FnaBa X. YnpaBsieHue pecypcaMu naMAaTu

Mo3r, XOpOLO YCTPOEHHBbIN, CTOUT BosbLUe, 4eM MO3r,
XOPOLLO HAMO/HEHHBIN.

—M.MoHTEHB

X.1l. Kapta namaTtu (gna komnbiotepoB MSX 1)

MepcoHanbHbIn MSX-KoMNbloTep MMeeT Hebonbwon obbvem namatn — 96 Kbant gna MSX 1 n 242 Kbanta ons MSX 2.
Mo3TOMy MonesHoW Ans Nosib3oBaTeNst OKasbliBaeTCa MHMOPMaLMs 0 pacnpefeNieHnn PecypcoB NamsaTu U CBELEHUS O
Hanu4um n o6véme B Heln cBOOBOAHbIX MeCT B JIOOO MOMEHT BpEMEHN.

06wt 06BeM NamATK Yy KOMMbOTepoB cepun MSX 1 paBeH 96 KbaiT. 3aecb 1 ganee Mbl byfem paccMaTpuBaTh TObKO 64
K6anTa, ¢ KoTopbiMU 06bIYHO U paboTaeT OCHOBHasA Macca MoJib30BaTeNEeN.

B3rnaHnTe Ha NnpmBeAEéHHbLIN HKe puc. 12...
Bcs mamMaTh pa3buTa Ha ABE OCHOBHbIE YaCTu:

e ROM («Read Only Memory» — «ocTossHHOe 3anoMuHatoLee YCTPONCTBO») 1
e RAM («Random Access Memory» — «OnepaTuBHOe 3anoMuHatoLwee YCTPONCTBO»)

ROM cogepXuT Te NnporpamMmmbl 1 AaHHbIE, KOTOPbIE «3a/I0KEHbI» B KOMMLIOTEP NPU U3roTOBJAEHUU. BOT noYyemy OH Bcerga
BbIBOAUT OMpeaenéHHblie CoobLeHns Npy BKJIKYEHUN 1 CMOCOBEH «MOHMMaTb» NPorpaMmy Ha A3bike MSX BASIC.

B ROM HaxoouTca nHTeprnperaTtop — nporpaMmma Ha MallMHHOM A3blKe, KOTOpas NepeBoauT OLUH 3a APYrum onepaTopbl
A3blka MSX BASIC B nporpaMMy Ha MallWHHOM f3blKe, T.€. Ha eAMHCTBEHHOM fi3blKe, KOTOPbIA NOHUMaeT KomnbloTep. C
MOMOLLbIO 3TOW MPOrpaMMbl KOMMNbIOTEP MpPOBepsAeT CUHTAKCUC, BbIBOAUT Npu HeobxoammocTn coobuieHune ob ownbke,
nepexoauT K cnefytoLllemMy onepaTopy Wiy BO3BpaLLaeTCs B KOMaHAHbIA PeXUM 1 Tak fasee.

3[€Cb XXe HaXoAATCA NOANPOrPaMMbI YNIPaBEHUS KNaBUaTYPOi 1 3KPAHOM, KOTOPbLIE COCTABAAOT 3KPaHHLIN pegakTop MSX
BASIC.

ROM B OCHOBHOM pa3jesieHa Ha ABe YacTu:

1. noanporpammsl BIOS («Basic Input-Output System»);

2. Opyrue nognporpammel. Tak, Hanpumep, Npw BKIOYEHUN KOMMNblOTEPa HacTynaeT Hebonblias naysa; B 3TOT MOMEHT
NPOVNCXOAAT Pa3NNYHble UHULMANN3ALNN IKpaHa aucnnes (yCTaHOBKa onpenenéHHoro pexxmnMma SCREEN, yCTaHOBKaA
WMPUHBI 3KpaHa WIDTH 1 Ap.). 3TO NPONCXOANT OTTOr0,4T0 «3awmnTele» B ROM nognporpamMmmsl UHULMANN3aLnm
«MOCbITAT» ONpefenéHHyo MHhopMaunto B paboyyto o61acTs RAM, pa3roBop 0 KOTOPOW eLLé NoNnaéT Bnepean.

Moanporpammel BIOS ocylwecTBnsioT nepexon K ApyruM nognporpaMmMamM. OHM HanoMUHalOT MOC/Ief0BaTeNbHOCTb
ornepaTopos GOSUB, KOTOPYIO MOXXHO YBMAETb Ha NEPBOM YPOBHE XOPOLIO CTPYKTYpPUpOBaHHOW nporpamMmmel Ha MSX BASIC.
MoanporpaMmel BIOS pacrnono)eHbl Mo 04HUM 1 TeM xe agpecam ROM Hesasucmmo oT Bepcun MSX BASIC n ocywecTBasoT
nepexoj K Apyrum nognporpaMMam, nonoXKeHne KoTopbiX MoXeT BbiTb N3MEHEHO.

B npoTuBononoxHoctb ROM RAM He coxpaHsieT nHdopMaLmio Npu BbIKIKOYEHUW KOMMbloTepa. Cenyac Mbl pacckaxkem Bam o
CTPYyKTYpe RAM.

«BepxyLwwka» namaTu (oHa n3obpakeHa B HMXHEN YacTu Tabauubl) 3aHATa paboyert 061acTbi0, KOTOPAs COCTOUNT U3:

e TabnuLbl CUCTEMHbIX NEPEMEHHbIX,
e Tabnmubl noByLwek («Hooks Table»).

«HmxHag» obnacTe NnamaTn (oHa n3obparkeHa B BEpXHeN 4acTu Tabnnubl) 3aHaTa:

1. TekcTom nporpammsl («Program Instruction Table», PIT);

2. Tabnuuen nepemeHHbix («Variable Table», VT). VT coaepXuT BCe NeEPEMEHHbIE, CO31aBaeMble B XOLE BbIMOJIHEHUA
nporpamMmsi;

3. Tabnuuen maccmeoB («Array Variable Table»).
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Mexay «BEpXHEN» N «HUXKHeN» 0671aCTAMM NaMATU pacronaratTcs:

o cBoboHas obnacTb («Free Area»);

o cTek («Stack Area»); CTeK COlePXUT BClO MHDOPMaLMIO, HE0bX0AMMYIO NS BbINOJHEHUS Nporpammbl. Hanpumep,
MMEHHO 3[eCh XpaHUTCs afapec Tex 6aiT PIT, KOTopble COAEPXAT CBeleHMs 0 C/ieflyI0LIEM BbINOIHAEMOM onepaTope

Bawen nporpammsl;

e cTpokoBas obnacTtb («Character String Area»); no ymonyaHuto gnsa Heé oteoautca 200 6aiT, ogHAKO pa3Mepbl 3TON

06,1aCcTN MOXXHO MEHATbL onepaTopoM CLEAR (cM. pa3aen X.7.);
e 6510k ynpasneHnsa hannamm («Files Control Block»).

Ecnn B Bawen nporpamme NpucyTCTBYeT onepaTop MAXFILES= (HanOMHWM, YTO OH 3aaéT MaKCHMasibHOE KOJMYeCTBO
0AHOBPEMEHHO OTKPLITbLIX (haifiIoB), TO AN KaXXAO0ro ¢aiiia aBTOMaTUYeCKn pesepsupyeTcsa 267-6alTHOe NPOCTPaHCTBO

ANs ocyuiecTBneHus obmeHa nHpopMaumen ¢ hannoBbIMA YCTPOUCTBAMN.

SHOOOO ks sk sk sk sk sk sk ok ok 3k 3k 3k ok ok ok ok 5k 5k 5k 3k 3k 3k K oK oK 5k ok 5K oK 3k 3k 3k K ok oK oK 5k 5K 5k 3k 3k 3k 5 oK ok ok ok ok K
£7)) 1 11 ATV AAY IVAT AV AV AVAY VAT ATV VAN AAT ATV A AN A A VAN AN A NNV
ROM (WHTepnpeTtaTtop MSX BASIC) SN

A ALATAVATAVAYAAA AV AN AN ANV AN A PNV NVl

fol \ \ AW\

F MDD

— — — —R3RORKOK KK KK KK K K K K K koK KoK KK KK KK KKK KK KK KK KK KK KK KKKKKKkKKKk— — — —

&H8000 | TXTTAB
| Mporpamma Ha A3bike BASIC ||
("Program Instruction Table", PIT) v
VARTAB
|  NpocTble nepementbie (“"Variable Table") |
v
| Maccuebl ("Array Variable Table") | ARYTAB
________________________ v
| CeobogHas obnactb ("Free Area")
R
A
| Crek ("Stack Area") |
STKTOP
A
| Crpokosasi obnacTb (“"Character String Area") | |
FRETOP
FILTAB
| Bbnok ynpasneHusa annamm ("Files Control Block")| |
v
&HF380 Tabnvua CUCTEMHBIX MEePEMEHHbIX | HIMEM
("System Variable Table") |
—_— e — — | — — — — — - - - - - - - - - - - - - - - - —_— — — v
&HF3A9
| Tabnuua nosywek ("Hooks Table") |
SHFFFF
Puc. 1

MpuBenéHHas KapTa NamaTy Cnpaseasivea 1 Aas KOMMboTepos cepun MSX 2. Ho B 0T/n4me oT KOMMbloTepos cepum MSX 1 ¢
o6bémom ROM B 32 Kbanta n RAM B 64 KbanTa, komnbloTepbl cepun MSX 2 nmetoT ropasgo 6onbwmnin obbem namatm (108

K6anT ROM un 134 KbanTta RAM). CnpalumBaeTcs, rae pa3MeLlanTcs 3Ta NaMaTb?

Oka3blBaeTcs, BCA NamMaTb [13BM pa3buta Ha 610k 06bEMOM no 64 KbaiTa, Ha3biBaeMble c/1oTamu |
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OfHaKo paccMOTpeHKe 3Toro Bonpoca notpebyeT oT ynTaTens AONOAHUTENbHbLIX 3HAHWIA, U MO3TOMY Mbl PACCMOTPUM €ro
nosaHee (cm. MpunoxeHune 1.8.2).

MamMaTb pasneneHa Ha s4enkn (6anTol), KaXkaasa N3 KOTOPbIX UMeeT afpec, 3aKoANPOBaHHLIN AByMs GanTamu:

Apnpec syenku (6ainTa)

11011011 )1606111101

A A
L— Baitel —!

Mo3Tomy MakcMManbHo 6onbLLOA agpec baiTa paBeH
256x8&B11111111+&B11111111+1 = 256x&FF+&HFF+1 = 65535+1 = 65536 ,

a cnenoBaTeNbHO, U 06paTUTHCA MOXHO He 6onee YyeM K 65536 f4ellkaMm nNamaTu (NogymanTe, No4Yemy NPoOU3BOAMUTCS
YMHO)KEHMNE VMEHHO Ha 2567).

[0BOPAT, 4TO «06bEM HENOCPeACTBEHHO agpecyemMoi NamMaTn — 65536 6anToB».

X.2. dyukuusa PEEK n onepaTtop POKE

®yHKUMA PEEK NM03BONAET BaM «MOCMOTPEeTb» cofepxumoe nwobon a4elMkn namaTu B agpeCcHOM MNPOCTpPaHCTBE
MSX-komnbtoTepa. E€ obwinin Bua:

PEEK (agzpec) ,

roe:

® PEEK («to peek» — «3arnagbiBaTb») — Cny>xxebHoe CNoBo;
® afpec — apuMEeTMYECKOE BbIpaXKeHNE, 3HaYEHNE KOTOPOro HaxoauTcsa B ananasoHe oT &h0 no &hFFFF.

®yHKUWA PEEK BO3BpaLLaeT Liesloe Y1csio B MHTepBase oT 0 0o 255, coflep)alleecs B NPOBEPSEMON syelike NaMsaTu.

Hanpumep:

1. 10 WIDTH 7:? PEEK(&HF3BO)
run
7
Ok

2. 10 SCREEN 2:PSET(15,18):SCREENO:PRINT PEEK(&HFCB3) ; PEEK(&HFCB5)
run
15 18
Ok

B nepBOM MpumMepe Mbl «MNOMPOCUAN» KOMMbIOTEP BLIBECTW Ha dKPaH cofepxmmoe f4enku ¢ agpecom &HF3BO (B banTe no
3TOMYy agpecy XpaHUTCHA 3HaYeHUe CUCTEMHON MepeMeHHONn — AAWHbI AUCMAeiHon CTpokK). Bo BTOpoM npumepe Mbl
NCNO/b30BaAM MHAOPMALMIO 13 TabuLbl aAPECOB CUCTEMHBIX NepeMeHHbIX (CM. Mpunoxenue 2V ).

BennunHy, Bo3spalwaemyio pyHKUMEN PEEK, MOXHO MHTEpPNpeTupoBaTh Kak Ko4 cuMBosia, komaHgy MSX BASIC, Homep
CTPOKMW, YMUCNO, «4aCTb» YMCNA, «XPaHAWEroca» B HeCKoNbKux 6anTax, u T.4. B HEKOTOPLIX CayyYasax NpaBUIbHYIO
WHTeprnpeTaunio MOXXHO faTb MO KOHTEKCTY, OAHaKO, eC/in AOJKHON YBEPEHHOCTU HeT, Halo aHa/IM3npoBaTh He TOJIbKO
COAepXUMoe 04HON SYENKU, HO N COOEPXKMMOe fA4eeK, HaXOASALLNXCA B €€ «OKPeCTHOCTU»!

lpumep 1.
102-01.bas

[l102-01.bas
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10 X=&H8000' "3arnsaHem" B namMaTb,Ha4yMHaa c agpeca &H8001!
20 X=X+1:Y=PEEK(X)
30 IF Y<32 THEN ?"|"; :GOTO 20 ELSE ?CHR$(Y);" ";:G0T020

Hanun4yve ycnosusa Y<32 B CTpOKe 26 CBSA3aHO C TeM, YTO CYLLECTBYIOT «HernevyaTaeMble» cCUMBOJIbI, nMetowmne kog ASCII,
MeHbLNn 32,

Morosopum Tenepb 06 04eHb NoNe3HOM onepaTope POKE. O6wmin BuAg onepaTopa:
POKE A, D ,

roe:

e POKE («to poke» — «nomelaTb») — cnyxebHoe C/I0BO;

e A — apugMeTryeckoe BbipaXKeHune, 3Ha4YeHne KoToporo Haxoantcs B guanasoHe ot &h8000 oo &hFFFF;

e D — apudmeTnyeckoe Bbipa)keHne, 3Ha4YeHne KOTOPOro npmHagnexuT oTpesky [0,255] (NOCKOJIbKY OHO LOJIKHO
yMeLaTbCs B 0anH 6ainT).

OnepaTop POKE BblMMCAAET 3HAaYeHNS BbipaxxeHnn A n D n coxpaHseT 3Ha4veHne D (KoTopoe J0J/HKHO MoMeLLaTbCs B 04HOM
6anTe!) no agpecy A. ObpaTuTe BHMUMaHME Ha TO, YTO 3Ha4YeHNe A MOXKET 0Ka3aTbCA OTpULaTE/bHbLIM!

Ecnun 3HaveHne A He ya0OBIEeTBOPSET OrpaHNYEHNAM, TO KOMNboTep coobwmT 06 ownbke:
«Overflow» («llepenosiHeHne»), a ecnun 3Ha4eHne D, — To

«lllegal function call»

(«HenpaBu/ibHbIV BbI30B hyHKLNN»).

Bbl MOXKeTe ncnonb3oBaThb onepaTop POKE ans:

® MoamdmKaLmm TekcTa Ballen nporpamMmbl;
® N3MEHEHWS 3HaYeHWIN NEPEMEHHbIX;
e pa3melleHns B RAM nporpaMmsbl, HanWCaHHOW Ha MaWWHHOM sA3blke (€€ 3anncb NPOU3BOANTCSA M06aNTHO).

Bonee Toro, 3TOT onepaTop MO3BOJISIET BaM 3KCMEPUMEHTUPOBATL C «MOABAJIOM» KOMMbloTepa (paboyei o6nacTbio). Ho
JenanTe Tak TOJIbKO B TOM C/ly4ae, ecau Bbl NoHMMaeTe, 4To 3a 3TUM nocieayet!

[pumep 2. CpaBHUTE pe3y/bTaTkl paboThl ABYX NPOrpaMMm:

102-021.bas 102-021.bas
[l102-021.bas [l102-021.bas

10 SCREEN 1:PRINT"A" 10 SCREEN 1:PRINT"A"
20 WIDTH 10 20 POKE &HF3BO, 10

X.3. Tabnuua nporpamMmmubix KomaHpg (PIT)

Tabnuua PIT 0bbl4HO HavmHaeTca no agpecy &H8000. OgHaKo €€ MOXXHO «CABWMHYTb», N3MEHNB 3HAYE€HUE CUCTEMHOWN
nepemeHHon TXTTAB B TabnuLe CUCTEMHBIX NEPEMEHHbIX.

Mpumep 1. Ona nomeweHuns PIT ¢ agpeca &HA000 fOCTaTOYHO BbIMONHUTL CEeAYOLWY0 NporpamMmmy:
103-01.bas
[l103-01.bas

NEW

0Ok
5 'Agpec &HAQ0O01,HaxogsAwmncs B ABYX s4enKax ¢ Homepamu, HauymHasa ¢ &hF676 (cnose TXTTAB (&HF676)),
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6 '‘onpenenseT MecTo,C KOTOPOro HAYHETCS TEKCT NPorpammel

10 POKE &HF676,8H01 '3anosiHeHune mnapwero 6anta cnoBa TXTTAB

20 POKE &HF677,&HAO '3anonHeHuwe cTapwero 6anTta cnosa TXTTAB

30 POKE &HA000,0 'Mepsbit 6aiT PIT(&HAOOO) posxeH 6biTb HyneBbIM!
40 NEW 'CTvpaeM JaHHyto nporpammy!

HanomHum Bam, 4To agpec &HAO001 (kak n nobon gpyron!) pasmeltaeTcs B AByx banTax Tak:

Appec —> &HF676 &HF677 <«— Apnpec
mnagwero 6ainta | |  crapuwero 6aiiTa

| |
Copepxumoe | —¥Y— —V¥— | Comepxumoe
Mnagwero «——&HO1 | | &HAO — cTapwero
6aita | | I I'|  6aitTa
| |

Cnoso TXTTAB

O4eBMAHO, 4TO B pe3y/bTaTe 3TUX «MaHUNyNAuun» pasmep cesobogHon obnactn ymeHbwmnTcs Ha &H2000 6anT (&HAO00-
&HB8000=&H2000), n obnacTb, pacnosoxeHHasa Mexnay &HB8000 u Havanom PIT, byneT 3aliMlLIEHA OT «BTOPXEHUSA»
nporpamMm Ha MSX BASIC n, cnefoBaTencHo, «be3onacHa» Ans NporpaMm Ha MallMHHOM A3bIKe.

SICHO, 4YTO Benn4ymHa PIT 3aBUCKT OT pa3Mepa TekCTa NporpaMmel.
Mocne BbINOAHEHWSA faHHOW NPOrpaMMbl HaXXMUTe KHonky cbpoca RESET|.
A Tenepb Mbl paCCKa)KeM BaM 0 TOM, Kak XpaHUTCA NporpamMmma, HanncaHHas Ha sa3bike MSX BASIC B PIT.

Bce cTpoku nporpammbl Ha MSX BASIC HauuHatoTCa ¢ AByx6aniToBOro ykasaTtens. 3a 3TUM ykKa3aTenem nayT Asa banTa,
cofepxxallne Homep CTPOKKW. 3aTeM MAET TEKCT CTPOKMW C MOCAEAYIOLLMM HyeBbiM BaiToM.

3a nocniegHen CTPOKON cnenyoT 4Ba AONOJIHUTESbHBLIX HYeBbIX 6aiTa afpec KOTOPbIX HAXOAUTCA B YKa3aTesie NnocnenHen
CTPOKM NporpaMmbl.

L|,I/Id)pbl N 3ape3epBNpoOBaHHbIE CJ'Iy)Ke6HbIe C/10Ba 3aMnncCbiBaloTCA BO BHYTPEHHEM KOoLe (O,EI,VIH nnn gBa 6a|7|Ta Ha CJZ10BO,
umndpy)

[ns ocTanbHOro TekcTa ucnonbsyetcs kog ASCII.

Mpumep 2. BBeiéM B MaMSTb C/IEAYIOLLYI0 KOPOTKYH NPOrpaMmy:

10 B=5
20 END

Tenepb NpoYnMTaeM, YTO XKe peanbHO coaepxmnTtca B PIT, ncnonb3ys B HEMoCcpeACTBEHHOM peXxuMe KOMaHAay
PRINT HEX$(PEEK(A))

rae 3HavyeHve nepemeHHou A (agpeca) usmersetca ot &H8000 po &H8010.

Bbl 06HapyxuTe:

3Ha4yeHue A | HEX$(PEEK(A)) KoMmeHTapumn
8000 0 Mepsbin 6anT PIT BCcerpa Hyneson
8001 09 YKa3zaTeslb NepBON CTPOKW «FOBOPUT» HaM, YTO yKa3aTesb CeAyIoLen CTPOKK
8002 80 HaxoauTcs no agpecy &HB009
8003 A .
Homep nepson ctpoku &HOO00A = 10
8004
8005 42 WecTHanuaTepuyHbin kKog ASCIl 6ykBbI «B»
8006 EF BHYTpeHHUI KOA 3HaKa paBeHCTBa
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3HavyeHue A | HEX$(PEEK(A)) KomMeHTapum

8007 16 BHyTpeHHU Kog umdpbl 5
8008 0 KoHeu nepBomn CTPOKK
8009 OF YKa3saTe/lb BTOPOW CTPOKM MOKa3blBaET, YTO yKa3aTeNb CeayoLen CTPOKMN HaXoaANTCS
800A 80 no agpecy &H800F
800B 14
Homep BTOpon cTpoku &H0014 = 20
800C 00
800D 81 BHyTpeHHU Koh onepaTopa END
800E 0 KoHew, BTOpPOW CTPOKMU
800F 0
KoHeL, nporpaMmsl
8010 0

Tenepb, HafeeMcs, BaM CTaso AICHO, KaK MOXXHO U3MEHUTb NporpamMmmy € NOMOLLbIO onepaTopa POKE.

MonpobyiTe BLINOAHUTL ClieayioLlee:

POKE &H8005,&H41 '41 - wecTHaguaTepuyHbln kog ASCII 6ykebl "A"
POKE &H8007,&H17 '17 - BHYTPEeHHMI Kog Lndpbl "6"

A Tenepb HabepuTe KoMaHAy LIST, 3aTeM HaxmuTe Knasuwy Beog <fu ... :

10 A=6
20 END

lpumep 3.

Tenepb BaM SICHO, YTO «MHCTPYKUUn» PEEK n POKE TasaT B cebe noncTuHe 6e3rpaHI/I‘~IHbIe BO3MOXXHOCTW. Mo cyuwecTtBy, OHN
NO3BOJIAIOT HaM pacnopAaXXaTbCA NaMATbIO KOMMNbIOTEPaA MO CBOEMY YCMOTPEHMUIO.

Hanpumep, oHU NO3BONAOT HaM NPU XXeaHUU NOALWYTUTL HaZ, KOMMbIOTEPOM: €CJIN U3BECTHO, MAe XPaHUTCA nporpaMMa, To
Mbl MOXXEM CenaTtb TaK, YTO Nocae 04HON 13 CTPOK NporpaMmbl OKa)>XeTcCsa CTPOKa C MEHbLUMM HOMEPOM.

MycTb ncxogHas nporpamMma nMeeT BUA:

10 PRINT 4
20 PRINT 2

BaM, KOHEYHO, yXXe U3BECTHO, YTO CTPOKM NporpaMmel Ha A3bike MSX BASIC HauynHatoTCs ¢ AByxb6ainToBOro ykasaTens, 3a
KOTOpLIM CefytoT ABa 6alTa, cogepxalime HoMmep CTPokK. [03TOMy BHa4Yane BbIMOJAHUM KOMaHAY:

PRINT HEX$(PEEK(&H8002));" ";HEX$(PEEK(&H8001))
80 9
0k

Takum obpa3oM, ykasaTenb ciegytoulenn (c Homepom 20) CTPOKK pacrnonaraeTcs B a4yerikax ¢ agpecammn &H8009 n &H800A,
a, cflefoBaTeNIbHO, HOMEpP BTOPOW CTPOKM HaX0AMTCA B A4erkax ¢ agpecamu &H800B n &H800C . MNMpoBepuM 3TOT (haKT:

PRINT HEX$(PEEK(&H800C));" ";HEX$(PEEK(&H800B)) —» PRINT &H14
0 14 | 20

0k 0k

A Teneps:

POKE &H800B,1

0k

list

10 PRINT 4

1 PRINT 2

0k
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MporpamMma AenNCcTBYeT, HO CTPOKY C HOMepPOM 1 Hefb3s HU CTepeTb, HWU UCNPaBuTb. Bbl MoXeTe HanucaTb eweé ogHy 1-10
CTPOKY ¥ faxke HoBylo 20-10 CTPOKY!

lpumep 4.

BBefEéM B NaMATb KOPOTKYH MNpOrpammy:

103-04.bas

[l103-04.bas

10 FOR AB=-2.23227 TO 7 STEP 32.671533782376#

Tenepb «NPOCMOTPUM» cofepxmumoe PIT, nCnoib3ys B HENOCPEACTBEHHOM peXuMe NpocTenne KOMaHabl:
A=&H8000: PRINT HEX$(PEEK(A)) ,

rae 3HavyeHue nepemeHHom A (agpeca) namensetcs ot &H8000 no &H8020.

Mbl 0BHapy>X1MM MacCy MHTEPECHbIX BeLLeil:

3HayeHue A | HEX$(PEEK(A)) KoMmeHTapuu
8000 0 Mepsbit 6anT PIT BCcerga Hyneson
8001 21 YKa3aTeslb NepBO CTPOKM «rOBOPUT» HaM, 4YTO yKa3aTesb C/leyloLeil CTPOKM
8002 80 HaxoauTcs no agpecy &H8021
8003 A
8004 Homep nepsoin cTpokn &HOO00A = 10
8005 82 Kop cny»xebHoro cnoa FOR
8006 20 BHyTpeHHUI Kog cumBona «npoben»
8007 41 LWecTHaguaTepuyHblin kog ASCI 6ykBbl «Ax»
8008 42 LWecTHaauaTepuyHblin kog ASCI 6ykBbl «B»
8009 EF BHYyTpeHHU Kof CMMBONA «=«
800A F2 BHYyTpeHHU Kog CMMBONA «-»
800B 1D YKa3zaTeNb Ha TUM OAUHAPHOWN TOYHOCTHM (3HaK»!»)
800C a1 BTopas uudpa 4ncna ykasbiBaeT Ha MOPALOK MAHUMabHOrO 3HAYeHNS napaMeTpa
uMKna
800D 22 1 1 2-9 uMdpbI MAHTUCChI MUHUMAJIBHOrO 3HaYeHUs NapameTpa LmKa
800E 32 3 1 4-59 UNGPbl MAHTUCChl MUHUMAIBHOMO 3Ha4YeHNs NapaMeTpa Lnkna
800F 27 5 1 6-5 UNGPbI MAHTUCChl MUHUMAIBHOMO 3Ha4YeHNs NapaMeTpa Lnkna
8010 20 BHyTpeHHUI Kog cumBona «npoben»
8011 D9 Kop cny»xebHoro cnosa T0
8012 20 BHYyTpeHHUI Kog cumBoia «npobesn»
8013 18 BHyTpeHHU Kog cumBona «7»
8014 20 BHYTpeHHUIA KoL cMMBONa «npoben»
8015 DC Kogn cny>xebHoro cnosa STEP
8016 20 BHyTpeHHuiA KoL cuMBONa «npoben»
8017 1F YKa3aTeNlb Ha TUMN OBOMHAsA TOYHOCTb (3HaK #)
8018 42 BTopas uuipa 4mcna ykasolBaeT Ha NOPSAOOK Liara
8019 32 11 2-4 unMdpbl MAHTUCChI Wara
801A 67 3 1 4-9 uMdpPbI MAHTUCChI Wara
801B 15 5 1 6-9 uMdpPbLI MaHTUCCHI Wara
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3HayeHue A | HEX$(PEEK(A)) KoMmeHTapumu
801C 33 7 1 8-9 undpbl MAHTUCCHI LWara
801D 78 9 1 10-9 UMdpPbLI MAaHTKCCHI LWara
801E 23 11 » 12-a undpbl MaHTUCCHI LWara
801F 76 13 n 14-a undpbl MaHTUCCHI LWara
8020 0 KoHeL, cTpoKu
8021 0 KoHeu nporpaMmel

OfHaKo He MbiTanTeCb N3MEHATb C MOMOLLbIO onepaTopa POKE AAWHY CTPOKWM UAWM NyTaTb yKasaTenu: pesynbtaTt bypeT
KaTacTpopunyeckum!

Ecnm Bbl XOTWTe 3alUTUThL CBOI MPOrpaMMy OT «MOCTOPOHHEro B3rnsfa» (KoMaHAbl LIST), TO NPpUMeHUTE B
HernocpenCcTBEHHOM PeXUMe KOMaHay:

POKE &H8001,1
0k

(pa3ymeeTcs, Bawa nporpamMmma AoJsiKHa pacnosaraTbes ¢ agpeca &H8000).

Hy a ecnu Bbl HeYasitHHO HaXkanu RESETl, — He cnewwunTe oT4yamsaTbca! Bawy nporpamMmy eLé MOXHO CracTu. 3TO 0YeHb
Nnerko caenatb, HaGpaB TY XXe KOMaHOy

POKE &H8001,1

a 3aTeM
auto

Ha 3KpaHe nosiBATCS CTPOKU:
10*

20%*
W Tak panee ...

CTpoKK C «*» — cnacéHHble. Tenepb AOCTAaTOYHO «CKOMaHA0BaTb»: LIST u ..., 0, 4yno! Ho 3To ewé He Bce! Oka3biBaeTCH,
CNaceHbl N BCe CTPOKMN MEXAY TeEMU, HOMepa KOTOPbIX He AeNATCa Haueno Ha 10!

Ecnn xe Bbl 3ax0TUTE 3alUTUTHL CBOKO NPOrpamMMy oT 3anycka (KoMaHAabl RUN), TO MPpUMEHMTE B HEMOCPELCTBEHHOM pexume
KOMaHAy:

POKE &H8000,1
Ok

(pa3ymeeTcs, Bawa nporpamMma fo/mkHa pacnonaraTbes ¢ agpeca &H8000).

X.4. Tabnuua nepemeHHbix (VT)

HenocpeacTteeHHo cnepyowas 3a PIT Tabnvua VT HauymHaeTcs € agpeca, yKa3aHHOro B c/ioBe VARTAB, XpaHsLLerocs no
appecy &HF6C2 B 061aCTU CUCTEMHBIX MepeMeHHbIX (cM. Mpunoxerune 2%). EE aanHa 3aBUCUT OT KOMYECTBa UCMO/b3YEMbIX
nepemMeHHbIX (CKalApHbIX 1 MacCUBOB) N UX TWUMOB.

OTmeTuM, 41O nepemMeHHble N MaCCUBbI XPaHATCA B MOpAAKe UX CO3OaHunA.

bynem rosopuTb, 4TO OAUH I'IpOI'paMMHbIIZ 0bbeKkT «pacnosiaraeTca B NaMATW BbiLUE APYroro», ecan agpec, ¢ KOToporo oH
PacnonoXxxeH, bonblue.

MaccuBbl XPaHATCA BbIlLe NepeMEHHbIX.

ITO 3HAYMT, YTO BCAKMWIA pa3, KOrAa MHTepnpeTaTop BCTPEYaeT HOBYIO CKasIiPHYI0 NEPEMEHHYI0, BCE MaCCUBbI CABUraloTCs
«BBEPX», 4TOObI BEICBOOOANTL NMPOCTPAHCTBO. ITO MOXET 3HAYUTENIbHO 3aMe/INTh BbINOJIHEHUE NPOrpaMMbI!
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Bo n3bexaHune 3T0Or0, ONNCLIBaNTE BCE CKansipHble NepemMeHHbIe N MacCKBbI B HaYaJsie nporpaMMbl onepaTopom DIM !

Tenepb Mbl paCCKa)keM BaM 0 BaXHON PYyHKLMM VARPTR, KOTOpas yKa3blBaeT agpec pacnosioXeHns AaHHbIX B ONepaTUBHON
namaTu. Eé cmHTakcuc:

VARPTR () ,

roe:

e VARPTR («VARiable PoinTeR» — «yka3aTenb nepeMeHHon») — cnyxebHoe C/oBo;
® Y — NOEHTU(DNKATOP YMC/I0BOV NEePEMEHHON.

®yHKUMA VARPTR Bo3BpalLaeT agpec X 6anta RAM, Ha4MHas C KOTOPOro pacnosiaraeTcs 3Ha4YeHNe NepeMeHHoN Y.

Ecnn nepemeHHas He CyllecTByeT, TO BblAaéTcs cooblieHme:
«lllegal function call».

[pumep. byabTe 6aMTENbHbI!
104-01.bas
[l104-01.bas

10 INPUT Z

20 PRINT VARPTR(Z)
run

70

-32743

0k

run

? <«4— HaxaTa knasuwa "RETURN"

Illegal function call in 20

0k

®yHKUMIO VARPTR 4aCTO NCMOAb3YIOT COBMECTHO C (hyHKUMEN PEEK n onepaTopoM POKE COOTBETCTBEHHO A8 MPOCMOTPa WK
N3MEHEHNS 3HAaYeHNS NepPEMEHHON.

X.4.1. XpaHeHue npocTbiX NepeMeHHbIX

Thbl CJIABHO POELLb 3EMJILD, CTaPbIA KPOT!
FOAWLLCS B PYLOKOMbI.

—Y.lWekcnup. Famnet

KaK y>xe HeoaHOKPaTHO YNOMMHANOCh, Liesloe YACI0 KoaupyeTcs B AByx GaiiTax. MeHbluuin no agpecy 6aiT Ha3biBaeTCs
cTapuumm, 6obLLUIA Mo agpecy 6anT — MAagLWMUM.

OpHako HanoMHUM Bam, 4To
npoueccop Z80 «xpaHUT» MNafLWwmnin 6anT «nepen» CTapLLMM.

Korpa uenoyncneHHas nepemMeHHas noay4YaeT 3HaveHue, NPoLLeccop 3anucbiBaeT B onepaTyBHYI0 NaMaTb Cleayiolime nsaThb
6anT MHopMaLnK:

1. 4mcno 2 («nacnopT» VALTYPE), KOTOPOE O3HAYaeT, YTO NepeMeHHas ABJAETCS Leslo4YNC/IeHHON (3HaYeHne «nacnopTa»
3aHUMaeT ABa banTa);
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kog ASCIl nepBoro cMMBoa MMEHN NEPEMEHHOW;

kog ASCIl BToporo cumBona nmeHun (0, eCnm nMsa COCTOMT U3 OAHOr0 CUMBONA);
MAagWwnn 6anT 3HaYeHUs;

CTapwuin 6ainT 3HaYeHus.

e WwN

- 1T T 1T 1
1-n 6annt | | 2-n 6anT | | 3-in6ant | | 4-1 6ainT | | 5-it 6anT |
A | A |1 A L A | L A |
| Kog ASCII Kog ASCII Mnagwwii 6aiit CTapluui 6ant
VALTYPE NnepBoro CUMBOJIA BTOPOro CUMBOMA 3HAYeHUs 3Ha4yeHus

VUMEHN NEePEMEHHON UMEHN NEPEMEHHON

Oka3blBaeTcs, 4TO afapec 4yeTBépToro Hbanta (Mnagwero 6anTa 3Ha4eHUS YNCIOBOMN NEepeMeHHOW) BO3BpalLlaeT Kak pas3
nepemeHHas VARPTR! KpoMe TOro,HamnoMHWM, 4TO «cofepxumoe» 6aliTa C M3BECTHbLIM afpecoM MoOXeT 6biTb
«MPOYNTAHO»(YHKLUNEN PEEK.

Mepen TeM Kak paboTaTb C HUXeNPUBEAEHHLIM NPUMEpPOM, BO U3beXXaHne pacxoXAeHuil B pe3ynbTaTax He 3abyabTe
«MOYNUCTUTb» NAaMATh KOMTMbIOTEPa OMNepaTopoM CLEAR.

[pumep 1
A%=356:PRINT HEX$ (VARPTR(A%) )

8006
Ok

Bbl nonyymnm LUECTHa)J,LJ,aTepVI‘-IHbIVI agpec maaguero 6anTa 3HaveHns I'IEDEMEHHOVI.

? PEEK(&H8003) 3TOT agpec CoOTBETCTBYET BaiTy VALTYPE. M03TOMY Bbl AO/MKHBI NOAYHNTH 2.

ITOT afipec COOTBETCTBYET NMEPBOMY CUMBOJTY UMEHU NEPEMEHHON. Bbl A0/KHbI MOAYYNTH YNACO0 65,

? PEEK(&H8004
( ) KoTopoe aBnaetcsa kogom ASCIl cumBona «A».

? PEEK(&H8005) | Moay4man yncno 0, MOCKOJSIbKY UMSA MEPEMEHHON COCTOUT JIMLWLb M3 OJHOr0 CMMBOJIA.

DTOT afpec, BO3BPALLEHHbIA (hyHKLMEN VARPTR, COOTBETCTBYET MnafLiemMy 6anTy 3Ha4yeHus. [Lo/mKHO

?
7 PEEK(&H8006) 6bITb Mosy4eHo yucno 100.

? PEEK(&H8007) 3TOT appec COOTBETCTBYET CTapleMy 6anTy 3Ha4eHns. Bbl, KOHEYHO Xe, NoayynTe Yncno 1.

I'IeperlvlLueM [Ba NOC/AeOHNX 3HaYEHNS B 4BONYHON CUCTEME CYUCEHNS:

100
1

0110 01002
0000 0001:

A Tenepb nNnpuMem BO BHMMaHWUE NHBEPCUIO NMOopAaKa 6anT:

0000 0001 0110 0160 —» 35610
A A—

1 100

M nepep BbINOJSIHEHMEM CleaytOLLEro NpuMepa He 3abybTe BBECTW B NaMATb KOMMNbOTepa orepaTop CLEAR !
lpumep 2.
%=-356:PRINT HEX$(VARPTR(A%) )

8006
0k

MoslyyeHHbI pe3ynbTaT — 3TO WeCTHaALuaTepuUyHbIi agpec Mnaawero 6anTa.

? PEEK(&H8003) Bbl LOKHbBI MONYHUTH 2.

DTOT afipec COOTBETCTBYET NEPBOMY CMMBOJIY UMEHW NEPEMEHHON. Bbl 40/mKHbI Nony4nTb 65 (kog ASCII

? PEEK(&H8004) CMBONa «A)
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? PEEK(&H8005) | 0, T.K. UMsi MepeMeHHOl COCTOUT JI1LLb U3 OJHOrO CMBOJA.

ITOT agpec, Bo3BpaLlaemMbln yHKLMEN VARPTR, COOTBETCTBYET UHBEPTMPOBAHHOMY Miagwwemy 6anty

? PEEK(&H
(&HB006) 3Ha4eHus. PasymeeTcs, Bbl monyyute yuco 156.

? PEEK(&H8007) | 3TOT afpec COOTBETCTBYET MHBEPTUPOBAHHOMY CTaplueMy BaliTy 3HauyeHus. Bbl nosy4nTe Yncio 254,

Mepenuwem ABa NocneHNX 3HaYeHUs B LBOMYHON CUCTEME CHUCIEHMS:

156
254

1001 1100:
1111 1110:

MpuHUMas BO BHUMaHWe MHBEPCUIO NopsiaKa BaiT, 3anuemM nx coaepXXumMoe:

1111 1110 16601 1160

254 156

A Tenepb y4uTbiBad, 4TO ABOMYHOE Ymncno 11111110100111002 3anncaHo B LOMOAHUTENBHOM Koge, noayyum 1111 1110
1001 11002 -» 0000 0001 0110 00112 -» 0000 0001 0110 0011+1 = 0000 0001 0110 01002 = 1011001002 = 356. Ypa!

MpuBeném CxeMy pacrnosioXeHna UHdopMauny B namaT 419 NPOCTON YUCIOBOW NEePeMeHHOW oAMHapHOW W ABOVIHON
TOYHOCTH:

baiiT, agpec koToporo Bo3BpalLaeT yHkuma VARPTR()

V.
v

Appeca—> X-3 X-2 X-1 X | A . |
A —a— 4 |
| | | 3navenme
| | 3Hak v nopsmok
| WoenTudmkaTtop
Tun nepemMeHHow

Mpexae Yem NpoBepuTb PaboTy HYKe NPUBELEHHON KOMaHAHOW CTPOKM,HabepuTe KoMaHay CLEAR.

lpumep 3.
AR!=22.3210E+4:PRINT HEX$(VARPTR(AR!))

8006
Ok

Ecnm Bel npoynTaeTe agpeca ¢ &HB8006-&H3=&HB003 no &H8006+&H3=&HB8009, To 0bHapyxuTe:

&H8003 | 4 | VALTYPE nnepeMeHHOU oAnHapHOM TOYHOCTY (€€ 3HaYeHne 3aHuMaeT 4 6anTa)
&H8004 | 65 | Kon ASCIlI cumBona «A»

&H8005 | 82 | Kon ASCIlI cumBona «R»

&H8006 | 70 = &B 0100 0110

Appec &H8006 conep>XUT NOPAA0K, KOTOPLIN KoaupyeTcs cneayowmnm obpasom:

Copep>xxumoe namsaTu no apgpecy &H8006
Mopsapok MpumeyaHune
[l BOU4HOe 3Ha4YeHue | lecATUYHOE 3HAYEeHue
01 000000 64 0
01 000001 65 1
01 000110 70 6 <
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Copep>xxumoe namaTu no appecy &H8006
Mopsapok MpuMeyaHue
[lBOU4YHOe 3Ha4YeHue | lecATUYHOE 3HAYEeHue
01111111 127 63
00111111 63 -1
00111110 62 -2
00 000001 1 -63
00 000000 0 -64 BWT 3HaKa MaHTUCChI

BeniMynHa nopsiaka 3anaétcs opmyon:

Mopsipok = [1IBOMYHOE 3HayveHne 7 Mnagwux 6utos — 64,

MepBbit 6UT B6alTa conepXWUT 3Hak MaHTUCChHI, NPU4éM O COOTBETCTBYET 3HaKy «+», a 1 COOTBETCTBYET 3HaAKy «-».
MpPofOMKMM HaLLW UCCIef0BaHNS:

&H8007 | 34 = &B 0010 0010 = 22 B ABOMYHO-AECATUYHON CUCTEME
&H8008 | 50 = &B 0011 0010 = 32 B ABOMYHO-AECATUYHON CUCTEME
&H8009 | 16 = &B 0001 0000 = 10 B ABOMYHO-AECATUYHON CUCTEME

B Tpéx nocnenHux 6anTax Bbl, KOHEYHO Xe, «y3HaeTe» 4yucno 225.

WNTak, Tpu nocnegHux agpeca coaep)xaT MaHTUCCY, 3aNUCaHHYI0 B ABOMYHO-AECATUYHOM Buae (.223210).

MaHTucca 4vucna OJJ,VIHapHOI7I TOYHOCTW 3aHuMaeT 3 bHanTa, KOTOpble MO3BONAT 3akoaupoBaTb 6 pa3psanoB B
OBOVNYHO-AECATUYHOM BULE.

Mepen TeM Kak BbIMOJHUTL NpeAJsiaraeMele B NprMepe AeicTBUs,HabepnuTe U BBEAUTE B NaMsATb KOMMbOTEPa onepaTop
CLEAR.

lpumep 4.
AR#=-22.321054981117E-4:PRINT HEX$(VARPTR (AR#))

8006
Ok

Ecnm Bbl npoynTaeTe agpeca ¢ &HB8006-&H3=&HB003 no &H8006+&H3=&HB8009, To 0bHapyxuTe:

&H8003 | 8 VALTYPE nepeMeHHOW 4BOWNHOM TOYHOCTK (€€ 3HavyeHne 3aHnMaeT 8 6aiT)
&H8004 | 65 Koa ASCIl cumBona «A»
&H8005 | 82 Koa ASCIl cumBona «R»

&B 1011 1110
&H8006 | 190 A
L— 3Hak MaHTMCChI OTpULATENbHBII!

MoacymTaem Tenepb BEANYUHY NOPALKaA:
print &B0111110-64

-2

0k

«[MPOAOIIKUM HaLLW UTpPbI!»:
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&H8007 | 34 = &B 0010 0010 = 22 B ABOMYHO-AECATUYHON CUCTEME
&H8008 | 50 = &B 0011 0010 = 32 B ABOMYHO-AECATUYHON CUCTEME
&H8009 | 16 = &B 0001 0000 = 10 B ABOUYHO-AECATUYHON CUCTEME
&HB00A | 84 = &B 0101 0100 = 54 B ABOUYHO-AECATUYHON CUCTEME
&HB00B | 152 = &B 1001 1000 = 98 B 4BONYHO-AECATUYHON CUCTEME
&HB00C | 17 = &B 0001 0001 = 11 B ABOUYHO-AECATUYHON CUCTEME
&HB00D | 23 = &B 0001 0111 = 17 B BOUYHO-AECATUYHON CUCTEME

B cemu nocnepgHux bantax «y3Haétcsa» yncno 0.22321054981117.

MaHTMCCa Yncna ABOMHOM TOYHOCTM 3aHMMaeT 7 6alT, KOTOpble MO3BOSOT 3aKOANPOBaThL 14 pa3psaoB B ABOMYHO-
[lecATUYHOM Buae.

Monseném ntorn BCEeMY CKa3aHHOMY O XpaHeHUN YNCNI0BbIX MepeMeHHbIX.

Tun LRI LG, LR 3Ha4yeHue (cucTtema cumucsieHus) NMpuMmeyaHue
VALTYPE | 6ait BaiT P
-3 VALTYPE=2 (0BOWYHas)
-2 MepBbin cumBon umenmn (kog ASCII)
-1 BTopoi cumBon umenn (kog ASCII)
Lenas 2 5
3HadeHne (ABONYHas); «Cozepxumoe» 3T0ro
0 OJ151 3aMUCKU OTPULIATEIbHBIX YNCeN baitTa Bo3BpallaeT
MPUMEHSIETCS ABONYHBIA LOMONHUTENbHbIA | PYHKUNAA VARPTR()
1 KoZ;
-3 VALTYPE=4 (nBOn4YHan)
-2 MepBbin cumBon umenmn (kog ASCII)
-1 Btopon cumBon umenu (kog ASCII)
OnounHapHom
4 7
TOYHOCTH MopsifoK 1 3HaK (3HaK B mepBoM buTe) «COLEPKAMOE» TOrO
(nBONYHaS) M
0 BennymHa nopsika = ABOMYHOMY 3HaYeHune Gaitra BosspallaeT
pyHKLNSA VARPTR()
ceMu nocnenHux butos — 64
1+3 MaHTuncca (BONYHO-AECATUYHANA)
-3 VALTYPE = 8 (nBOMYHanA)
-2 MepBbii cumBon umenn (ko ASCII)
-1 BTopoi cumeon umenn (kog ASCII)
[iBOHON
8 11
TOYHOCTH MopAnok n 3HakK (3Hak B nepsoM bute) «COLEpXIMOE» 3TOF0
(nBoNYHas) o
0 BennynHa nopsaka = OBONYHOMY 3HAYeHue Gaitra so3spalaeT
P y pyHKUMA VARPTR()
cemu nocnegHux 6utos — 64
1+7 MaHTucca (0BONYHO-AECATUYHAA)

[pumep 5. MNonpobyiiTe camoCToATENbHO B HEM pa3obpaTbes!
1041-05.bas
[l1041-05.bas

10 INPUT"BseawnTe 4ncno";A:PRINT"lMonpobyem 'cobpaTts' ero us namsatun"
30 B=VARPTR(A) :K$=RIGHT$("00000000"+BIN$ (PEEK(B)),8)

50 IF MID$(K$,1,1)="1" THEN Z$="-." ELSE Z$="+."
60 FOR T=1 TO 7:7Z%$=Z$+RIGHT$("00"+HEX$(PEEK(B+T)),2) :NEXT
70 Z$=7%$+"E"

80 IF MID$(K$,2,1)="1" THEN Z$=Z$+"+" ELSE Z$=7%+"-"
90 U=VAL("&b"+MID$(K$,2,7))-64
100 C$=MID$(STR$(U),2) :Z$=Z$+RIGHT$("00"+C$,2)
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120 PRINT"BoT Balue 4yucno:";7Z$

run
Beegute 4yncno? 0

Monpobyem 'cobpaTb' ero 13 NamsTu

BoT Balue 4ncno:+.00000000000000E - 64
0k

run
BeBeaunte ynucno? -23545e37

Monpobyem 'cobpaTb' ero 13 NamsTu

BoT Balue 4ncno: - .23545000000000E+42
0k

X.4.2. XpaHeHue 3J/1eMeHTOB YUCJZI0OBbIX MAacCCUBOB

YTO MeeM — He XpaHVM; NOTePSABLUN — MIaYveM,
—Ko3bma lNpyTKOB

BHayane Mbl pacCka)keM BaM 0 TOM, Kak XpaHUTCA B NaMATK Lie/104MCIEHHBIA MACCUB.
anIBEIJ,éM CXeMbl PacrnonoXXeHns nHpopMaLmmn B NaMATH 419 LeI0YNCNEHHbIX YACI0BbIX MaCCUBOB:

® 0JHOMEPHbIV MaCCUB.

BanT, agpec koToporo Bo3spallaeT pyHkums VARPTR()—

§H1 .

X-8 X-7 X-6 X-5 X-4 X-3 X-2 X-1 L—p—JdL 41
A A A A A— | |

|

|

| | | |  3HaueHue 3HaueHune
| CnyxebHas nHd. | | wynesoro nepsoro
| WoeHnTudukatop  [nA ogHOMEpHOro |  37eMeHTa 3neMeHTa
Tun maccmea Maccmea KosmyecTso
3/1eMeHTOB B Maccuee

® /IBYXMEPHbI MaCCUB.
BanT, agpec koToporo Bo3spallaeT yHkuns VARPTR()—
&H2 .

X-10 X-9 X-8 X-7 X-6 X-5 X-4 X-3 X-2 X-1 L—ua—1

A A A A A A |

| | | | | |  3Havenne
| | CnyxebHasi uHcp. | KonuyecTso KonmyecTso anemeHTa
| WoeHTndukatop [ins AByXMepHoro cTonbuos cTpok  (0,0)

Tun mMaccuBa MaccumBa
® 1719 3JIEMEHTOB LeN0YNCNeHHbIX YACN0BbIX MacCUBOB.

— banT, agpec kotoporo Bo3spaliaeT dyHkuna VARPTR()

v

A
A

3HayeHne

He 3abbinn nu Bbl HabpaTb 1 BBECTM B NaMsTb KOMMbOTEPa onepaTop CLEAR?

[pumep.
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DIM C5%(2):C5%(0)=32000:C5%(1)=13:C5%(2)=-4

Ok

print HEX$(VARPTR(C5%(0))-8)

8003
Ok

? PEEK(&H8003)

ITOT aApec cooTBeTCTBYET 6anTy VALTYPE. [03TOMY Bbl LO/KHbLI MONYYUTH 2.

? PEEK(&H8004)

STOT alpec COOTBETCTBYET MEPBOMY CUMBOJIY MMEHUN MaCcCMBa.
Bbl mony4mTe 4ncno 67, kotopoe asnsetca kogom ASCIl cumona «C».

? PEEK(&H8005)

3TOT afpec COOTBETCTBYET BTOPOMY CUMBOJIY MMEHM MaccuBa Bl nonyynTe 4ncao 53, Kotopoe
anaetca kogom ASCII cumBona «5».

? PEEK(&H8006)

9 (cny>kebHas nHdpopmaLns)

? PEEK(&H8007)

0 (cnyxebHas nHopmaLms)

? PEEK(&H8008)

Maccve C5% — 0gHOMEpPHbIN, MO3TOMY Mbl NOAy4MAn 1.

? PEEK(&H8009)

3 =00000011:

? PEEK(&HB00A)

0 = 000000002

Tenepb MOXKHO HalNTW KOJIMYECTBO 3/1eMeHTOB B Maccue: 00000000 000000112 =3

? PEEK(&H800B)

0 = 000000002

? PEEK(&H800C)

125 =01111101:

A Torpa HyneBon 3neMeHT MaccuBa paseH: 01111101 000000002 = 32000

? PEEK(&H800OD)

13 = 00001101:

? PEEK(&H8OOE)

0

Nobpannck oo nepBoro anemMeHTa Mmaccmea: 00000000 000011012 =13

? PEEK(&H8OOF)

252 =11111100:

? PEEK(&H8010)

255 =11111111.

JNanee 11111111 111111002 -» 00000000 000000112 + 1 » 00000000 000001002 = 4

MprBeném cxemsl

pacnosioXeHns HopMaLnm B MaMAaTK 415 HELLeNOYNCSIEHHbIX YNCI0BbIX MaCCUBOB:

L4 O,ﬂHOMeprII;I MaccuB.

BbaiT, anpec koToporo Bo3spallaeT PyHkuna VARPTR() —

&H1 >+ R - IR
X-8 X-7 X-6 X-5 X-4 X-3 X-2 Xx-1 X L——u 1
A A . A—— A |
| | | | 3HayeHue Hynesoro
| CnyxebHas nHd. | | 3Hak  nopanok 3nemenTa

NoeHTudukatop  [ng 0AHOMEPHOrO | HYy/1eBOro 3/ieMeHTa

Tun maccuBa Maccua |

Konn4yecTBo 3/1eMEHTOB B MaccuBe

® [1ByXMEPHbIi MacCuB.

BanT, agpec koToporo Bo3spallaeT PyHkuua VARPTR() —

<

&H2 ok ok
X-10 X-9 X-8 X-7 X-6 X-5 X-4  X-3 X-2 X-1 X
A A A A A A A
| | CnyxebHas nHd. | KommdectBo | 3Hak 1 nopamok
| WpenTudvkaTop [nA ABYXMepHOro cTonBUOB | HysneBoro anem.
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Tun maccuBa MacCCuBa Konnyectso CTPOK
® N4 3/IeEMeHTOB HeLEeNO4YNCNEHHbIX YNCNOBbIX MaCCNBOB.

— banT, anpec kotoporo so3spaluaeT dyHkuns VARPTR()

V.
v

X | A ]
A
|  3navenue
3HaK 1 NopsifoK

JymaeM, 410 Tenepb Bbl B COCTOAHUN CaMOCTOATENbHO pa3obpaTbCsa C BOMPOCaMU, KacawoWUMUCa «xpaHeHus» B RAM
MHOrOMepHbIX (ABYXMEPHbIX, TPEXMEPHbLIX U T.[.) BeLeCTBEHHbIX YNC/IOBbIX MaccuBOB!

X.5. Ctek

A oy BCe ponTanaum 1 ponTtanu,
A noamn cnpaBen/IMBOCTU XOTSAT:
— Mbl B 04epeau nepebie CTOSN,
A Te, KTO C3a4M Hac,— YXXe eanT.

—B.Bbicoukunii

Ctek (0T aHrn. «stack» — «cTor», «rpyga») — CTPYKTYpa AaHHbIX WKW YCTPOMCTBO NaMATU A5 XPaHEHUS HapallMBaeMou 1
CoKpallaemMon nocaefoBaTeNbHOCTA 3HAaYeHUN, B KOTOpoWh B N06OA MOMEHT AOCTYMeH TOJbKO MOCAeAHWUIA YneH
nocaenoBaTenbHOCTU. [PMEpPOM CTeka ABNSETCA CTONKa KHUM Ha CTose, B KOTOPOW 6paTb M KNacTb KHUMM MOXHO TOJIbKO
cBepxy («MaTemaTuyeckmin IHumknoneguyecknii Cnosapb»).

CTek ucnonb3yeTcs Kak nporpammon Ha MSX BASIC, Tak 1 nognporpaMMamMy Ha MalUMHHOM fA3bIKe.

«BeplUnHa» cTeka yKa3blBaeTCs B cnoBe STKTOP (&HF674). Ero no3uums 3aBUCUT OT pa3MepoB CTPOKOBOIr0 NPOCTPAHCTBaA U
6710K0B ynpaBneHus ainamMm, a TakKe 0T BTOPOro apryMeHTa ornepaTopa CLEAR (ec/im 3TOT onepaTop Obis BbIMOJIHEH).

Ecnn Bbl XOTUTe NONYYUTb TaKME XKe pe3ysbTaTbl, Kak B MOCEAYIOLLEM NPUMepe, BOCMOJb3yNTeCh KOMaHLoN CLEAR!

[pumep 1.

PaccMOTpuM CTPYKTYPY PacrooXeHus UHGOPMaLIMi O LMKNe FOR.

® 10 FOR AB%=2 TO 7 STEP 15 'Onepatopa NEXT 6biTb He fOJIKHO!
run
0k

PRINT HEX$ (PEEK(&HF675) )+HEX$ (PEEK(&HF674))
FOAO
0k

Anpec 3HaveHns AB% B VT

Apnpeca 6ant | — FF<— pna oTpuuaTtensHoro wara
| &H82| &H1B| &H8O| &H1|&HFF| .. &HF | &HO | &H7 | &HO | &HA |&HO
| |
Ly X-27 X-26 X-25 X-24 X-23 X-106 X-9 X-8 X-7 X-6 X-5
A —_— A A A A A
| 3Hak wara |  Lar (co 3Hakom) BepxHuit  Homep
Kop onepatopa FOR Tun napameTpa Uukna npegen CTPOKM
— Aapec paHHoro 6anta &HFOAQ
&H15| &H8O| .. | &HFF
X-4 X-3 X
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A
| L— "BeplumHa" cTeka
AZPEC KOHLa NPOrpaMMHOI CTPOKM

A

Mepen BbINOJIHEHNEM CneaytoLero npuMepa Habepnte komaHay CLEAR!

® 10 FOR AB=2.7 TO 7 STEP-32.671533782376
run
0k

PRINT HEX$(PEEK(&HF675))+HEX$ (PEEK(&HF674))
FOAO
0k

Appec napameTpa unkna AB B VT, yBesIMYEHHbIN Ha 2

V.
v

&H82 | &H25
|

&H80 | &HFF| &H5 | &HC2

X-27 X-26 X-25 X-24 X-23 X-22 <«— Agpeca 6anT

A ————— a A A
| | | “—nNopsagok u 3Hak wara
Kop onepaTopa FOR | L Tun napameTpa UMkna

L
3HakK wWwara

&H32| &H67| &H15| &H33| &H78| &H23| &H76| &H41

X-21 X-20 X-19 X-18 X-17 X-16 X-15 X-14
A A

MaHTucca Wwara TMopsioK 1 3HaK BEPXHEro npenena

&H70 | &HO| &HO| &HO|&HO|&HO |[&HO| &HA |&HO| &H1F| &H80| .. |&HFF
X-13 X-12 X-11 X-10 X-9 X-8 X-7 X-6 X-5 X-4 X-3 X
A —A— A—
MaHTUnCCa BepxHero npegena | ALpec KOHLa NpOrpaMMHOIN CTPOKMK

Homep cTpoku onepatopa FOR

He 3abypbTe 0 KOMaHae CLEAR!

e 10 FOR AB!=2.7 TO 7 STEP-32.6715
run
Ok

PRINT HEX$(PEEK(&HF675))+HEX$ (PEEK(&HF674))
FOAO
Ok

Appec napameTpa uvkna AB! B VT, yBennyeHHbIN Ha 2

&HB82 [&H22| &H80O S&HFF| &H1 .. |&HC2|&H32| &H67| &H15| &HO &HO
|
X-27 X-26 X-25 X-24 X-23 X-14 X-13 X-12 X-11 X-10 X-9
A ————— —A— —A— A A —_—
Kon FOR 3HaK wara | 3Hak 1 nopAnok wara | 3+6-2 UNdPbI MAHTUCCHI
| MaHTWCCa Wara BEpPXHero
Tun napameTpa LKA npenena

&H41| &H70| &HA &HO &H1C| &H8O| .. &HFF

X-8 X-7 X-6 X-5 X-4 X-3 X

A —A— A A A

| | | | L"BepimHa" cTeka
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| | | Ampec koHua cTpokm

| | Homep cTpokm

| 1+2-9 undpbl MaHTUCCbI BEPXHErO Npeaena
3HaK 1 MOPAAOK BepXHero npeaena

XOTUTe MONyYUThb Te XKe pesysbTaTbl — MoJb3yNTech onepaTopom CLEAR!

e [pumep nog pybpukon: «CTek B 4eNCTBUM!»

10 FOR AB%=2 TO 7:NEXT <«— Uukn 3akpbIT!
20 FOR I%=3 TO 9 <«— Uwukn He 3aKpbIT!
run

0k

PRINT HEX$(PEEK(&HF675))+HEX$ (PEEK(&HF674))
FOAO
Ok

Anpec TekyLiero 3HavyeHns I% B VT

Anpeca 6ant | — FF<— ans oTpuuaTensbHoro wara
| |s&H82| &H2C| &HBO| &H1|&HFF| .. &H1 | &HO | &H9 | &HO | &H14|&HO
| l
Ls» X-27 X-26 X-25 X-24 X-23 X-10 X-9 X-8 X-7 X-6 X-5
A —— A A A A A

Kom onepaTopa FOR 3Hak wara |  Llar (co 3Hakom) BepxHuii  Homep
Tun napameTpa Unkna npegen CTPOKMU
— Aapec 3Toro 6anta: &HFOAO

&H21| &H8O| .. | &HFF
X-4 X-3 X
A A

| L— "BeplumHa" cTeka
ALpec KOHLLa NporpaMMHOIN CTPOKMK

OTmeTunM, 4TOo Ans Bepcum MSX Disk BASIC ¢ OTKOYEHHBIM LUCKOBOAOM B mpu HyneBon AnAnHe CTPOKOBOM o6nacTm
MaKCUMasibHOE YUCII0 BJIOXKEHHBIX LIMKI0B paBHO 576.
A Tenepb HacTana oyepefb onepaTopa GOSUB...

TeM He MeHee 0 KOMaHe CLEAR 3abbiBaTb He CcTOMT!

lpumep 2.

10 GOSUB 30:INPUT A

20 'MpocTo KOMMeHTapui!
30 'Ewle 0auH KOMMeHTapui!
run

0k

PRINT HEX$(PEEK(&HF675) )+HEX$ (PEEK(&HF674))
FOAO
Ok

r— Anpec 3Toro

T T T T T T T T —V— 6anta: &HFOAO
&H8D| &HO| &HO|&HOA| &HO|&hOA|&h8O| &HO| &HO|&HFF |
| | ] | | ] ] | | ]

X-9 X-8 X-7 X-6 X-5 X-4 X-3 X-2 X-1 X

—A— A —A —A—
| | | L BepwmHa cTeka
Koao GOSUB | Afpec cnenytoLero onepatopa

Homep TeKyLLen CTPoKHK
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lpumep 3.
PaboTy 3TUX ABYX NporpaMM Bbl 4OMKHBI MPOBEPUTL HA YHEHUYECKOM KOMMblOTEpE.

1. 105-031.bas
[l105-031.bas

Ok
10 GOSUB 30:PRINT 1:END
20 PRINT 2:END
30 'POKE (&HFOAO0-4),&H10
40 RETURN
run
1
0k

2. 105-032.bas
[l105-032.bas

0k

10 GOSUB 30:PRINT 1:END

20 PRINT 2:END

30 POKE (&HFOAO-4),&H10'Appec nepexona

40 RETURN 'wusmeHeH c agpeca &HB0OA Ha apgpec &HB8010
run

2

0k

X.6. XpaHeHue CTPOKOBbIX BEJINYUH
(DyHKLI,VIFI VARPTR yKa3bIBaeT afpecC pacrnosIoXKEHNSA CTPOKOBbIX AAHHbIX B OI'IepaTVIBHOI7I namatn. OHa nMmeeTt CJ‘Ie)J,yIOLLI,VIVI
CMHTaKCuc:

VARPTR () ,

roe:

e VARPTR («VARiable PoinTeR» — «yka3aTenb NnepemMeHHON») — cnyxebHoe cloBo;
® Y — UAEHTUPUKATOP CTPOKOBOV NEPEMEHHON.

Ecnn nepemMeHHas He CyllecTBYeT, TO BblAaéTcs coobLieHme:
«lllegal function call».

®yYHKUMA VARPTR BO3BpaLLaeT Yncno X — agpec 6aiTa, HaxoAaLWerocs Ha 3 no3vuun npaeee Tol, C KOTOPO pacnonaraeTrcs
NHMOPMALINSA O NEPEMEHHO Y.

MycTb Y — NpocTas CTPOKoBas nepeMeHHast. M306pasum «Kycodek» NamMsaTi B OKpeCcTHOCTY BaiiTa c agpecom X:

r— banT, agpec KoToporo Bo3BpalLaeT (MyHKLNA
v VARPTR ()

Y | I | I 0o I | Y

Apgpeca—» X-3 X-2 X-1 X X+1 X+2

el Y
| | | Y CcoinkaHaagpecs PIT mau Ha agpec B CTPOKOBOV 06nacTy
Tun nepemeHHoit | L— BaliT anuHbl
NpoeHTudunkatop

HanoMHum BaM, 4To B NpOrpaMMUPOBAHNN CChblJIKa — COAEPXKMMOE SIHENKN NaMsATH, BOCMIPUHUMAEMOE KaK afpec HEKOTOPOW
LPYron S4enku.

YKazaTenn CTPOKOBbIX NepeMeHHbIX XpaHATCA B VT. OHW 3aHMMaloT 6 6anT, npnyém:

19/42


http://sysadminmosaic.ru/_media/msx/basic_dialogue_programming_language/examples/105-031.bas
http://sysadminmosaic.ru/wmsx/?DISK_FILES=/_media/msx/basic_dialogue_programming_language/examples/105-031.bas&BASIC_RUN=105-031.bas&FAST_BOOT
http://sysadminmosaic.ru/wmsx/?DISK_FILES=/_media/msx/basic_dialogue_programming_language/examples/105-031.bas&BASIC_RUN=105-031.bas&FAST_BOOT
http://sysadminmosaic.ru/_media/msx/basic_dialogue_programming_language/examples/105-032.bas
http://sysadminmosaic.ru/wmsx/?DISK_FILES=/_media/msx/basic_dialogue_programming_language/examples/105-032.bas&BASIC_RUN=105-032.bas&FAST_BOOT
http://sysadminmosaic.ru/wmsx/?DISK_FILES=/_media/msx/basic_dialogue_programming_language/examples/105-032.bas&BASIC_RUN=105-032.bas&FAST_BOOT

e oaunH BGanT cooepXnT «MacnopT» nepemMeHHon VALTYPE (4ucno 3);

e nBa 6ariTa cogep>xaT UMA CTPOKOBOW NepeMeHHOW;

e 0auH 6aNT COLEPXMT ANUHY CTPOKM, BO3BpaLLaeMyto dyHKLUmern VARPTR(y)(Taknum obpa3om, 0be dyHKLMMN LEN(A$) U
PEEK(VARPTR(A$)) BO3BpaLLalOT OQHO 1 TOXKE 3HavyeHune). NpuBegém npocTon npumep:

10 A$="kapaHpaw":PRINT LEN(A$);PEEK(VARPTR(A$))
run

8 8

Ok

e cnepytowme aBa 6anTa yka3biBaloT agpec nepeoro 6anTa CTpoku. ECiM cMMBOMbHas NepeMeHHas Co34aéTca SBHbIM
npucBavBaHMEM CUMBOJIbHON KOHCTaHTbl, TO YKa3aTesb 3a4aéT agpec 3ToM KOHCTaHThl B PIT. Jluweb 3atem MSX BASIC
MOXET rnepecnaTb 3HaYeHMe 3TON CMMBOSILHOW MEpPEeMEHHON B 3ape3epBUPOBaHHOE OIS Heé CTPOKOBOEe
NPOCTPaHCTBO.

[pumep 1. «COopKa» 3HAYEHNS CTPOKOBOW NepeMeHHon A$ 13 namaTu.
106-01.bas
[l106-01.bas

5 CLEAR:INPUT A$:A$=A$+"":A=PEEK(VARPTR(A$)):PRINT A
30 B$="&H"+HEX$ (PEEK(VARPTR(A$)+2) )+HEX$ (PEEK(VARPTR(A$)+1)) : PRINT B$
40 B=VAL(B$) :BB=PEEK(B)
45 FOR I=0 TO A-1:PRINT CHR$(PEEK(B+I));:NEXT I:END
run
? MSX
3
&HF163
MSX
0k

lpumep 2.
106-02.bas

[l106-02.bas

10 A$="ABCD"

run

0k

PRINT HEX$(VARPTR(AS$))

8014 <«— 370 agpec 6anTa, cogepxxalwiero gavHy A$
0k

3aTeM BbINOJHMTE KOMaHAy PRINT PEEK(AD), rae 3HayeHue nepemeHHon AD m3meHseTca oT &H8011 po &H8016. Bel
nonyyuTe:

PRINT PEEK(&H8011) | 3 VALTYPE

PRINT PEEK(&H8012) | 65 Koa ASCIl cumBona «A»
PRINT PEEK(&H8013) | 0 BTopoi cumBON OTCYTCTBYET
PRINT PEEK(&H8014) | 4 IOnuHa 3HavyeHuna A$

PRINT PEEK(&H8015) | 9 = 0000 10012 Appec (Mnagwmn 6anT)
PRINT PEEK(&H8016) | 128 = 1000 00002 | Aapec (cTapwwuin 6anT)

1000 0000 0000 10012 = &H8009

WNTak, cTpoka nomeltaetcs B PIT no agpecy &H8009. Bce ocTanbHoe o4eBuaHO!

? PEEK(&H8009) ? PEEK(&H800A) ? PEEK(&H800B) ? PEEK(&H800C)

65 66 67 68 «— Kog ASCII "D
0k 0k 0k ()] 3
[pumep 3.
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106-03.bas
.106-03.bas A Tenepb U3MeHUTe CTPOKY 10 1 BbINOAHUTE Nporpammy.

10 A$="ABCD"+""
run
Ok

nOBTOpI/ITe BbllLE€yKa3aHHbIE Laru. Bbl nonyvuTe:

PRINT HEX$(VARPTR(A$))

8017

0k

PRINT PEEK(&H8014) | 3 VALTYPE

PRINT PEEK(&H8015) | 65 Kog ASCIl ons cumBona «A»
PRINT PEEK(&H8016) | O B MeHun HeT BTOPOro cMMBoOSa
PRINT PEEK(&H8017) | 4 AnnHa CTpoKK

PRINT PEEK(&H8018) | 101 = &H65 | HoBbii agpec (Mnaawmin 6anT)
PRINT PEEK(&H8019) | 241 = &HF1 | Hosbin agpec (cTapwun 6aiT)

Onepauus, BbINOJHEHHAA HaA CTPOKOW, SBUACk NPUYUHOM nepeckinkmn eé no agpecy &HF165 (6e3 nsmeHeHus). Bol MoxeTe
ybeanTbCs B 3TOM, MCMONb3YS «B OKPECTHOCTU» 3TOro afpeca yHKUuio PEEK.

? PEEK(&HF165) ? PEEK(&HF166) ? PEEK(&HF167) ? PEEK(&HF168)
65 66 67 68
Ok Ok Ok 0k

3aberas HeCKoNbKO BNepén, oTMETUM, 4TO (hyHKLMA FRE("") Bo3BpaTmaa 66l 4ucno 200 B NnepBoM cllydyae, OAHAKO BO
BTOPOM CJly4ae BO3BpaLlaeT 4ymcso 196.

MpuBenéM CXeMbl PACMON0OXKEHUS MH(POPMaLMM B NaMATK AJ1s CTPOKOBbLIX MaCCMBOB:

® 0/HOMEPHbIVi CTPOKOBbIN MacCuB.

VARPTR(B$(0) )—— — VARPTR(B$(1))

V.
v

v

1 kK ok ok * %ok

X-8 X-7 X-6 X-5 X-4 X-3 X-2 X-1 X X+1 X+2 X+3 X+4 X+5

A —A— ——A— A —A— A —A—— —A— —A—
| | | | | | | |
Tun maccua | CnyxebHas | | | | | Anpec 1-ro anemenTa
WaeHTudmkaTop nHdopmauma| | | | OauHa 3HadeHus 1-ro anemeHTa

| | Ampec 0-ro anemeHTa
Pa3MepHOCTb MaccuBa | [lnnHa 3HaueHus 0-ro anemeHTa
Yucno 31eMEHTOB B MaccuBe

Mpumep 4. Obs3aTenbHO pa3bepnTe NPUMEp «C KOMMbIOTEPOM B pyKax»!
106-04.bas
[l 106-04.bas

10 DIM SM$(2):SM$(0)="por"+"":SM$(1)="Inform"+"":SM$(2)="1989 r."+"
run

ok

print HEX$(VARPTR(SM$(@))-8)

8047

0k

? PEEK(&H8047) 3TOT agpec cooTBeTCTBYET 6alTy VALTYPE. M03TOMY Bbl AO/MKHBI NOAYHNTH 3.

3TOT aZipec COOTBETCTBYET NEPBOMY CUMBOJTY UMEHW CTPOKOBOI0 MaccuBa. Bbl O/KHbI

?
7 PEEK(&HB048) nosyunTb Yncno 83 — kop ASCIl cumBosia «S».
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? PEEK(&H804
(ELEEEE)) nony4nTb 4ucno 77 — kop ASCIl cumBona «M».

3T0T ajpec CoOoTBETCTBYET BTOPOMY CMMBOJTY UMEHW CTPOKOBOIro MacCuBa. Bbl fO/MKHBI

? PEEK(&H804A) | 12 CnyxebHas MHGopMaLma

? PEEK(&H804B) | 0 Cny»xebHas nHhopMauns

? PEEK(&H804C) | MaccnB SM$ ogHOMEpPHBIN, MO3TOMY Mbl 1 nosyynam 1.

? PEEK(&H804D) | 3 = 00000011:

? PEEK(&H804E) | 0 = 000000002

Tenepb HaxoAMM KOJIMYECTBO 3/1eMeHTOoB B Maccuse: 00000000 000000112 = 3
? PEEK(&HB0OOF)<— 3 [nuHa 3HayeHns anemeHTa SM$(0) .

anBED,éM CXeMy pacrnosioXeHuna nHpopmauum B NaMATh 4118 3/IeMeHTa CTPOKOBOIro MaccumBa:

*%x | DY | YN

Agpeca —» X X+1 X+2
A —A—
BaiT pamHel —  L— Cceinka Ha agpec B cTpokoBoil 06nacTy

MPOACHKMAM HaL NpuMep:

PRINT HEX$(VARPTR(SM$(0)))

804F

0k

? PEEK(&h804F)

3 <«4— [1nnHa 3HavyeHunsa 0-ro anemMeHTa MaccmBea

0k

? HEX$ (PEEK(&h8050) )

66 <«— Mnapwwuin 6anT agpeca 0-ro anemMeHTa B CTPOKOBOW 06nacTu
0k

? HEX$(PEEK(&h8051))

F1l <+—— Crapwwuit 6anT agpeca 0-ro anemMeHTa B CTPOKOBOMN 0651aCTH
0k

? CHR$(PEEK(&hF166))

p <

0k

? CHR$(PEEK(&hF167)) | Cumsonsl

0 <« 3HaveHus

0k | 0-ro

? CHR$(PEEK(&hF168)) | anemenTa

r <«

0k

® /1ByXMEPHbIV CTPOKOBbIA MacCuB.

3HayeHue, Bo3BpaLlaemoe pyHkumen VARPTR() ——

<

&H2 Kokk

X-10 X-9 X-8 X-7 X-6 X-5 X-4 X-3 X-2 X-1 X
T A A A A A A
| | CayxebHasi uHd. | |
| WpeHntndukatop  Ons aByxmepHoro |
Tun MaccuBa MaccuBa |
KonuyecTso cTonbLoB KonmyecTso CTPOK

| BnuHa sHaveHns
| Hynesoro anem.

X.7. OnepaTtop CLEAR

YT00bl BbIYUCTUTb OAHO, MPUXOAWUTCS BbiMaykaTb
4TO-HUOYAb APYroe; HO MOXHO MCMavykaTb BCE, 4TO
YFOZIHO, N HUYErO MNPV 3TOM He BbIYUCTUTb.
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—lpuHunn HakonneHnsa 'psasu ro Mutepy
OnepaTop CLEAR B 06LeM BUAE 3aMNnNCbIBAEeTCS Tak:
CLEAR [[n][,A]l] )

roe:

® CLEAR («04MCTUTb») — cny»xebHoe CNoBo;

® n — apudMeTnyeckKoe BbipaXKeHue, Leas 4acTb 3Ha4YEHWNSA KOTOPOro yKa3biBaeT KOJIM4ecTBo 6alT, pesepBrpyemMbix
noA CTPOKOBOE MPOCTPAHCTBO; 3HaYeHMe NnapaMeTpa N MEHAETCS OT HyNia [0 pa3MepoB CBOBOAHOIO MPOCTPaHCTBa M
paBHo 200 o ymosi4aHuio;

e A — apudmeTnyeckoe BbipaXkeHue, Lenas 4acTb 3Ha4YeHUs KOTOPOro onpefenseT agpec nepsoro 6anTa yvyacTka
naMaTW, PacnosioXKeHHOro mexay 61okom ynpasneHusa annamun n paboyeinn obnactblo. ITOT y4yacTok He bypeT
«0bpaboTaH» MHTEpPNPETaTOPOM, MO3ITOMY OH ABASETCS Kak Obl «pe3epBHON» NaMATbIO, rae Bbl MOXeTe XpaHUTb,
Hanpumep, NOANPOrpaMMbl Ha MaLLMHHOM A3blKe U Apyrue HeobxoauMble BaM AaHHbIE.

OpyruMun cnosamu, 3HaveHme A «nepeonpegenseT BepXHUI npeden NnpocTpaHCcTBa, Mcnonb3yemoro MSX BASIC».

Hanpumep, komaHaa CLEAR 1000, &HFOOO oTBOAUT 1000 6aiT Ans 3HAYEHMWIA CTPOKOBLIX KOHCTAHT B CTPOKOBOMW 061acTu u
RAM c agpeca &HF000 gns pa3meLleHns MallMHHON NO4NPOrpaMMbl.

MakcumanbHbIM 3HAYeHNEM BbIPaXkeHUs A, KOHEYHO XXe, ABIAETCS afpec, C KOTOPOro HaynHaeTcs pabovas obnacTb
(&HF380).

MuHyMaibHOE 3Ha4YeHMe BbipaXkeHnsa A MOXKET BbITb onpeneneHo no gopmyne:
267* (MAXFIL+1)+VARTAB+145+n+2 ,

roe:

e MAXFIL — uM$S CJioBa, pacnonoxeHHoro B paboyenn obnactu no agpecy &HF85F. 3ToT agpec 3aHumaeT 1 6ant

namsaTu;
e VARTAB — 1MS C/0Ba, pacrnosioXxeHHoro B paboyeit obnactu no agpecy &HF6C2. Agpec 3aHuMaeT 2 baiiTa namMsaT un

oTMevaeT KoHel, PIT;
® N — pa3Mep CTPOKOBOIro NPOCTpaHCTBa B BalTax.

3aMeTuM, YTO MUHMMA/IbHas BENIMYMHA CTeKa paBHa 145 6anTam (3TO NPOCTPAHCTBO MeXAY KOHLOM PIT 1 BepLUMHOW CTekKa).
OTMeTunM, 4T0 06a apryMeHTa MOryT ObITb OMyLLEHbI; B 3TOM C/ly4ae onepaTop CLEAR NPOM3BOAUT «4UCTKY» 3HAYEHU BCEX
YMNCNOBbIX U CTPOKOBbIX MEPEMEHHbIX, 3/1IEMEHTOB MacCUBOB 1 OnpeAenEHHbIX nosib3oBaTenem ¢yHkuun DEF FN, a Takxe
«YHUYTOXKAeT» CTeK.

CoXpaHATCA TONbKO TEKCT nporpamMmsl Ha MSX BASIC 1 paHee 3ape3epBypOoBaHHbLIE MaLlLVHHbIE MOAMNPOrpaMMBbI!
an/IBED,éM OBa NPOCTEHbKUX NMpuMepa:
o 1)

107-01.bas
.107-01.bas

10 DEF FNY(X)=X

11 CLEAR

12 PRINT FNY(1)

run

Undefined user function
0Ok

® 2)

107-02.bas
.107—02.bas
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10 M=9:T$=STRING$(5,"+"):?M;T$
20 CLEAR:?M;T$
run
9 +++++
0
0Ok

MapameTp n B onepaTope CLEAR n yKa3blBaeT pa3Mep CTPOKOBON 06nacTu, 3ape3epBUPOBaHHON A5 XPaHEHUS CTPOKOBbIX
3HAYeHUN, NPUYEM:

0 = n = FRETOP-VARTAB-145-16 ,

roe:

e FRETOP — mM#A C/ioBa, pacnosioxeHHoro B paboyein obnacty no agpecy &HF69B. 3T1oT afgpec 3aHumaeT 2 6anTa
namsaTu;

e VARTAB — MMS$ CJIOBa, pacnosioxeHHoro B paboyen obnactn no agpecy &HF6C2. 3T0oT anpec 3aHumaeT 2 banTa
namaTw.

lpumep 3. HaxxMnTE KHOMKY RESEI] Balero koMmnbloTepa.
A Tenepe:

107-03.bas

[l107-03.bas

10 PRINT HEX$(PEEK(&HF69C));" ";HEX$(PEEK(&HF69B))
11 PRINT HEX$(PEEK(&HF6C3));" ";HEX$(PEEK(&HF6C2))
12 PRINT &HDC5F-&H8003-145-16

DC 5F <«—— Bbly3Hann agpec FRETOP ?

803 <«—— Bbly3Hanu agpec VARTAB ?

23483 «— 0=n=23483

0k

lpumep 4.
107-041.bas

[l107-041.bas

10 CLEAR200:T$=SPACE$(198) :B$=STRING$ (2, "#") : ?B$:X$=STRING$ (1, "L") : ?X$
run

#it

Out of string space in 10

Ok

Monyymnu coobuieHme 06 oTCYTCTBUM MeCTa B CTPOKOBOW 06n1acTu, Tak kKak 200 6aiT, OTBEAEHHbIX A5 HEE MO YMONYaHUIo,
OKa3a/nCb YXKe McHeprnaHHbIMK.

OpHako...
107-042.bas
[l107-042.bas

10 CLEAR 200:T$=SPACE$(198) :B$=STRING$ (2, "#") : ?B$; : CLEARL: X$=STRING$ (1, "L"):? FRE("")
run

## 0

0k

X.8. ®dyHukuusa FRE

Garbage collection («4yucTka namatu», «cbopka
Mycopa») — [OEeWCTBUSA CUCTEMbI ANHAMWUYECKOro
pacnpefeneHna namaTn Ana obHapyXeHus
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HENCMNOJIb3YEMbIX I'IpOI'paMMOVI 6710K0OB MamMsATH 1
npucoegnHeHna nx K CNUCKy csobogHON MamaTn gns
NOBTOPHOI0 NCMOJ1Ib30BaHUA.

—AHIr10-pyCCKUK C10Bapb Mo nNporpamMMmpoBaHunio m
MHpopmMaTnKe

MHdopmauuto o pa3mepe ceoboaHoin obnactu («Free Area») B RAM MOXXHO MOMy4UTb C MOMOLLbIO yHKUUK FRE, obpalleHne
K KOTOpOVI NMeeT Bua:

FRE(A)

roe:

® FRE («FREe» — «cB0OBOLHbIN») — cnyxebHoe C/10Bo;

e A — apudmMeTMYeCcKoe NaN CTPOKOBOE BbipaXKeHue, MPUYEM AJsi MHTEPNpPEeTaTopa BaXKHbIM SBNSETCSA NUWb TUM
BbIpaXKEHWA, @ He ero 3HayeHue.

Ha NPakKTUKE NPUMEHAETCA CJ'Ie,EI,yFOU.lI/II;I CNHTaKCKnC:

FRE(O)

nnm

FRE("")

®yHKUMA FRE(0) BO3BpaLlaeT KonnyecTso 6alT, ocTaBNeHHbIX ANnd pacumpermns PIT, VT, cTeka, cTpokosoi o6nactu n 6noka
ynpasneHus gannamu.

lpumep 1.
108-01.bas

[l108-01.bas

10 ? FRE(O):X=451:? FRE(OQ):Z#=7.5:7 FRE(0O)
20 Y!=555:? FRE(0Q):W%=111:? FRE(O)
run
28739
28728 4— T.K. NnepeMeHHas X Mo yMOAYaHUO — LBOWHON TOYHOCTK, a CefoBaTebHO, 3aHMMaeT B NamsaTu 11 6anT;
28717 4— T.K. NepeMeHHass Z — [ABOWHOW TOYHOCTU (3aHMMaeT B NamMAaTK Takxe 11 6anT);
28710 «— T.K. nepeMeHHass Y — OAMHAPHOWM TOYHOCTU (3aHMMaeT B NamMaTn 7 6anT);

28705 «— T.k. nepemeHHas W — uenoro Tuna (3aHnMaeT B namaTu 5 6anT).
0Ok

®yHKUMA FRE(0) BblAaéT coobuieHne:

«Out of memory» («He xBaTaet namaTn»)

npv BOCTVXXEHUN 3Ha4YeHNs, MeHblero 145 6anT, MMHUManbHO AONYCTUMOro Aas cTeka cuctembl MSX BASIC. MocmoTpuTe
(NpeaBapuTeNbHO HaXaB KHOMKY RESEI]):

CLEAR 28868:PRINT FRE(O)
147
Ok

CLEAR 28869:PRINT FRE(O)
Out of memory
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0k

3aMeTunM,4T0 C10BO VARTAB OT/IM4AETCS OT CJioBa TXTTAB Ha 2 6aiTa (Npu OTCYTCTBMM Nporpammbl!), noaTomy, nobaBmB 3Tu
2 banTa Kk 145 6anTam, HeobxoaumeIM ans paboTbl CTeKa, NoJly4aem 4ymuco 147!

®yYHKUMSA FRE("") BO3BpaLLAeT KOJIMYeCTBO CBO6OAHbIX BAlT B CTPOKOBOM MPOCTpaHCcTBe. Hanpumep:

print FRE("")
200
0Ok

X$="22"+"32":print FRE("")
196
0k

Kpome TOro, yHKumsa FRE("") BbIMONHAET BaXKHOE LONOJHUTENbHOE AeincTerne. OHO CBfA3aHO C Haam4nem B MSX BASIC
CTPOK NepeMeHHON AanHbl, 06paboTKa KOTOPbIX MOXKET NPUBECTU K ABAEHUIO «(parMeHTaunm namaTu» (BHyTPM CTPOKOBOMN
obnacTu NOSBAAIOTCS y4aCTKW,COLepKallue HeMcnonb3lyemyto nHpopmaumnio — «mycop»). Mo3Tomy, ecnm B KavecTse
aprymeHTa yHKLMM FRE 3aflaHO BbipaXKeHMe CTPOKOBOro TuMna, nepes BblynmcieHnem ob6bEMa cBo60AHON NaMATH yHKLNS
BbINOJIHAET «COOPKY Mycopa», T.e. yaaseHne BCeX HeMCrnonb3yeMblX AaHHbIX 1 0CBOBOXAEHMe 3aHUMaeMbix uMn obnacten.

Mpumep 2. OKa3biBaeTCA,4TO €c/in y Bac B Havyasie NnporpaMMbl BCTpPeYaeTcs onepatop A$=«ABCD«+»EF», a 3aTeM onepaTop
A$=«X«+»Y», TO Bbl Cpa3y e co3paanTe 6-6anToBOe NPOCTPAHCTBO, 3aM0JIHEHHOE «MYyCOPOM»!
Moka)kem 3T0:
108-02.bas
108-02.bas
(“Fix Me! )

print HEX$(PEEK(&HF69C)); HEX$(PEEK(&HF69B));
F168
0k L Anpec "BepxyLiKu" CTPOKOBOrO
a$="ABCD"+"EF" NMPOCTPaHCTBa

0k

for t=0 to 5:print chr$(peek(&HF168-1t)); :next

FEDCBA

Ok
a$=IIXII+IIYII
0k

for t=0 to 7:print chr$(peek(&hF168-t));:next

FEDCBAYX
[

Ok L— "mycop"

print fre("") 'W3baBumcs oT "Mycopa"!
198
0k

for t=0 to 7:print chr$(peek(&hF168-t)); :next

YXXCBAYX
L,
Ok L— "mycop"

M3 npvmepa cnefyeT, YTO CTPOKM XPAHATCS B CTPOKOBOM MPOCTPAHCTBE B TOM MOPSIZKE, B KAKOM OHY Oblav onpeaeneHs.

Takum 0bpa3oMm, yHKLMA FRE("") M3MeHWIa NOJIOXKEHNE 3HAYEHNS CTPOKOBOW NEPEMEHHOW (3TO M Ha3blBaeTCA «COOPKOM
Mycopa»).

Ecnv non CTPoKM 3ape3epBupoBaH 60/bllOi 06bEM CTPOKOBOro MPOCTPAHCTBA U OMNPefeseH0 MHOMO CUMBOJbHLIX
repeMeHHbIX, BpeMs «CO0PKM Mycopa» MOXET COCTaBUTb HECKOSIbKO MUHYT. Mpy BbINOAHEHWN 3TOW OnepaLi KOMMbITep
MONHOCTbIO «3aCThiBaeT». MocMoTpuTe. ..
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lpumep 3.
108-03.bas

[l108-03.bas

10 CLEAR 5000 'O6basneH pa3mep CTpokoBow obnactu - 5000 6ant

15 DEFINT A-Z:DIM A$(1500):FOR I=1 TO 1500:A$(I)="2"+"":NEXT
30 'PasmelleHmne faHHbIX B CTPOKoBOW obnacTm, "mMycopa" HeT!

40 TIME=0:PRINT FRE(""),TIME/60/60"MuUR"

run

43500, uuuuLuL3.61638888888 MuH
(0]¢ (mns MSX 1)

run

w3500, Luuuuwuw3-3716666666667 MUH
(0]¢ (mns MSX 2)

VIHTepecHo, 4TO Npu n3meHeHun B cTpoke 10 onepaTopa CLEAR 5000 Ha onepaTop CLEAR 1600, pe3ysabTaT noJjy4aeTcs
noyTy ToT xe (=3.607 MuH. ona komnbtoTepa MSX 1 n =3.38 MuH. ans KomnbioTepa MSX 2)!

EAVHCTBEHHBIV CNOCcob yMeHblIUTL BpeMs «CbopkyM Mycopa» — 3TO UCMOJIb30BaTh MUHUMAsbHOE KOJMYECTBO CTPOK U
0C06eHHO CTPOKOBbIX MacCUBOB!

CnepyeT 3aMeTUTb, YTO HEKOTOPbIE CTPOKW XPaAHSATCA B TEKCTE CaMOW NPOrpamMmbl U, TakuMm obpa3oM, He 3aHMMalOT MecCTa B
CTpOKOBOW obnacTu.

lpumep 4.
108-04.bas

[l108-04.bas

10 ? FRE("");:U$="fywapro":D$="K":? FRE("");:DIM E$(150):? FRE("")
20 FOR K=1 TO 150:E$(K)=CHR$(K) :NEXT:? FRE("")

30 E$(1)="APR":? FRE(""):E$(1)=" "+E$(1):? FRE("")

run

200 200 200 [Oanee may3a ons "cbopku mycopa"...

50

51 <«— Mpoun3sowna "cbopka Mycopa" (cBoboaHOEe MecTo B CTPOKOBOI obnacTu

47 YBEANYNNOCH, T.K. 3HaYeHMe d1eMeHTa MaccuBa E$ (1) yxe xpaHuTcs

0Ok B TEKCTE MPOrpamMmbl)...

Takum 06pa3om, CTpokoBasi 061acTb sABNseTCs 061acTbio NaMsATH, PE3EPBUPYEMON AN XPaHEHNS CTPOKOBbIX LaHHbIX. Ecan

Bbl X0TUTe 3ape3epBMpoBaThL B CTPOKOBOM NMPOCTPAHCTBE MECTO ANs XpaHeHus 10 CTpoK, cogep)Kalumx Kaxkaasa Makcumym 5
CMMBOJIOB, TO BOCI'IOJ'IbSYIZTECb, Hanpumep, onepaTopoM LUKKNa:

FOR I=1 TO 10:A$(I)=SPACE$(5) :NEXT

Bo usbexaHue «cbopkn Mycopa»:

1. onpepensiiTe BCe NePEMEHHbIE B HaYasie NporpaMmbl;

2. MCNoAb3yihTe CTPOKOBbIE PYHKLMKU MID$, LEFT$, RIGHT$. Mepen paboToi Co crefyowmm nNpriMepoM BbIKJOYUTE, a 3aTEM CHOBA
BKJIIOYMTe Bal KomnbloTep.

[pumep 5.
108-05.bas
108-05.bas

L Fix Mel )

A$="nonet"
0k
for t=0 to 10:print chr$(peek(&HF168-t)); :next

Tenonnjii]
ok  La-
"y ol

A$="Hanet"
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0Ok
for t=0 to 10:print chr$(peek(&HF168-t)); :next
TenonTenaHH
L A
L L "mycop"

0k
print fre("")
195
0k
for t=0 to 10:print chr$(peek(&HF168-t)); :next
TenaHHenaHH

L1

L— "mycop

0k
mid$(A$,1,2)="no"
0k
for t=0 to 10:print chr$(peek(&HF168-t));:next
TenonnenaHH

L,

L— "My cop" (oH OCTaNCA Ha MpexHeM MecTe!)

0Ok

OTMEeTUM, 4TO CTPOKOBbIE (hYHKLIMN MID$, LEFT$, RIGHT$ HE M3MEHSIOT yKa3aTesn Ha 3Ha4YeHNs CTPOKOBbIX NepeMeHHbIX. O6bIYHbI
)€ ornepaTop NpUCBanNBaHNsA, Pa3yMeeTcs, ykasaTesu usMeHseT! MokaxeM 3To Ha npuMepe (He 3abyabTe o KoMaHAe CLEAR !).

[pumep 6.
108-06.bas

108-06.bas

L«“Fix Me! ;

a$="nonet"

0k

print hex$(peek(varptr(a$)+2)); hex$(peek(varptr(a$)+1))
F164

0k

a$="Hanet"

0k

print hex$(peek(varptr(a$)+2)); hex$(peek(varptr(a$)+1))
F15F

0k

a Teneps.b...

mid$(a$,1,2)="no"

0k

print hex$(peek(varptr(a$)+2)); hex$(peek(varptr(as$)+1))
F15F <+— Ob6paTnTe BHUMaHWe, 3TO 3Ha4YeHne CoBNaAaeT C Npeablaywmum!
0k

Kak BMAMM, 3Ha4yeHune yKasaTesia B NociaeHeM cjy4yae He N3MeHMNoch!

. npun HeobxoauMocTun I/ICI'IOJ'Ib3yI7ITe onepaTtop SWAP A$,BS$ , KOTOprIZ He MEeHAET pacnosioxeHne 3HaYeHUN nepeMeHHbIX, a 1nlb
MeHAEeT MeCTaMUN yKa3aTeNn Ha 3TN 3Ha4YeHUA. npOI/IJ'IJ'IIOCTpI/IpyEM 3TOT Ct)aKT Ha npumMmepe...

[pumep 7.
108-07.bas

108-07.bas

L#“Fix Me! ;

clear

0Ok

print HEX$(PEEK(&HF69C)); HEX$(PEEK(&HF69B))

F168

Ok

A$="3ayeT" :B$="ABTOMaT"

Ok

for t=0 to len(a$)+len(b$):print chr$(peek(&hF168-t)); :next
Tevya3TamoTBAA
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0Ok

swap A$,B$

0k

for t=0 to len(a$)+len(b$):print chr$(peek(&hF168-t)); :next
Teya3TamMoTBAA

0k

N HakoHel, ¢yHKUMA FRE() MOXeT MOMOYb BaM Takxe B 3awuTe Bawen nporpammel. Hanpumep, B «yKPOMHOM» MecTe
nporpammsl, paboTaloLlen co CTPOKOBON MHOPMaLUen, noMecTuTe onepaTop X$=SPACE$(FRE("")) — KOHEYHO, Bbl BOJIKHBI
y4ecCTb, YTO Lenas 4aCTb 3Ha4YeHWs aprymeHTa yHKLUWM SPACE$ LOJKHa NpuHagnexaTb oTpe3ky [0,255]!. 3To yaepxut
«Nt0603HaTENbHBIX» 0T MOAMMUKALMM 3HAYEHWNIA NepeMeHHbIX Baluel nporpaMmbl (pasymeeTcs, B AaHHOM C/ly4ae CTPOKOBbIX)!

MocmoTpuTe:
10 X$=SPACE$(FRE("")):Y$="2"+Y$
run

OQut of string space in 10
0k

X.9. Paboyas obnactb

B pabouel obnactu conepxxaTcs CUCTEMHbIE MOAMPOrpaMMbl, CUCTEMHbIE MEPEMEHHbIE U «JIOBYLIKMU», NCMOJb3yeMble
MHTEPNPETaTOPOM BO BPEMS BbIMOJIHEHNS ONepaTopoBs Baweid nporpammel. B paboyeit obnacTu XpaHATCs AaHHbIE O MO3MLNN
Kypcopa, LBeTe TeKCTa, COCTOSHUM (YHKLMOHAbHbLIX KNaBuLW 1 Apyras nosnesHas MHhopMauns, UHULMaNu3npyeMas npu
BKJIIOYEHMMN KOMMblOTEPA.

Appec, oTMevalWwmin Hayaso paboyeir obnacTu, ykasaH B caMoil 3Ton obnactu B caoBe HIMEM, COAEPXXUMOE KOTOPOro
3aHnMaeT 2 6anTa, pacnonoxxeHHbIx C agpeca &HFC4A .

Ewé pa3 HanoMHuMM Bam, 4To agpeca, 3aHuMatowme aBa 6anTa, BCerga 3anucCbiBalOTCA Tak: BHayasie 3anncbiBaeTCs
copepxxumoe mnagwero 6anTa, a 3aTem cofepxumoe ctapluero banta!

OTMeTUM, 4TO 3Ha4YeHMEM BbiparkeHMs HEX$ (PEEK (S&HFC4A) +256*PEEK (&HFC4B) ) ABNseTCA agpec Hayana paboyver obnactu.
MockonbKy paboyas obnacTe pacnonoxeHa B RAM, eé nepeMeHHble MOTYT N3MeHATLCA onepaTopaMn POKE. Ho 3To cnepyeT
[lenaTb TONIbKO B TOM C/lyvae, ecnu Bul 3HaeTe, 4TO 3a 3TuM nocnenyert!

X.9.1. MaTtpuua KnasuaTtypbl

MaTpuues KnaBmaTypbl Ans MSX-KomnbioTepoB Ha30BEM Tabauuy Buaa:

O-i 6MT | 1-1 6MT | 2-1 6MT | 3-11 6UT | 4-1 OUT | 5-11 BUT | 6-11 BT | 7-1 BuUT

Appeca &hFE &hFD | &hFB &hF7 &hEF &hDF &hBF &h7F

bant (254) (253) | (251) (247) (239) (223) (191) (127)
0-1 cTpoKa FBES 9 ; 1 2 3 4 5 6
1-1 cTpoka FBE6 7 8 0 = - H \"
2-1 CTpPOKa FBE7 \ B ©) , / F |
3-1 cTpoOKa FBES S W U A P R [ 0
4-3 ctpoka | FBE9 L D X T ] yA J K
5-1 cTpoka FBEA Y E G M C ~ N Q
6-1 cTpoKa FBEB SHIFT CTRL GRAPH CAPS PYC F1 F2 F3
7-2 cTpoKa FBEC F4 F5 ESC TAB STOP BS SELECT | RETURN
8-1 cTpoka FBED SPACE HOME INS DEL « T l
9-11 cTpOKa FBEE RET + * 0 1 2 3 4
10-s cTpoka FBEF 5 6 7 8 9 - ,
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MocnenHve ABe CTPOKM COOTBETCTBYIOT LINGPOBOI (MpaBoii) 30HE KNaBMaTYpbl YYUTENbCKOro KOMMbloTepa cepumn MSX 2.

& Bonee noapobHas MHoPMaLIMa Mo 3TON TeMe 34ech

OTBeTUM Tenepb Ha Balw o4eBMAHLIN BONPOC:
Kak BOCnonb30BaThCA 3TOM Tabnuuen?

lpumep 1.
Hu>xe npmBeneHbl NporpaMMa, oCTaHaB/IMBaeMas Ha)xaTUeM KJiaBuLLK GRAPH|:

10 Z=PEEK(&HFBEB):IF Z<>251 THEN 10
W NporpamMMma, oCTaHaB/IMBaeMas HaxaTieM knasiil SHIFT|+CTRL:
10 Z=PEEK(&HFBEB) :IF Z<>(254 AND 253) THEN 10

A Tenepb OTBET Ha Ball cneaytoLwuin BONpoc:
A Kak MonyynTb MaTpuLy KnaBuaTypbl ?

0N «4TEeHMA» Ha)KaToW KNaBMWMW [OCTATOMHO «MPOYeCcTb» CIoBO NEWKEY (11 6anT) no agpecy &HFBE5 u3 tabnuusl
CUCTEMHBbIX MEPEMEHHBIX.

Mpumep 2. Mporpamma «npoberaeT» BCe KNAaBULWN 1 BO3BPALLaeT NO3NLNI0 HaXXaTol Knasuwum (X,Y) MaTpuLbl KNaBnaTypbl.
11 3HayYeHun, 3anncaHHbIX B CJIoBe NEWKEY, COOTBETCTBYIOT 11 CTpoKam MaTpuubl KfaBuaTypbl. ECiM He HaxkaTa HM OfHa
KnaBuLLa, cofepXKaHneM Kaxnoro n3 8 6anT, COOTBETCTBYIOLUMX CTPOKE MaTpuLbl ABnseTca 1. 3To puKcnpyeTca ABONYHLIM
yncnom &B11111111=255. Korga »e KflaBuwa HaXkaTa, CYUTAHHOE Ha 3TON CTPOKEe 3Ha4yeHue oTanmyaeTcs oT 255: but
COOTBETCTBYIOLLEN KONOHKM «cbpackiBaeTca» B 0.

1091-01.bas
[l1091-01.bas

10 FOR Y=0 TO 10:Z=PEEK(&HFBE5+Y)

30 IF 7Z=255 THEN 80 '—»

40 PRINT"Y=";Y:Z$=RIGHT$("00000000"+BIN$(Z),8)
60 PRINT"X=";8-INSTR(Z$,"0"):PRINT

80 NEXT:GOTO 10 '—»

X.9.2. AvHaMuuyeckasa knasuaTtypa [46]
[46]

MpomennieHne c NErkuM AenoM npeeBpallaeT ero B
TPpyLHOE, NMpOMefNeHUe Xe C TPYAHbIM AesoM
npeBpaLlaeT ero B HEBO3MOXXHOE.

—[1.Jlopumep

Wccnepyem oanH noaxopn K paspaboTke yyebHbix nporpamm, paboTatowmx nog ynpasneHneMm nHtepnpetatopa MSX BASIC.
CywiecTBeHHasa 0CO6EHHOCTb 3TOr0 MOAX04a COCTOWUT B TOM, YTO MPOrpaMma B MpoLecce BhINMOJHEHUS MOANGDULMPYETCS
(MponcxoamnT n3MeHeHne oTAeNbHbIX CTPOK BASIC-nporpammel unu nobaBneHne HOBLIX CTPOK). CHMTAETCs, YTO AonyLieHne
caMmoMoLuKaLMM NporpamMmmbl BO BpeMS BbINMOJIHEHUSA ABASETCSA NPU3HAKOM MA0XOro CTUAA NPOrpamMMuUpoBaHus, No3TomMy
Ha4yHEM C NpuMepa, KOTOPLIA MOKa3biBaeT, YTO NpeaJsiaraeMblil NOAX0A ABNSETCS He TOMbKO OnpaBhAaHHbLIM, HO 1 B psaae
CNy4YaeB €MHCTBEHHO BO3MOXHbIM.
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MycTb Heobxoanmo TabynmpoBaTh yHKLUIO yY=F(X), KOHKPETHO X2, TO €CTb /18 KaXKAOro 3HaYeHUs aprymMeHTa BbIYUCINTb
3HayeHue (yHKLWUWU 1 pe3ynbTaT 3anucaThb B Tabanuy. CoOTBETCTBYOLWAs NPOrpaMMa BuIrISAUT ClefyiowmnM obpasom:

10 'Mporpamma TabynnpoBaHus QyHKLMK.
20 DIM X(200),Y(200)
30 INPUT XN,XK '3apaHue rpaHuL, U3MEHEHUs apryMmeHTa yHKLUN.

100 GOSUB 1000 'O6palieHune Kk nognporpamMmme TabyanpoBaHus.

999 END
1000 FOR I=1 TO 200:Y(I)=X(I)*X(I):NEXT I:RETURN

YacTu nporpammbl mexay ctpokamm 30 n 100, 100 n 999 conepxxat onepaTopbl, obecnedymBatowme macwtabrnpoBaHue,
3anosiHeHne Tabnnubl, 3aWwnUTy 0T OWNBOYHBIX 4EeNCTBMIA Nonb3oBaTens u T.4. [IpocToTa nporpaMmbl 06yC/ioBaEHa TEM, YTO
3afava TabynnpoBaHna pelaeTcs AN GUKCMpoBaHHoOM yHKLMK. MonbiTaeMca Tenepb pa3paboTaTe NporpaMmy, KoTopas
nosgonseT TabynupoBaTb NOOYI0 (YHKUMIO OQHOW MEpeMEeHHOMN, aHaIMTUYeCKOe BbipaXKeHWe KOTOPOM BBOAMTCS C
KJlaBmaTypbi!

Ona peannsauunm Ha M3BM «YAMAHA» ncnonb3yem cneunanbHbii MeEXaHU3M, BBeAEHHbIN [)x.baTTepdunoom (J.Batterfield) n
Ha3BaHHbIA UM NPUHLNMNOM «AMHAMUYECKON K1aBNaTypbi».

B komaHgHoOM (!) pexxume nHdopmauns, Habupaemasa Nosb30BaTeENEM Ha KnaBmaType, annapaTHO 3anucbiBaeTcs B bydep
(Ha3biBaeMbIN B gansHenwem bygpepom knasnatypsl, BK). BK pa3mewaeTtcs B paboyen obnactu ¢ agpeca &HFBFO no agpec
&HFC17 n 3aHumaeT 40 6anT. MNMpn HaxaTun KnaBuwmn Beoa oﬂ| cogepxumoe bBK cynTbiBaeTCA MHTEpnNpeTaTopom U
BbINOJIHAETCSA COOTBETCTBYIOLASA KOMaHAA.

MMnTauus DeicTBMA NoMb30BaTENS Ha OCHOBE MPUMHUMMNA «AMHAaMUYECKON KaBUaTYpbl» OCYLLECTBAAETCS CleayloWwmnm
obpa3zom:

1. ¢ nomowsbio onepatopa INPUT BBOAMTCA TekCT 3anpoca (B JaHHOM Ciyyae aHaJMTU4YeCKOe BbiparkeHue
Tabynvpyemon yHKLNM) B CUMBOJIbHYIO CTPOKY F$ (B NnpvBeAéHHOM HUXe nporpamMme — CTpoka 10);

2. CUMBOJIbHAA CTPOKa [OMOJIHAETCS BNepean HOMEPOM, a B KOHLLe — KOJOM KoMaHabl RETURN (cTpoku 15 n 1890):
F$="Homep cTpokn 1"+F$+CHR$(13) ;

3. cTpoka nobanTHO nepenucbiBaeTcs B BK, HaunHaa ¢ agpeca &HFBFO, npy nomowm onepaTopa POKE 1 (pyHKLMKN PEEK
(mognporpamMma, Ha4YMHatLWasaca co cTpokn 1880);

4. CTpoka S$="goto"+"Homep cTpoknm 2"+CHR$(13), roe HoMep CTPOK U 2 — HOMep CTPOKWU MporpaMmmebl, Kyga nocne
MoamdurKkaumm HeobxoanMo nepepaTh ynpasaeHne, nobaTHO NepenncbiBaeTcs B bK (cTpoka 25);

5. BbINOMHEHME NMporpamMmMmbl NpekpallaeTcs KOMaHAoM END, B pe3ysibTaTe NPOUCXOAMUT Nepexos n3 nporpamMmmMHOro
peXxuma B KOMaHAHbIA. IHTepnpeTaTop cynThIBaeT cogepxmmoe 6K no nepeoro nosisnexHms CHR$(13) v BbIMNONHAET
€ro Kak KoMaHpfy, ToO eCTb MoAUDULUPYET CTPOKY C HOMEpPOM HoMmep CTpoku 1. [lanee CHMTbLIBAETCA OCTAaTOK
cofepxumoro bK fo BToporo nosasneHna CHR$(13), U OH TakXXe BbIMOJIHAETCSH UHTEPNPeTaToOPOM, KakK KOMaHAa,
nocJjie Yero NPOUCXoAUT Nepexos B NPOrpamMMHbIN pPeXuM C nepefayein ynpasieHUs B CTPOKY C HOMEPOM HOMEpP
CTPOKK 2.

Takum 06pa3oM, yKasaHHbIA anropuTM pellaeT 3ajadvy aBTOMATUYECKOn MOANDUKALMU NPOrpaMMbl B COOTBETCTBUM C
TEKCTOM 3arpoca, BBOLMMOr0 M0Jib30BaTeNIEM C KNaBnaTypbl, 1 3anycka eé C yKa3aHHOro Homepa CTPOKU.

[pumep.
1092-01.bas

[l1092-01.bas

1 GOTO 10

2 GOTO 30

10 LINEINPUT"BBeanTe aHanMTMYeCKyl0 3anucb yHkuun:";F$
11 INPUT"YKaxuTe HOMEp CTPOKM, COLEpKaLlen onepaTop onucaHna yHkuun nons3osatens DEFFN (51< Homep cTpoku
<59)";SN:GOSUB 2410

13 GOSUB 1550 'CoxpaHeHue F$

15 F$=STR$(SN)+F$:F$=MID$(F$,2,LEN(F$)-1)

20 GOSUB 1880

25 F$="goto2":GOSUB 1880:END

30 GOSUB 1730 'BoccTtaHoBneHue F$

50 ') * Mporpamma TabynmpoBaHua yHKUUKM Y (X) **

60 INPUT"BBemute[A,B] w war Tabynuposanms H";A,B,H
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65 FOR X=A TO B STEP H:PRINT X;FNY(X):NEXT

90 END

1550 '***kx*x PopMupoBaHMe F$ xxkxx

1590 F$="deffny(x)="+F$:POKE &HF600,LEN(F$)

1620 FOR I=1 TO LEN(F$):POKE &HF601+I,ASC(MID$(F$,I,1)) :NEXT
1720 RETURN'—»

1730 'xxkxkxk BoccTaHoOBAneHUE F$ xkkxkx

1740 LF=PEEK(&HF600):F$=""

1750 FOR I=1 TO LF:C=PEEK(&HF601+I) :F$=F$+CHR$(C) :NEXT

1780 RETURN'—»

1880 "kx*kx*k luHaMmMmyecKasa KnaBumaTypa kkxkxxx

1890 F$=F$+CHR$(13)

1900 AD=PEEK(&HF3F9)*256+PEEK(&HF3F8) -65536!

1910 L1=8HFC17-AD+1

1920 IF LEN(F$)<=L1 THEN GOTO 1990

1930 L2=LEN(F$)-L1:N=0

1940 FOR I=AD TO &HFC17:N=N+1

1950 POKE I,ASC(MID$(F$,N,1)):NEXT

1960 FOR I=&HFBFO TO &HFBFO+L2-1:N=N+1

1970 POKE I,ASC(MID$(F$,N,1)):NEXT

1980 AD=&HFBFO+L2+65536! : POKE&HF3F9,FIX(AD/256) : POKE&HF3F8,AD-FIX(AD/256)*256:G0TO 2050
1990 N=0

2000 FOR I=AD TO AD+LEN(F$)-1:N=N+1

2010 POKE I,ASC(MID$(F$,N,1)):NEXT

2020 IF LEN(F$)<L1 THEN AD=AD+LEN(F$) ELSE AD=&HFBFO

2030 AD=AD+65536!

2040 POKE&HF3F9,FIX(AD/256) :POKESHF3F8,AD-FIX(AD/256)*256

2050 RETURN'—»

2410 IF LEN(F$)>19 THEN CLS:LOCATE 1,10:PRINT"3Ta nporpamMma umeeT orpaHuyeHune: " :GOTO 2420 ELSE GOTO
2460

2420 PRINT:PRINT "[dnnHa dhopMysibl HE foKHa npeBocxoanTb 19 cumeonoB! " ; LEN(F$)
2440 PRINT:LOCATE 1,23:PRINT"[ns npoOo/HKeHUs HaxxMuTe Ntobyto Knasuwy"
2450 W$=INKEY$:IF W$="" THEN 2450 ELSE GOTO 10

2460 RETURN'—»

X.10. MopTbl BBOAA-BbIBOAA

W 5 Hapetocb, 4TO Hawwy NOTOMKM 6yayT 6iarofapHbi
MHE He TOJIbKO 3a TO, 4YTO 5 3[1eCb PA3bACHWA, HO

1 3@ TO, 4TO MHO BbI10 BOBPOBOJILHO OMYLLEHO C
LUeNbo NPenoCTaBnTb UM ya0BOJILCTBME CaMM HanNTK
370.

—P.[lekapT. leomeTpus

MopT BBOL@-BbIBOAA — MHOIrOpPa3pALHbIA BXOL UK BbIXOS KOMMbIOTEPaA, Yepe3 KOTOopbIf NpoLeccop 0bMeHNBaeTCs AaHHbIMK
C BHELHUMMN YyCTPOMCTBaMU (KNaBUaTypoi, MPpUHTEPOM, AMCKOBOLOM, BUAEOMNAMATLI0O U BUAEOMNPOLLECCOPOM, UIPOBLIMM
MaHUNynsTopamu). 4YacTo roBopsT, 4TO NOPTLI NPEeACTaBASIOT COBON «MHTEP(ENCHbIE CXEMbI KOMMbIOTEPAY.

MopT BBOLa-BbIBOJA HAaNOMWHAET MOPCKOM MOPT, Yepe3 KOTOPbI BBO3SAT M BbIBO3AT TOBaphl. B HalleM cnyyae Yepes nopTb
BBOASTCS W BbIBOASTCS AaHHbIE. MOPTbl NPUHUMAIOT LaHHble OT NepudepUinHbIX YCTPONCTB U HaMNpPaBasOT UX B 3TU
yCTpoiicTBa. icnonb3ys NpsMoi JOCTyN K NopTaM BBOAA-BbIBOAA,Bbl 6osee MoHO NCMOJib3yeTe BO3MOXHOCTM KOMMblOTEpPa.

Mpoueccop «paboTaeT» C NopTaMm No afipecam, KOTOpbIE He ClieayeT nyTaTb C agpecamu ROM unm RAM:

1. nopTel ¢ agpecamu &HOO0+&HT7F. Bbl He MOXKeTe U3MEeHUTb UX Ccofep>xnumoe (cpasHuTe ¢ ROM!);
2. nopThl c agpecamn &HB80+&HFF. VX conepxmmoe n3mMeHsTb MOXHO (cpaBHMUTe ¢ RAM!).

HekoTopble MOPThl, MX YHKLWMN 1 alpeca NepeymncieHbl HXKe:
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Anpec Y1eHue(3anuco) HasHauyeHue

MopTbl, 0TBeYatoLme 3a paboTy ¢ fokanbHoli ceTbio KYBT YAMAHA MSX 1
&HOO YT1eHune(3anunco) MocbiNnaemble gaHHbIE
&HO1 YTeHune CraTyc
&HO2 YTenue ngnes;:ehgzlol\zgial? JIOKaJibHOW ceTw (TOJIbKO Ans

MopTel, oTBevatoLwwme 3a paboTy ¢ nokanbHon ceTbio KYBT YAMAHA MSX 2
&HO9 KoMaHAHbIA NopT (Mepefaya wav npuem)
&HOC MopT cocToAHNSA
&HOE MopT AaHHbIX
&HOA
&HOB Ncnone3yoTca npu nHULManu3aymnm cetesoro O3Y
&HOD

[MpuHTEP
&H90 YTeHne BBoA cMrHana 3aHATOCTM NpUHTEpa
&HI1 3anuce Koa BbIBOAUMOro CMBOJIA
&H92 3anuce ?
Bugeonpoueccop (VDP)
&H98 YT1eHne(3anuco) ObpalleHre K BuaeonamaTu
&H99 YTeHune(3anuck) YTeHue (3anucb) B pernctp VDP
&H9A 3anuce 3anucb B perncTp naauTpsl
&H9B 3anuce KocseHHas 3anucb B pernctpsl VDP
3BykoreHepaTop (PSG)
&HAO 3anuck BBog, B MOPT HOMepa perncTpa
&HAL 3anuch BBoA B MOPT UH(hOpMaLMK A9 YCTaHOBNEHHOr0 perncTpa
&HA2 YTeHune YTeHune 4ucna u3 peructpa PSG
Mporpammunpyemsbli nepugepuiiHsii nHTepgpeic (PPI)
&HA8 YT1eHune(3anuch) 3annch (4TeHne) AaHHbIX B NOpT A
&HA9 YT1eHune(3anuco) 3anncb (4TeHne) AaHHbIX B NopT B
&HAA YTeHmne(3anumch) 3annch (4TeHne) gaHHbIx B nopT C
&HAB YTeHmne(3anumco) 3annch (4TeHne) pexmmos PPI
&HBO BHewHAs namaTb (SONY) (4yepe3 &HB3)
MopThl, oTBeYaloUIMe 3a paboTy C
Tavimepom
&HB4 3anuce Homep cTonbua O3Y TanMepa
&HB5 YT1eHune(3anuco) YTeHwne/3anncb gaHHbIX B O3Y Talimepa
&HB8 CeeToBOE Nnepo (Sanyo) (4epe3 &HBB)
YnpaeneHve Audio/Video
Homep 6uTa / HazHavyeHne 6uta

&HF7 3anuce %lepaBneHme AV (0 —TV)

5 YnpasneHve Ym (0 — TV)
6 YnpaeneHue Ys (0 — Super)

7 Bbibop Video (0 — TV)

33/42



http://sysadminmosaic.ru/msx/msx_1
http://sysadminmosaic.ru/msx/msx_1
http://sysadminmosaic.ru/msx/msx_2

Anpec Y1eHune(3anucob) HasHauyeHue

&HFC YT1eHne(3anuco)

&HFD HTeHue(3anuce) PerncTpsl pacnpeneneHns cJ10Tos (pacluMpeHunii naMaTn) ans
&HFE Yrenne(3annch) KOMMbioTepoB cepun MSX 2

&HFF YT1eHne(3anuco)

Ons paboTbl C NOpTaMm BBOAA-BbIBOAA MCMONL3YIOTCA: (YHKUMS INP 1 onepaTopbl OUT v WAIT.
®dopmaT onepaTopa OUT:
OUT agpec, gaHHoe ,

roe:

e OUT («OUTput» — «BbIBOA») — CNy>kebHOe C0BO;

® agpec — apudMeTU4ecKoe Bbipa)keHue, Lenas 4acTb 3HAa4YeHUs KOTOPOro nNpuHagnexuT oTpesky [128,255]
(128=&H80, 255=&HFF);

® aHHOe — apudMeTHYeCKoe BbipaXeHue, Lieas YacTb 3HaYeHNs KOTOpPOro npuHaaaexuT otpesky [0,255].

OnepaTtop OUT «nocblnaeT» 3agaHHoe ornepaHAoM JaHHOe 3HavyeHue B NopT, HOMep KOTOPOro 3afaH 3HayeHneM napameTpa

azpec.

BHumaHune!
Ha komnbioTepax cepun MSX 2 npexae, 4eM MCMNOb30BaTb onepaTop OUT, He06X04MMO B HEMOCPEACTBEHHOM peXxume
BbIMONHUTbL KOMaHAy CALL NETEND (T.e. OTK/04UTb Bawl KOMNbIOTEP OT JIOKANIbHOW CETK).

OnuvweM CUHTaKCMC PYHKLUUN INP:
INP (agpec) ,

roe:

® INP («INPut» — «BBOA») — Cny>kKebHOe CNOBO;
® aapec — apuMeTMYECKOE BbIpaXKeHMe, LeNlad YaCTb 3Ha4YeHMA KOTOPOro npuHaanexmT otpesky [0,255].

®yHKUMA INP BO3BpALLAET LeSIoYNC/IEHHOE 3Ha4YeHne, «NpoYnTaHHoe» 13 NopTa, UMeIoLWero yKkasaHHbIi agpec.
BupaHa nn Bam aHasiorus mexxay onepatopamu POKE v OUT , PEEK 1 INP ?!

Mpy nomowwn yHKLMK INP Bbl MOXXeTe MCNosib30BaTb B CBOMX pacyéTax HoMep Bawero komnbioTepa. YTobbl moMecTuTh B
nepemMeHHyto A HOMep KOMMbloTepa, Ha KOTOpoM Bel paboTaeTe B nokanbHol ceT MSX 1, npuMeHuTe onepaTop:

A=INP(&H02) AND 15

O6BACHMM poJb IOrMYeCKon onepaummn AND. 3Ha4yeHneM, BO3BpaLLaeMbiM (PyHKLMEN INP(&HO2), ABNSETCA ABONYHOE YMCIO,
3anncaHHoe B ogHoM baiTe. «Coaep)xnmoe» YeTblpéx cTapwunx 6uTos 6anTa HaC He MHTepecyeT. 3aMeTuM, 4To Yyncno 15 =
&b00001111. Kak Bbl yxxe, HaBepHOe, forafilanunce, ormyeckas onepaums AND No3BOJSISET BbIAEAUTb HYXHble HaM YeTblpe
Mafwmx buTa.

@ MonpobHee 0 MopTax BBOAA/BbIBOAA HAMMCAHO 34€ECh.

X.10.1. NporpamMmmupyembin nepucdepuinHbin uHTepdcpenc (PPI)

Tenepb Mbl Nepeingém K pacckasy o pabote ¢ noptamu Mporpammmpyemoro MepudepuinHoro NHTepdenca (PPl — «Parallel
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Programming Interface»). Mogpo6bHoe onncaHue 34€ecCk.

HanomHum Bam, 4To uHTepgperic (aHrn. «interface» — «conpsxeHne» — cnocob n cpeacTsa yCTaHOBAEHUS U NoaAepXaHus
NHMOPMaLIMOHHOro obMeHa MeXAay UCMONHUTENbHBIMY YCTPONCTBaMM aBTOMaTUYECKON NN YeSI0BEKO-MaLLNHHOWN CUCTEMBI,

B napasnnenbsHoM nHTepgence Nopumns 4BOUYHOW MHGOPMaLMKM, COCTOSLAn M3 n 6UTOB, NepefaéTcs 0AHOBPEMEHHO MO N
KaHanam.
MopT A ucnonb3yeTcs Ass Bbibopa C/10TOB, OCYLLECTBASIOLLMX YpaB/ieHMe paclUpeHHON NaMsATbio KOMMbIOTEPa.

3a nogpobHocTAMK Mbl OTChbITaeM Bac k MpunoxeHuio 1 (pa3agen 1.8.2)

MopTel B 1 C npumeHsoTCcs Ans «paboTbi» C MaTpuLeh KnaBuaTypbl, MPUYEM HOMEP CTPOKWU MaTpPULbl KAaBuaTypbl
«nocblnaeTtcs» B nopT C, a HoMep cTonbua «4mTaeTcs» B NopTy B.

[pumep 1. ObHapyxeHne HaxaTus Knasuwmn GRAPH|.
1011-01.bas
[l1011-01.bas

OTmeTUM, 4TO KNnaBuwwa GRAPH| Haxo4WUTCS B CTPOKe 6 1 cTonbue 2 MaTpuLbl KNaBnaTypbl (M CTPOKU M CTONOLLI MaTpULLbI
HyMmepytoTCs, HavmHas ¢ 0). Torga:

1. HOMep CTPOKM MaTpULbl KNaBraTypbl «nockiaem» B nopT C:
OUT &HAA, 6
2. «n3BNeKaem» Homep cTonbua u3 nopTta B:

X=INP(&HA9)

[lo HaXkaTusa KnaBuW 3HavyeHueM X aBnseTcs yncno 255 = &b11111111.B MOMEHT Ha)aTua Kakon-nmbo knasuwimn
COOTBETCTBYOLWMI BUT nopTa B (B Hallem c/iy4ae BTOpOW) Ha MrHOBEHMe 06HynseTcs.

TakmM obpa3oM, HaxkaTue KaaBuLIK GRAPH| nerko obHapyXuTb, €Cnn BblAeNNTb 3HAYeHWe UHTepecytouero Hac 6uta
KOMaHao0M:

IF (X AND &b00000100)=0 THEN PRINT"GRAPH"
MporpamMMa, No3sosisioLLas 06HapyXXUTb HaXkaTue KnaBuwin GRAPH|, BLIFIAAMT Tak:
10 OUT &HAA, 6:X=INP(&HA9)

20 IF (X AND 4)=0 THEN PRINT "GRAPH":END
30 GOTO 10

Hapneemcs, 4To Bbl 06paTan BHUMAHWE Ha HEAOCTATOK 3TOM MPOrpaMMbl: Mocje eé 3anycka HeEOXUAAHHO BKJOYaeTCs
NHAMKaTOP CAPS| (HO 3TO He 03HA4aeT,4To BaM yAanoch CMOAENNPOBATL HaxaTue Knasuwm CAPS|!).

Pa3bepémcs, noyemy Tak NPOUCXOLNT.

B3rnsiHuTe Ha NpUBELEHHYI0 HVXe Tabnuuy, B KOTOPON onMcaHbl HazHaveHus 6uTos nopTa C:

BuTbl 0+3 | CTpoka MaTpuLbl KnaBnaTypsl

but 4 Ecam 0, To 3anycKkaeTcs MarHMTHas neHTa
but 5 CurHan 3anmcy Ha MarHUTHYIO NIeHTY

but 6 Ecnm 0, To BKAtoYaeTca nHamkaTop «CAPS»
but 7 YnpaBfieHne 3ByKOBbIM CUFHANOM

Bce acHo! NHaoukaTop «CAPS» BK/lo4YaeTCs NoToMy, 4TO B NopT C 3anucbiBaeTcs 3HaYeHne
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6 = &b00OOO110O, a 3Ha4MT, WwecTol 6uT Nnopta C "OMNPOKUHYNCA" B HYJb.

A — T
| |

daKTUYECKM TONIbKO YeTbipe Maagwux 6uta nopta C onpeaensitoT HOMEpP CTPOKW MaTpuubl KnaBuaTypbl. LS
«MacKMpoBaHMsA» (MFTHOPUPOBaHWA) 3HAYEHWUN YeTbIpEX CTapwux 6GUTOB [OCTaTO4HO BMECTO KOMaHAbl OUT &HAA,6
BbIMOJIHNTL KOMaHAy:

OUT &HAA,6 OR (INP(&HAA) AND &HFO)
| | | = U
v v v v
&BO0OOO0110O OR (&Bx1xx*xxxx AND &B11110000) = &Bx*1x*x 0110

(cMMBONIOM «*» OTMeYeHbl BUTbI, COCTOSIHNE KOTOPbLIX B AaHHOM CJly4ae posn He I/Il'paET).

[pumep 2. BknoveHne nHankatopa «CAPS» (ecnn OH BbIK/OYEH!) MOXHO OCYLLECTBUTL CAeayoLWen KoMaHLon:
1011-02.bas
[l1011-02.bas

OUT &HAA, INP(&HAA) XOR &B01000000
| | — 1
v v v
&B*1#**x*xxx XOR &BO10000OO = &B*0*****x*

lpumep 3.
1011-03.bas

[l1011-03.bas

10 OUT &HAA,6 OR (INP(&HAA) AND &HFOQ) :B=INP(&HA9)

20 IF (B AND 1)=0 THEN PRINT "HaxaTa knaBuwa SHIFT"

30 IF (B AND 2)=0 THEN PRINT "HaxaTa knasuwa CTRL"

40 IF (B AND 4)=0 THEN PRINT "HaxaTa knaBuwa GRAPH":GOTO 10 ELSE 10

B xone paboTbl nporpamMmsl nHANKaTOP «CAPS» COXPaHUT COCTOSIHWE, B KOTOPOM OH HaX0AWCA [0 MyCKa nporpaMmsi!

[pumep 4. NMony4nm MaTpuLy KaasmuaTypbl NPy NOMOLLM onepaTopa OUT!
1011-04.bas
[l1011-04.bas

10 INPUT "Homep cTpokun" ;N

20 INPUT "Howmep ctonbua";T

30 OUT &HAA,INP(&HAA) AND &HFO OR N

40 B=((INP(&HA9) AND 2°T)=0)

50 IF B THEN PRINT "Knasuwa HaxaTta":END
60 GOTO 30

[pumep 5. BKNOYeHME 1 BbIKJIIOYEHUE KACCETHOM NeHTbl. OnepaTopbl MOTOR ON 1 MOTOR OFF (noapobHee 0 HMX 34eCb) MOryT
6bITb MMNTUPOBaHbI C MOMOLLbIO KOMaHAbI:

1011-05.bas

[l1011-05.bas

OUT &HAA, INP(&HAA) XOR &B00010000
X.10.2. MporpaMMmupyeMbii 3ByKOBOMU reHepaTtop (PSG)
BHavane npveeném ABa npmmepa 3anucu nHdopmaumm B PSG npn nomMoLLm nopToB BBOAA-BbIBOAA.

lpumep 1.
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1012-011.bas 1012-012.bas

[l1012-011.bas [1012-012.bas

10 SOUND 7,8 'llym u3kaHana A 10 OUT &HAG,7:0UT &HAL,8: A=INP(&HA2)
20 SOUND 8,15 'TpomKoCTb 20 OUT &HA®,8:0UT &HAL,15:B=INP(&HA2)
30 SOUND 6,26 '“acToTa 3ByKa 30 OUT &HA®,6:0UT &HAL,26:C=INP(&HA2)
40 END 40 PRINT A;B;C

run

8 15 26

Ok

[pumep 2. NMpepctasbTe, 4TO Bbl HaxoauTech Ha 6epery YEpHOro Mops B panoHe ANnTbl. 3aKponTe rnasau ...
1012-02.bas
[l1012-02.bas

10 FOR I=0 TO 13:READ V

20 OUT &HAOQ,I:0UT &HA1,V 'UmwnTauwnsa penctsus onepatopa SOUND I,V
30 NEXT:END

100 DATA 0,0,0,0,0,0,30,&4B7,16,0,0,0,90,14

A Tenepb Mbl pacckaxkeM BaM, Kak MOXXHO «My3ULMPOBaTb» NPW MOMOLLMN HEMOCPEeACTBEHHOU 3anncKn B PErnCTpbl 3BYKOBOr0
reHepaTopa. BarnaHuTe Ha cnegyiowyto Hebonbluyto Tabanyky:

WUcnonnsemas | Copepxumoe Hynesoro | CopepXXumoe nepeoro
HoTa peructpa perucrtpa
PLAY "04C" 172 1
PLAY "04C#" 148 1
PLAY "04D" 125 1
PLAY "04D#" 104 1
PLAY "O04E" 83 1
PLAY "04F" 64 1
PLAY "O04F#" 46 1
PLAY "04G" 29 1
PLAY "04G#" 13 1
PLAY "04A" 254 0
PLAY "04A#" 240 0
PLAY "04B" 227 0
PLAY "05C" 214 0

Bbl MOXXeTe MpoBepWTb 3Ty TabiuMLy Npu NOMOLLM C/efyoWen NporpaMmsl:

10 PLAY "04cC"
20 OUT &hAO,0: PRINT INP(&hA2) 'YuTaem gaHHble
30 OUT &hAO,1: PRINT INP(&hA2) 'us peructpoB PSG

A Tenepb cnywanTe ...

[pumep 3. FTaMMa «00-MaXKop».
1012-03.bas
[l1012-03.bas

10 DATA 1,172,1,125,1,83,1,64,1,29,0,254,0,227,0,214

20 OUT &HAO,8:0UT &HA1,15 'YcTaHOBMM FpOMKOCTb KaHana A
30 FOR T=1 TO 8:READ I1,I2
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40 OUT &HAO,1:0UT &HA1,I1:0UT &HAO,0:0UT &HAL,I2

45 FOR K=1 TO 100:NEXT 'Ecnu Bam 3axo4eTcs "03By4nTb", Hanpumep, "BoiCTpen", 4OCTAaTOYHO ybpaTb U3 NPOrpaMMmbl
3Ty CTPOKY

50 NEXT

60 OUT &HAO,8:0UT &HA1,0 'C6pocum rpoMKOCTb KaHana A

[pumep 4. «B TpaBe cnaen KysHeuuk!»
1012-04.bas

glolz-omas
B aBTOPCKOM BapuaHTe OTCYTCTBYeT.

10 'DEFINTA-Z:BEEP

20 OUT &HAO,8:0UT&HA1,15:0UT &HAO,1:0UT &HA1,0:0UT &HAO,0:0UT &HAL, 254
30 RESTORE 240:S=S+1:IF S=1 THEN K=14 ELSE K=12

40 FOR I=1 TO K:READ S1,S0,T1

50 OUT &HAO,8:0UT &HAL, 15

60 OUT &HAO,1:0UT &HA1,S1:0UT &HAO,0:0UT &HA1,SO

70 TIME=0

80 T=TIME:IF T<T1 THEN 80

90 SOUND 8,0 'OUT &HAO,8:0UT &HAL,0:FOR J=1 TO 10:NEXT
100 NEXT

110 IF S=1 THEN 30

120 RESTORE 260:5=0

130 S=S+1:IF S=1 THEN K=20 ELSE K=14

140 FOR I=1 TO K:READ S1,S0,T1

150 OUT &HAO,8:0UT &HAL, 15

160 OUT &HAO,1:0UT &HAL,S1:0UT &HAO,0:0UT &HAL,SO

170 TIME=0

180 T=TIME:IFT<T1 THEN 180

190 OUT &HAO,0:0UT &HAL,0:0UT &HAO,1:0UT &HAO,0:FOR J=1 TO 10:NEXT:NEXT
200 IF S=1 THEN RESTORE 270:GOTO 130

210 OUT &HAO,8:0UT &HA1,15

220 OUT &HAO,1:0UT &HAL1,0:0UT &HAO,0:0UT &HAL, 254

230 RUN

240 DATA 0,254,15,1,83,15,0,254,15,1,83,15,0,254,15,1,13,15,1,13,30
250 DATA 1,13,15,1,83,15,1,13,15,1,83,15,1,13,15,0,254,15,0, 254,30
260 DATA 0,254,15,0,0,15,0,254,30

270 DATA 0,227,15,0,227,7.5,0,227,7.5,0,227,15,0,227,15

280 DATA 0,215,15,0,215,7.5,0,215,7.5,0,215,15,0,215,15

290 DATA 0,215,15,0,227,15,0,254,15,1,13,15,0,254,15,0,254,30

300 DATA 0,254,15

X.10.3. lpyrue noptbl. Onepatop WAIT
MpuBeném NpuMepbl UCMOJb30BaHNS «COAEPKMMOr0» APYruX MOPTOB.

lpumep 1. Ncnonb3oBaHme nopTos ¢ agpecamm &HI0 n &HI91 ons BbIBOAA CMMBONA Ha MPUHTEP.

BHavane o «ponn» nepsoro 6uta nopTa ¢ Homepom &HI0:

7-n 6uT 6-11 6UT 5-11 6UT 4-11 BUT 3-1N BUT 2-1 BUT 1-1 KT 0-1h BUT

MpuHTep B pexxume ON LINE (mogkntoyeH k M3BM): 0
MpuHTep B pexxume OFF LINE (oTkaiodeH oT M3BM): 1 ———!

A Tenepb: BKNOYUTE NPUHTEP U BCTaBbTe byMmary...
1013-01.bas
[l1013-01.bas
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5 CLEAR 300

10 INPUT"CnoBo";A$

15 WAIT &H90,2,255 'Bbl BKAKYUTE, HAKOHEL, MPUHTEP NN HET?

20 A$=A$+CHR$(13)+CHR$(10) 'CHR$(13) - Ko BO3BpaTa KapeTku;
21 ' CHR$(10) - kon mepeBofa CTPOKMU
30 FOR I=1 TO LEN(A$)

35 OUT &H90,0:0UT &H90,137 'WHnumnannsaumsa npuHTepa

40 B=ASC(MID$(A$,I,1))

50 OUT &H91,B

60 NEXT I

[pumep 2. CYNTbIBAHUE KOJa BbiIBEAEHHOI0 Ha 3KpaH CMMBONa:
1013-02.bas
[l1013-02.bas

10 K$=INKEY$:IF K$="" THEN 10 ELSE PRINT K$;
20 PRINT INP(&H98):GOTO 10

OnepaTtop WAIT NCMoib3yeTcs CPaBHUTE/IbHO pefKo. Ero cuHTakcuc:
WAIT P,M[,C] )

roe:

® WAIT («0XuaaTb») — Cny>xebHoe CNnoBo;
e P — apudmeTunyeckoe BbipaXKeHue, Lenas 4acTb 3Ha4eHNs KOToporo 3aaaéT aapec nopra;
e Mu C — apudmeTuyeckme BbipakeHuns, Lesible HacTu 3HaYeHUIN KOTOPbIX NpuHaanexaT oTpesky [0,255].

OnepaTop WAIT «3acTaBisieT» KOMMNbIOTEP «OXWUAaTb», MOKa pe3yabTaTOM «OMpoCa» MOpTa C yKa3aHHbIM agpecoM He
okaxkeTcsa 4ncno 0 (paHHbLIA NopT «paboTaeT» B pexwume YyTeHus ). Lpyrumm cnoBamu, 3TOT ONepaTop ABASETCS
«BECKOHEYHBIM LIMK/IOM», KOTOPbIA «XAET», MOKa OT NopTa BBOAA-BbIBOAA HE NPUAET OnpefenEHHbIN CUrHan.

Bbl MOXXeTe npepBaTb 3aTAHYBLUEECH «OXKUAAHME», HAXKaB KJ1aBULLN CTRL+STOP| (npw 3TOM Bbl BEPHETECH B KOMAHAHbIN
pexunm).

Copep>xumoe nopTa € YKa3aHHbIM alpeCcoM 3aHOCUTCA B HEKOTOPLIN pernucTp npoueccopa Z-80, KOTOPLIA Mbl Ha30BEM X.
Janee copepxunmoe pernctpa X KoMbrHMpyeTCa co 3HavyeHnaMm napametpos M n C no hopmyne:

X = (X XOR C) AND M

Ecnin nocne 3Toro cogepXuMoe pernctpa X okaxeTcs paBHbIM 0, TO MPOUCXOAUT «BbIXOL U3 onepaTopa WAIT». B NpOoTMBHOM
C/lyqae nopT BHOBb «OMPALLMBAETCS», U MPOLIECC NMOBTOPSETCS.

MpuBeném Tabnmuy-«mnoACcKasKy»:

00001111

00110011

XXORC 00111100

M 01010101
(XXORC)ANDM | 00010100

Bonpoc k ynTtaTento: Kakon Bug 6yaeT nmeTh Tabnnua-«nofckaska» npu oTcyTcTeum napamerpa C ?

lpumep 3.
1013-03.bas

[l1013-03.bas

10 WAIT &HAA, 64,255
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(&B*1#x**xxx XOR &B11111111) AND &BO1000000 = &BOOOOOOGO = O !

dTa nNporpaMma 3aKoHYMT CBO paboTy, ecnn 3aroputcst UHANKaTop «CAPS»,

lpumep 4.
® WAIT &H90,2,255 'OxwupaeTca BKIOYEHME MpUHTEepa

e WAIT &H90,2,0 'OXnpaeTcsa OTKJIIOYEHWEe MnpuHTEpa

X.11l. JlonosHeHue
PaboTa ¢ nopTom BBOAa-BbIBOAA C agpecom &hOC

MpefBapuUTEIbHO KPAaTKO OMULLEM CTPYKTYPY AaHHOMO nopTa.

Crapmn | T T T I T T I 1 Mnapgni
out | k| x| x| x| x| x| x| x| 6ur
gl A Wi Nyl o
| | | | | | | “— O6wni6ut rotosHocTn ceTn
| | Hewcrnonbsylotcs | (0: ceTb roTosa)
| | L BuT permcTpaLmmn AaHHbIX
| | (0: naHHbIe NocTynnAK)
| L— BuT HanpaBneHWs NocTynneHns nHdopMaLun (1: oT yunutens)
L BuT HanpaBieHUs NocTynneHns nHdopmauum (1: oT yyeHuka)

A Ternepb fBa NpuMMepa €ro MCnoib3oBaHuA. Buumanue ! CnaboHepBHbLIX MPOCUM HE CMOTPETh: MPUMeEpPbl HaNMCaHbl Ha
Makpoaccembnepe M80!

[pumep 1. lNockiika baniTa No cetn

OUT BYTE:: ; Ha Bxope B peructpe A - OaHHoe
DI H
PUSH DE g
LD D,A g
LD A,005H ; OUT 9,5 - 370 3anuck 6anTa B ceTeBoe O3Y

OUT  (BO9H),A ;
OUT B: IN A, (0OCH) ;

AND 041H ;
CP  040H ;
JR NZ,O0UT B ; Ecnm ceTb He roToBa, TO XOEM
LD A,D H
OUT (OOGEH) ,A ;
POP DE ;
EI ;
RET ;

Mpumep 2. Mpuém baiiTa N3 ceTn

IN BYTE:: ; Ha Bbixope B peructpe A - paHHoe
DI H
LD A,003H ; OUT 9,3 - cuuTbiBaHwue H6aiTa u3 cetesoro O3Y

OUT  (BO9H),A ;
INB: IN A, (0OCH) ;
AND 083H ;

CP 080H ;
JR NZ,IN B ; Ecnm ceTb He roToBa, TO XOEM
IN A, (O0EH) ;
EI ;
RET ;
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KapTa afpecos NopToB BBOAA-BbIBOAA A/15 KOMMbloTepoB MSX-1 [30]

FF-
Fg-
| NopTel ynpaenenns Audio/Video |
F7-
Fo-
EOQ-
ROM nns KATancKkux nepornngos |
D8- |
| Kontponnep Floppy Disk |
DO -
Co-
| CeeToBOE Nepo
B8 -
B5-
| Kanenaaps. Yacsl |
0. | |
| BHewwHsAs namaTs |
BO -
PPI (8255)
A8
PSG (AY-3-8910)
AO-
VDP (9918A)
98-
| MpuHTep |
90-
88-
RS-232C
80-
| 3apesepsupoBaHs |
0] |
| He onpepeneHbl |
00- L |

AUckK c npumepamm

3arpy3uTb 0bpa3 gucka

.OTKprTb anck B WebMSX

1) 2

MNoka He HanaeHo, nogpobHee 3aech
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