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W KPACHBIA-CHHNA-3ENEHLIH T

N kopnopayusa «CHA T/ UBBIE AEB HOCTbIE>»

NPEANATAOT:

[ITupoxwuii BEIOOP pazHO0Opa3HOIl cTedHOo-00yuaromet, HCTOPHUECKOH H HayuHO-TIOIMY IAPHOH
YVKYPEHHOH THTepaTypH! KaK /IS HAUHHAIONHX, TaK H 1711 MpodecCHOHATBHEIX PHKOIHCTOB CO
cTakeM. BoT KpaTkuil mepedeHs, TOTO, UTO MEI IIpeiaraeM ceiyac.

of Cxa3ku U Memyaps! 0 sku3HH 1980-2001 ro/1oB:

— JKH3HBb KBapTHPEI H ABOpa Y 7oMOB 86 kopmyc 1 1 2 mo byxapecrtckoii yaune (1983-2000)
— nosgBiIeHHe B KBapTHpe KoMmbloTepoB /I VBHA-48K u ZX-Spectrum (1992-1996)

— JIeTHHE MpUKTF0UeHHs B océnkax ComHeunoe-2 u ComHeunoe-3 (1993-1997)

— palicKHii OT/IbIX B ITocénke TapacoBo H ceMeiiHOM 0a3ze oraexa JIOMO (1989-1991)

— obnomHas mokynka ygactka CHT «3Onextpon» (1998)

— OCBO€HHE YIHYHOH H IPOMBIIUIeHHOH cBeToTeXHHKH (1989-2000)

— mporynkH 1o KymunHackum aBopaM H skene3HsM goporaMm (1984-2000)

— H MHOTOE€ JIPYTOe. ..

¥ llcropHuecKkHe HCCIeIOBAHH:

— Hctopus pazputus qomoB cepuu 1-JII'602-B (1966-2010)

— Hctopus ymuunoro ocBemenus Jleanarpaga (1934-2015)

— HcTopus nosBiIeHHA MOMOeK B cagoBoaueckoM maccuBe «Kpyras I opa»
— «KomrbrorepHble» H «PeuHble» 11014 y coBxo3a Pa3tonse

— bororo Cympungl [Iponrioe u Hactosmee (2000-2020)

— Kpyroropckoe mope

— «DNeKTpoH» H DeKTpudecTBo (1995-2020)

A OOyuaromas KOMITBIOTEPHAS JHTepaTypa H CTaThH:

— Spxuit mup «Bommedrnoro DOS» HOBHHKA 2024 T'O/IA!

— Yetripe cezona ¢ Mapster32 i eDUKE JlonBulding [To-Kymanackn (KpacHas gacts)
— Yetripe ce3oHa ¢ Mapster32 win eDUKE JlonBulding [To-Kymunucku (CHHSS 9acTh)

— Yerripe ce3oHa ¢ Mapster32 nin eDUKE JlonBulding [To-Kymunnacku (3enénas gyacrh)
—Yerripe ce3ona ¢ Mapster32 wm eDUKE JlonBulding [To-Kymunacku (JKértras gacTs)

— Dune-2 Building Crazy Scenarios

— IMPACT Taitna 80-ro ypoBHSA

— IMPACT Kak co31are CBOH YPOBHH BMECTO 0a30BBIX

— M IIPOYHE. ..

¢ [Ipoure cyBeHHPEI H COKPOBHIIA H3 CTAPEIX JI0OPEIX BPEMEH:

— II€HOYHEIe poTorpaduu 1oMoB, yaHIl H ABopoB (1997-2004)

— sumeoduaeMEl ¢ VHS kaccer (1998-2007)

— 3a0oitHag Mmy3eika (Acid, EwroDance, Dream, Trance, House, Hardcore, Rave (1992-2003))

[ImaHupyeTCs K BEIXOAY 3Ta KHHTA, a TakkKe Apyras KpelIecHOCAmas mTeparypa. Mel
IIOMO’KeM BaM BOHTH B OXPeHEHHO OOraThlil JyXOBHBI MHP aBTOpa 3TOH KHHIH.

IIo BommpocaM onTOBOro MpHOOpeTeHH MPOIYKITHH
obpamarbes B ro;10BHOH 0(pHC KOPHOPAITHH 10 apecy:

123456, mup Aocmpaxmuuix Hinrozuii, 2opoo Meumwt, yauya Cuacmes oom 90, men: 987-65-43



ZX- Spectrum BASIC ¢ H@ @ A& A5

I'naBal
BBeneHue

[To 3aKkOHaM 3MUCTOJISIPHOTO XaHpa, Jr0as cepbE3Has KHUra o CriekTpyMe JI0/DKHa
HA4YMHATHCS C JUIMHHOU TeJeTd 00 UCTOPUU MOSBICHUS KOMIIBIOTEPA, €0 CO3/1aTelie U
3ano3ajion komrerorepuszaud CCCP. DTux uctopuid Tyt He 0yJieT, 0O JIaBHO HEaKTyaJIbHBI.
A1 HayHy CBOKO KHUXKKY HHAYE.

Becna 2024 roja noaxoauiia K KOHIY. A JOBOJAUII 10 yMa MEMYaphl O CBOEH )KU3HU B
Jlenunrpane-llerepOypre Ha pyOeke BOCBMHUJIECATHIX U JIEBAHOCTBLIX I'OJI0B. B KaKOM-TO MOMEHT
no0palics 10 UCTOPUI O MEPBBIX MOMBITKAX MIPOrPpaMMUPOBAHUS, KOTOPKIE MPEANPUHUMAIIUCH B
ssHBape-mapte 1993 ropa.

S mpITalics BCHOMHUTD, KaKOM K€ 3aTHIK Y MEHS BbI3Balla urpa «Animated Strip Pokery,
U IoueMy 1o noaoouro urpsl «Dominoes» He yaanock 3anucath cBor BASIC mporpammy
OJI0KOM «Bytes.». 5l miaHupoBal NOBEPXHOCTHO YUPKAHYTh Mapy CTpoYeK 00 3Toi nmpodieme, U
uaru ganeline. Ho pacckas He Kiencs, IIOTOMY 4TO K TEKYLIEMY MOMEHTY 51 Hallpo4b 3a0bU1 HE
Tobko acceMbOiiep, Ho 1 BASIC. HyxkHo ObUT10 HaliTH BpeMs MOKOIAaThCS B CTApOM apXHBe,
OTBICKATh 3Ty UT'PY, HO IOKa ObLIO HE JIO HEE.

1 BOT Kak-TO pa3 JHEM 5 3aJie3 B JJaBHO 3a0bIThII U 3aapXUBUPOBaHHBIA LU(POBOM cKkapO
o CrieKTpyMy, KOTOPbIA HaKOITUJI 32 BCE CYIIECTBOBAHUS JIOMAIHUX KOMIBIOTEPOB ¢ 1992
rojJia U MpuBE3 ¢ codoi 3a pyodex. OTeickuBas Urpy «Strip Pokery, s napanieabHO peImi
clieJiaTh PEBU3UIO TAlKU, YTOObI XJIaM HE 3aHUMAaJl JiuIHero Mecta. CopTUpys apXuB
mMatepuayioB o CekTpyMy, S pelii IepecMOTPETh MOI00PKY JIUTEpaTyphl U BHIKUHYTh
OTEPSBIIEE AKTYaJIbHOCTb.

«Ha Kkoil XpeH OHU MHE HYXXHBI?» — IT0AyMall s, IOCMOTPEB Ha CTapble CAMOYYUTEIIH T10
BASIC.

[IpocTo Tak CTEPETH KaJKO, HY)KHO XOTh IVIAHYTh pa3ok. OTKpbIBato, 51 3HAYUT, [IEPBYIO
CTPaHUIlY U YATAIO CBEIKUM B3TJISIJIOM:

IAasa 1
EI&!}A,QI[[[!

ECAN Bbl YHTAETE ITY KHHIrY BhnepeBbie HJIH OTKPHIJAM e€ee Ha JSTOoM
AUCTE, TO Bbl ONONMKHN HMETL NPEACTABACHHE O TOM, YTOo Xxomauanm OGeHcu-~-
K& BHNOAHSKOTCH HENOCPECACTBCHHO, ONCPaATOPb HAYHHAOTCH € HOMEepa
CTPOKH H COXPaAHNAXTCH B MNaMATH KoMablOTEpA. Bol [OO0ONXKHH TaKxe
npeacTaBAATL cefe, NTO TaxkMe xomawas, xax PRINT, LET m INPUT,
HCNONBLIYWTCH BO BCEX KoMObTEpaAxXx, HMewHX OG6eHcHx, a TaxHe KoMau*
nsi, xax BORDER, PAPER u BEEP, umcnonpayworca B ZX SPECTRUM.

3Janycxkx GeficHxa HAYHEM C NOBTOPEHHSA HEKOTODLIX MOMEHTOB, H3J0~-
XCHHMX BO BBOAHOHN YacTH, HO PACCMOTPHM HX 3HaAYNTeaAbMO OGoaee noa-
HO, YACHHB, 4YTO MOXHO AeNaTh, & NTO HEeNL3A.

Puc. 2. Tunu4Hoe sgedeHue u3 camoy4umena no BASIC 1987-1993 2000s.

C Takoro ornTUMUCTUYHOIO ONMCAHUS HAaYMHAJICA JIF0OOM camoyduTellb o BASIC
nepBoi moiaoBHHBI 1990-X rogoB.

W nericTBUTENBHO, €CIIA BBl YUTAETE ITY KHUTY BIIEPBBIC, TO KOHEYHO JOJKHBI HE TOJIBKO
UMETH MpeJCTaBlIeHUe 0 ToM, Kak pabotaeTr BASIC, HO 1 Hau3ycTh 3HaTh BCIO MpoumBKY [13Y ¢
nu3acceM0JIepoM B XYJI0KECTBEHHOM IiepeBojie. 1o ke jJoruyHo! [IpeacraBere cede
[IOAPOCTKA, KOTOPOro 0 18-TH JIeTusI HUKAK HE TOTOBAT K B3POCJIOMN )KU3HU. ECTECTBEHHO, UTO B
JI€Hb COBEPIICHHOJIETHUS OH MOMEHTAJIbHO MPO3PEBAET, CTAHOBUTCS BEJIMKUM YUYEHBIM C

MHPOBBIM HMCHCM, KCHHUTCA, OTHOMOMCHTHO POKAaCT BOCCMb COBCPHICHHOJICTHHX I[ElTGfI H
JKUBET JOJITO U CHACTJIUBO.



KoneuHo xe, s 3Ha11, yTo Komauael LET, PRINT u INPUT ucrionb3yroTcsi BO BceX
KOMIIbIOTEpaX, a EORCER, PAFER U EEEF ToJibko B ZX-Spectrum. ba3zapa Het! D1y
MCTHUHY 3HAET KaXK/bli C pokaeHUsA. KoHell BOCbMUAECATHIX, Ha4aslo JIEBIHOCTBIX.
HenMoOBEepHBIMH YCUIIMSAMHU Y€JIOBEK HAKOMUII ceOe AeHeT Ha JIe(UIIUTHBIN KOMIIBIOTEP, KYIIHII
ero W npuHEC qoMoi. BOT OH J1ekuT B KopoOoUKe, elle Jlaxke He pacnakoBaHHBIN . UyBak gaxe
HE 3HaeT, KaK €ro TOJIKOM IOAKJIHYaTh. CMOTPHUT OH Ha 3Ty KOPOOKY, U BAPYT K HEMY IIPUXO AT
O3ape€HUE, WM 03apsieT Ipuxod. BcTaét oH mmocpe i KOMHAThl U U3PEKaeT, Kak JICHUH ¢
OpoHeBHKa:

«EHTLITL, a BeIb U mmpasaa, KomaHJiel PRINT 1 INPUT ucmione3yrorcs Bo Becex
KapKyJIaTopax U KaMmIiyrepax!».

«3anyck beticuka HauHém ¢ NOBMOPEHUS HEKOMOPBbLX MOMEHMO08, U310MCeHHbLX BO
BBO/IHOU YACTH, no paccmompum ux 3HadumenbHo 00Jiee NOaHO...»

XOopo1Io 3aBEPH YIIU, HU NTPUOaBUTh, HE OTHATH. TOJIBKO €CTh I1apa HIOAHCOB: TJIE 3Ta,
c.ka, BBoJIHasA 4acTh!? C kakoro ajipeca coopanuck npou3BoauTs 3anyck BASIC? U nakoHer,
HACKOJIbKO IOJIpOOHO TaM 4TO-TO pa30Hpai, €CIu CISAYI el rl1aBoil T oOydeHHe BBOY
BoipakeHUs «LET A=10» 1 BepTUKaJIbHOMY IEPEABUKEHUIO Kypcopa o cTpokaM? BBojiHas
4acTh O TOM, KaK IPUHECTH KOMITBIOTEP JIOMOM, IIPOTEPETh JJIs1 HETO CTOJI U U3BJICYb U3
YIIaKOBOYHOM Tapbl?

3a MPOYTEHUEM IIPEAUCIIOBUN TIOIHSIIOCH HacTpoeHUe. OT 3TOro OIMMcaHus MeHs
MoNEpJIo, KaK TpaBbl HAa ra30HE WM COKa U3 0epE30BbIX MM IIECK. M3 maMsATH BEIHBIPUBAIN KaKHeE-
TO SIPKUE JICTCKO-FOHOIIECKUE BIIEYATIICHUs, U BCKOpPE HaKkpblUla HOCTAIbIUs. KHIDKKY
MOMEHTaJIbHO OBLIM MOMMJIOBaHBL. MaJjio Toro, Briepe/ii COOCTBEHHOM TE€HH, 5 M0OEXkKall Ha CalT
Virtual TR-DOS nokauuBaTh BCHO OCTaJIbHYIO JIUTEPATYPY, OTHOCAIIYIOCA K 136Ky BASIC, na u
BOOOIIIE JIIOOYIO CIIEKTPYMCKYIO IPECCY, MOMABIIYIO 1101 KYPCOP MBIIIKH.

bermno npoinucraB Bce HalJICHHbIE CAMOYYUTENH, 51 Cpa3y BCIIOMHWII JIET€HIapHbIe (Ppa3sbl
«l 0061UHBL XOpOHAM pbIYaAPA», «B MAWUHHOU NPOZPAMME 8bl HE OOJIHCHbL UCNONb308AMb
pezucmpuol 1Y u I» v ocTalibHbIE LIEAEBPbI, CMBICII KOTOPBIX sI HE IIOHUMAJI, HO C TOJlaMU OHH
CTaJIM MEMaMH.

KonnyB riny0ixe, 1 00paTHJI BHUMaHHE, YTO U3HYTPH BCE 3TH OeCCMEPTHBIC TBOPEHUS
BBITJISIICIIN KaK OpaThst OJIM3HEIbl. ABTOPBI pa3HBIX KHUT MEHSJIM MECTaMH CJIOBa B
peVIOKEHUSIX, HO CTPYKTYpa ITOBECTBOBAHUSI, [TOCJIEIOBATEIILHOCTD IJ1aB, ONEYaTKH B
mporpamMmMax, ¥ TUIIMYHbIE ONMOKH KOUYeBaIu U3 U3/IaHKs B U3/1aHue. B ropsijike Bemeu
JaBaJIMCh TaOJIMIIBI C Kydell TEXHUYECKON MH(pOpMaIMU BOOOIIE MO APYroMY KOMITBIOTEPY U 3TO
HUKOTO 3TO BOJIHOBasI0. CKJIa/IbIBAJIOCH BII€YATIICHUE, YTO aBTOPHI JJaKe HE MPOBEPSIIU
paboOTOCIIOCOOHOCTh CBOMX TPY/IOB.

Jla, TpuaLaTh C JUIIHUM JIET Ha3a/l, Ha BOJIHE MOMYJISPHOCTH, ObLUIO HAIITAMIIOBAHO
MHOTI'O KHUT, HO TTIOYHUTAB ITU IK3EMILISIPBI ceryac, s 3aJyMajics: a OTKy/la aBTOPbI ATUX
[1Ie/IeBpoB Opaiu BJoXHOBeHUE? JIOTMYHO MPEeIIOI0OKUTh, YTO ObLIT KAaKOM -TO OJINH
[IEPBOUCTOYHUK, C KOTOPOTo 0e3TlyMHO HAIUIENaIN KOMHUH.

B azapre s cran uckaTh MeXKJyHapOoaHbIe pecypchl 1o ZX-Spectrum U BbIKa4uBaTh
OTTYJa BCE, UTO BBIKAUYMBAJIOCh, HAUMWHas OT KypHalloB «CRASH», « Your Spectrumy», «ZX-
Computing» 1 3aKaHYMBasi MalllMHHBIMHU KoJaMH, nu3accemonepom I13Y ¢ nokymenTanueit Z80
Ha aHTJIMHACKOM, UTAJIbIHCKOM M YEIIICKOM SI3bIKaX.

W Taku, HalEcss BAHOBHUK TOpKecTBa! bobIIMHCTBO PYCCKOS3BIYHBIX KHUKEK
OKa3aJIUCh MeperneyaTkor KOpsBOro nepeBojia aHnriuickoro camoyuuresigs CtuBeHa Bukkepca
1983 roaa ¢ gonojJHEeHUsIMH TTocjaeAHuX r1aB oT 1987-ro. [lo Bcelt BUAMMOCTH, TIEpPEBEIIH
TOJIBKO OCHOBHYIO YacTh KHUTH, a 3Ta camasi MU(UUIecKas «BBOJIHAsI YaCThy I10 MYTH
nposroduiack. Kak BapuaHT, o1 BBOJHOM IJ1aBoi nojipazymeBaiock «lIpuinoxkenne Cy, 4To
TOXKE JIOTUYHO.

OcBeXUB NaMsTh MPOJIUCTBIBAHUEM JIAHHOUW JIATEPATYPHI, I HAKOHEL-TO JOIIEI JI0 UTPBI
«Strip Poker» u cpa3y IOHsUI, B 4eM Ipor301IE 3aTeiK 31 roj1 Ha3zax. Jla maxe ceifyac, mo3a0ObiB



acceMOJliep ¥ yTpaTUB HaBBIKH pabOTHI C OTJIaJYMKAMH, 5 Mpu3aayMaics. Kak akkypaTtHo
BCKPBITh 3Ty XpeHb, 4To0bI yBHU1eTh BASIC? A BripodeM, ¢ur ¢ Hel, 51 ke He BCKPHIBATh €€
moJjie3, a MIOBEPXHOCTHO BCIIOMHUTE COOBITHS JIJIS JIETOITHCH.

CrnieioM, HEUMOBEPHBIMH YCUJIUSIMHU, 51 OTBICKAJI TY camMytro BepcHto « Dominoesy,
KoTopasi ObUIa B JIETCTBE U 3allycTHJI. Pe3ynbTar MeHs enle 0oJiblle 03aJaunil. 3allUCh U 3aIyCK
BASIC 610Kka npou3BOAUJICS € MOMOIIBIO XUTPBIX BHIMUCIEHUN CUCTEMHBIX ITEPEMEHHBIX,
3HAYCHUS KOTOPBIX 1 HE TOHUMAJI M celdac.

K cThi1y cBOeMy, s 1ajke B 2MIOXY IMYJISITOPOB HE TOHUMaJ, Kak padoTaeT MallMHHBIM
CTEK, HE TOBOpS yKe 0 ToM, Kak ¢pyHkuuoHnupyer BASIC, noatomy nogdop «mporpamMmMel
meute (3aepyszka BASIC npoepammst 610kom Bytes ¢ adpeca 23755) He yBeHYAJICS YCIIEXOM.

3anyck BASIC... MonHoe u éMKOe BbIpakeHHe. A Belb U IIpaBJia, P BKIFOYECHUH
KOMIIBIOTE€pa OH M KaK-ToO 3amyckaercsa. MHTepecHo, Kak? A 4TO €cjii HadyaTh U3y4CHUE U
aHanu3s ¢ camoro Hyss, ¢ aapeca «00000»? MoxeT, BHUMATEIbHO MPOAHAIIU3UPOBAB BCIO
MOCJIEI0BATEILHOCTD 3arPy3KH, y/IacTCS MOMMaTh CyTh? A HEMHOIO pa300paBIIMCh B CTPYKTYype
BASIC, ecTh manc mpuOINU3UTHCS K pa3rajike «BEYHOI0 JABUTATENSD U 3alyCTUTh OJIOK JIAHHBIX
c ajgpeca 23755, Haa KoTopbIM OuJics ¢ Hadana 1993 ropa.

«YMEIOT e JIF0]IA MOJIb30BaThCsl dTUMH TIEPEMEHHBIMHU, BbI3bIBAaTh NporpaMMbl u3 [13Y u
CTEKH BCSKHUE JIBUTATh» — IMOyMaJl 5.

A MOXKeT, 1aTh €€ OJIHY MOMNBITKY U IMOIpoOoBaTh HOpMaabHO U3yuuTh BASIC?
EcTecTBeHHO, HE IS TOrO, UTOOBI JIEMUTH Ha HEM OE€CTOJIKOBEIE U HUKOMY HE HY)KHBIE
porpaMMBl, a YTOOBI MMOHATH, Kak padoTaeT 3Ta HeBegoMas XpeHb. [IpocTo 3aKphITh
HEJIOCTH)KUMYIO MeuTy JieTcTBa U Temy CriekTpyma. Tora cie/yroliid BOIpoc: ¢ 4ero Jy4dlie
HadaTh KHUTY? KoHe4HO, ¢ BBOJIHOM TIJ1aBbl, T/ie paccMoTpeTh s3bIKk BASIC ¢ camoro Hyis, a
BepHee, ¢ «H000001s1» 1 3TO JIOTUYHO.

Pa3 3To# BBOJIHOM KHUTH HUIJE HET, 3HAYMT, HY)KHO €€ HalTu WM co3aathk. Bear BASIC
TO KaK-TO HYXKHO 3aIllyCTHUTh. Sl MoKa HUXpeHa He 3Hal, Kak noJcTynuThes. Ha nmurepatypy
oco0oit Hazex /16l HeT. [IpuMepoB, KOTOphIE 1 MeuTaro co3/1aTh, HAT/IE He HalEn. Bee xBansT
kaury «The Complete SPECTRUM ROM DISASSEMBLY» 1983 roga. CxaxXy 4eCTHO, TOJUCTAB
M IMIEPBOMCTOYHUK U HEKadecTBeHHbIA nepeBo1 oT 1992 rona, s He CUIIBHO BJOXHOBUJICS:

[IOONNPOT'PAMMA '"SYNTAX-Z'

[lognporpaMMa 'SYNTAX-Z' ABIASTCA MHTEPNOIMPYEMONM. OHAa BHSHEBAeTCA 32 pasa, C SalMUChD
TOJILKO OOHOTO GaMTa Ha KaXOoM BHIBOBe. [[pOCTOM TeCcT ceIbMor'o paspAama FLAGS 6yner
cOpachHEaTh NpUSHAK HYJIA BO BpPEMA BHIIOJHEHMA M YyCTaHaBJIMBAaThL €T'0 BO BPEMA NPOBEPKH
CHMHTaKCHCa.

TakmM oOpasoM, SYNTAX samaeT MHOXECTBO Z.

2530 SYNTAX-Z BIT 7, (FLAGS) lIpoBepka 7 paspsana FLAGS.
RET OKOHUYaHME .

Puc. 3. Mpumep u3 mawuHONUCHO20 nepesooda ousaccembnepa r3Y.

«MHuooscecmso Zy. bn... Heyeau TpyAHO ObUIO ONMKUCATH MPOLIECChl HOPMAIBHBIM U
[IPOCTHIM SI3BIKOM C OBITOBBIMHU aHaJIOTUsAMHU? [Toyemy 10 cUX 1Op HE MOSBUIICS BOJIbHBIM
MepeBo/I JIIsE OOBIYHBIX YaHHUKOB, KaK 1?7 W TakuX MpUMepoB Kyda He TOJIBKO B 3TOW KHHUTE, HO U
JPYroil OTHOCUTENBHO cepbE3HOM JuTeparype. «Cnacmu ¢haazuy ... Sl Tak IOHUMARO, 9TO
criacath UX HY>kHO oT daarensiuuu. Hy He ot [lepBomalickoit nemoHcTpanuu xe? CMbICT
KOMMEHTHPOBATh BBIUUCIIUTEIBbHYI pab0Ty KOMaH/I, KOTOpas ¥ TaK OYEBHU/IHA 110 JJFOOOMY
cripaBo4HUKY? [lone3Hee nmucarh Kakyr (PyHKIIUIO HECET, JUIS Yero HY)KHO 3a/laHue JIAHHOTO
3HAYCHUS U KaKou 3(P(DEKT MOIyIuTCs, €CJIU €r0 CMEHUTD.

[TocMoTpeB Ha BCro ATy IeYalibHYIO KapTUHY, Sl pelIJI JieicTBOBaTh HHave. Het, koe-
YTO, [MOJIE3HOTO B ATUX KHUTaX €CTh, HO MOSI METO/IMKa OyaeT Apyrou. S mpocTo OTKporo
HECKOJIbKO KOIMUM IMYJISITOPOB, YCTAHOBIIIO KYPCOPBI-CTPEJIOUKH Ha ajipec «0» u Oy1y BOOUTH
MX 10 JIOPOIKKAM, 3alIUChIBAsl IPOUCXOISAIIME COOBITHSI CBOUMH CIIOBaMU. | OHsIsI Kypcop 110
(¢parMeHTaM NporpaMm JIECATKH pa3, s Oyay 3aMeHSITh 3Ha4Y€HHUS, U CMOTPETh, KaK BeJIET ceOs



CHCTEMa B pa3HBIX CUTYaAIUAX, IIOKAa HY)KHBIE KYCKH HE CTaHYT MOJHOCTHIO TTOHSATHBL.
[TapanienbHo ¢ U3ydeHHEM, S TNIAHUPYIO TUCATh 3TOT CAMOYYHUTEb.

Ha cTpaHuiiax KHUTHU 5 BBEJy CBOIO KOMITBIOTEPHYIO TEPMHUHOJIOTHIO, KOTOpasi MOJKET
OTJIMYaThCs OT o0ImenpuHATo. Kpome Toro, moBecTBoBaHHE YK€ HaKIEBBIBACTCS B CBOOOIHOM
XYyI0KE€CTBEHHOM CTHJIE CO CTEOOM B CTHJIE OJIOTTEpOB-3KCTpeMaioB WK paHHero « Lurkmorey.
J1ns mporpaMm 3a/lyMbIBaeTCsl CBOM aJITOPUTMHUYECKHUH SI3bIK, KOTOPBIM OYJET SBIASATHCS CMECHIO
MalMHHBIX KoJIoB Z80 ¢ neiicTBUSIMH B mporpaMmme Spectaculator. A 94To Tak MOKHO OBLIO?
KoneuHno! Knura — ntm4yHO€ TBOpUECKOE MPOCTPAHCTBO aBTOpA U HUKTO HE OFPaHUYUT IMOJIET
(haHTa3UM.

YACTD 1. KPACHAS
OCHOBBI IIPOTPAMMMUWPOBAHUNSA HE HA A3BIKE BASIC

Hy uto Mory ckazats? D10 Oyaer uszydeHue ocHoB sizbika BASIC HeckoabKO
creruuIHbIM criocoboM. BBoiHYI0 Ti1aBy | yacTu npejyiararo HadaTh CO CKa3KH VIS JE€TEH O
BO3BpalleHuH oTBaxkHOM JKEnTon Crpenodku B BomeOHbI ropoa BASIC.

I'naBa 2
Bosspamenue Kéaroit Crpesnouku B ropog BASIC

B oHO# BoJeOHOM, HO OY€Hb CIIeHU(UIHON CTpaHe, poauiIach MUJIAS U
o4yapoBaTesbHas O XKénras Crpernouka. He cmpanmBaiTe Kak, sl U caM He 3Haro. Bkirrouniace
[porpaMMa M oHa IosiBuJiachk. M He ycnelia MaibllKa HUYero MoHsATh U MOoAyMaTh, Kak
HeBeJIoMasi BOJIIIeOHas CHla MOXBaTHIIA M Ky/1a-TO MOTaluIa, IPsSIMO KaK B CKa3Ke
«Bonmeonnk U3ympynnoro ['opoaay.

CTuxus ucyesiia Tak)Ke BHE3allHO, KaK HavaJlach U MajieHbKast CTpeliouka O4yTHJIach B
orpoMHOU BoleOHo# cTpaHe. Tepssich 3a TOPU30HTOM, B/lajib IIPOCTUpaAIach POBHAas, KaK
CTpyHa, 10poxkKKa. OIISHYBIIMCH 10 CTOPOHAM, OHa 3aMETHJIa, YTO CTOUT B CAMOM Hayvalie MyTH,
Y KJIETOYKH IIATHIO HYJIIMUA. BI1OJIb OPOKKHY TAHYIICS 3a00p U3 YUCENl, U B KaXKJIOM €T0
(¢parMeHTe ObUIO 3alM(PPOBAHO KAKOE-TO 3aJaHUE C I'OJIOBOJIOMKOM :



_

File Edt View Debug Help

=@l A EEE

» Il m (M BERHE(EEz| 9

C> 00000 243 DI
00001 17% XOR A
00002 017 255 255 LD DE, €5535
00005 195 203 017 JP 04555
00008 042 093 082 LD HL, (23€45)
00011 034 085 092 LD (23€47) ,HL
00014 024 0&7 JR 00083
00016 195 242 021 JP 056183
00019 255 RST 38H
00020 255 RST 388
00021 255 RST 338
00022  25¢ RST 38H
00023 255 RST 38H
00024 042 093 092 LD HL, (23€45)
00027 126 LD A, (HL)
00028 205 12% CAL 00125
00031  20¢ RET NC
00032 205 116 00C CALL 00116
00035 024 247 JR 00028
00037 255 RST 38H
00038 255 RST 38H
00039  25% RST 38K
00040 195 091 051 Jp 13147

R For Help, press F1 T: 0/ 69888

Program counter, stack pointer
PC: 00000 SP: 00000
General registers

AF: 00000 AF': 00000
BC: 00000 BC': 00000
DE: 00000 DE': 00000
HL: 00000 HL': 00000
IX: 00000 IY: 00000
Flags (F)

B &OR3IVELS
EEEEEEEE
Interrupts, memory refresh
IR: 00000 IM: 0 (DI)

Puc. 4. Y{enmasa Cmpeno4ka neped adpecom «00000» 8 Ha4yasne HenéaKo20 nymu.

CobOpaBumcsk ¢ MeiciasiMu, CTpestodka poOKo JIBUHYIIAch BIepé, Mo cepoi achanbToOBOM
JOPOKKeE, ITOJIHOM 3arajJiok U HeOKUJaHHOCcTeN. EBa OHa ycriesna cjienaTh 1ar, ¥ BCTaTh
HarpoTuB HoMepa 00001, kak 3HaueHus B okomedkax «PC» ¢ «IR» mokpacHenu, u ctaiu 1o
«00001». Yacuku «T» B rimaBHOM OKOIIIEUKE 1TOKA3aJIM, YTO CBOU IEPBBIN IIAT 110 JOPOKKE OHA
coBeplalia 1eNbIX 4 BOJIIIEOHBIX CEKYH/IbI, @ MOXKET MUHYTHI. SICHO OJTHO: TOJI B 3TOU CTpaHe
cocTouT U3 69888 Takux «HeMunyroCekyHa»:



File Edit View Debug Help Program counter, stack pointer
= - SH A EBEEEE PC: 00001 SP: 00000
= General registers
buom | P E E(ECEE] D . 5
AF: 00000 AF': 00000
00000 243 DI A |BC: 00000 BC': 00000
C:}ODODI 175 XOR A DE: 00000 DE': 00000
00002 17 255 25% LD DE, €5535 HL: 00000 HL': 00000
00005 185 203 017 JP 04555 IX: 00000 IY: 00000
Flags (F
0000¢g 042 093 082 LD HL, (23€45) os (F) =
00011 034 095 092 LD (23647),HL SZSHIVEC
00014 024 067 JR 00083 EEEEEEEN
Interrupts, memory refresh
1 1 G5 245 591 E = i
ke e ade Dl " st IR: 00001 IM: 0 (DI)
00019 255 RST 38H
00020 255 RST 38H
00021 255 RST 38H
00022 255 RST 38H
00023 255 RST 38H
00024 042 083 092 LD HL, (23€45)
00027 12€ LD A, (HL)
00028 205 125 00¢ CALL 00125
00031 20¢ RET NC
00032 205 116 00C CALL 00lle
00035 24 247 JR 00028
Q0037 25% RST 38H
00038 255 RST 38H
00039 29 RST 38H
00040 195 051 051 JP 13147
v
ﬁFor Help, press F1 T: 4 / 69888

Puc. 5. KomaHda DI. lNepsbiti waz Cmpeno4Kku no 8oawebHol cmpaHe.

«Kak uaTepecHo! 2To, 51, moinydaeTcs, MOTy yIIpaBJIsaTh BCEMH TallHaMHU 3TOM BOJIIIEOHOH
cTtpanbl! — nmoaymana CTpeliouka, TOCMOTPEB Ha U3MEHHUBIIMECS TU(EPKHU.

U Bapyr e€ ocennno: «5 u ecth Llapuiia sToit 6eckpaiiHel 3araJJogHOM 3eMJIH !»

Oco3HaB CBOI CYIIHOCTH, IepBoi KoMaHa0u Crperouka 3anperuiia Haur Bce
napaJjuieJibHbIe MPOILIECCHI C ONPOCOM KJIaBHATYpPHhI, BHIKIIOYUB IpepbiBaHus. /{15 dyero, a XpeH
3HaeT. BuauMo nmoromy 4To movyBCTBOBaJa, 4YTO B HeJalékoM OyaymieM Bee 49152 sueiiku
OyayT CTEPTHI K U3BECTHOM MaTepH, a MPEPLIBAHUS MOT'YT BHE3AITHO MOIMOPTUTH IPaH/IMO3HbIC
[JIaHBI 110 OYUIICHHIO TTAMSITH.

Ha Bcsikuit cirygail o0OHynHB « A», CTpenodka Kak Obl HaMEKaeT, YTO 3TO HOPMaJlbHbIH
SAPEHBIM U KOHKPETHBIN COpOC, a HE JKaJlKas Iapoaus oT KoMaHibl «HELI». Ha 1opoxkKy
HerIoxo 3anoMHUTh B «HL» camyro nmocnennroro sdyerky naMsatu 65535, kotopas sIBIseTCs
KOHIIOM BOJIIIEOHOM cTpaHbl. KpoMe Toro, 3To nmepBblil Iar MOJAroTOBKU K pa3pylIMTEIbHOMY
moy, moj1 HazBaHueM «COpocy.

Ha sTom oTBeiéHHBIN TUMUT styeek paitoHa «RST 0» 3akonunics. Ciieqom HaunHaeTcs
tepputopus «RST 8», moaToMy i pa3zBUTHUs Ujien «cOpoca» mopa coerath ¢ 3a/IBOPOK
MOJaJibIlie B CaMblil KYJIBTYPHBIN LIEHTP, MO ajipecy 4555 U uckark TaM cBOOOIHOE MECTO:



File Edit View Debug Help Program counter, stack pointer
«c-=»-sH ABEE PC: 00005 SP: 00000
= General registers
SRR IR A AF: 00068 AF': 00000
00000 243 DI A |BC: 00000 BC': 00000
00001 17¢ XOR A DE: €5535 DE': 00000
00002 017 255 25% LD DE, §5535 HL: 00000 HL': 00000
00005 185 203 01° Jp 04555 IX: 00000 IY: 00000
00008 042 053 092 LD HL, (23645) Flags (F)
00011 034 055 092 LD (23647) ,BL SZSH3VNC
04547 237 091 0S€ 052 LD DE, (23608) it i ik
04551 042 123 092 LD HL, (23675) IR: 00003 M4: 0 (DI)
04554 217 EXX
4555 LD B.A
04556 0&2 007 LD A, 07
04558 211 254 OUT (254) ,A
04560 0E2 063 LD A, €3
04562 237 071 LD I,A
04564 (000 NOP
04565 (00C NOP
04566 00C NOP
04567 0O NOP
04568 000 NOP
04569  00C NOP
04570 046 LD H,D
04571 107 LD LE v
ﬁFnrHelp, press F1 T: 18 / 69888

Puc. 6. Benukoe nepemeuwjeHue Cmpenoyxku no KomaHoe JP.

O0oCHOBaBIIMCH HA HOBOM MeCTe, OHa HEMEJIJICHHO TIepeTacKuBaeT B peructp «By» tun
nepe3arpy3ku, B JaHHOM CJIydae HOJIMK, U HAIIOMUHAET, YTO 3TO HE XyXphI-MYXPBbI, a
KOHKPETHBIN TepMOsAepHbIA cOpoc. OcBOOOIMUBIICHCS OT TAKOWM OTBETCTBEHHOCTH , PETUCTP «A»
cpa3sy IPUBJIEKAETCS K BBIBOJY MUJION O€JI0M paMOYKH.

Cpa3sy 3a paMO4Kkol, «A» B Ka4eCTBE MocpeaHuKa repeaaér «I» 3Hayenue 63 s
MOATOTOBKH K MapalIeIbHON paboTe mporpaMMbl 00paboTku HaxkaTs kiaBuil [IpeogoneBas
MyCThIpb U3 HOMUKOB B 24 «Hecekynaply, Ctpenodka OepET BpemMs moayMaTh H OCO3HATh BCHO
Ba)KHOCTb CBOEH padOTHI, UTOOKI Cropsida He OTMEHUTh CBOE peIllCHHUE.

A naneiie, ¢ agpeca 4570, Crpesiouka HaYWHAET BOIUIOMIATH B )KU3Hb TY CaMYIO
3araJIOYHyr0, HO 3HAKOMYIO BCEM IPOrpamMMmy...

— bnuy 8onpoc. Bpemsa Ha pa3mbiuwie Hue name CEKYHO: Ha308ume amuauro no3ma u
nwbou ppykm.

lNu-u-u-u-u. Bpema nowno.

— [lams cekyHO ucmekno. Baw omseem?

— lMywKuH! Abnoko!

A Temnepb neperHa4YMM Ha CIIEKTPYMCKHUM JIaj:

— Ymo makoe cbpoc Ha Komneromepe ZX-Spectrum? Bpems Ha pa3odymee 5 cekyHO. Baw
omeem?

— YépHoll 3KpaH ¢ npobezarouwumu 8epMUKAbHbIMU Moa0co4YKamu!

Jlymaro, 60JIbIIMHCTBO MpeACTaBUIIO ceOe 3Ty KapTUHY. Tak OHO M €CTh. DTO TOT CaMblii
«COpoc» cOOCTBEHHOM MEPCOHOM.



Wrak, BepHEMCS K IYTELIECTBUIO OTBaXKHOH & CTpesioykH, Kotopas HAET yKe Helbix 90
HECEKYH/I BpeMEHHU B CBOEM HEBEJIOMOM IIPOLIECCOPHOM HCUMCIIEHHH.

[II;1a oHa ¥ penmIIa CKOMUPOBATH pa3Mep BCero ckazoyHoro mupa B «HL», 4To0bI
MOJIb30BaThCS KOTIUEW, a OpUTHUHAJI TTOJIOKHUJIA B 3allaCHUKH, YTOOBI HE OBpeauJics. Terepn
Crpenodka yxe TOHUMAET, YTO JIJIsl BOIUIOIIECHUS UJIEU MPEJICTOUT cliokHelmas padora. HyxHo
3anoHUTE Bee 49192 sueriku namsaru ¢ 16384 mo 65535 nudepkamu «2». UroObl ObUIO HE TaK
ckydHo, CTpesiouka Ha4MHAET 3TO JeJIaTh ¢ «KOHIIa CBeTa», TO €CTh ¢ 65535 U nmocrerneHHo
[IPOJIBUTATHCS BBEPX K poJHOMY 3acesi€éHHoMY 113V .

..B O3Y pazviepanace nenocooa. Lllkean ogoeuex, 801HOU HAKAMbIEAEM CHU3) 86€pX,
no2nowas 8Cé KHeugoe, U 8 KAKou-mo MomMeHm 00Xo0um 00 8UOUMOU IKpaHHOoU ooracmu. Om
yucaa «02» obaacme ampubymoes 3axkpawiugaemcs 8 YepHuLil Yygem, a Ha IKPAHE NOABIAOMC
MEMHO-KPACHbIE 8EPMUKAIbHBIE NOIOCOYKU, 8 MOYKY WUUPUHOU.
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13 For Help, press F1 T: 35425/ 69688

Mror Help, press F1 @ 0% J 100%
Puc. 7. LLIkean cbpoca. ®a3a-1. CnaowHoe 3anonHeHue namamu Yuciom «2» CHU3Y 86€pX.

[Ilia 35425-5 cka3zo4yHas CeKyH/ia OYEpeHOro rojia MpoLecCOPHOro JETOUCYUCIICHUS.
3aKOHYMB 3all0JJHEHHUE BCEro Mupa JiBoedykamu, CTpesiouka MpucTyraeT Ko BTOpOMY akTy
nepgomaHca.

YToObI HE BO3BpalllaThCs Ha3a, Tenepb CTpesiodka pelaeT JBUraThCs B IIPSIMOM
HarpaBlieHUH: ¢ ajgpeca 16384 10 KOHIIa CBOEro BOJIIIEOHOro ssueeyHoro mupa. [IpoepuB u
yOeqUBIIMCH, YTO SiYEHKa B HY)KHOM JiMarna3oHe, OHa JIEMCTBYET OCTOPOIKHO C UYBCTBOM U
ToJikoM. CHavasa Crpesioyka akKypaTHO BbIUUTAET €MHUYKY U3 3aJJaHHOMN STYEHKHU.
YO0equBIIMCH, YTO siUEHKa UCIIPaBHA U TaM OCTAJIOCh 3HaUYeHue «1» (npu neucnpasnocmu myoa
HUYe20 He 3anuuiemcs u oyoem «0y», a eeruumas u3 Hyad eOuHuyy, noayuumes 255), ona
[IOBTOPHO BBIYUTAET €IUHUYKY U OCTABJISIET STYEUKY B IIOKOE, I1OCJIE YETO MEPEXOIUT K
cineayroiei. Ha aTom stare ¢ sKkpaHa HAQUUHAIOT CXOJUTh TEMHO KpacHBIE MOJIOCKH, HO YXKe
CBEpXY BHU3, KaK IIPU CTAaHJAPTHOU 3arpy3Ke KapTHHKH.

[Iepe3anucaB Bce BO3MOXXHBIC STYEMKHU MTaMSTH HYJISIMH, yparaH 11oJi Ha3paHuem «COpocy
YTUXAET, OJIHAKO dKpaH IPOJI0JIKAET OcTaBaThes YEPHBIM. Beib Hy/IM B 00J1aCTH 1IBETOBBIX
aTpuOyTOB PKpaHa, JAKT CIUIOMHON YEPHBIN 1IBET:
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T3 For Help, press F1 T 44768 / 63888

D For Help, press F1 € so% g 100%
Puc. 8. OHGHMGHUE’ ffaBUE‘HHOE’G}J ypaeaHd. HyﬂE'ﬂGH Eﬂﬂ'ab u HDCHE@EH’?SUH Hd 9KPAHe.

BousiHa niyHamMu otcrynuiia, npespatuB obsiacte O3Y B 0€3:KU3HEHHYIO HYJIEBYIO
nycTeiHIO. A CTpeliodka yxe MOJIBOJUT UTOTH U OCMBICIIMBAET PE3YJIbTAaThl pa3pylIUTEIIbHON
CTUXHH OT CBOETO CyMacIlieIero s3xcnepumMenrta. Ecim o gopore nonajack XoTh OJIHa OHUTas
s4erKa, KoTopas He Iponvia Tect, To B HL 3anmomMmunaercst camblii 1OCHeJHUN aJIpeC TaMsITH,
KOTOPBIN TIPOIIIE]T MPOBEPKY 03 pa3pbiBOB ¢ 16384.

Bepuémcs B nuBuiim3oBaHHble nBetyume kpas [13Y. K agpecy 4592 Bes Bosme OHas
CTpaHa HauulleHa /1o 0necka. Kpyrom custor ojiHu Hynu. [lopa roroBUTe HHGPACTPYKTYpPY IS
)KU3HeoOecrieueHus riaBHoro ropoja crpanbsl — BASIC cuctemsl. [IpeacTouT ene cToabKo Je:
HY>KHO pacCTaBUTh CHCTEMHBIE IIEpEeMEHHbIC, IEPEHECTH MPU(T B O YKBEHHBIE CUMBOJIbI
rpauuecKoro pexnuma, co3aaTh CTOJIOUK MAIIMHHOTO CTEKa. ... B o0mem, paboTel Kyda u
HY>KHO TIPUCTYNATh K MPUATHBIM ITOJITOTOBUTEIBHBIM XJIOTIOTAM.

Ho He Bcé Tak npocTto. CTpenoyka, KOHEYHO, MBITAETCA COXPAaHUTh TPU MEPBBIX
cUcTeMHBIX TIepeMeHHbIX P-RAMT, RASP/PIP u UDG, HO Ha IIpOBEPKY BCE OHU OKa3bIBAIOTCS
NYCTBIIIKAMU. DTU MIEPEMEHHBIE COXPAHSIOTCS JIUIIL B TOM CJ1y4ae, €CJId NyTEeUIECTBUE
Ha4YMHAETCs C JIETKOro copoca 110 KoMaHJie «HEL»:



File Edit View Debug Help Program counter, stack pointer

& v = v BH M EFEEE PC: 04604 SP: 00000
General registers
> I om |8 FRH[(a(2esal 9 AF: 1623
__|aF: 2 AF': 00000

04591 043 DEC HL A |BC: 00000 BC': 00000
04592 217 EXX DE: 00000 DE': €5535
04593 237 LD (23732) ,BC HL: 00000 HL': 5535
04597 237 2 1D (23608),DE IX: 00000 IY: 00000
04601 034 12 LD (23€75) ,HL

Dhacos 217 EXX FasiF)
04605 004 INC H SZSH3IVNEC
04606 040 02 JR Z,04633 A AL

Interrupts, memory refresh

04608 034 1 LD (23732) ,HL s _
04611 017 17 LD DE, 16047 ARE S8 e 0 ey
04614 11 16 LD BC, 00168
04617 235 EX DE,HL
04618 237 1 LDDR
04620 235 EX DE, HL
04621 INC HL
04622 34 12 LD (23€75) ,HL
04625 043 DEC HL
04626 001 06 LD BC, 00064
04629 237 06 2 LD (23608) ,BC
04633 34 17 LD (23730) ,HL
04636 33 000 060 LD HL, 15360
04639 034 054 092 LD (2360€) ,HL v

ﬁForHelp, press F1 T: 44848 / 69888

Puc. 9. becnone3Hoe coxpaHeHue nycmbix 3Ha4YeHud.

A naneie Ctpeliouka HE0XKUIaHHO CIIOXBAThIBACTCS, YTO JejaeT (DUTHIO U MPOBEPSET
«B», B KOTOpBI 3a0J1arOBpeMEHHO CKOITMpOBaJia HAalIOMUHAJIKY, KAKOW UMEHHO cOpocC
ITPOMCXOJIUT, U MO KaKOW cXeMe IUIaHUPOBKH PAacCTaBIATh dJIeMEeHThI TaHmadgTa. Benb oHa Tak
3apaboTajlack Ha OYMCTKE IMaMATH B OJIHY U JIPYT'YIO CTOPOHY, YTO COBCEM 3a0buIa 00 OCTaJIbHOU
uHppacTpykType! BcmoMHUB, 4TO 3TO cepbE3HBIN cOpoc, oHa poaoinkaeT uaru no [13Y u
BBIITOJIHATH HECKOHYAEMBIN CITUCOK MOJAIOTOBUTEIIbHBIX 3a/IaHUH.

C 4608 HaunHarTCsA pabOTHI IO O0YCTPOMCTBY MEPBLIX SYEEK MTaMITH B 00J1aCTH
CHUCTEeMHBIX lepeMeHHBIX. CaMoii mepBoit popmupyercs P RAMT (23732), a 3anuceIiBaeTcs
TyJla 3Ha4EHUE MOCIICHEH UCIIPAaBHOM STYEHKH MMaMsITH, KoTopas UJET 0e3 pa3pbiBa C epBOr
TOYKHU oOnacTu 3kpaHa (16384). B anoxy «mceBno-crnekTpyMa» 3TO YHCII0 Beerja oyaet 6553 35:



File Edit View Debug Help Program counter, stack pointer
v H M = 5 PC: 04€11 SP: 00000
. | General registers
»om| & H | 5E (= c3 43 ‘ b AF: 1€128 AF': 00000
04608 034 120 082 LD (23732) ,HL BC: 00256 BC': 00000
04611 017 175 062 LD DE, 16047 DE: €5535 DE': 00000
04614 001 1€8 00C LD BC, 00168 HL: €5535 HL': 00000
04¢€l17 235 EX DE,HL IX: 00000 IY: 00000

04618 237 134 LDDR
04620 23° EX DE, HL s (F)
04621 035 INC HL SZSH3IVNC
04622 034 123 082 LD (23€75) ,HL EEEEEEEN
IR: 1€1&3 IM: 0 (DI)

23726 20C
23727 iy NOP

23728  00¢ NOP

23729  00C NOP

23730  00C NOP

23731  00¢C NOP

23732  25% RST 32H

23733  25% RST 38H

23734  00C NOP

23735  00C NOP

23736 00« NOP

23737  00C NOP

B373s  ooc NOP

23739  00¢C NOP

23740  00C NOP

23741 00« NOP v

R For Help, press F1 T: 44888 / 69888

Puc. 10. lepsebliii npedmem uHmepsepa «P_RAMT» 8 06s1acmu cuCMeMHbIX MEPEeMeHHbIX.

Cnenom, u3 16047, 6epércs 168 GaiiT pucyHKOB OYKOBOK, U CHU3Y BBEPX KOITUPYIOTCS B
namsTh ¢ 65535 no 65368-1o0 sueiiky. TakuM oOpa3oM, poKaarOTCS CUMBOJIBI OT «A» 10 « Uy
IS TpauuecKoro pexxuma.

OO0ycTpouB MHpP Kypcopa E, HeMeUIeHHO co3naérces nmepemennas UDG (23675) ¢
aJpecoM pa3MelleHUs 3THX OYKOBOK. 3amucaB 4ynucio 64, hopMupyeTcs 3ByKOBOM IapaMeTp
RASP (23608):



File Edit View Debug Help Program counter, stack pointer
& v = v @ | 4 = PC: 04633 SP: 00000
= 5 Py an o General registers
rounom| B F R ELECE ] D AF: 16168 AF': 00000
04611 17 175 062 LD DE, 16047 A |BC: 00064 BC': 00000
04614 001 168 0OC LD BC,001€8 DE: 15879 DE': 00000
04617 23t EX DE, HL HL: €5367 HL': 00000
04618 237 124 LDDR IX: 00000 IY: 00000
04620 235 EX DE,HL
04621 035 INC HL P ()
04622 034 123 092 LD (23€75) ,HL SZSEHE3IVENC
04625 04: DEC HL EEYE~EEE
04¢€2¢ )01 0&4 00QC LD BC,000¢&4 Interrupts, memory refresh
04629 237 067 056 052 LD (23€08) ,BC T -
04633 034 178 082 LD (23730) ,HL SR AR R
23604 00C NOP
23605 00« NOP
23606 NOP
23607 i) NOP
b3eos o0és LD E,B
23609 00C NOP
23610 O NOP
23611  00¢C NOP
€5366 000 NOP
€5367 000 NOP
€53¢66 NOP
65365 06( INC A
€5370 €€ LD B,D
€5371 JEE LD B,D
65372  12¢ LD A, (BL)
€5373 (€€ LD B,D
€5374 066 LD B,D
§5375  O¢ NOP
€537€ 000 NOP
65377 124 LD A, H
€5378 LD B,D
€537% 124 LD A H
€5380 O&¢ LD B,D
€5381 0€¢ LD B,D
ks3s2 124 LD A,H
€5383 000 NOP v
R§ For Help, press F1 T: 48512 / 69888

Puc. 11. ®opmuposaHue obaacmu epaguyeckux cumeonos UDG.

[TyréM BBEIMUTAHUS €AUHUIIEI U3 ajipeca pa3MelleHUsI OYKOBOK B rpapuuecKoM pexnme,
poxaaercss RAMTOP (23730). On xe — Oyaymias rpaHdIia, KOTopasi OTICJIUT OCHOBaHUE
MHOTO(YHKIIMOHAIBHOTO cTeka oT mpudTta UDG, n obecnieunT eMmy HaJEKHYIO 3aUTY.

[TonmyTHO cO311aB IYECHKU ¢ aJipecoM pa3MmelneHus oosraHoro mpudra CHARS (23606),
Crpesiouka MpUCTYIAeT K pa3MeTKe caMOro BaKHOTO 3JIeMeHTa IS Oyayien OecniepeOoiHON
pabotel BASIC cucrembl — OallleHKe MAallIMHHOI'O CTEKA.

13 HemaBHO co3manHoM nepeMenHoit RAMTOP (23730) oHa 6epéT coxpaHEHHBIN ajpec,
1 HaJ Kpbied UDG gepTut pa3ieanTelbHYI0 IpaHuIly B BUJIe Mapkepa «62». A kak e uHaye?
Bapyr u3z BASIC kTo-To 3axo4eT BemoaHUTh KoMaHAy «GO SUB» (IO CYB). Kak notom
y3HaTh, IJIe KOHYAIOTCS Pe3yabTaThl IPOMEXYTOYHOM pabOThI TOM KOMaH Ibl?

[TonHsBIMCH Ha 3Tax Bbllle, CTpesiouka IMpUCcBanuBaeT peructpy «SP» cBoé neppoe
3HayeHue. OH craHoBUTCS 65366, yCTAaHOBUBIIMCH HA IIPOYEPUYECHHYIO pa3/ICIUTEIbHYIO IPaHUILY
RAMTOP (23730), Ho pH BCEM 3TOM IIPUTOTOBUJICS IIPUHSATH CBOM IEPBbIe 3HAYSHHUS B JIBE



BBIILIECTOSIIME sT9eiKH (65365/64). llogusBumces BBepX Ha JiBa 3Taxka, CTpernoyka co3/1aét
OYEepeIHYIO CHCTEMHYIO IepeMeHHYI0 ERR_SP (23613), npucBous eii ajipec 65364 u
MOCTaBUB Ha 2-H 3TaxK MYCTOro MallIMHHOIO CTeKa B Ka4eCTBe MOJIKIAJIKH. TakuM oOpazomM,
[IEPBOE 3allMCaHHOE 3Ha4YcHUE B SP-0allieHKy, OyIeT mpocMaTpuBaThCs U3 KOMILIEKTa SUYEEK
23613/14.

Ha sTom popmupoBanue cTeka 3akaHUMBaeTCs. balleHKa CripoeKTUpoBaHa U TOTOBa K
POCTY BBEPX, HO IIOKA OCTAHETCS HEBBICOKOM:

_

File Edit View Debug Help Program counter, stack pointer
‘c‘“"’"@u;ﬁ‘mmm PC: 04¢54 SP: |€53¢¢
| B 8 A General registers
>l m | PR lECxE| D AF: 16168 AF': 00D0O
04633 034 178 092 LD (23730) ,HL A |BC: 00064 BC': 0Q0OO
04636 033 000 0&C LD HL, 15360 DE: 15879 DE': 04000
04639 034 054 092 LD (2360€) ,HL HL: €5364 HL': 00000
04642 042 178 092 LD HL, (23730) IX: 00000 IY: 0000
04645 054 062 LD (HL) , €2
04647 04: DEC HL dow
04648 245 LD SE,HL SZSHSVEC
04649 043 DEC HL ERYE~EER
N4€50 043 DEC HL Interrupts, memory
:blg:::i o l e ) 1‘23"'13"31‘ IR: 16135 ™: [ 0 (DI)
04656 253 033 058 052 LI IY,23610
23611  00¢ NOP
23612 00¢ NOP
23613 [0z=¢ LD LB
23614 5 ¢ RST 38H
23615  00C NOP
23616 0 NOP
23728  00C NOP
R3729 ooc NOP
23730 LD A
23731 RST 38H
23732/ 25¢ RST 38H
23733 255 RST 38H
23738  00cC NOP
23785  00C NOP
€5B61 000 NOP
€9362 000 NOP
©53¢c3 000 1%
65364 00C NOP
€5865 looc NOP
65366 [000 NOP
es3eTloe2] ooc LD A, 00
65369 Oc. INC A
65370 (¢ LD 8,0
65371 06¢ LD B,D v
RS For Help, press F1 T: 48624 / 69888

Puc. 12. [Tpouecc hopmupoB8aHUA 4YUCMO20 MAWUHHO20 CMeKa.

Ha otceuke 4654 Crpenouka BKJIIOYaeT pexkuM IpepbiBaHuil IM 1, a cineom «IY»
npupaBHuBaeTcs K 23610, uToObI ObLTO0 YI00HO 00palaThes K OyyleMy MacCUBY CHCTEMHBIX
MMepeMEeHHBIX KaK HanpsaMyro, Tak 1 mo [Y+xx [Y-xx. Pa3zpemaroTcs npepbiBaHus 1715
nmapajuleIbHOM paboThI 1101 OIIPOC KJIaBHATYphl U CUETUYMKA BpEMEHH KoMItbroTepa. C 3Toro
MOMEHTA Ha)KaTHsl KJIaBHUII 4yBCTBYIOTCS IIPOrpaMMaMH.



Hauunaercs dopmupopanue nepemennoil CHANS (23631) c nepenocom 21 Gaiita u3
[13VY (5551) B anpeca 23734 no 23754. Ilocne nepeTackMBaHUSI BCEH ATON MUIITYPBI CO3a&TCs

nepeMenHass DATAADD (23639), koTopast yKa3bpIBacT Ha IOCIEIHUI OalT nepeHecEHHOM

TaOJUILIBL:

&

File Edit View Debug Help
& v i@ M

] B [

» o om | M BE(E(ECsz]| 9

04654 237 0%é IM 1

04656 253 033 058 092 LD I1Y,23610

04660 25 EI

04661 033 182 082 LD HL, 23734

04664 034 079 09 LD (23€31) ,HL

04667 017 175 021 LD DE, 05551

04670 001 021 0 LD BC, 00021

04673 23S DE, HL

04674 237 17¢

04676 23S DE,HL

04677 : HL

04678 034 087 0% (23€39) ,HL
o p4aesl HL

23734

23737 DJNZ
23739 CALL
23742 DEC
23743 LD
23744 ADD
23745 RRCA
2374¢ CALL
23749 CALL
23752 DEC
23753 LD
23754 ADD
23755 00 C NOP
23756 00C NOP
23757 300 NOP
ﬁ For Help, press F1

Puc. 13. PoxcdeHue u cxema maccusa CHANS-DATAADD.

Z,00092

T: 49347 / 69888

Program counter, stack pointer
PC: 04621 SP: 65366
| General registers

AF: 1leles AF': 00000
BC: 00000 BC': 00000
DE: 05572 DE': 00000
HL: 23754 HL': 00000
IX: 00000 IY: 23¢€10
Flags (F)

SZ5H3VNC

IM: 1 (EI)



1 nakonen, Ctpenoyka oJionuia K caMoi J0JaroxaaHHou neiau. B 4681 npudapiss
eMHUIY K TIpeAbIIYIIEH TepeMEHHOM, TTOJIydaeTCsl BEpXHSIS IpaHuIla KOMILIEKCa MaCCUBOB J|JIs
oynyumx BASIC obnacrteli, KOTopyro npeamnoaaraeTcs MoOMeCTUTh B ITOJIBAJI MO KaHAJIbHBIH
ckiag CHANS -DATAADD (23734-23754).

He 3agymbiBasich, CTpesiouka paccTtaBisieT cpasy aBe nepeMeHHbIX PROG (23635) u
VARS (23627), KOTOpHIE [TOKa YKa3bIBaIOT HA OJIHY U Ty Ke ssueiiky 23755. B a1y sueiiky
BPEMEHHO BThIKaeTcsi Mapkep «128», 4ToObI KaK-TO OTJEJIMTH XY/105KECTBO, OT COCEIHUX
oOJacTen.

[ITarnyB Ha clieAyrolIyt0 3a MapkepoMm siuerky, CTpestodka co3/1aéT NepeMEeHHYIO
E LINE (23641), kyna coOupaercs rnmomeiiaTh HabupaeMble Ha SKpaHe, U BBIMOJIHSIEMbIE
oesnomepHsbie cTpokn BASIC nporpamMel. [lanee 3a 3Toit 00s1acThio 3a00TIMBO
yctaHaBiuBaeTcs KoJ ENTER u ouepenHon mapkep-pa3aeimreib «128».

A Crpenodka BoIIDIa B a3apT M cjeJioM chopMupoBalia elle Tpu nepeMeHHbIX WORKSP
(23649), STKBOT (23651) u STKEND (23653). Tpu nociieqnue nepeMeHHbIE TaKKe
YKa3bIBAIOT MIOKA Ha OJIUH U TOT Ke aJipec 23758 ¢ roibiM HYIEM BHYTPU. Tak 3aKaHYMBaETCH

pasMeTka M (hopMHUpoOBaHHE OyIyIMX oOIacTe 11t 0OCIy>KUBaHHS IIPOrPaMMHBIX CTPOK
BASIC:



File Edit View Debug Help Program counter, stack pointer
& v = v @ n| M| B = PC: 04708 SP: €53¢é
. | General registers

» I m | M EEH(E(EeE | 0
| AF: 16168 AF': 00000
04681 035 INC HL A |BC: 00000 BC': 00000
04682 034 083 092 LD (23635) ,HL DE: 05572 DE': 00000
04685 034 075 092 LD (23627) ,HL HL: 23758 HL': 00000
04688 054 12¢ LD (HL), 128 IX: 00000 IY: 23610
04690 03% INC HL
04691 034 089 082 LD -(23€41) ,HL o L
04694 054 012 LD (HL), 13 SZSH3IVENC
04696 02 1y HL 1A 14111
04€97 054 128 J (HL) , 128 Interrupts, memory refresh
04699  03S \ HL e Al :
04700 034 097 082 (23649) , HL ey o0
04703 034 099 092 (23651) ,HL
04706 034 101 © ,(23€53) ,HL
o hearos 062 056 [ a,5€
23626 O¢ OP H
B3627 [203 082 g1t // | 3,H
23629 000 opff |
23630 00¢ Noef f |
23631 182 OR | (HL)
23632 092 ) / E,H
23633  00C N |
23634 10 C 9 ;
23635 [203 092 S 3,H
23637 e |
23638 Jop |
23639 g / Z,5231¢
23642f [o022 Lo/ E,H
23643] fo0c NO?
23644] [ ooc NGP
23645] | oor ng
2364¢] [ ooc OP
2364 )0¢ ;
23648
2364 A, 92
23651 A, 92
23653 3,92
23655
23754 a,B
23755 a,B
23756 C
23757 ; a A,B
23758 ' NOP
23758  00¢ NOP v
X For Help, press F1 T: 49552 / 69888

Puc. 14. Co30aHue nepemeHHbIX U npoyecc spemeHHou pasmemeu obaacmel nod BASIC cmpoku.

Bcé€ Tpynurcs Crpeniouka U roTOBUTCS K 00ycTpoiicTBY mpuropoaoB BASIC, uro gaxe
PO PKpaH 3a0bl1a. A OH Tak U ocTaércs YEpPHBIM. [lopa 3aHATHCS TOATOTOBKOM U YOOPKOH
sKpaHHOH o0nacTu. B «A» 3a1aéTcsi KOMILIEKT IIBETOB «O€IbIi SKpaH YEPHBINA TEKCT»
KOMILIEKCHBIM 3Ha4Y€HUEM 56, ITocie 4ero co3AarTcsl TP 1IBETOBLIX epeMeHHbIX ATTR-P
(23693), ATTR-C (23695) u BORDCR (23624). Mexny neinom dpopmupyet REPDEL
(23561) s 3a1aHus 3aIepKKH IIOBTOpa MIeYaTH IIPHU 3aKATOH MallbIleM KJIaBHUIIIE.

Jlns gero 3agaBanu [Y Ha MacCUB CUCTEMHBIX IEpEMEHHBIX? A JIJIsl TOTO, YTOOBI TOHTOBO
MMU BOCIT0JIb30BAaThCSl U KO3BIPHBIM METOJ/IOM BbIYMTAHUS U3 HYJIS MOJYYUTh Mapy 255-X



3Ha4YeHHUH, TeM caMbIM co3/1aB nepemeHHyro KSTATE (23552), koropas, KCTATH,
JOCTAaTOYHO MAacCHUBHAas U MpocTUpaercs a0 ajapeca 23559.

A nanbine cHoBa yuTepcTBO M 1uiarnar. Onsats u3 113Y ¢ agpeca 5574 konupyercs 14-tu
OaliTHas TaOlIMYKa C IepeMEHHBIMH JIJI KaHalIoB ¥ TOoTOKOB STRMS (23568). Xurpas xakas,
UMb OBI 3aIIOJIHUTE U Tak HeOoubimoe O3Y Tem, uto yxe umeercs. Ha camowm gene B [13Y
peanbHOro CrieKTpyMa MHOTO He IIOMEHSEIIb, BOT U MPUXOJAUTCS TUIOAUTH KOMUU IS TEKYIIEH
paloTHI:

File Edit View Debug Help Program counter, stack pointer
vy => - v ol A BEE PC: 04743 SP: €53¢6¢
General registers
] S M| o2 (F &g 3 |
’ " 0T H 2(EFexa| B AF: 14472 AF': 00000
04709 0&2 0S¢ LD A, 5S¢ A |BC: 00000 BC': 00000
04711 50 141 092 LD (23€93) ,A DE: 23582 DE': 00000
04714 )50 143 092 LD (23€%5) ,A HL: 0556¢ HL': 00000
04717 050 072 062 LD (23624) ,A IX: 00000 IY: 23610
04720 033 035 005 LD HL,01315 fl
F
04723 034 00% 092 LD (23561) ,HL (F)
04726 253 053 14¢ DEC (IY-58) SZSH3IVNC
04729 253 053 202 DEC (IY-54) Y EEE~EEE
04732 033 198 021 LD HL, 05574 Interrupts, memory refresh
04735 017 01é 092 LD DE, 23568 .
+ le2dd :
04738 001 014 o€ LD BC, 00014 i e X G
04741 237 17¢ LDIR
> 04743 253 203 001 206fSET 1, (IY+01)
23565 | NOP
23566 001 NOP
23567 000 NOP
b3see [O01 000 ooe LD BC,0153¢
23571 NOP
23572 DEC BC
23573 NOP
23574 LD BC, 00256
23577 NOP
23578 LD B,00
23580 DJINZ 23582
23582 00 NOP
23583  00C NOP v
R For Help, press F1 T: 50140 / 69888

Puc. 15. Co30aHue konuu maccusa STRMS (23568-23581).

B nepemennoit FLAGS (23611) Crpenouka Bkirodaer out-tymosep Nel npunTepa u
yberaet Ha nmoamporpaMmy oducTku Oydepa npuntepa CLEAR _PRB no aapecy 3708. Takxe
OBICTPO M O€3 CIOPIPHU30B BO3BpaIllaeTCs Ha3a/l. XOTs CMBICJ ATOr0 He COBCeM IOoHsATeH. Benp
nociie copoca oonacth ¢ 22296 u Tak yncras. AX aa, nporpaMma, To yHuBepcaibHas! Bugumo
JUISL TIYTU ¢ KOMaH bl « M E 1) 3a/lyMbIBallachk YOOpKa 3TUX MECT.

A Bot panbie CTpenodka OTKYCHIBAa€T OT YKpaHHOW 00JIacTH JIB€ HUKHHUE CTPOKHU U
nepenaéT ux Bo BiajieHue Oydepa pegakropa myTém co3aaHus odepeHou nepeMenHod DF_SZ
(23659), B KOTOpYIO Cpa3y BIUCHIBAET 3HAUYCHUE 2.

Hakonen-tro Ctpeniouka BCIIOMUHAET, YTO MOCJIE pa3pylIaloIero MKBajJbHOro copoca,
HaJl MUPOM TIPOJI0JKAET HaBUCaTh ThMa, Hejtonro jiymasi, oHa 3ariisi/ibIBa€T B KOMIUJIEKCHYIO
noanporpammy CLS no agpecy 3435. Teneps Crpeniouka y:ke HA Ha UTO HE OTBJIEKAeTCs U
JIOBOJIUT J€JI0 J10 KOoHIla. OHa HE TOJIBKO OYMINAET 3KpaH, HO €Ile U 3aa€T [[BETA B
COOTBETCTBHH C paHee ycTaHOBIeHHOM nepeMenHoii ATTR_P (23693). [locie Takoi HENErKou



pabotsl, CTpesroyka Bo3BpallaeTcs Ha TJIaBHYIO JIOPOKKY 3aJlaHUH, OT TIPOJIBUKEHHUS T10
KOTOpoi OnaroycrpanBaeTcs BoeOHbI ropoa BASIC.

DKpaH YKUCTBIN, BpOJIe BCE XOPOIIIO, HO HE XBaTa€T JeCepTa B BU/IE IPUBETCTBEHHOT'O
COOOIIEHUS:

L) 1952 Sinclair Research Ltd

[Tocne oOnynenus «A», Ctpenodka OTBICKMBAET SAIMYEK, B BUJIE a/ipeca pa3MeIICHUS
coobmmeHus (5432). JloctaB oTTyna Mmatepual s opopMIIeHHS, OHa 3anuckiBaeT ero B «DE», u
OTIpaBIIsIeTCS Ha MOUCKU Onmmkaiiiero goroarenbe «Message Printing» o ajgpecy 3082, 94To0mI
Hareyararb 3TOT CKPOMHBIN PEKJIaMHBIN MJIaKaTHUK.

Ocraércs nmocneauuii mrpux. /s 6J0KUpOBKH JIOKalIbHOI0 0OHOBICHUS Oydepa
pe/lakTopa U IPUOCTAaHOBKH BbIJIaYH MUTAKOIIETO KYpPCOpa paHblie IMOJI0KEHHOIO BpEMEHHU,
Crpenouka BKIIFo9aeT OuT-TyMOIep N5 Ha nmynbTe yrnpasienus TV _FLAG (23612).

N BoT Henoianéxky BuHeeTcs ropo uiam komiuieke rmporpamm MAIN EXECUTION,
KoTopbii siBisieTcs cepaueMm BASIC cucremsl. Briepeu pacrnonararorcesl IMKapHble BbE3/IHBIE
Bopota (4770), HO NOMHS NPOLUTYI0 HHCTPYKIIUIO, CTpesioyka MpoXoauT MUMO HUX. Bekope
oOHapyXuBarTcs eni€ oJJHU BopoTa B BonieOHbINA ropoag BASIC (4777). OHu oka3bIBarOTCS He
Takue pockoumHsble. Henonro nymas, Crpenoyka HanpasisieTcss K HAM U BXOJUT B TOPOJI:

File Edit View Debug Help Program counter, stack pointer
& v =» v| > H MAlEEE PC: 04777 SP: €536¢
~ General registers
» Il | M BEH|SE(ECE | 9
AF: 00147 AF': 00068
04743 253 203 001 20€ SET 1, (IY+01) A |BC: 05893 BC': 00000
04747 205 223 014 CALL 03807 DE: 00224 DE': 00000
04750 253 054 04% 002 LD (IY+49),02 HL: 20704 HL': 00000
04754 205 107 013 CALL 03435 IX: 00000 IY: 23610
04757 17% XOR A
04758 017 056 021 LD DE, 05432 Tegsr)
04761 205 010 012 CALL 03082 SZSH3IVEC
04764 253 203 002 238 SET 5, (IY+02) YERYENY Y
04768 124 007 JR 04777 Interrupts, memory refresh
Bo'lmeﬁuun ropoa BASIC: MAIN EXECUTION _ e _
C 04770 253054 015 002 LD . . (1Te49), 02 - ||TR: 16183 IM: 1 (D)
04774 205 149 023 CALL 06037
> 04777 205 176 022 CALL 05208
04780 0€2 00C LD A,00
04782 205 001 022 CALL 05€33
04785 205 044 01t CALL 0388
04788 205 023 027 CALL 06935
04791 253 203 000 12¢é BIT 7, (1Y+00)
04795 032 01f JR NZ, 04815
04797 253 203 102 BIT 4, (IY+483)
04801 040 064 JR Z,04267 »
R For Help, press F1 T: 39101/ 69888

Puc. 16. Ha nopoee BASIC-cucmemsbi. Pe3epsHbie sBopoma.

I'naBa 3

Iloaroroska « BASIC-HocuTeis» K 3a1ycKy

Kpartkoe cojiepxanue:

Spectaculator, HacTpoiika pexxuma 48K,
BO3BpAlIasch K HallcYaTaHHOMY

— Hy Ymo 4ysaku, 8amM NnoHpas unoce?



- /4a, da, da-0a-0a, da-0a, 0a-0a, dada!

Torpa npepiararo cBapraHuTh 4TO-HUOYAL IpocTeHbKOE. TOJIBKO UMEIOTCSI HEKOTOPbIe
CJI0KHOCTH. 3amycK OeicrKa MpUAETCS HavyaTh HE C MOBTOPEHUS HEKOTOPBIX MOMEHTOB
MpeJIbIyIIel BBOJJHOM YacTH, a C YCTAHOBKM UMHUTaTOpa KoMnbtoTepa ZX-Spectrum Ha
nnatdopmy IBM PC. IIporpamma, B KOTOpO# MJIaHUpPYETCS JAeNaTh YKCIIEPUMEHTHI,
Ha3biBaeTcs Spectaculator. KonkpeTHo B 3ToM KHUTe s Oyy MmoJib3oBaThest Bepcuent 7.51.1761
nmoa Windows 10 (sepcus 20H2 coopra 19042.631).

[Tponiecc ycTaHOBKH U «JIeU€HHUS TAOIITKaMM», KaK TOBOPSAT B TOPPEHTE, MPUIETCS
nmponycTuTh. HeT, MHe He )alKo OOBSICHUTH, IIPOCTO SI YCTAaHOBUJI POTpaMMy 3apaHee, J10
CO3/IaHMs TOM KHUTHU. 3Has CBOM CTapEHBbKUN KOMITBIOTEP, PUCKOBATh C IEPEYCTAaHOBKOMW, pau
HECKOJIbKHUX MOSICHSIOIMX KApTUHOK He Xo4eTcs. M300paaTes 4T0-TO Mo maMsATH TOXe He Oyy,
4TOOBI HE BBOJIUTH B 3a0JyXKCHHUE, eCIu HHpopManus okaxeTcss HerouHou. [Iporece
MHCTAJUISIIIUKA TaM HE CUJIBHO CJIOKHBIA M €CTh MOSCHSIONME HHCTPYKIIUM Ha K&K/IOM IIary.

Torma HauHy cpa3y ¢ HacCTpoMKHU arperata. BoT Bl yCTaHOBWJIM ITpOrpaMMy U 3allyCTHJIH
spectaculator.exe. [locie BeTHBIX KBaJipaTUKOB U «cOpoc-nepdomaHcay, IKpaH MoOEIeeT U B
[IEHTP BBICKOYMT MOJ0OHas 3acTaBKa:

File Edt View Favourites Control Tools Help

‘HEE QO0S2-R | &0

© 1986 Sinclair Research Ltd

§2 For Help, press F1 €D 16% ¥ 100%
Puc. 17. Spectaculator. Tunoseasa 3acmaska pexwuma 128K.




Jlerno B ToM, 4TO Bce MpUMEpPHI ITPOrpamMM, KOTOpbIE OYYT B KHUTE, pacCYMTaHbl Ha
qucThI pexuM «Spectrum 48K» 6e3 Besikoil mepudepuu, modToMy HEKOTOPHIE TaJIOYKH B
MYHKTaX HaCTPOMKH, MOTYT XOPOIIIO IMOTMIOPTUTH HEPBBIL.

[TepBbIM J1e10M Ipeiararw u36aBuThes oT pexuma 128K, s 5Toro HoHKMUTE KHOIKY
«Control» v HaBeWTe MBIIIKY Ha IYHKT MeHIO «Switch Model (Ctrl+W)»:

File Edit View Favourites Control Tools Help

Activate Plus D Snapshot Button  Ctrl+B

Audio Recording (WAV)
Video Clip (AVI)
Action Replay (RZX)

Kevboard Joystic
Joystick

@, Mute Sound

Switch to a different Spectrum model o
Puc. 18. Spectaculator. MeH 86160pa MoOenu KOMMbIOMeEPQ.

Haxkxmute Ha Hero mpaBoil KHOMKOU MBIIH. OTKpPOETCs IONOJHUTEIBHOE MaJeHbKOE
OKOIIIKO, BHYTPH KOTOpOro OyaeT crucok 06a30BbIX Mojieiell KomnbroTepoB. KypcopHbiMu
KJIaBUIIIAMU WJIM KHOIIKOW MBIIIN BBIOEpPUTE MYHKT MeHIO «48K ZX-Spectrumy:



File Edit View Favourites Control Tools Help

N EE 0@ B e

ZX Spectrum +2 (Grey Case)
ZX Spectrum +2A (Black Case)

I For Help, press F1 [  @w% Fwox
Puc. 19. Spectaculator. Beibop modenu Komnsomepa.

Haxxmute knonky «OK». IIporpamma Ha 1mapy ceKyH]I 3alyMaeTcsi U BCKOpE I10CIIe
ouepeTHOro cOpoca Ha dKpaHe TOSBUTCS 3HAKOMasl 3acTaBKa:



File Edit View Favourites Control Tools Help

N ER 0@ | @ e

D For Help, press Fi _ S @m Jok
Puc. 20. Bupmyanenoiii ZX-Spectrum 48K e pexcume oxcudarnus u 20moeé k pabonze.

Ha niepsslii B3ri1s/1 BCE, U MOXKHO HAYMHATh, HO BCIIOMUHAETCS OJIUH HEJIOCKa3aHHbIN
MOMEHT B MOHX CTapbIX Hcclie/loBaHUsX. B xkypHanax «ZX-Pegro» Obula Takast 3aHITHas
pyopuka «Bozepawasicey k Hanevamannomy». BoT U s To1en 10 TaKOTo TOPKECTBEHHOTO
MomeHTa. [Ipenarato Bo3Bpatuthes B 2013 roji, 1 mocMoTpeTh B MOE NEPBOE U3JaHUE KHUTH:



Puc. 21. Pempo ¢ppaemeHm u3 KHuau 2013 200a.

OpHu KOMaH/Ibl CMEIAIT 001acTh, Apyrue HeT. M Bcé Ha mosiHOM cephéle, Kak Oy/To,
TaK U HaJ10. Tak ¥ Xo4eTcss KpUKHYTh caMOMYy ce0e B MpOoIIUioe: a Te0S He CMYTHIIO 3TO
«cMmerneHue»? A B otBeT — TunmHa. Hy BoT, 1oxui. Yike caM ¢ co00oi Havall pa3roBapuBaTh.

Ha camowm nene, eciu ObI s TOT/1a XOTh HEMHOTO pa3o0pasics Jaxe He B padote [13Y, a
XapaKTepe U COAEPKUMOM MEPEMEHHBIX, TO OHSUI ObI IpodsieMy. Hy He noiKHBI 3TH 00s1acTH
CABUTATHCS OT CHHTAKCUYECKUX OIMOOK.

Ho ceituac 2024 roa, moaToMy /1laBaiiTe MOCTaBUM TOYKY B 3TOH Mpodsieme. B camom
BBEpPXY OKHA HaWIUTE KHOMKY «Tools» 1 HA)XKMUTE Ha Hee. B OTKpBIBIIEMCSI MEHIO MOCIIEIHUM
NyHKTOM cTOUT «Optionsy (Ctrl+Y):



File Edit View Favourites Control Tools Help
) *H/E®| @ O -1 Loadfrom Audio Source

Poke Memory...  Ctrl+P
Cheat Options...  Ctrl+H

Debugger...  Ctrl+Enter
Disk Wizard,.,

Ervaliie yoi 1 chance Seitinn
Puc. 22. Spectaculator. [TyHkm «Tools ». OmKpbeImue MeHIo HaCMpPOEx.

Haxas na nynkt «Options» (vwin komOunammio Ctr/+Y) oTkpoeTcsl OKOIIKO HaCTpoeK
«Spectaculator Options». Ilo ymonuanuto, npu 1epBOM OTKPBITUH JIOJKHA BEICBETUTHCS
BKIaika «Hardware» (8 onucwisaemoll gepcuu npozpammosl MOYHO).

A Tenepb CMOTpPUTE BHUMATEIIbHO BHYTPh OKOIIKA, IJIE B PAMOYKE I10]] HAITUChIO
«Additional Hardware» pacnoyioxkeH CIIHCOK BUPTYalIbHBIX YCTPpOUCTB. CHUMHTE raJ0o4KH CO
Bcex IIECTU nyHKTOB, IPpOMOTaB CIIMCOK JI0 KOHIA. BOT 3T0 BCE nepudepuitnoe
oOopynoBaHue U sBIseTcss BAHOBHUKOM c/iBura BASIC-o6nacti. OHO cpabaThIBaeT Mpu pa3HbIX
KOMaHJ1aX U JI0OaBJISIET CBOU CIlelU(PUUECKUe CUCTEMHBIE ITepeMeHHble. 11 He MeHsiiTe 4acToTy
npoueccopa. B o0imeM, 1iist paboTel 10 CIeyIOIMM IJIaBaM CaMOYYUTElsl, HACTPOUKH JIOJKHBI
OBITh CIIEIYIOIMMM:




. MGT/DatelPlusD  Cassette Recorder Advanced
Hardware Communications Ports Keyboard Spectrum +3 Beta 128
Hardware
Choose a Spectrum model to emulate.

Spectaculator will revert back to this model when the
Spectrum is reset or programs are autoloaded.

T—

Additional Hardware:

[[] cheetah SpecDrum
Currah pSpeech

ED For Help, press F1 | @D1w% 9 100%

Puc. 23. Spectaculator. Bknadka «Hardware». Hacmpolika nepugepuliHeix ycmpolcms.

BuumartensHO npoBepuB HacTpouku, HAKMHUTE «OK». OKHO 3aKpoeTcsi U OoJIbIle HE
OyAeT HUKAKOTIO CJIBUTA 10 KoMaHe «BEEEF ISR @y». Tenepb To4HO BCE, Iporpamma
HacTPOEHA U TOTOBA K MpakTuke. YToObl pe3ynbTar BallMX MPOrpaMM MOJTHOCTHIO
COOTBETCTBOBAJI pUCYHKAM U3 KHUT'H, MOJKETE BBICTABUTh paMO4Ky pa3zmepoMm «Mediumy:
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Small
:
7 Eull Screen Alt+Enter Medium
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Shows about three quarters of the Spectrum screen border.
Puc. 24. Spectaculator. HacmpoUka pamku pasmepa «Medium».

W B 3aKIr04eHHE X0y paccKkaszaTh O TOM, IodyeMy s BeiOpan pexxum 48K. Jleno B Tom,
41O Spectrum-coBMecTUMBIN KoMIbrOTEP «/|YDBHA-48K» y MeHst mosiBUIICS UL 7 CEHTIOPS
1992 rona, koraga Spectrum «IIpogomkan TpuymdansHoe mectBue» no crpane. K tomy BpemeHH
yKe T10JIydrJia IONYJISIpHOCTS JiereHjapHasi kuura Hukosnas PoauonoBa «ZX-Spectrum mis
OJIb30BaTEJIEM U MPOrPAMMUCTOBY» U TIOJITOPA I'ojia, KaK BBIXOIUJI XK ypHaI «ZX-PeBroy.

EcTecTBEHHO, 5 JJa)ke HE MO03peBaJl O CYIIECTBOBAaHUU 3TUX MHTEPECHBIX U3/laHui. 13
JTUTEpaTypbl UMEJICS TOJBKO JIETeHIapHbIN KOPSBBIN 1epeBoi camoyunTes o BASIC, B Bepcuu
3aBosia « TEH3OP» u Takas xe comuurenbHas kaura ot [lerepOyprckoro usjiaTenbcko-
nonurpaduyeckoro komiiekca «Bectn». B Heil, kpome cTaHIapTHOrO MEpeBo/ia CaMOYYUTENs
o s36Iky BASIC umenocs onucanue pacumpenuit «k BETA BASICy», « LASER BASIC» u
«MEGA BASIC»:
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Puc. 25. Ta camas tmpaHHun KHu2a no BASIC. ®omo 4 masa 2017 2o00a.

Jlaxxe He UMesl Ha pyKaX HOpMaJIbHOH JIMTEPaTyphl, s 0€3yMHO BIOOUIICS B 3TY MOJICIIb
KoMIibroTepa. Ho cuacthe mmunock Heoaro. OTel Hacaylajics O «Cylnep KOMIBIOTEPax» C
JUCKOBOJIOM U YK€ BecHOM clieayromero, 1993 rona, roga organ «/lyony» Ha 1opaboTKy B
KaKyI-TO COMHUTEIIbHYIO MAaCTEPCKYIO «Ha HECKOJILKO JTHEM .

[To 3akony momnoctH, «J[yOHa» oka3anack HECOBMECTUMOM ¢ JIucKoBojgoM U 128K
Bepcuei CriekTpyma, Mo3ToMYy KOMIBIOTEP 3aBUC B MACTEPCKOM Ha MHOro mecsueB. K oceHu
OTell NPUHEC JOMOM «0paboTaHHBIA KOMITBIOTEPY. OT «JlyOHBD) TaM OCTallach TOJBKO
KJ1aBuaTypa. Kyda rpy0o cnassHHBIX IJ1aT, HAX0AWJIach B OOJIBILIOM CEPOM KOpITyce, U3 KOTOPOro
BUJIHEJICS JUCKOBOJ 5,25’ co mienbro IS Aucka. TeleBU3MOHHBIN ajantep oT «JlyOHBD» Takxke
TEIepb HE MOJAXOAMUII, U Jlajiee TOTSHYIUCH JIHU B OJKU/IAaHUHU TeJeMacTepa, KOTOPbIH J0JIKEH
OBLI NPHUIIASATh K TEJIEKY ILIATY.



Hactam MmoMeHT, Kor/1a KOoMIbIOTEp 3apadoTall. BMecTo NpuBBIUHON i£) 1355
CUEMA, BHU3Y BUJIHENIACh ) 1956 Sinclair Research Ltd. [louenrpy
9KpaHa s YBUJEJ IIBETHOE MEHIO ¢ BbIOOpOM GyHKIIHI. OHO COCTOSIIO U3 ISTH IMTYHKTOB.

HoBast Moienib KOMIIBIOTEpPA MHE Cpa3y HE MOHpaBuiack. Bo-nepBeIX, 1 HE MOHSI, T/Ie
yBUJIETh 3THU camble «128K». Bo-BTOphIX, 4epe3 napy Hellelb JIMCKOBO/I IIepecTall 3alluChIBaTh, a
CJIEJIOM IIOCHINIAJIOCH U OCTalIbHOE. Bee ciieyronme napy JetT oTel XoAuJjl 10 MaCTEPCKUM, KaK
Ha paboTy. ToJIbKO MOYUHSAT, CHOBa ciiomaercs. [lociie TpeThero moxoja B MaCTEpPCKYIo,
JTMCKOBO,T BOOOIIIE cTajl padoTaTh TOJIBKO Ha CYUThIBaHUE. [[pUIIIIOCH C ’TUM CMUPHUTHCS U
MCII0JIb30BAaTh KOMIIBIOTEP TOJILKO I UT'P. EAMHCTBEHHOE, YTO 3BYK CTaJl TpeXKaHaJIbHbIM. Ho
Ka4yeCTBO 3BYKa, OCTABJISIIO JKejaTh Jydiiero. K Tomy ke y MeHs cTalli MOSBIISATHCSI KACCETHI C
Tr0O0MMOM My3bIKOH. ['opa3io npusTHee ObUIO CIIyIIAaTh HOpMaJIbHbIE TIECHU ¢ MarHUTO(oHa,
4eM ATOT JICKTPOHHO-CUHTE3aTOPHBIN JpeOe3r U3 JMHaMUKa, OT KOTOPOTo YCTaBaJIU YIIIH.

K konny 1996 roga u3 mara3zuHoB IOJIHOCTBIO MCYE3JIa JIUTepaTypa 1o Spectrum, a K
cepenune ¢eppais 1997 roga KOMIIBIOTEp OKOHYATENIBHO cioMasics. Dnoxa CnekTpyma yuuia, v
MAacCTEpPCKHUE yXKe O0JIbIlie HE PEMOHTUPOBAIN TaKUE JIPEBHUE KOMITBIOTEPBI.

HMmenHo nostoMy ¢ koMnbroTepoM «128K» y MeHs camble HeraTuBHbIE acCOLMALMU. JTO
HEUYTO IMOCTOSHHO JIOMarolieecs, 0e3 MpUBLIYHON MarHUTO()OHHOM 3arpy3kH, aa eme u B BASIC
HEYJ0OHO BXO/UTh.

CHMBOJIMYHO, YTO IPUMEPHO B ToKe BpeMs y «MH]opkomay, KOTOPHIA BeITyCKal
KypHan «ZX-Pegro», BecHor 1997 roia Havanuck puHaHCOBBIE TpyAHOCTH. Koe-kak
JTOBBIT YCTHUB OCTAaTKHA HOMEPOB Ha JIMCKETaX, OH TUXO M OecclIieJHO UcYe3, JJaxe He
MOIPONIABIIMCH, XOTS MEPBBIN 3UMHUN HOMEP HAYMHAJICS C ONTUMUCTAYHBIX IJIAHOB.

[To nmpouiecTBUM BpEMEHHU, YK€ B IITOXY IM YIISITOPOB, 5 €I OOJIbIIEe pa30dyapoBalics B
pexume «128K». Hukakoro npsimoro jgocryna, Hanpumep, RAMCOHMIZE USSR 1252@8a
caesiath He monyduTcs. Ilo cyrm aTo pa3OuBKa maMsTH Ha KycKH 110 65535, ¢ conmyrcTByrO MM
reMOPOM.

Moe nmuyHoe MHeHue: «Spectrum-128» U ero KIJIOHBI, 3TO MONBITKA Ha Clajie
OOIIIEMHUPOBOM MOMYJISIPHOCTH, C MIOMOIIBIO KOCTBIIEH c03/1aTh KOHKYpeHTa IBM-coBmecTHmoro
KoMmIibroTepa. «/{uckoBo», «RAM auck» U mpodue npuoIIyasl HAUUCTO YOUIU TOT
Helepe/laBaeMblil MapM, KOTOPbIM ObLT y «Spectrum-48» ¢ MarHuTOpOHOM U MPO3paYHbIM
JIOCTYIIOM K namsTu. BooOlle, eciii 3aXo4eTcst IOUrpaTh BO BCE ITH CBUCTEJIKH, JIOCTATOYHO
npocto BKIOUYUTE MS-DOS unu Bepuyrescst B Windows.

['ony B 1994-M, korza Havasics OyMm Ha CiekTpymbl- 128 ¢ 1MCKOBOJIOM, B )KypHaJie KTO-
TO KpuTHKOBaJl IBM-coBMecTUMBIE 3a CErMEHTUPOBAHHYIO ITaMsITh. PUTOprYecKHui BOpoc: a
«IlenTaron’s»» co «CkopnuoH’amMu» TO 4eM Jydine? /[a To4HO Takoe ke oOpallleHUE K aMSsITH
10 KycoykaMm 0e3 MpsiMou ajpecaliuu. Tak 4To, s 1oka npeanoduraro BapuanT «48K» U TOJIbKO
ero. [1o kpaliHel Mepe, B 3TOM KHUTE pedb MOUJET O IPOrpaMMUPOBAHUH T10]] YUCTYHO 0a30BYIO
Bepcuto. A nanblne, eciid TeMa «48K» ucdepnaer cedsi, TOCMOTPIO 1O CUTYaIlUH.

I'naBa 4
3anyck BASIC. Poxxnenune si3bika «God Mode»

KpaTkoe conepxkaHue: Debugger, ocHOBBI paboTBI, BBOJI 3Ha4eHHH B aMsTh, Go To,
Set Next Instruction, Trace, 5361k anropurmoB «God Modey.

— lOpeu, Hy xomb 8 3moul 2nage do-2apaHtet-8ereAa3em «3anyck BASIC» HauyHéMCcA unu
npoo0AHCUWL MpeHOe Mb 0 NPOWNOU HU3HU?
— BCé, HaYUHa, CMOMpuUMe KPpamkKoe CoO0epH aHuUe 2/1a8bl.

J11s1 Hayana npocro oTkpoite Spectaculator. B okHe mporpaMMbl HOKMHUTE Ha MTYHKT
«Tools». Orkpoercs MmeHro. HaBequre kypcop Ha noanyHKT «Debuggery. I1o nojackaske B
MYHKTE MEHIO BUJHO, YTO aHAJIOTUYHBIX PE3YJIbTATOB MOXKHO JIOOUTHCS, €CJIU HaXaTh
koMOuHaIM©o KHOMOK «Ctrl+ENTER:



File Edit View Favourites Control Tools Help
V' EE2 @0 ® Load from Audio Source

Poke Memory...  Ctrl+P
Cheat Options...  Ctrl+H

Disk Wizard...

Options... Ctrl+Y

Puc. 26. Spectaculator. Mpouecc omkpsimus omaad4uka «Debugger».

B nansHeimeMm, st 0yny ero oTKkpblBaTh UMEHHO KOMOWHAIIUEH TOPSYMX KJIaBHIIL a
celiyac HaXXKMUTE KHOIIKY MBIIIM Ha BbIICJICHHBIA MYHKT. PaboTa mporpaMMbl IpHOCTAHOBUTCS U
OTKpOETCS OKOIIIKO peJlakTopa-oTiaaunka «Debuggery. PactsiHute ero Ha 2KpaHe, 4TOOBI €ro
pasMep cTall KOMpOPTHBIM:



e File Edt Veew Debug Help Program counter, stack pointer
PC: &1&00 Sk sfidc
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Puc. 27. Omaad4uk «Debugger» C OKHOM «Registers».

CIieBa pacIoIokeH cTonbern ¢ agpecamu namstd. Ta camas JXKénras & Crpenouxa u3
BBO/IHOM IJIaBbI [IOKA3bIBAET TEKYIIMHN aJpec, B KOTOPOM BBINOJIHSIACH KOMaH/a, 1O MOMEHTa
OTKPBITHS DTOr0 OKHA. Y Ka)XJIOr0 TeKYIIas IMO3UIUS CTPEJIOYKH Oy/IeT IPOU3BOJILHOM U B
pa3HOM MecTe.

Crie1oM CTOSIT TPYMIIBI YUCET C COAEPKUMBIM ITHX siueeK. JIeBas KoloHKa TeKcTa
SIBJISIETCS TIEPEBO/IOM 3HAaUYEHHWH MAallMHHOTO KOjla B acceMOuiep. B BepxHeM yriy nNpuOTHIOCH
OKOIIIEYKO C TEKYIIMMHU 3HAYECHUSIMU PETUCTPOB «Registers». Bc€ Bpoje npocTo, KpoMe OJIHOrO:
BCE 4YMCJIa B IIECTHAIIATCPUYHBIX 3HaYCHUAX. Eciin BaM, Kak U MHE, KOM(pOpPTHEE 1€CATUYHBIN

BH]I, IPOCTO HAXKMHUTC «Ctrl+H>» unym oTOXXKMHUTE KHOITOYKY

Q
|

«HEX» BO BTOpOM psiJly OKOIIKA:
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D For Help, press F
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Puc. 28. lNepekntoyeHue omobpaxceHus Yyucesn 8 0ecamu4yHom euoe.

Yucna MOMEHTaIbHO TpaHC(POPMHUPOBAIIUCH B MPUBBIYHBINA BU/I. 3alIOMHUTH JIETKO:
«HEXep TyT 4nciia BCIKUMH OyKBaMHU H300paxkaTh.

A Telepb BCIIOMHUTE CKa3Ky o IpukIoueHusx XKeénroit & Crpenouku. [Ipemararo
camocrosiTenbHo nepe3anyctuTb BASIC ¢ camoro Hyns. A caeiiaTh 3TO OY€Hb JIETKO.
JlocTtato4yHo npocTo nepectaBuTh CTpesioyKy B Ha4aJlo CBOETO MyTH, Ha ajapec 0.

OTy1aq9uK JI0CTaTOYHO rHOKas Iporpamma, Iod3ToMy cJieJiaTh 3TO MOKHO HECKOJIbKUMU
criocobamu. CaMbIM poCcThIM OyieT n3MeHeHue 3HaueHus: «PCy B okolke «Registers» ¢
TEKYIIETro Ha HYJIEBOE.

HapeuTe Kypcop Ha OKOIIICYKO CO 3HAaYCHHUEM.... B MOEM TekyleM cinydae «05632», B
BallleM KaKoe-TO MHOE€, U HAKMUTE MPaBYO KHOIKY MBIILIKH
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For Help, press F1
Puc. 29. Debugger. PedakmuposaHue 3Ha4eHUA 8 OKOWKe «PC».

Program counter, stack pointer
| SP:  €5356

AF: 00082 AF': 00068
BC: 059¢&3 BC': 00000
DE: 0000& DE': 23737
HL: 04223 HL': 00000
IX: 00000 IY: 23610

Flags (F)
SZS5SH3VNC

COMOMMAAC]

19% ¥ 100%

3Ha4dYeHUs B CTPOKC ITOCHHCIIH. A TCIICPb HayuHauTe BBOJIUTH HHUCJIO «O»:
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T: 7716 / 69888

Puc. 30. Beoo HO8020 3HQ4YEeHUA 8 OKOWKO « PC».

_

General registers
: 00082 AF': 000¢&8
BC: 0596&3 BC': 00000
DE: 0000¢ DEY: 23737
+ 04223 HL': 00000
IX: 00000 I1¥: 23610
Flags (F)
SZSH3VNC
MMM A
Interrupts, memory refresh
IR: 16215 IM: 1 (EI)

Crapoe BBIZICJIEHHOE YHACJIO aBTOMATOM CTEPJIOCH U HAa €r0 MECTE MOSIBUJIOCH
HareyaraHHoe BaMu. Haxumanre ERNTER:

File Edit View Debug Help
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DE, €5535
04555

HL, (23€453)
(23€47) ,HL
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HL, (23645)
2, (HL)
00125

T: 7716 / 65888

Puc. 31.Debugger. YcmaHo8Ka cmpenoyku no aopecy «0».

Hosoe 3nauenue «PCy» IMPUHAIOCH U ITOKPACHCIIO. A B 9TO BpCMi B COCCIHEM 0O0JILIIIOM

Program counter, stack pointer
PC: 00000 SP: 65356
General registers
: 00082 AF': 000e8
BC: 05963 BC': 00000
DE: 0000& DE': 23737
: 04223 HL': 00000
IX: 00000 IY: 23610
Flags (F)
SZSHB3IVIEC
MO MMM
Interrupts, memory refresh
IR: 16215 IM: 1 (EI)

OKOIIKC CTpeJIO‘IKa MOMCHTAJIbHO IICPCHECIIACh B HA49aJ1I0O CBOCI'O IIYTH 110 aIpECy «O».



Teneps ocTanock 3anyCTUTH MPOTPaMMY U BBIBECTH Pe3YJIbTaT paboTHL. B eBoM
BEPXHEM YTy HaWJIUTE KHOMOYKY «Trace (F5)» B BUjie CHHEro P TpeyroJbHUYKA:

File Edit View Favourites Control Tools Help

N S22 002 | a0

File Edit View Debug Help
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DE, €5535
04555

00Ros 042
000 034
0001 024 (

HL, (23645)
(23€47) ,HL
00083
00016 g5 0S€ls
000l 25

00020 255

00021 255

00022 255

00023 255

00024 042 083 082
00027 126 A, (HL)
00028 205 125 000 00125

R§ For Help, press F1 T: 7716/ 69888

38H
38H
3%H
38H
38H
HL, (23645)

QEERARRR § #EE wEER

€2 For Help, press F1
Puc. 32. Debugger. KHono4ka «Trace» 008 3arycKa npo2pammei.

Program counter, stack pointer
PC: 00000 SP: €5356

General registers

AF: 00082 AF': 00068
BC: 05%é&3 BC': 00000
DE: 0000& DE': 23737
HL: 04223 HL': 00000
IX: 00000 I¥: 23610

Flags (F)
SZSH3VNC

ML MMM
Interrupts, memory refresh

IR: 16215 IM:

19% ¥ 100%

Haxxumaiite e€, u... CTpesiouka MOBTOPHO OTIPABUJIACH B YBIIEKATEIbHOE MyTEIIIECTBUE

3anyckatb BASIC-cucremy:
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£ For Help, press F1 7%, ¢ 100%
Puc. 33. Spectaculator. Cépoc.

Ha niepBbIit B31JI/1, Mpoun3o01mEs oObIYHbIN cOpoc. Ha acceMOniepe JlaHHOE IeiCTBUE
oynet skBuBajieHTHO «RST, JP mim CALL O», a Ha BASIC —«4TO-HHMEY A USSR @».

A Terniepb MOCMOTPUTE HA ATO COOBITUE MO APYTUM YIJIOM.

BbI TOJIBKO 4TO IMPOU3BEIU HEKOE AEHCTBUE, KOTOPOE MOBJIEKIIO 32 COOOM JIpyroe
nevicrBue. IHade roBopsi, Bl CO3/1aJIM U 3aITyCTUJIM CBOIO MEPBYHO KOPOTKYIO IIPOrpaMMy H3BHE.
JIroOas nporpaMma MUIIeTCs: Ha KaKOM-JIU00 MAallIMHHOM $3bIKE, 3HAYUT, B 3TY MUHYTY Ha 3TOU
CTPAHHUIIE ITPOUCXOIUT UCTOPUUECKOE COOBITHE — POKIAECTCSI HOBBIM U HEBEJIOMBIN SI3BIK
aJITOPUTMOB, KOTOPBIN MOKA HE UMEET CBOero Ha3BaHUs. Kak Ha3BaTh MOSBIISIFONMICS B IPSIMOM
3dupe 36K MporpammupoBanus? Jlapaiite oH OyaeT Ha3bBaThes «God Modey nnm
anropuTMuYeckui s3bik «Pexxuma boray.

HeBoJIbHO BBl OTKPBUIU MEPBbIE YEThIPE KOMaH/ bl HOBOTO SI3bIKa MPOrpaMMUPOBaHUSL:

«Debugger» — oTkpbiBaeT okHO oTiiaquuka (Ctrl+ENTER), noagroToBUB cpeay
[IporpaMMUpoOBaHus JIUIsl BBojia AJaHHbIX. [IycTh moka Oyaer 4yro-to Bpoae «ORG» Ha
accembuiepe.

«Decy» — HacTporKa oToOpaxkeHus ynceln B AecaTuaHbli BU ( Ctrl+H).

«PC € X» — ycTraHOBKa Kypcopa-CTpeaodku Ha ajpec X, rae X=0...65535

«Trace» — 3anmyck HaOpaHHOU MPOrpaMMBbI ITYTEM BBIXO/Ia B IIporpaMMy KiiaBuiien F3S

WM KHOITIOYKOU »



[Ipennararo HamucaTh ATy IMPOrpaMMy Ha HOBOM SI3bIKE€ POTpaMMHUPOBAHHUS:

Debugger
Dec

PC € ©
Trace

Kak s yxe roBopHI, OTJIaUHK JOBOJBEHO THOKHI, II03TOMY OJIHO U TO K€ JIEHCTBHE
MOYKHO BBIIIOJHUTE pa3sHBIMH MeToaMH. Bor elie oqun crioco6. Boiiaute B «Debuggery, Kak
OIKMCHIBAJIOCH B IIPONUIOM NpuMepe. Teneps HaXMUTe KHONKY «Edit». B BellTaBIIeM MEHIO
HaBeJIUTe Kypcop Ha MyHKT «Go T0». COOKY BEICKOYHUT IOJIMEHIO, IIOCIICTHUM ITYHKTOM
KoToporo sBisercs «Address (Ctrl+G)»:

File Edit View Debug Help Program counter, stack pointer
¢ | ™ Add / Remove Breakpoint Ctrl+Space pC: 0Se3z SP: €5356
" & Set Next Instruction Ctrl+! General registers

' AF: 00082 AF': 00068
Ctri+F | a IBC: 05963 BC': 00000
0ac] Al + L eft Arrow DE': 23737
ﬂj HL': 00000
0% viiemmaen -
05637 038 082 LD
05639 044 LD VNC
05640 035 INC MMM
05641 08¢ LD Interrupts, memory refresh
05642 122 LD a,D = :
05643 176 oR - IR: 16236 IM: 1 (EI)
05644 032 002 JR NZ,05¢648
05c4de 207 RS5T 0EH
05€47 023 RLA
05¢48 027 DEC DE
05¢€49 042 079 092 LD HL, (23631)
05652  02% ADD HL,DE
05653 034 031 082 LD (23€33) ,HL v

Moves to a specific memory address.
Puc. 34. Debugger. lTpouecc omkpbimusa oKowka «Go To» Yyepe3 nyHKMbl MEHH0.

HaxxmuTe Ha HEero npaBod KHOIKOW MBIIIKHK . OTKpoeTcs MalleHbKoe oKolKo «Go To». B
Oelyro CTpOYKY MO HAANMUCKIO «Address» BnummTe «0»:



File Edit View Debug Help Program counter, stack pointer
=~ SH A FEEBEEE PC: 05632 SP: €5356
i —— General registers

AF: 00092 AF': 00068
A |BC: 05963 BC': 00000
: DE: 00006 DE': 23737
0! [ , ' LA HL: 04223 HL': 00000
0 Cancel y, 22 IX: 00000 IY: 23610
0 —_— A .
05637 039 092 LD H,92 )
05639 094 LD E, (HL) SZS5H3IVNC
05640 035 INC HL MMM
05641  OE¢ LD L, (HL) Interrupts, memory refresh
05642 122 LD A,D S :
SEbS 195 o : IR: 16236 IM: 1 (EI)
05644 032 002 JR NZ, 05648
05646 207 RST 0SH
05647 023 RLA
05648 027 DEC DE
05649 042 079 092 LD HL, (23631)
05652 025 ADD HL,DE
05653 034 081 092 LD (23€33) ,HL v
R For Help, press F T: 31100 / 69888

Puc 35. OkowkKo «Go To». BnuceleaHue adpeca 014 bbiIcmpo20 nepemeuleHus.

[Tocne naxkatust kHonku «Go To» nimm ki1aBum «ENTER) Bbl MTHOBEHHO MEPEHECETECH
Ha TpeOyeMmnlit ajipec. Kypcop «manodka» OyieT MUTaTh Mepe/i HY)KHBIM 3HaYeHUEM:

_

File Edit View Debug Help Program counter, stack pointer
« -» - sH A== PC: 05632 SP: €535€
General registers
» I o m| M B E(Eezz| 9
AF: 00092 AF': 00068
0000 243 DI A |BC: 05963 BC': 00000
00001 175 XOR A DE: 00006 DE': 23737
00002 017 255 255 LD DE, €5535 HL: 04223 HL': 00000
00005 195 203 017 Jp 04555 IX: 00000 IY: 23610
Flags (F
00008 042 093 082 LD HL, (23645) (M
00011 034 035 092 LD (23647) ,HL SZSH3IVNC
00014 024 067 JR 00083 MMM
Interrupts, memory refresh
195 242 02 3
vells  d9acasd Bad e 05619 IR: 16236 IM: 1 (EI)
00019 255 RST 38H
00020 255 RST 38H
00021 255 RST 38H
00022 255 RST 38H
00023 255 RST 38H
00024 042 093 092 LD HL, (23€45) o
3§ For Help, press F1 T: 31100 / 69888

Puc. 36. Peaynomam nepemeuwjeHus rno HyxHomy adpecy be3 ycmaHosKku Cmpeno4Ku.

OOpaTtuTe BHUMaHue, 4To CTpeliouka IpHU 3TOM OCTalIach B TOM MECTE, I/l CTOsIa, I10
yka3zaHHBIM B «PC» koopauHaTam. Takoi cnoco® ynoOeH i iepeIBUKEHU S 110 ajpecaM ¢
[[EJIBI0 TPOCMOTpa HYKHBIX 00JIacTEH.



Cpa3y HaJi aipeCHBIM [10JIEM HAWUTE KHOIKY % «Cunsis CTpEJIoUKa HaJl JKEITONY,
KoTopas Ha3biBaeTcs «Set Next Instruction (Ctri+I)»:

i‘ I

File Edit View Debug Help Program counter, stack pointer
« =+ H ABE= PC: 05632 SP: €535€
General registers
» Il m| M BEH|SE(ECE=| D
|AF: 00092 AF': 00068
43 nT BC: 05963 BC': 00000
175 |Set Next Instruction (Ctrl+1) i DE: 00006 DE': 23737
1178255 255 LD DE, 65535 HL: 04223 HL': 00000
3 017 Jp 04555 IX: 00000 IY¥: 23610
M F
082 LD HL, (23645) (F)
192 LD (23€47) ,HL SZSH3IVHENC
JR 00083 MMM
- . Interrupts, memory refresh
j. 021 JP 035618 IR: 16236 IM: 1 (EI)
00019  25% RST 38H
00020 255 RST 38H
00021 255 RST 38H
00022  25% RST 38H
00023 255 RST 38H
00024 042 083 062 LD HL, (23645)
00027 126 LD 2, (HL)
00028 205 125 00C CALL 00125 v
5 For Help, press F1 T: 31100 / 69888

Puc 37. Debugger. KHonka Set Next Instruction.

HaxxaB Ha He€, XKenTas CTpenouka NosSBUTCS Iepe]] BBIOpaHHBIM aJpeCcoM.

File Edit View Debug Help Program counter, stack pointer
«v=» - sH N BE= PC: 00000 SP: €5356
General registers
E Gz |LE 2= +F
> m | PSP C(ECzE| 0 __ |aF: 00092 AF': 00068
243 DI A |BC: 05963 BC': 00000
175 XOR A DE: 00006 DE': 23737
)17 255 255 LD DE, €5535 HL: 04223 HL': 00000
195 203 017 Jp 04555 IX: 00000 IY: 23610
F
042 093 092 LD HL, (23645) Fugs 0F)
034 095 092 LD (23647) ,HL SZSH3VNC
024 067 JR 00083 MMM
Interrupts, memory refresh
1GE 247 N2 =]
195342 o2l e 03618 IR: 16236 IM: 1 (EI)
255 RST 38H
255 RST 38H
255 RST 38H
255 RST 38H
255 RST 38H
042 083 062 LD HL, (23€45)
12¢ LD A, (HL)
205 125 000 CALL 00125 v
5 For Help, press F1 T: 31100 / 69888

Puc. 38. Pe3ynemam ycmaHo8Ku Cmpeno4Kku Ha adpec «0» cpedcmeamu MeHH.



Ocrasniock TONBKO HaxkaTh «1race» Wiy KIaBuILy «F3» U Ctpeliodka 1MouIET BEITTOIHATh
3aganue. Kpome aroro umeercs emie ouH crnocod nocaauts CTpeaodky B HY)KHOE MECTO.
IIpocTo HaBeuTEe Kypcop Ha HYKHBIU ajJipec U HaxkmutTe JIEBY IO kHonky mbinm. OTkpoeTcs
TaKoe MEHI0, IJie mociaeJHuM yHKToM «Sef Next Instruction (Ctrl+1)» npepiaraercs
nepectaBuTh CTPENIOUKY Ha TEKYIIYIO TMMO3UIUIO0 Kypcopa MBIIIIHN:

_

File Edit View Debug Help Program counter, stack pointer
» v w ,| e n| M| @ B B PC: 00000 SP: €535¢
— General registers
» 1 om| &P [T es x|
AF: 00092 AF': 00068
L 00000 =243 nr . A |BC: 05963 BC': 00000
00001 | & Show Next Instruction DE: 00006 DE': 23737
00002 ,€5535 HL: 04223 HL': 00000
00005 | <™ Add/Remove Breakpoint 555 IX: 00000 IY: 23610
+= Run to Cursor Flags (F
00008 , (23€45) = : )H T
< et Next Instruction
00014 | T—— _— 083 MMM
Interrupts, memory refresh
00016 195 242 02l JE 05618 IR: 1623€ IM: 1 (EI)
00019  25° RST 38H
00020  25¢ RST 38H
00021 255 RST 38H
00022  25% RST 38H
00023 25¢ RST 38H
00024 142 083 082 LD HL, (23€45)
00027  12¢ LD A, (HL)
00028 205 125 00C CALL 00125 v
ﬁFor Help, press F1 T: 31100 / 69888

Puc. 39. Ewe 00uH sapuaHm ycmaHo8Ku CmpeoYKu.

BrijenuB ero, Haxxkmute JIOBY IO KHONKY MBIIM ¥ OJIY4UTE UICHTUYHBINA pe3yJIbTaT.
BapuaHTOB 11eJIbIX YETHIpE MITYKH, Ha JT000H BKYC U IIBET. B 3TOM muiaHe, OTJIalYUK OYEHb
XOPOIIUH.

Hy a teniepp Haskmute «Trace (F5)» * u ornyctute CTpeodky B €€ TH0OUMBIN

cka3ouHblii ropog BASIC. IToka ona Bo3Bpamaercs, npe/jiararo IpuayMmaTh Jjis1 BApUaHTOB
ITPOrpaMMBI «COPOCY aITOPUTMBI U BBIOpPATh y/IaUHBIC UJICH:

Debugger

Dec

Go To ©

Set Next Instruction ©
Trace

Wi sxkBUBaJIEHT MaHHUITYJISIIUUA € KJIABUATYPOM ;

Ctrl1+ENTER
Ctrl+H
Ctrl+G = ©
Ctrl+I

F5

Ha moi1 B3rJisij1, U3 BCEro 3TOro mejiecooodpasHee KoMaHay repemenieHuss CTpeIodku
ocTaBuTh «PC € X». Tem Ooiiee, uTo abbpeBuatypy «PC» MOKHO TpaKTOBaTh KakK
Pacnionoxkenue Crpesnouku. A BoT MHEMOHUKA «(Go To X» 1OCTaTOYHO UHTEPECHASI U MOXKHO



B35ITh B KOIMUJIOUKY KOMaH/1. Bce y/1auHble monydaronmecss KoMaH 1kl OyAyT MpeJcTaBICHbI B
IPUJIOKEHUHU K CaMOYYUTEIIO.

[TogBoas UTOTHU IJ1aBBl, 4TO MOXKHO €Ilie JIOOABUTh K BEIIIECKa3aHHOMY? BapuaHT ¢
M3MeHeHneM 3HadyeHus peructpa «PC» He Tobko caMbli YIOOHBIN U JJAKOHUYHBINA B
0003HaYE€HHUHU, HO U CaMbIi IIPOCTOM B IJIAHE MaHUITYIALMNA pykaMu. OH MOJIe3eH B TOM ciy4ae,
KOTJla Bbl TOYHO 3HAETE, HA KaKOM aJipec HYkKHO NocTaBuTh CTpesnnodky. OcTalibHbIe BapyUaHThI
MPUTOATCS, KOTJIa TpeOyeTcs MpocMOTpeTh (pparMeHTHI TPOrpaMMBbl, U TOJIBKO MTOTOM MPUHSTH
pelieHue, o e€ NepeMelICHUH.

I'naBa §
Tanubl noa3emeiba 3amMka EDITOR

Koponea XKénras & Crpenouka BepHyach B cBoii ropos BASIC u 3ampia uepes
3ariacHble Bopota. [llaras mo riaBHOM yiuIle ropo/ia, OHa HacJjax/1aj1ach rei3axaMu u
pajioBanach )KU3HHU. Ha BcsIkuii cityqaid, cokaB U ONITUMHU3UPOBaAB Bce Beriomorareabable BASIC
obmactu iporpammoid SET MIN (5808), oHa ycTaHOBHJIA BBIBO/JI TIeYaTH B HUXKHUE CTPOKH
(CHAN OPEN). A Tem BpemeHeM, B ropojie napuia mépras TunmHa. [Iateri out TV_FLAG

(23612) naBan o ceOe 3HATE.

B 1ieHTpe riiaBHOUM ropoICKON TUIONIA A BO3BBIIIAJICS KOPOJIEBCKUM 3aMOK M0/1
Ha3BanueM EDITOR (3884 ). Buyrpu oH MMel pa3BEeTBIEHHYIO CETh TANHCTBEHHBIX
[10JI3€MHBIX JIJAOUPUHTOB. O 3aMKe XOUJI0O MHOT'O CIIYXOB M JIET€H/I, HO TOJIBKO XO3s5iKa 3HaJia
Ka» /bl YIOJIOK CBOEro orpomMHoro Jioma. Hacran momeHT, korjja Crpenoyka 1ojonuia K
JIBEPSIM CBOET0 TAMHCTBEHHOI'O 3aMKa. ..

047¢8 24 007 JR 04777
04770 i 04 2 LD (IY+49),02
04774 205 14 2 CALL 06037
04777 205 1 22 CALL 05808
04780 V. D A,0C
04782 . CALL 05€33

o p4a78s 44 0) CALL 0388
04788 205 023 02 CALL 0e5835
04791 2 ., 126 BIT 7, (IY+00)
04795 Z | & JR NZ,04815
04797 253 2 §8 102 BIT 4, (IY+48)
04201 140 0&4 JR Z,048¢€7
04803 4 - LD HL, (23€41)
0420¢ . , ] CALL 04516
04208 253 054 000 255 1D (IY+00),255
04813 124 221 JR 047820

Puc. 40. Cmpenoyka y 8xooa 8 nodzemesnve EDITOR.

KoposJieBa otkpbUia aBepb. M3HyTpu nmoBessio npusTHOW npoxiagon. Ctpelioyka
[MIarHyJjia B TEMHOTY M pacTBOPHUJIACh B HEM3BECTHOCTH.

[IponieccopHble rojia CKJIa/JIbIBaJIMCh B CTOJIETUS U MJIABHO MEPEXOAIN B ThICSIYEIIETHS, a
Crpesouka Bc€ He Bo3Bpalliajiack. XOTUTE y3HATh TaWHbI BoJIIeOHOro 3amka EDITOR, a ObITh
MOXET Npe/IokUTh CTpeliouKke BBIATH HA MPOTYJIKY, YTOOBI OHA HE CKydalila B CBOMX
nadbupuHTax?

[Tpun€rcs 3aliTH Ha Yep/laK U MEPETPSICTH CTApble YEMOJAHbI U CYHIYKHU. A BIpPYr
HaUJETCs cTapas KapTa 3aMKa WJIM 1U1aH nojazemelbs? [lociie qoirux nouckoB, Halwlach



MaJICHbKasl TTIOXKEJITEBINas O yMaXkka, Ha KOTOpOi OOHapy»XUJIOCh BCETO OJIHO CIIOBO
«KiaBuarypay.

[lewanbHo. [Ipunércs otnpaBiaTbes B 3aMOK Belie]l 3a Crpenoykoi 1mo komanjae CALL
3884 u caMOCTOSTENIBHO U3Y4YaTh €ro pa3BeTBIEHHYIO ceTh. OJ1Ha MOJICKa3Ka eCTh U 3TO YiKe
Herioxo. Hy)xHo Oonbiie y3HaTh 0 KiaBuaType. Belb TamHCTBEHHAS ITporpaMMa Ha3bIBa€TCS
EDITOR u 3aBsi3aHa Ha padoTe C KJIABUIIAMMU . ..

Wtak, paboTa Ki1aBUaTypbl COCTOUT U3 JIByX H30JHUPOBAHHBIX KYCKOB.

[IepBbIil — 3TO KOMILJIEKC MOAIIporpaMmm-IipousBoautesei mo agpecam 00604-00783.
BbI3bIBarOTCS OHU MO pexxumy npepbiBaHus IM 1 u onpanmBaroT KiiaBuatrypy. CauTsiBas
KOMOMHAIIMIO KJIaBUILL, OHU IEPEBOJIAT MOJYYEHHBIN pe3ylibTaT B CUMBOJIBI ¢ KogamMu ASCII ot
0 1o 255. 3anucaB roroBeiid NpoAyKT B s;ueiiky LAST _K (23560 ), noanporpamma K-END
(00775) BKIIIOYAET CUTHAJIBHBIA TYyMOJIEp, POJIb KOTOPOro urpaer 5-i our stueiiku FLAGS

(23611). OToT TYMOJIEp CUTHAIM3UPYET MIporpaMMaM MOTPeOUTEIsIM, YTO Ha)KaTa CBE)KEHBKasI
KJIaBUIIa, U MOXKHO €€ UCI0JIb30BaTh B CBOMX II€JISIX. 3allUCaB ATOT F'OTOBBIN IPOIYKT,
MPOMCXOJIUT BBIXO/1 M3 U30JIUPOBAHHOM IMporpammsel oopatHo B mup BASIC:

00775  11¢ LD (HL) ,A

o> bo77¢é - LD (235€0) ,A
00779 | SET S, (I¥+01)
00783 201 RET

Puc. 41 ®pazmerHm npozpammesi K-END. Mpouecc 3anucu 20moso20 ASCII Kooa.

CoOCTBEHHO, 3TU HECKOJIBKO cTpokK 1o ajpecy 00775 u OyayT BaKHBIM UTOTOM padOTHI
BCeH 3Toil MonHOM (paOpuKu 1Mo nepepadboOTKe HaXKaThIX KJIABHUIIL

Bropas rpymnmna 3To nporpammsel notpedurenu. OHU 3a0UparoT TOTOBYIO MPOAYKIIUIO U
BBIKJIFOYAKOT OUT-TymMOIep B noJioxkeHue «(0», mokaszaB, 4To «IM(POBOI» TOBap 3a0paiu u
M CIIOJIB3YIOT 110 Ha3HAYEHHUIO.

HeipayB B nnporpammy EDITOR (03884 ) u3 rnaBHoro nukia BASIC, Hauunaercs
CITYCK I10 CTYII€HbKaM MHOT'OCJIOWHBIX BJIOKeHUN. JloOpaBImch 10 1youHbl mporpaMMbl WALT
KEY (5588) npoepsiercs TymOep Ne5 siueriku TV._FLAG (23612). Eciiu oH OTKIIIOYEH, TO
IPOUCXOJIUT JIOKAJIbHOE OOHOBIICHUE HUKHEN CTPOKH. ECiM OH BKJIFOYEH, 3HAYUT HE HY)KHO
OOHOBJIATH COJIEP)KUMOE HIKHEH cTpoku U CTpesiouka ImpoBajuBaeTCs Jajbllie:

05588 BIT 5, (IY+02)
05592 JR NZ, 055498
05554 % 2 222 SET 3, (IY+02)
05598 205 230 021 CALL 05606
05601 2! RET C

L) 05602 4 JR Z,05549¢

Puc. 42. ®pazmernm npozpammel WAIT KEY. lMepesili 6apsep.

HpOCKOJ'ILBHYB €II€ HECKOJIBKO CTYIICHCK HH2KC, OH4 OIIYCKACTCi Ha CaMOC JITHO, B

nporpammy KEYBOARD INPUT (04264 ). Ilo agpecy 02476 crout HenpoOuBaeMasi CTCHA B
BUJIe KoMaHbl RET Z:

04264 2 094 BIT 3, (IY+02)
04268 7 CALL NZ, 04381
04271 AND A
04272 BIT S, (IY+01)

o> p427¢é RET Z
04277 58 32 LD A, (235€0)
04280 ' RES 5, (IY+01)

Puc. 43. chuaMEHm npo2pammel KEYBOARD INPUT. Henpeodonumbeili bapsep.



be3 BkiroueHus oura-rymoOiepa No5 B FLAGS (23611) wiau HaXaTOM KJIABUIIM,
KOTOpas ero u ycranasimmBaet, CTpeodyke Jjajiblie He IIPOUTH. Y TKHYBIIUCH B YCIIOBUE, OHA
B3MBIBacT HaBEPX U IIPOUCXOIUT 3aKOoJbIIOBKa ¢ Bo3BpaToM B WAIT KEY (5588). Jlo HaxaTHs
kiaBunm, Beie spyca WAIT KEY u manee 6aprepa B KEYBOARD INPUT (04276), Crpenouka
He YXOJIUT. B 3T0 BpeMs Ha sKkpaHe [HapuT 0€3MOJIBHE, KOTOPOE Bbl XOPOIIIO 3HAETE.

[To HaxxaTHIO JTFOOON KJIABUIIM TIPOUCXOIUT MTPoOO# 3aumThl, 1 CTpesodka mornajaaeT Ha

CIeIyIOIIH aJIpec MocJje Mmperpaisbl:

04273 203 )1 RLC e

04275 L11C LD L, (HL)

04276 2 RET rA
>hb4277 052 003 092 LD A, (235€0)

04280 253 203 001 174 RES S, (IY+01)

0428 45 PUSH AF

04285 253 203 002 110 BIT 5, (IY+02)

04289 19¢ 110 013 C NZ,0343¢

04292 241 POP AF

04293 254 03¢ CP 32

04295 48 082 JR NC, 04379

04297 254 0l¢ C 1€

04299 28 04% JR NC,0434¢

04301 254 00¢ CP 0&

04303 14 £ 1 JR NC,04315

04305 71 LD B,A

04306 2 01 AND 0l

04308 )78 LD C,A

04309 1 2C LD A,B

04310 - RRA

04311 168 01 ADD A,lS

04313 124 042 JR 04357

04315 . ‘ JR NZ,0432¢

04317 J33 106 092 LD HL,23658

04320 162 : LD A,08

04322 174 X0R (HL)

04323 119 LD (HL) ,A

04324 124 014 JR 04340

0432¢ 254 014 CP 14

04328 214 RET C

Puc.44. lMepsesie wa2u CmpenovKku nocie Hamamusa KoOMOUHAUUU Knasuwl.

[lepBbIM fie710M UAET pa3jieIeHUE Ha YIIPaBIISIFOUE CUMBOJIBI U OYKBEHHO-KOMaHIHbIE.
Ecnu ObU1 Ha)kaT ynpapisioMi CUMBOJI ¢ KypcopaMu, TO ()OpMHUPOBaHUE ACHCTBUM
[IPOUCXOJUT B 3TOU K€ IMOAIIPOrpaMMe.

Jlnsg 06paboTKH CUMBOJIOB ¢ KOJIOM CBHIIIIE Mpodena (32) npoucXoauT moabEM 00paTHO
Ha BepxHue 3Taxu B riporpammy EDITOR, k ormetke 3899. IIpu 3TOM B perucrpe «A»
npopospkaet Jiexkarb ASCII-koa Ha)xaToOW KJIaBUIIIM



03284 2 LD HL, (23€13)
03887 PUSH HL
03888 LD HL, 0422
03891 22 PUSH HL
03892 237 115 061 092 LD (23€13),SP
03896 205 212 021 CALL 05588

p3ses  24c PUSH AF
03800 Jai QUL LD L,00
03902 253 094 255 LD E, (IY-01)
03905 33 2 LD HL, 00200
03508 205 181 CALL 0058469
03911 241 POP AF
03912 033 056 015 LD HL, 03896
03915  22¢ PUSH HL
03916 254 024 C 24
03918 042 049 JR NC,039€%
03920 254 C 07
03922 56 045 JR C,03969
03924 254 01¢ - 16
03926 56 0° JR C,03986
03928 001 002 00C LD C,00002
03931 37 LD C,A
03932 254 022 CP 22
03934 56 012 JR C,03948

Puc. 45. lNpoepamma EDITOR. Bo3spam u3 nodzemenva KEYBOARD INPUT c ASCII-ko0om Haxamou Knasuuwiu.

O3By4uB HaxxaThe OYKBEHHO-YHMCJIOBOM KJIaBUIIM IeadkoMm u3 PIP (23609), koa
CHMBOJIa MPOXOUT MHOTOCTYIIEHYATYHO COPTUPOBKY € (pUIbTpaMu, 9TOOBI B KOHEYHOM HUTOTE
BBIBECTHU Ha KPaH COOTBETCTBYIOIIIMU CUMBOJI, KOMaH/y UJIHA BBIIIOJIHUTH JIEUCTBUE.

O3HaKOMUBIIKUCH ¢ TAaHBIMU JITaOUpUHTaMHU Iporpammbl EDITOR, nipe/yiararo
MPUCTYIIUTH K IIPAKTUKE U BEIMaHUTh CTPEJIOYKY Ha ITOBEPXHOCTS.

I'1aBa 6
KiaaBuarypa

KpaTkoe conepxanue: BBOJ] CUMBOJIOB, 3anuck yncel B mamsatb, LAST K, FLAGS

Héprats 1o nyctsikaM CTpesiouky BapUaHT He OYeHb Xopoumii. HenpuiugHo Tporath
X0341KYy B €€ coOcTBEHHOM Jiomuke. [Ipeuiarato BBIMaHUTH KOPOJIEBY MYTEM JTUCTAHIIMOHHOTO
Ha)KaTHs KJIaBUII U HaOopa koMaH[. Hanpumep, «BUpPTyalbHO Ha)KaTh» KJIABUILY «a», YTOObI
BbIBEJIACh 3arjlaBHasi O ykBa « Ay.

Bemonnure komanny «Debuggery, oTKpbIB oTiiaqauk. Ciienom komannoi «Go To
23560», nepeniuTe HA JaHHBIN aJIpec MaMsTH, KaK OMUCHIBAJIOCH B IIaBe 4 HA IPUMEPE OJHOTO
13 BapruaHTOB porpammel «Copocy. Ha Beskuit ciiydai moBTOpro. B 11oj1e MajieHbKOT0
OKOIlleYKa BIUIMTEe ynrciio 23560:



File Edit View Debug Help
= @ ) EEBE

05¢64¢ 207 RST 08H

05¢47 023 RLA

05¢48 27 DEC DE v
R For Help, press F1 T: 5291 / 69888

Puc. 46. Okowko «Go To». Bbicmpoe nepemeweHue no adpecam.

HaxaB «ENTER» vy kHOIKY «OK), Bbl IEPEHECETECH K HY?)KHOMY aJIpecy:

File Edit View Debug Help
= @l ABEEE

> Il m |

-

HBH| (=]

LN LN i

23562 0OC DEC B

23563 000 NOP

23564 000 NOP

23565 Q00 NOP

23566  00C NOP |

23567 000 NOP |

23968 001 000 00¢ LD BC,0153¢

23571 000 NOP

23572 011 DEC BC

23573 000 NOP

23574 001 000 00l LD BC,0025¢

23577 000 NOP

23578 00€& 00C LD B,00

23580 0Ole 000 DJNZ 23582 -
%$ For Help, press F1 T: 5291 / 69888

Puc. 47. Pe3zynemam bsicmpo2o nepemewj,eHus K aopecy 23560.



Br1 ouyrniuce B o0nactu o Hy>)kKHOMY aJipecy. HaBenure Kypcop Ha 3Ha4YeHHE STYCHKHU
«23560» 1 HaXKMUTE MPaBYIO KHOIKY MBIIIKH:

File Edit View Debug Help
evo -Gl A BEE

» I m| M BER|SEL[EeCs =] 9

23568 001 000 00¢ LD BC,01536

23571 000 NOP

23572 011 DEC BC

23573 00C NOP v
RS For Help, press F1 T: 5291 / 69888

Puc. 48. PedakmuposaHue 3Ha4eHus 8 a4elke namamul.

3HaueHus B cTpoke mocuHem. Hy a Teneps HaunHaliTe BIIKCHIBATH B 3Ty SSYEUKY YUCIIO
«65», 9TO COOTBETCTBYET KOy OYKBBI « A»:

File Edit View Debug Help
cve @l A BEEE

XL ICLEETIE

23568 001 000 00¢ LD BC,01536

23571 000 NOP

23572 011 DEC BC

23573 00C NOP v
%5 For Help, press F1 T: 5291 / 69888

Puc. 49. BrnucblisaHuUe HoO8020 3HAYEHUA 8 MamMmame.

Crapoe BBIJICIIEHHOE YHUCIIO aBTOMATOM CTEPIIOCH U HAa €r0 MECTE CTOUT HalleYaTaHHOE
BaMu. BBoure:



File Edit View Debug Help
v @ AEEE

» Il om

8 3 B|3(Ec2 3

L «pw

23561 035 H

23562 00S DEC B

23563 00C NOP

23564 000 NOP

23565 000 NOP

23566 00C NOP

23567 00C NOP

23568 001 000 00& LD BC,0153¢

23571 000 NOP

23572 011 DEC BC

23573 000 NOP v
RS For Help, press F1 T: 5291 / 69888

Puc. 50. Beod H08020 3Ha4eHusa 8 a4eliky namamu LAST K (23560).

[Tocne naxarusi «ENTER», HOBOe 3Ha4€HHUE TIPUHSIIOCH U TTocepesio. MoxkHO
MIPUCTYIATh K 3allUCU BTOPOTro 3HaYeHus. [TockoabKy BTOpoi ajjpec HaXOAUTCsl HEMOAAJIEKY,
KOJIECUKOM MBIIIIM WA KYPCOPHBIMM KJIABUIIIAMHU, IIPOKPYTUTE BHU3 CITMCOK IaMSTH 10 aJipeca
23611. TouyHO Tak)Ke HOKMUTE Ha 3HAUYCHHWE STYCUKHU IMaMsITH U BBEJUTE Ty/la YUCIIO 32, 94TO
OyzneT o3Hauyath akThBamui oura NeS, nockoisbky unciio 32 papao 00100000 B mobutHOM
dbopmare:

File Edit View Debug Help
v = - @Hd HdEEE

» I m| M BE|SE(ECzaz| 0

333 080 255 HL,€53¢€0
23615 000 NOP

23¢€l6 000 NOP
23617 000 NOP
23¢€18 000 NOP
23619 00C NOP
23620 00C NOP
23621 00C NOP
23622 00C NOP
23623 00C NOP v
¥ For Help, press F1 T: 5291 / 69888

Puc. 51. Beod Ho8020 3Ha4eHus 8 FLAGS no adpecy 23611.



Broaute u 3T0 3Ha4YeHUeE. 3aMMCh HOBBIX YHCEN B SYCHKH NTaMITH HUYEM HE OTJIUYACTCS
OT 3aMEHbI 3HAYEHUN B perucrpax, Ternepb TOYHO TaKKe 3allyCTUTE IPOTPAMMY KHOIIOYKOM
«Trace (F5)» B Buzie cuHero » TpeyroJibHHYKA, WIIA KHOMKON «F'5»:

File Edit View Favourites Control Tools Help

D EE 00®- e e

B2 For Help, press F1 | - Oxx%  Foox
Puc. 52. Bbigo0 bykebl «A» 8 pe3ysbmame npamMoU 3anucu 3Ha4eHul 8 namame.

["ennansHo, npasga? 3a6UB Ha MUTAIOIMK Kypcop ,_ Ha DKpaH BbIJaJIach 3arjlaBHas
oykBa H. IIpu TakoM criocobe BBIBO/A, KypCOPhI He HMEIOT HUKAKOTro 3Ha4YeHus. Bbl HanpsMyo
3ajaéTe JIeCTBUE, CAMBOJI WIIH IIETYI0 KOMaH Iy 0e3 yuéTa TeKyIMX PeKMMOB BBOJIa B 00X0/1
BCEX MPaBUJI U JIOTUKH.

CHoga 3aiiute B «Debugger». B sueiiky FLAGS (23611) BeictaBute 32, a B LAST_K
(23560) nomnpodyiite BBecTH 4uciio 231:



File Edit View Favourites Control Tools Help

N EE 0®- B a0

File Edit View Debug Help Program counter, stack pointer

v = -l ABE PC: 05613  SP: 65354

- General registers

r nm|HFIH|zl=aa| 9 00092 AF': 00068

- 05921 BC': 05919
23737 DE': 00184
23736 HL': 00056
00980 IY: 23610

| Flags (F)
SZSH3VNC
000 00€ BC,0153¢ Interrupts, memory refresh

IR: 1le202 IM: 1 (EI)

For Help, press F1 | . D%
Puc. 53. lNpoyecc ssoda yucna 231 8 s4eliky 23560.

&,

Nnaye roops, «23611 € 32», «23650 € 231» u nHaxumaiite «Trace (F5)».
AHAJIOTUYHOTO pe3y/IbTaTa MOYXKHO JTOOUTHCS, €CIIH JIaXKe MPOCTO 3aKPBITh OKHO OTJIaT9hKa
KPECTUKOM:

€2 For Help, press F1 | ‘ D 5% ¥ 100%
Puc. 54. Beisod komaHOb! BORDER uckyccmgeHHbiM criocobom. dpazmeHm HUXHeU 4acmu 3KpaHa.

A Tterieps, B pexxuMme Kypcopa | Beijaniack KoMaHga EORDER, KoTopas
TpaJUIIMOHHBIM METOJIOM He Habpamnach Obl ¢ KJIaBUATYPHI MOcie OYKBEHHOTO CUMBOJIA.



Takum xe 00pa3zoM Bel MOKeTe HaOpaTh JIF000 CHMMBOJI JIF0Ooro pexxuma. Jls atoro
JIOCTATOYHO OTKPBITh NIpUIIOkKeHue «/loHblil HAbOp cum80108» B OO0 CTapoll KHUTE U
[O2KCIIEPUMEHTUPOBATH C Pa3HbIMU 3HAYCHHUSIMH.

Kak BbI MOIJIM 3aMETUTB, C 3TOU IJ1aBbl, B KOMUWIKY POKIAIOIIETOCs A3bIKa JI00aBUIaCh
HOBasi KOMaH/Ia:

«X € Y» — BBopx B sueliky nmamatu X 3HadeHHs Y, rae X=0...65535, Y=0...255.

Ha anroputmuueckoM si3bike « God Mode» 3tu 1Be niporpaMMbl Oy YT BBITJISJIETh TaK:

[IeyaTh OYKBBI «A»:

Debugger
Dec

Go To 23560
23560 € 65
23611 € 32
Trace

U BTOpasd IIporpaMMa BbeIBOJIa KOMaH/Ibl EQORLCER:

Debugger

Dec

Go To 23560
23560 € 231
23611 € 32

Trace

[lo-moeMy, HEI10XO BIIMCalach O4Yepe/iHasi HOBasi KOMaH/1a.

Ho 1pu Takoi Ky4e MpeuMyIIeCTB, Y 3TOI0 METO/Ia €CTh U HEJIOCTATOK. 3a pas
JTUCTAHIIMOHHO MOYXHO HalleyaTarb TOJIBKO OJHY KOMaH/Iy U IOCJIE KaKI0r0 TaKOTO 3axo/a B
«Debugger» nyxHo B siuerike FLAGS (23611) BkiarodaTh OUT Ne5, BEICTaBIISAS SKBUBAJICHTHOE
qucio 32. A B 11eJIoM, yripaBieHue KinaBuatypoul u3 « God Modey» nomaer Bce CTEpEOTUITHI
MPOIUIOrO U MEHSET TMOAXO0JIbl K IPOrpaMMUPOBAHHUIO.

I'naBa 7
Yausurteabnblii pexkum MODE

KpaTkoe conepxaHue: Kkypcopsbl, pexxumbl, MODE (23617), TV FLAG (23612)

[1o kJ1accuke JIMTepaTypHOTro KaHpa Jajibllle HYKHO 3HAKOMUTBLCS ¢ KypcopaMu. A
nmoyeMy ObI 1 1a! Beap, 3 TUM ke crmocoOOM BBICTABIISIFOTCS YIPaBIISIOIIME CUMBOJIBL [ledaras
pa3HbIC YIIPABISIOIIME KOJIbI, MOXKHO IIEPEIBUTaTh KYpCOp I10 TEKCTY, PEIaKTUPOBATh U BBOJIUTh
CTPOKY, BBICTABIIATH pekUM E, G i C, y1anars OTAeIbHbIE 3JIEMEHTHI U BBICTABJIATH [{BETOBBIC
aTpUOYTHIL.

Kak n3BectHO U3 moboro BASIC-camoyduTensi, pa3HOBUAHOCTEH KypCcOpOB OBIBAET ISThH
TYyK: [ (=) E 5 . B nape ¢ kypcopoM WIIH OTAEIBHO UHOT A MOYKET MUTATh 3HAK
Boripoca . [Ipennararo pa3zoOpaTbcs, KaKuM 00pa3oM OHU (hOPMUPYEOTCS.

Kaxxaplil pa3 npu HaXKaTUH OYepeHON KJIaBUIIM IMPOUCXOJIUT J0OaBICHHE CUMBOJIOB B
CTPOKY, JIU0O0 apyrasi MaHUNYJISIUSA, CBSI3aHHas ¢ e€ Moudukanuei. Eciim oOHOBIEHHE TeKCTa
B CTPOKE MHOT/Ia ObIBAa€T YaCTUYHBIM, TO KYpCOp HY)KHO OOHOBJISITH MOCJIE Ka)K/10r0 Y1Xa,
yOupasi U3 cTapou MO3UIMHU. 3a ero nevarb oTpedaeT noanporpamma PRINT THE CURSOR mo
aapecy 6369. OTGop Koja cUMBOJIA JIJII Kypcopa Ha redaTh IIPOUCXOUT ¢ ajipeca 6376:



C 0e376 2 LD A, (23617)
0€374 7 RLC ~
06381 4 X JR Z,06387
06383 ADD A, €7
0€385 JR 06409
0€387 D HL, 23611
0e390 RES 3, (HL)
0€392 D A,75
0€394 BIT 2, (HL)
063596 | JR Z,06408
06398 203 22: SET 3, (HL)
0€400 INC A
06401 | . 4 1 BIT 3, (IY+483)
Nedns 1 i JR Z,0c40%
0€407 ' > 1 D A,E7
bégos PUSH DE
Oed4l0 . ] 24 CALL 06337
06413  20¢ OP DE
06414 201 RET

Puc. 55. Modnpozpamma PRINT THE CURSOR. @opmuposaHue byKOB80OK-KypCcopos.

B «A» Gepércs npoba coaepxkumoro nepemeHHoit MODE (23617) ¢ pexxnMaMu BBojia U
neliaercs €€ aHaJM3 IyT€M yIBOCHUSI CYUMTAHHOI'O 3HaYeHus. Eciu npousolivia peakius, u

4HCJI0 YMHOKHWIJIOCH Ha JIBa, 3HAYMT, BBOJ C KJIaBHATYPhl MPOUCXOAUT B rpauuecKoM HIIH
pacuIMpeHHOM peKUMeE U TpeOyeTcs HaleyaTaTb Kypcop E WJIH E YMHOKEHHOE 3HaYCHUE JIA
pacIMpeHHOro peXKuMa CTaHeT 2, a 1 rpadgudeckoro — 4. Jo6aBuB 67 K 3TOMY
MOIU(UIIUPOBAHHOMY COJICpKUMOMY, TToJydaeTcs roToBbiid Koa ASCII cumBoiia kypcopa E
(69) unu E (71). Bc€ roToBO M MOXKHO NepeXxoIuTh Mo ajipecy 6409 /11 MoATrOTOBKHU K BBIBOAY
MUTAOIIEN OYKOBKH.

Ecnu peakiiuu Ha ONBITKY YMHOXKEHUS He Mpou3onuio, To BMODE (23617) nexur
HouK. CkoJibko () He yMHOKal, HUYero He BBIMJIET, a 3HAYUT, TpeOyeTcsl HalleyaTarb Kypcop
, WJIA E, HO KaKoW UIMEHHO, HY)KHO pa30UpaThCs U UJTH Ha JOTOJHUTEIIBHYIO IPOBEPKY
CUTYaLUH 110 ajapecy 6387.

Jliis nanbHelero pacrno3naBanus, B «HLy» Oepércs ajpec 3HakoMoro «myibra
yIpaBiIeHUs», oHa ke siueiika FLAGS (23611). He BbIsICHUB HCTHHHOTO OYKBEHHOIO peKUMa,
IEPBBIM JIEJIOM BBIKITIOUaeTcs OUT-Tymonep Ne3 (8), oTBeqarolmii 3a 0XKU/IaHUE BBOJIa B pEKUME
Kypcopa . Tem caMbIM TIPUHYIUTEILHO YCTAaHABIMBAETCS KYpPCOP . B «A» npsamoii
3arpyskoi BeicTaBisieTcss ASCII kox 75, coorBeTcTBYrOMN OyKOBKe «K».

Takum ob6pa3zom, JlajibHeNIIee paclio3HaBaHUE BBIMIOJIHSAETCS Yepes MPU3My Kypcopa ,
KOTOPBIMA TTOCTABUJIM 110 YMOJIYAHUIO, @ CJIEIOM IOUJIET YTOUHEHUE U KOPPEKTUPOBKA OT
[IPOTUBHOIO.

Tenepb HauMHAETCs MMPOBEPKA MPAaBUILHOCTH, Cropsida IOCTAaBIEHHOTO Kypcopa .
PaccmarpuBaetcs coctossHue out-rymoiepa Ne2 (4), KoTophlil OTBeYaeT 3a peKUM BBO/IA
CUMBOJIa B peXKUMe | 1In . Eciu OTKIIFOYEH U OH, 3HAYUT [E€pE]] BaMU HACTOSAIMMN Kypcop
U MOYKHO IEPEXOJUTH K €TI0 BBIBOJTY.

Jlayib1ie ocTanock NOHATH 3TO Kypcop ™ niu E [loaTOMy BKIIFOUaeTCs Ha3al
HecrnpaBeJINBO BhIKJIFOUeHHBbIM OMT Ne3. [[pubaBuB e TMHUYKY K COXpaHUBIIEMYCS KOy
cuMBoJia «K», mojiyqaeTcsi CMMBOJI U151 Kypcopa . J11s1 OKOHYATEIBHOTO MOATBEPKICHUS



cMmotpuTcs our-Tymonep Ne3 nepemennon FLAGS2 (23658). Eciin OH BBIKITIOUEH, 3HAUUT
MOJKHO TEPEXOUTH K MeYaTH Kypcopa _

Hy a ecii OH BKJIIOYEH, TO BApUAHTOB HE OCTAETCs, [IOTOMY YTO IEepe/l BaMH Kypcop E
[I02TOMY B «A» 3anuceiBacTcs 3HaueHue 67 — koj1a OykoBku «C». Ciie1oM IPOUCXOIUT MIEPEXO]
Ha ne4daTh Kypcopa. [IpuMepHO Tak 3T0 BCE NMpoUCcXoauT. B Teopuu MpUHIIKI NeYaTH Kypcopa He
CUJIBHO CJIOXKHBIW, XOTh Y 3aITyTaHHBbIM.

[Ipennararo BEIBECTH Kypcop E Stot Kypcop HaromuHaeT 3| «Emky» — BBIXOJ H3
ypoBHS UTpHI «Rockfall». BapuaHTOB BBIBOJIa 3TOTO Kypcopa, KAk MUHUMYM, TPHU: JBa Ha T'OJIbIH
KOMITBIOTEP C 3aCTABKOUM M OJTUH B KauecTBe JOOABKU K UMEIOIIEHCS CTPOKE.

[IepBblif BapHaHT 10 MOTHBAM IPOIIUION TJ1aBbl BBITJISIAT CIIEAYHO MMM 00pa3oM:

Debugger
Dec

Go To 23560
23560 € 14
26611 € 32
Trace

‘e ‘we ‘were B ‘we ‘e

OTKpbLITE OTNAAYUK

NepeknwyuTb OTOGpaxeHue 4Yucen B AECATUYHLIA pexum
MepeMeCTUTLCA Ha HYXHbLIK agpec

3apaTtb Koa Kypcopa E

BkawuuTe TymMbnep N5 akTuBauuM HaXaTUA KNaBUIWLK
BbIATU M 3anyCTUTb Nporpammy

Bropoli BapuaHT yCTaHOBKHU Kypcopa E 0oJiee UHTEpPECHBIN. 3 BbIIIECKa3aHHOTO
MOHSTHO, 4To 1o aapecy MODE (23617 ) HY»XHO BBICTAaBUTb 3Ha4eHHE «1», a Jjajibllie OMATh

OOHOBUTH COACPKHUMOC SKpaHa.

Bemomnnute CﬁpOC U-a JIFOOBIM y,I[OﬁHBIM CHOCOﬁOM, d 3aTCM BBCIHTC H BbIHIOJIHUTC TAKYHO

[IpOrpaMMy:

Debugger
Dec

Go To 23560
23560 € 9
23611 € 32
23617 € 1
Trace

‘wr ‘wer ‘we ‘e ‘wr ‘we ‘wa

OTKpLITE OTNAAYUK

Nepeknw4nTb OTOGpaXeHUe 4Yucen B AECATUYHLIA pexum
MepeMeCTUTLCA Ha HYXHbLIK agpec

Kypcopom BNeBO U COUTb TeKCT 3aCTaBKMH

BKAwunTtb Tymbnep N5 akTuBauum HaxaTUA KAaBUWLU
YCTaHOBUTb pexum Kypcopa E

BbIMTU U 3anyCTUTbL MNporpammy

[Tocne 3anmycka, 3acTaBka COTPETCS U HA DKpaHE 3aMUTa€T Kypcop E:



File Edit View Favourites Control Tools Help
N HEE 0™ PR =0

€2 For Help, press F1 | Q2% ¥ 100%
Puc. 56. Bbis0o0 kypcopa E uckyccmeeHHbIM crnocobom.

JI7151 BepHOCTH Ha)KMUTE KaKyr-HUOY/Ib KJIaBUIILY, HAIPUMEP «Sy»:

ED For Help, press F1 | D% 9 100%

Puc. 57. Bbig0o0 cumeosna ¢ momow;bro CUHME3UpoB8aHHO20 Kypcopa E. dpazmeHnm HuMHel yacmu 3KpaHa.

Ho ecTb u eme oauH crioco6. OH 6olee crienuUYHBIN U MOI0KIET TOJIBKO JUIS BBIBOJIA
Kypcopa K y)ke UMeroneMycsi TeKeTy B Oydepe penakropa.

Tperbum BapuaHTOM Ipe/Iarar ornpodoBaTh METOJ JIOKAJIbLHOTO OOHOBIICHUS CTPOKH C
noMonipto nepemenHoi TV_FLAG o agpecy 23612:




TV FLAG 23612 IY+2 [#5C3C)

OTaeAbHbBIe OHTBI 3TOH NePEeMeHHOH HCITOABLIYIOTCH AAS YITPABACHHSA BHIBOAOM Ha

IKPAaH.
bur 0 ycraHOBAEH NPH BLIBOAE HAa CAYXeOHbIH 3KpaH, cOpolleH NPpH BLIBOAE Ha
OCHOBHOH 3KpaH.

BHT 3 ycTaHOBAEH, €CAH PeXHM BHIBOAA Ha 3KpaH MOr H3MeHMTHLO! H Tpebyercd

NpOoBepKa pexuma.
buT 4 YyCTAHOBACH NPH BLIBOAE AMCTHHIA NPOrpaMMbl.

BHT 5 ycTanoBAeH NpPH HEOGXOAHMMOCTH OYHCTHTh CAYXebOHbLIH 3KpaH (Hanpu-
Mep, nepea BhBOAOM coobuieHuns).

Puc. 58. Ha3HayeHue 6umos TV _FLAG. CkaH u3 cmapou KHuau.

HanomH1o0, ero cocrosiaue nposepsercs npu ciycke B WAIT KEY (5588). s
0OHOBJIEHUS Kypcopa TpeOyeTcsi BKIIOYUTh OUT-TymMOsep Ne3, kpome TOro Jijis BhIBOJIA
M300paKeH!sl B HUXKHHUE CTPOKH JIOJDKEH ObITh OCTABIICH €llle M caMblid KpaliHuii ouT. Mtoropoe
4UCIIOBOE 3HAYEHUE, KOTOPOE HY)KHO OYyJIET BBECTH IS JIBYX BKIIFOUEHHBIX TyMOJIepoB 8+1=9.
Kopoue, B 23612 HyxHO 3aniucaTh 3HaYeHUE 9.

[Iporpamma OyieT BBITJISIETH TaK:

Debugger 5 OTKpbITb OTNag4uk

Dec ; MNepeknwynTtb oTobpaxeHue 4ucen B AECATUYHLIA pEXUM
Go To 23612 ; MepemMecTUTCA Ha HYXHbLIK agpec

23612 € 9 ;5 Bkawuntb Tymbnep N3 u N1

23617 € 1 5 YCTaHOBUTb pexum Kypcopa E

Trace ;5 BblATM M 3anyCcTUTb nporpammy

3axoaute B «Debugger», c nomompto « Ctrl+Gy» nepenpbiruBaete Ha ss9erKy 23612,
Ha)KUMaeTe, YTOOBI CMEHUTh 3HaUYE€HHE, U OI1a:



File Edit View Favourites Control Tools Help

1P E2 0 0®- e | &0

File Edit View Debug Help Program counter, stack pointer

& v = '|ﬁﬁnlﬁ]|@@ PC: 0560¢€ SP: €535¢6
»nom |8 FHE(ECza| 00092  AF': 00068
)01 080 25°¢ BC, €53¢€0 05812 BC': 05921
000 00124 DE': 23737
000 : 0005¢ HL': 00000
000 00980 IY: 23610
Qoo
000 Mm
000 S8 5E3IVEG
000
000
000
05¢€ 000 C,23¢62¢

000
203
000
000
182

-

€2 For Help, press F1 D 17% W 100%
Puc. 59. BoideneHue 3Ha4eHull 2pyniel A4YeeK 8 0nMnao4vuKe.

HeoxuianHO BBIIETWIMCH BCE TPU CIPYIIIMPOBAHHBIX 3HaueHUs1. Ha camom Jielte,
HUYEro cTpamHoro. [IocKonbKy HYKHOE 3HaY€HUE CTOUT TIEPBBLIM, @ HE BTOPBIM WJIN TPETHUM,
MIPOCTO HAYHUTE HabupaTh ynucio 9:



File Edit View Debug Help
e vl A EERE

» Il o m| M BEH|E(ECzaE|

BC, €53¢0
23¢€l¢6 00C NOP
23617 000 NOP
23618 000 NOP
23€19 00C NOP
23620 000 NOP
23621 000 NOP
23622 00C NOP
23623 000 NOP
23624 05¢ 00C JR C,23626 i
¥ For Help, press F1 T: 23003 / 69888

Puc. 60. B8o0 4ucs108020 3HAYEHUA 8 AYeUKy.

HpO6J'I6MEI. pcyeslia cama cooou. A TCIICPb BBCIAUTC. U cHoBa HCOXHIAaHHOCTB, TOJIBKO
XOpoIias. HoBoe uucino SElTépJIO TOJIBKO IICPBYIO H‘E[Eﬁl{y H HC ITOBPCIHUJIO OCTAJIBHBIC .

File Edit View Debug Help
o -l M EEE

» 1 om|®FHE(Ten |

23€12 Q0%

23€13 080 LD L,B

23¢€l4 255 RST 38H

23615 0 NOP

23¢cle 000 NOP

23€17 00C NOP

23618 000 NOP

23619 00C NOP

23620 000 NOP

23621 000 NOP

23622 000 NOP 5
A2E79 afnla AN

R For Help, press F1 T: 23003 / 69888

Puc. 61. 3ameHa nepeo20 3Ha4YeHUA 8 8bl0eseHHOoU 2pynne.

Ocraiiochk ToJIbKO TToMeHSTh B MODE (23617 ) 3HavyeHue Ha 1:



File Edit View Debug Help
erar -l MEEE

IR

008 HL,BC
23613 020 LD L,B
23614 255 RST 32H
23615 000 NOP
23616 000 NOP .
23617 001 000 000 LD BC, 00000
23620 000 NOP
23621 000 NOP<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>