NIEPEYHCIICHHBIC BBIIIE JEHCTBUS.

[Tpu cocTaBiieHUH TPOTPaAMMBI HTPbI HEOOXOMMO CIICIUTH 32 TEM, YTOOBI CIIPANT HE BBIXOINI
3a TIpeJielibl IKpaHa, 10 KpaifHel Mepe BJICBO U BBEPX, TaK KaK 3TOT0 HE JIOMYCKAeT Mpoleypa
GTBL.

OddexTuBHOCTH criocoda MPoIEMOHCTPUPYEM C TIOMOIIBIO IPUBEACHHON HIKE IPOTPAMMBI,
KOTOpasi mepeBUraeT 1o skpany 4yenoBeuka u3 urpsl EXPRESS. On npoGeraer MumMo KycTos,
3aKpbIBasi UX cOOOM MO ouepeIn, OJJHAKO 32 €r0 CIIUHOM KyCThl BHOBD MOSBISIIOTCS. JJoOexaB 10
JIeKalIero Ha Jopore KaMHs, 4eJIOBEUEK CIIOTHIKAETCS U MaJlaeT, Ha 3TOM JefCcTBHE
MUKPOMYJIbT(QHIbMA 3aKaHUNBAETCS (HO BBl MOYKETE MOTMBITATHCS €T0 MPOIOTIKUTH).

ORG 60000
ENT S
N SYM EQU 6 ;3amjaeM KOJIMYUeCTBO BHAKOMEeCT OKHa
LD A, 6
LD (23693) ,A
XOR A
CALL 8859
CALL 3435
LD A,2
CALL 5633
; Hauasio nmporpamme
CALL GRUNT ;PUCyeM IeMms3ax
LD C,0 ;HadaJIbHOE 3BHA4YeHMe KOOPIOMHATH X OJd

; «Beryumero dejioBeuka»
; llepeHOC OKHa C 4YacThbi M300paxeHusa B Oydep

LOOP LD B,10 ;COL = C, ROW = 10
LD (CoLn) ,BC
LD HL, #302 ;LEN = 2, HGT = 3

LD (LEN) , HL



LD IX,BUFFER ;B IX 3aHOCKMM HadaJlbHHM alpec Oybepa

LD A,N SYM ;B A 3aHOCHMM ILJIOWAaIb OKHA
PUSH BC
CALL GTBL ;obpas OKHa [NEepPeHOCHM B [aMAThb
POP BC
; BeIBOOIMM uYeJjiOBeYka Ha TO MeCTO, IOe OBUJIO OKHO
LD HL, MAN1 ;3adaeM anpec CHIpanTa «4eJjlIoBedeK»
LD A, SPRPUT ;3amaeM pexyuM BHBOIA
PUSH BC
CALL PTBL
; BBOoIMM HeOOJIBUIYID 3aOEPXKY
LD BC, 10
CALL 7997
POP BC

; PaHee 3amnoOMHEHHOE OKHO C M300paxeHMeM YacTM DKpaHa [IepPeHOCUM
; U3 bydepa o0OpaTHO Ha BKpaH

LD HL, BUFFER ;3alaeM HadaJIbHEM anpec Oybdepa
; C M300paxeHMeM 4YacTM sSKpaHa
LD A, SPRPUT ;yCTaHaBJIMBAEM PEeXMM BEBOLA
PUSH BC
CALL PTBL ; BEIBOL OKHAa Ha 3KpaH
POP BC
INC C ; yBeInuYMBaEeM KOOpIMHATY X UYeJjloBeuKa
LD A,C
CP 20
JR C, LOOP ; (mmm JP M, LOOP)
; BEIBOO uYejioBeuka, CIOTKHYBIETOCH O KaMeHb
LD BC, #B16 ;B =11, C = 22
LD A, SPRPUT ;yCTaHaBJIMBAEM PEXMM BEBOLA
LD HL, MAN2 ;3amdaeM ampec clhpalTa «ylIaBUUM UYeJIOBeuek»
CALL PTBL
RET
PTBL  .........
; U3MeHeHHasa npouenypa GTBL
GTBL LD (IX),A
INC IX
LD A, (ROW)
LD L,A
LD H,0
ADD HL, HL
ADD HL, HL
ADD HL, HL
ADD HL, HL
ADD HL, HL
LD A, #58
ADD A,H
LD H,A
LD A, (COL)
ADD A, L
LD L,A
LD DE, (LEN)
LD BC, 0
GTBL1 PUSH BC
PUSH DE
PUSH HL
GTBL2 LD A,B
LD (IX),A
INC IX
LD A,C
LD (IX),A
INC IX
LD A, (HL)
LD (IX),A

INC IX



INC HL

INC C
DEC E
JR NZ, GTBL2
POP  HL
1D DE, 32
ADD  HL,DE
POP DE
POP  BC
INC B
DEC D
JR NZ,GTBL1
1D A, (HGT)
LD B,A
LD A, (ROW)
GTBL3 PUSH AF
PUSH BC
CALL 3742
LD A, (COL)
ADD A,L
1D L,A
1D A, (LEN)
1D B,A
GTBL4 PUSH BC
PUSH HL
1D B, 8
GTBL5 LD A, (HL)
1D (IX), A
INC  IX
INC H
DJNZ GTBL5
POP  HL
INC  HL
POP  BC
DJNZ GTBL4
POP  BC
POP  AF
INC A
DJNZ GTBL3
RET

; PucoBaHme mnersaxa. Eme pas XOTMM HAIOMHMUTBL BaM O HeOOXOIMMOCTU

; coxpaHeHus HL' npm mcnosnbz3oBaHum nonmnporpammel 9402 ¥ aHAJIOTMUHBIX
; ey. Ilpu BEIBOBe MHNpoTrpamMel M3 GENS 3TO He KPUTMUYHO, a BOT B BelMCUK
; OyneT yXe He BEepHYTbCHA.

GRUNT EXX
PUSH HL
LD BC, #4700 ;B =71, C =0
CALL 8933
; PucoBaHMe «IOOPOXKM»
LD DE, #101
LD BC, 250
CALL 9402
; YCTaHOBKA «KaMHA»
LD BC, #C15 ;B =12, C = 21
LD A, SPRPUT
LD HL, KAM

CALL PTBL
; BEIBOI IBYX «KYCTOBY»

LD BC, #B05 ;B =11, C = 5
LD A, SPRPUT

LD HL, KUST

CALL PTBL

LD BC, #B10 ;B =11, C = 16

LD A, SPRPUT



LD HL, KUST

CALL PTBL
POP HL
EXX
RET
; I'pabmueckue nepeMeHHEHE
COL DEFB O
ROW DEFB O
LEN DEFB O
HGT DEFB O

; Bybep Inysa coxpaHeHMS OKHa SKpaHa
BUFFER DEFS N SYM*11+1
; BaroJIoBOK cHpaNTa «Oerylumy deJioBeUdeK»
MAN1 DEFB 6,0,0, 6,0,1, 6,1,0, 7,1,1,7

DEFB 2,0,3, 2,1,3
; IaHHEIe cHpalTa «Oerylumy deJioBeUdeK»

DEFB 83,111,255,127,255,255,127,255

DEFB 127,252,254,249,254,243,249,48

DEFB 190,31,31,15,15,7,3,3

DEFB 208,220,248,112,128,224,192,80

DEFB 27,123,231,7,15,14,12,30

DEFB 40,172,230,224,240,112,56,60
; B3aroJIOBOK CHpaNTa «ylaBUMY UYeJIOBEUYEeK»
MAN2 DEFB 6,0,0, 3,0,1, 7,0,2,6

DEFB 1,0,3, 1,1,7, 1,2,6
; IaHHBEIE CcHpalTa «ylaBUMY UYeJIOBEUYEeK»

DEFB 0,0,0,0,0,7,22,59

DEFB 3,1,7,31,63,127,255,255

DEFB 164,127,254,253,254,254,255,255

DEFB 123,124,124,63,79,112,63,15

DEFB 63,31,10,13,6,2,0,0

DEFB 127,127,255,255,255,47,237,89
; 3aroJIOBOK M IOaHHHE CIpanTa «KaMeHb»
KAM DEFB 1, 0,0,7

DEFB 0,0,0,30,103,159,254,124
; 3aTroJIOBOK cIOpamTa «KyCT»
KUST DEFB 4, 0,0,6, 0,1,4, 1,0,6, 1,1,4
; IaHHEIE cHOpanra «KyCT»

DEFB 33,12,102,242,185,13,53,121

DEFB 56,100,192,218,160,134,157,56

DEFB 29,204,110,38,54,182,87,91

DEFB 50,112,119,238,236,234,90,84
IIsiThIil croco® ydie BCero HauaTh ¢ ONUCAHKSI KAPTUHKH, KOTOPYIO (pOpMUPYET NpHBeIeHHAs
HaMHM IIporpamMma, a HE C oco0eHHOCTER MCTOJa, KaK MBI 3TO JCJIaJIM PaHBIIC. HCJ’IO B TOM, 4TO
3ACCh MPUACTCA BBECTH HECKOTOPLIC HOBLIC ITOHATHUA, TAKUC, HAIPUMEDP, KaK MACKa, U, KaK
TOBOPHUTCS B TAKMX CIIy4asax - «Iydlle OJUH pa3 yBUICTb...» Ilocie 3amycka mporpaMmsl epex
BaMH ITOABUTCA «MOpCKOfI» neﬁ3a>1<, COCTOSIIJ.[I/If/i U3 CUHEH MMOBEPXHOCTU BOJbBI, YHEPHOT'O
HOYHOT0 HeOa, Ha KOTOPOM, TEM HE MEHee, BUIAHBI Oenble 00J1aka (CKopee BCero UX OCBEIIaeT
JyHa), a MKy BOJOH 1 HEOOM - )KMBOIHMCHBIE OCTPOBA, BOJIM3U KOTOPBIX MEAJICHHO
MPOIUIBIBAET BOCHHBIN KOpadiib. OCOOEHHOCTDH 3TOr0 CrIocoba COCTOUT B TOM, UTO M300pakeHne
KOpabJIsl 3aKPBIBAET OCTPOB TOJIBKO IO KOHTYPY CIIpaiiTa, KOTOpBINA He 0053aTeIbHO OyIeT
0003HayeH MMPAMBIMU JIMHUAMHU, IPOXOAAIIUMUA I10 TPaHUIIaM 3HaAKOMECT. HOCTI/IFaeTCﬂ 9TO
6J1ar011ap51 HCIIOJIb30BAHUIO MAaCKU, TIO3TOMY HCO6XOI[I/IMO CKa3aThb HECKOJIBKO CJI0B O TOM, 4TO

7K€ OTO TAaKO€ M KaK €€ CACIaTh.

[IpencraBum cede, 9TO C MOMOIIBIO TPahUIECKOTO PENAKTOPa BBl CO3ANIN KaKOW-TO CITPANT,
CKa)keM, U300pa3min Kopadib (puc. 7.3, a). 3aTem, BOCIOIb30BABIINCH (HYHKITUEH

Cut & paste window, iepeHecuTe MOTydEHHBIN CIIPalT HEMHOTO MpaBee U 0OBEIUTE €ro 10
KOHTYPY, 3aKpacHB BCIO BHEIIHIOK 00J1aCTh M OCTaBUB 3a30p B OJIMH MUKCcENb (puc. 7.3, ).
Haxomger, yianurte Bce, 9TO pacroiokeHO BHYTPH KOHTYpa Kak Imoka3zaHo Ha puc. 7.3, 6. Tak



BOT, TO, YTO MMOJIYYHUJIOCh HA MOCJICIHEM PUCYHKE, U CCTh MaCKa JI1 UCXOJHOI'O CHpaﬁTa
«KOPAOITBY.

Puc. 7.3. U3eomoenenue macku cnpaiima

[epeiinem k peanu3zanuu criocoda mepeMenieHus CpaiiToB ¢ BOCCTaHOBJICHHEM (DoHa,
OCHOBAaHHOTO Ha MPUMEHEHUH MACKHU:

e mnpouenypoit GTBL 3abupaem B 6ydep gacTh SKpaHHOTO U300paKCHHS;

e npouenypoi PTBL no npuniuny AND B To k€ MECTO 3KpaHa MOMEIIaeM MacKy
KOpabJisi, B pe3yIbTaTe 4ero OyneT OYMIeHa He BCS MPSIMOYTOIbHAsE 00J1acTh dKpaHa, a
TOJILKO BHYTPEHHSISl 4aCTh, KOTOPYIO BBl OCTABUJIM HE3AIITPUXOBAHHOW (BCIOMHHUTE, B
yeM 3akiarodaercsa npuHuun AND);

o npouenypoit PTBL mo npuniuny OR BHYTpb Macku rmomeiiaeM CupainT Kopaos
(06benunenue no OR He cTupaeT npeabLAyIero n300pakeHus, IOITOMY U HY>KHO
MOYMCTUTH KPaH MacKOil);

e paHEe COXPaHEHHOE OKHO C M300pa’KeHHEM YacTH dKpaHa NepeHocuM u3 Oydepa
o0paTHO Ha 3KpaH, ucnonb3ys npouenypy PTBL B pexxume SPRPUT;

e U3MEHSEM KOOPJMHATHI CIIpaiiTa Ha HOBBIE, [10CJIE€ YETO [TOBTOPSEM IIEPEUHCIICHHBIE
JIEMCTBUSI B TOM K€ TOPSJIKE.

ORG 60000
ENT $
N SYM EQU 36 ;3amjaeM KOJIMYUeCTBO 3BHAKOMEeCT OKHa
LD A, 6
LD (23693) ,A
XOR A
CALL 8859
CALL 3435
LD A,2
CALL 5633
; Hauasio nmporpamMmel
CALL MORE ;PUCYEM «MOPCKOM» IeM3ax
LD c,0 ;HadaJjlbHadA KoopaMHaTa Y kopabida
LOOP LD B,8 ;3amjaeM IapaMeTps OKHa, B KOTOpoe
; INOMeCTMM M300paxXxeHMe dYacTU DKpaHa
; (COL = C, ROW = 8)
LD (CoL),BC
LD HL, #4009 ;LEN = 9, HGT = 4
LD (LEN) , HL
LD IX,BUFFER ;B IX 3aHOCKMM HauaJlbHHM alpec Oybepa
LD A,N SYM ;B permMcTp A 3aHOCUM IJIOWanb OKHAa
PUSH BC
CALL GTBL ;obpas OKHa I[IepPeHOCHMM B [IaMATb
POP BC
; o mpmHumny AND Ha 3SKpaH IoMellaeM MackKy
LD B, 8
LD HL, MASKA ;3adaeM ampec MacCKu
LD A, SPRAND ;yCTaHaBJIMBaeM PEeXMM BHBOIA
PUSH BC

CALL PTBL
POP BC



; I[No mpumHumny OR B macky

1D B, 8

INC C

LD HL, KORAB
LD A, SPROR
PUSH BC

CALL PTBL

1D BC, 20
CALL 7997

POP  BC

; PaHee 3anoMHEHHOE OKHO

IIOMENaeM CIPaNT «Kopabib»

; yBelIMUMBaeM KoopAMHAaTy X «kopabisa»
;3amaeM azmpec cIpanTa «kopabia»

; YCTaHABJIMBAEM PeXMM BBBOIA

; BEIBOOIMM KOpabJib

;y BBOIOIVM 3aIEPXKy

C MBOGaneHMeM JacCTM DSKpaHa IIepeHOCUM

;  u3 OydepHOM obOJjlacTM HaMATKM ODOpPaTHO Ha DBKpaH

;yCTaHaBJIMBAEM HauYaJIbHEIM anpec Oybdepa
;yCTaHaBJIMBAEM PEeXMM BEBOIA

; yBeIMUMBaEM KOOpPIMHATY X Kopabis
; KOHeUHasd koopIMHaTa X Kopabid
;IIpOBepseM, He BhHIEJ JIM Kopabib

; 3a IpenesEl 3KpaHa

LIBETOM

;B =6, C =6

;yCTaHaBIMBAEM PEXMM BHBOIA
;3amaeMm ampec crnpanra «objako»
;eyaTh «ofJjakax

;B =4, C = 20

;IIedaTh ele OOHOTO «objaka»
«KOCTPOB»

;B =9, C =8 - KOOPAOMHATEH
;3alaeM alpec crhpamura

; BHIBOIMM €TI0 Ha DKpaH

LD B, 8
DEC C
LD HL, BUFFER
LD A, SPRPUT
PUSH BC
CALL PTBL
POP BC
INC C
LD A,C
CP 32
JR C,LOOP
RET
; PucomBaHue «MOPA>» CUHUM
MORE LD A, 14
LD (23693) ,A
CALL 3435
LD A,2
CALL 5633
LD BC, 320
LD HL, #5800
; V30OpaxeHre 4YepHOI'o «Heba»
NEBO LD (HL) , 7
INC HL
DEC BC
LD A,B
OR C
JR Nz, NEBO
LD BC, #606
LD A, SPRPUT
LD HL, OBL
CALL PTBL
LD BC, #414
LD A, SPRPUT
LD HL, OBL
CALL PTBL
; BEHIBOI Ha ®KpaH cIpanTa
OSTROV LD BC, #908
LD A, SPRPUT
LD HL, LAND
CALL PTBL
RET
PTBL  .........
GTBL  .........
;'paduueckme nepeMeHHEE
COL DEFB O
ROW DEFB O
LNG DEFB O
HGT DEFB O

; PesepBUpOBaHME NAMATM OJIS OKHAa

BUFFER DEFS N _SYM*11+1

; 3aroJIoBOK IaHHHX CIpalTa «Kopabyb»



KORAB DEFB 13
DEFB 0,3,7, 1,1,4, 1,2,7, 1,3,7, 1,4,7
DEFB 1,5,4, 2,0,15, 2,1,15, 2,2,15, 2,3,15
DEFB 2,4,15, 2,5,15, 2,6,15
; IaHHHE cHopanTa «Kopabsb»
DEFB 0,0,0,16,16,16,16,24
DEFB 0,0,0,0,0,0,0,31
DEFB 0,0,0,0,3,4,7,197
DEFB 60,38,30,60,149,159,179,191
DEFB 0,0,0,0,128,128,111,229
DEFB 0,0,0,0,0,0,240,0
DEFB 0,1,0,127,85,43,31,0
DEFB 2,251,84,255,85,187,255,0
DEFB 183,254,201,255,85,255,255,0
DEFB 238,12,191,213,127,255,255,0
DEFB 63,217,255,85,255,255,255,0
DEFB 127,40,255,85,186,255,255,0
DEFB 128,0,254,20,184,240,224,0
; 3aroJIOBOK MAaCKU
MASKA DEFB 14
DEFB 0,3,7, 1,1,4, 1,2,4, 1,3,4, 1,4,4
DEFB 1,5,4, 1,6,4, 2,0,15, 2,1,15, 2,2,15
DEFB 2,3,15, 2,4,15, 2,5,15, 2,6,15
; IaHHBIE MACKM
DEFB 255,255,199,199,199,199,195,129
DEFB 255,255,255,255,255,255,192,192
DEFB 255,255,255,248,240,240,16,0
DEFB 128,128,128,0,0,0,0,0
DEFB 255,255,255,63,63,0,0,0
DEFB 255,255,255,255,255,7,7,0
DEFB 255,255,255,255,255,255,255,63
DEFB 252,252,0,0,0,0,128,192
DEFB 0,0,0,0,0,0,0,0
DEFB 0,0,0,0,0,0,0,0
DEFB 0,0,0,0,0,0,0,0
DEFB 0,0,0,0,0,0,0,0
DEFB 0,0,0,0,0,0,0,0
DEFB 63,0,0,0,1,3,7,15
; 3aroJIoBOK cIpanTa «oOJjako»
OBL DEFB 4
DEFB 0,0,7, O0,1,7, 0,2,7, 0,3,7

DEFB
DEFB
DEFB
DEFB
; 3aroJiIoBOK
LAND DEFB
DEFB
DEFB
DEFB
DEFB
JaHHBIE CIpa
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB

’

cNeoNoNoNoNoNoNoNoNoNeoNNoNeNeRNo R

o~

T

IaHHEIE CcHOpanTa «obJlaKo»
0,48,218,255,255,98,56,0
60,255,86,251,247,247,46,112
0,58,127,207,123,239,118,57
0,0,56,238,207,117,24,0

crapamnTa «OCTPOB»

0,1,4, 0,2,4, 0,
0,5,4, 0,6,4, 0,
0,9,4, 0,10,4, O
0,13,4

TPOB»
,0,0,28,255
,0,28,255,255

,48,255,255,255
,0,0,252,255
,0,3,63,255
252,255,255,253,
,193,243,255,255
,193,243,255,255
,0,3,63,255

252

,252,255,255,253,252
,0,193,243,255,255



DEFB 0,0,48,252,255,255,253,252
DEFB 0,0,0,0,193,243,255,255
DEFB 0,0,0,0,0,192,252,255

14 14

IMOCTPOEHUE NEU3AKEN

Jlenenue n300pakeHUst Ha TIEH3aX U CIIPATHI, C TOUKH 3PEHUsS ero (JOPMUPOBAHUS HA IKPAHE,
BOOOIIE-TO SBJIACTCS JOCTATOYHO YCIOBHBIM, TOCKOJIBKY BCE MPOLIEIYPhI, UCIIOJIb3yEeMbIE JUIS
pUCOBaHUS CIIPANTOB, IPUMEHUMBI U MIPU CO3AaHUM Neizaxei. OgHaKo eciiu paccMaTpUBaTh
3TOT BONPOC C UTPOBOM TOUKHU 3PEHHUSI, TO 3[1€Ch YK€ MOKHO YBUJIETh CYLIECTBEHHBIE PA3INYHS,
KOTOPBIE IIO3BOJISAIOT BBIJEINTH CO3JAHME MIEH3aXa KaK CaMOCTOATENbHYIO 3a1auy. [Ipexne
BCEro, OH B OOJIBIIMHCTBE UTP 3aHUMAET BCIO IUIOMIA/b IKPaHa, a CIPANThL, XOTS U ObIBAIOT
JIOBOJILHO OOJIBIIIMMH, HO BCE )K€ OTPAaHUYCHEI B pa3Mepax. [pyroe Ba)kHOE OTIMYHE - MTEH3aK,
KaK IIPaBUJIO, HEMTOABUKEH WIIH, €CIM U U3MEHAETCS, TO HE3HAYUTEIBHO.

PaccMoTpuM HeCcKOJIbKO IpueMoB (POpMUPOBAHMS Nei3axa U MPOUIUTIOCTPUPYEM UX
HEeOOJIBIIMMHU IPOrpaMMaMu M pucyHkamu. Hagath Hy)KHO, 10-BUJJUMOMY, C CAMOT0 IIPOCTOTO -
¢ roay6oro HeOa (cuHei riaau Bojbl, CIUIOIIHOTO KOBPA 3€J€HOM TpaBbl, XKEJITOro necka
MYCTBIHU U T. 11.). C 3TOH LIeIbI0 JOCTATOYHO B CAMOM Hayajie IpOorpaMMbl 3a/1aTh:

LD A, 40 ;INK 0, PAPER 5
LD (23693) ,A
CALL 3435

u TpeOyemblil hoH roroB. Heckonbko cioxHee 00CTOAT Jies1a ¢ KOCMHUYECKUM IPOCTPAHCTBOM.
To ecTb, 3a1aTh YEPHBIHA IBET «OyMarmn» HUKAKOH MPOOJIEMBI HE COCTABUT, HO BOT CO 3BE3/1aMHU
HE BCE TaK NPOCcTO0. M0OXHO, KOHEUHO, HAPUCOBATh U 3aKOAUPOBATh MAJICHbKUE CIIPANUTHI U JAXKe
3aCTaBUTh UX CIy4yallHBIM 00pa30M BCIBIXMBATh (OCOOEHHO XOPOILIO BBITJISIUT 33/1aHNE
MOBBIIIEHHOHN SIPKOCTH B (a3ze MakcuMyma). Ho Benb Kaxiplid cripaiiT-3Be304Ka - 3TO LIEI0e
3HAKOMECTO, I03TOMY MHOTO JI UX MOXHO Pa3MECTUTh Ha SKpaHe. 3HAYUTEIbHO JTyYllle
CMOTPATCS 3BE3J0YKH pa3MEPOM B IHUKCEINb, KakK, HarpuMep, B urpe ELITE, Ho TyT yxke
TpeOyeTcst HeOobIIas IPOrpaMMKa, KOTOPYIO MBI IIPEJUIaraéM BaM HaIlUCATh CAMOCTOSITENIBHO.

[IpocTrie nei3axku MOXKHO cPOPMUPOBATH U3 OTACIBHBIX CIPAUTOB, MO0 (hparMeHTOB,
COCTaBJICHHBIX U3 MOBTOPSIOLIUXCS CIPANTOB. 3€Ch «TpaBa» COAEPKHUT BOCEMb CIIPANTOB,
KaXJIbIN 13 KOTOPBIX 3aHUMAET YEThIPE 3HAKOMECTA, «KYCT» - U3 TPEX CIIPANTOB, a
«UEJIOBEYEK» - 3TO OTJEIbHBIN CIPANT U3 1IECTU 3HaKOMeCT. Hibke npuBoauTcs
COOTBETCTBYIOIIAs ATOMY NEH3aKy MporpaMma:

ORG 60000
ENT S
LD A,>5
LD (23693) ,A
XOR A
CALL 8859
CALL 3435
; BBIBOI BOCBHMM CIPaMTOB «TpaBa»
LD B, 8 ;3adaeM KOJIMUECTBO BHBOIMMEBIX
; CIpalTOB «Tpaba»
LD HL, DATAl ;UdMTaeM ajpec 6OJIOKa KOOPIMHAT
LD DE, TRAW

CALL POSIT
; BEIBOI Tpex CHpPamTOB «KKyCT»



1D B, 3
LD HL, DATAZ2
LD DE, KUST
CALL POSIT
; BHIBOI croparTa «UYeJjIoOBeueK»

1D B, 1
1D HL, DATA3
1D DE, MAN

; NommpoTrpaMMma HauyaJIbHOM YCTAaHOBKM PEeTMCTPOB OJid npouenypsl PTBL
POSIT PUSH BC

LD B, (HL) ; yCTaHaBJIMBaeM Y
INC HL

LD C, (HL) ;yCTaHaBJiMBaeM X
INC HL

PUSH HL

PUSH DE

EX DE, HL

LD A, SPRPUT ; BEIBOI C HaJIOXeHMEM
CALL PTBL

POP DE

POP HL

POP BC

DJNZ POSIT

RET

PTBL  .....o....
; 3azmaHue nap koopamHaT (Y,X) OJs BEIBOOA BOCBMM CIPAaMTOB «TpaBa»
DATAl DEFB 17,0,17,4,17,8,17,12,17,16
DEFB 17,20,17,24,17,28
; 3aTroJIOBOK cCIpanTa «TpaBa»
TRAW DEFB 4, 0,0,4, 0,1,4, 0,2,4, 0,3,4
; HaHHEIE @OJia CHOpanTa «TpaBa»
DEFB 193,106,191,253,255,235,181, 36
DEFB 18,170,247,255,255,94,107,41
DEFB 101,200,255,219,255,255,87,10
DEFB 18,170,247,255,255,95,107,41
; BamaHMe nap KOOPIMHAT IOJId IIedaTyU TpexX CIPAMTOB «KYCT»
DATA2 DEFB 11,14,13,14,15,14
; 3aTroJIOBOK cIOpamTa «KyCT»
KUST DEFB 4, 0,0,6, 0,1,4, 1,0,6, 1,1,4
; LaHHBIE 1OJ14 cnpaIZTa LKKYyCT»
DEFB 33,12,102,242,185,13,53,121
DEFB 56,100,192,218,160,134,157,56
DEFB 29,204,110,28,54,182,87,91
DEFB 50,112,119,238,236,234,90,84
; Hapa KoopIMHaAT IIJId BBIBOIIA <«HUeJIOBeduKa»
DATA3 DEFB 14,23
; 3aroJIOBOK CHpaNTa «4UeJjiIoOBeuek»
MAN DEFB 6, 0,0,5, O0,1,5, 1,0,5
DEFB 1,1,5, 2,0,5, 2,1,5
; LaHHBIE OJ14 cnpaIZTa «KUeJjioBedYeKr»
DEFB 3,15,17,36,48,16,26,31
DEFB 192,240,248,56,132,60,120,240
DEFB 25,14,7,24,31,59,55,55
DEFB 240,192,184,124,244,246,250,194
DEFB 56,27,3,0,6,6,7,0
DEFB 26,104,160,144,48,36,184,0
3ananue B BUje oTAeNbHBIX 010K0B TaHHBIX (DATA1L...DATA3) nap koopauHar, nepsas u3
KOTOPBIX COOTBETCTBYET BEPTUKAIBHON MO3UIIMN CIIPAiiTa, a BTOpasi - TOPU30HTAIBHOM,
MO3BOJISIET JIETKO «pa30pachIBaThy» CHPANTHI IO BCEMY dKpaHy, CO3/1aBasi TI00bIe UX

KoMOnHamu. BeiBon cipaiitoB ocymectisercs npouenypoit PTBL.




[1eii3axku B UTPOBBIX NMPOrpaMMax JI0BOJILHO YacTO (OPMHUPYIOTCS U3 MHOTOKPATHO
MOBTOPSIOUIMXCS (PParMEeHTOB, MPUYEM MOCIEAHIE MOTYT 3aHUMATh KaK OJIHO 3HAKOMECTO, TaK
U COCTOSITh U3 HECKOJBKUX. B34Th, K IpUMepy, BCEBO3MOKHBIE JJAOMPUHTBI, Pa3pe3bl 34aHUN U
JIPYTHX COOPYKEHMI, KapThl O0EBBIX JEHCTBUI U Tak Jajiee, BCEro MPOCTO HE MePeuecTh.
CocrtaBuM nporpaMmy, KOTopas (GOpMHUPYET KAPTUHKA UMEHHO TAKOTO TUIIA, IPUYEM IS
MPOCTOTHI OyJIeM CUMTATh, YTO BCE paznyaroniuecs GpparMeHThl UMEIOT pa3Mepbl OAHOTO
3HaKoMmecTa. B aToM cirydae 11t ux ObICTPOro BBIBOJIA HA SKPAH MOYKHO BOCIIOJIB30BATHCS
CIoco60M, aHAJIOTUYHBIM TOMY, KOTOPBII HCIIOIB30BAJICA B PACCMOTPEHHOM paHblIe MpoLeaype
PRSYM.

[Tpenmnonoxum, 9To Mbl XOTHM MOJTYYUTh U300pakeHHE, KOTOPOE MPECTaBIsAeT cO00i
BHEIIIHIOIO 4acTh JIAOMPHUHTA K co3/1aBaeMoil urpe. COOTBETCTBYIOLIAs 3TOW KapTUHKE
IporpaMMa BBITJISIIAT Tak:

ORG 60000

LD IX,LAB O ;Iepen BEHBOBOM B IX 3aHOCKTCHA ampec
; IaHHEIX JIaOMpMHTAa
LABS1 LD C, (IX+1) ; TIOBMLMSA HAdYaJIbHOT'O DBJIEMEHTA I[10 T'OPUBOHTAaJM
LD B, (IX+2) ;IIOBMLUMSA HAYaJIbHOTO BJIEMEeHTa 10 BepTMUKaJl
LD A, (IX+3) ; KOJIMUECTBO MNOBTOPEHMUM M HaNpaBJIeHUE
AND 31
JR Z, LABS5 ;€CJIM BEIBOIOMTCS OIMHOUHEIM DJIEMEHT
LD E,A
LABS2 LD A, (IX) ;xon cumBoJia (0...5)
CALL PRINT ; BEIBOI CHMMBOJIA Ha 3KpPaH
BIT 7, (IX+3) ;IpOBEepKa HAalpaBJIEHMA BHBONA
JR NZ, LABS3
INC C ; CJlepa Halpaso
JR LABS4
LABS3 INC B ; CBepxy BHU3
LABS4 DEC E ; CIenymnimy 3JIEMEeHT
JR NZ, LABS2
JR LABS6
LABS5 LD A, (IX) ; BEHIBOIO OIMHOUYUHOT'O BJIEMEHTAa
CALL PRINT
LABS6 LD DE, 4 ; yBeIMUMBaeM ampec B OJIOKe IaHHEX
ADD IX,DE ; Ha 4 banTa
LD A, (IX) ;IpPOBEepPKa Ha IOOCTMXEHMEe KOHLA OJIOKa IOaHHEX
INC A ;ecam -1 (255)
JR NZ, LABS1
RET
PRINT PUSH BC
PUSH DE
PUSH HL
LD L,A ;IO KOOy omnpemnesideM ajpec CHMMBOJa
LD H,0

ADD HL, HL
ADD HL, HL
ADD HL, HL

LD DE, D SYMB

ADD HL, DE

PUSH HL

LD A,B ; BHIUMCJIIEeM alpec Buneobydepa
CALL 3742

1D A, L

ADD A,C

LD L,A

POP DE

LD B, 8

PUSH HL



PRINT1 LD A, (DE) ;TIepeHOCUM Ha DBKpaH 8 famt
1D (HL) , A
INC DE
INC H
DJNZ PRINTI1
POP HL ; BOCCTaHABJIMBAEM HAYaJIbHHM alpecC sKpaHa
LD A,H ;paccumuTHBaAEM alpec aTpubyToB
; COOTBETCTBYKIEI'O 3HakoMecTa
AND #18
RRCA
RRCA
RRCA
ADD A, #58
LD H, A
LD A, (23695) ;3anyceBaeM 6amuT aTpudyTOoB B BUIOeoOybep
1D (HL) , A
POP HL
POP DE
POP BC
RET
; IaHHEE [OJIg NOCTPOEeHudA JIabuMpMHTAa (paMKu)
; IX+0 - HoMep cumeosia B Tabmuue D SPR (0..5)
; IX+1 - HadasbHaS HO3ULMA BKpaHa IO TOPM3OHTAJM
; IX+2 - HadaJibHag NO3MLUMS BKpaHa IO BepTHUKAIU
; IX+3 - Mmilamumme 5 OMTOB - KOJMUECTBO IIOBTOPEHMM BHBOIA CMMBOJIA,
; 7-11 OUT omnpenesiseT HaNpaBJIEHME BHBOLA:
; YCTaHOBJIEH — CBepXy BHU3 (3amaeTcs cuMmBojamm @#80),
; cOpoumeH — cJjleBa Halpabo
LAB 0 DEFB 0,2,8,0, 1,3,8,2
DEFB 2,5,8,0, 3,5,9,0
DEFB 5,5,10,0, 1,6,10,20
DEFB 3,2,9,2@#80, 5,2,11,0
DEFB 1,3,11,0, 2,4,11,0
DEFB 3,4,12,8@#80, 4,4,20,0
DEFB 1,3,20,0, 0,2,20,0
DEFB 3,2,21,2@#80, 5,2,23,0
DEFB 1,3,23,2, 4,5,23,0
DEFB 3,5,22,0, 0,5,21,0
DEFB 1,6,21,20, 4,26,10,0
DEFB 3,26,9,0, 0,26,8,0
DEFB 1,27,8,2, 2,29,8,0
DEFB 3,29,9,2@#80, 4,29,11,0
DEFB 1,28,11,0, 0,27,11,0
DEFB 2,26,21,0, 3,26,22,0
DEFB 5,26,23,0, 1,27,23,2
DEFB 4,29,23,0, 3,29,21,2@4#80
DEFB 2,29,20,0, 1,28,20,0
DEFB 5,27,20,0, 3,27,12,8@#80
DEFB 0,3,9,0, 2,4,9,0
DEFB 4,4,10,0, 5,3,10,0
DEFB 0,27,9,0, 2,28,9,0
DEFB 4,28,10,0, 5,27,10,0
DEFB 0,27,21,0, 2,28,21,0
DEFB 4,28,22,0, 5,27,22,0
DEFB 0,3,21,0, 2,4,21,0
DEFB 4,4,22,0, 5,3,22,0
DEFB -1 ; KOHEel, IOAaHHEBIX

; IaHHBIE CUMBOJIOB

D SYMB DEFB

(py1eMeHTOB JIaOMPMHTA)

127,213,159,191,253,182,248,181

DEFB 255,85,255,255,85,170,0,255
DEFB 254,83,249,245,121,181,121,181
DEFB 249,181,249,181,249,181,249,181
DEFB 249,117,249,245,81,169,3,254
DEFB 249,189,255,191,213,170,192,127



Hcnone3ys 3Ty mporpammy 0€3 BCIKHX MEPEIEIOK U U3MEHUB TOJILKO €€ OJIOKHM TaHHBIX, MOXHO
C YCIIEXOM PHCOBATh PA3JIMYHbIE PAMKH 7151 0pOpMIIEHUS KaJpOB MEHIO UJIM OKOH,
MpeHAa3HAYCHHBIX JIJIS BBIBOJA BCEBO3MOXKHOW OIICHOYHOW MH(POPMAIUH, IPABUII UTPHI H T. 1.

[Tpexie ueM mepeT K CleAyIOIeMY pa3aeiy, MOSCHIM BCTPETUBIIYIOCS B OJIOKE TaHHBIX
LAB 0 He oueHb MOHATHYIO 3amuch (@#80. B koMmMeHTapuu ObUIO CKa3aHO, YTO 3TO O3HAYAET
yCcTaHOBKY 7-To Outa B umcie. Jleno B ToMm, uyto accembiiep GENS nmomumo npocTthix
apuQMETUYECKUX ONEPaLUid CI0XKEHHS, BHIYUTAHUS, YMHOKCHUS U JCJICHUS PEOCTaBISET
BO3MO>KHOCTb MCIIOJIb30BaHMsI B BhIpaKeHUAX nopaspsianbix onepanuii OR, XOR u AND.
O003Ha4Yat0TCs OHU COOTBETCTBEHHO cuMBOJIaMK @, ! u &. TloaToMy, HarpuMep, BoIpaKEHHE
2@#80 (2 OR #80) npumer 3nauenue #82 wiu 130, a 3anucy %0101!90110 (%101 XOR %110)
nocJie BRIYUCICHUH 3aMeHuTCst unciaoM %011 wum 3.

®OPMHUPOBAHUE U30BPAXKEHHUA B IIAMATH

B nanHoM pasnene Mbl coOupaemcst pacckasarb, MOXKalyi, 0 CAMOM COBEPLIEHHOM crioco0e
BBIBOJIA CIIPAHTOB U Mel3axka Ha 3KpaH. Pa3o0paBmmch ¢ mpuBeIeHHON 3716Ch IPOTPAMMOIA, BBI
noimMere, Kak (POpMUPYETCs UTPOBOE IPOCTPAHCTBO B HAaMOOJIEE CONMUIHBIX (PUPMEHHBIX
UTpYIIKax, rae o01mas mionaap 1adupuHTa, TOpoJa UM HHOW MECTHOCTH BO MHOTHE JECATKH (a
TO U COTHM) pa3 MPEBBILACT TOT KJIOYOK 3eMJIH, KOTOPbIM Mbl HAaOJII0/JaeM Ha SKpaHe.

CkakeM HECKOJIBKO CJIOB O MPUHIUIE pabOThI 3TOM MPOTrPaMMBI, O TOM, KaK CO3aeTcs
MPOTSHKEHHBIN Tei3ax U Kak popMupyercst usoOpakeHue. B oraudne ot npuBeACHHBIX BbIIIE
IIPUMEPOB 371€Ch KApTUHKA HE BBIBOJUTCS Cpa3y Ha SKpaH, a CTpOUTCs B maMsTh. U Tosbko
MoCJie TOro KaK HaJlOXKeH MOCIeIHUN TPUX, BECh Kaap ObICTPO nepedpachiBaeTcs B
BUAC00ydep Kak OJIMH CIIpaidT. Majo Toro, YTo TaKOH METOJI IO3BOJISET N30eKATh MEITbKAHHS
KapTHUHOK, 3/1eCh HE HY)KHO 3a00TUTHCSA O BOCCTAHOBIEHUU ()OHA U PA3MBIILIATH HA TEMY, KaK
«IOJICYHYTh» OJIMH CHPalT 1o apyroil. CTpoutcs nzoOpaxxeHue Tak: B MPeABAPUTEIIHHO
OUHUIICHHYIO 00J1aCTh MaMATH, UCTIOJIB3YEMYIO B KQUECTBE TaK HA3bIBAEMOT'O «T€HEBOT0» UITN
BUPTYaJIbHOI'O OKHA, BBIBOSTCS CIIPATHI, 3aHUMAIOIINE CAMOE «IaJIbHEE) MOJIOKEHUE, 3aTEM,
MOCJIEI0BATENBHO MPUOIMKASACh K OMYKHEMY IJIaHYy, CTPOUTCS U BCE OCTAIbHOE H300paskeHHe.
Kcratu, IMEHHO TaKUM CIIOCOOOM ITOTyYeHA «TpexMepHas» rpaduka B urpax Bpojae ALIEN 8,
KNIGHT LORE u um nmogo0HBIX.

B «cepbe3HbIX» UIPOBBIX NMPOrpaMMax «TEHEBOE» OKHO OOBIYHO 3aHUMAET JIMIIb HEMHOTUM
Oosblee MPOCTPAHCTBO, YEM OKHO Ha dKpaHe, OTMevaroliee urposoe nose. Ho Bbl mpekpacHo
3HAETE, YTO, UMES JI€JI0 C OKHAMU, IIPUXOAUTCS UATH HA OIPEIEICHHBIE TPYIO0BbIE 3aTPaThI.
OOBIYHO TIPOLIEAYPHI, BHIOIHSIONINE BBIBOJI B BUPTYaIbHOE OKHO, JOBOJIBHO XUTPOYMHBI U
OTJINYAOTCS BECbMa COJIMIHBIMU pa3MepaMu, II03TOMY IIOMECTUTh UX B KHUT€ 0Ka3a10Ch
MIPOCTO HepeanbHO. YTOObI BBIMTH U3 MOJIOKEHUS U BCE YK€ MPOJAEMOHCTPUPOBATH TAKOH IpUEM,
MBI PELIUIN OTONTHU OT IIPUHLIUIIA SKOHOMUU NIaMATH U BMECTO OKHA HCIIOJIb30BAJIU LENbIN
skpaH. OJIHaKO AJIs IpoTrpamm, MocJie TPAHCISAIUN KOTOPBIX UCIIOJIHAEMBIN (aiisl 3aHuMaeT
menble 30-35 KunobaiT, Takoe «pacTOUUTENILCTBOY, B O0IIEM, TOMYCTUMO. 3aTO NPH
IPaBUIBHOM BBIOODE a/ipeca «TEHEBOIO» SKpaHa paboTa ¢ HUM MPAKTHUECKU HE OTIMYAETCS OT
BBIBOJIA B (pM3HYECKUi BUae0Oydep, Mo3TOMy K HEeMY IPUMEHUMBI BCE IIPUBEICHHBIE paHee
MPOLEAYPHI JIMIIB C HECYIIECTBEHHOH 10pabOTKOM.

Jlist obnerueHust BCeX pacueToB BUPTYaJIbHBIN SKpaH JOJDKEH PAcIoiaraThCsl 0 «POBHOMY»
mecTHaanarepuaHomy anapecy: #6000, #7000, #8000 u 1. 1. Toraa Bce BIUMCICHUS OyayT
TaKUMH ke, KaK Ipu paboTe ¢ GU3HUECKUM SKPAaHOM, TOJIBKO K TIOTYYEHHOMY aJipecy HY>KHO



N00aBIIATH CMEUICHUE (JOCTATOYHO TOJIBKO Pa3HUILy CTapIIuX OaifToB). B Hamiell mporpamme
azpec «TeHeBoro» ’kpaHa paseH #8000, ciiemoBaTeIbHO, Pa3HOCTh CTApIIMX 0alTOB OyneT #80-
#40=#40. 3apagum 510 cmenienne koHctauToil V. OFFS, uyToObI py skenanuyu HECI0KHO OBLIO
NEpEeHECTU BUPTYaJIbHbIN 3KpaH B J11000€ Jpyroe MecTo.

Ha puc. 7.4 nmoka3zaHa 4yacTh UTPOBOTO MPOCTPAHCTBA, COCTOSIIECTO U3 MPOTSHKEHHOTO Tel3axa U
MHUKpOaBTOOYcCa, MPOE3KAIOIIET0o MUMO TOMOB. Ha nepeiHeM miiaHe MeJIbKaroT JOPOKHBIE
¢donapu. Beiexas 3a mpeselsl ropojia, aBTOMOOWIIb OCTAaHABIIMBACTCS HA Mapy CEKYH]I, a 3aTeM
HAYMHACT CBOE JIBUKCHHE C UCXOAHOU TOUYKHU Tpacchl. [IpocMOTpeB ATOT MyIbTHUIBM
HECKOJIBKO Pa3, BBl OOHAPYKUTE, YTO JIOMa MOSIBIISIOTCS. HE KAKMM-TO CIIy4ailHBIM 00pa3zom, a
3aHMMAIOT CTPOTO OIPEeNICHHOE MOJI0KEHUE Ha MMYTH Cle0BaHus aBToMoOms. To ecth B
poTrpaMMe CO3J1aeTCsl BIIOJITHE KOHKPETHBIN Ne3aK M KK MOMEHT BPEMEHH Ha dKpaHe
BUJICH TOJIBKO HEOOJBIIION ero )parMeHt.

Puc. 7.4. Bbi6o0 uzobpasicenus uz «menego2o» 3Kpama

[TosicauM, kak 3TO qocTUraercs. B O1oke JaHHBIX, OMMCHIBAIONINX TEi3aX (B MporpaMMe OH
o0o3HaueH MeTkoit D LAND), yka3bIBaeTcs OJIOKEHHE KaXI10T0 JoMa (MU Ipyroro o0beKTa)
Ha Tpacce, MPOTSHKEHHOCTh JOMa, €r0 «yJaleHHOCTh» OT JOPOTH U aJipec Ipyroro OJIoka,
3aJaroUIero ero BHEIHUM BuA. [IporpaMMa nmpocMaTpuBaeT JaHHbIE IEW3aKa U, UCXOMS U3
MOJIOKEHHUSI aBTOMOOMIISI (OH BCET/1a BBIBOJUTCS B IIEHTPE OKHA), BRLIOUPAET TOJIBKO T€ I0Ma,
KOTOpBIE LIETMKOM MJIM YaCTHUYHO MONAAA0T B OKHO 3KPaHa, TO €CTh €CJIU MPABbI yrol JoMa He
BBIXOJIMT 32 JIEBYIO I'PAaHMILY U JIEBBIN - 3a PaBYIO, a OCTaJIbHBIE ITpomyckaet. [locie 3Toro
HAuYMHAeTCs BBIBOJ OOBEKTOB B «TEHEBOW)» HKpaH: CHayaia AoMa, 3aTeM pUCYeTCsl JalbHUN
TpPOTYyap, aBTOMOOUJIb, OJV>KHUIA TPOTYyap U, HakoHell, poHapu. Kak Tonbpko nmocrpoenue
3aKOHYEHO, OKHO «TEHEBOI'0» KpaHa MepeHOCUTCs B (pu3nyeckuii Buaeodydep U TeM caMbIM
n300paKeHHe CTAaHOBUTCS BUIUMBIM.

Tak xak 00beM KHUTM He Oe3rpaHryeH, B IpOorpaMMe 3aJaHbl TOJBKO JBa THUIIA 3/IaHUil, a
POTSKEHHOCTD nei3axa uzMepsercs 200 3HakomecT. Ho BbI MokeTe JOMOTHUTH rpaduKy,
COCTaBUB U3 UMEIOIIUXCS CpaiToB Jipyrue noma. [lonpoOyiite yBenuunTh mpober aBTOMOOMIIS,
BBEIMTE HOBBIE CIIPANTHI, U300paXarolue JepeBbs, PEIIETKN Orpajbl, apKH, MOMBITAUTECH
CO3/aTh 3aropoHbIN nen3ax. s 3Toro BaM Hy»HO OyJeT TOJIbKO paCIIUPUThH OJOKH TaHHBIX,
dopmart KOTOpHIX TOAPOOHO OMMCaH B TeKCTe MporpaMmsbl. He GoiTech SKCIEpUMEHTUPOBATH, U
pe3yibTaT, yBEpEHsI, IOPaIyeT Bac.



HecMmoTpst Ha OTHOCUTENBHYIO CIIOKHOCTH IPOrPAMMBI, B HEW HE BCTPETUTCS HEU3BECTHBIX
nocene koMana. EnnHcTBeHHOE HOBOBBeAeHUE - 3TO npoueaypa [13Y, naxoxsuiascs no aapecy
8020, koTopasi CITyHT /s TpoBepKu Haxatus kiaauiu Break (Caps Shift/Space).
[ToanporpamMma He TpeOyeT HUKaKMX BXOJIHBIX ITApaMeTPOB M coodmaet o Tom, uro Break

Ha)XaTa yCTaHOBKOﬁ Ha BBIXOAC qmara IepeHoca. B MMPOTHUBHOM CJIYy4acC BBITIOJIHACTCA YCIIOBUC
NC.

Jlo Toro, kak Mbl IPUBEIEM TEKCT MPOTrpaMMbl, o0paliaeM Ballle BHUMaHUE, YTO BbI3bIBACTCS
oHa TOoJIbKO U3 beiicuka, Tak kak accemonep GENS monb3yercst CBOUM COOCTBEHHBIM
BHYTPEHHUM CTEKOM U MOCKOJIbKY OH MOKET OKa3aThCs B JIIOOOM MecTe (BCE 3aBUCHUT OT ajipeca
3arpy3ku GENS), To B pe3ynbrare «TeHeBOW» 3KpaH MOXKET MEPEKPHITh CTEK, a UTO U3 ITOTO
CleyeT, 10raaTbCsi HETPYAHO.

ORG 60000
; AIpec «TeHeBOTO» (MM BMPTyaJIbHOTO) 5kpaHa = #8000
V_OFFS EQU #40 ;CTapumMy OaMT CMelleHMA ajpeca
; «TEHEeBOTO» B®KpaHa OTHOCUTEJIbLHO
; HadaJIbHOT'O ajpeca (uU3MUeCKOT'O DKpaHa
LD A, 69
LD (23693) ,A
XOR A
CALL 8859
CALL 3435
1D A,2
CALL 5633 ;3I0echb HeoOxoIMMa TOJIbKO IJiS NPaBUJIBHOTO

; BBEIBOIIa anM@yTOB OCHOBHOTI'O 3KpaHa
; VHuumanmsaums IIepeMeHHEIX

MAIN LD A,2
LD (X_LAMP) , A
LD HL, O
LD (X _LAND) ,HL
CALL FRAME ;paMKa BOKPYI OKHa
MAIN1 CALL CLS V ; OUMCTKAa «TEHEeBOI'O» 3BKpaHa
; dopMMpPOBaAHME MI'POBOIO IIOJIS B «KTEHEBOM» BKpaHe
CALL LAND ;BEIBOI =aJHeTro IIJlaHa (moMa)
CALL LINE1 ;pucoBaHMe maJjlbHeT'O TpoTyapa
CALL PUTCAR ; aBTOMOOWUIIb
CALL LINE2 ; ONIVDKHUM TpOoTyap
CALL LAMPS ; boHapu
CALL PUTVRT ; BEIBOI OKHa BMPTYAaJIbHOTO 3KpaHa
; Ha OU3MUEeCKUn
CALL 8020 ;IpoBepKa HaxaTus kJjasumym Break
RET NC ; BEIXOI M3 NPOTPAaMMEI, €CJIM HaxaTa
LD HL,(X_LAND) ; UBMEHEeHMEe KOOPIMHATH aBTOMOOMIIA
INC HL
LD (X _LAND) ,HL
LD DE, 200 ;eCcyyM MNPpOMIOeHO PpacCTOosHUe
AND A ; Menbme 200 sHaxoMmecT,
SBC HL, DE
JR NZ,MAIN1 ; TO IBIMXEHMEe IIPOoIoJIXaeTCH
LD BC, 100 ;MHaue - Iay3a 2 CekK.
CALL 7997
JR MAIN ; U IIepexon K Hauvajyly nyTu

; PucoBaHME TOPM3OHTAJIbLHHIX JIMHMI OeJjioro LBeTa, M300paxanlyMx TPOTYaphl
LINE1l LD L, #40

LD H, #4A+V OFFS
JR LINE3
LINE2 LD L, #60

LD H, #4C+V_OFFS



LINE3 PUSH HL ;alpec BKpaHa 3OeChb He pacCUMTHEBETCHA,
; a 3ajaeTcd B ABHOM UYMCJIOBOM BMIE

LD D, H
LD E,L
INC DE
LD (HL) , 255 ; CIIJIOIIHASA JIMHUA (ecyiM M3MEeHUTb UYMCJIIO,
; NOJIydMTCH NYHKTHPHAS)
LD BC, 31
LDIR ; IPOBOOUIM JIMHMIO
POP HL
LD A,H ;pacueT ajpeca aTpubyToB
SUB V_OFFS
AND #18
RRCA
RRCA
RRCA
ADD A, #58+V_OFFS
LD H,A
LD D, H
LD E,L
INC DE
LD (HL) , 7 ;INK 7, PAPER O
LD BC, 31
LDIR
RET
; BEIBOO aBTOMOOWMIIA B BUPTYAJIbHBIM DKpPaH
PUTCAR LD BC, #90E ;KOoOpIMHATE duKCHMpoBaHEl (B = 9, C = 14)
LD HL, SPR7 ;Macka
LD A, SPRAND ;o npuHUMny AND
CALL PTBL
LD HL, SPR6 ; aBTOMOOMIIb
LD A, SPROR ;1o npumHUmny OR
Jp PTBL
; PucoBaHMe B BUPTYaJIbHOM 5KpaHe IOPOXHHX QoHapeM
LAMPS LD HL, X LAMP
LD C, (HL) ; TOPUBOHTAJIbHAA KOOPpIOMHATA CaMoI'0 JIEBOI'O
; Ha »KpaHe QoHapsda
LD B,7 ; BepTHMKaJIbHAsA KOOpIAMHATa (QUKCHMPOBAaHAa
PUSH HL
LAMPS1 LD HL, SPRY ;Macka
LD A, SPRAND
CALL PTBL
LD HL, SPR8 ; boHape
LD A, SPROR
CALL PTBL
LD A,20 ;cnenyommii uepesz 20 3HaAKOMECT
ADD A,C
LD C,A
CP 28
JR C, LAMPS1 ; 3aKOHUMTEL BEIBOL?
POP HL
DEC (HL) ; YMEHbIIEHMEe KOOPAMHATHE Ha 2
DEC (HL)
RET P ; BEIXOI, €CJIM HadaJlbHasd KoopIMHaTa
; He oTpullaTejibHa
LD (HL), 18 ;MHa4Ye 3alaeM HAadaJIbHYyln KOOPIOMHATY
RET

X LAMP DEFB O
; IlommporpaMMma OUMCTKM BMPTYaJIbHOT'O 3KpaHa

CLS V LD H, #40+V_OFFS
1D L,0
1D D, H
1D E,L

INC

DE



LD (HL), 0

LD BC, 6144

LDIR
; ATpuOyTH

LD (HL), 1 ;INK 1, PAPER 0

LD BC, 767

LDIR

RET
; dopMmMpOBaHME M300OpPaXeHMS 3OaHMS, CKOMOMHUPOBAHHOI'O M3 HECKOJIbKUX
; ChopalToB (aIpec COOTBEeTCTBYyKWEIro OJiOKa HOAaHHHX B nape HL)

PUT B LD A, (HL) ; KOJIMUEeCTBO OJIOKOB B IOMe
INC HL
PUT Bl PUSH AF
PUSH BC
LD A, (HL) ; TOPMBOHTAaNIbHAs KoopIOMHaTa OJoka
INC HL
ADD A,C
CP 2 ;IPOBepKa BHIXOOA 3a IIpeneJsitl OKHa
JR C,PUT B3
CP 29
JR NC, PUT B3
LD C,A
LD A, (HL) ; BepTHMKaJlbHasA KOooOpAMHaTa OJoKa
INC HL
ADD A,B ;IPpOBEpPKa BHIXONA 3a NpenesiEl OKHa
JP M, PUT B4
LD B,A
LD E, (HL) ;ampec chnpamTa, muzobpaxawomero OJIOK
INC HL
LD D, (HL)
INC HL
PUSH HL
EX DE, HL
LD A, SPRPUT
CALL PTBL ; BEIBOIMM CIpPalT B «TEHEBOM» B3KpPaH
POP HL
PUT_BZ POP BC
POP AF
DEC A
JR Nz, PUT Bl ; crenymoumit 6JI0K
RET
PUT B3 INC HL ;obxonm, ecnu OJIOK BEIXOOUT 3a IIpenejbl OKHAa
PUT B4 INC HL
INC HL
JR PUT B2
; BeIBOI mHnoMemamoumeycs B OKHO YacTM HeMs3axa
X LAND DEFW O ;KOOpIMHaTa aBTOMOOMJIIA Ha Tpacce
LAND LD HL,D LAND ; OJIOK IOAHHBIX, OIIMCHBAIWIMX
; MECTOIOJIOXEHME M BHEWHMM BUI IOOMOB
LAND1 1D BC, (X _LAND)
LD E, (HL) ; TOPMBOHTAJIBHASA KOOPIOMHATA IOOMa Ha Tpacce
INC HL
LD D, (HL)
INC HL
LD A,D
OR E
RET Z ;0 - mMapxep koHLA OJiOKa HOaHHBIX
LD A, (HL) ;IPOTSAXEHHOCTh IOMa B BHAKOMECTax
INC HL
PUSH HL
PUSH DE
EX DE, HL ; BEIUMCJIAEM KOOPIMHATY IOaJIbHEI'O KOHLAa IOoMa
ADD A, L

LD L,A



LAND2

LAND3

LD
ADC
LD
INC
AND
SBC

POP
JR
LD
ADD
SBC
JR
EX
SBC
LD
POP
LD
INC
LD
INC
LD
PUSH
EX
CALL
POP
INC
JR
POP

INC
INC
JR

; BHVMAHUE!

PTBL
SPRPUT
SPROR
SPRAND
SPRXOR

PTBL1

EQU
EQU
EQU
EQU
PUSH
LD
LD
INC
PUSH
LD
LD
LD
LD
ADD
ADD
POP
ADD
EX
PUSH
PUSH
LD
INC
PUSH
ADD
CP
JR
PUSH
CALL
POP

DE
C, LAND3
HL, 28
HL, BC
HL, DE
C, LAND3
DE, HL
HL, BC
c,L

HL

B, (HL)
HL

E, (HL)
HL

D, (HL)
HL

DE, HL
PUT B
HL

HL
LAND1
HL

HL
HL
LAND2

; CpPaBHMBAEM C TEeKYWLMM I10JIOXEHMEM
; aBTOMOOMUIISA

;eCJIM IOM BHIXOOMT 3a JIEBHM Kpay OKHa

;y €CJIM IOOM BHEIXOIMT 3a HpaBbHZ Kpa}?{ OKHa

; BEIUMICJIEHME 3KpaHHOVI KOOPIMHATE IOMa

;y BEPTUKAJIbHaAA BJSKPaHHad KOOpIMHATa OoMa

;yagpec 6JI0Ka HOaHHBIX, OINMCHBAKIMX IOM

; BEIBO I MSO@pa)KeHVIH IooMa B «TEeHEeBOM» OKpPaH

; crenyrommuy IoM
;obxonm, ecnu M300paxeHMe IoMma He
; HnomnajaeT B OKHO B3KpaHa

B npouenype PTBL ecTb M3MeHeHMUA!

0
#B6
#A6
#AE
HL

(MODE) , A

A, (HL)
HL
HL

4

14

el
H o

14
D, H

HL, HL
HL, DE

DE

HL, DE
DE, HL
AF

BC

A, (HL)
HL

HL

A,B

24

NC, PTBL4
DE

3742

DE



; +++ IoOamjyieHme +++

;o

PTBL2
MODE

; t+++ UBsMeHeHUe:

;o

PTBL3

PTBL4

; BEIBOI OKHa

LD
ADD
LD

EX
LD
EX
ADD
CP
JR
ADD
LD
LD
PUSH
LD
NOP
LD
INC
INC
DJINZ
POP
LD
AND
SRA
SRA
SRA

ADD

LD
POP
INC
LD
DEC
LD
POP
POP
INC
INC
DEC
JR
POP
RET
LD
ADD
EX
POP
JR

PUTVRT LD

PUT V1

LD
PUSH
PUSH
LD
CALL
LD
LD
LD
ADD
LD
LD
LDIR
POP

A,V OFFS
A H
H,A

NC, PTBL4
A, L

L,A

B, 8

HL

A, (DE)

(HL) , A
DE

H
PTBL2
BC

A,B
#18

A

A

A

A, #58+V_OFFS

B,A

HL

HL

A, (HL)
HL
(BC) , A
BC

AF

HL

HL

A

NZ, PTBL1
HL

HL, 8
HL, DE
DE, HL
HL
PTBL3

BMecTO ADD A, #58 +++

«TEeHeBOI'O» JBKpaHa Ha @MBM‘IGCKVH}I

A,8
B,12*8
AF

BC
C,4*8
8880
D, H
E,L
A,V OFFS
A H
H,A
BC, 24

BC

;OTCTYIl CBepxXy (B NUKCEJAX)
;BEICOTa OKHa (B MNMUKCEJISIX)

;OTCTYyI CcJjieBa (B IIMKCEJSX)
;ampec dOM3MUECKOTO B»KpaHa
;coxpaHsaeM B DE

;B HL - cooTBeTCTByOUUNM alpec
; «KTEeHeBOI'O» SKpaHa
;IMprHa OKHa — 24 3HakoMecTa



POP AF
INC A ;Cllenyomui pAal IUKceJiel
DJNZ PUT7V1

; IlepenHoc aTpubyToB

LD DE, #5824 ;aIpec BEPXHEeTrOo JIEBOT'O yIJla OKHa
LD L,E ; B obJjacTu aTpubyTOoB
1D A,D
ADD A,V _OFFS ; BEIUMCJIIEM COOTBETCTBYOUMUM anpec
LD H,A ; B «TEHEBOM» 3HKpaHe
LD B,12
PUT_V2 PUSH BC
LD BC, 24
LDIR ;rnepeHocuM 24 GanrTa (1o WMPMHE OKHA)
LD BC, 8 ;IIepexonuMm K cllenynoumein
ADD HL, BC ; CcTpoke skpaHa (32-24 = 8)
EX DE, HL
ADD HL, BC
EX DE, HL
POP BC
DJNZ PUT_ V2
RET

; PucoBaHMe paMKM BOKPYI' OKHa

; (moonporpamMel LABS1 m PRINT onmcaHel B NpenplOylieM pasneiie)

FRAME LD IX, DFRAME ; JaHHBEIE IOJI19 [OCTPOEHUA pPaMKM

LABS1 .........

PRINT .........

; Bisioxku mowma:

; OxHo 1 (c pawmon)

SPR1 DEFB 4
DEFB 0,0,65, 0,1,65, 1,0,65, 1,1,65
DEFB 255,193,193,193,255,193,193,193
DEFB 255,7,7,7,7,7,7,7
DEFB 193,193,193,255,255,255,255,255
DEFB 7,7,7,255,255,255,255,255

; OxHO 2 (6e3 paM:l)

SPR2 DEFB 4
DEFB 0,0,65, 0,1,65, 1,0,65, 1,1,65
DEFB 255,252,252,252,252,252,252,252
DEFB 255,63,63,63,63,63,63,63
DEFB 252,252,252,255,255,255,255,255
DEFB 63,63,63,255,255,255,255,255

; OxHO C OaJIKOHOM

SPR3 DEFB 4
DEFB 0,0,65, 0,1,65, 1,0,65, 1,1,65
DEFB 255,193,193,193,193,193,193,193
DEFB 255,7,7,7,7,7,7,7
DEFB 191,182,182,182,182,182,128,255
DEFB 251,219,219,219,219,219,3,255

; HyxXOBEIE OKHa Ha KpHIIe IOOMa

SPR4 DEFB 4
DEFB 0,0,65, 0,1,65, 1,0,65, 1,1,65
DEFB 0,0,255,255,254,254,254,254
DEFB 0,0,255,255,127,127,127,127
DEFB 255,255,255,255,153,153,255,255
DEFB 255,255,255,255,153,153,255,255

; IlompaJIbHEIE OKHAa

SPR5 DEFB 2
DEFB 0,0,65, 0,1,65
DEFB 255,255,255,255,240,255,255,255
DEFB 255,255,255,255,15,255,255,255

; ABTOMOOUIIEL

SPR6 DEFB 10
DEFB 0,0,66, 0,1,66, 0,2,66, 0,3,66, 0,4,66
DEFB 1,0,66, 1,1,66, 1,2,66, 1,3,66, 1,4,66




DEFB 0,15,24,48,56,62,63,57
DEFB 0,255,48,48,56,60,255,249
DEFB 0,255,48,48,56,60,255,249
DEFB 0,255,48,48,56,60,255,243
DEFB 0,192,96,32,32,48,248,248
DEFB 63,63,62,29,1,0,0,0
DEFB 255,255,239,183,240,224,0,0
DEFB 255,255,255,255,0,0,0,0
DEFB 255,255,247,237,15,7,0,0
DEFB 248,252,124,184,128,0,0,0
; Macka nJyia cropamTta «aBTOMOOUIIB»
SPR7 DEFB 10
DEFB 0,0,66, 0,1,66, 0,2,66, 0,3,66, 0,4,66
DEFB 1,0,66, 1,1,66, 1,2,66, 1,3,66, 1,4,66
DEFB 224,192,128,131,128,128,128,128
DEFB 0,0,0,135,129,0,0,0
DEFB 0,0,0,135,129,0,0,0
DEFB 0,0,0,135,129,0,0,0
DEFB 31,15,15,15,135,3,3,3
DEFB 128,128,128,128,192,252,254,255
DEFB 0,0,0,0,0,7,15,255
DEFB O ,0,0,255,255,255
DEFB O ,0,0,224,240,255
DEFB 1, 1,3,63,127,255
; QoHapPHBEIM CTOJO
7
0
2

+0,0
+0,0
1,1

14 14

SPR8 DEFB
DEFB ,0,70, 0,1,70, 0,2,70, 1,1,70
DEFB ,1,70, 3,1,70, 4,1,70
DEFB 0,0,127,64,63,0,0,0
DEFB 0,0,239,146,17,16,16,16
DEFB 0,0,252,4,248,0,0,0
DEFB 16,16,16,16,16,16,16,16
DEFB 16,16,16,16,16,16,16,16
DEFB 16,16,16,56,56,56,56,56
DEFB 56,56,56,56,56,56,56,56
; Macka mng cnpanTa «QOHAPHHBIM CTOJIO»
SPR9 DEFB 7
pDEFB 0,0,70, 0,1,70, 0,2,70, 1,1,70
DEFB 2,1,70, 3,1,70, 4,1,70
DEFB 255,0,0,0,0,128,255,255
DEFB 255,0,0,0,0,68,199,199
DEFB 255,1,1,1,1,3,255,255
DEFB 199,199,199,199,199,199,199,199
DEFB 199,199,199,199,199,199,199,199
DEFB 199,199,131,131,131,131,131,131
DEFR 131,131,131,131,131,131,131,131
; IDanHele njiga GOpPMMPOBAHMSA 3OAHUM:
; 1-11 OamT - KOJIMUEeCTBO OJIOKOB B IOME
; Hanee ciiedgylT IOaHHBE IOJIS KaxIoro OJoka
; 1-¥ BalT: TOpM3OHTAaJIbHAas KoopAMHAaTa OJioKa B IOME OTHOCUTEJIBHO
; BEPXHETO JIEBOTO yIJla M300paxeHUd
; 2-v OalT: BepTMKAJIbHAS KOOpIOMHATa OJioka B IOOMe
; 3- m 4-1 GauTH: aIpec cropanTa 6JoKa
D BLD1 DEFB 25
DEFW #000,SPR4,#002,SPR4, #004,SPR4,#006, SPR4, #008, SPR4
DEFW #200,SPR3, #202,SPR2, #204,SPR1, #206, SPR2, #208, SPR3
DEFW #400,SPR3,#402,SPR2, #404,SPR1, #406, SPR2, #408, SPR3
DEFW #600,SPR1,#602,SPR2, #604,SPR1,#606, SPR1, #608, SPR1
DEFW #800,SPR5,#802, SPR5, #804, SPR5, #806, SPR5, #808, SPR5
D BLD2 DEFB 15
DEFW #000, SPR3,#002,SPR1,#004, SPR2
DEFW #200,SPR3,#202,SPR1, #204, SPR2
DEFW #400,SPR3,#402,SPR1, #404, SPR2
DEFW #600,SPR1,#602,3PR1, #604,SPR2



DEFW #800, SPR5, #802, SPR5, #804, SPR5
aHHEIE OJ1a QOPMMPOBAHMSA IeM3axa:
n u 2-1 OalTHE (CJIOBO) : TOPM3OHTAJIbHAs KOOPAMHATa IoMa
OanT: HNPOTSXEeHHOCTL IOMa B 3HakoMecTax
OanT: BepTMKAJIbHAs KOOpAMHATa IOoMa
“ u 6-11 6auTH (CJIOBO) : aIpec IaHHHBX IJd GOpMMPOBAHMA IOMa
D LAND DEFW 1,#10A,D BLD1,14,#FEOA,D BLD1,25,#FEOA,D BLD1
DEFW 39,#106,D BLD2,46,#10A,D BLD1,63,6,D BLD2
DEFW 70,10,D BLD1,90,#10A,D BLD1,101,10,D BLD1
DEFW 112,#FFO0A,D BLD1,123, #FEOA,D BLD1,138,#106,D BLD2
DEFW 145, #FE06,D BLD2,152, #FF06,D BLD2,159,6,D BLD2
DEFW 166,#106,D BLD2,178,#FEOA,D BLD1,190,#FE06,D BLD1
DEFW O
; IaHHEIE paMKM BOKPYyI OKHa (dopMaT ommcaH B NpedblylleM pa3nejie)
DFRAME DEFB 0,3,0,0, 1,4,0,24, 2,28,0,0
DEFB 3,3,1,12@#80, 3,28,1,12@128
DEFB 5,3,13,0, 1,4,13,24, 4,28,13,0
DEFB -1
; OJIEMEHTEl paMKU
D Sy™MB DEFB 127,213,159,191,253,182,248,181
DEFB 255,85,255,255,85,170,0,255
DEFB 254,83,249,245,121,181,121,181
DEFB 249,181,249,181,249,181,249,181
DEFB 249,117,249,245,81,169,3,254
DEFB 249,189,255,191,213,170,192,127

AN
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Sl'nasa 6 [asa 8T

Ornapnenne

I''TABA BOCBbMAA],

B KOTOpOﬁ PACCKA3LIBACTCA 0 TOM, KaK YIIPABJATDL X0/10M UI'PbI

OaHUM U3 IJ1aBHBIX JIOCTOMHCTB KOMIIBIOTEPHBIX UTP, KaK Bl CAMM IIPEKPACHO 3HAETE, SABIIAETCS
BO3MOXKHOCTh MI'PAIOLIETO BIUATH Ha COOBITUS, pa3BOPAYMBAIOLIMECS NIEPE]] HUM Ha SKpaHe. ITo
BJIMSTHUE MOXHO PEaIn30BaTh MO-pa3HOMY, HallpUMep, HaKUMasl OTPeIeNIEHHbIE KIIaBUIIU
KJIAaBUATYpPhl WIM HAKJIOHSS B TY WINA HHYIO CTOPOHY PYUYKY JUKOMCTHUKA U HAXKMMasl KHOIIKY
«oroHby. [Ipu 3T0M B OOJIBIIMHCTBE UTP NMpeAYyCMaTpUBAETCS BEIOOP F0O0T0 BUJIA YIIPaBIECHNUS,
KOTOPBII 00bIUHO OcyIecTBIsAeTcs yepes «MeHto». Hactano BpeMs U HaM paccMOTpPETh 3TH
BOIIPOCHI C Pa3HbIX TOUEK 3PEHHUS, @ HIMEHHO: KaK YIPaBIATh CIPaiTaMH C ITOMOIIBIO
KJIaBHATYpBl WK JPKOMCTUKA U ITPU ITOM Y4ECTh OrpaHHUYEHHsI, 00yCIOBICHHbIE pa3MepamMu
9KpaHa, KaK ONpeAeNuTh, MOAKIIOUEH K KOMIIBIOTEPY JKONCTUK WIIM HET, KaK OpraHU30BaTh
yIIpaBJIEHUE UTPOM, €CIIN UTPAIOLIUX ABOE, U HEKOTOPBIE APYTHE.

YIIPABJIEHHE C IIOMOLIbIO K/IABUATYPbI

[Tpu pa3zpaboTke UTPOBBIX MPOTPaAMM HEMBICIUMO O0OUTHCH Oe3 orpoca KIaBUaTyphl.
JlelicTBUTENBHO, YTOOBI BO BPEMsI UTPBI YIIPABIATh CIpaiiTaMu, epeMerniast ux XoTs Obl 110


wgasm06.htm
wgasm08.htm

YeThIpeM HaIpaBJICHUSAM, porpaMma 00s3aHa 6€301IMO0YHO Pa3IUYaTh OAHY U3 YEThIpeX
HakaThIX KkiaBuil. Hanpumep, O 1omkHa COOTBETCTBOBATH ABUKEHMIO BIIEBO, P - Bpaso, Q -
BBepX U A - BHH3. B belicuke, kak BB TOMHUTE, JUTsI 3TOU LIETH MBI TIOJIB30BAIUCH (DYHKITHEH
INKEY$, a OJIHa U3 BO3MOYKHBIX IIPOrpaMM, «y3HAIOLIUX», K IpuMepy, cuMBoJ P, Moria Obl
BBITJIAJICTH TaK:

100 IF INKEY$<>"P" THEN GO TO 100
CooTBeTcTBYIONINH €ii (hparMeHT acceMOIepHOI MPOorpaMMbl UMEET CISAYIOIUN BUI:

XOR A
LD (23560) ,A ;B cucTeMHy© nepemMeHHyio LAST K (xox;
; TIoCJIeIHEeM HaXaToM KJjaBumm) 3aHocuTcsa 0
LOOP LD A, (23560) ;U3 DTOMW CUCTEMHOM IIepeMeHHOM’
; CUMTBHIBAETCSH 3BHAUEeHMe KOIa HaXaToM KJaBUIIU
CP "p" ; CPaBHEHME IByX KOINOB — HaXoOdallerocsd
; B permcTpe A u cuMBoJia P
JR NZ, LOOP ;ecnu pesynbTaT CpaBHeHMs He paBeH 0O,
; TO mepexon Ha MeTky LOOP, ecmm O,
RET ; TO BHXOI

Hano 3aMeTuTh, 4TO Ta MporpamMMKa y)Ke HEOJJHOKPATHO MPUMEHSIIACh HAMU JIJISl Pa3HbIX
Lesel, HalpuMep, JJIs BBIX0/1a U3 LIMKJIOB, JUIA IIEpeXoa K KaJpaM B MHOTOKaIpOBOM 3aCTaBKe,
HO OHAa MOXET HCIOJIb30BAThCA U Kak 00pasell Ui co3Aanusl 00Jiee CIIOKHBIX IPOTPaMM,
HalpuMmep, CICIYOIICH:

KEY XOR A
LD (23560) ,A
MET1 LD A, (23560)
CP "p" ; CpaBHEHME IOBYX KOIOB

; Eciu pesynbTaT CpaBHEHMS He paBeH HYyJO (TO ecThb HaxaTa He P),
; TO mnepexon Ha MeTky METZ2, mnocjsyie KOTOPOM MNPOBEPSAITCA HaXaTUs IOPYyTMUX KJaBul

JR NZ,MET2
LD DE, TXT1
PRINT LD BC, 5 ; BEIBOI Ha DBKpPaH CUMBOJA,
CALL 8252 ; COOTBETCTBYKIETO HaxXaTOoW KJaBulle
LD A,13
RST 16
JR KEY ;IIepexon Ha HavaJjio NPpOoI'paMMEI
MET2 CP "o" ;IIpOBEepKa HaxaTua kjasumm O
JR NZ,MET3
LD DE, TXT2
JR PRINT
MET3 CP "o" ;IIpOBEepKa HaxXaTud KJaBulmM Q
JR NZ,MET4
LD DE, TXT3
JR PRINT
MET4 CP "A" ;IIpOBepKa HaxaTud KiaBuum A
JR NZ,MET5
LD DE, TXT4
JR PRINT
MET5 CP "o ;IpoBepka HaxaTus xjaBumy 0
JR NZ,MET1 ;ecyM KOoIH He CcoBIamalkT,
; HNOBTOpPSAEM BCe CcHaudalla
RET ; MHade - BHXOJ M3 NPOTPaMMEL

; IaHHBIE »OJI1S TIedyaTu
TXT1 DEFM "KEY P"
TXT2 DEFM "KEY O"
TXT3 DEFM "KEY Q"
TXT4 DEFM "KEY A"

[Tocne Toro kak Bbl HaxMere kinasuiry P, O, Q nnu A, mporpaMma Hare4aTtaer B JIEBOM
BEpPXHEM YTy 3KpaHa oJHy U3 ¢pa3, epeunucIeHHbIX B OJ0Ke JaHHBIX, Harpumep, «KEY Q».



B urpoBsix nmporpammax, Kak Bbl 3Ha€Te, 4aCTO TpeOyeTcsl ONpalInBaTh HECKOJIbKO KIaBHUIII
OJIHOBPEMEHHO, HallpUMEp, YTOOBI BBIIOIHATD CIO0XHBIE IEPEMEIICHHSI CTIPATOB, BKIIIOYAIOLINE
MOMUMO BEPTUKAJIBHBIX U TOPU3OHTAIBHBIX €IlIe U JHUaroHaIbHbIC HanpaBieHus. s moqo0HbIx
CUTyalluil IpUBEJIEHHBIE BhIIIE CIIOCOOBI OMPOCca KIIaBUATYPhl OKA3bIBAIOTCS HEMPUTOIHBIMHU U,
4TOOBI 3aCTaBUTh BCE-TAKH CIIPAWTHI IEPEMEIIATHCS B JTIOOYIO CTOPOHY, MPHIETCS
BOCIOJIb30BaThCs KOMaH 101 IN, ¢ MOMOIIBI0 KOTOPO BBIMIOJIHSAETCS BBOJ JAHHBIX M3 KAKOT0O-
1100 mopta. CyImecTByeT HECKOJIBKO CIIOCOOOB YTEHUS U3 MIOPTOB, HO HAC OYJyT MHTEPECOBATh
TOJIBKO J[BA U3 HUX:

IN reg,(C) - BBox 0OaiiTa U3 MopTa U MOMEIIEHUE €0 B PETHCTP, IPUYEM Teg - OJUH U3
peructpoB A, B, C, D, E, H unu L, a anpec nopra conepxutcst B mape BC (B C -
MJIaAMAN OalT aapeca, B B - crapmmit).

IN A,(port) - BBo OaiiTa U3 mopTa ¢ HOMEPOM POrt ¥ MOMEIIEHHUE €r0 B aKKYMYJISTOP.
[Ipu 3ToM nonHbIi 16-pa3psaHbIi agpec IopTa COCTABIIAETCS U3 3HAUEHUS port
(Mmaamui 6aifT) M 3HAYEHUS aKKyMYJIATOpa (CTapiiuii 0auT).

[TpumeHsist oaHy WK APYTYI0 KOMaHAY, MOYHO ITOJIYYUTh JBa CI10co0a orpoca KJIaBUaTyphl.
[TepBblii U3 HUX OYEHD MMOXO0K HA UCTOJIb30BaHUE QyHKIMH IN B beiicuke. Hamomuum, uto Bce
KJIAaBUIIM TPYIIUPYIOTCS 1O MOJIypsAJaM, TO €cThb 1o 5 kinaBuul. Kaxxnomy nomypsaay
COOTBETCTBYET OINpeAeNCHHBIN MOPT. AJlpeca «KJIaBUATYPHBIX» MOPTOB OTINYAIOTCS TOJIBKO
cTapmuM OaiiToM, a Mitaamuii Beceraa paseH 254 (#FE). Bee aTu anpeca nmpeacraBieHsl B
Tabn. 8.1 B 1eCATUYHOM, IIECTHAIATEPUIHON U TBOMYHOM HOTAIMK. [Ipenrnonoxum, 4To Ham
HYXXHO OIIpeIeNINTh HaXxaTue KiaBuiu M, Toraa B peructpoByro napy BC HeoOxomumo
3anucath aapec 32766. 13 nopra cunTeiBaeM 3HaUCHUE JIJIS TOJIYPsAa, a 3aTEM, YTOOBI
OTIPENIeNIUTh Ha)KaTHe KOHKPETHON KIIaBHIIIH, IPOBEPSIEM COOTBETCTBYIOIIHIA eif OuT (ot 6uta 0 -
JUTSL KpallHUX KJIaBHII A0 4-ro OWTa - 75 IeHTpaibHbIX). Tak kak kinaBuia M 3anumMaeT TpeThe
MECTO OT Kpasi, TO OHa OyJIeT OIpeNesIThCS COCTOSIHUEM 2-T0 OUTa MOIYYEHHOI'0 U3 opTa
6aiita. Eciin 5TOT OUT OKaxkeTcst cOpomeHHbIM B 0, 3TO Oy/€T 03HaYaTh, 4TO KJIABHUINA HaXKaTa.
(M3-3a ymipoIieHHOM anmapaTHOW peali3aliy KIIaBuaTyphsl, IpUMEeHEeHHOM B ZX Spectrum,
JIOCTOBEPHO (B 0OOIIIEM Cilydae) MOKHO ONpeAEIUTh OJTHOBPEMEHHOE Ha)kaThe He OoJiee IByX
KaKHUX-TH00 KJIaBull - [Ipumeu. peo.)

Tabnuya 8.1. Adpeca nopmos 0ns onpoca Kiasuamypul

Hoaypsan | DEC | HEX BIN
Space...B | 32766 | 7FFE 101111111 11111110
Enter...H 49150 | BFFE | 10111111 11111110
P..V |57342 |DFFE 11011111 11111110
0.6 61438 EFFE |11101111 11111110
1.5 /63486 | F7FE |11110111 11111110
Q.. T 64510 FBFE |11111011 11111110
A..G 65022 FDFE 11111101 11111110
CS..V 65278 FEFE |11111110 11111110

; Ampec 32766=127x256+254, B B 3aHOCKTCS ampec nojypsna,
; a B C - ampec mopra (254).
KEY LD BC, 32766
IN A, (C)
; OmmH M3 cnocoBOB MNPOBEPKM HOAHHOTO OMUTa — Yy OTIIYUEHHOMW KJIaBUIIM



;  OwuT ycraHoBJeH (1), y Haxarou cOpacweBaeTrcs B 0

BIT 2,2
JR NZ,KEY
RET

Bropoii cioco0 npuHIMNHANBHO HE OTIANYAETCs OT epBoro. [lepen yreHnemM B akKyMyJsiTop
IIOMEIIIAeTCsl CTapLIMi OalT azipeca COOTBETCTBYIOLIETO 1OPTa, @ MIAAIIMKI OalT 3agaercs B
ABHOM BuJie B Komanzae IN:

KEY LD A,#7E ;B AKKyMyJIATOP 3aHOCUTCHA CTapumi OamT

; ampeca noprta #7EFE

IN A, (254) ; CuMTHBaHMEe u3 nopra (254 wim #FE -
; Mazumy ©amMT ampeca)

BIT 2,A ;IIpOBepKa HaxXaTud TpeTbel OT Kpad
; kJgaBumm (M)

JR Nz,KEY

RET

Paccmotpum nporpammy, B KoTopoii ipu HaxkaTuu kiasuin Q, A, O u P usmenstorcs
KOOPJAMHATHI TOUKH Ha dKpaHe. Camu TOUKH Oy/IeM CTaBUTh B OCHCUK-TIpOrpaMMe, KOTOPYIO
HAIUIIEeM [03XKe, HO MOoApa3yMeBasi HCIOIb30BaHUE MPoIenyphl U3 beiicuka, Bocmonbp3yemes
JUTS Iepeiayyl KOOPAMHAT TOUKH, KaK U paHbIle, 001acTbio Oydepa npuHTepa, OIpeaeIIiB aapec
nepesaBaeMbIX TapaMeTpoB KOHCTaHTOU X Y.

ORG 60000
XY EQU 23296
KEY LD HL, (XY) ;3anMch KoOpIOMHAT TOoukM B HL
; B perucTtp A 3aHOCHUTCH CTapumi OaMT OOJypAna,
; B KOTOPOM pacliojlaraeTcs KjaBuma Q
LD A,251
IN A, (254) ;UMTaeM M3 [opTa 3HadeHMd IOJid [HoJiypsala
; I[posepka 6ura 0 (xoMaHmy RRCA BMmecTo BIT 3mech ynoOHee NPUMEHSTH
; I[NOTOMy, 4YTO KJlaBMlla Q B NOJNypALny 3aHMMaeT KpalHee II0JIOXeHUE)
RRCA
; Ecnu kiaBmma He HaxaTa (Ha 4YTO yKasbBaeT YyCTAHOBJIEHHHBM OUT),
;  TO CJenyolyld KOMaHIY IpOolycKaeM
JR C,KEY1
; YBeMuMBaeM 3HAUEHME BEPTUKAJIBHOM KOOPIMHATHE, KOTOPOE HaXOIUTCS B PEeTruUcCTpe

H

INC H
KEY1 LD A,253

IN A, (254)

RRCA ; kJlaBuima A

JR C,KEY2

DEC H ; YMEeHbIlaeM BEePTUKAJIbHYID KOOPIMHATY
KEY2 LD A,223

IN A, (254)

RRCA ; knaBuma P

JR C,KEY3

INC L ; YBeJIMUMBAEM TI'OPM3OHTAJIbHYID KOOPIOMHATY
; Tak kak kJjaeuum P O HaxomaTcsda B OIOHOM IIOJIypALY,
; TO BHIIOJHATH KOMaHIy IN IOBaxIbl HET HeOOXOOMMOCTU
KEY3 RRCA ; kyaBuma O

JR C,KEY4

DEC L ; YMeHbIlaeM T'OPMBOHTAJIbHYID KOOPIOMHATY
KEY4 LD (XY) ,HL

LD A,127

IN A, (254)

BIT 2,A

RET Nz ; BEIXOZ, €CJu kJjaBuma M He Haxara

Jp 3435 ; MHade ouMIllaeM 5SKpaH



YToOb!l yBHIIETH 3TY MPOIEAYPY B IEHCTBUH, HEOOXOAMMO JOMOIHUTE €€ HEOObIIONH OeiCHK-
POrpaMMKOH, 3a7a4ya KOTOPOH COCTOUT TOJIKO B TOM, YTOOBI CTABUTh HA SKPaHe TOUKY B
COOTBETCTBUH ¢ KoopanHaTaMu (XY), MOTy4YEeHHBIMH B aCCEMOJIEPHOI ITporpamme.

100 POKE 23296,100: POKE 23297,100
110 PLOT PEEK 23296, PEEK 23297
120 RANDOMIZE USR 60000: GO TO 110

[TonmpoOyiiTe ee BBECTH U UCIIOJIHUTD, a 3aTeM nmoHaxumaite kinaumu Q, A, O u P - mo skpany
B Pa3HBIX HAMPABJICHUIX MOTSHYTCS YETKHUE MPSIMbIE JIMHUU TI0T0OHO MCITIOB30BAHHUIO (DYHKITHH
PEN B rpaduyeckom penakrope. Haxas knaBuiry M, B 11000i MOMEHT MOKHO OYHUCTHUTD dKPaH
Y Ha4aTh PUCOBATh HOBYIO «KapTUHYY.

B 3akiouenue 3Toro paszziesna npuBeaeM elle OJUH IPUMep YIPaBICHHS C TIOMOIIBIO
KJIaBUATYPBI, C KOTOPHIM MBI HHOT/Ia BCTPEYAaeMCsl, 3arpy’Kasi T HJIM HHBIC UTPOBBIE IPOTPAMMBI.
OH moJsie3eH elle U TeM, YTO JIaeT BApUAHT PEIICHUS] HEKOTOPBIX MOOOYHBIX MPOOJIEM, TaKUX,
HarpuMep, KaK yueT OrpaHHYCHHH Ha IIepeMeleHne Kypcopa (WU cIpaiiTa) 1mo sKpaHy,
BBE/ICHUE JIOTIOJTHUTENHBIX (DYHKIIUH YIIpaBICHUS H HEKOTOPHIE JPYyTHE.

*ALEXAMDCER

Puc. 8.1. Beoo umenu ueparowezo

[TpencraBum cebe, 4TO B KOHIIE UTPbl HEOOXOIUMO HaOpaTh UMSI UTPAIOILIETO, YTOOBI 3aTEM
3anucath ero B pazaen meHro HI SCORE. /I aToro, npu 10CTUKEHUH ONIPEIEIEHHBIX
PE3yJIbTAaTOB, BHI3BIBAETCS KaJp, B KOTOPOM BbI BUIUTE IPUMEPHO TaKyrO TaOIuUIly, Kakas
u3o0pakeHa Ha puc. 8.1. [lanee, ynpasinss kypcopoM ¢ nomouisio knasuit Q, A, O u P,
TpebyeTcs BRIOpaTh M3 TAOJIUIIBI OYKBBI BAIIETO MMEHHU, HAXKMMas! TIOCIIe KaKI0N KIIaBUIITY
BeIOOpa M. Ilpu sToM HaGpaHHbIe OYKBBI U3 TaOIHUIIBI OyIyT NEPEHOCUTHCS B CTPOKY,
pacnoioxeHHyro Huxe. Eciu kakoii-To cuMBoJ1 HAOpaH HEBEPHO, €r0 MOYKHO CTEPETh, «HAXKaB»
B Tabnuue OykBy d (delete), uia neuatu npodena ucnonp3yercs OykBa s (space), a Ui BBoja
MMEHH U 3aBEepPIICHUS 3TOM yacTH nmporpamMmmsl - OykBa e (enter). Hago ckazarte, 4to Takoit
croco0 BBOJIa UMEHH HE CaMblil y100HBIH, OJTHAKO OH UMEET MPaBO HA CYILIECTBOBAHUE B



ClIy4asix, KOTJla UTPAIOIIHi ellle MJI0X0 3HaKOM ¢ KiaBuaTypoit ZX Spectrum, HO UMeeT
HEKOTOPOE MPE/ICTABICHHUE O JJATUHCKOM ajiaBUTE.

ORG 60000

ENT  $
XOR A
CALL 8859
LD A, 68
LD (23693) ,A
CALL 3435
LD A, 2
CALL 5633
; OumcTKa CTPOKM OJiId BBOINA MMEHU
LD HL, NAME
LD DE, NAME+1
LD BC,19
LD (HL) ,™ "
LDIR
; BelBOon TabOJismubsl CMMBOJIOB B paMKe
CALL TABL
CALL LINES
LD A, 68
LD (23693) ,A
LD BC, #506 ; HadaJlbHEIE KOOPIOMHATHL Kypcopa B Tabiaule
LD E,0 ; HOMEp CHMMBOJIa B CTPOKE BBOIAa
SET 3, (IY+48) ;PexyM BBOIA MNPOIMCHEIX OYKB
; YHnpaBJleHMe KYypPCOPOM M IIedaThb BHOPAHHOT'O CMMBOJIA B CTPOKY
KEYS CALL SETCUR ; BEIBOI Kypcopa
XOR A
LD (23560) ,A
WAIT LD A, (23560) ; OXMIAHMEe HaxXaTusd KJaBUIM
AND A
JR Z,WAIT
CP "p" ;IepeMelleHre Kypcopa Ha
JR Z,RIGHT ; OIMH mar BIpaBO
CP "o" ; IepeMelleHre Kypcopa
JR Z,LEFT ; Ha OoIOuMH wWwarl BJIEBO
CP "o ; IepeMeleHre Kypcopa
JR z,UP ; Ha OIOMH War BBepX
CP "A" ; IIepeMeleHre Kypcopa
JR Z , DOWN ; Ha OOMH Warl BHUS3
CP "M" ;IedyaTh BEOPAHHOT'O CMMBOJA
JR Z,SELECT ; B CTPOKE BBOIA
JR KEYS
; llepemelleHMe Kypcopa BIpPaBO
RIGHT LD A,C ;IPOBEepKa OOCTMXEHUA KYypCOpOM
CP 24 ; HNpaBOM TI'PaHMLEL TaOJIMLEL
JR NC,KEYS
CALL RESCUR ; yoaJleHre Kypcopa Ha IIpeXHeM MecTe
INC C ; UBMEeHEeHMEe IIOJIOXEHMA Kypcopa
INC C
CALL SETCUR ; YyCTaHOBKA Kypcopa Ha OykBYy TabJMLE
JR KEYS
; llepemelleHMe Kypcopa BJIEBO
LEFT LD A,C ;IPOBepKa OOCTMXEHUS KYypCOpOM
CP 7 ; JIeBOM TPpaHMLB TabJMiEl
JR C,KEYS
CALL RESCUR
DEC C
DEC C

CALL SETCUR
JR KEYS



; TMepememeHne Kypcopa BBEpPX

UP

DOWN

LD A,B ;IpOBepKa OOCTMXEHUA KYypCOpOM
CP 6 ; BepxHeM TpaHMLL TabJuipl
JR C,KEYS
CALL RESCUR
DEC B
DEC B
CALL SETCUR
JR KEYS
; llepeMemeHre Kypcopa BHUS
LD A,B ;IPpOBepKa OOCTUMXEHUA KYypCOpOM
CP 11 ; HIXHEeM TI'PaHMLEl TaOJIMLEL
JR NC, KEYS
CALL RESCUR
INC B
INC B
CALL SETCUR
JR KEYS

; BeiOop cmMBOJIa, KOTOPEIM 3aTeM OyIeT HalnedaTaH B CTPOKE MJM BHOOP
; OyHKUMM 1OJ18 PelaKTUMPOBAHMUSA DTOM CTPOKM
SELECT PUSH BC

PUSH
CALL

POP
POP
LD
CP
JR
LD
CP
JR
CP
JR
CP
RET

DE

SND ; 3BYKOBOVM CMTHAJI, M3OAaBaEeMbl IIPU
; IepeMelleHMM CUMBOJIa M3 Tabiulsl B
; HabupaeMyl CTPOKY

DE

BC

A,B

11

NZ, MOVE ;IeyaTb CHUMMBOJIA

A,C

20

Z,DELETE ; yoaJjleHye CHMMBOJIa B CTPOKeEe

22

Z, SPACE ;rnedaTe npobeja B CTPOKEe

24

Z ; BEIXOZ M3 OIPOT'PaMMEL

; llepememaeM CHMMBOJI M3 TabOauube B HabupaeMmyl CTPOKY M CMellaeM KypCop
; Ha NO3MUMIO BIPAaBO, IPM BTOM IejlaeM IPOBEPKY TOTO, UYTOOH CHMMBOJI
; He BHIIEeJ 3a BaIaHHBE I'PaHUIE CTPOKM (CJieBa M CIpaBa) .

MOVE

LD
CP
JP
LD
PUSH
PUSH
LD

SUB
LD
LD
ADD
LD
INC
LD
EX
LD

SUB
LD
LD
ADD
POP

A,E
20
NC, KEYS
D,0
BC
DE
A,B ;10 BEePTMKAJIbHOM KOOPIMHATE Kypcopa
; onpenesyiseM anpec IOaHHBIX CTPOKMU
; Tmabmauuer (STR1, STR2, STR3 wmam STR4)

HL,D STR

E,A

HL, DE

E, (HL)

HL

D, (HL)

DE, HL

A,C ;IO TOPMU3OHTAJIBHOM KOOPAMHATE HAXOIUM
; KOI CuMBOJIAa B OJIOKE IaHHHX

C,A
B, 0
HL, BC
DE



POP BC

LD A, (HL) ;IIoMellaeM Ko CHMMBOJIa B A
LD HL, NAME ;ompegnerniaeM angpec B cTpoke NAME
ADD HL, DE ; IJid BBOIa CHUMBOJIA
LD (HL) , A ;IoMelaeM CHMMBOJI B CTPOKY BBOIA
CALL PR STR ; BEIBOOMM CTPOKY BBOIa Ha 3KpaH
INC E ; CMellaeM I[IO3MIMI BBOIA BIlepern
Jp KEYS
; YIOaJjleHMe HEeNpPaBMJIbBHO HAOPAHHOT'O CHMMBOJIA
DELETE LD AE ;IIpOBEPKa IOOCTMXEHMSA Hauajla CTPOKM BBOIA
AND A
Jp Z,KEYS
DEC E ; YMeHbIIaeM IIO3MLMI0 BBOLA
LD D,0
LD HL, NAME
ADD HL, DE
LD (HL) ,™ " ;3aMeHseM yIaJjigdeMbll CHMMBOJI IIpobejioM
CALL PR _STR
JPp KEYS
; BBom mnpobena
SPACE LD A,E ;IIpOBEepKa OOCTMXEHMA KOHIlAa CTPOKM BBOIA
CP 20
Jp NC, KEYS
LD D,0
LD HL, NAME
ADD HL, DE
LD (HL) , ™ "
CALL PR _STR
INC E ;yBeJMuMBaeM IIO3MULMIO BBOIA
JPp KEYS
; BeIBOI KypcoOpa M3MeHeHMueM OanTa aTpubyToB
RESCUR LD A, 68 ;PAPER 0, INK 4, BRIGHT 1
JR PRATTR
; YmaJjleHre Kypcopa BOCCTAHOBJIeHMeM OanTa aTpubyToB
SETCUR LD A,79 ;PAPER 1, INK 7, BRIGHT 1

; BrumcisgseM ampec aTpuOyTOB 3HaKOMeCTa M 3aHOCUM
; IO BTOMYy anpecy 0OauT M3 aKKyMyJsaTopa
PRATTR LD L,B

1D H,0

ADD HL, HL

ADD HL, HL

ADD HL, HL

ADD HL, HL

ADD HL, HL

PUSH AF

LD A,H

ADD A, #58

LD H,A

LD A, L

ADD A,C

LD L,A

POP AF

LD (HL) , A

RET
H HO,HHpOI‘paMMa IneuaTum Ta63‘H/ILU:>I CVIMBOJIOB
TABL LD DE, STR

LD BC, LENSTR

JP 8252

; IloonporpamMMa HNedYaTM BBEIOEHHOM CTPOKU
PR _STR PUSH BC

PUSH DE
LD DE, STR5
LD BC, LENLIN

CALL 8252



POP DE

POP BC
RET
; NommporpaMMma pPMCOBAHMA PaMKM
LINES EXX
PUSH HL
LD A, 66
LD (23695) ,A
LD BC, #8A2C ;B =138, C = 44
CALL 8933
LD DE, #101
LD BC,160 ;B =20, C =160
CALL 9402
LD DE, #FFO1
LD BC, #3D00 ;B =61, C =0
CALL 9402
LD DE, #1FF
LD BC, 160
CALL 9402
LD DE, #101
LD BC, #3D00
CALL 9402
POP HL
EXX
RET
; KopoTkuin 3BYKOBOM CHUI'HAJ
SND LD B, 30
LD HL, 350
LD DE, 2
SND1 PUSH BC
PUSH DE
PUSH HL
CALL 949
POP HL
POP DE
POP BC

SBC HL, DE
DJNZ SND1

RET
; JaHHBE TaOaMLE CHMMBOJIOB
STR DEFB 22,5,6

STR1 DEFM "1 2 3 4 5 6 7 8 9 0" ;cuMBOJIEL uepes OIOMH Mpodes
DEFB 22,7,6
STR2 DEFM "A B CDEFGHTIJ"
DEFB 22,9,6
STR3 DEFM "KL MNOPQRST"
DEFB 22,11,6
STR4 DEFM "U VW X Y Z . d s e"
STRS5 DEFB 22,19,5,16,5,">",16,2
NAME DE FM T e e o o o o o o o s s 0 0000000 n
DEFB 16,5,"<"
LENSTR EQU $-STR ; OJIMHA CTPOKM IOJIA INedaTyu TabJIMLE
LENLIN EQU $-STR5 ; OJIMHa CTPOKM BBOIA MMEHU
; Aopeca IOaHHBIX CHMMBOJIOB B Tabjuie
D STR DEFW STR1,STR2,STR3,STR4

DTy nporpaMMmy MOXKHO pacCMaTpUBAaTh KaK BIIOJHE HE3aBUCUMBIH KaJip 3acTaBKu. Ecin Bbl
pelnTe UCOIb30BaTh €€ B CBOECH COOCTBEHHON UTpe, EMUHCTBEHHOE, UTO BaM NMOTpedyeTcs, 3TO
NepeHeCcTH TocIe BbIXo/1a BBeleHHOe UM U3 cTpokd NAME B Tabmuity «pekopnos». 1,
KOHEYHO kK€, BaM HYXKHO OyJleT MpOClIeqUTh, YTOOBI NMEHA METOK, 33/IeHCTBOBAaHHbIE B
IIPUBEICHHON NporpaMMe He OBTOPSUINCH B Balleil urpe. EctecTtBeHHO, UTO Npu
HE0OXOIMMOCTH HAUMEHOBAaHUS METOK MOYHO U 3aMEHUTh.



YIIPABJIEHUE J)KOUCTUKOM

B nuHamMu4HBIX Urpax yrpasjaeHue crpaiTamu ¢ noMouipro Kempston-maxoncrruka 4acto
OKa3bIBaeTcs 6ojee y100HbBIM, YeM OT KJIABUATYPBI - HY’KHO IOMHUTb BCETO JIULIb O YEThIPEX
CTOpOHAX CBETA, J1a B MbUTY OOPHOBI HE 3a0bITh, YTO €CTh €IIIe KHOIKA «OTOHbY.

HasepHoe, BaM U3BeCTHO, 4TO B belicHKe ONpenenuTh MOJ0KEHUE PYUKH JPKONCTUKA MOYKHO C
nomouibio GyHKIMHU IN 31. B accembnepe st 3Tux ke 1eneit yno0Hee BCEro NpuMeHsTh
koManny IN A,(31), mociie BBITOTHEHUSI KOTOPOH B aKKyMYJISITOPE MOSBUTCS HEKOTOPOE YUCIIO,
OTJeNIbHBIE OUTHI KOTOPOTO U OTIPENIEISIOT «CTAaTyC» IPKOMCTUKA. 3HAUCHUS UMEIOT HE BCe OUTHI,
a TOJIBKO 5 MJIaJllnX, IPUYEM, B OTJIMYUE OT KJIABUATYpPhl, B HEUTPAIBbHOM IOJIOKEHUU BCE
6uthl cOpomeHsl B (0 (KOHEUHO, €CIIU MOPT JPKOMCTHKA BOOOIIE MOIKIIOYEH), 8 YCTAaHOBKA
Kakoro-to 0uta B 1 03HauaeT MOBOPOT PyUKH WM Ha)KaThe KHONKHU «OTOHbY. [Ipu
JIMaroHaJIbHOM HaKJIOHE pydKH OyIyT YCTaHOBJIEHBI cpa3y JBa Ourta. B Tabi. 8.2 nokasaHo
COOTBETCTBUE ISITH MJIAAIIUX OUTOB, OTYYaEMBIX B aKKyMYJIATOPE MOCIE BHIMOTHEHUS
koMauibl IN A,(31), HanrpaBiIeHUSIM HAKJIOHA PYYKH JDKOMCTHKA U HAXKATHIO KHOIIKH «OTOHBY.
Tpu crapuux OuTa He ompeeNeHbl, TO3TOMY B TaOJIUIIE OHU 3aMEHEHBI 3HAKaMH BOIIPOCA.

Tabnuya 8.2. 3nauenuss 6UMo8 NOpMa OHCOUCMUKA.

HanpasJjienue Kon
Bnpaso ?7?00001
Brnero 77?00010
Beepx 77700100
BHus ?7?01000
Orons 77710000

JlaBaiiTe cHayana Ha MpUMepe NPOCTON MPOrPAMMKH ITEPEMELIEHUS TOUYKH, AHAIIOTUYHON TOM,
KOTOPYIO MBI OIIMCAJIA B HaYaJje MepBOro pasjeiia JaHHOM IIIaBbl, pACCMOTPUM IIPUHLIUIT
MCIIOJIb30BaHus JKoicTrka. [Ipuyem, Kak U B ciydae ¢ KJIaBUaTypOi, TOUKY Ha 3KpaH Oyaem
CTaBUTh C MIOMOMUIbIO OEHCUK-TTPOrpaMMBI.

ORG 60000
XY EQU 23296
Joy LD HL, (XY) ;B perucrTtpe H BepTuKalbHad KOOpPIMHATA,
; a B L - ropuM3OHTAJIbHAA
IN A, (31) ;UMTaeM M3 IopTa IXOMCTUKA
RRCA ;apoBepseMm 6uT 0
JR NC, JOY1 ;eciu B 0, mepexomuM K IIPOBEpPKe
; Cclegnywoimero oura
INC L ; yBeIMYMBaEeM T'OPMBOHTAJIBHYID KOOPIOMHATY
JoYy1l RRCA ; QHAJIOTUYHO MNPOBEpSeM OCTAaJIbHEIE OMTH
JR NC, JOY2
DEC L ; YMeHbIlaeM T'OPMBOHTAJIbHYI KOOPIOMHATY
JOoY2 RRCA
JR NC, JOY3
DEC H ; YBeJIMUMBaAEM BEPTUKAJIbHYI KOOpIOMHATY
JoY3 RRCA
JR NC, JOY4

INC H ; YMEeHbIlaeM BEePTUKAJIbHYI KOOPIMHATY



Joy4 LD (XY) , HL ; HOBBIe KOOPIMHATHL IlepelaeM
; OelcuK-IpoTrpaMMe

RRCA
RET NC
JP 3435 ;OIPUM HaXaTUM KHOIIKM «OT'OHBb»

; OKpaH ouuiaeTcd
Yrobbl TOUKA, MEepeMeIasch M0 3KpaHy, He yIIUIa 3a ero mpeeibl, HEOOX0AUMO BBECTH
orpanuueHus. Kak 3To ocyiiecTBUTh, NOKaXEM Ha KOHKPETHOM IIPUMEPE, B KOTOPOM Mbl
MCIOJIb3YEM MPUBECHHBIN BbIIIE IPUHLHUII JJI1 BOCIIPOU3BECHUS peajbHONU UTPOBOMA
CUTyalUH, HaIIpUMep, Ul yIIpaBJIeHUs caMosieToM. [Ipexie Bcero co3gaaum Tpu cripanra
(6moxu SAM1, SAM2 u SAM3), nepBbIii U3 KOTOPBIX OYJIET COOTBETCTBOBATH MOJIETY CaMOJjIeTa
IPsIMO, BTOPOM ITOBOPOTY BIIPABO (CaMOJIET IIPH 3TOM JIOJIKEH CJIErKa HAKIIOHUTHCS) U, HAKOHELl,
TPETHUIA - €ro MOBOPOTY BJIEBO. TakuM 00pa3oM, HAKJIOHSSI PYUKY JXKOMCTUKA B TY HJIM UHYIO
CTOPOHY, Bbl MOKETE B IPUBEICHHON HUXKE IPOrpaMMe JIETKO U3MEHATH MI0JI0KEHUE CIpaiiTa Ha
JKpaHe.

ORG 60000

ENT S
LD A,5
LD (23693) ,A
XOR A
CALL 8859
CALL 3435
; OCHOBHas 4YacCTb NIPOI'PaMMEL
LD BC, #505 ;B perucrpe B BepTHMKaJbHAasA KOOpIMHATa Y,
; a B C Topm30OHTaJIbHAA
JOY IN A, (31) ;UMTaeM IaHHBHE M3 IopTa IXOMCTMKA
LD E,A ;OCcBODOOXIaeM akKKyMyJISTOpP
; IJiS [NPOBEPKM T'PaHMUL]
LD HL, SAM1 ;3aldaeM alpec IepBOI'O cIpamnTa
RRC E ;coBuraeM E BOpaBO Ha OOMH OUT
JR NC, JOY1
LD A,C
CP 30 ;3alaeM TpaHMLYy [epeMelleHMs BIPasBoO
JR NC, JOY1 ;eciu npaepad I'paHulla OOCTUTHYTA,
; TO yBeJuuuBaTh X yXe HeJb3d -
; HepexoImMMm Ha MeTky JOY1
INC C ; YBEIMUMBAEM KOOPIOMHATY X, YUTO COOTBETCTBYET
; IepeMelleHMI caMojleTa BIPaBO
LD HL, SAM2 ;3aldaeM aIpec BTOPOIO cIpamnTa
JoY1 RRC E
JR NC, JOY2
LD A,C
CP 1
JP M, JOY2
DEC C ; YMEeHBIIaeM KOOpIMHAaTy X
LD HL, SAM3 ;3alaeM apec TpeTbero clapanTa
JoY2 RRC E
JR NC, JOY3
LD A,B
CP 22
JR NC, JOY3
INC B ; YBeIMUMBaAEM KOOpIOMHATY Y
JoY3 RRC E
JR NC, JOoY4
LD A,B
CP 1
JP M, JoY4
DEC B ; YMEHBIIaeM KOOpIOMHAaTy Y
Joy4 RRC E
RET C ;€CJIM KHOIIKa «OI'OHb» HaxaTa -—

; BBEIXOIOVIM M3 INIPOI'PaMMEL



BelBonm Ha »

’

KpaH no npmHumuny XOR OOHOTO M3 Tpex CIPaMTOB caMoJjieTa

PUSH BC
PUSH HL
LD A, SPRXOR ;ycTaHaBaueaeM pexuM BeiBoma XOR
CALL PTBL ;rIevaTaeM OOMH M3 CaMOJIeTOB
LD BC, 10 ; BBOOVM 3aIEPXKYy
CALL 7997
POP HL
POP BC
PUSH BC
LD A, SPRXOR ;ycTaHaBaMeaeM pexuMm BeiBoma XOR
CALL PTBL ; CTHMpaeM M300paxeHMe caMojieTa
POP BC
JR JOY ;IIepexonMM B HAaYaJlo NpOoT'paMMEBL
; IOJI9 M3MEHEeHMS KOOPAOMHAT
PTBL  .........
; BaroJIoBOK IaHHBEIX CHIpanTa NIepBOI'O caMmojieTa, COOTBETCTBYyKUEI'O [OJIeTy BIeEpen U
Haszan
SAM1 DEFB 4
pDEFB 0,0,5,0,1,5,1,0,5,1,1,5
; JaHHEIE 1Jia NepBOTO CcaMoJjieTa
DEFB 0,0,5,0,95,254,56,66
DEFB 0,0,160,0,250,127,28,66
DEFB 61,1,1,5,13,0,0,0
DEFB 188,128,128,160,176,0,0,0
; B3aroJIoOBOK IaHHEIX CIpayuTa BTOPOI'O caMojieTa, COOTBETCTBYKUEI'O NOBOPOTY BIPABO
SAM2 DEFB 4
DEFB ©0,0,5,0,1,5,1,0,5,1,1,5
; IaHHEIE 1OJi1d BTOPOTO caMmojeTa
DEFB 0,0,5,0,11,95,78,35
DEFB 0,0,160,0,244,62,28,8
DEFB 29,1,1,2,2,0,0,0
DEFB 176,128,128,192,224,192,0,0
; 3aTroJIOBOK IaHHBIX ClpalTa TpeTbeI'o caMojleTa, COOTBETCTBYUEI'O NOBOPOTY BJIEBO
SAM3 DEFB 4
DEFB ©0,0,5,0,1,5,1,0,5,1,1,5
; IaHHBIEe @OJId TPEeTbEero caMojeTa
DEFB 0,0,5,0,47,124,56,16
DEFB 0,0,160,0,208,250,114,196
DEFB 13,1,1,3,7,3,0,0
DEFB 184,128,128,64,64,0,0,0
COBMECTHOE YIIPABJIEHUE KJIABUATYPOU U I’ KOUCTUKOM

HpO‘-II/ITaB Ha3BaHHUC r[aparpa(ba, MHOI'MC HaBCpHIKA NIOAYMAJIN - 4 B UCM TYT COOCTBEHHO

npoOsema, 10c

TaTOYHO OOBETUHUTH BMECTE OJIOKU YIpaBICHUsI KIaBUATYPOH U JKOWCTUKOM U

BpOaC OBl BCC, MOJXHO ITOJIb30BATHCA KaK TEM TaK U APYTHUM. He 6y,[[CM BacC pa3ovapoBbIBATh, TAK
OHO U €CTb, U B IIPUHIIHUIIC HO)IO6HyIO CXEMY BITIOJIHC MOXXHO HCITIO0JIB30BaTh AJI1 COBMECTHOT'O
YIpaBJICHUA. Ho IIpU 5TOM HYKHO IOMHUTH O TOM, YTO €CJIN HOTpC6yeTCH HN3MCHUTH

yIpaBJIAOLIIE

KJIaBUIIH, BaM OPUACTCA BHOCHUTH B TCKCT IPOrpaMMbI JOBOJIBHO MHOI'O

u3MeHeHui. To ke camoe MOYKHO CKa3aTh M O CMeHe Tuna JukoicTuka. [loatomy xoTenock Ob1
UMETh YHUBEPCAIBHYIO MPOIIEIYPY OMpOca KIaBUATYPHI U JPKOMCTHKA, B KOTOPOU
NEepeUNCICHHbIE U3MEHEHNS MOYKHO ObUIO BBITIOJIHUTE C HAUMEHbIIEH 3aTpaToii cuil. Huke
MIPUBOIUTCS MPOTpaMMa, UCTIOIB3YIoMIast MOJTOOHYI0 MPOIEAypy, 0003HAUEHHYIO METKOU
KBDJOY. B Heii Ha 5kpaH BBIBOJUTCS BEPTOJIET ¢ Bpalaromumcs BUHTOM (puc. 8.2 a,6) u
cTpexouynm aeurareneM. Haxwumas kinasumm Q, A, O, P nim HakiIoHSS pydKy DKOHCTHKA,
BbI CMOYKETE JIETKO YOEIUThCS B TOM, YTO IporpaMma paboTaeTr Kak MOJ0KEHO. A Il yCUIICHUS



s deKxTa MOKHO MONPOOOBATH HAKATH KaKyIO-HHOY/Ib U3 KJIABUII U OJJHOBPEMEHHO MOBEPHYTh
TPKOWCTHK - BEPTOJICT MOCITYIIHO TTOJICTHT 110 THArOHAIH.

& R

Puc. 8.2. Cnpatim «eéepmonemy

; OCHOBHAs YaCTb IPOT'PAMMEL

KEY

KEY1

KEY2

KEY3

KEY4

ORG 60000
ENT $

LD A,5

LD (23693) ,A
XOR A

CALL 8859
CALL 3435

LD BC, #505
PUSH BC

CALL KBDJOY
POP BC
RRCA

JR NC,KEY1
INC C

RRCA

JR NC,KEY2
DEC C

RRCA

JR NC,KEY3
INC B

RRCA

JR NC,KEY4
DEC B

RRCA

RET C

; 3alaeM MCXOIOHOE IIOJIOXEHME BepToJieTa
;U4MTaeM IOaHHBIE U3 IIOPTOB

; IIOBOPAUNVBaeM PYUKY IDKOMCTUKA BIIPaBO
; WM HaxuMaeM kJjaBumy P -
; INIOJIET BepToJieTa BIIpabBO

; IIOBOPAUNVBaeM PYyUKYy IKOVICTMKA BJIEBO
; WM HaXuMaeM KJIaBUIY o -
; I[IOJIET BepToJieTa BJIIEBO

; IIOBOPAUNMBaAeEM PYUKY IKOVICTMKA BHUS
; WM HaxXyMaeM KJjaBumy A -
; INIOJIET BepTOJIeTa BHU3

; IIOBOpPAaUNMBaeM PYyUKYy IDKOVICTUKA BBeEpX
; WM HaXuMaeM KJIaBUIY Q -
; INIOJIET BepTOJIieTa BBEPX

; IIPUM HaXaTUM KHOIIKM «KOIT'OHB» IDKOVICTUKA
; UM KJaBuy M - BHXOD

; HonnporpaMMa BEIBOIIa Ha 3KpaH MSO@aneHMH BepToJieTa B IBYX @asax,
; Kaxnad M3 KOTOPBIX COOTBEeTCTBYyEeT OIHOMY U3 [IOJIOXEHUM BMHTA

XOR
OouT
CALL
LD
OouT
LD
LD
PUSH
PUSH
CALL
LD
CALL
POP
POP
LD
PUSH
PUSH

A

(254) ,A
CHECK
A,16
(254) ,A
A, SPRXOR
HL, WERT1
BC

HL

PTBL
BC, 5
7997

HL

BC

A, SPRXOR
BC

HL

; bopMupyeM 3BYKOBOM CHITHAJ,
; MMMTHUPyDOLMM paboTy IOBUTATeld
;IIpOBEepPKa OOCTMXEHMA IPaHMI BKpaHa

;3amaeM pexuMm BEHBOZA CIpanTa
;yCTaHaBJIMBAaEM ampec Cchpanta

; BEIBOIMM BepTOJIET B IIepBOoM dasze
;3amdaeM 3amdepxKy Mexndy baszamu
; BpalleHUs BUHTA

s PEXVIM BBIBOILLA cnpaﬁTa



;CTHMpaeM BEpTOJIET B NepBoOi dase

; 3BBYKOBOM CUI'HaJ

;pPexuM BHIBOIA CIpauTa
;yCTaHaBJIMBAEM aIpec crpanTa
; C IPpyTI'MM PAacCIOJIOXEeHUEM BUHTA

; BEIBOOMM CIpalT BO BTOpOoM ¢daze

;PexuM BBIBOIA CIpakTa

;CTHUpaeM C PKpaHa CcHopauT BO BTOpoM daze

; lommporpaMMma MOPOBEPKM I'PaHMl, SKpaHa

; CpaBHMBAaeM KOOpIMHATYy X BepToOjeTa
; C BaIaHHOM JIEBOM TI'paHMLEeM 3KpaHa

; CpaBHMBAaeM KOOpIOMHATY X BepTojleTa
; C B3alaHHOM MNpabBoy TI'PaHMLEeM BKpaHa

;3alaeM BEPXHOK TPaHMIy 3KpaHa
; CPaBHMBaeM KOOPAMHATY Y BepTOJIeTa
; C 3alaHHOM BEpPXHEeM I'PaHMuLEN SKpaHa

; CPaBHMBaeM KOOPAMHATY Y BepTOJIeTa
; C 3aIaHHOM HIWXHEV TIpaHuleM 3KpaHa

’ Honnpor‘paMMa UTEHMA IOaHHBIX M3 TINOPTOB KJIaBMATYPH " ﬂ)KOﬁCTMKa

;onpammMBaeM NOPT DXOMCTMKA
; 3allOMMHAaEeM I[OJIydYeHHBE OMTH

CALL PTBL
POP HL
POP BC
XOR A
OouT (254),A
; BeIBOI BepTOJieTa BO BTOPOM Qase
LD A,1l6
ouT (254) ,A
LD A, SPRXOR
LD HL, WERT2
PUSH BC
PUSH HL
CALL PTBL
LD BC, 5
CALL 7997
POP HL
POP BC
LD A, SPRXOR
PUSH BC
PUSH HL
CALL PTBL
POP HL
POP BC
JR KEY
CHECK LD A,C
AND A
JR NZ, CONT1
INC C
CONT1 CP 29
JR NZ, CONT2
DEC C
CONT2 LD A,B
AND A
JR NZ, CONT3
INC B
CONT3 CP 21
RET Nz
DEC B
RET
KBDJOY IN A, (31)
LD E,A
; IlpoBepsaewM,

KBDJ1
KBDJ2

AND
CP
JR
LD
LD
LD
INC
DEC
LD
RET
INC
LD
INC

IOOKJIOUEH JIM HOPT IXOMCTHKA (PydKy HEBO3MOXHO
; TOBEPHYTH Cpal3y M BIpaBO U BJIEBO — eciu oba OuTa yCTaHOBJIEHH,
;  IIOPT HEe IOINKJIOUEeH)

3

3
NZ,KBDJ1
E,O

HL, DKEY
C, (HL)

JE

L
» (HL)

W NPE QO

;ecau ma, NepexonouM K OIpOoCy KJlaBUaTypPH
; MHaue ouMillaeM KOJIJIEKTOP OUTOB

;ampec OJIOKa IOAHHBIX KJIABMATYPBL

;MIlanumy OanT ajpeca nopTa

;upoBepka Ha 0 (koHew OJIOKA IAHHBIX)

; 3HaUYeHMe KOJUJIEKTOpa B akKKyMyJSaTOop
; BEIXOZ, €CJIM KOHEel IOaHHBIX

;cTapumi OanuT ajpeca nopTa



IN A, (C) ;uMTaeM M3 IopTa

CPL ;UHBEPTUPYEM OUTEL
AND (HL) ;IpOBepseM KOHKPEeTHHM OuT
INC HL
JR Z,KBDJ3
LD A, (HL) ;ecnay OMT YyCTaHOBJIEH, YMTaeM KO HallpaBJIEeHUSA
OR E ; ¥ obbemuHAEeM C KOJIJIEKTOPOM
LD E,A
KBDJ3 INC HL
JR KBDJ2 ; IPOIOJIXKaeM UTEeHUe
; IaHHBEIe YyOPaBJAOLMX KJIABMII:
; HNepBOe UYMCJIO — Mjaiumy OaMT oopTa
; BTOpOE dYMCJIO — CcTapumy OamT nopTa
; TpeTbe UMCJIO — Macka buTa
; deTBepToOe - KOI HalpaBJeHUAa (aHAJIOTMUYHO KOIaM IDKOMCTMKA)

DKEY DEFB #FE, #FB,1,8 ;Q - BBepx
DEFB #FE,#FD,1,4 ;A - BHUS3
DEFB #FE, #DF,2,2 ;0 - BJeBO
DEFB #FE,#DF,1,1 ;P - BOpaBoO
DEFB #FE, #7F,4,16 ;M - «OT'OHb»

DEFB O ;MEeTKa KOHLAa OJIOKa IaHHBIX
PTBL  .........
; 3aroJIOBOK NepBOM (Qasel CIOpalTa «KBepPTOJIET»
WERT1 DEFB 7
DEFB 0,1,6,1,0,6,1,1,6,1,2,6
DEFB 2,0,6,2,1,6,2,2,6
; IaHHEEe HepBOM Qasel CIpaNTa «BEPTOJIET»
DEFB 0,0,4,28,56,32,24,24
DEFB 0,0,0,1,2,2,4,4
DEFB 60,60,255,129,66,36,36,24
DEFB 0,0,0,128,64,64,32,32

DEFB 7,2,1,0,1,2,4,14

DEFB 255,36,36,255,0,0,0,0

DEFB 224,64,128,0,128,64,32,112
; 3arojoBok BToOpoM (asel copanTa «BEpPTOJIET»
WERT2 DEFB 9

DEFB 0,0,6,0,1,6,0,2,6
DEFB 1,0,6,1,1,6,1,2,6
DEFB 2,0,6,2,1,6,2,2,6

; IaHHEE BTOPOM (asel chpaiTa «BEepTOJeT»
DEFB 0,0,30,127,255,127,14,0
DEFB 0,0,0,129,231,129,24,24
DEFB 0,0,120,254,255,254,112,0
DEFB 0,0,0,1,2,2,4,4
DEFB 60,60,255,129,66,36,36,24

0

DEFB 0,0,0,128,64,64,32,32

DEFB 7,2,1,0,1,2,4,14

DEFB 255,36,36,255,0,0,0,0

DEFB 224,64,128,0,128,64,32,112

@I'nasa7 [nasa 9%

Ornasienue

I'JTABA JIEBSATAA,

n3 KOTOpOﬁ Bbl Y3HA€TE, KaK NMOACYUTATDH YHUCJ/I0 3ap360TaHHLIX O4YKOB " BOOﬁIHe OICHUTDb
COCTOAHME UTPBI


wgasm07.htm#PTBL
wgasm07.htm
wgasm09.htm

B 3T0i#1 r1aBe MbI KOCHEMCsI HA0O0JIee YacTO BCTPEUYAIOIINXCS TUIIOB OLIEHKH UTPOBOM CUTYAIIHUH,
TaKUX KakK MMOJICUET OUYKOB (PKU3HEH, OOCMPUIIacoB, COUTHIX CAMOJICTOB) U KOHTPOJISI BpEMEHH, a
TaKXe PAaCCMOTPUM HEKOTOPBIEC IPUEMBI UX IIPUMEHEHHS HA KOHKPETHBIX IIPUMEpax UIPOBBIX
nporpamm. [TOCKOJIbKY MOJTydeHUE OIIEHKA HEMBICIIMMO 0€3 pa3IMYHbIX MaTEMaTHUCCKUX
I[CI‘/JICTBI/II;'I, TO 34€Ch K€ NPUBOAATCA NPOUCAYPbl YMHOXKCHUA, ACIICHUA, U3BJICUCHUSA
KBaJIPaTHOTO KOPHSI KaK JIJIsI IIEJIbIX YKCENI C YUYETOM 3HaKa, TakK | i IpoOHBIX. B mocieanem
CIIydae yke He 000MTHCh O3 00paleHus K KaabKyJIsaTopy.

Cpa3zy ckaxkeM, 4TO OLIEHKA UTPOBOM CUTyalluH HE CBOJUTCS K OJTHUM JIUIIb TOJIBKO
MaTeMaTHuecKuM pacuetaM. Ha camoM zerne He BCs OLIEHOYHAst HHPOPMALIUs MOXKET
BBIBOJIMTHCS HAa 3KpaH B BUJE YUCEII, @ KOE-YTO OCTAETCS, TAK CKa3aTh, ISl «BHYTPEHHETO
II0JIb30BAHUSA» CaMOM IPOrpaMMe, KOTopasi CIeIUT 3a pa3BUTHEM COOBITHI U COOTBETCTBYIOLIUM
oOpa3om cebs BeneT. Hanpumep, B urpe Tetris mpu 3aBepiieHHH 04EPEIHOTO psaa OH TOJKEH
ABTOMATUYECKHU YJAJSATHCS, & BCE PAIBI BBIIIE «CIIMCAHHOIO» OIIyCKAaThCsl BHU3. JTO MOKHO
Ha3BaTh y’K€ HE KOJIMYECTBEHHOM, 4 KAYECTBEHHOM OLIEHKOU, HCIIOIb3YEMOM CaMOn
MPOTPaMMOii.

NNOACYET KOJIMYECTBEHHBIX BEJINYUH

[Tokaxkem B Hauase, KaKUM 00pa3oM pean30BaTh B UTPOBOM MporpaMmme Haubosee NpocThie
BU/IbI OIICHOK, HAaIIPUMEP, MOACUET KOJNYECTBA OUKOB, KOHTPOJIb YMCIIA OCTABILNXCS JKU3HEH,
KOJINYECTBO IONaJaHUi B MPOTHBHUKA U TaK Jajiee, B OCHOBE KOTOPBIX JIEKUT, B 00IIEM-TO,
IpocTast oneparys cluokeHus yncen. Jlo Hagaiga mojcyera yucia O4KoB, CIEAyeT OOHYIUTD
nepemeHHyto SUM, koTopasi OyzeT BBIIOJHATh (PYHKIMH CUETUHKA:

XOR A
LD (SUM) , A

Ecnu xe KOHTPOJHUPYCTCA KOJIMICCTBO «)KPI3HCI>1», TO CJICEOYCT HaO60pOT 3anectu B SUM kakoe-
TO HA4YaAJIbHOC 3HAYCHUC!

LD A,10
LD (SUM) , A

3arem aTa NEepeMCHHAad 6y;[eT HU3MEHSThLCS B OJIOKE OICHKHU PIl"pOBOI71 CUTyalluH, YBCIIMIUBAACH
HJIM YMCHBIIAACH B 3aBUCUMOCTH OT €€ TUIIA!

LD A, (SUM)

INC A ;unm DEC A

LD (SUM) , A

CALL PRINT ; BEIBOI UMCJIOBOM OLIEHKM Ha DKpaH
SUM DEFB O ;IIepeMeHHad OJid HaKOIIJIEHMS CYMME

OpHaxo Bce Tak IMPOCTO JIUIIb 0 TEX MOp, OKa MOACUETH He TPeOYyI0T pa3Horo poja
JIOTIOJIHUTEILHBIX MTPOBEPOK. boJiee CI0XKHBIM U HTHTEPECHBIM SIBIIIETCS CIIydaid, Koraa
OJTHOBPEMEHHO C TI0JICYETaMH, BBITIOJHIETCS €111 U aHAJN3 UTPOBOW CUTYAINH, a PE3YyIbTaThI
ATOr0 aHaJIN3a OKA3bIBAIOT BIMSHUE HA CAMU OLICHKHU.

Jns wumoctpanuu paccmorpuM nporpammy MUILIEHD, koTopas yxxe ucnob3oBanach HaMu B
IIATOM TJIaBE JUI JEMOHCTpALUU CIIy4alHbIX Yyuce. [JJOnoIHUM Teneps 3Ty Iporpammy



HEKOTOPHIMHU OLIEHKaMH, HAaIIpUMeEp, IMOCJIe KaXJI0ro BbIcTpena 0y1eM CyMMHPOBaTh HaOpaHHBIE
OYKH, BBIBOJIUTH 00I[€€ KOJIMUYECTBO POU3BEICHHBIX BBICTPEIIOB U, HAKOHEL, IOJJCUUTAEM
cpeaHuii 6asul, MOXY4YEeHHBIN 32 OJJUH BBICTPEI.

Ho mpexxae npuBeeM HECKOIBKO MPOLEAYP A BHITOTHEHHUS apu()METHUECKUX ACHCTBUI C
LIEJIBIMU YHCIaMU. B HUX peann3oBaHbl HHTEPECHBIE TOJIBKO JJI1 MATEMATUKOB aJITOPUTMBI
BBIYUCIICHUH U OO0JIbIIIE HUYETO, TO3TOMY 3€Ch MBI 000oWIeMcs Oe3 MOsICHEHUH | IpeJiaraeM
BaM 3TH NPOLEAYPHI B KAUECTBE CTAHIAPTHBIX OMOIMOTEUHBIX (PYHKIUI.

Mp1 yxke ynomuHainu nognporpammy I3V, pacnonoxennyro no aapecy 12457, BEITOTHSAIONIYIO
YMHOKEHME JIBYX LIEJIBIX YHCell, Haxoaamuxcs B peructposslx napax HL u DE. Huxe nokaszana
aHaJOTMYHAas MPoLenypa, OTIIMYAIOIIASICS TOIBKO TEM, YTO TP YMHOKEHUHU YUUTHIBAIOTCS
3HAaKU COMHOXMTEIIEH, 3a1aHHbIX Takke B HL u DE. To ects uncna, yyacTByromue B onepanuu
MOT'YT HaXOJIUThCS B Mpejenax ot -32768 no +32767. [IponsBeaeHrue BO3BpaIllaeTCs B
peructpoBoit mape HL.

MULT LD B, 8
LD A,D
AND A
JR Z,MULT1
RILC B
MULT1 LD c,D
LD A,E
EX DE, HL
1D HL, 0
MULT2 SRL C
RRA
JR NC, MULT3
ADD  HL,DE
MULT3 EX DE, HL
ADD  HIL,HL
EX DE, HL
DJNZ MULT2
RET

Crnenyromas noanporpaMmma npegHa3HadeHa Ui JeJICHNs 3HAKOBBIX BEJIMYMH. Jlenumoe nepen
oOpareHueM K Hell ToJbKHO HaxoauThes B ape HL, a nenutens - B DE. Hamomunaem, uto
neneHue Ha 0 HEBO3MOXKHO, IOITOMY B IPOTPaMMe UMEET CMBICIT BBIITOJIHATH M10100HYIO
npoBepKy. Ecnu Takas ommOka Bce ke Mpou3onieT, OyneT BelgaHo coobmienue belicuka
Number too big. ITocie BbimonHeHus npoueaypsl YacTHoe okaxkeTcs B mape HL, a octaTtok oT
JeseHus 0yaeT oTOpoIEH.

DIVIS LD A,D
OR E
JR NZ,DIVIS1
RST 8
DEFB 5 ;Number too big
DIVIS1 CALL DIVISS
PUSH BC
LD C,E
LD B,D
LD DE, O
PUSH DE
EX DE, HL
INC HL
DIVIS2 ADD HL, HL
EX DE, HL

ADD HL, HL
LD A,C



SUB L

1D A,B
SBC A,H
EX DE, HL
JR NC, DIVIS2
EX DE, HL
DIVIS3 EX DE, HL
XOR A
LD A, H
RRA
1D H,A
1D A, L
RRA
LD L,A
OR H
JR z,DIVISA
EX DE, HL
XOR
RR H
RR L
1D A,C
SUB L
1D A,B
SBC A,H
JP M, DIVIS3
1D A,C
SUB L
1D c,A
LD A,B
SBC A,H
1D B,A
EX (SP) , HL
ADD  HL,DE
EX (SP), HL
JR DIVIS3
DIVIS4 POP  HL
POP  BC
BIT 7,B
JR NZ,MINUS
RET
DIVIS5 LD B, H
LD A, H
RLA
CALL C,MINUS
EX DE, HL
LD A, H
XOR B
LD B,A
BIT 7,H
RET 7
MINUS LD A, H
CPL
LD H,A
LD A, L
CPL
LD L,A
INC  HL
RET

Kaxk BEI IOMHHUTC, U3BJICUCHUC KBAAPATHOI'O KOPHA U3 OTPUIATCIBHOTO YK CJIa HEBO3MOXHO,
pe3yNbTaT TaK)Ke HE MOXKET OBITh MEHBIIIE HYJIS, IOATOMY U COOTBETCTBYIOIIAS MPoLeaypa
pabotaet ¢ BenmuunHamu U3 auamnaszona 0...65535. [lepen oOpaiienrem K HEl YHCIIO, U3
KOTOPOI'0 HY>KHO U3BJI€UYb KOPEHb, moMecTutTe B napy HL. Pe3ynbrar, kak 1 B IpeabLayIux



noanporpaMmmax, oyzaer Bo3BpaiieH B HL. JI[poOHast 4acTh npu 3TOM, K COXKAJICHUIO, TAKXKE
TepsIeTCA.

SOR 1D A, L
1D 1,H
LD H, 0
LD DE, 64
LD B, 8
SOR1  SBC  HL,DE
JR NC, SQR2
ADD  HL,DE
SQR2  CCF
RL D
ADD A,A
ADC  HL,HL
ADD A,A
ADC  HL,HL
DJNZ SOR1
1D 1,D
1D H,A
RET

A Tenepb NpUBOAMM MOIUGUIMPOBaHHBINA TeKCT mporpammbl MUIIEHD, B koTopoit
IIPUCYTCTBYIOT HEKOTOPBIE TUIIBI OLICHOK, & TAKXKE JEMOHCTPUPYETCS IPUMEHEHHUE TOJIBKO YTO
IIPEIIOKEHHBIX MaTEMAaTUYECKHUX IIPOLIEYD:

ORG 60000

ENT $

LD A,7

LD (23693) ,A

XOR A

CALL 8859

CALL 3435

LD A,2

CALL 5633

;OcHOBHaA uyacThb nporpamvel MUIEHB

LD HL, UDG

LD (23675) ,HL

LD HL, O

LD (SCORE) ,HL ;ofOHYJIEHME CUEeTUMKa KOJIMUeCTBa OUKOB,
; 3apabOTaHHEIX NPK CTpesib0e IO «KMMIIEHMU»

XOR A

LD (KOL W) ,A ; ODHyJIEHME CUeTuMKa UYMCJla BBICTPEJIOB,
; NPOU3BEIEHHBIX I10 «KMMUIEHM»

CALL MISH ; pucOBaHMe «MMIIEHM»

MAIN CALL WAIT ; OXMIOAHME HaxaTusa Jo0oM KJlaBUIIM

LD A,22

RST 16

LD E,19 ; OManasoOH M3MEeHEeHMSa KOOPIMHATH Y
; IOJId IIyJIEBOT'O OTBEPCTHUSA

CALL RND ;3amaeM KooOpIOMHaTy Y

LD (ROW) , A ;3aHOCHIM ee B IepeMeHHYKn ROW

RST 16

LD E, 30 ; IMANa30H M3MEHEeHMHA KOOPIOMHATHL X
; IOJId IyJIEBOTO OTBEPCTHUSA

CALL RND ;3amaeM KoopIoMHaTy X

LD (COoL) ,A ;3aHOCUM ee B nepemMeHHyK COL

RST 16

LD A,16

RST 16

LD A, 6 ;3alaeM LIBeT IIYyJIEBEIX OTBEPCTUN

RST 16

LD E,3 ; KOJIMUECTBO BUIOB IIYJIEBHIX OTBEPCTUM

CALL RND



ADD A,144

RST 16
CALL SND ;3BYKOBOM CMITHAJI, MUMUTUPYIOLMUM I[IOJIeT IIYyJINU
CALL OCENKA ; BEIUMCJIEHME OLIEHOK pesyJjibTaTa CTpeiibOH
; ¥ BHBOJI MX Ha DKpaH
LD A, (23560) ; BEIXOI M3 IPOI'PaMME
CP v
JR NZ,MAIN
RET
; lloonmporpaMMa OLEHKM pes3yjibTaTa CTpPeJibOH
OCENKA LD BC, (COL) ;3aHocuM B BC KOOpPIOMHATEL BEICTPEJa
LD A,10 ; BEPTUKAJIbHAA KOOPIOMHATA LEeHTpa «MUIISHM
CP B
JR C,BOT Y
SUB B ;IyJIEBOE OTBEPCTME HAXOIOUTCS B BEpPXHEM
; TIOJIOBMHE «MUIIEHM
JR CONT1
BOT Y LD A,B
SUB 10 ;IIyJleBOE OTBEPCTME HaxXOOUTCS B HWXHEN
; TIOJIOBMHE «MMIIEHM»
CONT1 LD B,A ;B perucTpe B mamHa kareTa no Y
LD A,15 ; TOPMBOHTAJIbHAA KOOPIOMHATA LEeHTpa «MUIISHM
CP cC
JR C,BIG X
SUB C
JR CONT2
BIG X LD A,C
SUB 15
CONT2 1D C,A ;B peructpe C mamMHa karetra o X
; OnpenesigeM IOJIMHY TI'MIIOTEHY3E NIPAMOYTOJIBHOTO TPeyIT'OJIbHUKA
LD H,0
LD L,B
LD D,H
LD E, L
PUSH BC
CALL MULT ; BEIUMCJIAEM KBagpaT BEeJIMUMHEL Y
LD B,H
LD C,L
POP HL
LD H,0
LD D,H
LD E,L
PUSH BC
CALL MULT ; BLIUMCJIAEM KBaIpaT BeJIMUMHH X
POP BC
ADD HL, BC
CALL SOR ;onpenernaeM OJIMHY ITUIIOTEHY3EH,

; BEJMUMHY KOTOPOM IomMelmaeM B napy HL
; Ilo mMHe TUMIOTEHY3Bl HaxXOOMM KOJIMUECTBO 3apa®OoOTaHHBEIX OUYKOB
; B pesyJibTaTe OIOHOI'O BEICTpPEeJla

1D c,0

1D A, L

CP 11

JR NC, SUM
LD DE, D _SUM
ADD  HL,DE

1D C, (HL)

; BHUMCIIeHME Tpex OLEeHOUYHBX XapaKTEePUCTUK CTPEeJIbOH M MX BHBOI Ha 3KPaH
SUM PUSH BC

LD DE, TXT1
1D BC,11
CALL 8252
POP  BC

LD HL, (SCORE)



LD B, 0
ADD  HIL,BC

LD (SCORE) , HL
LD B,H
LD C,L
CALL 11563
CALL 11747 ;IedaTh obwero KoJiMdecTBa 3apaboTaHHBIX
; B pesyJbTaTe CTPeJbOBl OUKOB
LD DE, TXT2
LD BC, 11
CALL 8252
LD HL,KOL W
INC (HL)
LD C, (HL)
LD B, 0
CALL 11563
CALL 11747 ;IIedaTh KOJIMYeCTBa [IPOU3BEIEeHHBIX
; O «MMIIEHM» BEICTPEJIOB
LD DE, TXT3
LD BC, 10
CALL 8252
LD HL, (SCORE)
LD D,H
LD E, L
LD A, (KOL_W)
LD L,A
LD H,0
CALL DIVIS
LD B,H
LD C,L
CALL 11563
JP 11747 ;IIed4aTbk CpemHeIr'o 4YMCJIa OUKOB 3a OIOMH BEICTPEJ
MULT  .........
DIVIS .........
SOR ... ...

; Nomnmporpammel MISH, CIRC m mpyrme, a Takxe 6Ojoxm TEXT m UDG,
; Ha KOTOPHE MMEKTCS CCBUJIKM B OCHOBHOM IpoTpaMMe, ONMUCHBAJMUCH HaMMU
; B IIepBOM BapmaHTe nporpamMel MUIIEHB
MISH  .........
CIRC . ........
RND ... .... .
SND ... ...
WATT . ........
; ILaHHBIEe OJI19 MMUIUEHU
TEXT ... ...
LENTXT EQU S-TEXT
; IaHHBEIE 1OJ19 [YJIEBEX OTBEPCTUN
UDG ...
; IaHHBIE OLIEHOK
D suM DEFB 10,10,8,8,8,6,6,6,4,4,4
TXT1 DEFB 22,21,0,16,4
DEFM "SCORE:"
TXT2 DEFB 22,21,12,106,1
DEFM "SHOTS:"
TXT3 DEFB 22,21,22,16,2
DEFM "MEAN:"
; llepeMeHHEIEe @OJI19 OLIEHOK
SCORE DEFW O
KOL W DEFB O
COL DEFB O
ROW DEFB O




PABOTA C KAJIbKYJIATOPOM

Kak BbI y’ke MO 3aMETHUTh, B UTPOBBIX MPOrpaMmax B OOJBIIMHCTBE CIIy4aeB BIOJIHE MOXKHO
000MTHCH TOJIBKO LIENbIMU unciaamMu. Ho nHOr1a Bee jxe NpuXOoANUTCS IPUBJIIEKATh K pacueTam U
BEIIECTBEHHbIE BEJIMYMHBI, 0COOCHHO B OJIOKE OLIEHKU UTPOBOM CUTYallUHU (3TO BBl MOTJIH
3ameTuTh B mporpamme MUILIEHD: npu pacuere cpennero apupMeTudeckoro siBHO TPeOYIOTCs
npobOHbIe uncia). B cBoe BpeMs Mbl TOBOPHIIM, YTO JJIsl TOJJOOHBIX BBIUUCICHUN MOXKHO
oOparathcs k nporpamme [13Y, BeIMoOMHSOMIEH pa3inyHble MATEMAaTHUYECKUE OTePaLUU
MMEHHO C TAKUMH YUCJIaMU U UMEHYEMOU KaJIbKYJIITOPOM. DTa MpOorpaMma pacrojaokeHa 1o
aapecy 40, 4To mo3BoJIsET BRI3BIBATH ¢ KoMan1oit RST 40.

PaGotaTs ¢ 3TOM nporpaMmmMoil HEMPOCTO, YTO OOBACHAETCS, BO-NIEPBBIX, OOJIBIITUM KOJTUYECTBOM
JOITYCTUMBIX OTEPAIIHiA, @ BO-BTOPHIX, HEOOXOJUMOCTBIO CIEIUTh 32 OPSIKOM OOMEHa
JAHHBIMU CO CTEKOM KalbKyJsiTopa. [loaTOMy MBI pacckaskeM JIMIIb O CAMbIX HEOOXOJUMBIX B
UTPOBBIX MporpamMmax (QyHKIIUX.

Heo0xonnmMo 3HaTh, YTO apaMeTpbl KaIbKYJIATOPY NEPEAAOTCs Uepe3 ero COOCTBEHHBIN CTEK, O
KOTOPOM BBl YK€ 3HAETE JOCTAaTOYHO, a BBINOJIHAEMOE ACUCTBUE ONPEAEIIAETCS
MIOCJIEI0BATENBHOCTBIO OAliMo6-1umepaios, 3alUChIBAEMbIX HEMOCPEICTBEHHO 3a KOMaH 10U
RST 40. ITockonbky Bce MaTeMaTHUECKUE ONIEPALIM KAJIbKYJISATOP BBINOIHAET Ha CBOEM CTEKE,
TO MIPEXkKIE BCETO HEOOXOAMMO HAYUUTHCS 3alMChIBATh TY/AA YHCIA U 3aTeM CHUMATh CO CTeKa
pesynbrat. 1o kpaitHell Mepe ¢ AByMsI IPOLIElypaMy 3allUCU B CTEK 3HAYEHUI U3 aKKyMYJIATOpa
u niapbl BC MBI Bac yxe M0O3HaKOMWIN, HO CYLIECTBYIOT U JPYTU€ MOANPOTPAMMBI, O KOTOPBIX
TaK)K€ HE MEIIAET 3HaTh.

ITo anpecy 10934 B [13Y umeercs npolenypa, 3anUChIBaOLIas B CTEK KaIbKYJISATOpa
BELIECTBEHHOE YHCJIO B MATUOANTOBOM MpEACTaBIEHUU. DTH NATh OallT yKciia nepes
oOpailieHrneM K mpoleaype Hy>KHO TOCeI0BaTeIbHO pa3MecTUTh Ha peructpax A, E, D, C u B.
OcHOBHas CIIO’KHOCTD 3/I€Ch 3aKJII0OUEHA B pa30MBKE YKCIIa C TIaBAIOIIEH 3amsTol Ha 5
KOMIIOHEHTOB, TaK KaK IIPHU 3TOM MPUMEHSIOTCS JI0BOJIBHO XUTpbIE pacueTbl. OTHAKO ecliu BaM
TpebyeTcs 3anucaTh 3apaHee MPeJoNpeesIeHHYI0 KOHCTaHTY, TO MO’KHO BOCIIOJIb30BATHCS
OUY€Hb IIPOCTBHIM CIIOCOOOM, 3aCTaBUB ONEPAIIIOHHYIO CUCTEMY CaMy BBINIOJIHUTDH BCE
HeoOXouMble 1eicTBHsL. Mnes cBOaUTCS K TOMY, YTO IpU BBOJIE CTPOKHU B pepakTope beiicuka
BCE YHcIa, MPEXJIe YeM MTONaayT B IPOTPaMMY, IEPEBOAATCA HHTEPIIPETATOPOM U3
CHUMBOJIBHOTO B MIATHOAWTOBOE MpeJicTaBleHue. Jlenaercs 3To i TOro, 4ToObl BO BpeMsI
BBITIOJTHEHUSI IPOTPAMMBI YK€ HE 3aHMMATbCA TAKUMHU pacyeTaMH U TEM CaMbIM COKOHOMHUTH
Bpems. CiieJoM 3a CUMBOJIAMHU Ka)KJIOTO YHCTIa 3aluchIBaeTcs 0aiiT 14 1 3aTeM pacCcunTaHHbIe
5 Gaitr. Hampumep, uncno 12803.52 B maMsATu OyA€T BBITTIAAETh TAKUM 00pazoM:

1 2 8 0 3 . 5 2 Ipeduxc dnciio
49 50 56 48 51 46 53 50 14 142 72 14 20 123

Kon 14 u naTe OalT yKcna Npy BHIBOJIE TUCTUHTA OEHCUK-TTPOrpaMMbI Ha SKPaH MPOITYCKaOTCs,
HO B ITaMATH OHU BCET/Ia MPUCYTCTBYIOT. [IpocMOTpeB gamm nporpamMMbl, HETPYIHO HaWTH
HYXHbIE 0aiiTbl. MOKHO BOCIIOJIb30BaThCs ¥ HEOOIBIIION MPOrpaMMKOiA, KoTopasi OyeT
nevaraTh Hy)KHbIE YHCIIa Ha 9KpaHe, TaK YTO OCTaHETCs TOJILKO 3allucaTh UX, a 3aTeM
UCIIOJIb30BaTh B CBOEH Mporpamme Ha accembiepe. BoT nmpuMepHbIit TEKCT TaKOW MPOTrpaMMKH:

10 PRINT 12803.52

20 LET addr=PEEK 23635+256*PEEK 23636+5

30 LET addr=addr+1l: IF PEEK (addr-1)<>14 THEN GO TO 30

40 FOR n=addr TO addr+4: PRINT PEEK n: NEXT n

Jaaum HEKOTOpBIE OSICHEHUSI OTHOCHUTENIBHO 3TOM Iporpammkr. B ctpoke 10 nmocne oneparopa

PRINT 3aIlMCBIBAcTCs JI1000€ BCIICCTBCHHOC 4YMCJIO, nATHOAHTOBOE OpeACTAaBJICHUEC KOTOPOT'O BBI



XOTHUTE y3HATh. DTa CTPOKA MOXKET UMETh APYroil HOMEP, HO 00s13aTeNbHO A0JDKHA
pacrosaraTbCsi B CaMOM Hayajie MporpaMMbl. YUTHUTE, YTO Mepel Hell He TOJIKHO OBITh daXke
KOMMEHTapUEB.

Hanee, B 20-ii CTpOKe BBIYUCISIETCS aJipec Hauaa OelcuK-porpaMmMsbl (6epeTcs U3 CUCTEeMHON
HepeMEeHHOI PROG) U MPOIYCKAeTCs 5 0alfT, BKIIIOYAIOINX HOMED, [UTMHY CTPOKU M KOJT
oreparopa PRINT.

OnepaTtopbl cTpoku 30 OTBICKUBAIOT OANT ¢ KOJOM 14, 32 KOTOPBIM B MaMSTH PACIIOIararTCs
HYXXHBIC HaM OaiThl UnciIa. A B CIEIYIONIECH CTPOKE 3TH 5 OalT MOCIIEA0BATEIEHO CYUTHIBAIOTCS
B LIUKJIE U BBIBOJSATCA HA SKPaH.

Y3HaB TakuM 00pa3oM 3HAYCHHSI COCTABJISIONINX YMCIIA B MATUOANTOBOM TPECTABIICHUH,
MOYKHO 3arpy3UTh PETUCTPbI U BbI3BATH Nporeaypy 10934 nis 3anucu ero Ha BEpIIUHY CTEKa
KaJIbKYJISITOpA:

LD A,142 ;pasMemaeM 5 OaMT umMcia Ha permcrpax A,
1D E,72 ; E

1D D, 14 ;' D

LD C,20 ; C

LD B,123 ; m B

CALL 10934 ;3aHOCHUM UMCJIO B CTEK KaJlbKyJIdTopa

MO>KHO MPEATIOKUTH €II€ OJUH CIOCO0 YKIAAKHU IECATUYHOTO YHCIIA B CTEK KAIbKYJISATOpa C
npuMeHeHnueM rnpoueaypst 11448. UMeHHO 3Toil mporieAypoit Moas3yeTcsi MHTEPIPETaTop,
paboTas ¢ YMCIOBBIMH BETMYMHAMU B CHMBOJIBHOM MPEJCTaBICEHUHU. BBINONHSIS porpamMmy,
belicuk coxpaHseT agpec TEKyIEero HHTEPIPETUPYEMOTO KOJa B CUCTEMHOM NIEPEMEHHOU
CH_ADD (23645/23646) 1 B 1aHHOM CJIy4ae HaM JOCTaTOYHO 3alucaTh B HEE aJpec CHMBOJIbHOM
CTPOKH, CoJiepKaIieil TpedyemMoe Yuciio, YTOObl 3aCTaBUTh HHTEPIIPETATOP Pa3OUTh €ro Ha

5 0allT U ynoXUTh B CTEK KalbKyJsTopa. He momerniaer npeaBapuTeabHO COXPAaHUTh, a 3aTEM
BOCCTAaHOBUTB IIPEKHEE 3HAUEHNE NIEPEMEHHOM CH ADD, MHaY€ HOPMAaJIbHBIN BBIXOJ B
OTEPALIMOHHYIO CUCTEMY, a TeM 0oJiee, MPOI0JKEHNE BBIITOJTHEHUS OefCHK-TTPOrpaMMBbl
OKa)keTcs HeBO3MOXKHbIM. He 3a0biBaiiTe, Mob3ysAch ’TUM METO/IOM, B KOHIIE CTPOKH,
NpEeCTaBIIAIONIEH 1eCATUUHOE YHUCIIO, CTaBUTh KoA 13 (B MpUHIIUIIE, 3TO MOXKET OBITh
NPaKTHYECKH JTIF000H CUMBOJI, KpoMe 1P, TOUKH, TUTIOCA U MUHYCa, a Takxke OykB E u €).

LD HL, (23645) ; 3allOMMHAaEeM B MAlIMHHOM CTeKe

PUSH HL ; 3HaudeHue nepemenHou CH ADD

LD HL, NUMBER jajpec CTPOKM C OeCATUUYHBEIM UYMCIJIOM

LD (23645) ,HL ; sanuceeaeMm B nepeMeHHyio CH ADD

LD A, (HL) ;0epeM B aKKyMyJIATOP IIEPBHIM CHUMBOJI
; (oBbsgzaTenpbHO!)

CALL 11448 ;IOMellaeM dYMCJIO M3 TEeKCTOBOM CTPOKM
; NUMBER B cTex KaJIbKyJigATOpa

POP HL ; BOCCTaHaBJIMBaeM IIpPeXHee 3HaueHUe

LD (23645) ,HL ; cucremHoM nepemeHHou CH ADD

......... ; IPOOOJIDKaeM NpoTpaMMy
; CuMBOJIBHOE IpeICcTaBJlIeHMEe IOeCATMYUHOTO UYMCJIa
NUMBER DEFM "12803.52"

DEFB 13 ; 0AMT-OTPaHUUUTEJIL CUMMBOJIBHOM CTPOKU

Hano n1o6aBuTh, 4TO XOTS 3TOT CIIOCOO U KaXKkeTcsl Harbouee yIoOHBIM, HO Y HETO €CTh OJIMH
CEpbE3HBIN HEJAOCTATOK - pa0OTAaET OH HECPABHEHHO JI0JIbIlIe Beex npeapaymux. Camoe
CMEIIHOE, YTO OH TpebyeT naaxke Oonblie BpeMeHu, 4eM B beiicuke, Tak Kak 3Ta omneparus
BBITIOJTHSIETCSI TIPU BBOJIE CTPOKH M BO BPEMS UCIIOJIHEHUSI IIPOTPAMMBI HHTEPIIPETATOP YKE
pacmosiaraeT mITHOaHTOBBIM MPEICTABICHUEM KaXKIO0T0 YK CIIA.



[Tocne 3aHeceHus B CTEK KaJIbKYJISTOPA TEM WIIM HHBIM CIIOCOOOM YMCIIOBBIX 3HAUYECHUN, C HUMU
HYKHO 4TO-TO CHeNaTh, JJIs 4ero u npeaHasHadeHa komanga RST 40. Kak Bbl noMHUTE, paHbIle
MBI UCITIOJIB30BaAJIN CTCK KaJIBKy.]'ISITOpa JJIA BBIBOJA YHUCECJI HA BKpaH, a TaK¥XKC I pI/ICOBaHI/ISI
JUHUN 1 OKpYXXKHOCTEH. Termepb MoCMOTpUM, KaK HaJl YMCIIaMU B CTEKE TPOU3BOANTH Pa3IMUHbIC
MaTeMaTUYEeCKHEe Orepaluu.

Kax mbl yxe ckazanu, U1 3TOro Hy»KHO 3alliCcaTh CIELMAIbHbIE YIIPABIISIOLINE
MOCJIEIOBATEILHOCTH 0aTOB HerocpeacTBeHHO 3a komauaoi RST 40. B ta6a. 9.1
MIEPEYUCIICHBI Han0oJIee YIOTPEOUTEIbHBIC KOMaH bl KATbKYJISATOPA, BBIMOTHSIEMbIC MU
(GYHKIIMY U COCTOSIHUE CTEKa IOCIIE BBIOIHEHUS ONEepallliy, CUUTasl, YTO U3HAYAIBHO B CTEKE
OBLITM 3aI¥CaHbI IBa YUCIa: X - Ha BepiinHe (ObUT 3amucan mocueAHM) U Y - TIOJT HUM.
Hamnpumep, 1715 ClOXKEHUs 3TUX IBYX BEUIECTBEHHBIX YMCEI IPUMEHETCs nuTepan 15, a nus
JeneHus - 5. B olHOM KOMaHJe MOXKHO NIEPEYUCITUTD MPOU3BOJIBHOE KOJUYECTBO JCUCTBUH, a
JUTSI 3aBEPIICHUS pacyeTOB B KOHIIE MTOCIIEI0BATEIbHOCTH JIUTEPAIOB BCeria 00s3aTeIbHO
yKa3bIBaTh OAUT 56, KOTOPBII BO3BpAIlaeT yIIPaBICHUE HA CIEAYIOIIYIO 32 HUM SYEHKY ITaMsTH.
[ToHATHO, YTO MOCJENOBATENFHOCTD JTUTEPAIOB B IPOrpaMMy Ha acceMOIepe MOKET ObITh
BCTAaBJICHA € ITOMOILBIO AupekTuBbl DEFB.

Tabauya 9.1. 3nauenue HeKOMOPLIX KOO0 KANLKYAAMOPA

Jlutepasu Onepauus CocTosiHHE CTeKa MocJjie onepanun
1 3aMeHa AJIEMEHTOB X Y
3 Borunranue Y-X
4 YMHOXEHNE Y x X
5 Jlenenue Y /X
6 BosBeneHue B creneHb \'
15 Cnoxenue Y+ X
27 N3menenune 3Haka Y -X
39 Ienas yacTh uncia Y INT X
40 KBazpaTHblil KOpEeHb Y SQR X
41 3Hak ymucia Y SGN X
42 AOcomoTHas BeTMYNHA Y ABS X
49 Konmposanue creka Y X X
56 Konen pacueros Y X
88 OxpyrieHue yucia Y INT(X+.5)
160 Jomucats 0 Y X 0
161 Hommcats 1 Y X 1
162 Homnucats 0.5 Y X 5
163 Homucats P1/2 Y X PlI/2
164 Hommucats 10 Y X 10




B xadecTBe WiUTIOCTpaNMK IPUBEAEM IIPOTPAMMKY, BRIYHCIIIONIYIO BeipakeHue 823 x5503/(32-
17) 1 BBIBOAAIIYIO Pe3yiIbTaT Ha SKpaH. [Ipu BHIOJHEHNU pacueToOB HEOOXOAUMO BHUMATEIHHO
CJIETUTH 332 OYEPETHOCTHIO BBITTOJIIHEHUS OMEPAIlHid, TO3TOMY MIPEKIE HYKHO MTPOIyMaTh
MOPSIIOK 3aHECEHUS YMCell B CTEK (TIOMHHTE, YTO KaJIbKYJISITOP UMEET JOCTYI TOJBKO K
BEJIMYMHAM, HAXOAIIMMCS Ha BepIIMHE cTeKa). [locKoIbKy B IaHHOM Cily4yae MepPBbIM JI0JKHO
BBINOJIHATHCS JICHCTBHE B CKOOKAaX, @ YMHOKCHUE H JICJICHHE UMCIOT OJIMHAKOBBIN PHOPUTET, TO
YKIIaJAbIBATh YHCJIia B CTCK 6YI[CM B TOH Ke nocJIC10BaTCiIbHOCTH, B KOTOpOfI OHHU BCTPCHAIOTCA B
BBIPOKEHUH, YTOOBI KAIBKYJISTOP MOT BRIOUPATh HX B OOPATHOM IOPSIKE:

ORG 60000

ENT S

CALL 3435 ;oumniiaeM SKpPaH

LD A,2 ; ¥ rnomroTrapJIMBaeM e€ro IOJd [nedaTu
CALL 5633

LD BC, 823 ;3aHOCHUM B CTEK BCe UYaCTM BHPaxXeHUA

CALL 11563
LD BC, 5503
CALL 11563

LD A, 32

CALL 11560

LD A,17

CALL 11560

RST 40 ; BEIBBIBAEM KAaJIbKYJISTOP
DEFB 3 ; X =32 - 17

DEFB 5 ; X = 5503 / X

DEFB 4 ; X =823 x X

DEFB 56 ; KOHell pacueToB

CALL 11747 ; BEIBOOVIM pes3yJibTaT Ha DKpPaH
RET

Ilocne 3amycka 3Toi NOANPOrpaMMbl Bbl yBUAUTE Ha 3kpane uncio 301931.27. Tor xke
pe3yabTaT MOJIY4aeTCsl U MPU BBITIOJIHEHUH OTlepaTopa PRINT 823*5503/ (32-17).

OO0s13aTeBHBIM YCIIOBHEM IIPU PA0OTE C KATBKYISATOPOM SIBIISIETCSI HE TOJBKO COOIIOICHHE
NOpsJIKa BBIMOJIHEHUsI pacueToB. [Ipu ommbOKe Bbl B Xy/IIEM CiIydae MMOJIyYUTe HEBEPHBIN
pe3ynbTaT. ['opa3no BaskHee CIeUTh 32 COCTOSIHHEM CTeKa KaJbKyJIATOpa, TaK KaK €CH MOocie
3aBCPUICHUA IMTPOTpaMMbl OH OKaXXCTCA HC B TOM K€ BUJIC, KaK U B HAYAJIC, TIOCIICACTBUA MOT'YT
nake okazatbes (hatanbHBIMU. J{71s1 6e30MmacHOCTH Tiepe] BBIX0I0M B beliciK MOKHO BBI3BATh
mporenypy 1o ajapecy 5829, koTopas OYUCTUT CTEK KAbKYJSATOPA, XOTSI HY)KHO CKa3aTh, YTO U
3TO JIEKapCTBO B TSKEJIBIX CIydasx MOXET He MoMoYb. [ToaToMy mpu 0co00 CIIOKHBIX
BBIUMCJICHMSIX (@ 110 Havaly U B CAMbIX MPOCTHIX CIIyYasiX) )KeJIaTeIbHO MPOCIEAUTD 3a CTEKOM
Ha Ka)XXJIOM IIIare pacderoB. [[j1s mpuBeeHHON BhIIIe TPOrPaMMKHU MOXKHO ClieJaTh IPUMEPHO
TaKyI0 CXEMKY:

HOCJ’IG}IOB&TGJ’ILHO 3aHOCHM YHCJIa B CTCK:

823

823 5503

823 5503 32

823 5503 32 17

BezsiBaem kanskysstop (RST 40):

823 5503 15 ; 32 - 17
823 366.867 ; 5503 / 15

301931.27 ; 823 x 366.867



U3 3T0ii cXeMbl cpazy BUIHO, YTO B KOHIIE PACUETOB HA BEPIIUHE CTEKa KaJbKYIATOpa OCTAIOCh
€IMHCTBEHHOE YHCIIO - pe3ynbTar. [lepen BerxomoM B belicik HEOOX0MMO YIaTUTh TAKKE H
ero. Jlyis aToro Mel Bei3Baiu npouenypy 11747, kotopas cHsilia MOJy4eHHOE 3HAUCHHE C
BEPIIMHBI CTEKA U HalleyaTalla ero Ha SKkpaHe. Takum 00pa3oM, COCTOSIHUE CTEKa OCTAIOCh TEM
e, 4TO JI0 Havasia paboThl HAIIEH MPOTPaMMKH.

Ecnu BBl He cobupaerech cpasy mociie BHIYUCICHUHN NIeYaTaTh pe3yabTaT Ha SKpaHe WIH
WCITOJIB30BAaTh €0 IS BBIBOIA TPaUKH, HY’)KHO KaKUM-TO 00pa30M CHATH MOTYyUYEHHOE
3HAUEHUE CO CTEKA M COXPAHUTH €T0 JUIs OyIyIIero NpuMeHeHus. J{Jis 37TOro Hy)KHO 00paTUTHCS
K OJTHOM M3 TIEPEUNCICHHBIX HUKE TIPOIIETyp, BEIOPAB M3 HUX HAnOO0JIee TOAXOISIIIYIO SIS
Ka)KJIOTO KOHKPETHOT'O CyyYasi.

[Tonnporpamma, pacrosioxkeHHas 1o ajgpecy 11682, cHuMaeT 4yucio ¢ BEpLINHBI CTEKA,
OKpYIJISIET €ro 10 OJMKaiIero Heyoro u noMeaet B peructposyto napy BC. Eciu uucio
OBLIO MOJIOKUTENIBHBIM WIIM HYJIEM, TO YCTaHABIMBAeTCs ¢uiar Z, B IPOTUBHOM Clly4dae OH OyJeT
cOpouieH. MoxeT oka3aTbcsl, UTO 3HaYEHUE B CTEKE M0 a0COOTHON BEJIMYKMHE MPEBBILIAET
MaKCHUMAaJIbHO JOMYCTHMOE JUIS PETUCTPOBBIX Nap (KaK 3TO MPOU30ILIO B MPEIbIIyIIEM
npumepe). B aTom ciyuae Ha ommOky ykaxer ¢uiar CY, KoTopblil OyneT ycraHoBiieH B 1.
[ToaToMy ecnu BBl HE YBEPEHBI B TOM, UTO PE3YJIbTAT HE NMpEeBbICUT 65535, myuiie Bceraa
npoBepATh ycinoBue C U IpU €ro BHIIOJIHEHUH IPOU3BOANUTE B IPOrpaMMe T€ WIIM UHbIE
KOPPEKIUH, JINOO BEIBOAUTH HA SKPAH COOTBETCTBYIOIIEE COOOIICHNE.

[Tpouenypa 8980 moxorka Ha MPEIBIAYIIYIO, HO OKPYTJIEHHOE 3HaYeHUE U3 CTEKa KaJbKyIaTopa
IOMEIIAeTCs B aKKyMyJIATOp. 371ech 3HaK 4Kcia Bo3Bpamaercs B peructp C: 1 mms
HOJIOXKUTEIBHBIX YUCENT U HyJS U -1 U1 oTpunaTenbHbIX. Eciu 9ncio B cTeke mpeBbICHT
BeNIMYKMHY OaiiTa U BRIHAET U3 AMana3oHa -255...+255, To Oyzaer BeimaHo cooduienne beiicuka
Integer out of range. ECTECTBEHHO, 4TO HM O KAKOM MPOJIOJDKEHHU IIPOTPAMMBI B 3TOM
cilydae pedu ObITh HE MOXKET, II0ATOMY HE IPUMEHSITE €€, eClIi He YBepEeHBI, UTO PE3yJIbTaT He
OKa)KeTCsI CIMILIKOM BEJIHK.

OxpyrieHue yucesn He BCerjja MOXKeT 0Ka3aThbCs yAOBIETBOPUTENIbHBIM perienneM. MHoraa
TpeOyeTcsl COXPaHUTh YUCIIO B IEPBO3JAHHOM BHJIE U JJIsl 3TOTO MOKHO ITPUMEHUTH BHI30B
npouenypst 13V, naxoaserics o aapecy 11249. Ona BbInoNHSAET A€lCcTBUE, 00paTHOE
nognporpamMe 10934 u u3BiekaeT U3 cTeka KalbKynaTopa Bce 5 OaiiT yucia, a 3aTeM
MOCJIeIOBaTEIbHO pa3Meniaet ux Ha peructpax A, E, D, C u B. Beinenus B nporpamme Ha
accemOuiepe obnacth B 5 6aiT ¢ momonpto qupektiBbl DEFS 5, MokHO coXpaHUTh Tam
MOJIy4YEHHBIH Pe3yNbTaT, YTOOBI BIIOCIEICTBUU BHOBb UM BOCIIOJIb30BAThCS IIPU pacueTax.

OpHako NMpUBEACHHBIE MPOLIETYPhl MAJIO IPUTOAHBI U padoTe ¢ OOIBIINM KOJTHYECTBOM
nATHOANTOBBIX MepeMeHHBIX. B 3TOM cityuae myuine He oOpaiarbes 3a nomornisio k [13Y, a
HanucaTbh COOCTBEHHBIE MPOLIETYPHI ISl 0OMEHA JaHHBIMU MEX]ly IEPEMEHHBIMU U CTEKOM
KaJIbKYJIATOPA.

B nponenype ykinanku B CTek NATHOAWTOBOM MepeMEHHON He MOBPEAUT IpeaABapUTeIbHAas
MPOBEPKA HA MPEIMET HATUIHs CBOOOIHOM mamsTu. J[J1s 3Toro BhI30BeM moAmnporpammy 13225,
KOTOpasi IPOBEPHT, MOKHO JIM pa3MECTUTh Ha CTEKe 5 OaT, U B cllyuyae HEXBATKH MAMSITH
BBIZIACT COOOIIEHNE 00 OMMOKe Out of memory. 3aTeM MepeHeceM 5 O0alT mepeMeHHON Ha
BEPILMHY CTE€KA KAJIbKYJISATOPa U YBEJIUYUM CHCTEMHYIO IEPEMEHHYIO STKEND, BBIMOIHSIOUTYIO
Ty K€ poJib, 4TO U peructp SP mns mamuuHOTO cTeka. [lepen oOpamieHnemM K mporeaype B nape
HL nyxHO yka3aTh agpec nsITuOaiToBON epeMEeHHOM.



PUTNUM CALL 13225 ;IpOBEepKa HaJIMumMsa CBOOOMNHOM MHaMSTHU

LD BC, 5 ;IIepeHOCHM 5 Oamnt

LD DE, (23653) ;aIpec BepUMHB CTeKa KaJjlbKyJdaTopa
LDIR ; IepPeHOoCUM

LD (23653) ,DE ;HOBHIM aIpec BEPUMHH CTeKa

RET

[Tpouenypa GETNUM OyzaeT BHIMOTHATH MPOTHBOTIOIOKHOE JCHCTBUE: TTEpEMEIICHUE TISATH
0aliT yncna ¢ BepIIMHBI CTEKA KAIBKYJISITOPA M YMEHBIICHHE YKa3aTelsl STKEND. Aipec
MEPEeMEHHO Takke Oynem yka3piBath B HL. 3a0/1HO MOXHO BBIIOJIHUTE MPOBEPKY Tiepedopa
CTEKa, TaK KaKk MMEHHO 3Ta omulka HauboJjee onacHa.

GETNUM PUSH HL

LD DE, (23653) ;npoBepka LOOCTMXEHUSA «IOHa» CTeKa
LD HL, (23651) ;cucTteMHasa nepemeHHasa STKBOT, aznpecyomasa
; OCHOBAHME CTeKa KaJbKyJIaTopa
AND A
SBC HL, DE ;cpapHuBaeM 3HadeHua STKEND m STKBOT
JR NC, OUTDAT ;Iepexon Ha coobueHue, eCcJM CTeK
; TIOJIHOCTBLIO BHIOPAaH
POP HL
LD BC, 5
ADD HL, BC ; yKas3eHBaeM Ha I[IOCJeNHMUM OalT NepeMeHHOMU
DEC HL
DEC DE
EX DE, HL
LDDR ;IIepeHOCHM 5 BalMT M3 CTeka B IIepeMEeHHYI0
INC HL
LD (23653) ,HL ;oOHOBJIAEM yKa3aTeJlb Ha BEPUUHY
; CTekKa KaJlbKyJiaTopa
RET
OUTDAT RST 8 ; coobmeHmre o6 ommbkKe
DEFB 13 ; Out of DATA

KOHTPOJIb BPEMEHH (PABOTA C IIPEPBIBAHUSIMH)

HpepI)IBaHI/ISI C IMOJIHBIM IIPpaBOM MOKHO OTHECTH K Hauoboee MOIIIHBIM U MHTCPECCHBIM pECypCaM
KOMIIBIOTCPA. K COXKaJICHUIO, pa60Ta ¢ HuMmH u3 belicnka abCONMIOTHO HEBO3MOYKHA M KMECHHO
IMO3TOMY JTaHHBIN BOITPOC IJIA MHOTHX M3 BAC MOKET OKa3aThCA COBCPIHICHHO HOBBIM U
HCHU3BCIaHHBIM. K HACTOAIIECMY MOMCHTY BBl YK€, JOJIZKHO 6BITI>, A0CTAaTOYHO OCBOMUIIMCEH C
aCCGM6J'I€pOM ", HAACCMCs, HCIIJIOXO MPEACTABIIACTE, KaK pa60TaeT MHKpPOIIpOHEeCCop, 4TO AacT
BO3MOJXHOCTD IIPUCTYIIUTH HAKOHCII K U3YYCHUIO 3TOH Cepbe3HOI71 TCMBEI.

Jlnis Hauasa BRISICHUM, YTO K€ COO0 mpeacTaBisaoT npepbiBanus. [lonpodyem, He BaaBasch B
KOHCTPYKTOPCKHE TOHKOCTH, OOBSICHUT IPUHIIMII 3TOTO SIBIEHUS NPOCTO «Ha nanbiaxy». Korga
BBl HaxXoauTech B penakrope beiicuka wim GENS u pazMblnuisiere Hal 04epeaHON CTPOKOH
IIPOrpaMMbl, KOMIIBIOTEP HE TOPOIIUT BAac U TEPIIEIUBO 0XKMIAET HAKATUA TON WIM NHOU
KJ1aBUIIM. MOKeT Aa)ke MoKa3aThCsl, YTO MUKPOIPOIIECCOP B 3TO BpPEMS 1 BOBCE HE pabOoTaeT.
Ho, kxax BbI yxe 3HaeTe, 3T0 He Tak. [IpocTo BBINOIHAETCS HEKOTOPasi 4aCTh IPOTPaMMBl,
aHasniornyHas npoueaype WAIT, onucanHo# paHee: B IUKJIE ONPAIIUBAETCS CUCTEMHAs
NEpEMEHHas LAST K U KOTI'JIa Bbl HAKMMAETE KaKyl0-TO KJIaBHIILy, KOJI €€ MOSBISAETCS B sTUEHKE
23560. Ho, cripamuBaercs, oTkyaa oH Tam 6epercsa? [IporpamMma Beb TOIBKO YUTAET €€
3Ha4YeHHe, HUKAK He MOAU(UIUPYs ee colepKuMoe. A paspelaeTcs 3Ta 3arajika J0BOJbHO
npocTo. Jlemo B ToM, uTo 50 pa3 B CEKYHy MUKPOIPOLIECCOP OTBIEKAETCA OT OCHOBHOM
pOTpaMMBbl U IEPEKITI0YAETCSI Ha BHIIOJIHEHNE CIIELUANBbHOM Mpolelypbl 00paboTKU
IpephIBaHUM, PacronokeHHO! 1o aapecy 56, ci1oBHO Obl BcTpeTuB komanay RST 56 wnu



CALL 56, Tonpko nepexo/] 3TOT IPOUCXOTUT HE MPOTPAMMHBIM, a allapaTHbIM MyTEM.

VY npouenypsl 56 €CTh 1B€ OCHOBHBIX 33J]a4H: ONIPOC KJIABHATYpPhl U N3MEHEHUE TEKYILETO
3HAUEHUS TaiiMepa (CuCcTeMHas epeMeHHasi FRAMES - 23672/73/74). Pesynbrathl onpoca
KJIAQBHII TAK)KE 3aHOCATCS B 00J1aCTh CHCTEMHBIX MIEPEMEHHBIX, B YACTHOCTH, KOJI HAKATON
KJIABHILY TTOMeIaeTcs B LAST K. [Tocie BbIxosa U3 mpepbIBaHUS MUKPOIPOIIECCOP KaK HU B YeM
He OBIBAJIO MPOIOJIKAET BBIOIHATH OCHOBHYIO Tporpammy. B pesynbprare noiaydaercs
JIOBOJIEHO MHTEPECHBIH 3((EKT: co3maeTcs BlieyaTiieHue, OyaTo Obl mapauiebHO paboTaroT ABa
MHUKPOIPOIIECCOpa, KaXAbIi U3 KOTOPBIX BHIMOIHAET CBOIO HE3aBUCHMYIO 3a/1a4y.

Bce 310 ipekpacHo, HO KaKyro MOJIb3y st Ce0st MBI MOXKEM H3 3Toro u3Biedb? Bens B [13Y
HUYEro He U3MEHHUIIb. [IeficTBUTENbHO, OT MPEphIBAaHUI MPOrpaMMHICTaM ObLJIO ObI HE MHOTO
IPOKY, €CITi ObI HEBO3MOXHO OBLIO MEPEONPEACIATh aAPEC MPOLEAYPHI Ui X 00padoTku. MbI
YK€ TOBOPHJIN O CYILIECTBOBAHUU perucTpa I, Ha3pIBaeMoro perucTpoM BEKTOpa MpephIBaHUii, a
ceiiuac pacckakeM, KaKylo poJib OH BBIIIOJHSET B IPOrpaMMax, UCIOIb3YIOIIHUX COOCTBEHHbBIE
pEephIBAHMUSL.

[Ipexxae Bcero Bam HyKHO 3HaTh, YTO CYILECTBYET TP Pa3IMYHbIX peXUMa IpepbiBaHuil. OHu
o0o3Hauatotcst uuppamu ot 0 10 2. CTaHIapTHBINA peXXUM UMEET HOMED 1, U 0 HEM MBI yKe Koe-
4yTO cKa3anu. HysneBol pe:xxuM HaM HE MHTEPECEH, ITIOCKOJIbKY Ha IPAKTUKE OH HUYEM HE
OTJIMYAETCs OT IEPBOro (MMEHHO, Ha MPAKTHKE, IOTOMY YTO Ha CaMOM JIeJIe UMEIOTCS
CYIIECTBEHHBIE pa3anyus, HO B ZX Spectrum OHM HE PeaTH30BaHbl). A BOT O BTOPOM PEKUME
HYXXHO TIOTOBOPUTH 00JIe€ OCHOBATEIbHO.

CHayaza ckaXxeM HECKOJIBKO CJIOB O TOM, KaK OH Pa0OTaeT U 4TO IPU ITOM NPOUCXOAUT B
kommnbroTepe. C IpUX0J0M CUrHaJla IPEPBIBAHUN MUKPOIIPOLIECCOP ONpPENEISIET aipec
yKaszaTess Ha mpouenypy oopadotku mpepsiBanuil. OH coctaBisiercs U3 6aiiTa, Cd{UTaHHOTO C
IIMHBI JAHHBIX (MJIQIINI), KOTOPbIH, COOCTBEHHO, U Ha3bIBAETCS 8EKMOPOM NPEPbI8AHUs N
cozepkuMoro peructpa I (crapmuii 6aiiT agpeca). 3aTeM Ha aJjpecHyYO IIUHY MEPENUChIBACTCS
3Ha4YEeHHE MOTY4YEHHOTO yKa3aTelsl, HO IIPEIBAPUTENIBHO NIPEKHEE COCTOSIHUE IIMHBI a/ipeca
3aHOCHUTCS B cTeK. TakuM 00pa3oM, coBepIIaeTcs 1eHCTBHEe, aHaJIOrMYHOE BBIITOJTHEHUIO
koMmanabl MuKporpoueccopa CALL. [Tockonbky B ZX Spectrum BeKTOp NpepbIBaHUS, KaK
NPaBUJIO, paBeH 255, TO Ha MPaKTHKE aJpec yKa3aTesst MOXKET ObITh ONpeieNIeH TOIbKO
peructpouM l. [{st aTOro0 ero 3HaueHUE HYKHO YMHOXHUTH Ha 256 1 mpubaButh 255.

Jl1s ycTaHOBKHM HOBOTO 00pa0OTUYMKa IPEPhIBAHUNA HYKHO BBIIIOJHUTH PSIJT AEUCTBUM.
[TepeuncnuM ux B TOM NOPSAKE, B KOTOPOM OHHU JAOJKHBI IPOM3BOAUTHCS:

1. 3anperuTh npepsiBaHus, TaK KaK €CTh BEPOATHOCTh TOTO, YTO CUTHAJ IPEPBIBAHUN
IIPUZET BO BpEMS YCTAaHOBKH, a 3TO MOXKET IPUBECTH K HEXKENATEIbHBIM IIOCIEACTBUSIM.
Jlocturaercs 3To BBIIOJHEHHMEM KOMaH bl MUKpomnpoiieccopa DI.

2. 3amnucaTh B aMATh [0 paCCYMTAHHOMY 3apaHee aJipecy yKas3areib Ha MpOLeaypy
00paboTKHM TIpepbIBaHUM (TO €CTh aJIpeC 3TON MPOIIETYPHI).

3. 3anmaTh B perucTpe BeKTOpa mpepbiBaHuii I crapmmii 6aifT agpeca ykaszarens Ha
00paboTUuK.

4. YcrtaHoBuTh KoMaH10# IM 2 BTOpOIi pesxuM npepbIBaHU.

5. BHOBb pa3pemuts npepsiBanus komanaoi EI.

EcTecTBeHHO, YTO K 3TOMY MOMEHTY caMa IpoLeaypa 00padoTKH MpepbIBaHUMN T0JKHA UMETHCS
B maMATu. /[ Bo3Bpara K CTaHAapTHOMY PeXUMY 00paObOTKU MpepbIBAaHUN HY)KHO BBIIIOJIHHUTH

MMOXO0KHE NECHCTBHA:

1. 3anperuTh npepbiBaHUS.



2. He nomemaetr BOCCTaHOBUTH 3HAUEHHUE perucTpa I, 3amucas B Hero yucio 63.
3. Hasnauuts komanzoi IM 1 mepBbeIii pekuM MpephIBAaHU.
4. Pa3pemunTs OpepbIBaHUs.

Heckonpko noapoOHee HYKHO OCTAHOBUTHCS HA BTOPOM M TPETHEM ITYHKTAX YCTaHOBKH
npepbiBanuii. [Ipeanonoxum, 4To nporeaypa-oopadboTauk HaxoauTcs 1o aapecy 60000
(#EA60) u namsaTh, HaunHas ¢ agpeca 65000, HMKaK B IpOrpaMMe HE UCIIONb3YeTCs. 3HAUUT
yKazareiab MOXHO MOMECTUTh UMEHHO B 3Ty 00acTb. [lyig peructpa I B 3TOM citydae MOKHO
BbIOpaTh OJHO U3 ABYX 3HadeHM: 253 win 254. Toraa uis pa3MeLeHUs yKa3aTels MOKHO
UCIIONIB30BaTh 00 ampeca 65023/65024 (253x256+255/256) mubo 65279/65280
(254x256+255/256). Hanipumep, ripu [ paBHOM 254 3amuiiem 1o ajapecy 65279 muaaiimii 6ait
aapeca obpaboruuka - #60, a B 65280 momectuM crapiuii 6aiT - #EA.

OHaKO HY)KHO YUYUTHIBATh, YTO HEKOTOPHIE BHEIIHUE YCTPOMUCTBA MOT'YT U3MEHATH 3HAUCHHUE
BeKTOpa npepbiBanus. Kpome toro, ecnu Bai Speccy cpaboTaH He CIUIIKOM 100pOCOBECTHBIM
IIPOU3BOJIUTENIEM, TO BEKTOP IIPEPHIBAHMS MHOI' 1A MOYKET CKaKaTh COBEPIIEHHO IIPOU3BOIbHBIM
U HempeackazyeMbiM oOpa3om. [IpuHuMas 370 BO BHUMaHUe, 1aKe BO MHOTUX (PMPMEHHBIX
UIpax UCIOJIb3YETCsl HECKOJIBKO MHOM 101x0J1. BmecTo 3anucu AByx 0aliTOB 10 ONpeaeIeHHOMY
aJZipecy BBICTpanBaeTCs Iesas Tabauia pa3sMepoM Kak MUHUMYM 257 OalT ¢ TaKMM pacdeTom,
YTOOBI IPH JII0OOM 3HAUECHUH BEKTOPA MPEPHIBAHUN CUUTHIBAJICS OJUH U TOT K€ aJIpec.
[ToHSTHO, YTO JIJIs1 3TOTO BCe OATHI TAOIUIIBI JOKHBI OBITh OJMHAKOBBIMU. JTO HECKOJIBKO
OCJIOXKHSIET YCTAaHOBKY MPEpPhIBaHUs U TpeOyeT OobIe MaMsITH, HO 3aTO 3HAYUTEIBHO
YBEJIMYUBACT HAJIEKHOCTh PA0OTHI MPOTPaAMMBL.

HauGonee ynaunbiM Uit TaKOW TaOIUIIEI IpeacTaBiseTcs 6aiT 255 (#FF). B atom ciyuae
00paboTUUK npepbIBaHUM JT0DKEH HaX0AUThed 1o aapecy 65535 (#FFFF). Ha nepssiii B3risia
MOYKET MOKa3aThCs CTPAHHBIM BBIOOP TAKOTO ajpeca, BeAb OCTaeTcst Bcero oauH Oaitt! Ho u
3TOT0 €UHCTBEHHOTO 0aiiTa OKa3bIBAETCs IOCTATOUYHBIM, €CJIH B HETO MOMECTUTH KOJI KOMaH IbI
JR. Cnenyromuii 6aifT, Haxoasuics yxe 1no aapecy 0, ykakeT CMeleHue OTHOCUTEIBLHOTO
nepexona. [lo nyneBomy aapecy B 13V 3anucan kon komanasl DI (#F3), moaTtomy nomHocThio
KoMaHJ1a OyJieT BeIrsiaeTh kak JR 65524, Jlanee B stuetike 65524 MOXKHO pa3MeCTUTh yxke Oosee
«mMHHYI0» KoManny JP address u 3agaHHbIi B HEll agpec MOKET ObITh COBEPIIIEHHO
MIPOU3BOJIHLHBIM.

IIpuBeneM nmpumep Takou MOAIPOrpaMMbl YCTaHOBKH IPEPhIBAaHUI:

IMON LD A, 24 ;KOonm koMaHmel JR

LD (65535) ,A

LD A,195 ; KOO KOMaHIel JP

LD (65524) ,A

LD (65525) ,HL ;B HL - azmpec obOpaboTumka NpepbBaHMUN

LD HL, #FEOO ;IOCTpOeHMe TabJaMubl OJId BEKTOPOB IIPEPEIBaHUM

1D DE, #FE01

LD BC, 256 ;pasMep TabaMue MMHYC 1

LD (HL) , #FF ;jampec mepexoma #FFFF (65535)

LD A, H ; 3alloMMHaeM cTapumit 6anT amgpeca TabIMLE

LDIR ;3anoJyiHgaeM Tabnully

DI ; 3ampelaeM NpPephHBaHMSA Ha BpPeMsS
; YCTAaHOBKM BTOPOTO pexuMa

LD I,A ;3amaeM B perucTpe 1 crapumy OamT ampeca
; TabamMuUE OJ1 BEKTOPOB INpPephIBaHMUM

IM 2 ; Ha3HadaeM BTOPOM PeXMM [IpephBaHMUM

EI ; paspemaeM IPepEBaHUAg

RET



[Tepen oOpamenueM Kk Heil B peructpoBoii mape HL HeoOxoanmo ykazaTh agpec
COOTBETCTBYIOIICH MPOIEAyphl 00paOOTKH MpephIBaHUN. YUTHUTE, YTO B 00JIACTH TTAMSTH,
HaynHas ¢ aapeca 65024, MeHATH 4TO-IM00 HE kenaTenbHo. Eciu Bce ke BO3HUKHET Takast
HEO0OXOUMOCTh, YOeIUTECh MIPEKIE, YTO CBOMMHU JICHCTBUSMU Bbl HE 3aTPOHUTE
YCTaHOBJICHHBIE MTPOLEAYPOH OATHI.

HoanporpaMMa BOCCTAaHOBJICHHA IIEPBOr'0 PCIKUMaA BBITTIAAUT 3aMCTHO ITPOLIC U B
KOMMCHTapPHUAX YK€ HC HYKIACTCA:

IMOFF DI
LD A, 6
LD I,A
IM 1

EI

RET

[Ipu cocTaBieHnu npoueaypsl 00padoTKH MPEPHIBAHUI HY>KHO MIPUICPKUBATHCS OMPEIeICHHBIX
npaBui. Bo-nepBbIxX, HanmyMcaHHas BaMU MOANPOrpaMMa J0JKHA BBIIOJIHATHCS 33 JOCTATOYHO
KOPOTKHH MTPOMEKYTOK BpeMeHH. JKenaTensHo, 4To0bI ee ObICTPOACHCTBIE OBIJIO COMTOCTAaBUMO
C «I1yJbCOMY IPEPHIBAHUM, TO €CTh YTOOBI €€ MPOI0JIKUTEIBHOCTD He npeBblimana 1/50
CEKYH/Ibl. DTO MPABWIIO HE SBISIETCS 00513aTEIbHBIM, HO B IPOTUBHOM CITydae TPYAHO OyneT
HOJYYUTh FPPEKT «1apajlieIbHOCTH MPOLeccoB. Bo-BTOPBIX, U 3TO YK€ COBEPILIEHHO
HE00XO0/IMMO, BCE PETUCTPHI, KOTOPbIE MOTYT U3MEHHUTH CBOE 3HAYCHHE B BAIllCi MpoLeaype,
JIOJKHBI OBITh COXPAHEHBI Ha BX0JI€ U BOCCTAHOBJICHBI IE€pe]] BBIXOJOM. DTO K€ OTHOCUTCS U K
J0OBIM ITEPEMEHHBIM, HCIOIb3YEMBIM HE TOJIBKO B IPEPHIBAHUH, HO U B OCHOBHOI1 ITporpamme.
B cBsi3u ¢ 3THM HE pekoMeHayeTCs oOpamarhest K moanporpammam 13V, o kpaiineit mepe, 110
TeX IOp, [TOKa Bbl HE 3HAETE COBEPILEHHO TOYHO, KAKHE B HUX UCIIOJIb3YIOTCSI PETUCTPBI U KaKue
CHCTEMHBIE TIEPEMEHHBIC TIPY 3TOM MOTYT OBITh U3MEHEHBI. Br130B moamnporpamm [13Y He
JKeJlaTeJIeH elle U MOTOMY, YTO HEKOTOPbIE U3 HUX Pa3pelIaloT IpepbIBaHMs, YTO COBEPIICHHO
HEJOMyCTUMO BO M30exaHne peKypcuu (T. €. CaMOBbI30Ba) 00paboTUMKa, KOTOPBIH 10JIKEH
paboTaTh NpH 3anperieHHbIX TpepbiBaHusaX. OIHaKo UCOIb30BaTh KoManay DI B camom Hauane
IpoIeTyphl He 0053aTeNbHO, TaK KaK ATO ICHCTBHE BBIIOIHACTCS aBTOMAaTHIECKH M BaM HYKHO
TOJILKO 1103a00TUTHCS O pa3peIlleHNH MPephIBaHUI Mepe]] BBIXOI0M.

Ecin BBl HE XOTUTE JINIIATHCS BO3MOXKHOCTEH, IPEAOCTABIISIEMBIX CTAHAAPTHOM MTPOLIEypOr
00paboTKK IpephIBaHN, MOYKETE 3aBEpILIATh CBOIO MOoANporpamMmmy koMmanaon JP 56. A pu
UCIIOJIb30BaHUU NPephIBaHUM B OeiicuK-TIporpamMmax 0e3 3TOro npocTo He 00ONTHCh, HHAYE
KJIaBUaTypa OKaXkeTcs 3a0siokupoBaHa. B o0iiem ciiyyae 00paboTUrK NpepbIBaHUN MOXKET
MUMETh TAKOW BUJ:

INTERR PUSH AF

PUSH BC
PUSH DE
PUSH HL
POP HL
POP DE
POP BC
POP AF
JP 56

B 3axmroueHnue 3Toro pasaena nmpuBeaeM IpOoLEAYPY, OTCUUTHIBAIOILYIO CEKYH/IbI, OCTAOIIMECS
JI0 OKOHYaHHUS UTPBI. DTa MPOLeaypa MOKET BbI3bIBATHCS KaK U3 MAIlIMHHBIX KOJOB, TaK U U3
nporpaMMel Ha belicuke. B BepxHeM 1eBOM yriy 9KpaHa MOCTOSHHO OYAEeT HaXOIUThCS YUCIIO,
YMEHBIIAIONIEEC] HA EUHUILY 110 UCTEUCHUHN KaXXI0W CEKYHIBI. [ MpUMeHEHUs 3TOI



HOJIPOTrpaMMBI B PeaIbHOI UIpe BaM JOCTATOYHO U3MEHUTH apec 3KpaHHOH 00sacTH, Kyaa
OyAyT BBIBOJUTHCS YKCIIa U, BO3MOXKHO, Ha4aJIbHOE 3HAUYCHHE BPEMEHHU, OTBOJUMOE Ha UTPY.
MOoOMEHT HucTe4eHNs BpEMEHH OIIPENEISIETCS COAEPKUMBIM sTuelku 1o cmemeHuto ORG+4. Eciu
ee 3HaYCHHE OKa)KeTcs He paBHbIM (), 3HAUUT UIPpa 3aKOHYMJIIACh.

ORG 60000

JR INITI

JR IMOFF
OUTTIM DEFB O
INITI LD HL,D TIMO

LD DE,D TIME

LD BC, 3

LDIR

XOR A

LD (OUTTIM) , A

LD HL, TIMO

LD (HL) , 50

INC HL

1D (HL) , A

INC HL

LD (HL) , A

LD HL, TIMER ; YyCTaHOBKA IIPepPHEBaHUA
IMON  .........
IMOFEF .........
TIMER PUSH AF

PUSH BC

PUSH DE

PUSH HL

CALL CLOCK

POP HL

POP DE

POP BC

POP AF

Jp 56
TIMO DEFB 50 ; KOJIMYEeCTBO MNPEPHBAaHMM B CEKYHOY
TIMI1 DEFB O ; BpeMSa «IIPOBOPOTAa» TpeThbeIro CUMMBOJIA
TIM2 DEFB O ;BpeMs «IPOBOPOTa» BTOPOTO CUMBOJA
TIM3 DEFB O ; BpeMsa «HIpoBOpOTa» IIepBOI'O CUMMBOJIA
D TIMO DEFM "150" ; CMMBOJIEL, BHIBOIOMMEIE Ha 3KpPaH
D TIME DEFM "150" ; HadaJIbHOE 3Ha4YeHMe BPeMeHU
; [IpoBepka HeOOXOOMMOCTM M3MEHEHMS TEeKyleIl'0 BPEeMeHU
CLOCK LD HL, TIMO

DEC (HL)

JR NZ, CLOCK1

LD (HL), 50
; YMeHblIeHMe CeKYHI

LD A,8 ; CUMBOJI «IIpOBOpaumMBaeTCsaI» 3a 8

LD (TIM1) ,A ; TakKTOB IPEepPBBaHMUA

LD HL,D TIME+2

LD A, (HL)

DEC (HL)

CP "O"

JR NZ, CLOCK1

1D (HL) , "9"
; YMEeHblIeHVe IeCsSTKOB CeKYyHI

LD A,8

LD (TIM2), A

DEC HL

1D A, (HL)

DEC (HL)

CP "O"

JR NZ,CLOCK1

LD (HL) , " 9"



; YMeHblleHMe COTEH CeKyHI

LD A,8
LD (TIM3),A
DEC HL
LD A, (HL)
DEC (HL)
CP "o
JR Z,ENDTIM ;ecy BpeMsa MCTEKJIIO
CLOCK1 LD DE, #401D ;jaImpec SKpaHHONM objacTu
LD A, (D_TIME) ;IIEPBHM CUMBOJI — COTHM CEKYHI
LD HL, TIM3
CALL PRNT
LD A,(D_TIME+1) ;BTOPOM CHMMBOJI — HOECHATKUM CEeKyHI
CALL PRNT
LD A, (D_TIME+2) ;TpeTuil CMMBOJI — CEeKYyHIEH
; IleyaTb CMMBOJIOB C YyYETOM UMX «IpPOBOpPOTa»
PRNT PUSH HL
LD L,A ;pacueT amjpeca CHUMBOJIA
LD H,O0 ; B CTaHIapTHOM Habope
ADD HL, HL
ADD HL, HL
ADD HL, HL
LD A, 60
ADD A,H
LD H,A
EX (SP),HL
LD A, (HL)
LD C,A
AND A
JR Z,PRNT1 ;€CNM CHMMBOJI «IIPpOBOpPauUMBAaTL» HE HYXHO
DEC (HL
EX (SP),HL
NEG ;IepecdyeT azmpeca CHMMBOJIBHOTO Habopa nOjsa
; COBIaHUSI WMIJIO3UM «IIPOBOPOTa» LMOPH
LD B,A
LD A, L
SUB B
LD L,A
JR PRNT2
PRNT1 EX (SP) ,HL
PRNT2 LD B, 8
PUSH DE
PRNT3 LD A, (HL)
LD (DE) ,A
INC H
INC D
LD A,C
AND A
JR Z, PRNT4
; Hocrne umppe 9 OpU «HIPOBOPOTEe» HOJXKeH nosariuarbcsa 0, a He OBoeTouMe
LD A, L
CP 208 ;ampec CuUMBOJIA
JR C, PRNT4
SUB 80 ;BO3BpamaeMcsa K ampecy cumMmBoja 0
LD L,A
PRNT4 DJNZ PRNT3
POP DE
POP HL
INC DE
DEC HL
RET
; VlcTeueHMe BpeMeHM — BBIKJIOUEHME 2-T'0 PEeXMuMa [IPEPHBAHUM
ENDTIM POP HL ; BOCCTAHOBJIEHME S3HAUEHMA yKasz3aTeJid CTeKa

; nocje komaHnel CALL CLOCK



CALL IMOFF

LD Al ;ycTaHOBKa (QJjara MCTedeHMS BPEMEeHU
LD (OUTTIM) , A

POP HL ; BOCCTAQHOBJIEHME PETUCTPOB

POP DE

POP BC

POP AF

RET

Gl'nasa 8 Iasa 105

OraBaenue

I'JIABA JECATAA,

B KOTOpOfI MOKa3aHO0, KaK 3aCTAaBUTh KOMIIBIOTEP 3BY4YaThb 110 BAllIUM HOTaAM

Kak BbI moHMMaeTe, HUKaKas urpa He CMO>KET Ha3bIBAThCS MOJHOLIEHHOM, eciu oHa OyieT
POTEKaTh pH IpoOoBoi TummHE. [ToceMy momydeHue pa3TuIHBIX aKyCTUIECKUX dP(EKTOB U
HaIMCcaHue X0Ts Obl MPOCTeIIel KOMIBIOTEPHON MY3bIKU SIBIISETCS JOCTATOYHO BaKHBIM
ATaIlOM CO3/1aHUs UTPOBOM MTporpaMmbl. 13 TaHHOM IJ1aBbl BBl Y3HAETE, KAKUMH CPEICTBAMU
JIOCTUTAIOTCS 3TU LEJH, TOTyYUTE MPEACTaBIEHUE O CIOCO0ax BHIBOJA 3BYKa KaK B
CTaHJapTHBIN KaHai ZX Spectrum, Tak U 0 paboTe ¢ TPEXKaHATbHBIM MYy3bIKAJIbHBIM
comporueccopoM AY-3-8912, koTopbIM cHaOXkeH KoMIbIOTep Spectrum 128.

INOJIYYEHHUE YUCTOI'O TOHA

Haubonee npocToii crmocod mnoxyyeHus 3ByKa OonpeeIeHHON ITTUTEIHbHOCTU U BHICOTHI -
obOpatutbes k noamnporpamme [13Y, oTBeTCTBEHHOM 3a BhIIOTHEHHE ornepaTtopa belicuka BEEP.
MBI yKe yIOMHHAIIA O HEN B LIECTOM IUIaBE, HO TEM HE MEHEE HAalIOMHUM, 4TO PACIOJIaraeTcs
oHa 10 azapecy 949 u Tpebyet onpenenenus peructposbix nap HL u DE. Hampumep:

LD DE, 440
LD HL, 964
CALL 949
RET

TakuM crioco6oM MOYKHO MOJYYHUTh 3BYK MPAKTUYECKH JIF000I BBICOTHI U MPOJIOJIKUTEIIBHOCTH -
orpanndeHus beiicuka 3nech oTcyTcTBYIOT. OHAKO MPU 3TOM OTCYTCTBYIOT U yA00CTBa,
IpeloCcTaBlIsieMble HHTEpIpeTaTOpoM. UToObI HarMcaTh 1aXke 0O4YeHb KOPOTEHBKYIO
MY3BIKIBbHYIO (pa3y, IpUIETCS HEMAJO MOMOTETh, PACCUUTHIBAS 3HAUCHHS 3a/1aBAeMbIX
napaMeTpoB. A paccUMThIBalOTCA OHM Tak. B perucrposyto napy DE 3anocutcs ducio,
omnpenenseMoe kak fxt, rae f - yactora, u3mMepsiemas B repuax, a t - BpeMs B CeKyHAax (Ipu
n3BJIedUeHNH 3BYyKa JISI mepBoii okTaBbl, KOTOpPBIM UMeeT yacToTy 440 I'1, IIUTETPHOCTHIO B

1 cexynny nonyuurtcs 440x1=440). [Tapa HL na Bxoae nomxHa copepkaTh YUCIIO, paBHOE
437500/f-30.125 (ecnu BBIMOTHUT YKa3aHHbBIC BEIYUCIICHUS, TO TIOIYYHM BelnunHy 964).
Takum 00pa3om, MpUBEACHHAS BBIIIE TTpOrpamMMa JIeIaeT TO K€ camoe, 9To U oneparop bericuka


wgasm08.htm
wgasm10.htm

BEEP 1,9

UToOBI yIPOCTUTH 33729y, MOXKHO TPEIJIOKUTHh HEOOJBIIIYIO TPpOTpaMMKy Ha beiicuke, koTopast,
KOHEYHO, HE MO>KET IPETEH0BATh HA POJIb MY3bIKaJIbHOI'O PEAKTOPA, HO, IO KpaliHel Mepe,
aBTOMAaTHU3UPYyeT pacueThl TpeOyembix 3HaueHui. [locie ee 3amycka Ha SKpaHe MOSIBUTCS
HEKOoTOpoe mojooue MeHto. HaxkaB nudpoByro kiiaBuiny 1, BBI CMOKETE TPOCIIYIIATH CBOE
npousBenenue. [Ipu HaxKaTUW KIaBUIIK 2 HAa SKPaH BBIBOJUTCS JIBa CTOJIOMKA YMCEN: 3HAUCHUS
U3 JIEBOTO CTOJIOMKA MpegHazHaueHsbl a7 3arpy3ku napel DE, a nnsg HL uncna 6epyres u3
npaBoro crosouka. Kimapumia O mo3BosisieT BbINTH B penakTop belicuka. [Tocie HaxaTus
KJIaBHUII 1 WK 2 HY)KHO BBECTH KEJIAeMbIil TEMIT UCIIOTHEHUS IO METPOHOMY (KOJIHYECTBO
YETBEPTHBIX HOT, UCTIOJIHIEMBIX B MUHYTY).

Hotebl 3anuceIBatoTCs B oneparope DATA, HauuMHasi co ctpoku 1000, mapamu yucesn, nepBoe u3
KOTOPBIX OMpPE/EIIseT BBICOTY M 33]1aeTCsl TaK ke, Kak u B ornepatope BEEP (0 - Hota IO niepBoit
OKTaBbl), @ BTOPOE MPEJCTABISIET COO0I OTHOCUTENBHYIO JNIUTEIHHOCTH 3BYKOB, TO €CTh
4eTBEPTH, HAIIPUMED, 3aIMCBIBAIOTCS IpoObio 1/4, BocbMymiku - 1/8 u Tak nanee. s
0003Ha4YeHHsI KOHIIAa OJIOKA TaHHBIX B CAMOM €ro KOHIIE HYKHO Hamucarh JBa HyJs (CTpoKa

8990).

Huxe npuBOAUTCS TEKCT MIPOrpaMMBbl, B KOTOPOM JIJIsl IPUMEpPa YKe BKIIFOUEHBI HECKOJIBKO
CTPOK JaHHBIX KOPOTKOU My3bIKalbHOM (Ppa3sl (cTpoku 1010...1030). Habepute u coxpanure
nporpaMmy 0e3 3THX CTPOK, a 3aTeM, JOMUCAB UX, MOJKETE IIPOBEPUTH €€ padoTy.

10 DIM f(12): RESTORE 9000
20 FOR n=1 TO 12: READ f(n): NEXT n
50 CLS : PRINT "1. Listen"'"2. Code"'"0. Stop"
60 PAUSE 0O: IF INKEYS="1" THEN CLS : GO TO 100
70 IF INKEYS$="2" THEN CLS : GO TO 200
80 IF INKEYS$="0" THEN STOP
90 GO TO 60
100 REM IIpocryumBaHue
110 RESTORE 1000: INPUT "TEMPO: (M.M.) = ";temp
120 READ n,d: IF d THEN BEEP d/temp*240,n: GO TO 120
130 GO TO 50
200 REM PacuetT 3HaueHuM njsg DE m HL.
210 RESTORE 1000: INPUT "TEMPO: (M.M.) = ";temp
220 READ n,d: IF NOT d THEN GO TO 300
230 LET d=d/temp*240
240 LET f1=INT (n/12): LET f2=n-f1*12
250 LET f=f (f2+1)/2(4-£f1)
260 PRINT "LD DE,";INT (f*d+.5),"LD HL,";INT ((437500/£-30.125)+.5)
270 GO TO 220
300 PRINT #0;"Press any key": PAUSE 0: GO TO 50
1000 REM [IaHHBIE MEJIOIUM.
1010 DATA 7,1/16,5,1/16,4,1/16,2,1/16
1020 DATA 4,1/8,7,1/8
1030 DATA -5,1/8,-1,1/8,0,1/4
8990 DATA 0,0
9000 REM UYacToTa B Iepllax IJig 3BYKOB OIHOM OKTaBEH
9010 DATA 4186.01,4434.92,4698.64,4978.03
9020 DATA 5274.04,5587.65,5919.91,6271.93
9030 DATA 6644.87,7040,7458.62,7902.13

[TosryunB TE€M WIJIM UHBIM CITIOCOOOM Psiji YMCEN AJIs 3arPy3KH PErHCTPOB, HY>)KHO KaKUM-TO
00pa3oM 00paTUTh UX B MENOAUIO. J[JIst 3THX 1ieNieil HanuIeM MpoLeaypy, Mociea0BaTeIbHO
CUMTHIBAIOLIYIO U3 OJ0Ka TaHHBIX, ajipecoBaHHOro nmapoit HL, nByx0aliToBble 3HaUeHUS
PETUCTPOBBIX AP U U3BJIEKAIOIYIO0 COOTBETCTBYIOIINE 3BYKHU. [loanporpaMmma 3aBepiinuT CBOO
paboTy 1100 npu AOCTHKEHNUHU KOHIIa 0J0Ka JaHHBIX (1Ba Oaiita 0) 1100 npu HaXKaTUU Ha
T00YIO KIIABHIITY:



MELODY XOR A ; OIIPOC KJIABMATYPEH

IN A, (254)

CPL

AND #1F

JR Nz, MELODY ;IIOKa BCe KJIaBMUIIM He OTIIYIUEeHE
MELOD1 XOR A ; OIIPOC KJIABMATYPEH

IN A, (254)

CPL

AND #1F

RET NZ ; BEIXOI, €CJiM HaxaTa Jiobasd KJaBuia

LD E, (HL) ; CUMTHIBAHME B napy DE

INC HL

LD D, (HL)

LD A,D

OR E

RET Z ; BEIXOI, €eCJK KoHell OJjioka maHHbBX (DE=0)

INC HL

LD A, (HL) ; CUMTHIBAHME OAHHBEIX OJa napel HL

INC HL

PUSH HL

LD H, (HL) ;3arpy3ka napel HL

LD L,A

CALL 949 ; BEIBOI 3BYKa

POP HL

INC HL

JR MELODY ; Crlengymoias HoTa

[Tpexxae ueM oOpaTUThCs K JaHHOW MPOLEAYPE BBIMTUIIIEM YUCIIA, TOTYyYEHHBIE C HALTUM
UMIIPOBU3UPOBAHHBIM «PEIAKTOPOM» TIPH 33JaHHOM Temrie, paBHOM 150, B Bue O1oka
JBYX0aNTOBBIX JaHHBIX, KOTOPHIH 3aBepiuM dnciaoM 0 (Toxke AByXOANTOBBIM):

DATMEL DEFW 39,1086,35,1223,33,1297
DEFW 29,1460,66,1297,78,1086
DEFW 39,2202,49,1742,105,1642
DEFW O ;Mapkep KOHLa OJioKa IaHHBIX

Teneprs MoxkHO BbI3BaTh npouenypy MELODY, nanpumep, Takum oOpa3om:

ORG 60000

ENT $
LD HL, DATMEL
CALL MELODY
RET
DATMEL .. vovu...
MELODY v.vvuv...

CymiecTByeT 1 Ipyroi crocod U3BJIeYEHHS 3BYKOB, P KOTOPOM BCE HEOOXOAMMBIE paCUEThI
BBITIOJIHAKOTCS B CaMOM ITporpamme. XOTs OH U HECKOJIBKO CJIOXKHEE TOJIBKO YTO OIMCAHHOT0, HO
MOJKET IOKa3aThcs BaM OoJiee IIPHUBJICKATCIIbHBIM. Bo Bcsxom cJiydyac OH Ooiee IPHUBBIYCH, TAK
KaK UCXOJHBIMU JTAHHBIMU IIPH 3TOM SBIIIFOTCS T€ JK€ YMCIIA, YTO U ITapaMeTphl OlepaTopa BEEP.
[Toamporpamma, pacnosioskeHHas 1o aapecy 1016, cama BBITIOTHSAET MPUBEACHHbBIE BBIIIE
BBIUKCJICHHSI U 0Opaliaercs K mpoleaype BpiBoIa 3ByKa 949, a 3HaUeHUs JITUTEIHHOCTH U
BBICOTHI 3ByKa MEPEIAIOTCS €11 4epe3 CTEeK KaIbKyJIsATOopa:

LD A, 1l ;3arpyxaeM B akKKyMyJIATOP 3HaUYeHUe
; IOJUTEeNbHOCTM 3BydaHus (1 cekyHOa) .
CALL 11560 ; COOepXMMOe aKKyMyJiaTopa 3aHOCHUM
; B CTEeK KaJlbKyJdTopa.
LD A,12 ;HOTa JO BTOPOM OKTAaBH
CALL 11560 ;IIOCBJIaEM B CTEeK KaJIbKyJiaTopa
CALL 1016 ; BEI3BIBAEM IPOLEenypy M3BJIEUEHMUS 3ByKa

RET



OTOT METOJ XOpOIIl BCEM, 3a UCKJIIFOUEHUEM OJTHOM «MEJIOUM» - YUCIIA, 3aIIMChIBAEMBIE B
AKKyMYJISITOP MOTYT OBITh TOJIBKO LIEIBIMU U HE OTPULATENbHBIMUA. YTOOBI HCIIPABUTBH ATOT
HEJIOCTAaTOK, MOYKHO YCJIOBUTHCS, YTO JIUTEIHHOCTH OYAYT 3a/1aBaThCsl HE B CEKYH/IaX, a B
COTBIX JI0JIIX CEKYH/[Ibl, @ 3HAUYCHHE BBICOTHI 3ByKa OyJleM HHTEPIPETUPOBATh KaK YHCIIO CO
3HaKoM. Takoil Moaxo/ MO3BOJIUT NOJIyYaTh MPOJLOJKUTENBHOCT 3By4aHUsl HOT IPUMEPHO 110
JIBYX C IIOJIOBUHOM CEKYH[I, YTO B OOJIBLIIMHCTBE CIIy4aeB BIIOJIHE 10CTaTOYHO; AMAIA30H 3BYKOB
OCTaHETCs TAKUM ke, Kak U B belicuke: ot -60 o +68. [TapameTpsl 1u1st 3T0M MoANpOrpaMmbl
OyzaeM 3a7aBaTh B perucTpax B (JUIMTeNbHOCTD B COTBIX JOJSX ceKyHAbl) U C (BbICOTA B
[IOJIyTOHAX):

BEPER PUSH BC

LD A,B ;0epeM B aKKyMyJIATOP I[IEPBHM IapaMeTp
CALL 11560 ;3aHOCHUM €TI0 B CTeK KaJIbKyJiaTopa
LD A,100
CALL 11560 ;noMemnaeM B crek umcyio 100
RST 40
DEFB 5,56 ; BEITIOJIHSEM IOeJjieHue
POP BC
LD A,C ;0epeM BTOPOM HapaMmeTp
AND A
JP M, BEPER1 ;eCyM OoTpMLATEJIbHBEM, IepexolIuM Ha BEPERI
CALL 11560 ; MHaue IroMellaeM B CTek 06e3 M3MeHeHUM
JP 1016 ; U UBBJIEKAeM 3BYK
BEPER1 NEG ;IIoJiydaeM abCcoJIoTHOEe 3HaueHue
CALL 11560 ; OTIIPAaBJISEM B CTEK
RST 40
DEFB 27,56 ;MeHgeM 3Hak
JP 1016 ; U UBBJIEKAeM 3BYK

B3sB 3a 0CHOBY 3Ty noAnporpammy, MOKHO HallucaTh IpoLenypy, ananornunytro MELODY,
KOTOpast ObI MPOUTPHIBAJIA POU3BOIBHBIN MY3bIKaJIbHBIN ()PAarMEHT, CYUTHIBASI TAPAMETPHI U3
3apaHee MOAroTOBJIEHHOro 0J0Ka AaHHbIX. [IpuBenem takoil npumep:

ORG 60000

ENT S
LD HL,D_MELl
CALL MELBEP
RET
MELBEP LD B, (HL) ;B B - OaMTesbHOCTHL
INC B ;OOVMH U3 CIOCODOB NPOBEPKU
DEC B ; comepxmuMoTo permucTpa Ha 0
RET Z
INC HL
LD C, (HL) ;B C - BEHICOTaA 3BYyKa
INC HL
PUSH HL
CALL BEPER ; U3BJIEUEHME 3BYyKa
POP HL
JR MELBEP

BEPER  .........

D MELl DEFB 10,-5,10,0,10,1,10,2
DEFB 20,5,10,2,20,5,10,7
DEFB 0

Bo Bcex mpuBeeHHBIX Bblllle (parMeHTaX B KOHEYHOM UTOTE MCIIOIb30BaIACh MOANPOrpaMMa
I13Y 949. B 3Tom ciyuae, oKa 3By4UT OdepeHasi HOTa, KOMIIBIOTEP OKa3bIBAE€TCS MOJHOCTHIO
BBIKJIIOYEH U3 paboThl. [ToaTomMy mHOTrAa GBIBaE€T OUEHBb BaXKHO YMETH MOJIy4aTh YUCTHII TOH Ha
HU3KOM YpPOBHE, HEITOCPEACTBEHHO TPOrpaMMUpys OPT AMHAMHUKa. [IpuHIMN nony4deHus 3Byka
TaKUM CIIOCOOOM MPEAEIbHO MPOCT: JOCTATOYHO C ONPEIEICHHON YaCTOTON MONEPEMEHHO TO
BKJII0YATh, TO BBIKJIIOYATh JUHAMHK. C TaKUM CIIOCOOOM B HEKOTOPOM CTENEHH BbI TAKXKE YKe
3HAKOMBI, I03TOMY OTMETHUM JIUIIIb HEKOTOPhIE BaKHBIE MOMEHTBHI, 0€3 3HAHUS KOTOPBIX




HCBO3MOJXXHO IMOJIYYUTb Ka4eCTBEHHBIN 3BYK. BO-HepBLIX, HaIrtOMHUM, 4YTO JUHAMHK
YIOpaBISIETCS Y€TBEPTHIM OuTOM 254-r0 mopTta. [Ipu ycTaHOBKE Mt cOpoce 3TOro OUTa CIIBIIIHBI
KOPOTKHE HIETYKH, KOTOPbIE TP OBICTPOM YepeIOBaHUU CIIMBAIOTCS B CIUIOIIHOM 3BYK. HO
KpOME JUHAMHKa 3TOT jK€ MOPT OTBEYAET U 3a LIBET OOP/AI0pa, HOITOMY KpOME YETBEpTOro Outa
HY’KHO IPaBUJIbHO YCTAHABIMBATh U TPU MIIAJIINX pa3psiia BeIBoAUMOro Oaiita. He menee
BaXHO MPH U3BJICUYEHUH 3BYKa IOMHUTH O HEOOXOIMMOCTH 3arpeTa npepoiBanuii. Eciu sToro He
CeNaTh, TO HEBO3MOXHO OYyJIET MOTYyYUTh YUCTBIA TOH. DTO CBSA3aHO ¢ TeM, uTo 50 pa3 B
CEKYHJ1y MHKpOIIpoLieccop OyAeT OTBJIEKAThCs Ha BBITIOJHEHHE MOANPOrpaMMbl 00pabOTKU
MPEPHIBAHUIM, YTO HEMHUHYEMO CKa)KETCS Ha YAaCTOTE CO3/1aBaeMOro 3ByKa.

Teneps nepeitieM K 1y U CO3/1a UM MPOTPaMMKY, U3BJICKAIOIIYIO Pa3IMYHbIC 3BYKHU MTPU
HakaTuu nupoBbiX kiaBul. [Ipu 3ToM 3Bydanue OyAeT mpoaoKaThCs 10 TeX Mop, MoKa

KJIaBUIIIA HE OYJeT OTHYIICHA.
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;IOJIydaeM B aKKyMyJIATOpe LUBeT Ooplopa
; BeimesigeM OuTel 3, 4 m 5
;coBuraeM Ha mecto OmuroB 0, 1 m 2

; 3allOMMHaeM B permucrpe E
;IpoBepKa HaxaTmda kiaBumm BREAK
;eCJIM HaxaTa, BHXOI U3 IPOTrpPaMMbL

; CUETUMKM IJIs OIpenesleHUsd
; HaXaTHX KJIaBMII
;jomnpoc nonypsazma l...5

;omnpoc nosypsana 6...0

; BEIODOP BHBICOTH 3BYyKa M3 TaOJIMLEL

;eciau B B HOJIB, KJIaBMIIM He HAaXaThl, 3ByKa HET

;s U3BJIEUEHME 3BYKa

;UMKJI 3aOepXKM IOJIS [IOJIydeHMs 3ByKa
; OIpeleJIEeHHOM BBEICOTEHL

; BEIXOO M3 MIPOI'PaMMEL

; OIIPOC BHOPAHHOTO NOJIypsAna

;5 KJlaBMII B NOJIYypPSOy

;coBuTraeM OMTHL BIPaBO

;ecny mMyjanuui OMT YyCTaHOBJIEH,

; KJlaBUIla OTIIyIEHAa

;MHaue 3aloMMHaeM HOMEP HaXaTOoM KJlaBUIN
; YyBeJIMUMBAEeM HOMEp OlpenesyiseMOoM KJlaBUUN
;IepexoIVM K CcJienyoluen



RET
; HaHHEE HOJIA [OJIydeHMHA HeOoOXOIMMOM 3alepXKM IOJ8 KaxXIoI'o 3ByKa
DATNOT DEFB 0,55,49,44,41,36

DEFB 21,24,27,29,32

CO3JAHHME 3BYKOBBIX 3®PEKTOB

Pasnuynbie 3ByKOBBIE U HIyMOBBIE 3P (EKThI, KOTOPHIMU H300MITYIOT KOMIBIOTEPHBIE UTPHIL,
JIOCTUTAIOTCS Yepe3 U3MEHEHUE 110 TOMY WJIM HHOMY 3aKOHY YaCTOThI BEIBOJUMOTO 3BYKa.
Hetpynno noranathcesi, 4TO BHICOTA 3BYKa HAMPSIMYIO 3aBUCUT OT MPOJAOJKUTEIBHOCTH 1IUKIIA
3aJIep’KKU MKy KOMaHIaMH BBIBOJ/IA B TIOPT AMHAMUKA: YeM OOJIbINe 3a7epiKKa, TeM Ooliee
HU3KHUM IOJYYUTCS 3BYK.

TexHuKa BbIBO/Ia 3BYKa BaM Y>K€ M3BECTHA, IOATOMY 0€3 JIMIITHUX CJIOB cpa3y MepeiieM K Jeny
U TIPOIEMOHCTPUPYEM HECKOJIBKO Hanbosee 4yacTo ynoTpediseMbix B urpax 3gdexros. [lepBsiii
U3 HUX OOJIbIIIE BCETO HAIIOMUHACT MIeOET NMTHI], 0COOCHHO €CIIM €0 BhI3BIBATH C HEOOIBIIIUMHU U
HEPaBHBIMU MPOMEKYTKAMU BPEMEHHU:

TWEET LD A, (23624) ;onpeneJsieHMe LBeTa Oopnopa
AND #38
RRA
RRA
RRA
DI
TWEET1 XOR 16 ;IIepekJioueHre 4-r7o OuTa
ouT (254) ,A
PUSH BC
DJIJNZ $ ; UMKJIT 3alepXKU
POP BC
DJINZ TWEET1
ET
RET

JnutensHocTh 3 dekra nepen odpamenueM k npouenype TWEET 3anaercs B peructpe B,
Harpumep:

LD B, 200
CALL TWEET
RET

[Tpex e ueM MpUBECTH CIEAYIOUIHA TPUMEp, CKaXKEM HECKOJIBKO CIIOB, OTHOCSIINXCS HE TOJIBKO
K 3TOH MOANPOrpaMMe, HO U KO BCEM OCTaJIbHBIM. [10CKOJIBKY B peaibHbIX IPOrpaMMax LBET
Ooparopa 0OBIYHO HE U3MEHSETCS U OIIPEIeTIeH 3apaHee, TO OH, KaK MPaBUIIO, HE BHIYUCIISIETCS B
porpaMMe, a 3aJaeTcs B IBHOM BUJIE 3arpy3KOi B aKKyMYJISITOpP KO/Ia HYXKHOTO 1iBeTa. Bbl
TaKXe MoxeTe BMecTo nepBbIx ¢cTpok oT MeTku TWEET no komanas! DI npocTto Hanmcats
XOR A nna nonmy4yenus uepHoro 6opropa wiu, Harpumep, LD A4 - s 3eneHoro.

Jlpyroii HHTEpPECHbI MOMEHT KacaeTcsl y)Ke He caMOii TPorpaMMsbl, a COOCTBEHHO acceMouiepa.
Bb1, HaBepHOE, 00paTUiiM BHUMaHHUE HA 3allCh

DJNZ $
Kak HU3BCCTHO, CUMBOIJI J0OJlJIapa IpHU TPAHCIAIUA HPUHUMACT 3HAUCHUC TCKYIICTO a/ipeCa
pasMEIICHUS MAalIMHHOI'O KOJ{a, a TOYHEEC, a/Ip€C Havalla CTPOKHU acceM6nepHor0 TCKCTA.
HOBTOMy TaKas 3alucChb MMOJIHOCTHIO PABHOILICHHA 3aIllMCHU



LOOP  DJNZ LOOP
HO II03BOJISIET 00OOUTHUCH 0€3 TOIOJTHUTEILHBIX METOK.

[Tocne Takoro HEOOIBIIOTO TUPUIECKOTO OTCTYIUICHUS JaBaliTe MPOIOIDKUM «H300pETEHHE)
3BYKOBBIX 3(h(peKTOB.

Oco00 4acTo B UTPOBBIX MPOrpaMMax MOKHO YCIIBIIIATh MHOKECTBO Pa3HOBUHOCTEN
BUOpHUPYIOMHUX 3BYKOB. [lomy4unTh Takoi 3¢ (HeKT MOKHO, MEPUOTNICCKU YBEIMINBAS U
yYMEHbIIasl YacTOTY (TO €CTh KOJIMYECTBO IIUKJIOB 3a/Iep:KKH ). Bubpanus xapakrepusyercs 1Byms
napameTpamMu: COOCTBEHHOM 4acTOTOH U ITyOMHOM (aMIUIUTYHOH ), TOITOMY ISl TAKOU
npoueaypbl HOTpedyeTCsl, KpoMe IIUTEIbHOCTH 3By4YaHUsl, 3aaBaTh U HEKOTOPBIE APyrue
BXOJHbIC TaHHbIe. CHavaIa MpuBeaeM TEKCT IMOAPOrPaMMBI IS MTOJTyYeHUs] BHOPUPYIOIIETO
3BYKa, a 3aTEM OOBSICHUM, KaKue 3HAUCHUS B KAKUX PETUCTPAX CIIEAYET pa3MEeCTUTD Mepel
oOpalieHueM K Hei.

VIBR LD A, (23624)
AND #38
RRA
RRA
RRA
LD
DI
VIBR1 LD
VIBR2 LD
XOR
LD
ouT
LD
ADD
LD
VIBR3 DEC
JR NZ,VIBR3
DEC D
JR NZ,VIBR2
LD A,L ; CM@Ha HallpaBJIeHUA M3MEHEeHUA UYacCTOTH
NEG
LD L,A
DJNZ VIBRI1
EI
RET

B peructp H HyXHO 3aHECTH HayaJbHYIO YacTOTY 3ByKa (MMEeTCs B BUAY, KOHEUHO, YaCTOTa HE
B Tepliax, a B OTHOCUTENbHBIX eanHuIax). Cogepxxumoe peructpa E Bnuser Ha yacToTy
BUOpALIMU: YeEM MEHBIIE ero 3HaUeHue, TeM ObIcTpee craj Oy/IeT CMEHSThCS MOJbEMOM U
Hao00poT. B perucrpe B 3aiaeTcs konuyecTBo HKUKIOB BUOPALIUH, TO €CTh B KOHEUHOM CUETE -
JUIMTEIBHOCTD 3BYKa, a B L 3aHOCUTCS BeIMUMHA, ONPEeIaolas INyOuHy BUOpaiuu, Uiu
MHay4e, CKOPOCTb U3MEHEHMSI BBICOTHI 3BYKa. MBI IIpe/U1araéM Takue 3Ha4€HUsl PETUCTPOB:

Q
el

;IPOOOJIDKMTEJIbBHOCTh LMKJIa chlana (nomeseMa)

o~ S
Q =

;s UISBMEHeHIMe YaCTOTE 3BYyKa

Dom o~ QU
> H T oo

; UVKJL 3aIepPXKU

1D H,100
1D E,120
1D B, 4
LD I,1
CALL VIBR
RET

OZIHAaKO 3TO TOJIBKO OAWH M3 MHOT'UX BO3MOJXHBIX BAPpUAHTOB. HOHpO6y1>iTC
MMO3KCIICPUMCHTHUPOBATH U 1'[0)106paTB HauoOoee HHTCPCCHBIC BAPHUAHTELI 3BYUaHUA, KOTOPBIC
BITIOCJIICACTBHUHU CMOXECTC HUCIIOJIB30BATH B CBOUX COOCTBEHHBIX pa3pa60TKax.



[TpuBenem eiie oHY HOAIPOrpaMMy, CO31AIOLIYI0 APYrOi TUIT BUOPAIMH, TP KOTOPOM
4acToTa 3ByKa, TOCTUTHYB HauWBbICIIEH (MJIM jK€ HU3ILEH) TOUKH, BO3BPAILAeTCs K HayaabHON
cBoel Benu4uHe. TeMm caMbIM 4aCTOTHAs XapaKTEPUCTUKA UMEET BHEIIHUMN BUJI, CXOKUHU C
3yObsiMu nuisl. [loanporpamma, co3aaromiast MOX0KUHM 3BYK, UMEETCSl B U3BECTHOM I1aKeTe
Suprcode u 3HaunTCs TaM 1o UMeHeM «Laser». BoT kKak mpuMepHO OHA MOXKET BBITJISACTS!

LASER LD A, (23624)
AND #38
RRA
RRA
RRA
DI
LASER]1 PUSH BC
LD L,H
LASER2 XOR 16
OouT (254) ,A
LD B,H
DJINZ $
INC H ;OpyroM eapmaHT - DEC H
DEC C
JR NZ, LASER2
LD H,L
POP BC
DJNZ LASERL
EI
RET

[Tpexxae ueM oOpaTUThCs K JaHHOW MpoLeaype, Heo0X0IuMo B peructp B 3arpy3uth
KOJIMYECTBO «3yOUMKOB MIIIBI», B C - MPOJOIDKUTENLHOCTD KaXIOTO «3y011a», a B peructpe H
3a/1aTh UCXOJIHYIO BBICOTY 3ByKa. Hampumep:

LD B,5
LD C,200
LD H, 50
CALL LASER
RET

Ecnu BBl paboTanu ¢ My3bIKaJIbHBIM perakropoM Wham, To, BEpOSTHO, 33aBaJIlCh BOIIPOCOM,
KaK B OJTHOM 3BYKOBOM KaHaJle YAaeTcs MOJIy4YUuTh cpa3y JBa TOHA PAa3IM4HOM BBICOTHL. Bo
MHOT'UX HUIrpax, 0CcO0€EHHO MOCJICAHUX JICT, MY3bIKAJIbHOC COIIPOBOXKACHUC BBIITOJTHCHO B
apaH)XMPOBKe TOW MJIM MHOM CTENEHM CI0KHOCTU. MIHOT]a MOKHO CIIBIILIATh HE JBa, a TPH U
6osee ronocoB (Harpumep, B DEFLEKTOR wiu MIG-29). Koneuno, Hanrcanue My3bIKH Ha JIBa
rosoca - J1eJ0 BOBCE HENpPOCTOe, HO MPUHIIMIT NOJTY4YEHUS MOJ0OHBIX 3BYKOB 3HATh BCE )K€ CTOMT.
Tewm Ooiee, 4TO TaKUM CIIOCOOOM MOKHO CO3/1aTh PsiJi BECbMa HEAYPHBIX 3(h(PEKTOB.
JIByrosnocue JOCTUTaeTCst HAIOXKEHUEM JIBYX Pa3IMUYHBIX YacTOT, IOITOMY IIPOTrpaMma,
TreHepUupyromas OJHOBPEMCHHO JIBa TOHA, MOXKET BBITJIAACTb IPUMCPHO TaK:

TWOTON LD A, (23624)
AND #38
RRA
RRA
RRA
LD H,D
LD L, E
DI
TWOTN1 DEC H ;3alepxkKa OJId IIOJIyJdeHMA IIepPBOI'O TOHAa
JR NZ, TWOTN2
XOR 16
ouT (254) ,A ; U3BJIeUEHMEe I[IepBOTO 3BYyKa
LD H,D ; BOCCTAHOBJIEHME 3BHAUEHUA 3alepPXKU

; Jid IIepBOI'O TOHAa



TWOTN2 DEC L ;3amepXKa IOJid IHOJIydeHMI BTOPOI'O TOHA

JR NZ, TWOTN1
XOR 16
ouT (254) ,A ; U3BJIeUEeHMEe BTOPOITO 3BYyKa
LD L, E ; BOCCTAHOBJIEHME BHAUEHMA 3aIepPXKU
; IOJIA BTOPOI'O I'OJIOCa
PUSH AF
LD A,B ;IIPOBEepKa OKOHYAHMA 3ByUaHUA
OR cC
JR Z, TWOTN3
POP AF
DEC BC
JR TWOTN1
TWOTN3 POP AF
ET
RET

ITepen oOpamenueM k nporenype B peructposoii nmape BC HyxHO yka3aTh JUIMTEIbHOCTD
3By4aHus, a B peructpax D u E - BBICOTY 3ByKa COOTBETCTBEHHO B IIEPBOM U BTOPOM T'OJI0CAX.
Ecnu B peructpax D u E 3anath 0:113Kue 3HaueHMs, TO BMECTO JIBYX Pa3IMUHBIX TOHOB
MOJIYYHTCS 3BYK MPUSTHOTO TEMOpa, cerka BUOPUPYIOMUi 1 Kak 0b1 00beMHBIH. [locmymaiite,
HalpuMep, TaKOe 3By4aHHE:

LD BC, 500 ; IJIUTEJIBHOCTL 3BYyYaHUS
LD D,251 ; BEICOTa I[IEepPBOI'O TOHA
LD E, 250 ; BEICOTa BTOPOI'O TOHA
CALL TWOTON

RET

He MeHbIIMM CIIpOCOM B HTPOBBIX MIPOTPAMMaXx TOJIB3YIOTCS U Pa3IMYHbIC ITYMOBBIE () ()EKTHI,
MMUTHUPYIOLIME BBICTPENBI, Pa3pbIBbl CHAPSIOB, CTYK KOIIBIT U T. 1. Takue 3ByKu
XapaKTEePU3yITCA OTCYTCTBUEM KAKOM-TO OIPEIEICHHON YaCTOThI - B HUX IIPUCYTCTBYIOT
YaCTOThI BCEI0 CIIEKTpa. JTO TaK Ha3blBaeMbli «Oemnblit» nryM. Ho 006bI4HO B LIrymMe Bce ke
peo0JiajatoT TOHA OINPEIEICHHON BBICOTHI, YTO MO3BOJISET OTIMYUTD IIUIIEHUE 3MEU OT
rpoxota o6Bana. 1 310 He0OX0IMMO YUUTHIBATh IIPU CO3/IaHUM HYKHOTO Y deKTa.

[TepBblif 3ByK 3TOr0 THIIA, KOTOPBIA MBI XOTUM HPEASIOKUTH, IPU M000pe COOTBETCTBYIOIIEH
JUIUTEILHOCTHU TI03BOJIIET UMUTUPOBATh 3BYKH OT XJIONKOB B JIQJOMIH JI0 IIUIIEHUS 1apOBO3a,
BBINTyCcKaro1ero nap. IIpogomkurensHOCTs 3BydaHus 3afaeTcs B peructpoBoil mape DE, onnako
€€ 3HauYeHHE He JIOJKHO NpeBbimaTh 16384, Tak Kak B KaueCTBE FeHepaTopa «CIIydalHbIX»
qHCel, ONPEIEISIIOIIMX YacTOTY TOHA UCTIOIb3YOTCs Koabl [13V:

HISS LD A, (23624)
AND #38
RRA
RRA
RRA
LD B,A
LD HL, O ; HadaJlbHHEM anpec II3Y
DI
HISS1 LD A, (HL) ;0epeM DalT B aKKyMyJIATOP
AND 16 ; BEImesigeM 4-11 ouT
OR B ;obbenuHaeM C LBeTOM Oopniopa
ouT (254) ,A ; IOJIydaeM 3BYK
INC HL ;IIepexoIuM k clenyoluemMy 0amnTy
DEC DE ; YMeHbBIIaeM 3HadeHMe OIUTEJIBHOCTU
LD A,D
OR E
JR NZ,HISS1 ;IIepexonrM Ha Hauajo,

; €CiM 3BYK HE 3aKOHYMJICH
EI



RET
Crnenyrouuii mpuMep HEMHOTO MOX0X Ha MPEAbLAYIIHHI, HO MO3BOJISET BBIACIATH O0JIee HU3KUE
qacToThl. [Ipy HATMYUU BOOOPaKEHHSI €T0 BIIOJTHE MOKHO CPAaBHHUTH C OTJAIICHHBIMH pacKaTaMu
rpoma. [Ipo1oKuTeNbHOCTD 3ByYaHus 3/IECh OIpeensercs B peructpe B:

CRASH LD A, (23624)
AND #38
RRA
RRA
RRA
DI
LD HL, 100 ;HadaJIbHEM anpec B [I3Y
CRASH1 XOR 16
ouT (254) ,A ; UBBJIeKaeM 3BYK
LD C,A ; COXpaHdaeM 3HaueHMe aKKyMyJdaTopa
LD E, (HL) ;oJiydyaeM B nape DE
INC HL ; NPOIOOJIKMTEJIBHOCTL LMKJIa 3BaldepPXKKU
LD A, (HL)
AND 3 ; OTPaHMUMBAEM BEeJIMUMHY CTapuero tamnra
LD D,A
CRASH2 1D A,D ; UMKJI 3aOepXKU
OR E
JR Z,CRASH3
DEC DE
JR CRASH2
CRASH3 LD A,C ; BOCCTaHaBJIMBaeM 3HadeHMe akKKyMyJaTopa
DJNZ CRASH1
ET
RET

Hennoxue PE3YIbTATHI MOKHO IMOJIYYUTh, CCJIIN USMCHATH BO BDEMCHHU CPCAHIOIO YaCTOTY
BBIBOAUMOTO IIyMa. Huxe IMPUBCACH TCKCT IIOAIIPOIpaMMBI, HOCTpOCHHOﬁ HMCHHO I10 TAKOMY
MMPUHIMITY:

EXPLOS LD A, (23624)
AND #38
RRA
RRA
RRA
LD L, A
DI
EXPL1 ©PUSH BC
PUSH DE
EXPL2 PUSH DE
EXPL3 LD B, E
DJNZ S ; 3amepxka
LD A, (BC) ;B nape BC ommH u3 nepeblx 256 ampecos I3Y
AND 16
OR L
ouT (254) ,A
INC C
DEC D
JR NZ, EXPL3
POP DE

; VI3MeHeHMe BHICOTH WlyMa (IOHMXEeHMe CpenOHeIro TOHa;
; ecnu 3aMeHuTb Ha DEC E, ToH OyzmeT HaoOOpPOT IIOBHIMATHLCS)

INC E

DEC D

JR NZ,EXPL2

POP DE

POP BC

DJNZ EXPL1 ;IIOBTOPEeHue Bcero sddexTa
EI

RET



[Tepen oOpameHreM K Heil B peructp B 3aHOCUTCS KoM4yecTBO MOBTOpEeHUH 3dpdekra (uTo
MO3BOJISICT MOJIYYHTh 3BYK, HAIIOMUHAIOIINI ONMMcaHHbIN BhITIe 3 dekt «Laser»), B D 3agaercs
JUIMTEIBHOCTD 3BY4aHusl U B E - BenuunHa, onpeaensionias HayaabHyl0 CPEAHIOK YacTOTY.
Hanpumep, 17151 coznanus 38yKa, HAIIOMUHAIOLIETO B3PhIB O0OMOBI, MOKHO MPEIOKHUTH TaKHUe
3HAUEHUS PETUCTPOB:

LD B, 1

LD D, 100
1D E,-1
CALL EXPLOS
RET

a IMYJICMCTHYIO 04CPCAb MOKHO MMOJYYUTh C APYTUMU UCXOJHBIMH JAHHBIMU:

1D B, 5

LD D, 35
LD E, 0
CALL EXPLOS
RET

VY Bcex nepeyrcieHHbIX IPOLelyp €CTh OJUH OOIIMI HE0CTaTOK: Ha BpeMs 3ByUaHUs
BBIIIOJTHEHUE OCHOBHON MPOrpaMMBI 3aTopMakuBaeTcs. CyIecTByeT HECKOJIBKO CIIOCOO0B
o0xoza 1ol HenpuaTHocTU. Hanbosnee yaauHbIM U3 HUX MPEACTaBISETCS UCIOIb30BaHHE
npepbiBaHnii. KOHEUHO, B 3TOM Cily4yae IOJIyYUTh YACTHIA TOH OKAKETCS COBEPILIEHHO
HEBO3MOXKHO, HO JUIsl CO3/1aHUS 3BYKOBBIX MIMHUTALMM 3TO U HE 0COOEHHO Ba)KHO.

[Tosicaum cyTb unen. [IsaTbaecar pa3 B CeKyHIy ¢ IPUXOI0OM OYEPEIHOrO CUTHAJIA IIPEPbIBAHNN
IIporpamMma IIpruOCTaHABIMBACTCS U BBINOJIHACTCA MPOLIEAYPA, U3BIEKAIOIIAs CEPUI0 KOPOTKUX
3BYKOB - I10 3BYKY Ha npepbiBaHue. [IoHATHO, YTO 3ByKH JOJDKHBI OBITh I€HCTBUTEIBHO OYEHb
KOPOTKHMMH, UHAUE TOJIKY OT NpepbIBaHU OYIET YyTh.

OCHOBHas CJI0HOCTh B HAITMCAHUU TaKOH MPOLEAYPbI COCTOUT, IOXKaIyH, TOJIBKO B CIIOCO0€
nepesavy napameTpoB MoANporpamme, reaepupyromieit ToH. [Tockonbky npepbiBaHus
BBINOJIHSAIOTCS. aBTOHOMHO U HE 3aBUCAT OT pabOThl OCHOBHOM MPOTrpaMMbl, BXOJHbIE 3HAUCHHS
HE MOT'YT IIepeJaBaThCsl YePE3 PETUCTPBI, a TOJIBKO Yepe3 namsaTh. To ecTb He00X0IUMO
COCTaBUTb OJIOK IaHHBIX, OTHMCBIBAIOLINX BBICOTY U JUIUTENLHOCTh KaXKJ0r0 OTAEIBHOTO 3BYKa -
1o J1Ba OaiiTa Ha KaX/blil. Aqpeca HauaaIbHOW U TeKyIel napbl 3HaU€HUH B OJIOKE TaHHBIX
TaKXe JJOJDKHBI [IepeaBaThCsl 4epe3 NepeMeHHbIe, YTOObI KaX10€ OUepeHOE NpephIBaHNe
«3HaJIo», KaKKe rapameTpsl TpeOyeTcst cuuThiBaTh. KpoMe 3Toro HykHa elie ojiHa epeMeHHasl,
KOTOpast Oy/IET BBIOJIHATH POJib (pyiara pa3perieHus U3BJIeYeHUs 3ByKa. JTa ke IepeMeHHas
MOJKET CIIY>KUTb CYETYUKOM IIKJIOB, €CJIM BBl XOTUTE UMETh BO3MOKHOCTh MHOTOKPAaTHO
UCTIOJIHATH 3aIIPOTPaMMHUPOBAaHHBIN B OJIOKE 1aHHBIX (pparMeHT.

YuursiBas Bce CKa3aHHOC, MOKHO HAllMCAaThb TaKYyIO IPOLUCAYPY O6pa6OTKI/I HpepblBaHHfI:

INTERR PUSH AF ; COXpaHAaeM MCIIOJIb3yeMble
PUSH BC ; B INPEPHBaHUM PEeTUCTPEH
PUSH HL

INTER1 LD A, (REPEAT)
AND A

; Ecnu sdbexT mposzByuaJs HYXHOE KOJIMUECTBO pas3,
; 3aBepliaeM O0paboOTKy NpPepEBaHUA

JR Z,EXITI

LD HL, (CURADR) ;omnpezmejsgeM TeKylWul alpec
; B OJIOKE IAaHHBIX

LD B, (HL) ; BEICOTA 3BYKa

INC B

DEC B



; Ecim BCcTpeTwmsica Mapkep KOHIa OJIOKa IaHHHIX,
;  IepexomuM K CJleOyllleMy [1OBTOPEHMIO

JR Z,EXITIO
INC HL
LD C, (HL) ; IJIUTEeJILHOCTE 3BYyKa
INC HL
LD (CURADR) ,HL ;3zanoMmHaeM TekyuuM anipec
CALL BEEP ; U3BJIEKAEM 3BYK
EXITI POP HL ; BOCCTaHaBIMBaEeM PeIMCTPEL
POP BC
POP AF
JP 56 ;IIepexonrM K CTaHOapTHOMY
; OOpabOoTuMKy M[NPEepPBBAHUN
; llepexon x Hauany sbdexTa — NOBTOPEHUE
EXITIO LD HL, (ADREFF) ;BOCCTaHaBJIMBAEM HAauaJlbHHMN
LD (CURADR) ,HL ; anpec 6JiO0ka IOaHHEX
LD HL, REPEAT
DEC (HL) ; YMEeHblIIaeM CUeTUMK [IOBTOPEHUM
JR INTER1
REPEAT DEFB O ; KOJIMUECTBO NOBTOpeHUM sdpdexTa
ADREFF DEFW O ;Ha4YaJIbHEIM ajpec OJioka HOaHHHX 2dbexTa
CURADR DEFW O ; TekyLUM azgpec B OJIOKEe OaHHBIX
; VI3BJIeUueHMe 3BYyKa
BEEP XOR A
BEEP1 XOR 16
ouT (254) ,A
PUSH BC
DJNZ S
POP BC
DEC C
JR NZ,BEEP1
RET

CocraBuB npoueaypy o0paboTKu MpepbIBaHUM, HY)KHO TENEph M103a00TUTHCS 00 YIIpaBIeHUN
eto. B nepByro ouepenb HEOOX0IMMO YCTAaHOBUTh BTOPOI pPEXUM MpPEpbIBaHUM, KaK 3TO ObLIO
MIOKAa3aHO B MPEAbIAYIIEH IIaBe:

IMON XOR
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LDIR
DI
LD
IM
EI
RET

A ;B HaudaJjle Ha BCSKUM CJydan

(REPEAT) ,A ; 3amnpellaeM BHBOI 3ByKa

A, 24 ;KOonm koMaHmel JR

(65535) ,A

A,195 ;KOonm KoMmaHmwe JP

(65524) ,A

HL, INTERR ;IIepexon Ha npouenypy

(65525) ,HL ; oOpaBoOTKM MNpPEpHBaHUM

HL, #FEOO ; bopMmpyeM Tabauly BEKTOPOB IPEPHBaHUMN
DE, #FE01

BC, 256

(HL) , #FF ;Ha ampec 65535 (#FFFF)

A,H ; 3allOMMHaeM cTapumit 6anT amgpeca TaOJIMLE
I,A ;3arpyXaeM pPerucTp BEKTOpa NPEephBaHUM
2 ; BKJIOUAEM 2-¥ PEXUM

Cpazy e HanuIeM U IpoIeypy BOCCTAHOBIICHHSI IIEPBOTO PEKUMa IPEPHIBAHUM, KOTOpast
OyJIeT BBI3BIBATHCS IIPU OKOHUAHUU padOThI mporpaMMbl. OHa BaM YK€ U3BECTHA, HO TEM HE
MEHEee MTOBTOPHM:

IMOFEF DI
LD
LD
IM



ET
RET

Tenepb MOKHO HaNMCaTh OJIOKH JJAHHBIX, XapaKTEPU3YIOIINE pa3audHbie d3PPexTsl. [Ipu nux
COCTaBJICHUH HY)KHO YYUTHIBATh JIBE BEIL[M: BO-TIEPBBIX, KAK MBI YK€ TOBOPUIIH, KaXKIbIi 3BYK
JIOJDKEH OBITh JOCTaTOYHO KOPOTKUM, YTOOBI OH HE 3a/ICP>KUBAT BHIIIOJIHEHUE OCHOBHOU
nporpaMmsl (He 0oJiee HECKOJIBKUX COTBIX JA0JIEH CEKYH/bI), @ BO-BTOPBIX, IPY YBEIHUCHUH
NepBOTO MapaMeTpa (BbICOTA TOHA) BTOPOH (UIMTEILHOCTD 3ByYaHHsI) HY)KHO YMEHbBIIIATh, HHAYE
0oJiee HU3KUE 3BYKH OKXYTCA U 00Jiee MPOOIDKUTEIbHBIMU. 3aBEpIIaThCs KaX bl OJI0K
JIAHHBIX 0053aH HYJIEBBIM 0aliTOM, 0003HAYAIOIIUM KOHEI] 3By4aHus 3P eKTa v mepexo,1 Ha ero
Hauauo. [IpuBenem 1Ba NpuOIU3NTENFHBIX BAPHAHTA!

EFF1 DEFB 200,5,220,4,200,5
DEFB 100,8,80,9,50,20

DEFB O
EFF2 DEFB 50,20,100,6,200,3,100,6
DEFB O

Haxonern, HanumeM ympapJisioNIyI0 9acTh, KOTOPAast MO3BOJIUT JIETKO OOPAaTHTHCS K JIFOOOH
MOANPOrpaMMe: BKIIFOUEHHUS UM BBIKIIFOUEHHUS BTOPOTO PEKMUMa MPEPHIBAHUI, a TaKXKe
AKTUBU3AIMH TOTO WK UHOTO 3¢ dexra. HamomanMm, uTo 1151 «3aIryckay JIr00ro U3 3aJaHHBIX B
Os10Kax naHHbIX 3QdekToB HE0OX0oauMOo cHauyana 3aHectu B nepemennsle ADREFF u CURADR
HavaJIbHBIN aJpec cCOOTBETCTBYIOMIEro 0sioka U B nepemeHHo REPEAT yka3aTh K0JIM4ecTBO
MOBTOPEHUI 3BYKaA.

YroOsl 1100y10 npoueaypy Obl10 y100HO BbI3bIBATh Aaxe U3 belicuka, He UMEIOLIEro HU
MaJIeHIlIero npeiCcTaBlIeHusl O METKax acceMOJIEpPHOro TEKCTa, IPUMEHUM PaclpOCTPaHEHHBIH
IIPUEM, YaCTO MCIIOJIb3YEMbII B TAKMX CIIY4asiX U KOTOPBIM MBI OJIHAX /bl YK€ BOCIIOJIb30BAJINCH
(cM. mporpammy TEHEPATOP CITPAMTOB) - BCTaBHM B CaMOM Hayajie IIpOrPaMMBI B
MAaIIMHHBIX KOJaX psii MHCTPYKUUHN «UIMHHOTrO» nepexona (JP) ¢ ykazanuem agpecoB Kaxaon
U3 «BHEIIHUX», TO €CTh BBI3BIBAEMBIX U3 APYroi MporpaMmsl, npouenyp. Toraa aapeca
oOpaiteHus K JIF000# U3 HUX OyIyT YBETHMUUBATHCS C MIAaroB B 3 Oaiita (pa3Mep koMaH bl JP).
Taxum oOpa3oM, Halll MaKeT Npoueayp OyJIeT BHIIISIETh TaK:

ORG 60000
; 60000 - BkJOUEHME BTOPOTO pexXuMmMa I[IPEPEIBaHUM
JP IMON
; 60003 - mepexon k HNOAONPOTPaMME BEIKJIOUEHMS 2-TO pexyMma NpepbBaHUM
JP IMOFF
; 60006 - BxiueHume sbbexTal
JP ONEFF1
; 60009 - BxJmoueHue sdbexTa?l
ONEFF2 LD HL,EFF2
LD A,5
JR ONEFF
ONEFF1 1D HL,EFF1
LD A,3
ONEFEF LD (ADREFF) , HL
LD (CURADR) , HL
LD (REPEAT) , A
RET
; Biloku maHHHX 200eKTOB
EFF1  .........
EFF2 . ........
; VIHMLUMAaIM3auys BTOPOI'O pPexyuMa I[IPepPHBaHUM
IMON  .........
; BHIKJIIOUEHME BTOPOTO pexXuMa I[IPEepPHEBaHUM
IMOFEF .........

; llpouenypa oOpab®OTKM IPEPHBaHUM
INTERR .........




A BOT ¢parmMeHT nporpaMMmsl Ha belicuke, 1eMOHCTPUPYIOIINIA UCTIONb30BaHUE MTPUBEICHHBIX
3BYKOBBIX 3 (PEKTOB:

10 INK 5: PAPER 0O: BORDER 0: CLEAR 59999

20 RANDOMIZE : LET x=INT (RND*30)+1: LET y=INT (RND*20)+1
30 LET dx=1: IF RND>=.5 THEN LET dx=-1

40 LET dy=1: IF RND>=.5 THEN LET dy=-1

50 INK 2: PLOT 0,0: DRAW 255,0: DRAW 0,175:

DRAW -255,0: DRAW 0,-175: INK 5

60 RANDOMIZE USR 60000

100 PRINT AT y,x; INK 8; OVER 1;"O": LET xl=x: LET yl=y: PAUSE 3
110 IF x=0 OR x=31 THEN RANDOMIZE USR 60006: LET dx=-dx
120 IF y=0 OR y=21 THEN RANDOMIZE USR 60009: LET dy=-dy
130 LET x=x+dx: LET y=y+dy

140 IF INKEYS<>"" THEN GO TO 200

150 PRINT AT vyl,x1; INK 8; OVER 1;"O": GO TO 100
200 RANDOMIZE USR 60003

[Tocne 3amycka 3TOH MPOrpaMMKH 3KpaH OKPACHTCS B UEPHBIN I[BET, IO KParo ero Oyaer
HApUCOBaHA paMKa U B CIIy4aifHOM MeCTe BO3HMKHET IIapHUK, KOTOPbII HAYHET METAThCs U3
CTOPOHBI B CTOPOHY, OTCKaKHBast OT «CTEHOK». [Ipu cONpuKOCHOBEHUH C nperpagamu Oyner
pa3zaBaThCs MPOTSKHBIN BUOPUPYIOIINI 3BYK, IPUYEM pa3HbIi B 3aBUCUMOCTH OT TOTO, B
TOPU30HTAJIBHYIO WM B BEPTUKAIbHYIO «CTEHKY» yAapuiics MAYuK. JlJi1 OCTaHOBKU ITPOrPaMMbI
JOCTAaTOYHO HaXaTh JIIO0YIO KJIABUIILY.

MY3BbIKA/IbHBIY CONMTPOIIECCOP

Hecousmeprmo 0OJIbLIIMME BO3MOXKHOCTSIMU ISl CO3/IAHMUS 3BYKOBOT'O O(OPMIICHHSI HTPOBBIX
nporpaMm o0agaroT KomnboTepsl ZX Spectrum 128 u Scorpion ZS 256, 6maronapst
BCTPOCHHOMY B HHX TPEXKaHaIbHOMY MY3bIKaJbHOMY COIPOILIECCODY.

MBI yxe noka3aiiy, Kak MO’KHO B OZJHOM CTaHJapTHOM 3BYKOBOM KaHajle COBMECTUTH JBa
roJI0ca, OHAKO U3-3a HAJIOKEHUS YaCTOT 3BYK IIPH 9TOM IOJIy4a€eTCsl «TPA3HBIM», Yepecuyp
HaCBIIIEHHBIM TapMOHMKAMHU, HAIIOMHHAs IO TEMOPY LIMPOKOPACTIPOCTPAHEHHBIH B CBOE BpEMsI
rutapHbiil 3 dext FUZZ. My3bIkaabHbIN &Ke COPOLECCOpP MO3BOJSET MOIYIUTh OJAHOBPEMEHHO
JI0 TPEX YHUCTBIX TOHOB. HO €ro 10CTOMHCTBA HE OTPAaHUYMBAIOTCS TOJIBKO YTUM.

Kaxk n3BeCTHO, My3bIKAJIbHBIN 3BYK XapaKTEpU3YyeTCs TPEMS OCHOBHBIMHU ITApaMETPaMHu:
4aCTOTOM, KOTOpask ONpeieNIeT BBICOTY TOHA, TEMOPOM (OKPACKOil), 3aBUCSILUM OT KOJIHMYECTBA
Y COCTaBa TApMOHUK M aMIUIATYI0M, ONPEIEISAIONEN ITPOMKOCTb 3By4aHHusl. MIcoap3ys TOIBKO
CTaHJApTHBIN 3ByKOBOW KaHaJ, JIEKO MOKHO YIIPABIIATh BBICOTOM 3BYKa, HECKOJIBKO CIIOKHEE
MOJIYYUTh PA3IIMYHYIO0 OKPACKYy TOHA M MPAKTUYECKN HEBO3MOKHO BIMATh HA TPOMKOCTB, @ BOT
MY3BbIKQJIbHBIN COIPOLECCOP MTO3BOJISAET MAaHUITYJIMPOBATh U TUM TPETHUM IIapAMETPOM,
BapbUPYs TPOMKOCTB 3ByKa OT Forte 1o monHoro ero ucuesnosenus. IIpasna, 4ro kacaercs
TeMOpa, TO U 3/1€Ch, K COXKAJICHUIO, HET MPOCTHIX PEHICHUH U MPUXOIUTCS NpUOeraTh NpUMEPHO
K TE€M K€ METOJIaM, YTO U MPH YIPaBIE€HUHU CTAHJAPTHHIM BBIBOJOM. 3aTO BBl MOKeTe 0e3 Tpyaa
HOJYYHUTh IPPEKT «Oenoroy» mryma, IpuyeM ero CpeIHIO BBICOTY TaK)Ke MOYKHO PEryIUpOBaTh.

Henb3s He ynoMsHYTb U enie 00 01HOM 0COOEHHOCTH MY3bIKaJIbHOTO comporiieccopa. OH
paboTaeT COBEpIICHHO HE3aBUCHMO, 0€3 OTEeKH IIEHTPATLHOTO MPOIIeccopa, MOITOMY MOCIIeTHUI
MOYKET OBITh 3aHIT KAKMM-HHOY/b TIOJIC3HBIM JIEJIOM (HAIpUMeEp, ONPAIIMBaTh KJIaBHATYPY JIHOO
BBIBOJMTH Ha SKPaH TEKCT WK rpaduKy), B TO BpEMs KaK MY3bIKAIBHBIA COPOIIECCOP
caMocCTOsATeNbHO n3BneKaeT 3ByK. CPU numib n3penika Hy*HO OTBJIEKaThCsl OT CBOEH paboTHl,



9TOOBI JaTh CBOEMY «KOJIJIETe» YKa3aHHE MEPEUTH K CISAYIOIICH HOTe, a 3aTeM OH BHOBb MOKET
BEPHYTHCS K PEIICHHUIO 00JIee HACYIIIHBIX MPOOJIEM.

Br1 3HaeTe, 4To A ynpaBieHUs paboToil My3bIKajabHOTO compolieccopa u3 beiicuka-128
MMeEeTCs TOTIOIHUTEIBHBIN (110 OTHOUIEHUIO K CTaHAapTHOMY Spectrum-belicuky) oneparop
PLAY, HO OH Ha CAMOM JIeJie HE peallu3yeT U JeCATOM JOJIU BCEX HEMBICTUMBIX BO3MOKHOCTEH,
KOTOPBIE MOTYT OBITH OCYIIIECTBIICHBI TOJIBKO U3 acceMOiiepa. OO 3TOM MOYKHO CYUTh XOTs OBl
[0 TEM UTpaM, KOTOpPbIE HAIMUCAHBI CIIEUANbHO A Spectrum 128.

3BYK U3BJIEKAETCS IPOrPaMMHUPOBAHUEM COOCTBEHHBIX PETUCTPOB COMPOLIECCOPA, KOTOPBIE TaK
ke, Kak u peructpsl CPU umerot 1o 8 paspsnos. Beero nx HacuuteiBaeTcs 16 (0003Hauar0TCSH
ot RO o R15), Ho Hac OyayT uHTEpecoBaTh TOJIBKO 14 U3 HUX, TaK KaK OCTaJbHBIC J1BA CITy>KaT
JUJISl HECKOJIBKO MHBIX 1IEJIEH, 0 4YeM CKa3aHo, Harpumep, B [2]. CHayana Mbl pacCMOTPUM
(YHKLNU 3TUX PETUCTPOB, a 3aT€M PACCKAXKEM O TOM, KaK C HUMHU 00paIiaThCs.

ITepssie mects peructpoB (RO...RS5) 06pa3yror Tpu napsl ¥ 3a4a10T BHICOTY 3BYKa JJIs1 KaXKIA0IO
U3 TpeX KaHaJoB B OTAEIBHOCTH (caMu KaHajbl 0003HavaroTcs OykBamu A, B u C). To ecthb
peructposas napa RO/R1 onpenensier gacToTy ToHa B KaHaine A, mapa R2/R3 nemaer to xe
camoe 1 kanana B u R4/RS5 - ana C. XoTs kaxaas mapa COCTOUT U3 16 OUT, UCTIONB3YyIOTCA
ToJIbKO 12 Muaamux pa3psiaoB: Bce 8 out muaamiero peructpa (R0, R2 u R4) u 4 mnagmmx 6ura
ctapuiero peructpa (R1, R3 u RS). Takum o6pa3omM, uncia, onpeaensonre BEICOTY 3ByKa,
HaxozaTcs B npeaenax oT 0 go 4095 BkimtountenbHo. B Tabn. 10.1 npuBoauTCS COOTBETCTBHE
3BYKOB U3 JIMAIIa30HA HETIOIHBIX JACBSATU OKTAB U YUCEJI, ONPEAEIAIOMINUX ITH HOTHI.

Tabnuya 10.1. 3navenus onsa pecucmpos RO...R5

CK K b M|1 2 3 4|5

Jo 3389|1695 847|424 1212 106 53|26
Jlo nue3 3199 11600 800 {400 | 200 1100 |50 |25
Pe 3020 11510 | 755 (377|189 | 94 |47 |24
Pe nue3 2850|1425 712|356 ({178 1 89 4522
Mu 2690 11345 1673 /336|168 | 84 42|21
®da 2539 11270 1635|317 {159 | 79 |40 |20
®a nune3 2397|1198 599|300 (150 75 3719
Coab 2262|1131 566|283 141 71 35|18
Coab 1ue3 2135|1068 534 1267 (133 | 67 |33 |17
JIs 4031|2015 1008 504 1252|126 | 63 |31 |16
Cu 6emoJb | 3804|1902 | 951 476|238 119 59 3015
Cu 3591 11795 898 (449 2241112 | 56 |28 |14

Crnenyromuii peructp - R6 - onpenensier cpeHIO 4acTOTy BBIBOAUMOTO IryMa. [TockoibpKy
MOJIy4eHHe IIYMOBBIX 3()()EeKTOB OJHOBPEMEHHO B Pa3HBIX T'OJIOCAX HE UMEET MPAKTUIECKOTO
PUMEHEHHU (MX BCE PaBHO HEBO3MOKHO OyZIET pa3IMYUTh HA CIIYX), TO ATOT PETUCTP SABISETCS
oOIIMM 7151 BCeX Tpex KaHayoB. i1 Hero MokHO 3ajaBath 3HaueHus ot 0 10 31, To ecTb
3HAYaIllUMU SBJISIOTCS TOJBKO MATh MIIQIINX OUTOB.



Peructp R7 ciyxut asis ynpasieHus 3ByKOBbIMU KaHanamu. OH 1o100eH (paroBoMy perucTpy
LEHTPaJIbHOTO MPOoLieccopa M 3HAU€HHE UMEET KaKIblii OTIeIbHBIA OUT. Mutaamue Tpu 6uta
UCTIONIBL3YIOTCS JIJISl YIIPABJICHHS BBIBOJOM YHCTOTO TOHA B KXKIBINA U3 TpeX KaHanoB. Eciu out
YCTaHOBJICH, BHIBOJI 3aIIpEIIIEH, a Mpu cOpOoIIeHHOM OUTe BHIBOJ 3BYyKa pasperaercs. but 0
CBsi3aH ¢ kKaHajoM A, 1-it 6ut otHOcUTCS K KaHainy B u 2-# - k C. butsl 3, 4 u 5 3aBeayior
BbIBOJIOM B KaHalibl A, B 1 C cooTBeTCTBEHHO 4acTOTHI «Oenoroy» mryma. [Ipu ycraHoBke 6urta
BBIBOJI TAKXKE 3ampeniaercs, a mpu copoce ero B 0 - pa3pemaercs. 6-if u 7-il OUTHI 1Is
U3BJICYCHHUSI 3BYKA 3HAUECHUS HE UMEIOT.

Peructpst R8, R9 u R10 onpenensitor rpOMKOCTh 3BYKa, BEIBOAUMOI'O COOTBETCTBEHHO B KaHAJIbI
A, B u C. C ux nomMo1Ip0 MOXKHO MOIY4YUTh 16 ypoBHEH T'POMKOCTH, IIOCHLIAsl B HUX 3HAYEHUS
ot 0 1o 15. To ecTb 3HaYEHHE IJI4 MOJYIAEMON aMIUIUTY/IbI B ATUX PETUCTPaX UMEIOT

4 mnammux Outa. OHAKO CIeayeT 3HATh elle 00 OJHON MHTEPEeCHOH 0COOEHHOCTH ITHX TPeX
peructpoB. Eciu B kakoM-HUOYb U3 HUX YCTaHOBUTH 4-i1 OUT (Hampumep, IocjaaB B HETO

guciio 16), To MONIyYUTCs 3BYK HE C MOCTOSTHHOM, a ¢ U3MEHSIOIIENHCS BO BPEMEHU IPOMKOCTHIO.
B sToM ciiyyae He0OX0IMMO yKa3aTh TOMOIHUTENbHYIO HHpopManuio B peructpax R11, R12

u R13.

Cnapennsie peructpbl R11 1 R12 3agatoT ckopocTh U3MEHEHHsI TPOMKOCTH 3BYyKa: ueM O0JIbllie
4uciIo, TeM Oosiee maBHOU OyneT orubatomas. B HUX MOXHO 3anuchIBaTh 3HaueHus ot 0

10 65535. Hano cka3aTh, UTO U3MEHEHHE MJIQJIIIEr0 PErucTpa Mo4YTH HE OLLYLIAETCs, T03TOMY
yare JOCTaTO4YHO ONpeAeNsTh Julllb peructp R12.

Peructp R13 dhopmupyer orudaromryro BEIXOIHOTO CUTHANIA. Y CTAHOBKOM OJHOTO HJIH
HECKOJIbKUX OMTOB M3 MJIaIIIel YeTBEPKH MOKHO MOJYYUTh HECKOJIBKO pa3HOOOpa3HbIX
3¢dexros. IIpn ycraHOBKE HyI€BOro OMTA 3BYK MOJIY9IaeTCs 3aTyXaOLIUM, €CJIN YCTAHOBUTH 2-1
OUT, TPOMKOCTH OyZIeT HA00OPOT YBEJIMUUBATHLCS, a YCTAHOBUB OJTHOBPEMEHHO 1-if u 3-i1 OuThl,
BbI ITOJIYYMTE 3BYK, IOCTOSSHHO U3MEHSIOUIUICS 110 TPOMKOCTH.

[TocnenHuMu TpeMs perucTpaMu JeHCTBUTEIILHO HHOTIa OBIBAET YAOOHO MOJIB30BAThCS, XOTS
ropaszfo yaiie orudaroias GopMHpyeTcs MPOrPaMMHBIM ITyTEM, YTO MO3BOJISIET MTOJIYUYUTh
3HAYMUTENILHO OOJIbIIIee pa3HOOOpa3ue OTTEHKOB 3ByYaHUS.

[lepeiinem Tenepr K BOIPOCY, Kak MPOrPaMMUPYIOTCSI pETUCTPBI MY3bIKAIBHOI'O COTIPOIIECCOPA.
CBs13b ¢ HUMH OCYIIECTBIISIETCS Yepe3 MopThl ¢ aapecamu 49149 (#BFFD) u 65533 (#FFFD).
UtoOnbI 3anucarh kakoe-1100 3HaueHue B 000 U3 PETUCTPOB, €r0 HEOOXOAUMO MPEXK/IE BCETO
BBIOPATh (MM HA3HAYUTH), BeIMOIHUB KoManay OUT B mopt 65533. Hampumep, peructp R8
BbIOMpAETCs CAeNYIOUMMI KOMaH1aMu:

LD BC, 65533 ;B nape BC - azmpec mnopra

; IJa BeEIOOpPa permcrpa
LD A, 8 ;B AKKYyMYyJIATOpEe — HOMEp permcTpa
ouT (C),A ; BEHIOOD

[Tocre 3TOro B BHIOpAaHHBIN PErUCTP MOYKHO 3alTUCHIBATh JaHHbIE JTMOO YUTAThH €r0 COJIEPKUMOE.
Jns 3anucu ucnonesiyetcs nopT 49149, a nyist urenus - onsath ke 65533. [IpuBenem pparment
IIPOrpaMMbl, B KOTOPOM YHUTAETCS 3HAYCHUE YCTAHOBIEHHOIO PAHEE PErUCTPA U €CIIU OHO He
paBHO 0, conep>KMMO€ PETUCTPA YMEHBIIAETCS HA CAUHUILY:

LD BC, 65533 ;ampec nopTa IJd YTeHUS

IN A, (C) ;UMTaeM 3HaueHMe TeKyllero permcTpa
JR Z, ZERO ;ecm 0, obxomum

DEC A ; yMeHbllaeM Ha 1

; BuBbupaem nopt 49149 mma zanmucwu



; (sHauenme peructpa C ocTaeTcs NOpexHuM - #FD)

LD B, #BF

OouT (C),A ; 3alMCEHBaeM 3Ha4YeHMe B BHIOPAHHBEI PEeTrUCTpP
ZERO  ..... ..., ; IPOOOJIKEHME MNIPOT'PAaMMEL

Jlo6aBUM K CKa3aHHOMY, YTO BBIOOP PETUCTPOB MY3BIKAIBHOIO COIIPOLIECCOPA U BCE
MaHUIYJISALUU C HUIMH JIy4Ile IIPOU3BOIUTH IIPH 3aIPEUICHHBIX IPEPHIBAHUAX, XOTS B
IIPUBEIECHHBIX IPUMEPaAX 3TO U HE OTPAKEHO.

MOo>KHO HamucaTh YHUBEPCATBHYIO MOIIPOTrpaMMy, KOTOPasi CYUTHIBAET U3 OJI0KA JaHHBIX
3HAYEHHs BCEX PErMCTPOB U TEM CaMbIM 3aJa€T IapaMeTphl 3BYKOB OJHOBPEMEHHO /IS BCEX
TpeX KaHaJOB:

OUTREG DT ; 3anpeumaeM IPepPHBaHUSI
; IDaHHBle OyIeM CUMTHIBATL M3 MaccueBa DATREG
; B ODOpaTHOM IOpSAIKe, HAauMHasa C [IOCJIeOHEeIO DBJIEMEeHTa

LD HL, DATREG+13

LD D,13 ; Ha4YaJIbHEIM HOMEP 3arpyXaeMoI'o perucTpa

LD C, #FD ;MIIaimmMy 6aMT azjpeca IopTa colpoleccopa
OUTR1 1D B, #FF ;ampec nJyd BHOOpa permucrpa

ouT (C),D ; BEIOMpPAeM PeTuCTpP

LD B, #BF jampec IJisg 3alMCU B PETUCTP

; 3BanucelBaeM B NOPT OauT M3 g4YeMKM, alpecyemom napom HL,
; u yMeHbmaem HL Ha 1

OUTD
DEC D ;IIepexonmMM K clenymnleMy pPermcrpy
; (C MEeHBbUIMM HOMEPOM)
JP P,OUTR1 ;IIOBTOPAEM, €CJIM 3alMCaHEl elle He BCe
; perucTtpel (D >= 0)
ET ;paspemaeM NpepHBaHUA
RET
DATREG DEFS 14 ;MacCHUB IOAHHBEIX IJIS PEeTrMCTPOB COllpolleccopa

Ota npoueaypa BIOJHE MOKET ObITh UCIIOJIb30BaHa KaK JUIsl MOJTyYEHHs OTJENIbHBIX 3BYKOBBIX
3(1)(1)€KTOB, TaK U JJIs1 CO3AaHUA MY3bIKaJIbHBIX HpOHSBC}IGHHfI. OcHOBHas CIIOKHOCTE
3aKJIF0YAETCs B HAIMCAHUK IPOTPaMMBbI, KOTOpast Obl U3MEHsJIa COOTBETCTBYIOIIUM 00pa3oM
aneMmeHThl MaccuBa DATREG u tem cambiM ynipasisina padboToii conporieccopa. YToObl
HOJYYUTh ACHCTBUTEIHHO EPBOKIACCHOE 3ByYaHHe, HOTPEeOyeTCsl JOCTAaTOYHO cepbe3Hast
porpaMMa, KOTOpYyI0 00beM KHHTH, K COKAIICHHUIO, HE TIO3BOJISIET 37IeCh MPUBECTH (Hameemcs, ee
BCE K€ YAACTCS BKJIIOUUTH B OJIHY U3 MOCIEYIOIUX KHUT cepun «Kak Hanmucate Urpy»).
[TosTomy MBI ipeasaraeM 6oJiee MPOCTYIO MPOLUEAYPY, U3BICKAIOIIYIO OT/ICIbHBIC 3BYKH,
XapakTep KOTOPbIX, TEM HE MEHeE, Bbl CMOXKETE U3MEHSTh MPAKTUYECKH B HEOIPAaHUUEHHBIX
npenenax. (YrnomsHyTas My3blKallbHas IPOrpaMMa CTPOUTCS, B 00ILIEM, 10 TAKOMY Ke
HOPUHIMITY, YTO U IPUBOAMMAs 37iech nporenypa. [loaroMy nocie ee JOCKOHAILHOTO U3y4eHHUs
BbI MOXKCTC ITOMBITATECA CAMOCTOATCIIBHO HAIIUCATDh ITPpOTrpaMmMy, NIPUTOAHYIO IJId UCITIOJTHCHUA
MY3bIKaJIbHBIX IPOU3BEICHUIL. )

DTy nporpamMmy TakxKe JIy4llle COCTaBUTh B BUJE MPEPBIBAHUS, YTOOBI MOXKHO OBLJIO MOTYy4aTh
3BYKH JIF0O0O0W TIPOIOJKUTEIHHOCTH U HE OTBIICKAThCS HA UX (OPMHUPOBAHUE B OCHOBHON
nporpamMe. Haunem ¢ BhIICHEHMS, Kakue IIepeMEHHbIe HaM 3/1ech noTpedytoTcs. [lomumo yxe
M3BECTHBIX IO MPEAbLAYIIEMY IPUMEPY 3HaUE€HUH 6a30BOr0 U TEKYILETO aIpecoB B OJI0Ke
JTAHHBIX, ONMUCHIBAIOIIEM XapaKTep 3By4aHUs U (iara pa3perieHus BbIBOa 3ByKa MOHAJ00STCA
MNEPEMCHHBIC, 3a1at0IIMEC YaCTOTY TOHA U IIyMa, JJIUTCIbHOCTb 3ByYaHHUs1, KOJIMYECTBO
noBTOpeHui 3¢ ¢exra, (iar pazpemieHus BbIBOJA B KaHa TOHA WK iryma. Kpome srtoro,
HEOO0X0IMMO KaKHM-TO 00pa3oM 3a/1aBaTh OTHOAIOIIYIO 3BYKa U XapaKTep U3MEHEHUS BHICOTHI
TOHA WK IIyMa. DTH JIBE MOCIEAHNE XapaKTEPUCTUKU JOJDKHBI U3MEHATHCS HE3aBUCUMO JPYT
OT ApyTra, IO3TOMY MOPAA0K UX U3MCHCHH JIYUYIIC BCETO OMMPEACIIATh B IBYX AOMOJHUTCIIBHBIX



0yiokax naHHBIX. TO ecTh K MepeurCICHHBIM IIEPEMEHHBIM JJOOABATCS €IIe YeThIpe: 0a30BbIC U
TEKYIIUe aapeca ISl KaKI0T0 U3 ITUX JIBYX OJIOKOB.

B cBs3u ¢ 00unuem nepeMeHHBIX, a TAK)Ke U C TEM, UTO BCE OHH JIOJKHBI UMEThCS B TPEX
HK3EMIUIApax - U KaXI0T0 KaHaja o MOJHOMY HabOpy - JIydllle BCEro CBECTU UX B TaONIHILY,
Havayio KoTopoi nepenasath B peructpe IX. [Toctpoum Takyro Tabiauily ¢ yKa3aHHEM CMEICHUMA
OT Hayaja ¥ 3HaYCHUN KaKJO0T0 CMEIICHHUS:

0/1 - 6az0BHM ampec OJyioka IOaHHBIX 2b0dexTa

2/3 - TekywMM anpec B OJIOKe INaHHHEX

4/5 - yacToTa TOHAa

6 - yacToTa myMma

7 - ¢yar paspemeHus BBIBOIA B KaHal

8 - OJIMTEJIbLHOCTBL 3BydYaHUS sddbekxTa

9 - KOJIMYECTBO I[NOBTOPeHUM sddbexTa

10 - BBEIBOO TOHa (1), myma (8) wmam mx xoMOuHauum (9)
11/12 - Gasz0BbM ampec IOaHHHX IJIs GOPMMUPOBAHMS UYACTOTH
13/14 - Texyuuii ampec OaHHHX IJIS QOPMUPOBAHMS UYACTOTEH
15/16 - 0asz0BHM ampec HOaHHHX OJg QopMUPOBaHMS orubanmen
17/18 - Texkyumit ampec OAHHHX IJs GopMMpOBaHUS oTrmbanmen

[TockobKy 3a/1aBaTh BCE 3HAYCHUS IEPEMEHHBIX B OCHOBHOM ITPOrpaMMe HEMBICIIUMO, OHH
JIOJKHBI OBITH OINPEICTICHBI B OJIOKAX JAHHBIX, 2 YTOOBI UMETh BO3MOXKHOCTh YCTaHABIMBATH MX
BBIOOPOYHO (BE.b, HAITPUMED, TIPU BBIBOJIC YHCTOI'0 TOHA YACTOTA IIIyMa HE UMEET 3HAUYCHUS),
UCIIOJIb3YEM MPUHITUT YITPABJISIOIIUX KOJIOB. B OCHOBHOM OJIOKE TaHHBIX Oy/IeM OTpeeIiaTh
ajipeca JBYX JIOTOJIHUTEIILHBIX OJIOKOB U 3aKa3bIBaTh BBIBOJMMBII 3BYK - YHCTBIA TOH, IIIYM A
WX KOMOWHAITNIO, a TAKXKE JTTUTSIILHOCTD 3ByJaHus 3P deKra:

- KOHell HOaHHEX (BO3BpAaT Ha NOBTOpeHHMe s0dexTa)

- ampec IOaHHHIX IJIS M3MEeHEeHMS TOoHa (+2 OanTa ampeca)

ampec nmaHHBIX IOJg QopMMpOBaHUA oTrubawnumen (+2 OGanTa azmpeca)

- yhOpaBJIeHMEe BHIBOIOM TOHa/myma (+2 6arnra: 1-1 onpemesigseT BHBOJI TOHA,
mwyMa WM KOMOVHMPOBAHHEIM BBIBOI, 2-¥V — IJIMTEJILHOCTL 3BYUYAHUS)

Korna nporpamma BerpetuT ko 0, BEIBOJ 3ByKa JIMOO MpeKpaTUTcs, JInbo Bech 3G hekt
MOBTOPHUTCS €1IE pa3 - B 3aBUCUMOCTH OT 33/IaHHOI0 U3HA4YaJIbHO KOJIMYECTBA TOBTOPEHUH.
Crenyromue 1Ba OaiiTa mocie KofoB 1 WM 2 HHTEPHPETUPYIOTCS KaK ajJpeca JOMOTHUTEIbHbBIX
0JIOKOB JIaHHBIX, OTIPEAETSIONUINX XapaKTep U3MEHEHHs YaCTOThI 3ByKa U orudaromieit
cooTBeTCTBEHHO. C 3TUX JBYX KOJOB JI0JKEH HAaUMHATHCS JTF000H OJIOK TaHHBIX, HHAUE
nporpaMma He OyZIeT «3HaTh», KaKUM 00pa3oM u3MeHsATh 3BYK. [locnennunii kox (3) ciyxut
COOCTBEHHO U1 U3BJIeueHus 3ByKa. [lociie Hero HeoOX0AMMO yKa3aTh elle 1Ba OAHOOAUTOBBIX
napameTpa: epBblii 3a1aeT BbBoj ToHa (1), nryma (8) mubo oqHOBpeMeHHO U ToHA | tryma (9),
BTOPOH OIpeneseT NPOJOJIKUTEIBHOCTD 3alaHHOTO 3ByKa B 50-X AOJSAX CEKYH/BI.

w NP O
|

B nononHuTenbHBIX OJ0KaX TaHHBIX TaKXKe UCIOJIb3yeM HEKOTOPbIE YIPABISIOIINE KOIBI.
[Tocne Gaiita co 3HadeHneM 128 OyaeT 3amaBaThest IByX0alTOBasi BETMYMHA YaCTOTHI TOHA
(cM. Tabs. 10.1), a 3a kogoMm 129 nocnenyer GallT cpeHe YacTOTHI IIyMa, KOTOPBIA MOXKET
uMeTh 3HaueHus oT 0 (caMblil BeICOKUH 3BYK) 10 31 (camblil HU3KuUi). OnpeenuB 4acToThl,
MOJKHO ITOCTaBUTh METKY Hadaljla MX U3MEHEHHUs, noctaBuB koJ 130. Jlanee NOIKHBI CIe10BaTh
3HAYEHUS MPUPAILECHUS YaCTOThI, KOTOPHIE JIeKaT B Juana3zoHe ot -124 no +127. 3a onuH Takt
npepbiBanuii (1/50 cexyH/p1) OyeT BBIMOIHEH OJJMH U3 ATUX KOJIOB. 3aBepLIaThcs ATOT OJIOK
JaHHBIX JTOJDKEH KojoM 131, mocie KoToporo Bce COCTaBIISIONINE €ro YKciia OyayT
NPOMHTEPIPETUPOBAHBI C Havyajia UK oT koza 130, eciiu TakoBoit Ol Hcnonb3oBaH. Cobepem
BCE KO/IbI IaHHBIX 11 U3BMEHEHUS YaCTOThl BOEIUHO:

128 - 3aJaHue YacTOTH TOoHa (+2 6arTa 4YacTOTH TOHA)



129 - BamaHMe YacTOTH myMa (+1 6aMT YacTOTH IIyMa)

130 - MeTka I[HOoBTOpeHUa 2ddexTa
131 - BO3BpAaT Ha HA4aJl0o MU METKY
-124...+127 - npupameHmue YacCTOTH

B 610ke maHHBIX 17151 GOPMUPOBAHUS OTHOAIOIICH OYET HCIIOIB30BAH TOJBKO OJIUH
yopaBigomuid ko 128, oTMevaromuyii KoHell MHTePIPETaluy 3allMCaHHbIX 3HAYEHUN U MePEeX 0]
Ha noBTOpeHue dpdexra. OcTambHbIe KOJbI, 33JAI0IIHE TPOMKOCTh 3BYKa, MOTYT TIepeaaBaThCs
guciaamu ot 0 1o 15. Kaxxmoe u3 3Tux uncen Takxke oopadaTsiBaeTcs 3a 0JTHO IIPEPHIBAHUE.

128 - BO3BPAT Ha HAuaJio HOAaHHHX oTrubamnuemn
0...15 - 3HayeHMe I'POMKOCTU

Hpe;lee 4YEM IIPOAOJIKUTB, XOUYETCA O6paTI/ITB Balli€ BHUMAaHHUE HA TO, YTO IIPpHU IIOCTPOCHUN
COOCTBEHHBIX 0JIOKOB JaHHBIX H€06XOI[I/IMO CJICOUTD 3a NOPAAKOM CJICIOBAHUSA YIIPABJIAIOIIUX
KOAOB, HHAYC pE3yJIbTaT 6yz[eT OYCHb JAJICK OT OKHJaceMOI'0. KpOMC TOro, H1“ OAuH M3 OJI0KOB
HE MOXKXCT COCTOATH TOJIBKO U3 YIPABIAIOMIUX KOAOB, ITIOCKOJIBKY B 3TOM CJIIy4aC KOMIIBIOTCP
IIPOCTO «3aBHUCHETH.

BBIsSICHHB, 4TO MBI XOTUM B UTOTE IOJIyYHTh, HAUIIEM IIPOLEAYPY Al HHTEPIPETALIN
OITMCAaHHBIX OJIOKOB JaHHBIX. Omna umeer AOBOJIBHO BHYIIHUTECJIBHBIC pa3MCPbl, HO BCC KC
HONBITalTECh C HEell pa3oOparkcs. Ha Bxoae nmepen oOpaiieHneM K Hell B aKKyMYJISaTope
3anaercs HoMep kaHana (0 g A, 1 uia B u 2 s C), a unaexcHsiit peructp [X, kak Mbl yxe
TOBOPHJIH, a/IpecyeT TabIHIly HepeMEHHBIX COOTBETCTBYIOIIETO KaHaa:

GETSND LD (N_CHAN) ,A ;3anoMMHaeM HOMEpP KaHala
1D A, (IX+7)
AND A
RET Z ; BEIXOI, €CJIM BEBOI B KaHalJl He pa3peleH
DEC (IX+8) ; YMEeHbIIaeM CUeTUUK OJIUTEJIBHOCTM 3BYyKa
JR NZ,GETS5
LD L, (IX+2) ; TEKYLUM angpeC OCHOBHOI'O OJioOKa IaHHEIX
1D H, (IX+3)
GETS1 LD A, (HL)
INC HL
AND 3
JR NZ,GETS2
; Kom 0 - BosBpaT Ha HOBTOpeHMe 3dbexTa
LD A, (IX+11) ; YCTaHOBKa TeKylleTo alpeca
LD (IX+13),A ; IOAaHHBIX M3MEHEeHUS YaCTOTH
LD A, (IX+12) ; Ha HauaJio
LD (IX+14),A ; ©OJoka
LD L, (IX) ;HadaJIbHEIM aIpeC OCHOBHOTIO
LD H, (IX+1) ; OJioka IaHHBX
DEC (IX+9) ; YMEHblIIeHMEe KOJIMYeCTBa [IOBTOPEHUM
JR NZ,GETS1
XOR A ; 3aBepleHEe 3BYUYaHMA B KaHajJe
LD (IX+7),A ;3amnpeT BEBOIA 3ByKa B KaHAaJ
1D (IX+10),A
LD A, (N_CHAN)
ADD A,S8
LD E,A
XOR A
Jp SETREG ; BEIKJIOUEHME I'POMKOCTU
GETS2 DEC A
JR NZ,GETS3
; Kom 1 - azmpec HaHHBIX IOJIS M3MEHEeHUs TOHAa
LD A, (HL) ;MIlammmy OanT ampeca
1D (IX+11),A
INC HL

LD A, (HL) ;cTapumi OanuT ajpeca



LD (IX+12),A
INC HL
JR GETS1
GETS3 DEC A
JR NZ,GETS4
; Kom 2 - azmpec maHHHX Oja QopMmMpoBaHMsa orudamnueln
LD A, (HL) ;MIlagumiy OamT ajpeca
LD (IX+15),A
LD (IX+17),A
INC HL
LD A, (HL) ;CcTapuui OanT ajpeca
LD (IX+16),A
LD (IX+18),A
INC HL
JR GETS1
; Kom 3 - ympaBJjieHMe BHBOIOM TOHA/uyMa
GETS4 LD A, (HL) ;1 - mon, 8 - mym, 0 - may=za,
; 9 - TOH M WyM OOHOBPEMEHHO
INC HL
AND 9
LD (IX+10),A
LD A, (HL) ; IPONOJIXMTEJIBHOCTE BEIBOLA
INC HL
LD (IX+8),A
LD (IX+2),L
LD (IX+3),H
; BoccTaHOBJIeHME TeKyleIr'o alpeca IOaHHBIX IJIS M3MeHEHMS TOoHa
LD A, (IX+11)
LD (IX+13),A
LD A, (IX+12)
LD (IX+14),A
GETS5 LD L, (IX+13)
LD H, (IX+14)
GETS6 LD A, (HL)
INC HL
CP 128 ;3amaHMe YacCTOTH TOHA
JR NZ,GETS7
LD A, (HL)
LD (IX+4),A
INC HL
LD A, (HL)
AND 15
LD (IX+5),A
INC HL
JR GETS6
GETS7 CP 129 ;3alaHMe YacTOTH UyMa
JR NZ,GETSS8
LD A, (HL)
AND 31
LD (IX+6),A
JR GETS6
GETS8 CP 130 ;MeTKa HOBOTO Hauaja
JR NZ,GETS9
LD (IX+11),L
LD (IX+12),H
JR GETS6
GETS9 CP 131 ;BO3BPAT K Havajy
JR NZ,GETS10
LD L, (IX+11)
LD H, (IX+12)
JR GETS6
; VIaMeHeHMe UYacCTOTH 3ByKa WJIM IyMa
GETS10 LD (IX+13),L
LD (IX+14),H



1D D, 0
BIT 7,4
JR Z,GETS11
LD D, 255
GETS11 LD E,A
LD L, (IX+4)
LD H, (IX+5)
ADD HL, DE
1D (IX+4),L
1D (IX+5),H
ADD A, (IX+6)
LD (IX+6),A
; OnpegnersieHue sjieMeHTOB MaccuBa DATREG, 3apjamlMx 4acToTy
LD (DATREG+6) ,A ;uyacToTa myMa
LD A, (N_CHAN)
ADD A,A
1D E,A
1D A, L
PUSH HL
CALL SETREG ;MIIanmmMy 0amT YacTOTH TOHA
POP HL
INC E
LD A,H
CALL SETREG ;CcTapumy OaWT YacTOTH TOHA
; dopMmmMpoOBaHME ormbanmeln
1D L, (IX+17)
1D H, (IX+18)
GETS12 LD A, (HL)
INC HL
CPp 128 ;IIOBTOPEHME C Hauaja
JR NZ,GETS13
1D L, (IX+15)
1D H, (IX+14)
JR GETS12
GETS13 LD (IX+17),L
LD (IX+18),H
AND 15
PUSH AF
LD A, (N_CHAN)
ADD 2,8
LD E,A
POP AF
JP SETREG ;3amaHme T'POMKOCTM 3ByKa

B npouenype 06paboTku npepbiBaHuil IpUBEIEHHAs MOAIporpaMma OyieT BbI3bIBATHCS TPUKIbI
JUTSL OIIPEICIICHNS XapaKTepa 3ByUaHus B KaXKJIOM U3 TPeX KaHAIOB HE3aBHCHUMO JIPYT OT ApyTa.
DT0 J1aeT BO3MOKHOCTH HUCIOJIb30BATh B IPOrPaMMe OJTHOBPEMEHHO TPH CAMOCTOSTEIHHBIX
MCTOYHUKA 3BYKa, 3aKPEIUB 33 KAKIbIM UTPOBBIM 00BEKTOM CBOM 3BYKOBOM KaHai. [IpaBaa,
3/1ECh €CTh OJTHO HEOOJIBIIIOE OTPAaHUYEHHUE: TTOCKOJIBKY CPETHSIS YaCTOTa «OEJIoroy IryMa oommas
JUTSL BCEX TPEeX KaHaJIOB, TO €T JIy4llle BBIBOAUTH TOJIBKO B KAKOW-TO OJMH, a IPYTHUE JIBA

HCITIOJB30BaTh AJIA BBIBOJA U3MCHAIOIICTOCA TOHA.

Bot onuceiBaemast npouerypa o0pab0oTKU MpepbIBAHUMN:

SND128 PUSH
PUSH
PUSH
PUSH
PUSH
CALL
POP
POP

AF
BC
DE
HL
IX
NXTSND
IX
HL



POP DE

POP BC
POP AF
JP 56
NXTSND LD IX,CHAN A
XOR A
CALL GETSND ; 3aaHMe IepeMeHHHX OJId KaHaja A
LD IX,CHAN B
LD Al
CALL GETSND ; 3amaHMe IepeMeHHBIX IJId KaHajla B
LD IX,CHAN C
LD A,2
CALL GETSND ; 3alaHue IepeMeHHBIX OJd kaHaja C

; BrlumciieHMe 3HaudyeHuUsa permuctpa R7,

; YyOpaBiApIEero BHBOIOM B KaHaJjikl TOHa M WyMa
LD A, (CHAN C+10)
AND 9 ;BEIDEJisseM OuTH 0 m 3
RLCA ; coBUIaeM BJIEBO
LD A ;pesysbTaT CcOoXpaHdaeM B permucTtpe B
LD (CHAN B+10)
AND ; TO Xe caMoe IOJjda JPpyI'MX IOBYX KaHaJlOB
OR
RLCA
LD
LD
AND
OR
CPL ;UHBEPTUPYEM OUTEHL
LD E,7 ;yCTaHaBJIMBaeM IaHHHEe perucTpa R7 B DATREG
CALL SETREG

; VI3BJIeUueHMe 3BYyKa

14

W o P w

, A
(

14

CHAN A+10)

W o P w

OUTREG LD HL, DATREG+13
LD D,13
1D C, #FD
OUTR1 LD B, #FF
ouT (C),D
LD B, #BF
OUTD
DEC D
RET M ;BHIXOH, ecyu D < 0
JR OUTR1

DATREG DEFS 14
; 3BanmaHue siemeHTa E maccupa DATREG 3HaueHMeM M3 aKKyMyJdgTopa
SETREG LD HL, DATREG

LD D, 0
ADD HL, DE
LD (HL) ,A
RET
N CHAN DEFB O ; HOMEp TeKyleI'o KaHaja

; Tabamume IIePEeMeHHEIX IIJId KaXIOI'O KaHalJla
CHAN A DEFS 19
CHAN B DEFS 19
CHAN C DEFS 19

Harmre nmpepbiBaHue ocTaeTcst JOMOJIHUTD MIPOLIEypaMH BKIIOUEHUSI U BHIKIIOYEHUS 2-TO
pexxnma. IlonyTHO KenaTenbHO BBIOJIHUTD U HEKOTOPBIE IPYTUE IEHCTBUSA, @ UMEHHO, IIPU
YCTaHOBKE 2-TO peXMMa HY>KHO OYHCTHUTh BCE TPU TAOJIUILbI TIEPEMEHHBIX, MHUIIMAIN3UPOBAB X
HYJIeBbIM O0alTOM, a IpU BO3BpPATE MEPBOT0 PeXKUMa MPEepbIBaHUI HE0OXOAUMO elle yOoeauThes,
YTO 3BYK BBIKIIIOUEH:

INITI LD HL,CHAN_A ; UHMLManu3aumusa TabJul, IepeMeHHBX
LD DE,CHAN7A+1
LD BC,19*3-1
LD (HL), O



LD HL, SND128 ; YCTAaHOBKAa IIPEPHEBAaHUA
IMON  .........
STOPI CALL IMOFF ;BO3BpPAT K 1-My pexmuMmy
LD A, #FF ; BHIKJIOUEHME 3BYyKa
1D E,7
CALL SETREG ;3alMChb B pPermMcTp compoleccopa R7
; 3HauveHus #FF
JP OUTREG
IMOFF .........

[Topsimok aelcTBUI TP UCIOIB30BAHUU OIIMCAHHON IIPOTrPaMMbl JOJDKEH OBITH CIIEIYIOLINM.
B nauane paGoThl HY)KHO BKIIIOUHTD 2-U PEXKHUM MPEpbIBaHMH, BbI3BaB npoueaypy INITIL
M3BneueHne ouepeHOro 38yka He0OX0JMMO HAYMHATE C OTPEACTICHNS HEKOTOPBIX MEPEMEHHBIX
B Tabimuiax CHAN A, CHAN B wi CHAN_ C. JIis 3TOro Hy»HO 3anicaTth B IEpBHIC IBa
Oaiita TabIUIBl, COOTBETCTBYIOLIEH BRIOPAaHHOMY KaHally, aApec Hayajaa OCHOBHOIO OJIoKa
JAHHBIX ¥ TO K€ 3HaYCHHE NPOAYyOIMpPOBATh B CAEAYIOIIMX JIBYX OaliTax TabuuLbl. 3aTeM
yKa3aTh KOJIMYECTBO IOBTOPEHUH 3BYKa M0 CMEIIEHUIO +9, a 3neMeHThl Ta0auLbl +8 1 +7
MHULIHAIU3UPOBATE OaliTOM 1 (IepeMeHHYI0 110 CMEIIEHUI0 +7 HYXHO 337aBaTh 0053aTENILHO B
MOCJIEAHIOI0 OYEepE]lb, TAK KAaK KIMEHHO OHa «3aIlyckaeT» 3BYyK). [1o okoHuanuu paboTs! (min
€CIIU B IIporpaMMe MpelyCMOTPEHbI 00paIlleHus K IUCKOBO/Y) CJelyeT BOCCTAHOBUTh
CTaHJAapPTHBIN peKUM 00pabOTKH NpepbIBaHUMN U BBIKJIIOYUTH 3BYK, OOpaTUBIIUCH K
noanporpamme STOPI.

[TponemMoHcTprpyeM MPUMEHEHHE OMMCAHHOMN MPOIIeIyphbl U3BJICUYCHHUS 3BYKOB Ha IPUMEPE
HeOobI0# urpsel, kotopyto HazoBeM BUUTBA C HJIO. Tlo 3emiie kaTaeTcsi Tpy30BUK C 3€HUTHOM
Ja3epHON YCTAaHOBKOM, KOTOPBIM METOUYHO PACCTPENIMBAET MasvaIyl0 B HEOE «JICTAIONIYIO
tapenky» (puc. 10.1). HJIO taxxe He ocTaeTcs BHaKIaA€ U OTBEYAET XOTh U MAJIOTPUIICIIBHBIM,
HO 3aTO TUIOTHBIM BEEPHBIM OTHEM.

Puc. 10.1. Ilpoepamma BUTBA C HJIO



BHavane co3gagum akyCTHUECKOE COITPOBOKICHUE porpaMMbl. Ham monano6sTcs Takue
3BYKH: BBICTPEIIbI C 00eux cTopoH, nonaganus B HJIO u B 1a3zepHyr0 yCTaHOBKY, a TaKKe
coyaapenue HJIO co «cTeHkoil», orpaHu4MBaroOIIed UTPOBOE M0JIE. Y UUTHIBAsi XapaKTeP 3BYKOB,
a TaKkKe U TO, YTO IIIYM MOXHO BBIBOJIUTH TOJIBKO B OJJUH U3 KaHAJIOB, COCTaBUM OJIOKH JaHHBIX
110 1IpaBujiaM, OIMMCAHHBIM BBIIIC.

HauHneM ¢ BBICTPEIIOB yIIPaBIISIEMOM UTPOKOM JIA3€pPHOM YCTAHOBKU. JlJIsd ITOIy4EHHUs OTOTO 3ByKa
UCTIONIb3yeM «Oemblit» NIyM. DTOT U CIEAYIOIIMHA 3BYKH 3aKPENNM 3a KaHAJIOM MY3bIKaJIbHOTO
conporueccopa A.

D SND1 DEFB 1

DEFW FREQ1

DEFB 2

DEFW ENV1

DEFB 3,8,2,3,8,1,0
FREQ1l DEFB 129,0,130,5,131 ;usMeHeHMVE YACTOTH
ENV1 DEFB 15,14,12,128 ; UBMEeHEeHNe I'POMKOCTU

Jns co3nanus adpdexra monaganus B aBTOMOOWIIb € JTa3€pHOIN YCTaHOBKOM Takxke Oyaem
BBIBOJIUTH IIIYM, HO JiJIsl OOJIbINel yOeAUTeTbHOCTH B CAMOM Hadvalie 3ByKa JaJIuM KOPOTKUN
CHUTHAJI HU3KOr'0 TOHA:

D SND2 DEFB 1
DEFW FREQ2
DEFB 2
DEFW ENV2
DEFB 3,1,2,1
DEFW FREQ3
DEFB 3,8,20,0
FREQ2 DEFB 128
DEFW 1000
DEFB 130,10,131
FREQ3 DEFB 129,3,130,1,131
ENV2 DEFB 15,14,15,12,15,14,12,10,14,12
DEFB 9,8,7,6,5,4,3,2,11,0,128
3BYKH, COMPOBOKIAIOIINE BHICTPEIIBI JIETAIOUIEH TapesKu» U MomnajgaHus B Hee OyaemM
BBIBOJIUTH B KaHai B. [TonmpoOyeM chIMUTHPOBATH ATH 3By4aHUsI U3BMEHEHUEM YHUCTOTO TOHA.
bnok nanHbIX 11 GOpMHUPOBAHMS YACTOTHI U OTHOAIOIIEH «BBICTPEIa» MOXKET BBITJISAICTD

IPUMEPHO TaK:

D SND3 DEFB 1
DEFW FREQ4
DEFB 2
DEFW ENV3
DEFB 3,1,15,0
FREQ4 DEFB 128
DEFW 200
DEFB 130,20,131
ENV3 DEFB 15,14,14,13,12,12,11,128

3ByK, noapaxarontuii nonaganuio B HIJ1O, nomkeH ObITh O0Jiee TPOTHKHBIM, TTIO3TOMY H OJIOK
JAHHBIX, ONMUCHIBAIOIINN OTHOAIOIIYIO OKAKETCsl HECKOJIBKO JUTMHHEE:

D SND4 DEFB 1

DEFW FREQS5

DEFB 2

DEFW ENV4

DEFB 3,1,24,0
FREQS5 DEFB 128

DEFW 700

DEFB 130,100,131



ENV4 DEFB 15,14,14,15,15,12,10,11,8,7

DEFB 7,5,6,7,10,12,14,15,10,8,128
Bce npenpinyiie 38yku ObLIH JOCTATOYHO MIYXUMH, TodToMy yaap HJIO o «crenky» caenaeM
HAIMIOMHUHAOIIUM XPYCTaIbHbIN 3BOH. ECii BaM 3TO MOKaXKETCS YK CIIUIIKOM HEJIOTUYHBIM,
HOMBITARTECH CO3/1aTh 00JICe MOAXOISAIIEE 3ByYaHHE CaMOCTOATEIILHO. ITOT 3P deKT Oyaer
BBIBOIUTHCA B KaHai C:

D SND5 DEFB 1

DEFW FREQ6

DEFB 2

DEFW ENV5

DEFB 3,1,9,0
FREQ6 DEFB 128

DEFW 20

DEFB 130,10,-15,40,-30,-5,131
ENV5 DEFB 15,9,12,10,15,13,128
B urpe Ham nonanobutcs co3aarsk n3oopaxxenus rpyzouka u HJIO. OOmryro 4acTh mporpaMmbl
MBI cOOMpaeMcs HarmucaTh Ha belicuke, mo3ToMy MpoIie BCero /s BIBOJIA TpaduIeCKUX
M300paXeHU1 BHOBb OOPATUTHCS K CUMBOJIAM UDG. MOXHO ObLII0 OBl 3aKOJIMPOBAThH UX U B
Oeiicuk-porpaMmme, HO, BO-TIEPBBIX, KaK BbI 3HAETE, IUKJIBI B UHTEPIPETATOPE - CaMOe OOJIBLHOE
MECTO U BBINOJHSIIOTCS OHU B IECATKH, €CJIM HE B COTHU Pa3 MEJJICHHEE, YeM B MAIlIMHHBIX
kojax. Ho camoe rmaBHOE gake HE B 3TOM, a B TOM, YTO 00JIaCTh MaMsITH, B KOTOPOIl
pacmoiararTcs KObl ONpeAeNsieMbIX CUMBOJIOB, 3aHATa KOMaH/IaMU TIEpexo/ia Ha MPOoLeaypy
00paboTku npepriBanmii (agpeca 65524...65526 u 65535, COOTBETCTBYIOIIHE MTOJIOKCHHIO
nocineAHuX AByX cuMBoJjoB - T u U). [ToaTomy, 4TOOBI 3acTpaxoBaThCsl OT HEOKHUIAHHOCTEH,
KOJ[bI CAMBOJIOB JIYYIIIE PACIIOJIOKUTH B aCCEMOJICPHON YacTH IPOTPaMMBI, YTO MBI U JICTIACM:

SETUDG LD HL, UDG
LD (23675) ,HL
RET
; HJIO (A, B, C u D)
UDG DEFB 1,65,32,23,13,27,59,55

DEFB 128,130,4,232,240,248,252,252

DEFB 127,125,0,173,173,0,7,1

DEFB 254,190,0,181,181,0,224,128
; JlasepHas ycraHoBka (E, F, G, H, I u J)

DEFB 173,97,191,127,191,127,192,158

DEFB 199,207,201,201,207,207,207,79

DEFB 252,254,35,33,225,225,255,255

DEFB 63,97,204,146,173,37,18,12

DEFB 1,126,255,126,126,0,0,0

DEFB 254,134,51,73,181,148,72,48
Teneps ocraeTrcst coOpaTh Bce MOANPOrpaMMbI B OAMH OJIOK TaK, 4TOOBI X y100HO ObLIO
BbI3BIBaTh U3 beiicnka. Kpome Toro, monuimemM HeAOCTAIONINE MTPOIEAYPhl HHUITHATH3AIHA

3BYKOB:

ORG 60000
; 60000 - BxJOUeHMe 2-T0 pexyuMa [IPEepHBaHMM M MHMLOMAaIM3aums MmaccuBa DATREG
Jp INITI
; 60003 - BHKJOUEeHMEe 2-TO pexuMa IPepHBaHUM U 3BYyKa
JP STOPI
; 60006 - BHICTpPEJ Jla3€PHOM YCTaHOBKU
JP SND1
; 60009 - momamaHue B JIa3epPHY YCTAaHOBKY
JP SND2
; 60012 - BrICTPesn HJIO
JP SND3
; 60015 - momamanHme B HIIO
JP SND4
; 60018 - coynmapeHue HIJIO CO «CTEHKOMU»



JP SND5
; 60021 - cumBoswr UDG

SETUDG . ........

SND5 LD HL,D SND5
LD (CHAN C),HL
LD (CHAN C+2),HL
1D Al
LD (CHAN C+9),A
LD (CHAN C+8),A
LD (CHAN C+7),A
RET

SND4 LD HL,D_SND4
JR SND3_1

SND3 LD HL,D SND3

SND3 1 LD (CHAN B),HL
LD (CHAN B+2),HL
1D Al
LD (CHAN B+9),A
LD (CHAN B+8),A
LD (CHAN B+7),A
RET

SND2 LD HL,D_SND2
1D Al
JR SND1 1

SND1 LD HL,D SND1
1D A, 3

SND1_1 LD (CHAN_A), HL
LD (CHAN A+2),HL
LD (CHAN A+9),A
LD Al
LD (CHAN A+8),A
LD (CHAN A+7),A
RET

Brioxm maHHEIX, ONMCHEBAIME KaXOuM M3 OIATU VICIIOJIb3YEMEIX B IIpOoTrpaMMe 3BYKOB
SND1 .........
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; Hajyee CJyenyioT yXe ONMCAHHEE IPOLEIypPH INPEPEBaHMUI
INITI .........
STOPI .........
SND128 .........
NXTSND .........
OUTREG .........
SETREG .........
GETSND .........

A BOT GelicuK-TIporpaMmMa caMoii UTphl:

10 REM *** HJIO ***

20 BORDER 0: PAPER 0O: INK 7: CLEAR 59999

30 RANDOMIZE USR 15619 : REM : LOAD "snd ufo"CODE
40 LET cd=USR 60021: REM *** UDG ***

50 LET cd=USR 60000: REM *** [IpepelBaHUS ***

60 REM —————————————-

70 CLS

80 FOR n=19 TO 20: PRINT AT n,0; PAPER 4; TAB 31;" ": NEXT n

90 FOR n=0 TO 18: PRINT AT n,0; PAPER 4;" ";AT n,31;" ": NEXT n

100 LET kl1=0: LET ikl=7: LET ik2=ikl: LET pow=0: LET powl=pow:
LET x1=4: LET yl=1: LET w=0: LET xp=0: LET yp=0: LET s1=10:
LET s=10: LET x=4: LET y=1

110 LET a$=INKEYS

120 IF a$="p" AND s<28 THEN LET s=s+l: GO TO 180

130 IF a$="o" AND s>1 THEN LET s=s-1: GO TO 190



140
150
160
170
180
190
200
210
220
230

240
250
260
270
280
290

300

310

320
330
340
350
360

370
380
390
400
410

IF a$=" " THEN LET cd=USR 60006: GO TO 230
IF a$="e" THEN LET cd=USR 60003: STOP

REM ———=—————— -

GO TO 200

PRINT AT 17,s1;" ";AT 18,s1;" ": GO TO 200
PRINT AT 17,s1+2;" ";AT 18,s1+2;" "

INK 6: PRINT AT 17,s;"EFG";AT 18,s;"HIJ"
LET sl=s

LET ik2=7: GO TO 280

IF INT x=s OR INT x+l=s THEN LET yy=INT y+1: LET powl=powl+1:
LET cd=USR 60015: LET ik2=2: GO TO 250

LET yy=0

GO SUB 270: OVER 1: GO SUB 270: OVER O

GO TO 280

INK 7: PLOT s*8+5,41: DRAW 0,126-yy*8: RETURN
REM —-——-- HJIO ——-—-

IF w=0 THEN LET xp= (RND*1.5+.5): LET yp= (RND*1.5):

LET w=INT (RND*25+5): LET xp=xp*SGN (RND*4-2) :

LET yp=yp*SGN (RND*4-2)

IF xt+xp>=1 AND x+xp<30 AND y+yp>=0 AND y+yp<=1l2

AND w>0 THEN LET x=x+xp: LET y=y+yp: LET w=w-1: LET k1=0:
GO TO 330

IF ((INT (x+xp)<l AND INT x=1) OR (INT x=29 AND INT (x+xp)>29))
AND kl1=0 THEN LET kl=1: LET cd=USR 60018

LET w=0: GO TO 290

PRINT AT INT yl1,INT x1;"--";AT INT yl+4+1,INT x1;"--"

INK 5: PRINT AT INT vy, INT x;"AB";AT INT y+1,INT x;"CD"
LET xl=x: LET yl=y

IF RND*10<3 THEN LET cd=USR 60012: LET xf=RND*255:

GO SUB 410: OVER 1: GO SUB 410: OVER 0O: LET xfl=INT (xf/8):
IF xfl=s OR xfl=s+l OR xfl=s+2 THEN LET pow=pow+l:

LET cd=USR 60009: LET ikl=2: GO TO 380

LET 1ik1=7

PRINT AT 21,1; INK ik2;"Score car:";INT powl;" "

PRINT AT 21,19; INK ikl;"Score ufo:";INT pow;" "

GO TO 110

INK 2: PLOT INT (x)*8+7,159-INT (y)*8:

DRAW xf- (INT (x)*8+7),25-(159-INT (y)*8): RETURN

HpOKOMMCHTI/IpyeM HEMHOI'O0 CTPOKH 3TOM mporpaMmsl U MOACHHUM 3HAYCHHUEC HCKOTOPBIX
NEPpEMCHHBIX.

40 - «BKIJIFOUEHHEY» CUMBOJIOB UDG
50 - BKJTIOUEHHUE 2-TO peKUMa MPEephIBAHUH;
80...90 - pucoBaHue TpyHTa;
100 - 3aganne HaYaIbHBIX 3HAYCHHUH IEPEMEHHBIX:
k1 - ynpasinenue 3BykoM npu nogiere HJIO k cTenke (k1=0 - 3ByK pa3pellieH,
k1=1 - 3alpelleH);
ik1, 1k2 - IIBET HAJITHUCEH;
pow - kKonuaecTBo mmonagaaui HJIO;
powl - KOJIMYECTBO MOMAJaHUNA aBTOMOOMIIS;
x1, yl - KOOpAMHATHI JJIs yAaldeHus npeasiaymero nzoopaxenus HIIO;
w - KonnuecTBo nepemeniennii HJIO 10 u3mMeHeHus HaripaBieHUs! JBUKEHUS;
xp, yp - Npupaienus koopaunat HJIO;
s1 - KOOpAMHATA JUTS YIAICHUS TPEABIIYIIETO H300pakeHUsT aBTOMOOMIIS;
s - TeKyIIas KOOpAWHaTa aBTOMOOWJIS;
%, y - TeKymue koopausatel HJIO.
110...150 - onpoc kIaBUATypHI;
180...200 - BoccTaHoBieHHE (OHA MTO3AM JIBIKYIIETOCS aBTOMOOWIIS U TICpEMEIIICHHE
€ro B HOBOE TOJIOKEHUE;
230 - mpoBepka nonaganus Jry4a jazepa B HJIO;



250 - pucoBanue J1y4a j1a3epa;
290...400 - ynpaBnenue nonerom HJIO;
410 - pucoBanue ciena ot Beictpena HJIO.

MY3BIKA/IbHBIY PEJAKTOP WHAM FX

KonupoBanue Bpy4uHyIo 3BYKOBBIX 3((EKTOB, a TeM 0oJiee - My3bIKH, /170 BECbMa
YTOMUTEIbHOE. XOTs TaKOW crI0co0 MpU HAJIMYUH ONPEAEICHHOTO OIIbITa B KOHEYHOM UTOTe U
JTaeT HaWIy4IllIhe Pe3yJabTaThl, HO /U1 HAUMHAIOIIMX OH MaJIO IIPUrOJIeH. A YTO TOBOPUTH O
IPOCTHIX IOJIb30BATENAX, OOLIAOIUXCSA C KOMIIBIOTEPOM TOJBKO Ha YPOBHE UIPOBBIX UJIH, B
JTy4IIeM ciaydae, IPUKIaIHbIX nporpamm. [1o3ToMy cTouT cka3zaTh XOTs Obl HECKOJIBKO CIIOB O
porpaMme, clieualbHO PEeJHa3HAYE€HHOM IS CO3AaHUs KOMITBIOTEPHOI MY3BIKH -
MY3bIKaJIBHOM pEIaKTope.

B nepBoii kuure cepun «Kak Hanucats urpy s ZX Spectrum» Mbl pacckasajiu o padboTe ¢
peaakropom Wham. DTOT e perakTop ObUT JOCTATOYHO MOAPOOHO OMKCAH U B KHHTE [2].
[ToaToMy 3/1€Ch MBI HE CTAaHEM €I1I€ Pa3 NOBTOPATHCS, a 00BACHUM, KaK padoTaTh ¢ APYrou
Bepcuell 3Toi mporpaMMsl, ClieliMaibHO PACCUUTAHHOM HAa BO3MOXKHOCTH MY3bIKAJIIbHOTO
compoueccopa.

Penaktop Wham FX 6b11 co3an Tem ke aBTOPOM U BHEUTHE HE CIIMILIKOM OTIMYAETCS OT CBOETO
npeamiecTBeHHKa. He 0co0eHHO CHMITbHO M3MEHEH U MPUHIIMI YIIPaBJICHUs, a TAaKkKe CIIoco0
BBOZa Menoauu. Ho, KoHeuHO, UMEIOTCS U HEKOTOPbIE CYIIECTBEHHBIE OTIMYMS, HA KOTOPHIX B
OCHOBHOM MBI U XOTUM 3a0CTPUTH Ballle BHUMAHHUE.

[Tocne 3arpy3ku MporpaMMsbl Bbl YCIBIIIUTE MEJIOINI0, JEMOHCTPUPYIOILYIO BOZMOKHOCTU
penakropa. Haxxas 1100yto Ki1aBUIIy, MOXKHO ITpepBaTh MPOCITYIIMBAaHUE U TIONACTh B INIABHOE
MEHIO, MHOTHE ITYHKThI KOTOPOT'O OBTOPSIIOT PyHKIMH nepBoit Bepcuu Wham. Cpenu HUX yxe
3Hakomble LOAD TUNE u SAVE TUNE (3arpy3ka u coxpanenue nbecbl), SET TEMPO
(u3menenue temna), HELP PAGE (noxckaska) u EDIT MODE (pexum BBOza U
penaktupoBanus). Octanbublie n8e onmuu - SYST MENU (cucremuoe menro) u ENVELOPES
(bopMupoBanue orudarIMMX 3ByKa) - Mbl pACCMOTPUM HUXKE, a ceiuac cpasy nepeuieM K
pPEaKTUPOBAHMIO MEJIOANH, HaXKaB KJIaBuIly 6.

Bbonbias yacte sKpaHa B pexxume penakrupoBanus (puc. 10.2) 3aHsTa HOTHBIMU JIMHEHKAMHU, Ha
KOTOPBIX 0TOOpakaeTcs BBOAUMas BaMu Menousi. HHKHIOI0 yacTh S9KpaHa 3aHUMAET
n300paXkeHe KJIaBUaTyphl (OpTENHaHo, KOTOPOE IIOMOTAeT YCTAHOBUTH COOTBETCTBUE MEXKTY
KJIaBUIIaMM KOMITBIOTEpPA M BBOJMMBIMU 3ByKaMH. B cpeaHel yacTu dKkpaHa pacIoyioKeHO
HECKOJIBKO OKOH: TpH HEOOJIBIIINX OKHA CJIEBa CUMBOJIU3UPYIOT XapaKTep 3ByUaHUsI B KQXKJIOM U3
TpeX KaHaJIOB; B YETBEPTOM OKHE YKa3bIBalOTCS HOMepa penaktupyemoro kanana (CHN) u
tekymei oktaBbl (OKT); B cnenyromeM, caMoM OOJBIIIOM OKHE BBRIBOAUTCS WHPOpMAIIHs 00
UCTIOJIb3YEMBIX B ITPOU3BEICHUN P eKTax; MmocieaHee OKHO, n300paxkaromiee npudop co
CTpEJIKOil, HOCUT CKOpee JEeKOPAaTUBHBIIN XapaKkTep - MPU NPOUTPHIBAHUU METOIUH CTPENIKa
MIOCTOSIHHO IPBITaeT B TaKT 3BYyKaM, OTpa)kask ypOBEHb I'POMKOCTH.
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Puc. 10.2. Pesxcum pedaxmuposanus

[Ipexie YyeM HaAYMHATH BBOJUTH HOBYIO MEJIOJIUIO, HY)KHO YOpaTh U3 MaMsTH CTapylo,
OCTaBIIYIOCS TIOCJIE 3arpy3KH MPOTPaMMBI WIIH OT MPEABIAYIINX yIIpaXHeHnid. Haxmure
knaBumny 7 u Ha 3aipoc ERASE CURRENT TUNE (Y/N)? - ynanuTh TEKYIIYIO MEJIOIHIO
(ma/HeT)? - OTBETHhTE YTBEPAUTEIHHO HAXKATHEM KiIaBuIu Y. Ternepb MOKHO 3alMChIBATh HOTHI.

Beoa menonuu B Wham FX B npunHIune Huuem He OTIMYAETCs OT 3alHCH MY3bIKU B TIEPBOI
BEpCHH IIporpaMmabl. /{1151 momy4deHHs 3ByKOB 37€Ch TaKKE UCIIOIb3YIOTCS KIABUIIH JIBYX
HIOKHHX psiioB U ENnter - ans BBoga may3, okTaBbl epekitodatoTes kinaBumiamu 1...4, a nepexon
K pEeaKTUPOBAHUIO JIPYrOTO TOJ0ca MPOUCXOIUT MpU HakaTtuu Kiasuiu 1. [IpaBaa, nannas
BEpCHs pacCUMTaHa Ha KoMmmbioTep Spectrum 128, a ciienoBaTenbHO, HA PACIIMPEHHYIO
KJIaBHaTypy, mostomy Hota JIO usBnekaercs HaxkatrueM kinaBumu Caps Lock (Ha oObruHOi
kiaBuatype - Caps Shift/2), a rakxke 3a7elicTBOBaHbI KHOTIKHA C CHMBOJIAMHE 3aISITOM U TOYKH.
Knasumu Caps Shift u Symbol Shift cnyxar 3mech s aApyrux 1enei, mo3romy mpHu BBOIE
3BYKOB HE MCIOJIb3YIOTCSI.

[Tpu 3amucu My3bIKH BbI MOYKETE IO Mepe HaJIOOHOCTH CTa0pUBATh €€ Pa3IMYHBIMU IITYMOBBIMHU
s deKTaMu, UMHUTHPYIOIIUMH YAapHbIe HHCTPYMEHTBI. Takux HHCTPYMEHTOB B OJIHOM Ibece
MOYKHO UMETb JI0 JICBSATH, & BCTABISIOTCS MMO00HBIC 3BYKHU TIPU OJJHOBPEMEHHOM Ha)KaTHH
kinaumu Symbol Shift u oxmoit u3 kaaBum BToporo psaa ceepxy ot Q go O.

Eciu Bl 01IMOINCH TTPU BBOZIE OYEPETHOTO 3BYKa, BEPHYTHCS Ha OJHY MO3MIIMIO Ha3a MOXKHO C
nomonipto kiaapunm Delete (Caps Shift/0), a s ObicTpoii NPOKPYTKU Ha3aa HA HECKOIBKO
TaKTOB BOCMONB3yiTech Kiaapumieit True Video (Caps Shift/3). [ns npoasuxkenus Brepes
HakumaiTe kiaaBuim O (ObicTpo) min P (MemierHo). UToOsl pocitymaTh NOTy4YEHHYTO
MY3bIKY, HY)KHO BEpPHYThCSI B CaMO€ Ha4ajlo MbeChl, HAKaB R, a 3aTeM BKIIOYUTH IPOUTPHIBAHUE
kinaBuien Q.



Hawubonee nntepecnoii ocobernoctrio penakropa Wham FX siBnsiercst BO3MOYKHOCTB
M3MEHEHHUS XapaKTepa 3By4aHHs KaXI0T0 ToJIoca B OTACIBHOCTH. /I 3TOr0 HyKHO MOJBECTH
Kypcop K TOMY MECTY B I1b€CE€, HAUMHAsl C KOTOPOI'O Bbl XOTUTE NOJyYUTh UHOMU 3BYK (IIE€pBast
HOTa (hpparMeHTa JI0JDKHA TIOSIBUTHCS Y TPABOTO Kpast 9KpaHa) U Haxartp kiasunry Extend Mode
(Caps Shift/Symbol Shift). Buusy skpana mosiBUTCS JOMOJHUTEIBHOE MEHIO, COCTOSIIIEE U3
IISITH IIYHKTOB:

ENVELOPE VOLUME BLANK SLIDE LOOP

Br160op unTepecytomnieil yHKIMHU OCYIIECTBIIAETCS HA)KaTHEM KJIaBUIIHM, COOTBETCTBYIOIIEH
nepBoil Oykse ciioBa. [losicHUM Ha3HAYEHUE KaXOTO U3 ITUX IMYHKTOB.

ITocne Bei6opa ENVELOPE kxomnbroTep JacT iBa TOMOJHUTEIBHBIX 3aIpoca: Kakoi (opMbl
JOJKHA OBITH orHOaromias (Hy>KHO BBECTH YUCIIO OT 1 110 7) ¥ Ha KaKo# ToJIoC NaHHBIH (D ]eKT
Oyznet pacnpocTpaHsaThes (HaxkMuTe KiaBuiy oT 1 1o 3 wiu 0, eciu X0TUTE UMETh OJIMHAKOBOE
3By4aHHE BO BCEX TPEX rojiocax).

B otiinume ot npenpiayuiero nynkra, VOLUME 3anaer noctostHHbIN ypoBeHb rpoMKocTH. [Ipu
BbIOOpE 3TOM ONLMU HY)KHO CHavaja BBECTH LIECTHAALAaTepuyHoe yucio ot 1 1o F,
COOTBETCTBYIOILEE KEITAEMOU IPOMKOCTH, a 3aTE€M OIIATh XK€ YKa3aTh I'0JIOC, K KOTOPOMY JaHHOE
WU3MEHEHUE OTHOCUTCH.

Onuwust SLIDE nMutupyeT Takoil pacipoCTpaHEHHbIN B 3CTPaJHONU MY3bIKE IPUEM HCIIOIHEHMUS,
kak BEND. IIpu 5TOM 3ByK IIJIaBHO U3MEHSETCS 110 BBICOTE B IIPE/IETIAaX HECKOIBKHUX IIOJYTOHOB,
MOBBIIIASICH UITK K€ HA000POT, MOHMKAasACh. KoMIbIOTEp MONPOCUT CHaYyalla BBECTH MHTEPBAJ
(ot 0 10 7 MOIYTOHOB), Ha KOTOPBIN 3BYK «moeneT», 3ateM HanpasiaeHue (UP wiu DOWN -
BBEPX WUJIM BHU3) U, KaK U U1 IPEABIAYIINX TYHKTOB, HOMEp KaHala.

BLANK wucnonbs3yercst B TOM Cily4ae, €Clii Bbl 110 OIINOKE NOCTaBUIIU 3(PPEKT HE B TOM MECTE,
rae xoreiau. HUKakux JOMONHUTENBHBIX 3aIIPOCOB B 3TOM OMNIIMM HE ITPEyCMOTPEHO.

[Tocnenuuit mynkr LOOP ciaykut a5 yCTaHOBKM METKM LKA B KaHane 3pdexToB FX n
0053aTeNbHO JTOJIKEH UCII0JIb30BaThCs Mepel HauaJIoM KOMITUJISIUH Nbechl. OIHAKO A0 ATHX
nop npuderars K Hemy He CIIeAYeT, TaK KaK €CJIU Bbl PEIIUTE MPOJODKUTE BBOJ MEJIOUH, CHATh
IIOCTABJICHHYIO METKY HE YAACTCA.

HeMHOTro moTpeHHpOBaBIIMCH BO BBOJIC HOT U M3MEHEHUH UX 3BYYaHHMs, MOKHO TIPUCTYIIATh K
POrpaMMHPOBAHHIO HACTOAIIEH My3BbIKH. UTOOBI TOMOYH BaM B 3TOM HEJIETKOM MPEANPHITHH,
mpeJiaraeM cHadaaa BBECTH HEOOJBIION (parMeHT, npuBeAeHHbIN Ha puc. 10.3 u B Tadm. 10.2.
[Tpocum My3BIKAIBHBIX KPUTUKOB HE MPUAMPATHCS K MPABOIMCAHUIO HOT, TaK KaK PUCYHOK
OTpa)kaeT TO, YTO BbI YBUIUTE HA SKPaHE MOHHUTOPA, & HE TO, KaK JIOJDKHBI ObITh 3aIMCaHbl HOTHI
JUTSl HICTIOJTHEHUSI ITbeChl TPAMOTHBIMHU MYy3bIKaHTaMU. B Tabnuiie Beimucana
MIOCJIEIOBATEIbHOCTh HAXKATHS KITABHUIII TIPH BBOJIC 3BYKOB Kaxkaoro rosoca. Cokpamienue Okt.
obo3HavaeT okTaBy, Ent - kiaBumry Enter, SS - Symbol Shift (3amuce SS/E, Hanpumep,
o0o3HavaeT ogHOBpeMeHHoe Haxkarue Symbol Shift u E), a OykBel u un¢psl cnpasa ot
0003HaueHMsI KJIABUIII YKa3bIBAIOT HAa yCTAaHOBKY TOr0 MM mHOTO ¢ dekra (V - VOLUME, E -

ENVELOPE).
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Tabnuya 10.2. Beoo nvecwi
T'OJIOC 1 I'OJIOC 2 I'OJIOC 3
Okt. 3 Ent Ent Okt. 1 V E5
Ent Ent Ent
Vv E7 Ent Ent
M SS/0 Ent
Okt. 4 A Ent Ent
Z Ent Ent
C Ent H
Ent Ent Ent
V VA Ent Ent
\V V5 SS/E Ent
Ent Ent Ent
Ent Ent Ent




H ES Ent B
Ent Ent Ent
V Ent Ent
Ent SS/0 Ent
Ent Ent Ent
M VA Ent Okt. 2 4
M V5 Ent Ent
Ent Ent Ent
Ent SS/Q Okt. 1 M
Ent SS/0 H
Ent Ent Ent
Ent SS/Q B
Okt. 3 Ent Ent \Y
Ent Ent Ent
V E7 Ent Ent
M SS/0 Ent
Okt. 4 A Ent Ent
Z Ent Ent
C Ent H
Ent Ent Ent
V VA Ent Ent
V V5 SS/E Ent
Ent Ent Ent
Ent Ent Ent
Ent Ent B




Ent Ent Ent
M E5 Ent Ent
H SS/0 Ent
Ent Ent Ent
\Y Ent Okt. 2 Z
C SS/0 Ent
F Ent Ent
Vv SS/WwW z
Z VF SS/R Okt. 1 F
Z \44 Ent Ent
C E7 SS/Q Ent

[Tocrne Toro kak mMenoaus BBEIEHA B IaMSTh, KEIATEIbHO COXPAHUTh €€ Ha JIEHTE WJIU JUCKE.
Jl1s1 3TOTO0 BBIIINTE B INIABHOE MEHIO, HA)KaB KJIaBUILY 6, U IPeXJIe UeM BOCIOIb30BAThCS
nyHkToM 2 (SAVE TUNE) BeiOepute ycTpOHCTBO, HA KOTOPOM TIbeca OyIeT coXxpaHeHa. ITo
nenaercs Tak. Boiiaure B cucteMHOEe MeHI0, HaXkaB KiaBuuly 3. [lepen Bamu npeacTaHeT HOBBII
CIIMCOK, B KOTOPOM Hac ceiyac MHTEPECyeT TpeTUil MyHKT. B Hem GenbiM 1iBeTOM OyaeT
BbienieHa Haanuch BETA DISK unu CASS TAPE. Ecnu Hagnuck He COOTBETCTBYET KeIaeMo,
HaXMUTE 3, a 3aTeM BbIOEpHUTE HY)KHOE YCTPOUCTBO, MHAaYe HaxkmuTe Kinaumry O a1t Bo3BpaTa B
IJIaBHOE MEHI0. Tenepb ocTaeTcs COXpaHUTh MbECy, IPEIBAPUTENBHO yKa3aB uMs ¢aina (mpu
paboTe ¢ TUCKOM BO3MOYEH TaKXke BbIBOJ] Ha IKPaH KaTaJora).

Korna paGota Haz becoii 3aBepliieHa, ee Hy’KHO CKOMIMJINPOBATh, YTOOBI MOTYUUTH (aii,
MCIIOJIHSIEMBIN HE3aBUCUMO OT pellakTopa. BepHHUTECh B peXUM pelakTHPOBAHMUS, TPOKPYTUTE
MEJIOJIMIO 10 KOHIIA M pacCTaBbTe METKH LIMKJIA BO BCEX Tojiocax: Haxmure kinasumy W u Ha
3anpoc SET LOOP HERE? (Y/N) orBeTbTe KiaBuiel Y, 3aT€M OBTOPUTE TO K€ CaMOe ISt
Jpyrux AByx rojgocos. He 3a0ynbTe MOCTaBUTh METKY Takke U B KaHae 3pdexToB FX, Haxas
Extend Mode u BeiOpaB B JOnoIHUTETLHOM MeHIO yHKT LOOP.

PaccraBuB MeTkH, IepexoUTE B IIIaBHOE MEHIO, a 3aTEM B CUCTEMHOE, OTKY/Ia BbI3bIBAETCS
onuuss COMPILE & SAVE (koMOuisus 1 COXpaHeHHe). DTO MATHIH MYHKT CUCTEMHOT'O MEHIO.
Ecnu Bce MeTKuM paccTaBieHbl 1 KOMIMWIISALUS TPOILIA YCIENIHO, Ha SKpaH BBIBOJUTCS P
COOOIIeHNH, U3 KOTOPBIX MOKHO MOHATH, YTO JJIsl IPOUTPHIBAHUS MEJIOIMU HYKHO BBECTH U3
beiicuka koMaHy

RANDOMIZE USR 64000
WIN aHAJIOTHYHYIO €M, a U3 acceMOiiepa MoTy4eHHas MOANPOrpaMMa BbI3bIBAETCS
COOTBETCTBEHHO KOMaHAOM

CALL 64000




TyT ke coolImaeTcs, 4YTo JUIsl peryIupOoBaHUs TEMIIa UCTIOHEHUS HYKHO 3alucaTh HEKOTOPOe
qucIIo 1o aapecy 64062 (mpu UCTIOTHEHUH HAIIEH MHECHI ATO YHUCIO OyAET paBHO

npumepHo 230). M3yuuB Beigannyo nHpopMaluio, Habepure ums (aiina ams coxpaHeHUs
CKOMIIJIMPOBAHHON MENOIuH 1 HaxMuTe Enter.

Ha 3ToM MOXHO Ob1J10 GBI TOCTaBUTH TOUKY B IAHHOM KPAaTKOM OMHMCAHUU, HO BCE K€ XOUEeTCs
CKa3arh Mapy CJIOB U O APYTUX BO3MOKHOCTSIX, MPEOCTaBIsieMbIX peqakropoM Wham FX. Ecniu
Bac HE CIUIIKOM YCTPauBaIOT MIpeajiaraéMple MporpaMMoii GopMbl OTHOAIOLTNX 3BYKOB, TO BbI
MO>KETE C MOMOIIIbIO MYHKTA 4 TJITaBHOT'O MEHIO UCIIPABUTH MOJIOKEHUE U CO3/1aTh CBOU
COOCTBEHHBIE YHUKAJIbHBIE 3BYKH.

HaxxaB knaBwiity 4, BbI [1OMaaeTe BO BCTPOCHHBII peaakTop At GOPMHUPOBAHKS OTHOAFOIIUX.
B Bepxy 9KpaHa BBICTPOATCS 8 JUarpamMM, MOKa3bIBAOIINX CYIIECTBYIOIIHE (JOPMBI 3BYKOB:
nepBbie 7 MOKHO 3aKa3bIBaTh B AOTMOJHUTEIBHOM MEHIO PEeXKUMa PeIaKTHPOBAHHUS, @ BOCbMOH,
MIOMEUEHHBIN JBYMSI 3B€3/I0YKaMH, OTHOCUTCS K IIyMOBBIM 3¢ dekram. Haxkmure nudposyro
KJIaBHUIIIY, COOTBETCTBYIOIIYIO 3BYKY, KOTOPBIN Bbl XOTUTE U3MEHUTh. Ha sKpaHe MOosSBUTCS
BBIOpaHHAs TUarpaMma B yBelIn4eHHOM MaciuTtade (puc. 10.4), a mox Heit - Kypcop B BUJIE
crpenku. Yrpasiss knasumamu Left (Caps Shift/5) u Right (Caps Shift/8) mepemecture
CTPEIIKY B HY)KHYIO TOUKY OrHOaroIiel ¥ OTPEryIMPYITe TPOMKOCTh € IIOMOINBIO KitaBuin Down
(Caps Shift/6) u Up (Caps Shift/7). [Toay4us Takum 00pa3zoM HyxHYIO HopMy orudaroriei
3aKOHYHTE PeIaKTUpOBaHue, HaxaB Enter.
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FRESS ENTER
LHEN FINISHED

L3E HEROLED
KEYS TO EDIT
THE LLIAVEFORM

Puc. 10.4. Dopmuposanue ocubarowetl

Jpyras BO3MOXHOCTb KacaeTcsl «yIapHbIX HHCTPYMEHTOBY. 1IX 3ByuaHue Taxke MOKHO
BapbUPOBATh B HEKOTOPHIX Mpenenax. Beioepute B cuctemuom mento oo SET PRESET
NOISE VALUES, naxas knasuity 1. Ha sxpane Bbl yBUIuTe TaOIUILy, TOKA3aHHYIO Ha
puc. 10.5. B nepBoii rpade ykazan nopsakoBblii Homep 3¢ dexTa, a BO BTOpOH - KJIaBHIIIa, 32
KOTOPOH 3TOT 3P EKT 3aKpeIuieH B peKUMe pelakKTUpoBaHus Menoauu. Haxxas
COOTBETCTBYIOILYIO IIU(POBYIO KJIABUIILY, BBl CMOXKETE U3MEHUTH APYTUE MapaMeTphbl,



o0o3HaueHHbIe B Tabauie. CHavana nosBUTCS 3apoc 00 yCTaHOBKE HOBOT'O 3HAUYEHUS JUIS
rpa¢st FREQUENCY (wactora), Ha KOTOPBIH HY)HO BBecTH 4rciio oT 0 1o 31. 3aTem BBOAUTCS
HOMep orubaromeit (kiaapumu 1...8), nomemaemsiii B rpagy ENVELOPE. Ecniu Bl XOTHTE
3a7aTh 3BYK IIOCTOSSHHOW I'POMKOCTH, BBeAUTE HA ATOT 3anpoc 0. B 3ToM ciydyae komnbroTep
HOTIPOCHUT yKa3aTh ypoBeHb 3ByKa (rpadpa VOLUME) BBoIOM mIiecTHaAnAaTepUIHOr0 yrcaa ot 0
o F.

DEFTHED EHUVELIDOPE LWHVEFDRM SHHPES
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Puc. 10.5. Peoaxmuposanue uymoswix s3¢pgpexmos

AHaNOTrHYHO MOKHO OTPCHAKTUPOBATH M000i U3 JCBATHU 3(1)(1)6KTOB, a U1 BO3BpaTa B I''ITABHOC
MCHIO HY)>XHO HaKaThb KJIaBUITY 0.

B cucremuoM MeHto ecth eme onHa uHTepecHas pynkmust - SET CHANNEL LOOP
PARAMETERS, cnyxatuast 1151 ycTAaHOBKM Ha4aJlbHBIX METOK IIUKJIOB B Ka)KJIOM KaHaJe.

K ycimyram sToro myHkTa moJjie3HO MPUOETaTh B TEX MbeCcax, e MEJIOIUs HAYNHAETCS HE C
CUJIBHOM J10/TH (TO €CTh HE Ha CUET «pa3y), a ¢ 3aTakTa. HaxxmuTe kinaBuily 2 U yKaxkure, B
KaKOM KaHaJjie ¥ C KaKOro CMEIIEHUS MEJIOAHS B BEIOPAaHHOM Trojioce OyAeT HAaUMHATHCS TPU
noBTOpeHNH. HauanpHble METKU 3aJIal0TCS I KXKAO0T0 KaHaja B OTAETBLHOCTH (B TOM YHCIIE U
11 kKanana 3¢ dextoB FX), a cMeleHust MOTyT UMETh KakK MOJOKUTEIbHBIE, TaK U
OoTpUIaTeNbHbIe 3HaueHus. JJ06aBuM, 4TO OIITMOUTHCS B PACCTAaHOBKE ATHX METOK HE CTPAIITHO,
100 B J1I000H MOMEHT UX MOKHO MEPEMECTUTH KakK BIIEpel, TaK U Ha3ajl (eciiu BBECTH
OTPULIATENBHOE YUCIIO).

lnapa 9 Inasa 115
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IJIABA OJIMHHAILIATAS,

pPacCKa3bIBaOIasl 0 HEKOTOPLIX JOIMOJHHUTEC/ILHBIX BO3MOKHOCTHAX acceMﬁJIepa GENS4

Bo BTOpOIi I1aBe OBUIM MEPEUUCIICHBI JTUIIL CaMbie HEO0X0IMMbIe KoMaH bl peaakTopa GENS.
Jlo cux mop 3Toro ObUIO BIIOJIHE JOCTATOYHO TSI BBOJA, PEAAKTHPOBAHUS U TPAHCIISAIIAN
nporenyp 1 pparMeHTOB IPOrpamMm, MPeIOKEHHBIX B KHUTE. HO Korjja Bl HAUHETEe MHcaTh
CBOM COOCTBEHHBIE MTPHI, OHM HABEPHSIKA OKKYTCS 3HAUUTEIHHO OOJBIINX Pa3MEPOB.
Bo3MoxHO fake, 4TO UCXOAHBIC TEKCTHI B HECKOJBKO pa3 MPEB30UIYT MO0 00beMy BCIO
UMEIOIIYIOCS B HAJTMYUU TIAMSITh ¥ X TIPUIETCS pa30uBaTh Ha 4acTu. M BOT TOT/1a BB
MOYYBCTBYETE, UTO ONMCaHHbIX Bo3MOkHOCTEH GENS siBHO ManoBaTo. [loaTomMy B 1aHHOM T1aBe
MBI IPUBOJIUM OMUCAHUE HEKOTOPBIX JIPYTUX BEChMa MOJIE3HBIX KOMaH/ PEAaKTOpa, a TAaKKe
CIocoObI COKpAIICHHsI HCXOIHOTO TEKCTa U MPUIaHUs eMy OOJIbIlel HarsJHOCTH.

OYHKIHUA IIOUCKA/3AMEHDI

[Toka BbI HMeeTe A€o ¢ HEOOIBIIMMHU OOPBIBKAMH IIPOTPAMM, YTO-TO MOJIPABUTH B HUX HE
npencTaBisier ocoboro Tpyaa. Ho momnpoOyiite-ka mepeTpsaxHyTh OTPOMHBIN TEKCT, COCTOSIIINAN
U3 MHOTHX COTCH MHCTPYKIIMK ¥ HAUTH B HEM HY)KHOE MeCTO. Bpsiy1 i1 3TO 3aHATHE JOCTaBUT
BaM OOJIBIIIOE YJOBOJIBCTBHUE, & KOT/IA BBl HAKOHEI] OTHIIIUTE 3aBETHYIO CTPOUYKY, OXOTa
3aHUMATBCS C MPOrPAMMON MOXET U BOBCE YJIETYUUThCs. UTOOBI yOepeub CBOMX TOJIb30BaTeICH
OT HEPBHOTO HCTOIIECHUS, BRI3BAHHOTO TaKoH padoToii, hupma HiSoft Bkimroumna B penakrop
GENS xomanny, npeaHa3Hau€HHYIO JIJIs IOMCKA HY>KHOM MOCIeI0BaTeIbHOCTH CHMBOJIOB, /14
eIle ¥ ¢ BO3MOXXHOCTBIO 3aMEHBI €€ Ha APYryl0. JTa KOMaH/a 3allMChIBAETCS TaK:

F[HOMEep HauvaJIbHOM CTPOKM], [HOMEp KOHEUHOWM CTPOKM],
[TexcT nns nomuckal [, TEKCT IJiS BaMeHH ]

Kak u panb1ie, kBaJipaTHble CKOOKH YKa3bIBAIOT Ha HEOOSA3aTENbHOCTh MapaMeTpoB. Eciu
KaKOM-TO U3 HUX HE 3a/1aH, TO OH OepeTcs U3 MocieIHel BBeIeHHOH KoMaH 1bl. Boobie ke
Jy4llle Ha BCAKUN CiIydail mepedncisTh BCe 3JIEMEHThl KOMaH 1bl, 0COOEHHO MPH 3aMEHE TEKCTa.

IIpeanonoxum, BaM HY’KHO B TEKCTE MPOTPaMMBbI HAUTH BCE MECTA, 1€ BCTPEYAETCS METKA
LABEL. Beeaure B petakTope KOMaHy

F1,20000, LABEL

Kak Tonbpko yHKIMS HaiiieT mociea0BaTeIbHOCTh CHMBOJIOB, COBIAJAIOIIYIO C 3aJaHHOM
(LABEL), Ha skpaHe nosiBUTCSl CTpOKa TEKCTa, CoIeprKallias 3Ty nociaenoBaTenbHocTh, U GENS
nepeiieT B pexxuM peakTupoBanus. [Ipu aToM Kypcop Ui yno0cTBa aBTOMAaTUYECKH
YCTaHABIIMBAETCS B CAMOE Ha4ajo HalAeHHOro Tekcra. [locie aToro y Bac ects ABa BapuaHTa
JanbHeHIUX AeWcTBUi: 1100 3aKOHYUTh TIOUCK, HaXaB KiaBuily Enter, nu6o npoaomkuTs ero,
JUISL YeTr0o HEeT HaJJoOHOCTH HabupaTh KOMaH]ly 3aHOBO, a JOCTaTOYHO HAaXKaTh KiIaBuily F.
EcTtecTBEHHO, BaM HUYTO HE MEIIAET CPa3y K€ BHECTHU B TEKCT KAKUE-TO U3MEHEHHUs], HO €CIIH
OHHM JIOJIKHBI OBITH B€3/1€ OJHOTUITHBIMHU, IIPOIIE 3a/1aTh B KomaHae F takke u nocnenHuit
napametp. Hanpumep, uroOsl 3amenuts Bce nMeHa LABEL na METKA BBenuTe B peaktope
CTPOKY

F1,20000, LABEL, METKA



Bremrne noBeneHne QyHKIMH IPH 3TOM HE U3MEHUTCS: TIPU HAXOXKJACHUU TIEPBOTO UMEHU
CTpOKa TOYHO TakK e Oy/eT BbI3bIBAaThCS HA PelaKTUPOBAHKE, a KypCOp yKa3bIBaTh HA MEPBBIN
cumBoi cinoBa LABEL. Bbl Tak jke MO>keTe IpOJ0KaTh BHOCUTh U3MEHEHUSI BpYUHYIO U 110
JKEJIaHUIO MPOJIOJIKATH MOUCK 0e3 U3MEHEHUI TeKCTa WM MPEepBaTh BhINOJHEHNE KoMaH bl Ho
TEMNeph y Bac MOSBUIACH M MHAS BO3MOXKHOCTh. Ecii Haxath kinapumy S, To cmoBo LABEL
MTHOBEHHO 3aMeHuTCcA ciioBoM METKA, a Ha skpaHe MOosSIBUTCSA CIEAyIolasi HalIeHHAs! CTPOKa.

YIIPABJIEHUE TPAHC/IALUEA

OcHoBHas 3a/1a4a accemMOuepa - TpaHCISIINS HCXOAHBIX TEKCTOB, TOITOMY O TOM, KaK
MOJTy4aeTCsl HCTIOJHAEMBIH (paiiyl, He MOMEIIAEeT 3HaTh HECKOJIBKO OOJIbIIE TOTO, YTO BaM yXKe
u3BecTHO. [Ipr 00paboTKe HEOOIBIINX MPOrpaMM OOBIYHO OBIBAET BIIOJIHE JOCTATOYHO ITPOCTO
BBECTH KOMaH/y A, HO HHOTJIa MOXKET MOTPeOOBaThCs, HAIIPUMEp, Y3HATh aJpeca HEKOTOPHIX
METOK, BBIBECTH JINCTHHT aCCEMOJIMPOBAHMS Ha YKPaH WM pacredyaraTh ero Ha MpuHTepe. A Kak
6I)ITB, €CJIM KaKasd-TO 4acCTb IMPOrpaMMbl JOJKHA PAa3MEIIATLCS B 3KpaHHOI\/JI 00JI1aCTH IIaMSITH WIIN
Ha MECTE CUCTEMHBIX NepeMeHHbIX? nu pa3zMep mporpaMMbl MOTy4aeTcss HACTOIBKO OOJIBIINM,
YTO NEPEKPHIBAET HE TOJBKO UCXOAHBIN TEKCT, HO U KOJbI caMoro acceMbiiepa? Oxa3bIBaeTcs,
GENS no3BossieT cupaBUThCS U ¢ MOAOOHBIMU TpyaHOCTAMHU! Hy>KHO TOJBKO 1aTh emMy
COOTBETCTBYIOLIEE 3a1aHue. J[1 37TOro He0OX0AMMO yKa3aTh B KOMaHAE A JTONOJHUTEIbHbIE
napaMeTpbl, KOTOPBIE MBI PaHBILE TPOITYCKAIIH.

Kawouu acceméauposaHus
[TepBoe umcio, cieayoliee 3a KOMaHA0M A, Ha3bIBAIOT KIKOYaMHU acCeMOIMPOBAHUS, IOTOMY
YTO B 3aBUCUMOCTH OT HETO TPAHCISALUS IPOTEKAET C TEMU WM UHBIMH yciioBusMU. Kimtouu
MOXO0H Ha (Iary, Tak Kak KakJJOMy U3 HUX COOTBETCTBYET OIpe/Ie/IeHHbIN OUT 3a/1aBaeMOro
3HaueHus. [Ipu o0beAMHEHNN HECKOIBKUX OMTOB MOYKHO MOJIYYUTh KOMOMHAIIMIO Pa3IUYHbBIX
ycnoBuil. [lepeuncinnm 3Ha4eHNs BCEX MCIOIb3YEMbIX KIIIOUEH MPU YCTaHOBKE
COOTBETCTBYMOIIEro 6uTa B 1:
ouT 0 (1) - 3acTaBnseT accemMOep BBIBECTH TaOJIMILy apecOB METOK U 3HAUEHUH
KOHCTAHT B KOHILIE BTOPOT'O NMPOX0/1a TPAHCIISALUH;

ouT 1 (2) - npou3BecTy NPOBEPKY CUHTAKCHCA CTPOK IMPOrpaMMBbl, HE CO3/1aBasi IPU S3TOM
MAaIIMHHOTO KOJa;

ouT 2 (4) - BBIBECTH Ha BTOPOM IPOXO/IC JIUCTUHT aCCEMOIMPOBAHHS IIPOrPAMMBIL;
ouT 3 (8) - Ha BpeMs TpaHCISMHU Ha3HAUYUTh BBIBOJI BMECTO IKpaHa Ha IPUHTED;

out 4 (16) - peanpHO pa3MeIIaTh MAIMHHBINA KOJ[ Cpa3y 3a TabmauIeir MeTok (aapec,
yKka3zaHHbIN B tupekTtuBe ORG BAMSET TONBKO HA CO3aHHUE CCHUIOK B IIPOTPaMME);

ouT 5 (32) - He enaTh NPOBEPKU PACIIOIOKEHHUS KOJIa B MaMATH (OOBIYHO ke
MaKCUMaJIbHasi BEpXHssS TpaHuIla 3a1aeTcs cucteMaon nepemenHoit UDG 1 MokeT ObITh
U3MEeHeHa KoMaH10# penakropa U).

ITosicanM cMEBICTT HEKOTOPBIX HanOoJiee BAXKHBIX KIIFOUEH 1 ITOKa>XXE€M, KaK UMH I10JIb30BaThCA Ha
IMPpaKTHUKE. HepBBIfI KJII0Y OBIBAET COBCPIHICHHO HCO6XOI[I/IM, oo KpaﬁHeﬁ MEpPC, B ABYX CIIy4asax:
IIpu OTJIAAKE JOCTATOYHO OOoNIBIIINX mporpamm, YTOOBI 3HaTb, I'’/I€ UCKATh Ty UJIU UHYIO



MPOLIEAYPY U AJI ONPEACIICHUs aIPECOB MOAMPOrpaMM U IEPEMEHHBIX MPU UCIOJIb30BAHUU
MAaIIMHHOTO KO/Ia COBMECTHO C MPOTrpaMMaMHM Ha APYTUX SI3bIKAX WUJIH JUIS CBSI3U PA3IIUYHBIX
MOJlyJIed, TPAHCIUPYEMBIX pa3JesIbHO (YTO MOIENaeIllb, IaMATh SPeccy BECbMa OTpaHUYEHa U
WHOT/1a TIOHEBOJIC MPUXOIUTCS U30MIPATHCs). B Takux nporpammax, kak BUTBA C HJIO win
TEHEPATOP CITPAWTOB MbI IpeUI0KIIH OPOCTO# CIOCO6 BEIGOPA HEOOXOAMMO#H
IpoLEeAypbl U3 MAKeTa, HO OH HE BCETJIa MOXKET OKa3aThCsl MPUTOAHBIM. boiee Toro, B
T'EHEPATOPE CITPAVITOB nepeMeHHbIe pacroarainch B Gydepe IpHHTEpa, a 3T B
HEKOTOPBIX CIIy4asiX He JomyckaeTcs. Hampumep, B komnbsrotepe ZX Spectrum 128, kak MblI yke
TOBOPWJIH, B 3TOM 007aCTH COAEPIKUTCS BayKHAsi HHGOPMAIIHS, pa3pylIaTh KOTOPYIO HUKAK
Henb3s. BoT 31eck-To 1 moMoskeT kitou 1. PazmectuTe Bce nepeMeHHble BHYTPU IPOrpaMMBbl U
orTpanciupyiite ee komanaoi Al. Korma accembnupoBaHye 3aKOHUUTCS, Ha 9KpaH (WK Ha
MIPUHTED, €CIIH 3a7aTh pekuM A9 - 1+8) Oyner BbjaHa TabJIMIIAa METOK, B KOTOPOW HAMINUTE
HYXXHOE MM, a PSI0OM ¢ HUM - azpec. [t oOpamenus k aTtoMmy aapecy u3 beiicuka Bam
OCTaHETCS TOJIbKO MEePEBECTH IIECTHAALIATEPUUHOE 3HAUEHUE B JECSITUYHOE.

Kumroun 2 u 4 6bI1BaloT 0COOEHHO IMOE3HBI Ha dTale OTIaAKHU, a BOT 0e3 KiItoya 16 He 000HTHCH
MIPU TPAHCISALUU OOJIBIIMX MPOTPAMM WA €CIIU MAIIMHHBIA KOJI JOJIKEH pacrojaratbCs B
HEJOCTYIHBIX UHBIMH CpeIcTBaMU 00JacTsx namsaTi. Kak yxe roBopuiock, Ipyu UCHOIb30BaHUN
ATOTO KJII0Ya UCIOJIHAEMBINA KOJI pacrojaraercs cpasy 3a TaOJauIel CHMBOJIOB, CO3/1aBaeMOM
acceMOIIepOM Ha MEPBOM MPOXO/I€ TPAHCIAIUH (KOTOpasi, B CBOIO O4Yepelb, IOMEIIAETCS CIEIOM
32 HCXOJTHBIM TEKCTOM). DTO IMO3BOJISIET OTBECTH ISl HCIIOHSIEMOTO MOJTYJISI BCIO CBOOOTHYIO
namMaTh. OJIHAKO MOCJE COXPAHEHUS OJIYYEHHOW TPOrpaMMBbl Ha JIEHTE WUJIU JUCKE aapec
3arpy3Ku €€ KOJIOB B 3aroJIoBKe (paiiyia OKaykeTcsi paBHbIM TOMY, KOTOPBIi Bbl yKa3aiH B
mupektrBe ORG. Bcee agpeca nmepexo/10B, €CTECTBEHHO, TAK)Ke OYAYT MPaBUIbLHBIMH.

HpI/IMeHHTL HOCJ'IG,Z[HI/Iﬁ KJIF0Y 32 MOKHO JIMIIB B TEX ClIydasx, Korja Bbl a0COJIFOTHO YBCPCHHI,
YTO HUCHOIHICMBII KO IMOJIHOCTBIO YMECTUTCA B OHepaTHBHOﬁ ImaMsTH, “HaA4YC «XBOCT»
IIporpamMmel 3ajI€3€T B HAYAJIbHBIC aApcCa H3y, TAC TOJIKY OT HCTO HE 6y,HCT HHUKAKoro. OTOT
KJIFOY MOXKCET NPUHECTHU IIOJIB3Y, n0>1<aﬂy171, JIMIIb IpH CO3JaHUHU OINIECPATUOHHBIX CUCTEM UJIN
MepeMCIIACMBIX MOI[y.TICfI, HO 5Ta TEMa YK€ BBIXOAUT 34 paMKU Halel KHUTH.

Ycmanoeka pazmepa maéauysvt Memok
Cpenu coobmenuit GENS Ha skpaHe u3peaka MOXeT HOsSBUTHCS:

No Symbol table space!

TOBOpSIIIEe O TOM, YTO acCEMOIIEPY HE XBATHIIO TAMSTH JIJIsl pa3MelleHUs] TaOIHIIBl METOK. DTO
MOJKET IMOKa3aThCs CTPAHHBIM, OCOOCHHO €CJTU Ballla IporpaMma UMeeT HEOOIbIITNE pa3MePhl U
CBOOOJHOM MaMSATH Ha CAaMOM JIeJie OCcTaeTcs ele kunodaint 15-20. A Bce 1emno B TOM, 4TO
GENS nepen Havyamom TpaHCIALMH UCXOAHOTO TEKCTA BBIICISAET MO/ TaOJIUILYy HE BCE
MIPOCTPAHCTBO, a OMPECNIEHHBIX Pa3MepoB Oydep, BeTndrHa KOTOPOTO PACCUUTHIBACTCS UCXOIS
W3 pa3Mepa TeKCTa MpOrpaMMBbl, HaXOISIIEHCs B MaMsITH. Yem O0JIbIlie CTPOK BBl BBEIIH, TEM
OombIie okaxercs U Tabnuia. B O0NBIIMHCTBE clTydyaeB paCCYUTAHHOTO 00BEMa OKa3bIBACTCS
BITOJTHE JIOCTATOYHO, HO €CJTM TP HEOOIBIINX pa3Mepax TEKCTa OH Oy/IeT HACKIIIEH METKaMHU U
MPOYMMH UMEHAMH, TO TOT/Ia, CKOpEee BCEro, U MOSBUTCS YKa3aHHOE BHIIIE COOOIICHHUE.

BopoTbes ¢ mogo6Ho# cuTyarei moMoXXeT BTOPOi mapaMeTp, 3a7aBaeMblii B komanae A. OH
COOTBETCTBYET pa3Mepy cozaBaeMoil Tabnuisl B Oaiitax. Harmpumep, eciiu BBl cuuTaere, 4To
TaOJIMLBI B JIBE C TOJIOBUHOM ThICAYH OalT OyleT JOCTAaTOYHO, BBEUTE JUIsl HaYaa
acceMOJIMpOBaHMs KOMaHy



A,2500
HpI/I HCO6XOI[I/IMOCTI/I, KOHCYHO, MOXKCTEC YKa3aTh TAKKEC W KIIFOYH TPAHCIIAIH.

K 3T0i1 BO3MOKHOCTH MOKHO an/I6eraTL H B TCX ClIy4daidXx, Korja peaﬂbeIﬁ pasMeEp Ta6J'II/II_IBI

METOK MOJYYaeTCsi HAMHOTO MEHbIIIE paCCUUTAHHOTO accemOnepoM. Takum oOpazom, Hanpumep,
MO>KHO BBICBOOOJUTH JIOMOJHUTEIHHOE IPOCTPAHCTBO AJISl Pa3MEIlleHUs] UCIIOJIHAEMOT0 KO/Ia.

TPAHCJIALOUA BOJIbIIUX ITIPOT'PAMM

Oco0eHHO MHOTO CIIOKHOCTEH BO3HHKAET IPU TPAHCISAIMH OOJIBIIUX IPOTPaMM, U B IEPBYIO
o4epesb 3TO KacaeTcs TeX, KTO eIIe He ycrel 003aBeCTUCh TUCKOBOW ONEPAIllMOHHON CHCTEMOM
TR-DOS u anantupoBanHo# K Hel Bepcueit accembiiepa gens4b nunun GENS4D. Onnako 310 He
O3HAYaeT, YTO €CIM TEKCT MPOrpaMMBbl, TabIHIa METOK, HCHIOIHAEMBIH (daiin u cam accemOiep
HC YMCIIAIOTCA B I[MIaMATHU, TO MEUYTY O CO3JaHHNU CCPbE3HBIX UI'POBLIX MTPOrpaMM MOKHO
noxoponutb. Accembiep GENS4 nmpenocrasiseT BO3MOXXHOCTB TOIYYEHHS JOCTaTOYHO
00BEMUCTHIX UCTIOIHAEMBIX MOJIYJIEH, COMMOCTABUMBIX C pa3MepaMu YIPABJISIONIEH YacTH
¢dupMeHHBIX TporpamMM. be3ycioBHO, 3TO MOTpeOyeT OT BaC HEKOTOPOTO TEPIIEHHS, HO €CIIH €CTh
’KEJIaHUE, BCE OCTAILHOE MPHIIOKUTCSL.

KoHevHOo, MOXHO TPaHCIUPOBAThH Pa3HBIE MOYJIH TIPOTPAMMBI Pa3ACeIbHO U ONPEICIISTh
riobaibHbIC apeca, 3alpallinBas BHIBOJ] TaOIHIII METOK (CM. KJIFOUU acCEeMOIUPOBAHUS).
OpnHako Mog00HBINH METO] BPSIIT JIM MOKHO Ha3BaTh XOTh CKOJILKO-HUOYAb YAOOHBIM U
npuberaTh K HEMy UMEET CMBICII JIMIITh B UCKITFOYUTEBHBIX CITy4asiX, KOT/Ia BCE OCTaJIbHOE HE
noMoraet. Mbl ’Ke COBETYyeM BOCIIOJIB30BATHCS APYTrOi BO3MOXKHOCTBIO, UMEIOIICHCS B
accembnepe GENS4.

Wnes 3akmogaeTcsi B TOM, YTOOBI HE 3arpy»aTh B AMSITh UCXOIHBIA TEKCT POTPaMMBI, a
TPaHCIUPOBAThH €T0 HEMOCPEACTBEHHO C BHEITHETO HOCUTEINS. DTO MO3BOJIUT BEICBOOOINUTH
MaKCHUMaJIbHOE TIPOCTPAHCTBO, TaK KaK IMEHHO TEKCTOBBIN (hailyl MMeeT HanOOJbIINE pa3MephI
110 CPaBHEHUIO C TabIMIIed METOK M UCTIONHseMbIM (aiinom. Ecin Bam komnbroTep He CHa0KeH
JIICKOBOJIOM M BBI BEIHYKJIEHBI pa0dOTaTh C JIEHTOH, TO MPEXK/IE BCEroO MOTPEOYETCs CO3/1aTh
TEKCTOBBIN (hailn B criennanbHOM (popMate, MPUTOJHOM /sl TPAHCISILMU TakuM criocobom. [Tpu
stoM GENS pa30uBaer ucxoaHblii TEKCT Ha HEOObIINE (PPArMEHTHI, @ 3aTEM CUUTHIBAET U
TpaHcnupyeT (aiin mo yactaM. CUUThIBaHUE IPOUCXOAUT B CIIELUAIBHO MTPeIHA3HAUCHHBIHN JUIs
ATUX 1enen 0ydep, pazMep KOTOPOro HeOOXOAMMO yKa3aTh B caMOM Havalie paboTel. BBequte B
penakrope komanay C (Change buffers - usmenuts 6ydepsr). Ha sxpane mosiBuTCs 3amnpoc:

Include buffer?

Ha KOTOPBIN HYKHO BBECTH pa3Mep BXOJHOTO Oydepa il BKIIOYaeMbIX (aiioB B OalTax.
BBenuTte B oTBeT Ha Hero, Hanpumep, 3HadeHue 1000. 3aTeM BBl yBUAMTE €111€ OJMH 3apocC -
Macro buffer? - kotopslii Hac moka He HHTEPECYET, OATOMY €r0 MOXKHO HPOIMYCTHTh, IIPOCTO
HaxkaB Enter. [Tocne aToro 3arpy3ure TEKCT MpOTpaMMBbI B TaMSATh U COXPAaHUTE €r0 CHOBA, HO
y)Ke He 0OBIYHBIM 00pa3oM, a ¢ moMoIisio komauael T. Ee popmaTt moxox Ha ¢popmar
KOMaH/JIbl P 171 coXpaHeHUsl TeKcTa:

T[Hau.crpoka], [KoHeuH.cTpoKa], [MMa_ danna]
Hanpumep, uToObI IepeBeCTH BECh UCXOIHBIN TEKCT BO BKJIIOYAaeMbIi (popmaT U 3amucarhb €ro B
¢aiine c umenem INCL, HyHO BBECTH KOMaH[y

T1,20000, INCL



Ternepb ouncTUTE NAMATh KOMaHI0W Z M HANUIIUTE OJHY-CIMHCTBEHHYIO CTPOKY:

10 *F INCL

OOpatuTe BHUMaHKE, 4YTO KoMaH1a accembiuepa *F (He myraiiTe ¢ KOMaHIaMH peaaKkTopa)
JIOJDKHA HaXOJIUTHCSI B TI0JIe METOK, a UM (paiiyia 3amuchIBacTCs CISI0M 3a Heil mociie
eIMHUYHOTO Mpobena. 11 Havasia TpaHCISIMKM BBEIUTE KOMaHy peaKTopa A, Hapumep:

Al6,5400

KoneuHo, pazmep TabauIIbl METOK B BallleM CIIydae MOXKET OTPeOOBATHCS COBEPIICHHO WHOM,
HO Ba)XXKHO TO, YTO OH 00513aTeNIbHO JOJKEH OBbITh YKa3aH, TaK Kak IPH €JUHCTBEHHOM CTPOKE B
namstd GENS st aTux Hyx7 3ape3epBupyeT npumepHo 100 6aifT, KOTOPHIX XBaTUT OT CHJIBI Ha
napy J€CSITKOB METOK. Pazmep TabuuIibl xKenaTeabHo 331aTh MaKCUMAaJIbHO OJIM3KUM K TOMY,
KOTOPBII OyJeT NCIOIB30BaH, H YTOOBI Y3HATh €r0, MOXKET IOHAI00UTHCS CHAavyasa
OTTPAHCIUPOBATH MIPOTPAMMY «BXOJIOCTYIO», UCIIOJIb30BaB KJItoY 2. J{71s1 OKOHUATEeIbHON
TPaHCIALUY JKETIATENbHO IPUMEHUTD KIIt0U 16, KOTOPBIN OTBEIET MAKCUMYM MaMATH AJIs
UCIIOJIHAEMOTO MOJTYJISL.

TakuMm 00pa3zoM MOKHO 00padaThIBaTh UCXOIHBIE TEKCTHI IPOTPAMM, TPEBOCXOIAIINE pa3Mephl
BCel CBOOOIHOM MmaMsITH KOMITbIOTEepa. Bellb TEKCT MOXKET pacnoiaratbCs He B OJTHOM, a B
HEeCKOJIbKUX (haiinax ermie 70 00paboTku ux komanaou T. Hanpumep, mporpamma MOON
3annMaet 3 aiina. Co3gaiTe U KaXKAO0TO U3 HAX TPH BKIIFOYAeMBbIX (aiiia ¢ UMeHaMu
MOONI1, MOON2 u MOON3, a 3aTeM BBEIUTE TPU CTPOKHU

10 *F MOON1
20 *F MOON2
30 *F MOON3

KOTOpBIE OYyT TPAHCIUPOBATHCS yXKE OMHUCAHHBIM CIIOCOOOM.

HpI/I HCIIOJIB30BAHHUHU TAKOT'O METOJa TPAHCIIAIMHU HYKHO IIOMHUTL €IS 00 OJHOM. Ecmu BBI
co3/aNu BKItouaemble (ailiibl, HO HE CTaIM UX TPAHCIMPOBATh CPa3y ke, a PEIIHIN OTI0KUTh
3Ty paboTy 0 CIEAYIONIETO pa3a, TO Mepel HadyaJIoM acceMOIUpOBaHus HE0OX0AMMO Oy et
3aHOBO yKa3aTh pazMep Oydepa Ui BKIIOUYEHUS, IPUYEM OH JO0JKEH B TOUHOCTH COBIAAATh C
YKa3aHHBIM MPU COXPAHEHUU TPOrpaMMbl KOMaH 0 T.

Ob6nanarensm auckoBoit cuctembl TR-DOS moBesno HecpaBHeHnHO Oombiie. [Ipu pabote ¢
JIMCKOM HE HY)KHO MEePEBOANTH (halliIbl B CTICIIHAIBHBIN (DOpMAT, IOCTATOUYHO BOCTIONB30BAThHCS
komanaoi *F ¢ ykazanueM umeHu Qaiina, KoTopoe J0JDKHO HAYUHATHCS, KaK U B TIPOUYHX
KOMaHJ1ax paOOThI C BHEIIIHEW MaMsIThIO, C yKa3aHHsl HOMepa JUCKOBOa, HAIIPUMED, CTPOKa

10 *F 1:BATTY

OTTPaHCIMPYET HEMOCPEICTBEHHO C JAMCKA, HAXOSAIEroCs Ha TUCKOBO/IE A, TEKCTOBBIHN (hailn ¢
umenem BATTY. IlpaBaa, u B 9TOM citydae moTpedyeTcs 3a1aTh pa3Mep TabIUIIBI METOK
JIOCTaTOYHBIX Pa3MEPOB, HO U HE CIUIIKOM OOJIBIION, 4TOOBI OCTAIOCHh OOJIBIIIE MECTa st
ucnoyHsseMoro daiina. C 3TOH ke IEeNbI0 TAKKe KeJIaTeIbHO yKa3aTh KoY 16.

E1ie onvH cyniecTBEHHBIN TUTIOC UCIIOJIB30BAHUS [T TPAHCISALUU IUCKOBOAA (TOMUMO
CKOPOCTH CUMTBIBAHMSI) 3aKJIFOUAETCS] B TOM, UTO €CJIM MCTIOIHIEMbIH MOYJb IEPEKPHIBAET BCIO
CBOOOJIHYIO MAMSITh, yXKe IMOyYE€HHBIH MAITMHHBIA KO/ «cOpachIBaeTCs» Ha JUCK MOPLUAMH 110
Mepe 3anoiHeHus naMatu. OIHaKo B 3TOM Cilydae HeoOXOUMO yKa3aTh U TPETUH mapameTp B
KOMaH/JIe peiakTopa A - UMsI BBIXOIHOTO (haiia, To ecTh Toro (aiina, B KOTOpbIi Oyaer
3arucaHa OTTpaHCcIupoBaHHas nporpamma. K npumepy, 3T0 MOXKET BBITJIAIETh TaK:



A16,8000,2:BATT.EXE
[Toce accemOmupoBaHUs TEKCTA UCIIOTHAEMBIN MOJTYJIb Oy/IET COXpPaHEH Ha JTUCKETE B
muckoBoae B mox umenem BATT.EXE.

MAKPOOITIPEJAE/IEHUA

Kaxk BbpI MOrIM 3aMETUTh, BO MHOTHX IPOrpaMMax MOBTOPSAIOTCS COBEPIIEHHO OJHOTHUITHbBIE
(dbparMeHThl TEKCTa, OTIMYAIOUINECS TOJIBKO 3HAUEHUSIMU OTJEJIbHBIX PETUCTPOB, a TO U BOBCE
copnaaronue. OKa3bIBaCTCs, B TAKUX CIIyYasx HE 00s13aTEIbHO KaX/IbIi pa3 MepenuchiBaTh
OJIHY U TY € MOCJIeI0BAaTEIbHOCTh KOMaH . Bbl MOXkeTe 0003HAUUTh JaHHYIO
MOCJIEA0BATEIbHOCTh CIEHUAIBHBIMU JUPEKTUBAMHU, O KOTOPBIX MbI CKaKEM HHKE, U IIPUCBOUTD
eit kakoe-HHOy1b UMs. A B JanbHENIIeM, B TeX MECTaX TEKCTa, i€ OHA JI0JKHA MOSIBUTHCS,
JIOCTATOYHO 3aIMCHIBATH TOJIBKO €€ MMs. Takue pparMeHTHl TEKCTa Ha3bIBAIOTCS
MaxpoonpeoeieHuAMY WA MAKpOCaMu, a UM MaKpoca - MaKkpoOKOMAHOOU.

[l onpenenenns Makpoca B I10JI€ METOK 3alIMCBIBAETCS €70 M3, a B I10JI€ MHEMOHUK -
nupektuBa accembiepa MAC. 3areM NUIIETCs TEI0 MaKPOOIIPEIEIEeHHUs, COCTOSIIEE U3 JIF0ObIX
KOMaH/I, ¥ 3aBepluaercs 3anuchk aupekTuBoil ENDM. B kauecTBe npruMepa MOKHO MPEIIOKUTH
TaKoOW MaKkpoc:

PRAT  MAC
LD A, 22
RST 16
1D A,B
RST 16
LD A,C
RST 16
ENDM

Bcesikuit pas, korja B mporpaMMmy noTpedyercs BKIOYUTh 3aIUCAHHYI0 MEXy JTUPEKTUBAMU
MAC u ENDM nocnenoBaTenbHOCTh UHCTPYKLIUNA, JOCTATOYHO B [10JI€ MHEMOHUK 3alMCaTh
MakpokoMmany PRAT. DTo no3BOIUT COKpATUTh HCXOIHBIM TEKCT IPOrPaMMBI U CAENIATh €T0
HECKOJIbKO 00Jiee HarJISIIHBIM, IPUOJIN3UB 3alIUCh K SA3bIKaM BBICOKOTO YpOBHS. JlelicTBUTENBHO,
Be/Ib MAaKPOKOMaH/Ibl OU€Hb IMOXO0KU Ha oneparopsl belicuka. Hanpumep, BMecTo TOro 4toos!
NHCcaTh

CALL 3435
LD A,2
CALL 5633

MO3KHO 0()OpPMHUTH TOT (parMeHT B BU€ MaKkpoca U nmpucBoutsh emy ums CLS. Toraa mis
OYHUCTKH 9KpaHa Bbl CMOXeETe Ha BpeMsl 3a0bITh ajipeca COOTBETCTBYoIMX nporenyp 113V u
3alMChIBATH B MTOJI€ MHEMOHMK 3TOT CTapblil 3HAKOMBIN oniepaTop belicuka.

[Tpu 3agaHny MaKpOCOB MMEETCS PsiI OTPAaHUYCHUH, KOTOPBIE HEOOXOIMMO BCET/Ia YIUTHIBATH.
Bo-nepBbix, "MeHa MaKkpoOOIpeIeIeHui B OTJIMYKE OT UIMEH METOK MOT'YT COCTOSITh He OoJiee
YeM U3 TSITH CUMBOJIOB. [IpudeM JMITHIe CUMBOJIBI B 9TOM CITydae HE UTHOPUPYIOTCS, a
IPUBOJAT K MOSBICHUIO OIIMOKH (BOOOIIE e JTyyllle 00XOAUTHCS YETHIPbMSI CUMBOJIAMH, TOTa
BbI N30aBUTE CeOS OT JIMITHUX BOMIPOCOB). BO-BTOPHIX, BHYTPH MaKpOOTIPEIEICHUS HE JOTKHO
OBITH CTPOK C METKaMH, TaK KaKk MHOTOKPAaTHOE UCIOJIb30BaHKUE OJJHOTO M TOTO Xe Makpoca
IpHUBeNET K AyOJIMPOBaHUIO UIMEH U B PE3yJIbTaTe TakyKe MOSIBUTCS cOOOIIeHHe 00 omunoKke
TpaHcnauuu. He 1omyckaroTes 1 BIOXKEHHU MaKpOCOB, TO €CTh BHYTPU MaKpOOIIpeIeIeHus He
MOTYT BCTPEYATHCSI CCHUTKU Ha PYTUE MaKpPOCHI.



MBI yke TOBOPHUIIM, YTO B MAKpOCaX MOXKHO OIIPEAEIIATh HE TOJIBKO CTPOIrO COBIAAIOIINE
(parMeHThl HCXOIHOI'O TEKCTA, HO U CJeTKa OTIIMYAIOIIUECS APYT OT Apyra. OTO CTAaHOBUTCS
peanbHbIM O1arogapsi BO3MOXXHOCTH UCIOJIB30BAHUS TaK HAa3bIBAEMbIX (hOPMaTIbHBIX
napaMeTpoB. I KaKIoro Makpoca JOIyCKaeTcs 3aaBaTh 10 16 Takux nmapameTpos.
Hanpumep, npu pucoBaHuN TOYEK Ha 3KPAHE HYXKHO YKA3bIBaTh JABE KOOPAMUHATHL. MOXKHO
HamnMcaTh Makpoc, B KoTopoM peructpsl B u C OyayT 3arpyxkarbcs TpeOyeMbIMU 3HAUEHUSAMU U
KOTOPBIN BBI3BIBAECTCA KOMAaHI0M

PLOT  X,Y

rae X u 'Y - moOble 10MyCTUMBIE B OTHOUMEHHOM ornepaTope beiicuka 3HadeHust KoopiuHaT.
DopMalbHBIE TApAMETPHI B MAKPOOTIPEACIICHUH 3aJAF0TCS 3HAKOM PaBEHCTBA (=) U CHMBOJIOM,
KOJl KOTOPOT'O COOTBETCTBYET MOPSAKOBOMY HOMEPY (haKTUUYECKOTO IMapameTpa B
MakpokoMasie. i nmepBoro napameTpa 3TOT CUMBOJ MOKET uMeTh Kol 0, 16, 32, 48 u Tak
Jajee, BTOPOU mapaMeTp OyIyT OMUCHIBATH JI00bIE CUMBOJIBI ¢ Kogamu 1, 17, 33, 49... UToObI He
3aImyTaThCsl, PEKOMEHIYEM HCIIOIh30BaTh MU(PPoBBIe CUMBOIIBI OT 0 10 9 1i1st onpeeneHus
MEPBBIX JIECATH MapaMeTPOB, a OCTalIbHbIE 6 MOXHO 3a/1aBaTh, HanpuMmep, OykBamu K, L, M, N,
O u P. Torna makpoc PLOT OyneT 3anucan cieayronmm 00pa3oMm:

PLOT  MAC
LD c,=0
LD B,=1
CALL 8933
ENDM

[Tocne Tpancnsuuu BeienpuseaeHHor makpokomanasl PLOT ¢ mapamerpamu 100 pis
koopauHathl X U 80 mis Y MOTyduTCs Ceayromas Mmocjae0BaTeIbHOCTh KOMaH/T
MUKpOTIpOIIeccopa:

LD C,100
LD B, 80
CALL 8933

TO ecTh popmanbHbie TapameTpbl =0 u =1 3amensrcsa paxtuyeckumu 100 u 80 COOTBETCTBEHHO.

[Tpu HanMcaHUU MaKpOKOMaH/ HY>KHO TIOMHHUTh, YTO €CJIM UMsI MaKpoca COCTOUT U3 MATH
CHUMBOJIOB (HaIlOMHUM €11I€ pa3, YTO ATO MaKCUMajbHasl IJIMHA UMEH MaKpOCOB), TO
(bakTHUecKue nmapaMmeTpbl 00s3aTeIbHO HY)KHO 3aKJII0UaTh B KPYIJIble CKOOKH, Hapumep:

PRINT (TEXT)
[Ipexxne ueM npuUBeCTH IPUMEP UCIOIb30BaHUS MAKPOCOB B peaibHON porpaMme, 100aBUM,
YTO B Ka4E€CTBE [1apaMETPOB MOT'YT BBICTYIaTh TOJIBKO HENIOCPEICTBEHHBIE YHCIOBBIE 3HAUCHUS.
Hcnonp30BaHnEe CUMBOJIBHBIX CTPOK (32 UCKIIOUEHHEM UMEH METOK U KOHCTAHT) HE
pasperniaercs.

Bo Bpems TpaHCIAIMK TEKCT MaKpPOOTIPEEIICHUs HE TIEPEBOIUTCS CPpa3y B MAIIMHHBIE KOJIBI, a
MOMEIAETCs B CHIEIUaIbHBIN Oydep, U3 KOTOPOro 3aTeM H3BJIEKACTCs TI0 Mepe HEOOXOAMMOCTH.
[TosTOoMy mepes; BBOJJOM KOMaH/Ibl A HE0OOXOAMMO yKa3zaTh pa3Mep 3Toro Oydepa ¢ moMoIso
komauabl C. [loMHHTE, TIPU BBO/IE ATOM KOMaH/ bl CHaUaIa 3ampalinBaeTcsi pa3Mep BXOIHOTO
oydepa Include buffer?, a 3aTem nosiBsieTcs emie oaun 3anpoc - Macro buffer? Ha Hero HyxHo
BBECTH KOJIMUECTBO 0aiT, TOCTATOUHOE IS pa3MEIIeHHs TEKCTa BCEX MaKpOOTpeAeieHUH,
3aJ]aHHBIX B porpamme. Eciii 3a1aTh CIMIIIKOM MaJIeHBKOE YHCIIO, TO BO BPEMSI IIEPBOTO
nmpoxoja acceMOnupoBanus mosiButcs coodmenue No Macro Space. B atom citydae Hy>KHO
MTOBTOPHUTH BBOJI C OOJIBIITUM YHCIIOM. B IpHBEIEHHOM HIDKE TIpUMEpPE JUTSl pa3MeICHIS
MakpocoB goctatouHo 300 OaiT.



PRN

PRAT

COLOR

CLS

PSET

DRAW

UP RT

DN_RT
DN _LF

ORG 60000
ENT S
; TNleuarp ASCIIZ-CTpPOKM B IO3ULMM 3KpaHa, 33alaBaeMOM IEPBBEIMU IOBYMSI
MAC
LD B,=0
LD c,=1
LD HL,=2
CALL PRNZ
ENDM
; [IoBMLMOHMPOBAHME IIedUaTu
MAC
LD A,22
RST 16
LD A,B
RST 16
LD A,C
RST 16
ENDM
; YcraHoBkKa ueeToB INK m PAPER, a Takxe LpeTa Oopnwopa
MAC
LD A,=1*8+=0
LD (23693) ,A
LD A,=1
CALL 8859
ENDM
; OumMcTKa SKpaHa M HAa3Ha4YeHMe BBIBOJA Ha OCHOBHOM 3KpPaH
MAC
CALL 3435
LD A,2
CALL 5633
ENDM
; Ycranorka PLOT-nmosuumm 6e3 pUCOBAaHMA TOUKU
MAC
LD L,=0
LD H,=1
LD (23677) ,HL
ENDM
; UepdueHMe JIMHMM M3 Tekyumey PLOT-nosmuumn
MAC
EXX
PUSH HL
LD DE, =0
LD c,=1
LD B,=
CALL 9402
POP HL
EXX
ENDM
; HampaBJieHMs PMCOBAHMA JIMHUN
EQU #0101 ;BBEPX U BIIPABO
EQU #FFO1 ;BHM3 M BIPAaBO
EQU #FFFF ;BHMU3 U BJIEBO
EQU #01FF ;BBEpPX U BJIEBO
COLOR (5,0)
CLS
PRN 5,8, TEXT1
PRN 7,7,TEXT2
PSET 48,144
DRAW UP_RT,131,0
DRAW DN RT, 0,39
DRAW UP_LF,131,0
DRAW UP RT, 0,39

rnapaMeTpamm



PSET 50,142

DRAW UP RT,127,0

DRAW DN RT, 0,35

DRAW UP_LF,127,0

DRAW UP_RT, 0,35

RET
; lNomnporpamma nedatu ASCIIZ-CcTpOkKM, BE3HBaeMasa MaKpocoM PRN
PRNZ PUSH HL

PRAT
PRNZ1 LD A, (HL)
INC HL
AND A
JR Z,PRNZ2
RST 16
JR PRNZ1
PRNZ2 POP HL
RET

TEXT1 DEFB 16,2,19,1
DEFM "*** DEMO ***"
DEFB O

TEXT2 DEFB 16,6,19,1
DEFM "### MACROS ###"
DEFB 16,5,0

Nmest BO3MOXKHOCTB paboTaTh ¢ JUCKOBOJOM, OYEHB yJI0OHO cOOpaTh BCE MAKPOCHI B OJTHOM WJTH
HECKOJIbKUX (haiiiax (Hampumep, Mo POJICTBY BBHIMOIHAEMBIX (DYHKIUI) U 3aTeM MpU
HEO0OXOIMMOCTH BKJIIOUATh UX B UCXOJHBIN TEKCT C MOMOIIBI0 KOMaH bl accemoiiepa *F. Tak
KaK MaKpOChI Cpa3y He TPAHCIUPYIOTCS, TO 3TO HUKAK HE MOBIUSET HAa pa3Mep HUCIIOIHIEMOTO
KOJIa, TaXKe €CJIM CPEI BKIIFOYAEMbIX MAKPOCOB €CTh TaKUE€, KOTOPHIE HU Pa3y HE UCIIOIb3YIOTCS
B niporpamme. OHH, KOHEYHO, 3alMyT HEKOTOPBIA 00BEM MaMsITH, HO TaK U OCTaHyTcs B Oydepe
HEBOCTPEOOBAHHBIMH.

B 3akiroueHne xouercs mpeJocTepeyb Bac OT YPE3MEPHOTO YBICUEHHUSI MaKPOOIIPEAETICHUSIMH.
Bo BceM HYXHO 3HaTh Mepy. YUTUTE, YTO MAKPOCHI MOTYT 3alIPOCTO CBECTH BCE NMPEUMYILECTBA
accemOiepa Ha HeT, CHU3UB 3((PEKTUBHOCTh IPOrPaMMBbl, B JIYUILIEM Cllydae, 10 YPOBHS
KOMITHJISITOPOB.

JUPEKTHUBBI YCJIOBHOM TPAHC/IALIMU

Pa6oras ¢ GENS4, y Bac ecTb BO3MOKHOCTb I1OJIy4aTh Pa3IMuHbIe BAPUAHTHI UCIIOIHSAEMOTO
KOJIa B 3aBUCUMOCTH OT BBITNIOJIHEHMSI T€X WJIM UHBIX YCIOBUH. JJOCTUraeTcst 3T0 BKIOYEHUEM B
nporpamMmy koMman[ yciaoBHo# Tpancisiuu IF, ELSE u END, koTopble 3anuchIBaloTcst B 110JI€
MHEMOHHUK (3TH CJI0Ba HE OTHOCATCS K 3apEe3epBUPOBAHHBIM U MIOTOMY UX MOYKHO HCIOJIB30BAThH
B KaUeCTBE METOK, HO He MaKpokoMaH[). OOImuMiA BUJ TEKCTa IPOTrPAMMBI IPU ITOM OyAeT
TaKHM:

IF BEIPAXEHME
KOoMaHOe 1

[ELSE
KOMaHOEL 2]

END

Komanpaa ELSE u cienyromuii 3a Heii OJIOK MHCTPYKIUNA «KOMaHJbI_2» SBISIOTCS
HE00s13aTeTbHOM YaCThI0 YCJIOBHOM KOHCTPYKIIHH, IOATOMY B JAHHOM IIPUMEPE OHU 3aKITFOYCHBI
B KBaJipaTHbIe cCKOOKH. Eciu 3HaueHue BeIpakeHus mnocie komanas! [F uctunHo (TO ecTh He



PaBHO HYIIIO), TO TpaHCIAUpyeTcs 010k KomaH[ «koMmaHael _1» no ELSE wnu, ecnu ero Her, 10
END. B npotuBHOM city4ae (eciu 3Hau€HHE BRIPAXKCHHS PAaBHO HYIIO) aCCEMOJIUPYIOTCS
«xomauabl 2» nocie ELSE, koneuHo, eciu 3Ta komanja yka3ana. [locie END tpaucusuus
TEKCTa MIPOTEKaeT KaKk OOBIYHO.

YacTo 3TH KOMaH/bl UCTIOIb3YIOTCS JUISl OJIYYEHHS pa3IMYHbIX BEPCUI OJHOM U TOM ke
MPOrpaMMBbI, OJIHA U3 KOTOPBIX, HAIPUMED, TIPEeIHA3HAYCHA JIJIsl pa0OThI Ha «OOBIYHOM» Speccy,
npyras Ha ZX Spectrum 128 u T. . Ho, Ha Ham B3ruisi1, HanboJiee moJIe3HbIMA OHU
OKa3bIBAIOTCS MTPU HAITUCAHUU MAKpOOMpeieieHui. B 3ToM cilydae MakpoC MOYKHO COCTaBUTh
TakuM 00pa3zoM, YTOOBI B 3aBUCMOCTH OT 33/IaBa€MbIX B MaKPOKOMaH/IE TapaMETPOB
MOJIy4aJicsd MaKCUMaJIbHO KOMIIAKTHBIN KOJ. PaccMOTprM Takol npumep:

CHAN MAC
IF
LD
ELSE
XOR
END
CALL 5633
ENDM

Berperus B Tekcte Makpokomany CHAN, accem6Giiep 0OpaTtuTcst K OIHOMMEHHOMY Makpocy U
B [IEPBYIO OUEpeIb IPOBEPUT 3HaUEHHE IepBoro napamerpa =0. Eciu ero BennunHa oTau4Ha
ot 0 (ycrmoBue UCTUHHO), TO TpaHcnupyeTcs komanna LD A N, 3atem accemOarpoBaHue
npoxaoJpkaercs nocie komanibl END. B mpoTuBHOM ke cityyae, TO €CTh €CJIN 3aJaHHbIN
napameTp paBeH 0 (ycrmoBue J0KHO), To 0O6pabarteiBatoTcsi komanabl nocie ELSE, B nanHoM
ciydae - XOR A u npanee TeKCT TpaHCIHPYETCs, KaK U B IpeAbAyIieM BapuanTe. [loatomy
MOCIIe TPAHCISIIIMA MaKPOKOMAaHIbI

>l
~ o
I
o

;ecynu nepee napameTrp He 0

>

;eciu napamMeTrp paseH 0

CHAN 2
MOJIYYHUTCS TOCIICAOBATCIBHOCTD I/IHCTPYKI_II/Iﬁ

LD A,?2
CALL 5633

a €CJIM 3aJ1aTb

CHAN O
TO TaKasA MakKpOKOMaHa OTTPAaHCIUPYCTCA NHAYC:

XOR A
CALL 5633

[TpuBenem apyroii, 6osee cepbe3HbIi MpUMEp NPUMEHEHUsI KOMaH]| YCJIOBHON TPaHCIALMU B
MaKpocax:

ORG 60000

UP EQU 1

DN EQU %10

RT EQU %100

LF EQU %1000

SCRL MAC
PUSH BC
1D HL,=1*256+=0
LD (COL) , HL
LD HL,=3*256+=2
LD (LEN) , HL
IF =4 & UP ;ecnu 5-u napamerp = UP
CALL SCR UP
END

IF =4 & DN ;ecnm 5-1 napameTrp = DN



CALL SCR DN

END

IF =4 & RT ;ecmm 5-1 napamerp = RT
CALL SCR RT

END

IF =4 & LF ;ecnm 5-1 napamerp = LF
CALL SCR _LF

END

POP BC

ENDM

LD B,16

SCRL1 SCRL 10,4,5,7,UP
DJNZ SCRL1
LD B,16

SCRL2 SCRL 10,4,5,7,RT
DJNZ SCRL2
1D B,16

SCRL3 SCRL 10,4,5,7,DN
DJNZ SCRL3
1D B,16

SCRL4 SCRL 10,4,5,7,LF
DJNZ SCRL4

SCR UP .........
SCR DN .........
SCR RT .........
SCR LF .........
COL DEFB O
ROW DEFB O
LEN DEFB O
HGT DEFB O

B Beipaxkenusix accem6iepa GENS oTcyTcTByeT 3HaK paBeHCTBA, HO M3 3TOr0 3aTPYAHEHUS
MO3KHO BBIUTH, €CIIU YIOTPEOUTH Nopaspsnyto onepauuto «1» - AND, o6o3HauaeMyro
CHUMBOJIOM «ammepcan» (&), a B COOTBETCTBYIOIIEM TapaMeTpe UCIOIb30BaTh OT/IE/IbHBIE
OUTBI, YKa3bIBAOIIME HAa pa3IUYHbIE IeHCTBUSA. B mpuBe1eHHOM MaKkpoce Mociie OnpeesieHus
rpapuueckux nepeMeHHbIx COL, ROW, LEN 1 HGT B 3aBUCMMOCTH OT MOCJIEIHETO MapaMeTpa
BBI3bIBAETCS O/IHA U3 YETHIPEX MPOLEAYDP CKPOJIJIMHIOB (HAIIOMHUM, YTO CaMU IPOLEAYpbl ObUIN
omnucansl B 6-if rnase). Kak Buaure, 61aronaps KoMaHaM yCIOBHOM TPaHCISLMU CTAJIO
BO3MO>XHO OOBEIMHUTH UX B OJIHOM Makpoce. B pe3ynbTare u TEKCT MporpaMmbl 3aMETHO
COKpATHJICS M CTaJl 3HAUUTENIbHO Oosiee ynooounTaeMbiM. [IpaBaa, mpu 3TOM HECKOJIBKO BO3pPOC
pa3Mep HCIONHAEMOr0 MOYJIsA, HO 9TOT HEAOCTATOK TAK)KE MOYKHO YCTPAaHHTD, CJIETKA
nopabotaB Makpoc. Hanpumep, MOKHO 100aBUTH €11le OJIMH YCIIOBHBIN OJI0K B CaMOM Hadyale, B
KOTOPOM TPOBEPSETCS 3HAaUEHHE CAMOT0 TIEPBOTO ITapaMeTpa U TOJIBKO eclii OH He paseH 0,
TPAHCIUPYIOTCSI KOMaH/Ibl ONPEEICHHS IEPEMEHHBIX, a B IPOTUBHOM Cllydae OHU OyAyT
IIPOITYCKATHCS.

Anaga 10 Tlpunoxenue =

OraBaenue

HNPUJIOKEHHUE 1



wgasm10.htm
append01.htm

KOMAH/Ibl ACCEMBJIEPA

OTO0 MPUIIOKEHHE COACPKUT TaOIUIly KOAUPOBKH KOMaHI MUKponporeccopa Z80. B nepsoit
rpade ykas3bIBaeTCs MHEMOHHUKA, BO BTOPOH - COOTBETCTBYIOLIMI €if MallMHHbIN KO/, a B
NOCJIETHEH - BpeMs HCIIOJIHEHHSI MHCTPYKIIMHU, H3MEpsieMoe B TaKTaX MUKpoImporeccopa. s
YCIIOBHBIX U LIMKIMYECKUX KomaH[ (Takux kak LDIR) narorcs nBa 3HaueHUs BpEMEHH, Tak Kak
npu COOJIIOJICHUH YCIOBUS MM 3aBEPUICHNN IIMKJIA Ha UX BBIMOJIHEHUE TpeOyeTcs 0obIie
TakTOB. JIJ11 HEKOTOPBIX KOMaH]l IPUBEEHBI /]Ba BAPMAHTA MALIMHHBIX KOJIOB, HO BpEMs
UCTIOJIHEHUS] OTHOCHUTCS TOJIBKO K 00Jiee KOpoTKOoMy BapuaHTy. CiiefyeT IOMHHTb, YTO
acceMOuiep IpU TPAHCIIALMU MHEMOHHUK TaKXke BbIOMpaeT Oosiee KOpoTkuit ko1 BooOme xe s
MHOTHX KOMaHJ CYIIIECTBYIOT JIOTIOJIHUTENIbHBIC BAPUAHTHI KOJUPOBKHU, HO OHH YK€ OTHOCSTCS K
Ha0Opy TaK Ha3bIBAEMBIX HEOOKYMEHMUPOBAHHBIX KOMAHO, HEKOTOPBIE U3 HUX NIPUBE/ICHBI B
cienytomem npuioxennn. O6o3nauenus: ADDR - nByx0aiiToBblii aapec, N - onHoOaiiToBoe
yucio, NN - nyx6aiitoBoe uncio, PORT - mmanmmuii 6aiiT agpeca mopra, XX -
HIECTHAILATEPUYHBII OalT-aprymeHt, /] - Oaiit cmemienus (-128...+127).

Komanna Koapbl T Komannga Koapbl T
ADC A,(HL) 8E 7 LD L,dY+1I) |FDBEXX 19
ADC A,(IX+J]) |DD8EXX 19 LD LA 6F 4
ADC A,(IY+[]) |FD8EXX 19 LD L,B 68 4
ADC A A 8F 4 LDL,C 69 4
ADC A,B 88 4 LD L,D 6A 4
ADCAC 89 4 LD L,E 6B 4
ADCAD 8A 4 LD L,H 6C 4
ADC A,E 8B 4 LDL,L 6D 4
ADC AH 8C 4 LD L,N 2EXX 7
ADC AL 8D 4 LD R,A ED4F 9
ADC AN CEXX 7 LD SP,(ADDR) |[ED7BXXXX |20
ADC HL,BC ED4A 15 LD SP,IX DDF9 10
ADC HL,DE ED5A 15 LD SP,IY FDF9 10
ADC HL,HL EDGA 15 LD SP,HL F9 6
ADC HL,SP ED7A 15 LD SP,NN 3IXXXX 10
ADD A,(HL) 86 7 LDD EDAS8 16
ADD A,(IX+1) |DD86XX 19 LDDR EDBS 21/16
ADD A,(IY+1) |FD86XX 19 LDl EDAO 16
ADD A A 87 4 LDIR EDBO 21/16
ADD AB 80 4 NEG ED44 8
ADD A,C 81 4 NOP 00 4
ADD AD 82 4 OR (HL) B6 7
ADD AE 83 4 OR (IX+1) DDB6XX 19




ADD AH 84 4 OR (IY+]I) FDB6XX |19
ADD AL 85 4 ORA B7 4
ADD AN CEXX 7 ORB BO 4
ADD HL,BC 09 11 ||orcC B1 4
ADD HL,DE 19 11 ||oRD B2 4
ADD HL,HL 29 11 | |ORE B3 4
ADD HL,SP 39 11 ||oRH B4 4
ADD IX,BC DD09 15 | |ORL B5 4
ADD IX,DE DD19 15 ||ORN FEXX 7
ADD IX,1X DD29 15 | |OTDR EDBB 21/15
ADD IX,SP DD39 15 | |OTIR EDB3 21/15
ADD 1Y,BC FDO09 15 | |ouT(C).A ED79 12
ADD 1Y,DE FD19 15 | |ouT(C)B EDA41 12
ADD IY,IY FD29 15 | louT(C),.C EDA49 12
ADD IY,SP FD39 15 | /OUT(C)D ED51 12
AND (HL) A6 7 OUT (C).E ED59 12
AND (IX+]T) DDA6XX |19 | |OUT (C)H ED61 12
AND (IY+]T) FDA6XX |19 | |OUT (C).L ED69 12
AND A A7 4 OUT (PORT),A | D3XX 12
AND B A0 4 OUTD EDAB 16
AND C Al 4 OUTI EDA3 16
AND D A2 4 POP AF F1 10
AND E A3 4 POP BC c1 10
AND H A4 4 POP DE D1 10
AND L A5 4 POP HL El 10
AND N E6XX 7 POP IX DDE1 14
BIT 0,(HL) CB46 12 | |poP 1Y FDE1 14
BIT 0,(IX+J)) | DDCBXX46 |20 | |PUSH AF F5 11
BIT 0,(IY+J)  FDCBXX46 |20 | |PUSHBC Cc5 11
BIT 0,A CB47 8 PUSH DE D5 11
BIT 0,B CB40 8 PUSH HL E5 11
BIT 0,C CB41 8 PUSH IX DDE5 15
BIT 0D CB42 8 PUSH 1Y FDE5 15




BIT 0,E CB43 8 RESO,(HL) |CB86 15
BIT O,H CB44 8 RES 0,(IX+/]) |DDCBXX86 |23
BIT O,L CB45 8 RES 0,(IY+]]) |FDCBXX86 |23
BIT 1,(HL) CB4E 12 RES 0,A CB87 8
BIT 1,(IX+/)  |DDCBXX4E |20 RES0,B CB80 8
BIT I(IY+])  FDCBXX4E |20 RES 0,C CB81 8
BIT 1A CB4F 8 RES 0,D CB82 8
BIT 1,B CB48 8 RES 0,E CB83 8
BIT 1,C CB49 8 RES O,H CB84 8
BIT 1,D CB4A 8 RESO,L CB85 8
BIT 1,E CB4B 8 RES1,(HL) |CBSE 15
BIT 1,H CB4C 8 RES 1,(IX+][) |DDCBXX8E |23
BIT 1,L CB4D 8 RES 1,(IY+][) |FDCBXXSE |23
BIT 2,(HL) CB56 12 RES 1,A CBSF 8
BIT 2,(IX+J[) | DDCBXX56 |20 RES 1,B CB88 8
BIT 2,(IY+J)  FDCBXX56 |20 RES 1,C CB89 8
BIT 2,A CB57 8 RES 1,D CB8A 8
BIT 2,B CB50 8 RES 1,E CB8B 8
BIT 2,C CB51 8 RES 1,H CBSC 8
BIT 2,D CB52 8 RES 1,L CB8D 8
BIT 2,E CB53 8 RES2,(HL) |CB9% 15
BIT 2,H CB54 8 RES 2,(IX+J]) |DDCBXX96 |23
BIT 2,L CB55 8 RES 2,(IY+]]) |FDCBXX9 |23
BIT 3,(HL) CB5E 12 RES 2,A CB97 8
BIT 3,(IX+J) | DDCBXXS5E |20 RES 2,B CB90 8
BIT 3,(IY+J)  FDCBXX5E |8 RES 2,C CB91 8
BIT 3,A CBS5F 8 RES 2,D CB92 8
BIT 3,B CB58 8 RES 2,E CB93 8
BIT 3,C CB59 8 RES 2,H CB94 8
BIT 3,D CB5A 8 RES 2,L CB95 8
BIT 3,E CB5B 8 RES3,HL) |CB9E 15
BIT 3,H CB5C 8 RES 3,(IX+J]) |DDCBXX9E |23
BIT 3,L CB5D 8 RES 3,(IY+]]) |FDCBXX9E |23




BIT 4,(HL) CB66 12 | |RES3A CBYF 8
BIT 4,(IX+J)) | DDCBXX66 |20 | |RES3,B CB98 8
BIT4,(IY+J) | FDCBXX66 |20 | |RES3,C CB99 8
BIT 4,A CB67 8 RES 3,D CBYA 8
BIT 4,B CB60 8 RES 3,E CB9B 8
BIT 4,C CB61 8 RES 3,H CB9C 8
BIT 4D CB62 8 RES 3,L CB9YD 8
BIT 4,E CB63 8 RES4,(HL) |CBA6 15
BIT 4,H CB64 8 RES 4,(IX+/]) |DDCBXXAG6 |23
BIT 4,L CB65 8 RES 4,(IY+/I) |FDCBXXA6 |23
BIT 5,(HL) CB6E 12 | [RES4A CBA7 8
BIT5,(IX+]]) | DDCBXX6E (20 | RES4,B CBAO 8
BIT5,(IY+]]) | FDCBXX6E {20 | |RES4,C CBAL 8
BIT 5,A CB6F 8 RES 4,D CBA2 8
BIT 5,B CB68 8 RES 4,E CBA3 8
BIT5,C CB69 8 RES 4,H CBA4 8
BIT 5D CB6A 8 RES 4,L CBA5 8
BIT 5,E CB6B 8 RES5,(HL) |CBAE 15
BIT 5,H CB6C 8 RES 5,(IX+][) | DDCBXXAE |23
BIT5,L CB6D 8 RES 5,(IY+J]) |FDCBXXAE |23
BIT 6,(HL) CB76 12 | |RES5,A CBAF 8
BIT 6,(IX+J[) | DDCBXX76 |20 | |RES5,B CBAS 8
BIT6,(IY+) | FDCBXX76 |20 | |RES5,C CBAY 8
BIT 6,A CB77 8 RES 5,D CBAA 8
BIT 6,B CB70 8 RES 5,E CBAB 8
BIT 6,C CB71 8 RES 5,H CBAC 8
BIT 6,D CB72 8 RES 5,L CBAD 8
BIT 6,E CB73 8 RES6,(HL) |CBB6 15
BIT 6,H CB74 8 RES 6,(IX+][) |DDCBXXB6 |23
BIT 6,L CB75 8 RES 6,(IY+]]) |FDCBXXB6 |23
BIT 7,(HL) CB7E 12 | |RES6,A CBB? 8
BIT 7,(IX+J) | DDCBXX7E |20 | |RES6,B CBBO 8
BIT 7,(IY+J)  FDCBXX7E |20 | |RES6,C CBB1 8




BIT 7,A CB7F 8 RES 6,D CBB2 8
BIT 7,B CB78 8 RES 6,E CBB3 8
BIT7,C CB79 8 RES 6,H CBB4 8
BIT 7,D CB7A 8 RES 6,L CBB5 8
BIT 7,E CB7B 8 RES7,(HL) |CBBE 15
BIT 7,H CB7C 8 RES 7,(IX+][) |DDCBXXBE |23
BIT 7,L CB7D 8 RES 7,(IY+]]) |FDCBXXBE |23
CALLADDR  |CDXXXX |17 RES 7,A CBBF 8
CALL CADDR |DCXXXX |10/17| RES7,B CBB8 8
CALL M,ADDR |FCXXXX  |10/17| [RES7.C CBB9 8
CALL NC,ADDR | D4XXXX  |10/17| |RES7,D CBBA 8
CALL NZ,ADDR |CAXXXX  |10/17| [RES7,E CBBB 8
CALLP,ADDR |FAXXXX  |10/17| RES7H CBBC 8
CALL PE,ADDR |ECXXXX |10/17| RES7.L CBBD 8
CALL PO,ADDR |E4XXXX  |10/17| |RET C9 10
CALL ZADDR |CCXXXX |10/17| |RETC D8 11/5
CCF 3F 4 RET M F8 11/5
CP (HL) BE 7 RET NC DO 11/5
CP (IX+]T) DDBEXX |19 RET NZ Co 11/5
CP (IY+]D) FDBEXX |19 RETP FO 11/5
CPA BF 4 RET PE = 11/5
CPB B8 4 RET PO EO 11/5
CPC B9 4 RET Z c8 11/5
CPD BA 4 RETI ED4D 14
CPE BB 4 RETN ED45 14
CPH BC 4 RL (HL) CB16 15
CPL BD 4 RL (IX+]]) DDCBXX16 |23
CP N FEXX 7 RL (IY+]I) FDCBXX16 |23
CPD EDA9 16 RLA CB17 8
CPDR EDB9 21/16| RLB CB10 8
CPI EDAL 16 RLC CB11 8
CPIR EDB1 21/16| \RLD CB12 8
CPL 2F 4 RLE CB13 8




DAA 27 4 RL H CB14 8
DEC (HL) 35 11 | RLL CB15 8
DEC (IX+]]) DD35XX |23 | |RLA 17 4
DEC (IY+]) FD35XX |23 | |RLC (HL) CBO6 15
DEC A 3D 4 RLC (IX+JI) |DDCBXX06 |23
DEC B 05 4 RLC (IY+]) |FDCBXX06 |23
DEC BC 0B 6 RLC A CB07 8
DEC C oD 4 RLC B CB00 8
DEC D 15 4 RLC C CBO1 8
DEC DE 1B 6 RLC D CB02 8
DEC E 1D 4 RLCE CB03 8
DEC H 25 4 RLC H CB04 8
DEC HL 2B 6 RLC L CBO5 8
DEC IX DD2B 10 | RLCA 07 4
DEC IY FD2B 10 | RLD ED6F 18
DEC L 2D 4 RR (HL) CBIE 15
DEC SP 3B 6 RR (IX+]T) DDCBXXIE |23
DI F3 4 RR (IY+]T) FDCBXX1E |23
DJNZ T 10XX 13/8 | IRRA CBIF 8
El FB 4 RR B CB18 8
EX (SP),HL E3 19 ||RRC CB19 8
EX (SP),IX DDE3 23 | [RRD CB1A 8
EX (SP),IY FDE3 23 | RRE CB1B 8
EX AF,AF' 08 4 RR H CB1C 8
EX DE,HL EB 4 RR L CBID 8
EXX D9 4 RRA 1F 4
HALT 76 4 RRC (HL) CBOE 15
IM 0 ED46 8 RRC (IX+][) | DDCBXXOE |23
IM 1 ED56 8 RRC (IY+]I) | FDCBXXOE |23
IM 2 EDSE 8 RRC A CBOF 8
IN (HL),(C) ED70 12 | |RRCB CBO08 8
IN A,(C) ED78 12 | RRCC CB09 8
IN A,(PORT) DBXX 11 | RRCD CBOA 8




IN B,(C) ED40 12 RRC E CBOB 8
IN C,(C) ED48 12 RRC H CBOC 8
IN D,(C) ED50 12 RRC L CBOD 8
IN E,(C) ED58 12 RRCA OF 4
IN H,(C) ED60 12 RRD ED67 18
IN L,(C) ED68 12 RST 00 Cc7 11
INC (HL) 34 11 RST 08 CF 11
INC (IX+]I) DD34XX |23 RST 10 D7 11
INC (IY+]) FD34XX |23 RST 18 DF 11
INC A 3C 4 RST 20 E7 11
INC B 04 4 RST 28 EF 11
INC BC 03 6 RST 30 F7 11
INC C 0C 4 RST 38 FF 11
INC D 14 4 SBCA,HL) |9E 7
INC DE 13 6 SBC A,(IX+]I) |DD9EXX |19
INCE 1C 4 SBC A,(IY+]) |FD9EXX |19
INC H 24 4 SBC A A 9F 4
INC HL 23 6 SBC A,B 98 4
INC IX DD23 10 | |SBCAC 99 4
INC 1Y FD23 10 | /SBCAD 9A 4
INC L 2C 4 SBC AE 9B 4
INC SP 33 6 SBC AH 9C 4
IND EDAA 16 | [SBCAL 9D 4
INDR EDBA 21/16 | |SBC AN DEXX 7
INI EDA2 16 | |SBCHL,BC |ED42 15
INIR EDB2 21/16 | |SBC HL,DE  |ED52 15
JP (HL) E9 4 SBCHLHL |ED62 15
JP (IX) DDE9 8 SBCHLSP  |ED72 15
JP (1Y) FDE9 8 SCF 37 4
JP ADDR C3XXXX |10 ||SETO,(HL) |CBC6 15
JP C,ADDR DAXXXX |10 SET 0,(IX+JI) |DDCBXXC6 |23
JP M,ADDR FAXXXX |10 SET 0,(IY+]]) |FDCBXXC6 |23
JPNCAADDR  |D2XXXX |10 ||SETO0,A CBC7 8




JPNZADDR  |C2XXXX |10 ||SETOB CBCO 8
JP P,ADDR FOXXXX |10 | |SEToC CBC1 8
JPPEADDR  |EAXXXX |10 ||SETOD CBC2 8
JPPOADDR  |E2XXXX |10 ||SETOE CBC3 8
JP Z,ADDR CAXXXX |10 | |SETOH CBC4 8
R 18XX 12 | SETOL CBC5 8
JRCT 38XX 12/7 | |SET1,(HL) |cBCE 15
JRNC,TI 30XX 12/7 | |SET 1,0X+/I) |DDCBXXCE |23
JRNZJT 20XX 12/7 | |SET 1,0Y+) |FDCBXXCE |23
IRZ,J1 28XX 12/7 | |SET LA CBCF 8
LD (ADDR),A  |32XXXX |13 ||SET1,B CBC8 8
LD (ADDR),BC |ED43XXXX |20 | SET1,.C CBCO 8
LD (ADDR),DE |ED53XXXX |20 | |SET 1, CBCA 8
LD (ADDR),HL EZD)é)s())((;((xx 16 | SETLE CBCB 8

SET LH CBCC 8
LD (ADDR)IX | DD22XXXX [20 | feor BCD ;
LD (ADDR).IY |FD22XXXX |20 | [(ery i) |oBDS "
LD (ADDR).SP | ED73XXXX |20 | [y v oo casene s
LD (BOA 02 ! SET 2,(IY+JI) |FDCBXXDS6 |23
LD (DE).A 12 ! SET2,A CBD7? 8
LD (HL).A 77 ! SET 2B CBDO 8
LD (HL)B 70 ! SET2,C CBDL1 8
LD (HL).C 1 ! SET 2,D CBD2 8
LD (HL).D 7 ! SET 2E CBD3 8
LD (HL).E 73 ! SET 2,H CBD4 8
LD (HL)H 4 ! SET2,L CBDS 8
LD (HL).L IS ! SET3,(HL) |CBDE 15
LD (HL)N 36XX 10 | 'SET3.aX11) |DDCBXXDE |23
LD UX+).A ~ [DD77XX 119 | fET3,0v+/1) |FDCBXXDE |23
LD (X+)B  |[DDTOXX |19 | oo BDF 5
LD (X+)C  [DD7TIXX |18 |f oo BDS ;
LD (XD [DD72XX |19 | oo BDS ;
LD(X+DE  [DD73XX |18 |[c oo — ;
LD (IX+I),H  |DD74XX |19




LD (IX+I),L DD75XX |19 | [SET 3E CBDB 8
LD (IX+),N  |DD36XXXX |19 | SET3H CBDC 8
LD IY+I),A  |FD77XX |19 | |SET3L CBDD 8
LD (IY+I),B FD70XX |19 ||SET4,HL) |CBE6 15
LD (IY+),C FD71XX |19 | |SET4,(IX+[) |DDCBXXE6 |23
LD IY+),D  |FD72XX |19 | |SET4,IY+J) |FDCBXXE6 |23
LD (IY+]).E FD73XX |19 | |SET4A CBE? 8
LD (IY+I),H  |FD74XX |19 | SET4,B CBEO 8
LD (IY+I),L FD75XX |19 | |SET4,.C CBE1 8
LD (IY+I),N FD36XXXX (19 | |SET 4,D CBE2 8
LD A(ADDR) |3AXXXX |13 ||SET4E CBE3 8
LD A,(BC) 0A 7 SET 4,H CBE4 8
LD A,(DE) 1A 7 SET 4,L CBE5 8
LD A,(HL) 7E 7 SET5,(HL) |CBEE 15
LD A,(IX+JI)  |DD7EXX |19 | |SET5,IX+J) |DDCBXXEE |23
LD A,(IY+I)  |FD7EXX |19 | |SET5,(IY+I) |FDCBXXEE |23
LD AA 7F 4 SET 5,A CBEF 8
LD A,B 78 4 SET 5B CBES 8
LD A,C 79 4 SET5,C CBE9 8
LD A,D 7A 4 SET5,D CBEA 8
LD AE 7B 4 SET5,E CBEB 8
LD AH 7C 4 SET 5,H CBEC 8
LD Al ED57 9 SET5,L CBED 8
LD AL 7D 4 SET6,(HL) |CBF6 15
LD AR EDSF 9 SET 6,(IX+1) |DDCBXXF6 |23
LD AN 3EXX 7 SET 6,(IY+]]) |FDCBXXF6 |23
LD B,(HL) 46 7 SET 6,A CBF7 8
LD B,(IX+[I) DD46XX |19 | |SET6,B CBFO 8
LD B,(IY+]I) FD46XX |19 | |SET6,C CBF1 8
LD B,A 47 4 SET 6,D CBF2 8
LD B,B 40 4 SET 6,E CBF3 8
LD B,C 41 4 SET 6,H CBF4 8
LD B,D 42 4 SET 6,L CBF5 8




LD B.E 43 4 SET7,(HL)  |CBFE 15
LD B,H 44 4 SET 7,(IX+1) | DDCBXXFE |23
LD B,L 45 4 SET 7,(IY+Jl) |FDCBXXFE |23
LD B,N 06XX 7 SET 7.A CBFF 8
LD BC,(ADDR) |ED4BXXXX (20 | |SET7,B CBF8 8
LD BC,NN 0LXXXX |10 ||SET7,C CBF9 8
LD C,(HL) 4E 7 SET 7,D CBFA 8
LD C,(IX+]) DD4EXX (19 | [SET7E CBFB 8
LD C,(IY+]) FD4EXX (19 | |SET7H CBFC 8
LD C.A 4F 4 SET 7,L CBFD 8
LD C,B 48 4 SLA (HL) CB26 15
LD C.C 49 4 SLA (IX+]I) |DDCBXX26 |23
LD C,D 4A 4 SLA (IY+][) |FDCBXX26 |23
LD C,E 4B 4 SLA A CB27 8
LD C,H 4C 4 SLAB CB20 8
LD C,L 4D 4 SLAC CB21 8
LD C,N 0EXX 7 SLAD CB22 8
LD D,(HL) 56 7 SLAE CB23 8
LD D,(IX+]I) DD56XX |19 | |SLAH CB24 8
LD D,IY+I)  |FD56XX |19 | SLAL CB25 8
LD D,A 57 4 SRA (HL) CB2E 15
LD D,B 50 4 SRA (IX+[) |DDCBXX2E |23
LD D,C 51 4 SRA (IY+[) |FDCBXX2E |23
LD D,D 52 4 SRA A CB2F 8
LD D,E 53 4 SRAB CB28 8
LD D,H 54 4 SRAC CB29 8
LD D,L 55 4 SRA D CB2A 8
LD D,N 16XX 7 SRAE CB2B 8
LD DE,(ADDR) |ED5BXXXX (20 | |SRAH CB2C 8
LD DE,NN 1IXXXX |10 | |SRAL CB2D 8
LD E,(HL) 5E 7 SRL (HL) CB3E 15
LD E,(IX+]I) DD5EXX |19 | |SRL(IX+I) |DDCBXX3E |23
LD E,(IY+]I) FDS5EXX |19 | [SRL(IY+I) |FDCBXX3E |23




LD EA SF 4 SRLA CB3F 8
LD E,B 58 4 SRL B CB38 8
LD E,C 59 4 SRLC CB39 8
LD ED 5A 4 SRLD CB3A 8
LD E,E 5B 4 SRLE CB3B 8
LD E,H 5C 4 SRL H CB3C 8
LD E,L 5D 4 SRLL CB3D 8
LD E,N 1EXX 7 SUB (HL) 96 7
LD H,(HL) 66 7 SUB (IX+[) DD96XX 19
LD H,(IX+M) DD66XX 19 SUB (IY+[) FD96XX 19
LD H,(IY+) FD66XX 19 SUB A 97 4
LD HA 67 4 SUB B 90 4
LD H,B 60 4 SUBC 91 4
LD H,C 61 4 SUBD 92 4
LD H,D 62 4 SUBE 93 4
LD H,E 63 4 SUBH 94 4
LD H,H 64 4 SUB L 95 4
LD H,L 65 4 SUB N D6XX 7
LD H,N 26XX 7 XOR (HL) AE 7
LD HL,(ADDR) Eg)éé())(())((xx 16 XOR (IX+M) DDAEXX 19
XOR (IY+]T) FDAEXX 19
LD HL,NN 21X XXX 10 XOR A AF 4
LD ILA ED47 9 XOR B A8 4
LD IX,(ADDR) |DD2AXXXX |20 XOR C A9 4
LD IX,NN DD21XXXX |14 XOR D AA 4
LD 1Y, (ADDR) |FD2AXXXX |20 XOR E AB 4
LD I'Y,NN FD21IXXXX 114 XOR H AC 4
LD L,(HL) 6E 7 XOR L AD 4
LD L,(IX+1) DD6EXX 19 XOR N EEXX F
@luasa 11 punoxenne 15

Ornapnenne
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HPUJTOXEHHUE II

HEKOTOPBIE HEAOKYMEHTHUPOBAHHBIE KOMAH/IbI

K HemokyMeHTHPOBAaHHBIM OTHOCSITCSI T€ KOMaH/Ibl, KOTOPBIC HE ObLIN OMUCaHbI (PUPMOT-
paspabotunkom mMukporpoieccopa Z80A CPU. BrioigHe BO3MOXKHO, OHU JaKe HE ObLIN
3alIaHUPOBAHBI, a MOJTYYUIIUCh, €CJIM TaK MOKHO BBIPA3UThHCS, KaK U3JIEPKKHU IIPOU3BOJICTBA.
B cBsi3u ¢ 3TUM KaxIbIi IPOTPAMMUCT «OTKPBIBACT» UX JUISI ce0sl, MOJIB3YSICh METOAOM
«HAYYHOTO ThIKa». BbI Takke MOXKETe MOIKCIEPUMEHTUPOBATD, UCIOJIb3Ysl HEKOTOPHIE ITPaBHIIA
MIOCTPOEHUS CUCTEMBI KOMaH/, O KOTOPOM MBI M XOTHM 3JIECh pacCKa3aTb. BHUMAaTENbHO U3YUYUB
KOJIbl, TPUBEICHHBIEC B MIPEABIAYIIEM MPUIIOKEHUH, BBl CMOXKETE 3aMETUTh OIPE/ICICHHYIO
3akoHOMepHOCTh. CpaBHuTe, Hanpumep, komauasl LD HL,NN, LD IX,NN u LD I'Y,NN. He
MpaB/ia Jid, KOAUPOBKU OYEHB MOX0XKH APYT Ha Apyra? KomaHbl, UCIIOIB3YIONIME WHIEKCHbBIE
PETUCTPBI, COCTOAT U3 TeX ke KoxoB, 4yTo 1 LD HL,NN, HO npeaBapstorcs crienyalbHbIM
npedukcom #DD nns IX nmun #FD ans Y. Cpenn «ctanaapTHBIX» MHEMOHHUK OTCYTCTBYIOT
KOMaH/Ibl 00pa0OTKH MOJOBHHOK WHICKCHBIX PETUCTPOB, HO BOCIIOJIB30BABIIHNCH MTPABMIIAMU
KOJAMPOBKHU, HE TPYTHO MOIYYUTh Takue KoMaHAbl. OHM OyayT COOTBETCTBOBATh KOJIaM
00paboTku peructpoB H u L, mepes KOTOPBIMU CTOUT OJMH U3 YKAa3aHHBIX BBIIIC TPEPUKCOB.
Hanpumep, 1 3arpy3ku mMiaiiei noJoBuHKH peructpa IX yucinom 32 MOKHO HanucaTh
CIEAYIOLIYIO MMOCIEI0BATENIBLHOCTb:

DEFB #DD
LD L, 32

B MHeMoOHMYeCKOM 0003HAYECHUHN TaKas KOMaHaa 0ObI4HO 3anucbkiBaerca kak LD 1XL,32.
C npedukcamu #DD u #FD ananorudnsiM 00pa3oM MOTYT OBITH MOJIYYEHBI CIEAYIOIIHIE
KOMAaH/IbI:

ADD
ADC
AND
CP
DEC
INC
LD
LD
LD
OR
SBC
SUB
XOR

rae S - IXH, IXL, IYH umm IYL; r - A, B, C, D unu E; n - ogHo0aiiToBOE YHCI0BOC 3HAUCHHE.
Cy1iecTByeT eliie Uebli psJl MHTEPECHBIX KOMaH/I, ojiydaeMbixX ¢ npedukcamu #DD u #FD,
KOTOPBIE MOTYT BBITIONHSATE Cpa3y JBa JIEHCTBUS - YCTAaHABIUBATH UM cOPAchIBATh OUTHI
OJTHOBPEMEHHO B PETHCTPE U B MaMATH, aJIpecyeMoi HHIEKCHBIMU perucTpamu. Hampumep,
KOMaH1a

~ 0~
n 0

B B30

n PN nnsn0nnn NN
< ~
0)

SET  1,A(IX+3)
CHavayia ycTaHOBUT OuT 1 B sueiike, agpecyemoit IX co cmemenuem B 3 Gaiita, a 3aTeMm
MIOMECTHUT NOJTydyeHHOEe 3HaueHue B peructp A. To ecTh BBIMOIHSIIOTCS Kak Obl JBE€ KOMaH/IbI:

SET 1, (IX+3)
1D A, (IX+3)

HpI/IBe)IeM CIIOCOOBI KOOAUPOBKH HCKOTOPBEIX KOMaH/] ITOH I'pyImkbl, a OCTAJIBHBIC ITPEaIaracm
BaM COCTAaBUTH CaAMOCTOATCIIBHO 110 aHAJIOTHU C ITPUBCACHHBIMU. OnucaHHas BBIIIE KOMaHJa
MOoJIy4JacTCs U3 CTaHHapTHOﬁ



SET 1,A
Ota komanaa koaupyercs apyms Oaritamu #CB u #CF (cm. [punoxenue I). s momydenus
HOBOM KOMaH/Ibl HEOOXOAMMO BHAYaJe TIOCTABUTh KO MpeduKca, a Mexay 0aliTaMu UCXOTHON
KOMaH/Ibl BCTABUTH OAWT BEIMYUHBI CMEIeHHs. Takum 00pa3oM, IPUBEICHHAS BBIIIC
MHEMOHHUKa JI0JKHA KOJIUPOBaThes nocienoBarenbHocTeio #DD, #CB, #03, #CF. Komanna

RES  5,H(IY-5)
MOJTy9aeTCsl, UCXOSl U3 KOJAUPOBKH KOMaHIbI

RES 5,H
B pesynbrare y Bac 10J>KHA OJyUUThCS TIOCIe10BaTebHOCTD K010B #FD, #CB, #FB, #AC.
KoneuHno, Bce npe/jio’)keHHbIe MHEMOHUKH HE MoiepKuBaroTcst accemonepom GENS, mosTomy
MCIIOJIb30BaTh MX MOKHO OJTHUM JIUIIH CIIOCOOOM - 3aIlMChIBAs KOJIbI HETIOCPEJCTBEHHO B
nupexktuBe DEFB. To ecth mocneaHssi KOMaH1a B acCeMOJIEPHOM TEKCTE OyIE€T BBITJISIETh TAK:

DEFB #FD, #CB, #FB, #AC
Heckonbko cnoxnee nena o0ctosaT ¢ qpyrumu npeuxcamu: #CB u #ED. C HUMH Takke MOKHO
MOJIYYHTD PSIJT HOBBIX KOMaH/, XOTS YaCTO OHH JIMIIb TIOBTOPSIIOT «CTaHAAPTHBIEY» HHCTPYKLIUU
(ocobeHHO 310 OTHOCHTCS K npedukcy #ED) 1 mpakTHUeCKOH MOJIb3bI HOATOMY OT HUX MaJo.
Taxue KOMaH/IbI YaIlle UCIIOIB3YIOTCS JAJIS 3aIIUTHI KOMMEPUYECKUX MTPOrpaMM, YTOOBI TEKCT
HEBO3MOXXHO OBLIO NMPOYUTATH (HU OJWH U3 U3BECTHBIX AM3aCCEMOIICPOB
HEJIOKyMEHTHPOBAHHBIE KOMaH bl HE pacro3Haet). J[Jist MOMCKOB JIydIlie BCEro MCIoIb30BaTh
otinaguuk MONS, Tak Kak OH B peKUME TPACCUPOBKHU TYIO BBIIOJHSAET MAIIMHHBIE
WHCTPYKIINHU, COBEPIICHHO HE BHUKAS B UX cMbICT. HO B JTaHHOM ciTydae BaM 3TO KaK pa3
HYXHO. JI1000¥# KO, KOTOPBIi BBl €My MO/ICYHETe, OyIeT BBIIIOJIHEH a0COIIOTHO TaK XKe, KaK U B
nporpaMMe (3aMeTuM, YTO APYroi TpaccupoBUIHMK - MON2 - miepe] BEIIOJTHEHUEM O4epeTHON
KOMaH/Ibl CIIPaBIISICTCS O HEW B TaOJIMIIE, TOITOMY, €CIIU BBl PEIIUTE MCIIOIb30BATh IS
HKCIIEPUMEHTOB HMEHHO 3TOT JU3acceMOIiep, CTOUT O(OPMIIATh HCKOMBIE KOJIbI B BUJIC
HOJIPOTrpaMMBbl U TPACCUPOBATH MX, HAXUMas KiIaBuIly S). [IoCKOIBKY «IIpOIyIIEHHBIX)
KOMaH/I, I0JIy4aeMbIX ¢ HCIoJIb30BaHueM npepukca #CB HemMHOro, mpuBeieM UX MOJHBIN
CIUCOK (KcTatu, nu3acceMmbnep Mon2, B orinnure oT MONS, peKkpacHO «CIpaBIseTCs» ¢ ITON
IpyMNIoi KOMaHxm).

SLL (HL) ; CB36
SLL (IX+IT) ; DDCBXX36
SLL (IY+I) ; FDCBXX36
SLL A ; CB37
SLL B ; CB30
SLL C ; CB31
SLL D ; CB32
SLL E ; CB33
SLL H ; CB34
SLL L ; CB35

DTy KOMaH/bl JONOJHSAOT IEPEUEHb KOMaH I cABUTa. [Ipy nX BBITOJIHEHUH COAEPKUMOE
perucTpa WiM siueKy MaMsATy CABUTaeTCs BIEBO Ha OJUH pa3psi. Ctapiuinii OUT nepexoauT Bo
¢unar CY, a Miaammii B 1000M citydae 3amnoiHsercs eqununeid. Hampumep, nocie capura yucna
00101110 komanmo#t SLL (B Takoit MHEMOHUKE JTAHHBIE KOMaH/IbI IOKA3bIBAIOTCS
nu3acceMOiiepoM Mon2, oJlHaKo B JIUTEpAType YacTo Mpeaaraercs Apyroe obo3HaueHue - SLI;
TEM He MEHee, 3TO Te ke caMmble KoMaH b)) monyuntcs 3Hayenune 01011101. Komanga
Bo3zaeicTByeT Ha ¢unaru CY, Z, P/V u S. ®naru H u N cOpaceiBatotes B 0. Eciut BbI perure
HCITOJIB30BAaTh B CBOEH MPOTrpaMMe ITPUBEICHHBIE BBIIIE NHCTPYKIUH, TO IOMHUTE, YTO
accemOuiep GENS nonsitus He umeet o cymectBoBanud MEHeMOHUKH SLL. ITosTomy Bee
KOMaH/ bl NPUAETCS KOJIUPOBATh UCKIFOYUTEIBHO C TOMOIIBI0 TupekTuBbl DEFB.
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