pa >

" Han Home aboTajan: ! 5w
) b1l PEJAKTOP: WBR (HUK peaakropa: BlastOff. i
nuec : Djoni, OTO-man. B

i

31ech MOr 0bI 6%’1’1‘1, IMUM.
apHM aBTOPOB CTaTei 3a CTaBJICHbIC MaTepnaJI
0 e)la ¢ ':_4!, f -

7 :“il e E ﬂ L4 ‘ ';

- [
© NOT Soft Hosocubupex wons 2015t PROSPECCY APEIV




Za RU em #14 Zapilyator

Packpacuit BCI0 KapTHHKY, CIeNal MSITKui roay6oit
LBET KyOUKOB.

Hype Fuck Magnetik
http://zxaaa.untergrund.net/view _demo.php?id=8657

Craenan Ha kaxaymo 4 ¢asy kyouka 1 a3y msera
(Bcero 4 KapTUHKM 1BeTa), NOSBUICS S()QGEKT TeHH
C IBETOM Ha JMHMSX KyOuka. Mrpancs ¢ HacTpoikamu
CKOpPOCTH ~ CripaiiTa 1BeTa W CKOPOCTH  KyOuKa.
VYnpanock HallTM Takue HACTPOMKM, KOTAAa HAa KaKAyro
da3zy KkyOuka BbICKakuBajda cBosg (asza  1BeTa.
Otyero M MOSABUICS PajyXkHbIH d(QQPEKT 3a BBIBOIOM
crpaiita. B npunIune ciayyaifHo BBIILIO.

Teopume oOemoncmpayuio, IKcnepumeHmupyime
u 'y Bac o6azamenwvno evtitoem umo- mo cayuaiino ))

PRAAARDVINIR
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OTBETBI
Ha CHPAiTBOPABI U3 MPOULIBLIX HOMEPOB:
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3R#13 — BunuHu Ilyx
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3. Esrennii Konecnukos (Buddy) u3 Bce Toit xe
ERA Creative Group, Takke HPUHMMAl ydacTue B
KOHKYPCHBIX TPOTpaMMax TMpOIIECIIINX JEMONATH K
TaKke He 0e3 pe3ysbTaTOB — YEThIPE BTOPBIX MECTa U
OJIHO TpeThe!

JKenaro-Takn, HaKOHEl|, 3aHSTh MEPBOE MECTO M
Pa3MOYHUTh ATOT cepeOpsHBIil cuet!

Wild West baba
Multimatograf'11, DiHalt2015, 2 mecmo

3 mecmo (8Bit Graphics) (ZX Spectrum Realtime
53¢ Graphics)

Tema: Jliobumvie cxasxu

4. MWssectnnnii wurpomen Kamkapos Anexceit
(kas29) w3 1. DbBapHayna  3apenu3mi  HOBYIO
OPUTHHAIBHYIO WIPYy, CAENaHHyl0 Ha amwxkke AGD -
Rabid Mower.

V3 aBTOPCKOrO OMUCAHMUS:

«Kax 6bl Odymaeme, npogheccus
2a30HOKOCUTLUUKA npocmas?

Bosmooicno na nepswliil 632130 u mak, Ho dasaiime
ucnvimaem 3mo na oene.

Bam npedocmasnaemcs 603mMod4cHOCHb NOOLIGAMNb
6 PO 2A30HOKOCUTILUYUKA.

Bcé umo om eac mpebyemcs, smo npagunvHo
KOCUMb 6blOETIeHHbIE 2A30HbLY.

Xouercst oTMETUTh, uTO AY My3blKa HaNUCaHa
TaKke OapHAYJIbCKUM CIEKTPyMHCTOM — OyakoBbIM
SlkoBoMm (Alex Clap).

Wrpymka oyeHp Becenas, OCOOEHHO, Koraa
urpaeis BasoeM! YipasieHHEe IPOCTOE U TPOH3BOANTCS
ONHOIl KHONKOM 3a KaXIyl0 KOCHIKY. A BOT
[0-HACTOAILEMY CIOXKHO CTAHOBHUTCSI HA BTOPOM YPOBHE,
KOT/Ia CKOPOCTh CTAHOBHTCS OCIICHHOH!
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BoT oa1H U3 OT3BIBOB:

«llpueem!!!  cynep  uepal!!  Hepan  uaca
4 wne nepecmasas!!! Bcem cosemyw!!!  Ocobenno
na oeoux ecau ucpamv!!! Ouenv neobviunas uepall!
A 6 Bocmopee!!! Cnacubo Kas29!!!».

ITonHOCTBIO MPUCOEOUHAIOCH K 3TUM ciloBam!
W ouenp Hajerock, 4yTo Oymylmue Mrpymku OyayT erne
Kpyde u Becenee!

CoaepsxaHHe HOMepa:

Humepevio AAA u Yerz )) 3
AAA

ATM Turbo, kax ox ecmvo 12
Alone Coder

Yckopennas 3azpyska npozpamm 16
GoodBoy

Yemuvipe 260304 6 kpvuuky poba PentEvo 18
Black_Cat

Arcade Game Designer. Kodosuuii samox_____ 22
Kas29

Pa xo. p naamgopm 24
Black_Cat

Wild, enhanced, native... 25
Black_Cat

Hapodunvie npomvicavt 28
BlastOff

Co3d pyarouux Kap 8 3anusamope 31
AAA

SpriteWord 34
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Crazy Demo Maker

Cosdanue mepyaroujux

Kapmuuok 6 3anuiamope

(AAA)

pasy OroBOPIOCh, YTO HHKAKOIO MYJbTHKOJIOpA
B €ro HayyHoM IOHMMaHHM B Hporpamme
3aIUIATOpP - HEe  cymecTByeT. [IosTomMy — yMHHKH
W YMHUIBI, MOIYyT TMpPOHTH MHUMO 3TOil cTaThu,
CO CJIOBAMH, YTO 3aIMIIATOP 3TO aHTHHAYYHO. 3aTO y Hac
€CTh YeCTHas MOOYEpPEIHas CMEHA LBETHBIX aTpHOYTOB
BHYTPEHHHX KapTMHOK — «Background». Ilpuuém
9T0 MOXeT ObITh 2-3 M Jaxe Ooliee CMEH KapTHHOK
C pa3IMyYHBIMU 1IBETaMu aTpuOyToB. IIpK 9TOM KapTUHKH
XpaHsTcs B Buje zip apxuBa. Pacronaraiorcs B 0JHOI
n3 4 GaHOK MaMsTH, JKeaaTelabHO B 3 win 4 ObIcTpOit
HaMATH 3anuisTopa. UeM MeHbIlle 3HAaKOMECT KpacuM,
TeM ObICTpee CKOPOCTh BBIBOJIA M PABHOMEPHEH LIBET.
Crenath TOJHOLEHHBIH 256x192 TOukM dKpaH
MyJIBTHKOJIOPOM, BepHee JIBOMHBIM 5KPaHOM
HE MOIy4YMThCSA. Y MEHS HE XBAaTWJIO TAKTOB CJENaTh
kapTuHKy 4ykuu Dimidrola. Ilocie xoMnuisiuuu
KapTHHKA TJIIOYMJIA, I[BETA HE YCIEBAIM CMEHSTBHCS.
XoTs, Ka3anoch Obl - TyT CBOOOAHO MOJOBHHA HKpaHa!
CpsazaHo 9TO emé W C M3MEHEHMAMH IMKCENeH.
Ecny nukcenn He MEHSIOTCS, TO €CTh JBE KapTUHKH
MJICHTHYHbIE U MEHSIOTCS TOJIBKO aTPUOYTBI, TO MOXKHO
BMECTUTb I'Opa3/10 00JIbIIE CMEHBI MIIM MEPLIAHHUS 1IBETA.

Jlns TOro 4ToOBI CHENATH «IICEBIO-MYIBTHKOIOP)»
Mbl JIOJDKHBI B TIEpPBYK oO4epeab coOparh camy
JIEMOHCTPALIMIO ~ Ha  OJHOM  SKPaHEe  IOJHOCTBIO
MO/l «KIIOU». PasliokuTh BCe CHpaiiToBbie 3((eKTh
B HYXHbIX MecTax. TO ecTh CJeJaTh MOJHOCTHIO
JIEMOHCTPALIMIO U ONPEJEIUThCS C LBETAMU Ha SKpaHE
M TIPOBEPUTH PabOTOCIIOCOOHOCTH CaMOW MPOrPAMMBI.
W ToNBKO MOTOM MBI CHOBAa OepeM Haul 9KpaH
Background u mensiem 1Berta mo BKycy. S menato 310
B nporpamme Art Studio, OTKpBIB €€ IBaXK/Ibl HA dKpaHE.
To ectb y MeHs Ha pabodyeM CTOJE pAcroyiararoTcs
nepen riasamu cpasy [Be Kaprtudkd. OpHa ciesa,
npyras cripaa. Paboratot nBa smynsitopa Unreal. Takum

06pa30M, s Cpa3y BHXKY, UTO MCHATH HAa KapTUHKaX.

l.scr

2.scr
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AAA: He coBceM MOHSII, 4TO 3TO 3a HEPHOJ TBOSH
HKU3HN?

Yerz: Dto OblTI0 mox Moei peanbHOH (aMuinei,
KOTOPYIO sl HE MCIIOJIb3YI0 B TBOPYECKOH IEATEIBHOCTH
Ha JIEMOCLIEHE.

AAA: David Whittaker nmcan cBon Menouu O4eHb
OBICTPO, B OCHOBHOM 3a NOJIOBUHY IHS. JIMIIb OJHAMXKIBI
OH IHMCall CBOIO MEJOJMIO JiBa JIHA, a Kak ObICTPO
ThI NUIICIIb CBOM METOAUN?

Yerz: Xex, Korja To s ObLI MOJOJ U IIHCAJl CBOH
menojuu 3a Tpu JHs. Terieps mMHe 40 sier, s cTapslii. )))
Tenepb nunry My3blKy B TEUEHHE HECKOJBKHMX JIHEH,
a UMHOIZA Jladke B TEYEHHE HECKOJIBKHUX HeJlellb.
ITo kpaiiHeit Mepe, 0OBIYHO 3TO TaK celyac MPOUCXOINT.

AAA: [IloHATHO Temepp, MOYEMy y HAIUX
My3bIKaHTOB HPOCHIIb MEJIOJMIO B JIEMO M HPOXOJUT
Hezens, 3aTeM BTOpast... A My3bIKM BCE HET U HET.
Ve caMy JAE€MOHCTPAalUMIO BbIIyCKacllb C APYroi
menoauei)) Ecnu Yerz mumier Hexento, TO 9TO TOBOPUTH
00 OOBIYHBIX My3BIKAHTAX M3 IOJBOPOTHH. Tak YTO
JiemMo-JieNikuHbl, Bam Ha 3amerxy! He Tak npocro nucars
Menozauio! X0Ts, 4YeCTHO NPU3HAIOCH, B ObLIBIC BPEMEHA
KSA Software mucanm MHe B JeHb [0 TPU MEJIOAUH
«Ha OTHIMOWCH» M OJIHY, ceOe JF0OMMOMY, XOPOLIYIO :))
Ho Torma wmbl He paboramu, He OBUIO CeMbH,
a ObLI TOJIBKO B YKM3HU MOAPOCTKA CIIEKTPyM! :)

B KkakoM TOjy ThI BIEpBbIC HAIMCAI MYy3bIKY JUISL
KOMIIBIOTEpa, Kakas 3To Oblla matdgopMa M B KaKOM
penaktope? Eciam  He  TpyJHO,  pacCKaxH,  Kak
TBI TIO3HAKOMHIJICS ¢ KomItbioTepoMm ZX Speccy, ko Tebe
€ro Kynmi, Kakas 3To Obliia MOzielb?

Yerz: Hackonbko s MOMHIO Ha  JBOpe
6bu1 TpuMepHo 1989 roa. s HamucaHus CBOSH MepBOit
MeJNIoJIMU 51 ucroib3oBan nporpammy The Music Box
cenanHoi oy Beeper:

.
3

http://zxaaa.untergrund.net/view demo.php?id=1350

HOOY -PROERAM

Yerz: VHorma s mpocTo HCHOIB30Ball 3BYKOBBIC
KOMaHIbpl Ha OelicuKe, BBEIEHHbIE C KJIABUATYPBI.
Xa-xa), KaK ke 3TO JJaBHO OBIIO. ..

http://zxaaa.untergrund.net/view_demo.php?id=2805

HOOw ~FROGRAM

KoHe4HO, 3TH mHporpaMmbl ObUIM HAMKMCAaHBI IS
ZX Spectrum 48k. IlepBelii pa3 s CTOJKHYJCS
¢ koMnbioTepoM ZX Spectrum B cepenune 80-bIX FOMO0B.
Moit npyr u Ham nepBblii komep B rpymne H-PRG:
Mr.Hangman, xak pa3 OblI CYaCTIMBBIM oOajgarenaem
TaKOro KOMIIbIOTEpa. B TeueHHE HECKOIBKHX JIET MbI
HCIIONIB30BAIM MMEHHO €ro MaIlMHKY, 4YTOOBI JenaTh
urpel. K coxaneHuio HE OJHA M3 HHUX HE JO0XKHIA
JI0 COBPEMEHHOCTH. MBI 3alUCBIBAIM UX HA ayauo
kaccetsl. B 1989 roxy, moii oren, Kynmi MHE MepBbIi
ZX48. B T1o Bpems s cran obumagatenem Timex
Computer 2048 (dto [Ilopryranbckmii ion ZX
Spectrum 48k).

AAA: Yerz, moueMmy Thl OXBaTbIBacllb CBOUM
TBOPYECTBOM  TaKk  MHOTO  miatdopm,  modemy
HE pa3BHBACUIbCS HA OJHOM IUIaTGOpMe, a CTPEMHIIbCS
ITUCaTh My3BIKY JJISI MHOKECTBA KOMITBIOTEPOB?

Yerz: XmvmM. Ha camoM gene, MHE HHTEpECHBI
MHOTHE  KJIaCCHYECKUE  IUIaTGOpMBI, Takhe  Kak
ZX Spectrum, ZX81, Amiga u Atari ST. Ter 3Haemib,
MHE HPABHUTbCS COYMHATH MY3BIKY AU HHMX, 4TOOBI

NOT-Soft’
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YTO MOH AMCTHILIATOP OyaeT mpuoOpereH B KOMIAHHU
«Myskckoe X000u». Amnmapar BBINISIIUT — COJHAHO,
HaIGKHAs Taika KakJ0ro IBa, Ky0 ¢ MHOIOCIOWHBIM
JTHOM U TOJICTBIMH CTCHKaMH, MPOKJIAJKH H3 YHCTOTO

CHIMKOHAa B KoMmIiuiekre! He Kakas-TO KacTprois-
CKOpOBapKa ¢ KyCTapHO! HaCaIKOM.

B kybax or 12 JuTpOB 1O  yMOIYAHUIO
MPEYCMOTPEH OMMETaINYEeCKU TEPMOMETp, a TaKxke
[IAPOBBIA KpaH Juisi CcouBa OapAbl MM OTXOIOB
jqucTmusinuy. Takke B JaHHBIX Ky0Oax NpeycMOTpeHO
MOAKIIIOUeHHsT OapboTepa I TEperoHKH (QPYKTOBBIX
1 3ePHOBBIX 3aTOPOB.

Cebe s BbIOpas Ky0 00beMOM 25 JTUTPOB U BBIOODP
9TOT s cAeial He CiiydaiHo. JIist IpUroToBiaeHus oparu
s HMCIOJB3YI0 IOJUIPOIHICHOBYIO O0OUKy 00beMOM
50 nutpoB. COOTBETCTBEHHO, OOUKY 51 IEPETOHSIO 3a 1Ba
noaxona. J[Ho kyba MHorocioiiHoe ¢ ¢eppoMarHUTHON
TUIACTUHON BHYTpH, MO3BOJIsAIOIIEN paboTtarh
Ha  MHIYKUMOHHOM  mumre.  Jlns  COKpaleHHs
TEIUIONoTepb, 5 oOMoTanm KyO B jBa  Clos
(ONBIUPOBAHHBIM ~ TEIUIOU30JIATOPOM  TICHOIUIEKC,
YTO MO3BOJIMJIO COKPAaTHTh BPeMsi «pasroHay KyOa,
a TaKk)Ke HEeMHOT'0 YKOHOMHTbD DIEKTPOIHEPIUIO.

OOBIMHO MMOCIE  yHNOMUHAHUS O0beMa OOYKH,
cpa3y BO3HHMKAaeT BOIPOC IJE XK s 3TO BCE XPaHIO, MOIH
JKMBY B Xopomax. Pacckaxxy HemHOro u 06 stoM. bouka
Yy MEHS CTOMT Ha KyXHE IUIOMAAbl0 6 KBaJpPAaTHBIX
METpOB, I10J] CTOJIOM B yroJIKe M aOCOJIIOTHO HUKOMY HE
memaer. B oOmiem, BCE JIOCTATOYHO KOMITAKTHO W
YIOTHO.

T-Soft'ts

Taxoke ombiTHBIE camoroHmukn BpemeH CCCP
MHTEPECYIOTCSl 3allaxOM B KBapTUPE, BEAb JPOXIKH
B IpOIECCE CBOCH  JKM3HEJEATEIBHOCTH  aKTUBHO
BBIZICNAIOT  yraekucieli ras. Oxomo 150 nmTpoB
Ha 100 wmmwuMTpoB dTaHonma. IIpobiema 3amaxa
1 0TBOJIa 00PA30BABIIETOCS YIIIEKHUCIIOrO ra3a PelaeTcest
OYCHb MPOCTO: THIPO3ATBOP M3 OOBIYHOI OYTBUIKK
C BOJIOW M NPO3pauHblil NUIAHI M3 MarasiHa CaJOBBIX
TOBAapOB JUIMHOW OKOJIO 7 METPOB, KOTODBIH BBIBEICH
B JIOMOBYIO  BEHTWsIMIO. Takas — opraHu3aius
JIOMAIIIHero OPOKEHHUsI CracaeT OT HENPHUSTHBIX 3aIlaXx0B
B J0ME, a IIPU HOPMAJIbHOM BEHTHJIALUM, U y coceleh
CBEPXy  TaKke  HeT
A HCIOJIb30BAHUE

MOCTOPOHHHX  3aIlaXOB.
THIPO3aTBOpa
KOHTPOJIHPOBATh IPOLECC OPOKEHWs] MO IIy3bIPhKaM
o0pasoBaBIIero rasa M  HCKIIOYAeT  IIOMAJaHHe
MOJIOYHOKHCIIBIX OakTepHii B Opary.

TIO3BOJIACT

A Temepb caMoe MHTEPECHOE — TOJIOBa, TO €CTh
caM JUCTUILIATOP. Mot anmapat HasbiBaeTcsa «MX MuHH
M», KOHCTPYKTHBHO CO4YeTaeT B cebe 3IEMEeHTBI
JUCTWUITOPA M PEKTHHUKAIMOHHOM  KOJOHHBI
M TI03BOJSET HA BBIXOAE MOJYYMTh  AUCTHIUIAT
kperocteto g0 90%, Marepman  Kopmyca - —
BBICOKOKAYECTBEHHAs! HepIKaBeroast TUTAHO-
conepkamas craiap Mapku 12X18H10T. B komonue
HAXOAUTCS KOPOTKHUIA BOJASHON KOHTYD, TaK Ha3bIBACMBbIit
MPEe/IBAPUTENIbHBIA  XOIOAWIBHUK, C  BO3MOXKHOCTb
peryJiMpoBaTh  NOTOK  OXJ@XKAAIOUIEH  JKMAKOCTH,
a 3HAYMT BKIIOYATh, OTKIIOYaTh U PEryJIHpOBATH
ykperienue guctmiusita. Ko mrynepam Juist mojauu

Za Rul-em #14 nterview ]

KpacHBbIe, IPaliBOBBIC MEIOANH. A KTO TeOe HPAaBUTBCS
13 OOBIUHBIX, OOIIE - YETOBEUECKHX MY3bIKAHTOB?

Yerz: He cnextpymucroB? XmMMM, Hy HampuMmep
Skw3RRL u3 MockBbl. AX, 1 KOHEYHO HE CIIEKTPYMHCT
Kopnemtok Urops EBrenbeBud, noToMy 4To OH Hamucall
My3siKy Juist TB Mactep u Mapraputa. OT1a My3bIKa
JIeHCTBUTEIIBHO
ARRRRRGH! J[la s paxe 3Hato, 4T0 OH pPOAOM
n3 benopycun, vHo B 1962 roxy, sto emé 6smo CCCP
koHeyHo ke :)). U rpymma TATY Toxe KiaccHas.
TosbKO 3TO COBCEM CTaphE yIkKe.

AAA:  TpaguuuoOHHBI BONPOC CIEKTPYMHCTA,
Ha KOTOpbIi HeT oTBera )) Bujen nu Thl B xxuByto busui
I'unGepra? )) Ecnu fa, To pacckaxu moApoOHOCTH TO
BCTpEYH.

Yerz: Xa-xa-xa! VY ero TO TOYHO HHKOIJa
He Buzel. :) Ho 3TOT yenoBek CyliecTBOBal Ha CaMOM
niene. )

AAA: Korga s yBmxky BxuByto bumna I'mnGepra
1 1000IIACh C HUM, MOXHO CMENIO YMUPATh, OTOMY
410 60JI€€ HUYEr0 JKEJIAHHOTO B JKM3HHU He OyJeT 1) Yerz,
a Ha Kkakoil miatdopme TeGe GOIblle BCErO HPAaBHTHCS
nucaTb My3bIKy U KakOW CBOW My3bIKalbHBI TpeK
TBI CYMTACIIb CAMBIM JTy4IIHM?

Yerz: XmMM, KOHEUHO OOJIbIIE BCETO MHE HPABUTHCS
paborath Ha KommbloTepe ZX Spectrum u Ha Amiga.
Uro xacaeTcss MOMX MeNOAWH, TO S HX OOBIYHO
He Io0mo, Xe-Xe, MO3TOMy S He MOry CKas3aTb,
YTO MHE HPaBUTbCA M3 COOCTBEHHOIO TBOPYECTBA.
Ho Mou ciymiaTeny npearnovuTaioT OCTAIBHBIM TPEKaM
«Break Spacey, cobirpannsiii Ha ZX81 ¢ aBymst AY.
[To 3T0if cChUTKE MOMKETE €ro MOCITyaTh:

https://soundcloud.com/yerzmyey/yerzmyey-break-space

AAA: S cuuralo, 4TO TBOMM CaMbIM JIy4YIINM
TpekoM sBisiercss Batareya juis kimaccuueckoro AY.
IMocne ero mpociymmuBaHusl XO4eTCsl 3arpy3uTh Vortex
Tracker m TOCMOTpeTh, KaK K€ MEJIOAUS YCTPOCHA
BHYTPH.

Yerz, Thl muIIeIIb My3bIKy Ha miatopme Atari ST.
CTBITHO NPH3HATBCS, MBI OYCHb Majio 3HAEM 00 3TOM
kommbloTepe B Poccuu. S jake He NPHIOMHIO
HU 0ofHOTo Poccuiickoro My3blKaHTa JENaBIIETO TPEKU
Ha 9TOM Kommbilorepe. Pacckaxkm — noxanyiicra,
C IOMOIIBIO KAKHX TIPUMOYEK MHIIETCS My3bIKa opmara

.SAP, a Tax ke mouemMy HEKOTOpbIe MEJIOINH OBIBAIOT
50Hz, a nexoropsie 200 Hz ?

Yerz: He nonsin te6st AAA, 11 gymaems o6 Atari ST
mn Atari XL/XE? Jlns cBenenus®.sap opmar - 3T0
Atari XL/XE (8bit kommeioTep). Ha camom nene
s HE NIy YUNTIOH My3bIKy juist Atari XL/XE, nmoromy
yro POKEY wu4nn He oueHb ynoOen. S mumry st
Atari ST, a 370 yxe 16 OUTHBII KOMITBIOTED, SKBUBAJICHT
Amiga. B Atari ST Mbl HAXOZUM TOT K€ MY3bIKAIbHbII
4uII, KOTOPBIH nmeercs B ZX Spectrum — AY, eciu ObITh
TOYHBIM, O3TO €ro smoHcKas Bepcusi YM2149.
50Hz menonuu 3TO TOUHO TaKHE K€ KaK B KOMIIBIOTEpE
ZX  Spectrum. 200Hz wMemoamu, 3TO  TpEKH
ucnone3ytomue  Sid Sound, 910 My3bIKa KOTOpast
OJHOBpEMEHHO urpaer ¢ AY uuma U c mHpoleccopa
Motorola paGotatomiero ¢ yactoroit 8Mhz.Tak kak AY
UrpaeT OuyeHb OBICTPO Mbl CIIBIIIMM JIYHYIIMH 3BYK
B CpaBHEHHHU C OObIYHBIM SID 4YHMIIOM, HO €CTECTBEHHO
6e3 ¢umpTpoB. )) Ha Atari ST menbix Tpm KaHana
¢ SID Sound. Ha ZX Spectrum ecTh BO3MOXHOCTb
urpatb TOJNBKO OJMH KaHau. Hampumep, MOoKHO
ycaslmare ero B feMoHcTparn digiSid.

Ha ¢oto mMyxuk kak pa3 ropopur, - «biun, pedsrt

HYy NIPOCTHUTE, TYT TOJIBKO OJIMH KaHa...» ))
http://zxaaa.untergrund.net/view demo.php?id=5529

AAA: Kakue ecTb JOMONHHUTEIBHBIC YWITBI KN
3ByKOBbIe  KapThl i Atari  ST?  Hampumep
Ha ZX Spectrum B JaHHBIH MOMEHT CYyIIECTBYIOT
3ByKkoBble KapThl c¢: NeoGS, TSFM, SAA. Yto ceifuac
TBOpHUTHCA Ha Iatdopme Atari ST? DTOT Bompoc oueHb
UHTEpecyeT YYaCTHUKOB TPYIIIBL:
http://vk.com/chipmusic, ~ mOTOMy  4TO  HMEHHO

Atari My3bIka HanGoJiee HOITyJIsIpHa MOCIICIHEE BPEMS.

NOT-Soft’
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Native - TO, 4YTO 1O  KAa4ECTBEHHOMY
U KOJIMYECTBEHHOMY KPHUTEPHUIO OTHOCHTCS  JHOO
K apxurektypam ZX Spectrum, mm6o x ZX Spectrum128.
He6ounbume OTIHYUS CBOUCTBEHHBIE KJIOHaM
ZX Spectrum (K KOTOpbIM TaK JK€ OTHOCHTCS

u opuruHambHbi ZX Spectrum 128, sBusiommiics

P 3TOM CLEHEPCKUM CTaHIapPTOM) UTHOPUPYIOTCSL.

Jlns  obnerdeHuss HOHMMAaHUA —KIAacCH(pUKALNK
MpUBE/Y IPHMEpPbI AN PA3HBIX KaTErOpPHii:

1) B xareropuro Wild mnomaxyT mpoOmyKThI
MoJl pacimpeHHsle skpansl Profi, ATM, Buaeopexumbl
3 u 4 SamCoupe, HPOAYKTHI HCIOJB3YIOLINE
Buaeoakceneparop  koHpura  TSEvo,  mpomyKTh
ucnonssytomue IIJIIT xondura TSEvo, DMA USC,
mwm DataGear, a Tak ke NPOJYKTbl HCIIOJIb3YOIIHE
3BYKOBbIC ~KapThl C COOCTBEHHBIM  HPOLECCOPOM,
takue kak General Sound / NGS, unu SID-Blaster/ZX.

2) B xareroputo Enhanced momamyT mpogykrsl,
HCIOJIB3YIOINE CIIEKTPYMOBCKHH 3KpaH C NaIUTPOH
B Takux kommbioTepax kak Profi, ATM, SamCoupe,
koH(wurax PentEvo, TSEvo, wmn kommbrorepax ¢ ULA+,
a TaK Ke HCTIONB3YIONINE OJTHOBPEMEHHO
CO CIEKTPYMOBCKHM OJKPaHOM pacCIIMPEHHbIE I[BETa,
wi  namutpy Ha Oopmiope. Crojga ke IONaaaoT
TIPOIYKTHI,
BHJICOPEIKUMBI, KOTOPbIC HCIONB3YIOT CHEKTPYMOBCKHE

9KCIUTYaTHPYIOLINEe paciIpeHHbIe
JIMATA30Hbl  PACKIaJKNH  BHACONAMSTH, TaKWe Kak:
MultiColor (He myTaTh BHICOPEXKHM C IIPOrPAMMHBIM
Bugeodpdexkrom  soft-MultiColor),  mcross3yemsblii
B kommbiotrepax Timex u SamCoupe, 512x192

UCTIOJIb3YEMBIi B KOMIIBIOTEPaX Timex u
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OTEUECTBEHHBIX KIOHAaX ZX Spectrum, a Tak ke PEKUM
16 color wucrnonb3yemblii B OTEYECTBEHHOM KIJIOHE
Pentagon n kondurax PentEvo, TSEvo. Tak xe B aty
KaTerOpUI0  MONAJA0T  MPOAYKTBI,  HCIOJb3YIOIIHE
CIIEKTPYMOBCKHIl 3KpPaH COBMECTHO C HCHOJIb30BaHUEM
O3V Gonee 128kb, a Tak e HMCIONB3YIOMIHUE PEKUM
Turbo, mnm paboTarolMe Ha KOMIbIOTepe ¢ Ooiee
BBICOKO TakTOBOM uactorod, Hampumep SamCoupe.
B 3Ty Ke Kareropui0  IOMANAIOT  MPOIYKTHI
ucnone3yromue  3BykoBele  kapTel  TurboSound,
TurboSoundFM, pasHbIe MoanduKaun
ZXM-SoundCard, ZXM-MoonSound, a Tak »xe pa3Hble
moudukanun Covox u SounDrive.

3) B kareroputo Native TmOmamgyT NPOIYKTHI
OTpaHUYCHHBIC B BO3MOXKHOCTSAX  CHEKTPYMOBCKHM
akpaHoM, o0bémMom O3Y mnmbo 48kb, mmbdo 128kb,
HCTIONIB3YIOIINE TAKTOBYIO YacCTOTy IPOIeccopa OKOJIO
3,5MHz (B OTEYECTBEHHBIX KJIOHAX TAKTOBAas YacTOTa
KaKk TpaBWIO MOJKET HAaXOAUThCS B  JMANa3oHe
3,25MHz - 4MHz), ucnone3yromue 11 BBIBOJA 3BYKa
BO3MOXKHOCTH CIIMKepa, i AY.

Brisoowi.

1) HcnonpsoBaHue — INpPOAYKTaMH  JHCKOBBIX
YCTPOMCTB Ha BBIOOP IPYIIIBI HE BIIUSET.

2) PacumpeHHble, HEe CIEKTPYMOBCKHE JKpPaHBI,
useoyckoputeny,  ITJIII, w®  3ByKkoBblE — KapThl
¢ COOCTBEHHBIM  HPOIECCOPOM  Oosice  BBIFOJHO
HCIOJB30BaTh B MIPax, IJIE Ha MX MCIIONb30BaHHE
HE HAJaraloTCs HUKaKUe OTPAHMYCHMUS, HEXEIU B JIEMO,
rpauKe MM My3bIKE, TJ€ OHM IONAAyT B KATETOPHIO
Wild w  Oyxyr  BBIHYXAEHBI  COPEBHOBATHCS
C POJyKTaMH, pa3paboTaHHBIMHU 107 coBpeMeHHbIe PC.

L. ZX Spectrum Graphics (pce dopMars, oTobpaxashiie ia aiacchueckom ZX Spectrum 48/128)
2. ZX Spectrum Realtime Graphics (sce dopuarss ZX Spectrum 48/128, rews obzmmnserca
HETOCPEACTERRHO MEpel KOMHO)

3. ZX Spectrum Music (3ce dopuatss, BocnponsBeHMee Ha knacciueckom ZX Spectrum 48/128 +
Turbo Sound)

4. ZX Spectrum BASIC Demo (5onee monpobRo o npasinax)

5. ZX Spectrum Demo (saminarop paspenres)

6. Enhanced Demo (xompurypauns ZX Evo — baseconf i tscon)
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YERZ: Jliogu 00b4HO skamyloTcs Ha Ilombckoe
MHBO, HO MHE OHO HpaBuTCs. S mobm0 muth ITonbekoe
nuBo, xexX. Korma s ObUT MOJIOZON, TO s IHJ TOJIBKO
TEMHOE MHUBO, OHO Kpermye. B TTonbie 00bIMHO KPEnKHM
MUBOM cuuTaercsi 7% ankoronsi, a cinaboe TMHBO
5,6% ankoroms. (AAA, -«nomyqaercst 6% - 3T0 cpeqHee
))» ) Ectb emié y Hac ciaboe muBo, HO €ro NUTh BaadIe
HE BO3MOJKHO, 3TO IOJHOE aepbMo. A mmBo Porter
OHO KOHEUHO elne kperye. Mue npasurcs Warka Strong,
Tatra Strong, emé Okocim Strong ObLT HE IUIOXHM.
U3 Porter —oB mue HpaBmimch Porter EB, Porter Zywiec,
Porter Okocim wu Tak ganee. IlpaBma Temepb
sl CTApEHBKUI M MOTY IUTh TOJIBKO CJ1a0ble BHIbI IHMBA.

Tatra, Okocim, Amber, Perla u Tak nanee. 1 emgé, kpome
TOro, 5 Moo SInoHckoe muBo. B mpomnuiom roxy s 61
B SIMOHMM M TOHAJN YTO OHM IBIOT Xopouiee NUBO! :)
Knace! M emé oxmn unrtepecHsii ¢akr! YV Hac Her
Poccniickoro nuBa. K coxanenuio. :-/ ARRRRRRRGH!

AAA: Kcratm mo TeMe My3bIKaIbHBIX KIUIOB
U TPYIH, s CUUTAIO JIy4lledl My3bIKaJbHOW TIpyrmon
B EBpome Ha naHHBIH MOMEHT sBiseTcs PymbIHCKas
rpynna Sandu. :) ITocmoTpu ux kiumsl, Tebe Oyner
TPYJHO CO MHOM TOCTIOpUTS. )) Llbiranam mpocto Heuero
MPOTUBONOCTAaBUTh. TaM y sKeHIIMH TBEPAAs YeTBEPOUKa
1o nennio)) Emeé oxuH BOIPOC, KOTOPHIH My4aeT MEHs
C camMoro JeTcTBa, C TeX TIIOp, Kak s IOObIBa
B IHOHEPCKOM Jlarepe B JaJIEKOH M 4YyJecHOH cTpaHe
Poland)) Hac Ttam kopmmiu OGopumioM, B KOTOPOM
MOYEeMy-TO IJIaBaia BUIIHA. A Kak ceiuac o0CToAT aena
¢ niepBbiMu Oimtofamu? Jlobasisitor sin ITosibekue noBapa
dpyxrsl B cynb? )) C yem 310 cBsizaHO?

YERZ: Xa-xa, y MeHA Jaxke HET HPEICTaBICHUS
U HET TIOHMMAaHHs1, KaK 9TO BO3MOXKHO! :) MOXET 3TO ObLI
«Kuler»? :) D10 BO3MOXKHO, Xaxax. S Mory 3aBepHTb,
yto B [losbiie BcE Tak ke, kak B Poccun - ena, jroaun
n Tak panee. :) Ho y mac mourm Her Poccuiickux
aBromoOuieil. S sxaneio 00 3TOM, TOTOMY 4YTO MHE
HpaBATCSl poccuiickue MaumHbl, xexe. M gpuibmbr Barn
HpaBsitcs. W Jgake  My3bIKIbHBIC  BHJICOKJIMIIBI.
Omn xpyteie! W Ilonuma Iarapuna, cyka, OuYeHb
KpyTas)). 31opoBo!

AAA: C Ilomunoii 'arapiHO# THI 3arHYJI, KOHEYHO.
Hy, kakasi oHa NeBulla, TaK OYepe/Has momn-ca, He ooee.
He nymaio, 4ro KkTo-1M00 U3 CIEKTPYMHCTOB CMOTPHUT

umn  cnymaeT Poccmiickyto momcy. Hama actpana
CKJI/IBIBAETCSl M3 JIByX KOMIIOHEHTOB, 3TO CTapyxa-
pasBpathHuia IlyraueBa u Ha0Op MYyKYMH - TI€eB:
Kupxopos, backos, bunan, Moucees bopst u.1.11, crincok
mpocto OeckonedeH :)) JlamHo, 3TO0 «TEMHBII Jec»
1 9eM Jaiblie, TeM TOJIIE MapTH3aHbl )) Yerz, Bce JTOAn
MHupa 3HalOT, 4t0 AAA pabGoTaeT MONHLEHCKUM
W Myd4aer Jrojeil Ha paboTe. A KeM Thl padoraenib?

YERZ: Xaxa! Yro 6e3 mytok? :) Tel mpaBaa
nosuuenckuid? :-) B camom nene? Xaxaxa! Heroxo!! @)
Mos pabota, 510 QoHI 1 AeTei MHBAIMIOB MK (POHJ
UL JeTel ¢ OrpaHMYEHHBIMH  BO3MOXKHOCTSIMH.
sl paborato i JeTed ¢ OrpaHMYEHHBIMH
BO3MOXKHOCTSIMH Y’K€ Ha IIPOTSKEHUH JIOJTHX JIET.

AAA: HeobObunas y tebst pabora. B Poccun
CKaKelllb, 4TO Thl paboTaenis B (oHJE, Cpasy CHPOCHT,
MHOTO JIM JEHer moiydaercs ykpacte. )) Ho y Bac
JIpyroil MeHTanuTeT, He Kak y Hac. Ilepeiinem
K CIIEKTPYMOBCKHM BompocaM. KTo M B KakoM rouy
opranuzosan rpynny HOOY PROGRAMM?

YERZ: XmMm. D10 Obl1 5. Kak ye roBopui BbIIIe
Mbl BBITYCTHJIM CBOM IEPBbIE IIPOrpaMMbl  (HIPbI)
B 80-b1x rogax. Ho oHM HE COXPAaHMIIKCH 10 HACTOSIIErO
BpeMeHH. T10TOMy 4TO MbI MX 3alMCBIBAIM HA KACCETHI.
Tax BOT mepBas OQuUHANbHAS IIPOrpaMMa BbIILIA
B 1989 roxy. 1 710 AeiicTBuTeNIbHO ObLIA JEMOHCTPALIUS
«Popcorny», kak s ToBopuI Beile. Tak 4To opuImanbHoe
Hayaao  (pyHKIMOHMPOBAHUA HAIIEH TIPYNIbl  3TO
1989 rox. OnHako Bce Oojiee paHHHE NMPOrpaMMBbI ObLITH
yrpadensl. JKaiko, s HOHMMAO, HO YTO IOJENACHIb. ..
Mer  genanu  urpy «Oxora», «Jlyx TmOXKHpaTeaby»
U Tak jaiee, xa-xa. :) B moOom ciydae nepBas Haiia
JeMoHcTpanus 310 «Popcorn», Xex M 3aTeM MOSBUIOCH
HaszBanue rpymis — HOOY-PROGRAM.

AAA: S Bcerma Obm mnpotuB tap ¢opmara,
HEHaJIe)KHbIE TU KacceThl )). IToyeMy Takoe CTpaHHOE
HazBanue y rpynnsl?  EcTe, Kakue-To 1poOiembl
C JKCHIIUHAMU?

YERZ: Xaxaxax, 6osbiioe criacu6o Bam ToBapuiig
3a uHTepecHbI Bompoc!!! ;)  Her, Her  HuUKakux
npobieM, xa-xa. bbUT Takoil KIacCH4ecKuil 1eMocLeHep
- «Fuxofty. Mbl cuMTamM, 4YTO OTO  YMUTAETCH
kaKk «Fucksofty. VI MbI AeCTBUTENBHO JyMallH, 9TO 9TO
Oblta Takas mytka «Fucksoft», xex. TToatomy 3axoTenu
cJIeNaTh aHAJIOTMYHYIO IIYTKY C MATHBIM CJIOBOM. ;)

NOT-Soft’




72 Rulem #14 demoscene 25

Wild, enhanced, native...

(Black_Cat)

c KOJIBKO ~ CYIIECTBYET CLEHEPCTBO, CTOJIBKO He

MPEKPAIAIOTCS CHOPbl O TOM, KaKHMe IPOJYKThI
(mporpaMMHBIE TIPOAYKTBI - JEMbl, rpaduka, My3bIKa,
UIpBI) B KaKyl KaTeropuro oTHecTd. Bompoc cam 1o
cebe MOHATHBI - JIOTMYHO, €CIM B OJHOH Trpyrme
cocTA3aTbes  OydyT TPOAYKThl MOJ COHNOCTAaBUMOE
xene3o. Ho yuurhiBas, 4ro cefiuac Ha MaccoBOCTh
IIPOM3BO/ICTBA MPOYKTOB PacCUMTHIBATH HE
MIPUXOAUTCS, @ ACCOPTHMEHT JKeJle3a TOJIbKO PACTET, TO
s moboro ZX matv, WIM CETEBOr0  CIIEHEPCKOro
XPAaHWIIMIIA BO3HHKACT HEOOXOAMMOCTb CKOMIIOHOBAaTh
MPOJYKTHl B MHMHUMAJIBHO BO3MOXKHOE KOJMYECTBO
TpyNI, 4To OB B KakJI0i M3 HUX XOTA ObI OBUIO YeMy
copeBHOBaTbCsA. [t 3TOro  TpeOylTCs KPUTEPHH
kinaccuduxanun. T.K. s He cleHep, TO IOCTaparch
HE3aMyTHEHHBIM  B3IJIAZIOM BBIPAbOTaTh KpPHTEPUH U
copMyIMpOBaTh AATOPUTMbI OTHECEHUS K KATETOPUSIM.

1. Ymo knaccugpuyuposams?

OcHoBHasi ipo0OJieMa CIIEHEPOB - HECIIOCOOHOCTH
(dopmanu3oBath 3agady. [losTOMy THNHYHAS KapTHHA,
rapaHTHPOBAaHHO MPHBOJAIIAS K CKIOKaM, 3TO KOrzaa
TIPOIYKTHI HAYMHAIOT KJIaCCU(UIUPOBATH o
xomnbioTepaM. CyTb mpobiieMbl B TOM, YTO CaMiu
KOMITBIOTEPBI TIPU 3TOM HHKTO MPOKIACCHPHUIIPOBATH
He  jgoramancs. IlooToMy B TakMX  CIydasx
Kkiaccudurarys MPOIYKTOB TOIMEHSIETCS
Kjaccu(uKanueld KOMIBIOTEPOB, KOTOpas HEMHHYEMO
NPUBOJNT K CKJIOKAM YYACTHHKOB M BOJIOHTAPU3MY
Opros, BBHIY TOro, 4YTo u3-3a CcBoeill  y3koi
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CHEHMATM3AINH, CaMH  CIEHEPBI, MPHHIUNIHATIEHO
HecrocoOHbl  (popManIM30BaTh 3ajady, BCEOXBATHOCTh
KOTOPOW MHOTOKPATHO MPEBBIIIAET MX 3HaHus. V60 st
(dopmanu3aMy  4ero-To Haxo MMETh KpYyrosop Io
o0cyiK/jaeMoMy BOINPOCY Kak MHHMMYyM Ha TOPSIOK
MPEBBIIAOIINNA 3TOT BOMpoC. A OTKyjaa y CLeHepa,
MUIIYIIEr0 TOJBKO MY3BIKY, MM TOJBKO PHUCYIOIIETO
KapTHHBI, HJIM BasIOIIET0 KOJI, JOCKOHAIbHbIC 3HAHUS 110
HMCTOPUH  aNmapaTHbIX IIaThopM, HX TEXHHYECKHM
acreKTaM, Mo UICOJIOTUSIM UX PA3BUTHS, O KOHIEIHIM
passutus BerBeil miaropm? Ilputom cBeieHUs He
OTPBIBOYHBIC, a CHCTeMHbIe M TiryOokue. IlosTomy,
MOAXOJ K KIACCU(PUKAIMU IMPOAYKTOB 110 THIAM
KOMIIBIOTEPOB HM3HAYAIBHO OOpedyéH Ha MpoBal, T.K.
MOHATh OOBSICHEHHE U NPUHATH €r0 JIOJDKHBI XOTS Obl
80% clieHepoB, XOTs pealbHO Ha 3TO CIIOCOOHO OT CHIIBI
10%, ma u 1O, A 3TOrO emE OUeHb HANO MOTPYAUTHCS.
A ecnu nopapisiomiee  OONBIIMHCTBO HE HPUMET
KiIaccuuKanuio, TO CKIOK He wu30exarb. XOTs, ¢
JPYTOif CTOPOHBI, pyccKoe MaTu 6e3 CKIOK, 4TO MHBO Oe3
BOJIKH - JICHBI'Y Ha BeTep! :).

Yro e rtorga kmaccupuuuposars? OTBeT U
napagoKcaabHbIi W OYEBHIHBIH - KIACCH(PUIMPOBATH
Hajo camu npoaykrtel... Ho!! Knaccudumnmposars,
abcomoTHO  6e3  OMIIAKM  HAa  KIACCH(HMKALMIO
KOMITBIOTEPOB!

2. Kpumepuu knaccughuxayuu.

Uro e Toraa BeIOpaTh B KauecTBe kputepus? Kax
9TO He OaHAIBbHO, HO OTBET HAXOIUTCS B CAMOM LENH
KkinaccuuKanuyu - yToObl B OJHON TPYIIE COCTSA3aIUCh
MPOAYKTHI,  pa3pabOTaHHBIE  TOJ  COMOCTaBUMBIC
KAQueCTBEHHBIC M KOJMYECTBEHHbIC XapaKTePUCTHKU
skene3a! T.e. KpuTepusiMM JOIDKHBI OBITH MMEHHO
KAQueCTBCHHbIE M KOJIMYECTBEHHBIC XapaKTEPHCTHUKU
JKene3a, a He KOMIIBIOTEPbl, B  KOTOPBIX OHO
MPUMEHSICTCSL.

Yro  moHMMATh  HOJ ~ KAYECTBEHHBIM U
KOJIMYECTBEHHBIM KPUTEPHUIMU?

KauecTBeHnbIii KpUTepHit MpeAHa3HaYeH
OTAENSATh  TO, YTO  OTHOCUTCS K  Pa3BUTHIO
ZX umardpopMbl, OT TOro, 4Yro €€ pa3BHTHIO
HE OTHOCUTCA, M ompezensercs €€ OCHOBHBIM
MPU3HAKOM, KOTOPBIH HPUCYTCTBYeT B aOCOIIOTHO
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OT0 ObUIM  TOMYJISAPHBIC JEMOHCTpPALMM  JUIS
ZX Spectrum 48K u Spectrum 48K + AY-interface
B 1988-1992 ronax.

W na, KOHEYHO, B ICTCTBE s MOCEIIAN PAIHO PBIHOK
WM KaK Mbl €ro Ha3blBaJIM «JJIEKTPOHHBINA PHIHOKY.
Sl wacto mokyman kacceTel s ZX  Spectrum,
a B ITOCJIC/ICTBUH JAUCKETHI Ul KoMITbIoTepa AmigaS500.

AAA: Kakue pemoncrpanmm Ha ZX  Speccy
TBI CUMTACIIb CAMBIMU yJIAUHBIMH 3a MOCIEIHEE BPEMs,
1 KaKue JeMOHCTpalnu Tede HpasiTest 00JIbIe Beero?

YERZ: Ara, toneko 3a nocienHee Bpems? Okeid.
XmM. O CBOMX JIEMOHCTpALMsIX S TOBOPUTh He Oyny.
Xaxaxa )) Mory M s yNOMHHATh HE MOM JEMKH,
HO C MOCH My3BIKOW?

AAA: Koneuno Ep3, kakue MOryT ObITH BOIPOCHI!
Mouw JINCT YepHUIIAMH, HE JIaBaii BEICOXHYTh KpackaMm ))

YERZ: Mue Mos My3blka HE  HPaBHUTCH,
OHA pa3ipakaeT MEHsl, HO s JIFOOJIO JAEMKHU, B KOTOPBIX
OHa MCIIOJIb30Bajlach. BOT CIHMCOK JIEMOHCTpALMiA,
kotopele MHe 3anoMHminck: New View 48K, Kochki,
kpacku, 40%, brightpast (51 ke kommyHnuct xe-xe), E,
MCMXCVII, recycler, NedoDemo cepws,
The Board cepust, OSCOSS ouenb KpyTas,
We are alive!, Nightmares, ZX Debut, paralactika —
oueHb Hertoxast, Gemba, black-white demo unTepecHas
nemoHcTpanusi, Latrax Minus xopoiiasi ieMKa, ecii st He
ommbarock, mescaline synesthesia, DigiSid, Eklhaft SP2,
Leaving, Almost here. [lymaio, HSTHIETHETO CpOKa
Oyzaer nocTaTouHo? ;)

AAA: Ja
HCUEPIBIBAIOIIUH. A Kakue COBPEMEHHBIE
8bit  My3bIKaHTBI WM  Tpynmnel  Tebe  HpaBsaTCs?

KOHEYHO, OTBET BIIOJTHE

Kakyto My3bIKy 8bit Tl ciymaenis?

YERZ: {1 ne uyacro ciymato 8bit My3siky. MHe
HpaBsITCS COBpeMeHHBbIE 1bit My3bIkanThI. Tak e apyrue
My3bIKaHTBl ~[UIIymMe Tpekn B 8bit: Jredd,
golgi ||| gloggy, !Cube, dEVILOCKk, Shirobon, Ultrasyd,
g ero Bcrpevan B [lomsme, ero u emé Stu. Stu, kcrary,
TOXEe KpyToil My3sikauT, Cerror, Pselodux, 3ndymion,
Fearofdark, Tronimal, chromag, Warlord u tax nanee.

AAA: Hrpaems 1 TeI B Mrpsl Ha ZX Speccy?
Ecin na, To B kakue TeGe HpaBUThCS MIpaTh OOJIbIIE
BCero?

YERZ: [a, s wurpato. MHe HpaBsITCS WIPHI
co  crapelx  Kiaccuueckux  miatpopm:  ZX81,

ZX Spectrum, Amiga, Atari ST wmmm Atari Lynx,
Gameboy u Tak manee. Ha ZX Spectrum s nroGiro
urpatb B Myth, Chronos, Satan, Athena, Energy,
NumbCars, RallyBug, Rygar, Rodland, Rainbow Island,
Witch Blade, Savage, Tarzan u apyrue. ..

AAA: HaBepHo, camblifi B3pOCHBIH  BOIPOC
Ha cerojgHs. Kak TbI OTHOCHIIBCA K COBPEMEHHOMY
pasputuio  ZX Spectrum apXUTEKTypbl B CTOPOHY
pa3BUTUsSL  Kede3a M ONEPAlMOHHOW  CHCTEMBI.
Hurepecyer KoHeuHo, Takoi "HoBozen", kak Penteva
n TS Conf’a ?

YERZ: {1 cuntato uto passutue ZX Spectrum, 310
oueHb 310poBo! 1 EBa KOHEUHO OYeHBb KPYTOil KOMIIL.

AAA: Kak gymaemsb, CTOMT JIH Da3BHBAThCA
B JKele3e WM HAaJ0 TBOPUTh IJIsI CTaHAapTHOro ZX
Speccy 48/128?

YERZ: Jlymaio, 4TO OYE€Hb BaXHO NPOJOIIKAThH
JIeNaTh IIPOrpaMMbl ISl KJIIACCHYECKUX II1aT(hOpM.

AAA: Ep3, Bemp ThI €IMHCTBEHHBIH, KTO IHCAT
menoauto aiust SAA kaptel Ha ZX Spectrum. [TocTostHHO
numems TS tpeku. IMoaydmsn M Thl YJOBOJIBCTBHE
OT paboTBl C STUMH HOBBIMH (HOPMATAMU MY3BIKH
st ZX? He kaxercs mm Tebe, uro ZX Speccy
CTAaHOBUThCA ~ OaHanbHOH  3apsakod s mat
pacmmmpenus? To ecTb MO CyTH MOXKHO BOTKHYTh
SID kapty u SAP kapry, HO B HWTOre HET HHMKaKOH
MOJIEP)KKH CO CTOPOHBI IIPOrPaMMHCTOB B TOM K€
nemo?

YERZ: 5 tak ke nuuly My3bIKy JJsl 3BYKOBOH
kaptel  General Sound. Jlymaro, dTO Bce ITH
HepeynCIeHHble  TOOOH  KapThl ~ OYeHb  KPYThIE.
Ho cuwmraio, uto mnoxkimoueHue Kk crekrpymy SID,
POKEY, 570 yxe He o4eHb Xopormas ujes. XoTs, MOKET
TOJILKO JUIs IPOCIylIMBaHus 3Toi My3biku? Hanpumep
pebsita k Atari XL/XE noakmroganu kaprouku SID n AY
1 HE HKaIyIoTCs ©)

AAA: Yerz, B Kakux cCTpaHax Tbl IOOBIBAJ
CO CBOMMHM BBICTYIICHHsIMU? Bcé-Taku, cMOr Che3uTh
B SInonuio? EciM j1a, TO pacckaku CBOU BIIECUATICHUS
OT TBOpYECKOH JieaTenbHocTH. Kak TeOs BocipHHIMAaeT
my0JIMKa, KOrzia Tl urpaeib 8bit My3biky?

YERZ: Ha camoMm Jene s mOceTHI HE TaK MHOIO
crpan. C AY-RIDERS MbI ObUIM M HMIpajy KOHLEPTHI
B Uexuu, ITonbure, CnoBakuu... Ho 510 He MHOTO. SI ObLI
TaK ke B I'epMaHuy, HO 5TO ObLI HE KOHIIEPT, a JIEKIUs-
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B Game initialisation mmem:

Tlocne sToro, BICTaBIAEM CIIPAT Kypcopa Mo IEHTPY,
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My3BIKaIbHBIM componeccopoM AY-8910/12, a Taxoke

rzie OyzaeT pacrosioxeH udpoBoit ps:

3arem BBICTABJISIEM HUXKE
MTOITOTOBJICHHBIN OJIOK:

crpaiita

Teneps 3aX0/IIM B penaxkTop COOBITHI
u B Player control (type 0) Habupaem BOT TaKoi Kox:
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" TECTUPYEM IIPUMED.

3apaHee

B paszngene Specialise nepeximouaeMcs B peXUM

Beibupaem  HE0OXOAMMbBIC —KIABUIIH  YIPABICHUS. ..

B o6miem, kak-to Tak. Ilo-moemy HHYero He 3a0bLl...)
Haperoch BCE MOHATHO, YTO U KaK HPOMCXOMMT.

P.S. K nomepy 2azemut npunosicen pazoopannuiii npumep. I

ATM Turbo 2+ Bepcuu 7.10

ATM Turbo, xax on ecmo.

(Alone Coder)

g O BpeMs COBETCKOH MHKPOKOMIIBIOTEPHOU
PEBONIOIIMM  MAaccoBOCTb  OOecHeunBaach,
pasymeercs, HE PpaJMONIIOONTENSIMM, a 3aBOJAMH
1 pa3Hoo6paszubiMu hupmamu. OgHON Takoit hupmMoit
Obta  MockoBckas AO3T  "ATM", oma ke
"Acconmanus TEXHHKH W MHKPODIEKTPOHUKH",
NOHAYaJly nAeifcTBOBAaBINAs COBMECTHO ¢ (HPMOIt
"MHTEP-JIMHK".

Koneuno, wdyactHas jaBouyka He Morja Obl
JOTSHYTBCSI IO MACCOBBIX THpaxell 3aBOICKUX
KOMITBIOTEPOB, 0COOCHHO ¢ mosiBieHnem T34BI'1
(MX YMCJIO K KOHIly 2HOXH MOXKHO CMEJIO OLEHHTh
B MWJUIMOH - MMWJUIMOH UIpOBbIX KacceTHbIX 48K),
HO Takas 3ajJada M He cTaBuiack. Pebsta xoTemu
npoxaBath CmextpyMm kak 3ameny IBM  PC,
OPHEHTHUPYSCh HAa MEHBIIMHCTBO - '"cepbE3HOro"
noTpeduTens.

OcHoBHbIM KOHKypeHTOM "ATM" B MockBe ObL1
- Het, He IBM - a cospannblii Torma xe "Konmop"
110J] pyKOBOJICTBOM JiereHapHoro Taneyma Pajtora,
nepBoro (uaomHNKa MOCKBBI M H3JaTeis PyCcCKo-
noabckoro kypHana "Kommerotep" (mo cimyxawm,
umeHnHo oH mnpuBé3 B CCCP cxemy Betadisk'a,
KOTOpast craja y HAac CTaHZApTOM JUIT OTHX
"cepbé3HbIX" KIOHOB). Omepexas "ATM" o cpokam
Ha moarona, "Konmop" mpencraBun BecHo 1991
roga Komnbiotep Profi - BO3MOXKHO, mEpBbIil
cepuiiHplii  kJI0H CHekTpymMa €O  BCTPOCHHBIM

3a01HO0 ¢ 256-512  kmmobGaiit O3V, rpadwukoit
BBICOKOTI'0 paspeleHus u Typ6o-pesxkumom. B ITurepe
y 30HOBA B O3TO BpeMs BBIXOAWI HAa pBIHOK
"Cropnor" ¢ 256K O3Y u TEHEBBIM CEpBHUC-
MOHHTOpOM. M Besme  mpeaycMaTpuBanoch
MOAKITIOUCHUE TIPHHTEPA.

"ATM" ne Mor cpenatb MeHblie. M HyXHbIH
kommbtotep "ATM Typ6o" Obu1 paspaboran amist
"ATM" TBOpUeCKHM KOJUIEKTUBOM "MukpoApt",
Ha ©0ase WX JKE€ BEPCHH DaJMONOOUTENBCKOTO
"[lenrarona"” -  "Pentagon 128", oH ke
"[lenraron2+", on xe "ATM-128". ATM Typ6o
ObUT BBINYIIEH Ha pHIHOK B KoHue 1991 rona.
Oro  yxe mnoroMm  "MukpoApr"  oTaenuics
1 IPOM3BOIMI cBoU KommbioTeps! caMm (Typ6o 2(+) -
otnmnunsi oT ATM-oBckoit mapku ATM Typ6o 2
HECYIIECTBEHHBI; pa3yMeeTcs, CXeMy pa3padoran
UMEHHO MHEKpOApT), a B Hamd [HH Iepemén
Y Ha N3TOTOBJICHHE AIEKTPUYECKOr0 000PyI0BaHHS.

Yro ke KOHKPETHO OHM caenanu? Jins Havana...

IMamsare.

128K O3Y B
MeXaHW4ecku 3ameHsuioch Ha 512K (ma PVY7).
Ho Bompoc aapecanun crostn octpo. ITporpammsr
XaKepOB MOITIM JIE3Tb KO BCEM, AaKe Oe3yMHBIM,
HOMEpaM TIIOPTOB, MOIJIM ajpecoBath nopT #FD,
Ja emé U ¢ HeCTaHAAPTHBIMU OMTaMU B HEM, a Tro0as
Hepaboyass @IporpaMMa MoOIJIa BBI3BAaTb  B3PLIB
HETOJI0BaHUs y "cepbE3HOT0" KIIMEHTA.

IIpousBoxuTenn BHIOpaNN Ka)KABI CBOH HOMep
nopta, cBoii 6611 1y ATM Typ6o.

Ho ne yraganu Bcé pasHo - B 1993 rony, B ATM
Typ6o 2, mopr NpUIUIOCH CHPSATaTh B 00JaCTh
noproB TR-DOS (B 2+ emé u pacmupuin IamsaTbh
10 Mmerabaiita). Tonbko IMOCe Takoro CIpSTHIBAHUS
COBMECTHMOCTb CTaja 0ojiee-MeHee MOJIHOMN. 3a0HO
cenany eué TpU HopTa Ajs HepeKIIOUeH s CTPaHUIL
B IIPOYHX OKHAX. HpaB):[a, UL 9TOTO Cpa3y MPHUILIOCH
nepesienarh BC CIIEIHATIBHO HalFCaHHbIe

sty
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T0 310 oxHosHayno HE CIIEKTPYMOBCKAS
apxutektypa!! Ha pesucTopHONl MOATSIKKE IIMHBI
JIAHHBIX 3aBs3aHa paboTa Tak HasbiBaeMoro moprta #FF,
u3 Kortoporo Ha OGopaiope umraercs #FF, a tak ke
paborta MacKMpyeMbIX —IpepblBaHmii. B orimume
or kioHoB Cnektpyma, aesbopma ZXEvo He umeer
9TOr0 KIJIFOYEBOTO 3JIEMEHTA alIapaTHON apXUTEKTypbl
CrekTpymMa - pPE3MCTHBHOH MOJTSKKH IIMHBI JAHHBIX
B e[IMHUIlYy. BMecTo 3TOro 1o onpenenéHHOMy yCIOBHIO
Ha muHy JaHHbiX Bbigaéres #FF u3 FPGA...

HWrak, paccMOTpHM, 4eM e TPO3HT IPOCTOMY
MOJIB30BaTeN0 Takoe crpaHHoe pemenne ot NedoPC,
KOTOpOe Tak jke ckomupoBaHo M B koHpure TSEvo
or TSL.

1) Paboma c 6ekmopom npepwleanus.

VBB, HO O TOM, 4YTO BHEIIHHE YCTpOICTBa
B COOTBETCTBHH CO CIEKTPYMOBCKOW apXHTEKTYpOit
MMEIOT IIPaBO BBICTABIISITH CBOIl BEKTOP HPEpbIBaHUs,
B NedoPC oueBHgHO He 3HAIOT, a MOJTOMY,
kak B KoH(pure PentEvo, Tak 1 B 6a3upyrorieMycst Ha ero
ucxonunkax koHdure TSEvo ux aBropsl 3apyOmim
9Ty BO3MOXKHOCTb Ha KOPHIO.. [Ipu TOIBITKE BHELIHErO
ycrpoiicTsa BBICTABUTH BEKTOP npepbIBaHus,
€CTh BEPOSATHOCTb, 4YTO BBIHAECT M3 CTPOst MO0
9TO yCTpOHCTBO, 1160 FPGA.

2) Paboma npu 3axeame nopmos.

3auacryto, T0JIb30BATEIH, BBE/IEHHBIE
B 3abayxaenne CHRV & Co., n HaMBHO mHoJiararoniyue
YTO MMEIOT Jeno ¢ KIOHOM CHeKTpyMa, IBITAITCs
BOTKHYTBH B ZXEVo0 ¢ 3arpyxeHusiM kongurom PentEvo,
énky g ximoHa  Cnektpyma.  YBBI,  BTHIKAarh
B HECIIEKTPYM énky ot wiona Crekrpyma - 910 He
coBceM OesomacHoe 3anstHe. CyTh HpoOIEMBI B TOM,
4To B KOH(Hrax O0asupyIOIIUXCS HAa HMCXOJHHKAX
PentEvo, eciam OT BHEIIHHX YCTPOWMCTB HE NPUXOIAT
curanel  IORQGE B 1mkine urenus, to FPGA
BoictaBisier Ha muHy #FF. Ho!! Tlpu ucnonb3oBanuun
énku uMmeronieit Ha GoOpTy CBOil COOCTBEHHBIH apOUTp
npuopureroB, IORQGE ot ycrpoiicTBa, BOTKHYTOro
B 9Ty &Ky, 3amepxkuBaercsi e€ apoutpom. ITosromy
MOJKET BO3HUKATh CHTYyallus, KOrJa yCTPOHCTBO 4ECTHO
BbictaBmwio IORQGE 1 coOcTBeHHBIC TaHHBIC Ha IIMHY,
Ho curHan IORQGE wu3-3a 3azepikku B apbutpe eré
ne pomén 10 FPGA u nostomy FPGA cama BeicTaBisieT
B 9T0 k¢ Bpems Ha muHy #FF. Onares ke Bo3HHKaeT
KOH(JIMKT Ha INMHE, C ONpPEJEIEHHON BEPOSTHOCTHIO
MOTYIIMH TIPUBECTH K BBIXOJYy M3 CTpos JOO
nepudepuiinoro ycrpoiicra, immbo FPGA. OcobenHo

T-Soft'ts

He pekoMenayercss BThiKaTh B PentEvo/TSEvo
HE HCIPABICHHBI B COOTBETCTBUM C PEKOMEHAALMIMH
http://zx.clan.su/forum/8-118-777-16-1387740869,  ax-
THBHO peIUIMIMpYyeMblii zorel'oM BMecTe cO BCeMH €ro
CXEMOTEXHUYECKUMH HEKOPPEKTHOCTSIMU
General Sound. He BnaBasch BO Bce ero mpoOIIeMsl,
yKaKy TOJNBKO, 4YTO TpH uTeHud 1oproB GS,
OH YMYJPS€TCS BBICTABJIATH JIAHHBIE Ha IIHMHY emé
no npuxoxa curiana RD/, a IORQGE ¢opmuposatsb
nocne npuxoga IORQ/, u3-3a 4ero rapaHTHPOBaHHO
BerynaeT B koH(uukT ¢ FPGA npu padote ¢ koHduramm
PentEvo u TSEvo.

Pewenue.

Camoe 1pocTO€ - M3MEHUTh KOH(QHUI TaKuM
obpasoM, uroObl muHa gaHHBIX FPGA paGotana
B PeKMMe OTKpBITOro croka. IIpaBia, mpu 3ToM ckopee
Bcero gaHHble 0T FPGA  HeCKOJBKO IOTEpSOT
B KpyTu3He (poHTOB. HackoibKO 3TO KPUTHUYHO HAJ0
SKCIIEPUMEHTHUPOBaTh. 1, HecoMHEeHHO, reHepuiky #FF
HAaJI0 BBIKHHYTb U3 KOH(]BI.

Ecmm KpyTH3HA (dponTOB Oyner
HEY/IOBJIETBOPUTEJILHOM, TO OCTaBUB TPUCTAOMIBLHOM
muHy jgaHHelx  FPGA, MOXHO TNpOCTO TNOJTSHYTh
eé BHemHMMH pesuctopamu K +3,3B. us Z80 sto
BIIOJIHE LITATHOE BKJIFOYEHUE PE3UCTOPHOI MOATHKKH.

Kpome TOro xouy akieHTHpOBaTH BHHMaHHE
Ha TOM, 4To B apxuTekrype CrieKTpyma BHEIIHEe
YCTPOMCTBO ~ MMEET  IpaBO  BBICTABIATH  BEKTOP
NpEepbIBaHUS HE BCEMH pa3psiaMH IIMHbI JaHHBIX,
a TONbKO OTAenbHBIMH €€ paspsagamu. IlosTomy,
TIPOEKTUPYSI COOCTBEHHBIN KOHTPOJUIED MNPEPHIBAHUIA,
HEOOXOJAMMO UMETh BBHUJY, YTO IPHU (HOPMUPOBAHUH MM
BEKTOpa MNpEpPbIBAHHs, JOIMUECKUE €IMHMIIBI Ha IIHHE
JIaHHBIX MOTYT (JOPMHPOBATHCS PE3UCTOPAMH TOATKKH,
a He BbIXOAHBIMH Oydepamu. Tak, Hampumep I
koHpura TSEvo, wumeromero B CBOEM COCTaBe
KOHTpOJUIEP HPepbIBaHUH, 1 pOPMUPOBAHUM BEKTOpA
NpepbIBaHUs JOCTATOYHO YCTAHABJIUBATh B HOJIb TOJIBKO
mmbo paspsn D1, mubo D2, a ocranbHble pa3psabl
(dopmupoBatenss  BeKTOpa  MIpepbIBaHHS  BOOOIIE
HE MCIOJb30BaTh. IIpH 3TOM MOATSIKKA IIMHBI JAHHBIX
Pe3UCTOpaMy B CANHUILY 00s3aTeIbHA.

P.S. /lnsn ZXEvo nanucano HecKoIbKo KOHQU208, u dadice
Hexomopule KOHKypupyiom mexucoy coboio. IToomomy,
6bLOUPAs KOHDUe, npuHUMaiime max dice 60 GHUMAHUE
umerowuecs 6 HéM HeucnpagnenHvie bazu,
u npeopacnoIoHNCeHHOCMb paspabomuuxa
K UX YCMPpAaHeHuro.

Ecau Bam umo-mo nenonsimmo, mo obpawjatimect

1o 6cem 8Onpocam Ko Mue ua. http://zx.clan.su/forum/
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4. Ha 3akycKy OTBs3bIBa€M CTapIIHe OWTHI
cuéTunKa aJpecoB M MEHSIEM JIOTHKY (hOPMHPOBAHUS
pamMKu 3KpaHa, 4yTo0bl moy4nth 320x200. HyxHyro
JIOTMKY ~ 3arHalii B NpuMuTHBHeWmyoo I1JIM,
nogooHo Ckoprmony (B Profi u ZX-Next sty poib
BBIMONTHsAa Mukpocxema [I3Y). Dto Bcé paBHO
HY)XHO  OBUIO, 4YTOOBI ~ COKOHOMHTH  KOpITyca
MPU UCIIPABJICHUM PA3BEPTKU (SK30TUUECKUN SKpaH
IlenTarona, AWTS SKOHOMHM Ha MHKpPOCXEMaxX -
OONBHOI B TO BpeMs BOIPOC, OOCYKIABIIMHCS
B ZX-PeBlo) W 3a0QHO  3alIUTUTH  IUIATY
oT  KomupoBaHusA. (DTO  yXKe  IOTOM  BCS
JIOKyMeHTalus ObUla IepefaHa B OOLIECTBEHHOE
noctosiHue.) 3a0aBHO OCOOCHHOCTBIO ITOM JIOTUKH
OKaszalach  HEJIOKyMCHTHPOBAaHHAs  BO3MOXXHOCTb
annapaTHoro CKpOJUIHHIA o BEPTHKAIIH,
HO JIOOUTBCS €ro He jerde, yem Ha Atari ST :)

[http://www.pouet.net/topic.php?which=6844&page=1]

Ha Beixome rpauku crosyia cXema MaauTpbI
n xonep CEKAM (Bnocnencreuu yopas).

[Mamutpa OpraHH30BaHA KaK BHEIIIHEe
YCTPOHCTBO - HOMEp SYCHKH M Ha OTPUCOBKY,
U Ha 3a0UCh  ONpENENseTcss — IOCTYMNaloLIUM
¢ xommnblotepa RGBI curnanom, a paHHble A7
sgefiku  OepyTcs U3 INMHBI JAHHBIX IIpoIeccopa
npu ooOpamennn k nopry. Cxema namutpsl Ha 4096
uBeroB oT DDp (u3HauanbHO JoBecok juis Pentagon
1024SL 2.x, notom B cocraBe Pentagon 2.666LE)
creNaHa TaK JKe, TONBKO AOMONHHUTEIbHBIC TaHHBIC
OepyTcst emé U U3 CTapIINX pa3psioB MIUHEI ajpeca
(TIIpH KOPOTKO# aJjpecaiii OHU COOTBETCTBYIOT IIHHE
JIaHHBIX, 03TOMY cxema COBMECTHMa).
Ho sto B Oyaymem. A TyT ObLIO peann3oBaHO BCETO
64 usera, kak Ha EGA. D10 BCé mas TOro, 4ToObBI
koHBepTuposats ¢ PC...

HrpsI.

Kak u B ciydae Profi, mepBble wurpel s
ATM Turbo 6bumi kormsimu urp ¢ IBM PC.

Ho wne ocranaBmuBasce Ha Color Lines'ax
n canépaXx, MHUKPOAPT B35 BBICOKYIO IUIAHKY -

noptupoBan Prince of Persia m Gobliiins. TlopTet
ObUIM HACTOJIBKO TOYHBIMH, YTO COBIIAQNAIH JaXKe
TIApOJIH :)

Kpome MukpoApra, KOMMEpUYECKHE  HIPbI
s ATM Typ6o nucana emé ¢pupma MacroSystems
Laboratory, a MOXeT, 1 KTO eIg.

Kommepueckast pa3paboTka MpeKpaTuiach OKOJIO
1996 roma, Ho ¢ mosBiacHHEM B XXI Beke HOBBIX
nnkapHamii  ATM Typ6o (B mepByro odepenb
ot NedoPC) uncno urp ¢ ATM-oBckumu uuamu
jouuto npumepHo jo 40, a Bcero mnporpaMm -
nopsiaka 300. DTo eciau He CUMTATh HOAIECPHKKH. ..

Hrpam, xpome rpaduku, ObLT HyXKeH eIIé U 3BYK.

Mys3bIKaJIbHBII comporeccop  AY-8910/12
ObUI €IMHCTBEHHON MMIOPTHOH J€Talblo, KOTOPYIO
TpeboBanock ycraHoBuTh Ha Imraty ATM Typ6o
u ULt KOTOPOi He Ob110 3aMEHBI.
(doporoe umnoptHoe [13Y MOXHO OBUIO 3aMEHHTH
Ha PO2 u rpy3uTh ONepalMoHHYIO CHCTEMY C JIMCKa
WIH Jake ¢ JIeHTHL.) Ho My3bIkanbHbIH comporeccop
MOJKHO ObITO M He cTaBuTh. Kpome Hero Obun emé
8-OuTHBII HAIT Ha nopry NpUHTEPA
(ror camsrii #FB umenn ZX Lprint), uepe3 Hero
MOXHO ObLIO HrpaTh HU(GpoByto My3biky ¢ IBM PC -
Takas @porpaMMa IIpoJaBalach IOJ Ha3BaHHEM
"Scream Tracker Player" mmm mpocro "COVOX".
Jlns Profi Takas Toxe Obuta, mpudém B Profi pemmum
MOANEPXKATh CTEPEO3BYK 3a CYET HECTaHIAPTHBIX

Nor—so{%

HOPTOB.
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4yacToThl ~ coctaBiser Bcero  +1,05%! T.e. mpm
HOBBIIICHAM TaKTOBOW YacTOTBHI MOJIy4aeM JIBOWHOIK
BBIUIPHINI - 0OJiee COBMECTHMYIO KaJpOBYIO 4YacTOTY,
u Gosiee TouHoe 3ByyaHue AY!

Pewenue.

T.x. neBoopma ZXEvo Bcé ke yHUBEpcalbHOE
YCTPOICTBO, TO 3amaMBaHHe HAIIYX0 KaKOro-TO
pe3oHaTopa 3TO HE COBCEM XOpOLIee PElICHHE, II0ITOMY,
PEKOMEH/IYI0, BBINASB IUTATHBIA PE30HATOp, BMASTH
Ha €ro MECTO KOHTaKThl OT IIaHTOBOWH HAaHEIbKH,
B KOTOpBIE BTBIKATh YK€ HEOOXOAMMBIA pE30HATOP.
EnuHcTBEHHOH mpoOIeMOil MOXeT OBITh HEKOTOpas
neUIUTHOCTE pe3oHaTopoB Ha 14,336MI'u. Ho naxe
€CIM TOCTaBUTh JOCTYIHBIH IMOBCEMECTHO PE30HATOP
ot PC na 14,31818MI 11, TO momy4nm KaJpoByIO 4acTOTy
49,94Hz, a oTkjoHeHHe 4YacToThl AY OT 9TaJOHHOM
Bcero Ha +0,92%.

2. Coemecmumocmy ¢ wiunoit NemoBus.

Ilnra NemoBus —  ge-dakro  cranmapt
COBPEMEHHOTO  OTEUYECTBEHHOTO  CIIEKTPYMOCTOCHHS,
COOJIIO/IEHHE KOTOPOTo TapaHTHPYeT OeCKOH(IMKTHYIO
pabory mnepudepuiiupix ycrpoiicts. Iluna NemoBus
CTaHJAPTU3MPOBAHA, M IOAPOOHO ONHKCaHa BO BCEX
CBOMX BEpCHSIX, BKJIFOYAst MEePCIICKTUBHbBIC
(IOKyMEHTAIHIO MOKHO B3ATh 3716Ch:
http://zx.clan.su/forum/7-82-1).

HenpepsiBHO npoBoautcs padora 1mo e€ moj-
JIEPKKE U PA3BUTHIO.

1) Ilpobaemevr coemecmumocmu O0esbopovr ZXEvo
co cmanoapmom NemoBus.

T.x. ZXEvo paspabareiBana rpynmna NedoPC,
OpUTOM  paspabarbiBana  HE  [OX  apXUTEKTYpy
Crnektpyma, a mox ATM, To m ¢ nopiepkaHueM
Ha armapaTHOM YPOBHE CIIEKTPYMOBCKHX CTaHAapTOB
rpynna NedoPC ocobo He 3aBopaumBanack. [loaTomy
mUHA HepudepuiiHbIx  ycTpoiicTB  neBbopasl ZXEvo
(hU3MUECKH HE MOXKET IOJUICPIKHBATh BCE BO3MOXKHOCTH
mmHel NemoBus, u cootBercTBenHO, aeBoopra ZXEvo
(u3MYecKy HE B COCTOSHUM B MOJHOM Mepe KOPPEKTHO
BOCIIPOM3BOJUTH  PabOTy  OTEUYECTBEHHBIX  KJIOHOB
cinektpyma ¢ muHOM NemoBus. IlombIiTka Tpymiisl
NedoPC mpeiactaBuTh  BBIPOXKJICHHYIO MMM IIHHY
nepupepUiHbIX YCTpOICTB KaK ZXBUS
(Ha3BaHMEe IIMHHOTO WHTepdeiica, pearn30BaHHOTO
B BHJIE KPaeBOro pazb&Ma B OPUTHHAIBHOM KOMIIBIOTEpPE
ZX Spectrum 16/48k) - HekoppekTHa. bBbuto Obl
koppekTHee, eci 061 NedoPC Ha3sbiBana CBOIO HH C 4eM

T-Soft'ts

HE COBMECTHMYIO INHMHY TO-IPYTOMY, Kak-TO -
X.3.Bus/ NedoBus, wimm emé Kak, yToObl HE BBOJUTH
B 3a0I1ysK/IeHue TIosb30Bareseil CriekTpyma.

Pewenue.

He Bce, HO HEKOTOpbIE U3 OTCYTCTBYIOIIMX
CHTHAJIOB MOJKHO JIOTIAsATh CAMOCTOSTENIEHO, HAIpUMep
curHanel CLK (A8) MoXHO B34Th ¢ IIpoleccopa,
a 14MHz (AS5S) ¢ cunresatopa D21. Yacts apyrux,
OTCYTCTBYIOLIMX CHUTHAJIOB, BO3MOXHO T'€HEPUPOBATH
CO CTOPOHBI TEPU(EPHIHBIX YCTPOKCTB BTHIKAEMBIX
B ILIHHY.

2) IIpobaemvl coemecmumocmu kongpuzypayuii PentEvo
u TSEvo co cmanoapmom NemoBus.

Jaxe st Tex curaanos, kotopsie NedoPC 3aBena
Ha IIMHY nepupepuifHbIX ycTpoiicTs B eBbopae ZXEvo,
HET rapaHTHH COOTBETCTBHs MX cTaHzapry NemoBus
st cymectBytomux  koHduros PentEvo/  TSEvo,
YTO MPUBOJUT K HEBO3MOXXHOCTH pabOThl C 3THMH
koH(uramu  yactTm  mepuepUiiHBIX  YCTPOMCTB,
pa3paboTaHHbIX moj ctanaapT NemoBus.

OCHOBHOH 1PO0OJIEMOi HECOBMECTUMOCTH JIAHHBIX
koHpuros co crangaprom NemoBus  sBisteTcs
HECOOJIIOZICHNE HMH  OCHOBOIOJIATAIOIIEr0 IPUHIUIA
paborsl mmHEl NemoBus - mertoma apOuTpHpoBaHMS
3axBaTa IOPTOB, CTPOTO OIPEIEIAIOUIEr0 BO3MOKHbIE
NPHOPUTETHI TOH MM MHOU (DYHKIMOHAJIBHON IPYIITbI
noproB. BelpaxkaeTcs 3T0O B HEKOPPEKTHOIl JOruke
obpabotkn curnana IORQGE, wu  ¢opmupoBanus
curHana IORQ/ st cnotoB nepuepuitHBIX YCTPOHCTB.
M3-3a  asT0r0 wacte nepuepHHBIX  YCTPOKCTB,
MPEKPACHO PabOTAIOIINX HA KJIOHAX CIIEKTPyMa C IMHOMI
NemoBus, He MOryr paborath ¢ 3THMH KOH(pHramu
Ha ZXEvo.

Tak e OyxyT npotiiemsl ¢ BHenrHEMH NemoBus
ycTpoiicTBaMu  mcmonp3ytommmu  curan - DOS/,
T.K. B PentEvo »TOT cHrHam oriamuaercs o JIOTMKE
paboThI OT aHAJOTMYHOTO CUrHaa muHbI NemoBus.

Pewenue.
st BO3MOKHOCTH 0e31mpolIIeMHOTO
ucnonp3oBanus ¢ koHduramu PentEvo u  TSEvo
nepudepuitHoro obopyoBaHus pa3paboTaHHOTO

mox muHY NemoBus, HE0OXOIMMO  NPUBECTH
9TH KOH(HUIH B COOTBETCTBHE CO CTAHIAPTOM HA LIMHY
NemoBus, mo-1pyroMy 5TOT BOHPOC HE peLIaeTcs
NPHHLMINATBHO.

Za Ru em #1‘4’ Turboloader 16

Yckopennas sazpyska

npozpamm.

(GoodBoy)

H ecMoTpst Ha JIOCTYITHOCTh PasIHYHBIX
KOHTPOJLIEPOB JIMCKOBOJIOB/BUHYECTEPOB, 3arpy3Ka
codpra ¢ MarHUTOQOHHOrO BXojaa (HAampUMEp IpH
OTCYTCTBHH CHCTEMHOTO pa3bEMa), 3a4acTyli0 OCTAa&Tcst
€IMHCTBCHHBIM CIIOCOOOM BJOXHYTh JKM3Hb B Balll
CTapEeHbKUiI/HOBEHBKHI CIIEKTPYM.

C moMompl  yTWIMT — THIA  tap/tzx2wav
Hail/lecHHble B ceTu 00pa3sbl JIGHTHI JIETKO IEPErHaTh
B (opMaT  JOCTYNHbIH Ui BOCHPOU3BENCHUS
Ha MOPTaTHBHBIX IUIeHepax/TenedoHax/KOMIIbIOTepax,
HO yYUTBIBasi CPEHEE BPEMs 3arpy3KH UIpbl TIPUMEPHO
4 MUHYTBI B Halle BpeMs 3TOT IPOLECC KaKETCSH
yTOMHTENbHBIM. OJIHAKO KayecTBO BOCHPOU3BEIEHUS
IOpY BTOM IIOJIYYaeTcs JIydlle, YeM Ha KaCCETHOM
MarHuTo(OHE M JaHHBIE MOXKHO IIEpeiaBaTh C ropasio
Gostb1IIeiT CKOPOCTHIO.

OuyeBHMIHO, YTO I 9TOTO  HEOOXOAUM
CaMOCTOATENbHBI  3arpy34uK M CaMH  JIaHHbIE,
3alMCaHHbIC B HEOOXOMHMMOM (opmarte.

MOXHO KOHEYHO CaMOCTOSITENIBHO PAacCUHTATh
CKOPOCTh Mepefaud OUTOB M HAIMCATh HEOOXOMMMBIit
KOHBEPTOpP [JaHHBIX/3arpy34uK, HO 3aueM H300peTaTh

BEJIOCHIIE]], ecin ecTb ~ Takas  Hporpamma,
kak OTLAplayer https://code.google.com/p/otla.
OTLA cama HOIIBITACTCS obpaborath

MOJICTABICHHbIC JaHHbIC (00pa3 JEHTHI/IUCKETHl HIN
TEKyIee COCTOSIHHE WIPBl CKUHYTOE M3 OMYJIATOpa)
M JIa)Ke MOCTapaeTcs MOHATh KyJa UX 3arpyKaTh M Kak
3aI1yCKaTh.

OnHako mepeznenaTb B JI0O, HAmlpsMyr, YIAacTcs He

O4YeHb OOJIBIIIOE  KOJMYECTBO IPOTPaMM, TIJIaBHAs
npobiieMa MECTO B TAMSTH KOTOPOE 3aHUMAeT cam
3arpy3unk (65368,168). B ciydae ero mnepekpbITus,
JIAHHBIE JUIS TOr0 MecTa, rpy3stcst B Oydep npunTepa
(23296,256) u mepechUIAlOTCS HAa CBOE MECTO Mepen
cTapToM (METOOM Mpod M OmIMOOK yJanoCh BBIICHHTH
YTO Ha CaMOM JIeJIe pe3epBUpyeTcs ydacTok 65312,224),
IPY TOM, BO3MOXKHO BaXKHasi JUIsl UTpbl HHOOPMAIHs B
9TOM auanasone 23296-23552, Oyzxer yrpaueHa.

OTO NMpaBUIIO AEHCTBYET U MpU aganTanuu 48-bIX
CHOMIIOTOB, s 128-BIX HCHONIB3YeTCs YacTh SKPAaHHOU
obmacTu.

A Teneps 1Jisi IPHMepa NonpodyeM nepeaeaTh
urpyumky Saboteur2.

VYV He€ mNpOCTCHbKHH 3arpy3duk Ha Oclicuke,
KapTHHKA 1 OJIOK KOJIOB:
CLEAR 25099
LOAD "" SCREENS$
LOAD "" CODE
RANDOMIZE USR 25100

o, 2.2

File Convert Settings Tools Help
i ——————
[E-\YuraD ata\dataGlotla\saboteur2 sbb

~Header

Loadigname [sshotewr2 TAP
Aditional info
CLEAR (25093

Addb\ocks..l Sy (el S e—

Bolck name | Size | Type | Start Exec |
(] 632 Bytes 40000 O
n 40212 Bwtes 25100 0

] 240 SH20-§fffE by, 23296 23296

~Flayer
~Loader Setting ~Wav Setting:
¥ Make lnader Sampling fiequency [ 44100 Ha -]
samples/bit (bpe) [4 (11025 bps) v]
¥ Accelerate { ol

Waveform IH A1 Cubic 'I

I Inverse way palarity

1700 ms pause belween blocks

¥ Check lnading emor

Pay | see owav| see-mpa| seeoT2¢|
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NOT-Soft §f

Specey dever!

Om pedaxyuu

g ceM umTartensm Oonbiioit mpuser! B pykax Bbl
nepxkute 14 HOMEp HOBOCHOMPCKOIO IEYaTHOIO
u3nanust «3aRulem IMewatnoe CrioBoy!

Ilo  Tpaauuum, JeTHWH  HOMEp  raseTsl
[PE3eHTYeTCs Ha r1aBHOM coObITHH 3anaanoit Cubupu —
Ha Crazy Siberian Party. K cioBy, B 3ToM roxy Hara
rpymna (NOT-Soft) pemmna crath OpraHu3aToOpoM
nepBoil jemomaru, npuypodennoit k XVII CSP.
OuyeHb XO4YETCS HAAEATHCS, YTO IATH COCTOMTCS U
KOHKYpPCHast 4acTb OyIeT pa3HOOOPa3HOH 1 HHTEPECHOM.

Ceifuac X0Tenoch ObI MEPEHTH K HOBOCTAM. MTaK,
32 NPOWICIAMH TIepUoj ¢  MPOLUIOr0  HOMeEpa,
B HoBocubupcke
HpHUMeYaTEeNIbHbIC COOBITHSL:

MIPOU30IILTH creyroumune
1. Pamet  rtpymnel  NOT-Soft momonHummchk
oauuM uenoBexoM — Komacoseim Esrenuem (Djoni) u on
cpasy BKJIIOYHIICS B OpraHu3aTopckyio pabory mo CSP.
EBrenuit ymyapuicst cobpatb OTpOMHYIO IO HAIlHM,
HoBocubupcknum mMepkam, KOJUICKIHUIO PeTpoKelesa.
Bor ymmb  HeGonblIas YacThb  MMEIOIIMXCS

OKCIIOHATOB:

Commodore 64 ZX Spectrum +3

ZX Spectrum +

OT-Soft'1ts

ZX Spectrum +2

ZX-Evolution ¢ paduomviuio u wi-fi sd

Kpome xmaccuku, B Kowtekuuu Djoni umeroTcst
pasiMuHble  JIeBaiichl  JUIA  paclIMpeHus ux
BO3MOXHOCTEH,  IPAaKTHYECKH  BCE  COBPEMEHHBIC
My3bIKaJIlbHble KapTO4KH U ropsiaka 10 oTeuecTBEHHbIX
k110HOB CIIeKKH.

2. He Ttompko rpynma NOT-Soft nomomnuna
cBou pszibl B 3ToM rofy. ['pynmna ERA Creative Group u3
r. bBepacka oOpaTuia B CHEKTPYMHCTa  MOJIOZYIO
Xy#oxHuy u3 T.MockBel — J[luany CamoxBaloBy
(Tzerra).

JleByllka pPBbSIHO B3sIaCh 3a €O M ycCIena
[0y4acTBOBaTh 4yTh JIM HE BO BCEX IATH, KOTOPbIE
MPOIIIM ¢ Hayasia rojia. PesynbTaT — iBa BTOPBIX H OHO
TpeThe MecTo! DTO OueHb HEMI0XO0ii pe3ynbrar!

| I .,
Dragon Bandit Biker Race

Multimatograf 11 (2 mecmo) DiHalt 2015 (2 mecmo)

Or Beeii nymm xxenaem eif modezast Ha CSP’15!!!

Za RU em #1‘4’ Spriteword 34

SpriteWord

OcHOBaHO Ha MPHHIIHIIE AMTOHCKOI0 KPOCCBOpPZA H aZalTHPOBAHO IO
crnekTpymHcTa!
CrpaHTBOPA - TOJIOBOJIOMKA, B KOTOPOU € MOMOIIBIO (P 3amu(poBaHO HEKOTOPOE
1/1306pa>1<eHHe (cnpaﬁT). HGIILIO T'OJIOBOJIOMKH SBJIACTCA IIOJTHOEC BOCCTAaHOBJICHHUE JTOI'O
n300pakeHus1. JlanHas 3a/1auKa mpearnoaraer pemenne B yme! Y naun!

122(64 (32|16 | 28 | 4 | 2 [ 1 |128|64 |32 |16 |8 (4 | 2|1 [123|6d |32 (16|23 |4 | 2|1 12864 (32|16 8 [4 2|1

r

0 a 0 0
r

12 2| 255 [
r

El F|255] 12
r

9| 15|255[138]
107| 31|255[135|
156| 25|241(215|
26(176|225 (215
26(176( BF|245)
126 (124|231 (245
158 (191|255 (191
4

31| B3|255(1a0|
r

30[ 45| 46|254)
r

12(104| 4[252]
r

30[ 45| 468|259
r

12 (109 4252
14(224| 0|124)

F|224| 0144

3|176 0152
r

1| 43 0216
r

| 16 0133
r

| 16 0204
r

0| 24| 1[224]
r

o 24| 1(24n0]
r

o 12 2240
L4

0| 14|{171[252]
r

[y 7|255]|255
r

[y F|255]|236
r

[y 3|255|290
r

0 0255|249
r

o 0] k3 (254
r

0 al 21| BB
r

0 a 0 0

12864 [32 (16| 8 | 4 |2 [ 1 |128|&4 32 |16 |8 [ 4 |2 |1 [128)64 |32 (168 [ 4|21 |l28[a4 32168 [4[2]1
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Yernosex He Bepbriros,
yes108eK JOSIKeH uTs!
/Yerz/

MHTepebto AAA u Yerz ))

(AAA)

A A , YeIz, npeie Beero, pasperin OT Jinia Beex

* 3eMIIIH - CIEKTPYMHCTOB, Hepenarh Tebe
OrpOMHOE cracubo 3a TO, YTO COIIACHIICS HOTOBOPHUTH
¢ KpecThssHaMu! Belb [UIs HAac Thl COLMANIBHO 3HAUMMAast
JMYHOCT ~ —  4YENOBEK,  3aHMMAIOIIMII  BECOMOE
OOILIECTBEHHOE  IOJIOXKEHUE, JOOMBIIMHCS — YCIIEXOB
M KapbepHOro pocta Gjarojaps CBOUM HEOPIMHAPHBIM
menomusm )  Kpyra sarmyn? ) Google mnouck,
Kak ropoputcs "pysur"!

Yerz: Drto s OGmaromapio Teds 3a IPOSBICHHBIH
nnrepec. Xe-xe. Bonbioe cmacubo! W cpasy mpoctu
MeHs1 3a MO# pycckuil s3bIK ;) OH O4YeHb ILIOXOHU. ))
ToxanyiicTa, UCTIpaBb MOM OIIHOKU B PYCCKOM SI3BIKE ;)

AAA: Jla He Bompoc, ucnpasio koHeuHo! Ilpasna
MOH PyCCKHiA ropasio Xyxe TBoero.)) S Oyny
UCIPABIIATh, HO COXPAHIO TBOKO CTHJIMCTUKY M BECENOE
HACTpoeHue B HaiieM oOuieHuu :)) B mobom ciyuae,
UHTEPBBIO ¢ TOOOH, obemaer OBITH HHTEPECHBIM
n HeoObruHbiM. Tem 0Oosiee BOMPOCOB  HAKOMMIOCH
orpomHoe MHOxkecTBO. Cpasy ckaxy, uTo He Oyay
3aJaBaTh TPAJMIMOHHBIA  BOIPOC, KOTOPBIH MydaeT
HalM  coel. CiayxOel, u smuno Mr. Ilytuna -
"Who is MISTER BEEP?". Xonsir, KOHEYHO CIyXH
IO IUTAHETE, YTO 3TO ThI, HO S JINYHO B 3TO HE Bepio!

Yerz: Xa-xa-xa, He CKaxy, IOTOMY 4TO - He 3Hato!:)
On MISTER-ious BEEP, xaxaxa. ;) Ho moBepp Mue!
B oTOM roay st BCTpeTHs 4YellOBeKa — M OH ObLT MOIt

T-Soft'ts

peanbHbIil ABOMHHUK! @) VBHIEB ero, ThI ObI cKasal,
4TO OH, ATO 51 — U ThI ObLIT ObI HE mpaB! :)

Tak KaK st — 9TO TOJIBKO 1. ;)

AAA: Yerz, Tl CeIUHCTBEHHBIH  CIIEKTPYMHCT
EBporbl, KOTOpBIi CBOOOAHO MOXET pa3roBapHBaTh
Ha PYCCKOM S3bIKE, YTO BECbMa YMPOIIACT IIPOLECC
o0menns ¢ T000i. Pacckaxku HemMHOro o cebe, cBOei
ceMbe, Thl KOpeHHO#t sxurens TTonpmm? OTkyna 3Haelb
pyccknid? Mnm omste Bcé OaHAMbHO, OTEI] BOCHHBIN
M BUHOBATbI HEMIIBbI B ThULy? ))

Yerz: Xa-xa! beuto Obl Hemmoxo ecimu Obl s 3HAN
pycckuii 531K cBoOOHO @) Ho s crapatoch U HaJeCh
YTO TOBOPIO M IHUIIy HE TaK YK IUoXo. 51 He 3Halo,
SBISIIOCH JIU 51 Ha camMoM jene EBpomeiinem. Mue xe
HPAaBUTHCS JyMaTh O cebe, 4TO s SIBISIIOCH MOCICAHUM
JKUTENeM W TpakaaHuHoMm Boctownoro 6Gioka. JKupy
s ceityac B EBpore, xa-xa.

Most cembsi? Mou mnpeaku Obumt u3  ABCTpPO-
Benrepckoii Mmnepun ( Opu1a Korja To Takas CTpaHa :)
). Hpyrue u3 CnoBakunm u JIutBbl. Pycckuii s3bIK,
oTKyza 3Ha0? Jla mpoCcTOo yuuII ero B IIKOJIE. )

AAA: JlagHo, ¢ TBOMM paboue-KPECThIHCKUM
MPOUCXOXK/JCHUEM HAKOHel[ TO pasobpamuch. )) Eps,
THl THIICHIb  MY3bIKy HAa OTFPOMHOM KOJHYECTBE
miathopm, TeOst yKE MOXKHO CPaBHHTH C My3BIKAHTOM
David Whittaker, xoropeiii nucan na C64, Amiga,
Amstrad CPC, Atari ST, Atari XL, MSX un ZX
Spectrum. Eciin mocuuraTs A1 Kakoro KOJIM4eCTBa UIp
Thl Hamucaj My3bIKy, TO €M MOKHO IOCTIOPHUTS,
KTO OoJblle Hamucan Menoauil Ui urp. SIBisembcs
JIM Thl My3bIKAHTOM B JKH3HH, €CTb Ju Yy Tebs
My3bIKalbHOE 0Opa3oBaHue?

Yerz: JlefiCTBUTENBHO Y MEHA AOMa MHOTO Pa3HBIX
KOMIIBIOTEpOB. I MX coOHMparo, HO He I TOro YTOOBI
Ha HUX TIPOCTO CMOTPETH, a JUIsl TOTO, YTOOBI C MOMOIIIBIO
HUX nucaTh My3blky. K CBOMM  KOMIIbIOTEpaM
s OTHOIITYCh TaK e, KaK My3bIKAaHT OTHOCHTCS K CBOMM
My3bIKaJIbHBIM HHCTPYMEHTaM. Bce OHM MMEIOT pasHbie
BO3MOXKHOCTH M XapakTepucTuku. Ho camble myumime
U JOOMMBIE  KOMITBIOTEPBI, 9TO  €CTECTBEHHO —
ZX Spectrum n ZX81. :)

VY MeHsl HeT My3bIKaJIbHOro oOpasoBaHus. S Bcemy
Hayumiacss caM. Ho s Obul  mpodeccHOHAIBHBIM
MY3BIKAaHTOM HEKOTOPOE BPEMsl Ha CAMOM Jielie.

Za RU em #14 Z apilyator 32

Ha Beixoxe y Hac momyuaercst aBe «Background»
KapTUHKA € Pa3HbIMM  L[BETAMH. OTH KapTHHKH
MBI COXpaHs €M B BHJE JABYX OTJCIBHBIX .SCI U BMECTE
apXUBHUPYEM B Zip apXuB. DKpaHbl JIs1 y100CTBa Jy4Iie
Ha3BaTh MMEHAMK 1, 2. B JaJIbHEHIIIeM
MBI TIPUCOCANHSCM HaIll Zip apXHUB C STUMH KapTHHKAMH
B 3 wm 4 Oanky cropaiitoB  3ammisTopa.
[TepBonavanbHbiii  «Background», koropblii  paHee
NMPUCOCIMHSIA B BEPXHEE  MEHIO  3amusiTopa
«Background» wmbl yOupaem nHacocem. Ilpu osTom!
M 9T0 OYeHb NPHUSTHO, [BE KAapTUHKHA B ZIp apXuBe
MoYeMy TO 3aiiMyT MEHbIIC MeCTa B MaMSATH YeM OJHA
KapTUHKa BCTaBJeHHas B MeHio Background. Koneuwo,
MBI HEMHOTO TaMsTH BBICBOOOJKIaeM, HO BCE PaBHO
9T0 mpuATHO. Temepb 3amyckaeM KkomaHnay Make,
U paJlyeMcsi MyJIbTHKOJIOPHOM JA€MOHCTPALIMH ))

KaBep3Hble, TyNbie BONPOCHI:

- Moswcno nu npucoedunamso zip apxueé 6 1 unu
2 fanKu meoneHHo namamu 3anuiamopa’?

B npuHmume MoOXHO, HO HAA0  CMOTPETh
Ha OKOHYATENbHbI BapHaHT paboThl mocie COOPKU
n komnusanuu. CKOpoCTh CMEHbI aTpuOyTOB OYJIET Yy Th
MEJUICHHEH, XOTs MHOTJa 3TO CMOTPHTCS KpacHBee.
He 3a0bIBacM 1pH 9TOM, YTO HEPBBIl 3aMMyCK MPOrpaMMbL
nocine komanasl MAKE mpoxoaur B Typbo pexnme
sMynstopa Unreal u mis Gosnee TOUHOTO ONpEIENCHUS
pesyibTaTa,  3allycKaiiTe
B aMyJsiTope Spectaculator.

IporpamMMy  OT/EJIBHO

- Moscno nu ucnonvzoeamsv 00bULe IKPAHOE
co cmenoit ueemos?

Jla moxno. OnTuMansHo 2-4. Yem panblie B Jec,
TeM He MOHATHeH d¢dexr cmeHbl aTpuOyTOB.
JlBe kaptuHkn naioT d¢dexr cnaboil pa3MbIBKH IBETa,
MOXKHO ~ CKa3aTb MBI  [OJy4aeM  HOBBIH  IBET
Ha CHIEKTpyMe, OH OyJeT 0osiee OJICKIIbINA WM CMelaeTcs
B COOTBETCTBHH C TpaBHJIAMH CMeCH LBETOB. J[pyrue
BapHAHTBI 3aCTaBIAIOT L[BETa MEPLATh M OT OOJIBIIErO
KOJIMYECTBA DKPAHOB MEPLIAHUE TOJIBKO YCHUIIMBACTCS.

- Bosmoscno kaxkum naubo opyzum cnocobom
000usambca Mmoo Juce pe3yabmama 011 NOAYHUEeHUs
ueema?

Jla BO3MOXHO, €CThb BTOpOH crocob wepes
nporpammy Kakoca Hanoca, KkoTopas Ha3bIBaercs

Cwetka. I naxe He Oyay mBITaThCs OOBSCHHTS,
KaK 3T0 TPyaHO. DTO Baablle 3a IPaHb0 MOHHUMAHHUS
BCEro yesoBeueckoro. IIpescraBpTe KapTHHKH KOTOpPBIS
pucyer Kakoc, Tak BOT 3TO ele Xyxe. XOTs BCEe CBOH
CTapble MEraJleMo C MEpLAIOIMMU LBETaMHU s JIenajl
yepe3 Heé. Ho demoBek KO BCeMy NPHBBIKACT...
Jaxe k Kakocy))

Haubosee HHTepecHbIe npHUMepbI
HCNOJIB30BAHUSI 1BeTa B  TIOTOBBIX INPOIYKTAX
oT AAA:

Deluxe

http://zxaaa.untergrund.net/view _demo.php?id=8762

[lepekpacua HPOCTPAHCTBO TOJA KyOWKH, ITHILY,
1BeTHL. [IpusATHO MOMTyYHIIOCh, BCETo 2-Ms SKpaHAMHU.

Exocube

Nttpl//zXaaa.untergrund.ne view _demo.php?id=865
htt tergrund.net 1 hp?id=8659
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JIOKa3aTh, YTO OHM IIO-TIPEKHEMY MOTYT IIPEKPACHO
3BYYATh. )

AAA: Takass pa3sHOCTOPOHHOCTH  3aCTaBISICT
coOuparh KOJUICKIMIO KOMIBIOTEpOB. Tak  Kakue
KOMIIBIOTEPBI y TeOs UMEIOTCS B HAJMYHE B HACTOSIIEE
Bpems? Ilepeunciu ux, a emg sydme chororpadupyit
cBOE 0OOrarcTtBO JUISI HAIIEro JETCKOro JKypHaa.
Mpbl Oyaem cyacTIMBBI YBHAEB TBOW HHCTPYMEHTBI,
Kak JIeTH IIPH TIOJTyYeHHH Toaapka Ha HoBelit rox ))

Yerz: Xa-Xa :) EcTb Kak pa3 HECKOJIBKO CTPAIIHBIX
¢dororpaduit Moero sxummia. [TocMOTpU 4TO s HAIIEN
uist 7e0s )

B Moeil komnekuumu ecTh  MHOIo  Mojenei
ZX Spectrum. Ommr ZX Spectrum 16k, Heckoibko
ZX Spectrum 48k, ZX Spectrum Ha IJIHMCax, HECKOJIBKO
128x0, Plus2A...) u kioHbl, Takue Kak Timex 2048,
oaux Amepukanckuii Timex Sinclair 2068, 1Be Moxenu
Speccy2010, onna ZX-Eva (AAA- ctpaHHO 4TO HE JBE
1)) ), omun ZX Sprinter, moasckuii Elwro 800 Junior
M TaK jlajiee, BCEro cpasy He BCIIOMHUIIb.

Koneuno ocHoBa KOJUIEKIIUH, 3TO «MOSI IIPEIIECTb -
ZX81 ;) ¥V mens ux, ax uensix asa! Emé ects Timex
Sinclair 1000, sto amepukanckuii kiaon ZX81. ¥ monx
ZX81 ectb AY unn, SD kaptel u nenbix 32 k6 mamstu!
Tak xe y MeHs eCTh TpU KoMmmbloTepa Amiga 500 u ogHa
Amiga 1200. Komtekuusi KOMIIBIOTEPOB BKJIIOYACT
B ce0s MHOXXECTBO PAa3HOBMIAHOCTEH KOMITbIOTEpa Atari,
sro: Atari ST, Atari STE, Atari Falcon 030,
Atari TT 030. A Tak e €CTh HECKOJIBKO IPOCTBIX
Mojeneir ot Atari: Atari 600XL, Atari 800XL,
Atari 65XE u Tak najnee, BCero cpasy He BCIIOMHHIIIb.
He oGomum Moé BHuManue kommbiotepsl Commodore,
264 cepun. YV mens ectb: Commodore 116, Commodore
161, Commodore Plus/4. A coBceM HEJIaBHO 5 MTOITOJIHIII
CBOIO KOJUICKI[MIO HOBOIT HIpyIKoii - Raspberry Pi2 juist
TOTrO 4TOOBI Ha Hei nucartb MY3BIKY:
https://soundcloud.com/yerzmyey/yerzmyey-ursula-part-2

Tpamuumonnsie IBM  PC s pmaxe He cran
MEePeUHCIATh, MOTOMY YTO 3TO COBCEM CKy4HO ))
Tak e y MEHsl €CTh HECKOJIbKO MIPOBBIX MPUCTABOK :
nBe Atari Lynx, Gameboy Black&White u Gameboy
Advance.

AAA: Yerz, na y T1ebs He Xwias KOJUICKLIHUS
nosyuunach.  HEKOTOpbIX ~ MOfeleil  CIeKTpyMoB
HET JIaKe Y MOUX COOTECYECTBEHHUKOB. Y)KE MOCICAHHE

T-Soft'ts

15 7ner HammM CHEKTPYMHCTBI IIBITAIOTCS BOCCO3MATh
ZX Sprinter, HO HAaCKOJbKO sI YMTAJ TEMy Ha HAIIeM
(bopyme, HI OJHOTO paboYero K3eMIUIpa A0 CHX IOp
Her. Mx kak OyITO YHHUYTOXKWIM, KaK HEMELKYIO
mmdposanbHylo MammuHky Enigma. )) A Tenepb
okaspIBaeTcst ouH dK3emmusip ZX Sprinter ects y Epsza
)) Tebe Hago Mys3eil opraHm3oBaTh B KakoM HH Oynb
CTapoM 3axOJyCTHOM 3amke B [lojblue, MOCTaBUTH
B LIEHTPE My3esl OpraH W Urpath Ha HEM BKHBYIO AY,
kak mnosemuteno ZX Speccy )) M moemyt TommbI
8  OWUTHUKOB  CMOTPETh  TJIABHYKO  JIOCTONpPHME-
yatenpHocTh  Ilonpmm!  Ep3, mnomymaii o0  9ToM,
TeM OoJiee HeHY KHBIX 3aMKOB OUeHb MHOTO B Bapiase.

AAA: Bompoc, HaBepHO KOTOpBIf  BOJNHYyET
MIUIHOHBI  criekTpymuctoB  CCCP.)) Koro wu3
Poccuiickux My3BIKAHTOB Thl ~CUWTAacIlb HauOoiee
tananTauBeiMu? KT0 Tebe HpaBuTCS U nouemy?

Yerz: Xa-Xa, s npeanonarato uto te kro u3 CCCP,
HE 0c000 BOJHYIOTCS celiyac;) MHe OdYeHb TPYAHO
MEepevnCInTh BCEX KTO MHE HPaBHTHCS. WX Ha camom
Jiesie O4eHb MHOT0. XOTs, 1aBail HonpodyeM, HO oMU,
HEKOTOPBIC ~ MY3BIKAHTBI ~ MCIIOJIB30BAIM  pa3HbIC
MCEBJOHUMBI, II09TOMY I MOIy JelaTh OLIMOKH
B MX HanucaHuu)). M3 COBpEeMEHHBIX My3bIKAHTOB
MHE HpaBATCA: C-Jeff, Megus, MmcM, nlk-o,
Fatal Snipe, s nosararo 5T0 O4€Hb KPyTOHl My3bIKaHT
u key-jee, Shiru To xe He MIOXHE My3BIKAHTBI, IIPABJA
Shiru, nocnenHee BpeMs, YTO-TO MAaJIO HOSIBIISETCS
Crash  Nicker, Voxel, Aer xopomo u3BecTeH
kak BEEPER-myswikant. S ne 3naio. Mmuorwue...
Hampumep, pe0sita, KOTOpbIE HAIKMCaId  MY3bIKY
JUIST JIEMOHCTPAIHI: «AEONpy, «Brightpast»,
«your song is quiet». Silent To ke KpyTOHl My3bIKaHT
u Cj Splinter, Karbofos u Tak nmanee... Alone Coder,
C/ieTall HEeCKOJIBKO XOPOIIMX TPEKOB. MHE HPaBUTBCS
MHOTO MY3bIKQHTOB, KOTOpbIE MUCAIN B KIACCHYECKHE
BpEeMEHa CIIeKTpyMa, HO MHE HEe XBaTHT MecTa
B OKypHane, 4ToObl TEPEYMCINTh BCEX, KTO MHE
HpaBUTHCS. Xa-Xa ))

AAA: ]JlocTaTodyHO TOrO, KOrO THI YK€ Ha3Ball.
Ilo xpaiineil mepe, TO, 4TO Thl MX MOMHHINb M Ha3Bal
C XOJy, TOBOPUT O TBOEM YECTHOM OTBETE Ha BOIIPOC.
Kcraru s HejaBHO juist ce0st OTKPBUI TAKOTO MY3BIKAHTA,
kak Fatal Snipe u 4ecTHO cKaxy, OH Ui MCHs CaMblit
Benukuit  myspikanT. Ilpocto moTomy, yTo OH mHHIIET
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oXJaxkIaomei Boabl mozacoeauHsior IIBX  tpyOkw,
KOTOpbIE MJYT B KOMILIEKTE. BX0I BOJBI pacronoxex
CHH3Y, BBIXOJ] — CBepXy. Bce coenmHeHus ciemaHbl
Ha OBICTPOCBEMHBIX (DUTHHIaX, KOTOPbIC 3aTSATUBAIOTCS
PyKaMH.
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IMox  KOXYXOM  IPOTOYHOIO  XOJIOJMJIBHUKA
Haxomutcss 7 TpyOOK, KOTOpBIE OXJIKAAIOT Mapbl
CIHpPTa, TaKUM 00pa30oM, XOJOMIBHUK CIIPABISETCS
C MOTOKOM JMCTHIUIATA [0 JBYX JIMTPOB B 4ac, TO €CTb,
CTPYst HIET 9yTh TOHBIIIE OOBIKHOBEHHOM CITHYKH.

ITo wmoeit mnpochbe cCrenUanuCTbl  KOMIAHHK
«Myxckoe x000M» BBINOJHWIN OJHY HEOOJIBLIYIO,
HO BaXHYIO J0pabOTKy CTaHAAPTHOTO JHCTHILIATOPA —
YCTaHOBMIIN JIOTIOJIHUTEIIbHBIH mTynep
JUIsL TIOAKIIOYeHUs 1udpoBoro Tepmomerpa. CMbICT
JAaHHOW ~ JOpabOTKH B KOHTPOJE  TEeMIepaTypsl
NPEJIBAPUTENIBLHOTO  XOJIOJAMIBHUKA, TO €CTh CTCNCHH
YKPETUICHHS.

CpenHee  BpeMst  «pasroHa» — Moero  Kyba
710 paboueil TemrepaTypsl 0koio 35-50 MuHYT, OOBIYHO
sI 3QITyCKAl0 MPOLECC IEPerOHKNH Ha HOYb, JOXKHIAKOCH
HYKHOH TeMmIepaTypbl J>KHIKOCTH B KyOe, BKIIOYAIO
BOJly, YMCHBIIAK MOIIHOCTh HAarpeBa M My CIIaTh.
BynunbHuk craBmio Ha +2 yaca U uay CIOKOHHO CHAaTh,

CIycTss 9TO Bpemsi HMeeM B Oanke 4-5 uTpoB
3aMaIicToro CaMOroHUHMKa.

TlozBost MTOT, XO4y CKa3aTh, YTO HEKOTOPHIE MOH
3HAKOMBIC, OTBENAB UYAHBIX JOMALIHUX HAIIUTKOB,
nprobperann cebe AUCTHILIATOPBI, U HE Bceraa ObUIH
JIOBOJIBHBI PE3yJIbTaTOM CBOMX TpynoB. Ho Biajembiibt
anmapaTtoB 0T MyXCKoro xo00M Tropasgo paHblue
JIOCTUT AN TPHITMYHBIX pe3ylbTaToB
10 OPraHOJENTHYECKUM IMOKa3aTeNsiM. PeKkoMeHIyro
HAIMM YBa)KA€MbIM YHTATEIAM YNOTPEOJATH TOJIBKO
Ka4yeCTBEHHbIC TPOIYKTHI, @ TaK)Ke HE OrpPaHMYMBATBCS
TOIBKO CaMOTOHOM. [le#iTe COKM, KOMIIOTBI, MOPCHI
u Oy/1b 310pOBBI!

Bcezoa saut, nocmaswux CSP — BlastOff-
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Ona 3atmmina Ha BpeMs ngaxe GameBoy Mys3bIKy.
B Hawame wuioHs Mecsia Mbl IPOBEIAEM  HEJIENIO
MOCBSILICHHYI0 Atari My3bIKH. IIpOCTO MBI ypbIBKaMH
3HAeM, 4YTO TaM eCTb Kakoid-ro DMA kaman, Sid,
HO B IEJIOM Mbl HE 3HAE€M HHYEro IMpO My3bIKaJIbHOE
JKeJe30. A Hall MBITIMBBIE yM IBITaeTcss BCE TaKH
Pa3BUBATHCS HE CMOTPSI Ha TIIyOOKYIO CTAPOCTb. ))

Yerz: Ax-xa-xa, «B Konrakre» rpynmny Chipmusic,
Jna 3Haio £, 3Hato! 1) Kpyras rpynma! ) Hexotopsie moan
JICUCTBUTENBHO  IIBITAIOTCS  KakuM JiMOo  oOpazom
YIyYIIUTh MY3BIKQJIbHBIC BO3MOXXHOCTH KOMIIbIOTEpA
Atari ST, HO 3TO He TaKk MOMYJSIPHO, B OTIHYHE
or miarpopmbl ZX Spectrum. Ceiiuac s peodsT
13 Poccun ¢ «IIBITIMBBIM YMOM» HOIBITAIOCh OOBSCHUTH
pasnmuus B MoJensx Kommbiorepa Atari: Atari ST:
uMeeT Ha OopTy Toiapko YM uum (Takoil ke Kak
B ZX Spectrum). Chiptunes u 4-bit samples.

https://soundcloud.com/yerzmyey/yerzmyey-wake-up

Ho y mero 8Mhz mpomeccop B orTamume oOT
ZX Spectrum. ITosToMy 3Ta MOZENIb KOMIIBIOTEPA MOXKET
urparts 6 digital kananoB u3 YM:

https://soundcloud.com/yerzmyey/ym-digital-draconus-a-cover

(iecth KaHalmoB ¢ 4actoToir 22 755 Hz). Ona nmaxe
MOXKET WrpaTh 4YeThIpeX KaHalbHbIi Amiga MOD
¢ yacroroii 50khz.

Atari STE: YM uyun u DMA uun (B HEM Bcé
ToT ke 8Mhz npoueccop). B DMA ectb aBa digi-kanana,
8-bit kauecTBa. OHM MoryT nepememnsate YM ¢ DMA
(3 xanana YM u 2 digital kanara DMA).

Ho ¢ 8Mhz CPU onu MOryT urpath, Hampumep,
BoceMmb digi kanana Ha 50khz gactote!

https://soundcloud.com/yerzmy

Atari TT: a0 yxe 32-bit KoMIBbIOTEp, HO Y HEro
ToT k¢ 3ByK Kak y STE. Omnako, 37€ch MBI HaXOIuM
32Mhz npoueccop Motorola. Takum obpasom, Atari TT
MoOXeT wWrpath naxe 16 digi kaHamoB B 8-OMTHOM
kauecTBe. VM MOXHO pjaxe OonbIIe C  YacTOTOIR
50Khz ().

https://soundcloud.com/yerzmyey/attraction

erzmyey-funky-st-machine

Atari Falcon 030: 510 ysxe coBceM Jpyrasi HCTOpHS.
Oto 32-OuTHBII KOMITBIOTED u y Hero
npodeccuonansubii 38yk DSP, 16 bit. ¥ Hero Toxe
3ByKOBOM umi YM, xa-xa-xa :)). XOTs mpoieccop
memienneit yem B Atari TT, Toneko 16Mhz. OH mMoxeT
WUIPaTh TO JKE CAMOE, YTO M BCE BBIIIC IEPEUHCICHHBIC

T-Soft'ts

mozenu. Toxxe O4YeHb MHOTO KaHajioB ¢ 16 OHTHBIM
kauectBoM u uactotoif 44100 hz. Kak CD meep
HarnpuMep. S, HanmpuMmep, Ha TOM KOMIIBIOTEpE Hrpai
10 xananoB:
https://soundcloud.com/yerzmyey/yerzmyey-amai

AAA: Oduenp noyuntenbHbiid skckype! Keratn,
9TO BeJb HJCAIbHO MMeTh Ha Oopry AY, U HMeTh
BO3MOKHOCTB IHCATh T10J] HEr0 Ha JecsATKax KaHajioB!
Crnengyromuii BOIPOC BaXHBIM M1 MEHS JHYHO. :)
Yerz, Bce 3HAIOT, 4TO AAA BEpPUT B IIPHUILIEIIBIEB, CKAXKU
YECTHO ThI TO )K€ WHOIUIAHETSHUH MM HET?

YERZ: Xa-xa-xa, 1 HaBEpHO HE WHOIUIAHECTSHHH,
HO 51 TO K€ BEeplo, 4TO OHM TaM, IAe HU OyIb CHAAT
M CIIyIIAIOT MO0 MY3BIKY! :)

AAA: Tsou menoguu st ZX Speccy B KOpHE
OTJIMYAIOTCS  OT  MEJIOAMH  HAINMCAHHBIX  JIPYTUMH
My3bIKaHTaMd. Thl BCE BpeMsi CTapacuibesi MCIOIHUTH
«CBOIO MEJIOJIHION, HCIIOJIB3YEIIb HEOObIYHbIE
MHCTPYMEHTBI, orHOaronye, BblaaBiuBaens U3 AY BeE,
4TO MOXKeT OTOT umn. S Obl cpaBHHI TeOs ¢
Alex Filimonov (http://zxtunes.com/author.php?id=670),
KOTOpBI, Kak ¥ Tbl, pBal JUHAMHKH CBOUMH
menomusamu.  Otkyma  Thl  Oepellb  BIOXHOBEHHE
JUISL HAIIMCAHUS CBOMX IeieBpoB? Kakue y Te0s B XKU3HI
ecTh yBiedeHusA? Mpbl TmpeanonaraeM, 4YTO TOJIBKO
pacIUTHE CHUPTHBIX HAMMTKOB - BOJKH, IIOTOMY
YTO MOCTOSIHHO Ha (POTO BUANM TeOs PSAIOM C HAYaToi
OyThuikoii. Kak Ha caMoM Jiesie oT/pIxaeT Yerz u Kak OH
yepraer JHEprui Juis cBoux TpekoB? Kakue Ttebe
HpaBsTCA  (DUIBMBI, KakKylo "B3pociyio" — My3bIKy
THI CITyIIACIIb?

YERZ: Xe-xe, st cnumkom crap, 4ToOblI ceifuac
MUTh BOAKY. :) K coxanmeHHIo, Temepb S MOTY ITHTh
TOJIBKO THBO, 9XX. [leyansHo, HO 910 dakT. B ocHOBHOM
JUISL BJIOXHOBEHHMS 51 CIIYIIAIO0 OJICKTPOHHYIO MY3BIKY:
Jarre, Vangelis, Koto, Tomita, Kitaro, Laser Dance
u Tak gamee. Kpome TOro s ciymaio My3bIKY
HampaBiaeHus ~ Mmetawr  Power-metal,  trash-metal,
black-metal u Tax nmanee. Ilpsmo ceifyac s ciymaro
My3bIKy Yemickoit rpymnmst Kabat 1))

AAA: Ecnu He 3a1aMm Bompoc mpo muBo, To Skype
CHEKTPyMHUCTBI MeHs He mnpoctiat )) Kakoe muBo
TBI Thelib 00bIYHO? TEMHOE WM CBETIIOE, Ha3BaHUE,
Mapka nuBa? DTo HauBaKHEHIIHiA Borpoc! ))
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Hapoonvie npomwicavt.

Yacmv eHenranosast.

Xapanmepucmunu weaesa.

(BlastOff*NOT-Soft)

0 T CBOMX Jpy3ell s 4acTo IMOJy4ar BOIPOCHI

M0 JWCTHIIIATOPY, KOTOPHI $I MCIIOJNB3YIO, €ro
XapaKTEepUCTUKH. Bompocel, KOHEYHO e, MOCTYMaioT
B CBf3M C BEJUKOJENHbIM M HENOBTOPHMBIM BKYCOM
MOMX HanmUTKOB. CeroHs s PeIui MpeJICTaBUTh HAIITUM
YuTaTEeNAM ~ KpaTKHii  0030p CBOEro  CaMOTOHHOTO
arnmnapara.

He pa3 s cisiman ¢passl BpoJe «a ué Tam, caxap
pa3, Bozia 1Ba, JPOOKU TPH; II€pyYaTKa Ha OaHKe ynaja —
MEeperoHsiellb Ha JIGJIOBCKOM armapare M TyT ke
B IVIOTKY 3aiMBaelib». [IpeKpacHO MOHMMAas MOJOOHBIX
KOHCEPBATOPOB, IIPE/JIaral0 CaMHM HE CTaHOBUTBCS
TAaKMMHM, @ TOJIB30BATBCS PE3yIbTaTaAMH COBPEMEHHOMN
MHXEHEPHOU MbIcaU. OCHOBHBIMU XapaKTEPUCTUKAMHU
JIMCTHILIATOPOB SBJISIOTCS MIPOM3BOJIUTENILHOCTh
U CTENEHb OYMCTKH, OT KOTOPBIX OOBIYHO M 3aBHCHT
KOHEYHas 1LIEHa annapaTa. 3[1eCb OYeHb BaXKHO IIOHATS,
YTO BHICOKAs 1I€HA HE SIBJIAETCS TapaHTHEH BBICOKOTO
KauecTBa TOTOBOro mnpoiykra. IlompoOyro mpuBecTH
B IIpUMep NproOpeTeHne Goroannapara: HOBUYOK KyIHUT
JIOPOTYIIyI0 TMPO(ECCHOHANBHYIO 3ePKANIKy, HO KHOIKH
«czienaTh LIEJIEBP» TaM HeT U He OyneT. B cBs3u ¢ atum
ki HACTOATENBHO PEKOMEHTYIO He  THaThCs
3a JIOPOrOBHU3HON MM MPECTIKEM AUCTHIIATOpa. OnsaTh
JKe, MOXKHO KYIHTh JOPOTYIIMH MeJHbIl anamMOuK,
a Ha BBIXOJE TOJYYHTh BOHIOUYIO JKIKY CpeaHei
MAPIIMBOCTH.

BeiOupast 000t TOBap MM YCIYTy, Kaxubli
13 HAc XO4eT 00wmaTbes ¢ MpoecCHOHANAMH CBOErO
nena. B 4acTH M3rOTOBJICHMS [OMAIHErO aJKOTOJIs
HECKOJIBKO JIET Ha3al sl OTKPBUI [ CeOsl HACTOSIIUX
npoecCHOHANIOB  — KoMIaHuio  «Myskckoe Xx000m»
(r.  Hoocubupck).  CozmaHHas  CHEHHATHCTAMH
0 CHCTEMaM OYHCTKM BOABI M BO3JyXa, KOMIIAHUS
«Myxckoe X000M» YCHEIIHO NMPUMEHSET Ha NpPaKTHKE
3HaHUS W ONBIT 1O HPOU3BOJACTBY OOOPYHOBAHUS
JUIsL IOMAIIHETr0 CaMOIOHOBAPEHMSL.

[Touemy wumenHo «Myxckoe x006m»? IlepBbiM
JUCTHILUIITOPOM, KOTOPBIM MHE JOBEJIOCH I10JIb30BaThCS
B CBOEHl JKM3HM, ObUI M3rOTOBJIEH HMEHHO JTOH
KOMITaHHeH. BpeMs OT BpeMEHM MOIb3YSACh JTaHHBIM
anmapaToM, s HpPUOOpen Kak TEopeTHYecKue, Tak
M NpaKTHYECKME  HaBbIKM 110 JIMCTHILISLMK
u COIYTCTBYFOLIMM 3TOMY TEXHOJIOTHYECKUM
npoueccaM. CrycTs HEKOTOpoe BpeMs, KOrja Jouka
HayduiIach XOAWTh HAa TOPIIOK, Ha COKOHOMJICHHBIC
OT IOKYNKM IOATY3HMKOB CPEICTBA S  PELINI
HpUOOpPECTH CBOM COOCTBEHHBIH CaMOrOHHBIH ammapar.
TiatenbHO M3YYMB PHIHOK MPEICTABICHHBIX AlIapaToB
(HUYero He MoOry ¢ co0Oif mojenaTb — aHATUTHYECKUIT
cKknmax  yma), A caeman s cebd  BHIBOJ,
YTO TI0 COOTHOIICHUIO IEHA/KAa4eCTBO, KOHKYPECHTOB
y «MysKckoro xo00u» mpaktuuecku Her. KoHCTpyKuust
anmapaToB BBIBEPEHHAs, BCE yYTeHO M aopaboraHo!
Taxoke GOJIBIINM IUIFOCOM OBLIO HANMYUE COOCTBEHHOIO
npousBojacTea B Hoocubupcke,
KOJUICKTHB, BCErJa TOTOBBIi HPUATH Ha MOMOLI,

OT3bIBYMBBII

a TAKKe €KEeMECAYHbIE JYIIEBHbIE BCTPEUM COBMECTHO
¢ «KymnapHbIM KiryGoM».

TlocetuB B ropoae HoBocubupcke Bce MarasuHb
JUIsl CAMOTOHIIMKOB, i OKOHYATENIbHO yOenusIcs B TOM,
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Tak mbt n306pen HOOY-PROGRAM. ;) Dto 6b110
MBILIICHHE IOJPOCTKOB, XeXeX. 3abaBHO, MHO3Ke
MBI y3HQJIH, YTO HHKAKOrO pyratejbHOrO —CJioBa
B HazBaHuu Fuxsoft - He ObUIO. DTO OBUIO HpOCTOE
Ha3BaHUE MPOU3BOJHOE OT MMEHH, Xaxaxaxa! ).

AAA: TloHsaTHO Terepb, HUKOTa ObI HE MOIyMAa,
4TO HasBaHue mpousonuio or Fuxsoft. Kcrartu s 3naro
rze ero uckatpb http://www.fuxoft.cz/ . A mMbI To gymanu!
:)) Ilpocro Ha HameM QopymMe €cThb CIEKTPYMHCT
y KoToporo npobiieMs! ¢ hooy programm, Mbl €ro «BCeM
MHPOM» TIEPEIPOrpaMMHUPyEM B TEYCHHE IISITH JIET,
B TeMe Mpo I000Bb, KOTOpas Ha HaieM Qopyme
MOCJIe/IHUE TPHU rojia caMas nomyssipHast )) [Tpounras eé,
MOXKHO HAIMCAaTh KHUTY-TpaktaT o0 OTHOLICHUSIX
MYXXKYHH ¥ OJKCHIIMH, KaK OHO €CTh Ha caMo Jele ))

Csoero pona CTeHa miaJa MHKEHEPOB
U IPOrPaMMHUCTOB. ))
YERZ: : Xaxaxa, xenaro Bam ynauum B 3TOM

0e3Ha/ISKHOM Jele :)

AAA: Tlouemy TbI He ymen ¢ 8bit miatdopm
Ha "B3pocibie" Takue kak IBM PC, TpekepHy0 My3bIKy?
Tlouemy W3 roma B Troj NpOJOJDKACIIb PAJOBAaTh HAC
HOBBIMM  TPEKaMHM Uil CTapbiX  KOMIIbIOTEPOB
M HE MILIEIIb JIEHETr U CJIaBbl BO B3POCIOM MHUPE, KaK 9TO
jenaer  OONBLUIMHCTBO — TANAHTIMBBIX — MY3BIKAHTOB?
TTouemy TbI cBOE X0001 He mpeBpalaensb B ouzHec?

YERZ: IloroMy 4TO s CAMIIKOM TJIYH U CIHIIKOM
1Mo JETCKM OTHOIIYCh K Ju3HH, Xaxax. Crpanaro
crapyeckuMm cinaboymuem. Ha camom jene y MeHs
OJHAXABI OBUI MEpepblB W s Mepelea] Ha AMHTY.
D10 ObUIO B 1994-1995 romax. Ho motoM si BCE paBHO
BepHyiacss Kk ZX  Spectrum. A ecau  Bompoc
0  My3BIK&IBHBIX  JeNax, TO s YBICKAICS
npo(eccCHOHAIBHON MYy3bIKOH Ha NPOTSKEHMH MHOTHX
net. I'maBHBIM 00pa3oM 51 UTPaIl SJIEKTPOHHYIO MY3BIKY.
Ho mno3xke s Bepuyncs k ZX spectrum, Xexexe.
«Bspociple» BelM He TaK HHTEPECHBI, KaK Thl MOI
JyMarth.:)

Bo BcskoM ciyuae, s ONMyONMKOBal HECKOJBKO
CD pmuckoB B Ilomsme (¢pupma Generator); Epore
(dupmbr:  Poponaut, Cue-Records, Melody Maker
u apyrue); Azun (GUPMBI HE TIOMHIO, 3TO OBLIO MHOTO
netr Haszaf...). YacTWuHO JMCKM OBUIM  JIOCTYITHBI
n B Amepuke (pupma CD Baby n A Different Drum).
Ho snexrponHas My3blka He OblIa IOITYJISpHA, Xaxaxax.

T-Soft'ts

B KOHIIE KOHIIOB S JI0 CHX TOpP 3aHHUMAaIOCh TBOPYECTBOM
Ha ZX Speccy. 3)

AAA: B kakux mpoekTax ThI ceifyac 3ajeiicTBoBaH,
YTO KIaTh NOKJIOHHUKAM TBOCTO TajJaHTa B Oiinkaiiiiee
Bpemsi?

YERZ: S xouy omyOiamkoBaTh — anb0oM
¢ Atari 16/32bit (Falcon, TT i ST+Midi):

http://yerzmyey.i-demo.pl/Yerzmyey-
uTTerly unseTTling transmiTTal.mp3
1 ansOoM ¢ My3bIKoii ¢ Raspberry Pi:
http://yerzmyey.i-demo.pl/Yerzmyey-R_Pi_Zwei.mp3

Ho 4To mosy4uTcs, Mbl YBHANM TIO3KE. ..

AAA: Ecim s tebe He 3amaM 3TOrO BOIpoOca,
TO MeHs HHKorga He mnpoctut Rindex )) 3a kakyio
(GyTOOIBHYIO KOMaH/Ly Thl OOJIEeIIb U YBIEKAJICS KOraa
HU Oy/b KaKUM JIHO0 BHIOM criopTa?

YERZ: Xexe, s COBCeM HE MHTEPECYIOCh KaKUM
b0 crioproM. :) M3Bunute, apy3bs mMon :) B camom
JIeJie MeHSI HHTEPECYeT TOJIBKO aJIKOTOJIb!

AAA: Kakue mnepBble AEMOHCTpAllUd Thl YBHUJIEI
Ha ZX Speccy, paccKaxxu CBOE TepBOE BIICYATICHUE
oT yBuaeHHoro? I emgé, TH mocemanm B JETCTBE
PaANOPBIHOK MK OAPaXoJIKy, MOKYIasi TaM KAacCEeThl MIIN
JIUCKETHI?

YERZ: Ax, nepseie gemku!... XMMM. D10 OblLin
TJIABHBIM 00pPa30M JIEMKH C 9TOr0 caiTa:

http://zxspectrum48.i-demo.pl/classic_demos.html

ST nomuio 13 sToro nepuoza: Szafran Demo, Signal
Part 3, Signal Part 1, Sabrina Demo, Popcorn Part I
(NIET moj "Popcorn”, haha), Popcorn Part III, The Best
of Phil, Palace Demo Part 2, Palace Demo Part 1, Song
in Lines sjeria, Infamy Demo, MIX Demo, Mirage
cepust, Mega Sound cepust, Magnificent Laugh, Koledy,
Dobranocki, KIX AY Demo, Kaz First - Second demo u
Best cepust, Kassoft Demo cepus, FANTASY, Little
Demo Dynamite Duo, Dragons' Party, Crazy Sample II,
Circles, CD Demo, Bubble Demo, BIM-BAM, BIG
BANG, Beruska Demo (koneuno sxe!!!), Amiga Demo,
128 DEMO Part 3, Turbo Pascal cepusi, Robocop, Atari-
Shit cepust, Flame 1, KIX 48K, Big Shit cepus, Great
Shit 48, Depeche Mode The Singles 81-85, M&Z Musics
2, Smurf's Shit cepusi, Summer Sounds cepusi, XTREE,
Norton Commander Demo, The Collected Works Part
1.
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KaKIOW wuTepaunmu e 3BOJNIOLMOHHOTO — PA3BUTHS,
U 10 HAIMYUI0 KOTOPOTO MOJKHO OINPENEINTh, SIBISETCS
JIM 9Ta UTeparys Bcé emé pa3sBUTHEM CIIEKTPYyMOBCKON
APXUTEKTYPBI, MM yXKE YEM-TO HE OTHOCSIIUMCS K HEH.
Jns  ZX  Spectrum  KayeCTBEHHBIM  KpHTEpHEM,
003aHHBIM ~HPUCYTCTBOBATH BO BCEX MTEPALMAX
9BOJIIOLIMOHHOTO Pa3BUTHS €I0 apXUTEKTYpPBI SIBIAETCS
ero KoH(Hrypauus namsTH, BbIIEIEHHAs MOJ BHIIEO
O3Y B 8kb mnomycrpanune namsatn. Kaxkpgas Taxas
MOJTyCTpaHNUIIA, pa3jielieHa Ha TpH obiacTu: nepseie 6kb,
crienyronme 3a uumu 0,75kb, u ocranehbie 1,25kb. B
000#  apXUTEKType, SIBISIONICICS  9BOIOLHOHHBIM
pasButeM ZX Spectrum, B kauectBe Buaco O3Y
HCHOJIB3YIOTCS TOJNBKO MCKIIOUMTENIBHO MIIM IepBas,
n/unn Bropast obnactu nomycrpanuisl O3V, a TpeTbs
00JacTh HE MOJKET HCIIOJIb30BaThCsi B KAUECTBE BHJIEO
O3V, 6e3 orpaHHYCHNUsI Ha KOJINYECTBO U PACIIOIOKEHHE
caMHX TIIOJycTpaHul] B o0meM mpocrpanctee O3V
KOMITBIOTEPA.
KonnuecTBeHHbIH KpUTEpH OTBEYAeT
3a pas/ielieHue 110 KOJIMYECTBEHHBIM XapaKTePUCTHKAM,
TaKUM Kak oOLas NPOM3BOJUTENBHOCTE (3aBUCAIIAS
He TOJIBKO or COOCTBEHHOTO npoueccopa,
HO U OT JOTIOJHUTEIBbHBIX ycKopuTenel u cucteM [1/1T),
BHUJICOPA3pELICHNE, KOIMYECTBO  IIBETOB,  HAJIUYMSL

JIOTIOJTHUTEIIbHBIX 3BYKOBBIX reHepaTopos, iin LIATTos.
3. I'pynnet knaccugpuxayuu.

Yro mnoiyduM B pesyibTate KIacCH(pUKALMH
[0 KA4YeCTBEHHBIM U KOIMYECTBEHHBIM KpPHTEPHAM?
Jlns TakuxX NPOJYKTOB KaK JIeMo, rpaduka uiu Mys3bIKa,
MOJIYUM HPOCTYIO KIACCHU(UKALMIO B TPH TPYIIIBL:
Wild, Enhanced, Native. FIrpel HeT cMmbicia paszieisith
Ha TPYNIbl BHYTPH OJHON  IIaThOPMBI  BBHIY
X MaJOYHCICHHOCTH, a Ooliee YMECTHO pa3JensiTh
Ha  TIPyNnIbl [0  PaspsIHOCTH  UCHOJb3YEMOIro
nmpoueccopa, U 063 OIIAAKM Ha  HUCIOJIb3YeMbIe
YCKOPHTEIIH.

Pesynprar NpUMEHEHNs KaUECTBEHHOTO KpHTEpHs
Bcerna OyneT MMeTb OWHApHBI XapakTep, U Oyner
omnpenenaTh, Au00 MPOIYKT OTHOCHTCS K KaTEropHu
Wild, 1160 K OCTaIbHBIM JIBYM KaTErOPHSIM.

KonnuecTBennbrii KpuTepuit TO3BOJISET
Pa3/IeNUTh NPOAYKThI HA TPH I'PYIIIbL

Wild -  WCHONb3yIOIHE  JOMOJHUTEIBHBIC
Bupeoyckopureny, IIJIl, uau 3ByKOBblE CHCTEMBI
€ COOCTBEHHBIM ITPOIIECCOPOM;

Enhanced - WCTONB3YIOIME KOJIHYECTBEHHBIC
N3MEHEHUsI XapaKTepPUCTHK apXUTeKTyphl ZX Spectrum;

Native -  WCHONB3YyIOIME  BO3MOXKHOCTH,
OrpaHUYCHHBIC BO3MOXKHOCTSMHU APXUTEKTYPBI

ZX Spectrum 128.

Cymmupyst oba MoJTy4aem
XapaKTEPUCTHUKH TPYIIT KIACCH(HUKAIINN TPOTYKTOB!

KpUTEpHs,

Wild - To, 4ro He orHOCcHTCI K ZX
[0 KA4YeCTBEHHOMY KPHTEpUIO, MIH TO, B Y&M
MOBBILIEHHE [POU3BOUTEIBHOCTH
MPOLIECCOPOM

a C IOMOWBI  NPOrpaMMHUPYEMOr0  YCKOPHUTEINs

CHCTEMBI
JIOCTHIaeTCs. HE KOMIIBIOTEPA,
(ITATI, GauTTep, WM NPOrPaMMUPYEMBbIi CHPAaTOBBII
JIBHIKOK), HJIM JIOTIOJTHUTEIEHOTO MPOIieccopa.

Enhanced - T0, 4TO 10 KA4€CTBEHHOMY KPHUTCPHIO
OTHOCHUTCS K ZX, HO OTJIMYAETCS M0 KOJMYECTBEHHBIM
mapaMerpaM, TaKMM ~ Kak:  paspelleHHe  9SKpaHa,
KOJIMYECTBO LIBETOB, MAIUTPA L[BETOB, TEKCTOBBII YKpaH,
TaKTOBas ~ 4acTOTa  MPOIECCOpa,  HCIOJIB30BAHHE
3BYKOBBIX TEHEPaTOpOB CBEPX EJUHCTBEHHOTO AY,
ucnonb3oBanue LIAIloB ¢ pa3psgHOCTBIO  BbIlIE
4yeThIpéX, M KOIMYECTBOM KaHaioB Oosiee TpEX
(T.e. ¢ Pa3pSAHOCTBIO M KOIMYECTBOM KAHAIIOB BBILIE,

yem y AY).
NOT-S 0{’%
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IPE3CHTAlUs O CO3JaHMH My3bIKH Ha KOMIIBIOTEpax
ZX Spectrum. Haxoneny To MHE yjajaoch MoObIBaTh
B SINOHMH, KaK ThI YHOMSHYJI BbILIE. A €IIE B 3TOM TOJY,
BO3MOXHO, sI Oyay urparb KOHIEPT B AMepHKe.
Ho, 570 3Haenb, MOXUBEM —YBUANM.

O Smonum s MoOTry pacckasaTh, 4TO 3TO OYCHb
KpacuBasi CTpaHa. Tam JKMBYT 3aMedaTelIbHbIC JIOAN.
Bcé taM BBINIAANT Kak B KHHO, NPSIMO TaK, KaK MbI
MOkeM BuieTh B SImonckom dumbme. Xexxex. Ha camom
neine 1)  KoHuepr momy4mics O4eHb  XOPOIIUM.
Beur Oosbmroi 3an M cobpanach Ooiblias ayIUTOPHS.
Ho st aymaro, 4ro Ha 95TOT KOHLEPT BCE ke ObLIO
HAJOXKEHO ub€ TO MpPOKIAThE, Xexe. Bo TepBbIX,
Mbl MCHOPTHIM MOH cuHTe3atop Yamaha. Ho Ham
yAanoch ero mno4uHuTh. IloToM MBI CcOXIIIM MOH
KOHBepTep 2jeKTpodHeprun. Ho MHe ynamock KynmuTh
nBa HoBeIX. (ax!!l) ITorom okazamoch, 4TO y HHX
6b11 Tosbko 60Ge VGA  monutop. Speccy2010, urpan
YEPTOBCKU OBICTPO M BBICOKO H3-3a 3TOro. Ilomyumnach
POCTO, Kakas TO mapojus, xa-xa. Ho B utore yzaamoch
HaiTh npaBuIbHbI MOoHUTOP 50GC. B KOHIIE TO KOHIIOB
MBI TOJKIIOUIIN anmapatypy K wmukmepy. M uro?
B fieHb KOHIEPTa OKa3aloCh, YTO MHKILIEP MOBPEAMIH
B CaMoOJIeTe, OH TIOJTYYHII yJap, Mocie KOTOPOro OH ObLT
coBepiIeHHO MepTBhIM! Xa-xa... MOMEHTaIbHO, mepen
KOHIIEPTOM MHE JajiM 3aMEHMTEIb MHUKIIEpa, HO OH
HE MMeJI CIIeHHAIbHBIX 3BYKOBBIX 3((DEKTOB, TaKHe Kak
Obim  Ha  Moém.  Arrrrrrgh!  Tlostomy — KOHuEpPT
HE TIOJTYYMIICSI CTOJIb XOPOILIMM, Kak si Obl XOTeN ero
crenath B mpaeane. M Bbl BCE 3TO MOKeTe 3aMETHTB,
IPOCMOTPEB 3aIHCh KOHIEPTA:

https://www.youtube.com/watch?v=FOx9InNtU3A
3Byk n3 Korg Monotron cuHTe3aTopa OBLT CIHIIKOM
CBIPOIA, Beslb OH ObLI coBceM Oe3 addexToB, arrrrrrrgh!!.
Ho He cmoTpst Ha BCe 3TH TNPOKIATbS, KOHLEPT
HOJIYYHIICS KPYThIM. Xexexe ))

AAA: Kakoii y Te0st MOOWIBHBIH TenedoH 1 Kakas
MEJIO/IHsl CTOUT Ha 3BOHKE?

YERZ: Xexexe, mHe HpaButcs Ilonbckoe xenes3o
n obopynosauue. [Toaromy y mens ITonbckuit Tenedon
MacCom, xexexxe. OH HOBBIH, HO BBITJISIIUT
10 OJIBJCKYJIBHOMY, Xa-Xa. TaM HeT MEJOJMH, TOIbKO
HOpMasIbHBIA TenedoHHbIH 3BOHOK. Ho Korjga y MeHs
6b11 TeneoH Simens, Tam ObLTa BO3MOXKHOCTH MHCATh
cobctBennbie 1bit puarTomsr ! ;) Takme xe,

T-Soft'ts

kak Menoaun Beeper, na ZX Spectrum. W y mens Ha Tom
teneone Obuta Menomus u3 urpel «Robin Hood»,
KOTOpYIO s Hammcal caMm, IpsMO B 3ToM TenedoHe,
xe-xe. M s5Ta Menmoaus crTosia y MEHS Ha 3BOHKE
B TEYEHHE MHOTHX JIET.

AAA: Iocnennmit BOIIPOC. C KEeM
13 JEMOCLEHEPOB Hameil miaaThopMbl Thl JIMYHO
obmajacs M Kakoe BIEYaTIEHHE OCTalloch OT OSTHX
nmozei? Hampumep, MHEe MHTEpeCHbI pedsATa U3 IPYIIIbI
Ate Bit, xynoxHuk Piesiu.

YERZ: XmmMm. Sl 3Hat0 MHOro JeMO CIEHEpOB,
HO HHKOro u3 AteBit yimuno He 3Hat0. XoTsS A MoOr
BCTPETUTh  Ha
Atari demo Party, HO 1 TaM OOBIYHO HOJHOCTBIO IIbSIH

KoHeuHo  Piesiu KaKOM-HUTh
M BPAL JIM BCIIOMHIO 3TOT MOMEHT :) XOTs OYeHb
BEpOSITHO, YTO 3TO ObuTO, Hanmpumep Ha SillyVenture
party (camoe Goxburoe Atari Party B mupe). 13 Poccun
g Berpedan Lord Vadera (LVD) wu  Megusa.
W3 Benopyccun st Bctpeuancs ¢ Breeze. Tax e ¢ Raver,
on Bpoae Obl Obur n3 JlarBuu? Tak ke s BCTpedan
HECKOJIPKO KJIACCHYECKMX J€MO CLIEHEpPOB, TaKUX Kak
Mat/ESI, Ziutek/ESI u Bcex pe6sr u3z Illusion Group:
Radxcell, Kriss, Pyza. 3 Anruun st Betpedan Gasman
(xoneuHo xe!), Icabod, ax :) u Equinoxa. 1 koneuHo xe
s BCTpedal M oOWaJIcs cO MHOTMMH JIOAbMH u3 HYexun
u Cnosakuu: Factor6, TDM, Ellvis, Paul, Mike, Baze,
Lamer Pinky u Bce pe6sita ¢ JH-Con party.

ST X0ouy HarocyIe/I0K cKa3aTh, 9TO ObUIO Obl HEIIOXO
MO3HAKOMHUTBCs T00MKe ¢ Poccuiickumu cLieHepamu.
OTpIrpaTh CBOH KOHIEPT Ha Bammx meponpusaTHsx.
TTute pycckyo Boaky! Xopomryro pycckyio Boaky!
Oro 66110 OB 0YeHb KpyTOo! HO THI 3Haenb mpoOseMsl:
HET JICHET, HeT BU3bl U Tak jainee. JKusHb mocnenHee
BpeEMsl — JIEPbMO.

AAA: Sl oueHp HaIEHCh, C 3TOM MeuTol Tebe
MIOMOXET Hall HACTOSMIMU cueHep - newart, KOTOpBIA
BIIOJIHE MoT ObI TeOsi mpuriacuts B [Intep na CC2015.
Sl mymaio, TBOE BBICTYIUIEHHE, CTaja0 Obl HACTOSIIMM
YKpalleHHeM
TIPEoJIOTUMBI!

MEPOIPUSITHSI. Bcee po0eMsl

Ep3, orpommeiimee cmacu6o Tebe 3a MHTEPBBIO,
g Obl Jjaxe cKaszal IIPOCTO JpyXeckyio Oeceny.
He oxwppman, 49ro y Hac c¢ TOoOOH MONy4YHThCA
TaK JymIeBHO mobonrars. XKenaro ycrexoB B TBOPUECTBE
M B IIEJIOM IO KU3HH.

Za RU em #1 Development U

Pa3sumue kxomnviomepHoix
naamg¢opm na 6ase

Juckpemmuoti A02uKu.

(Black_Cat)

M OKEeT 1M B Hamle  BpeMsl  TOTAIBHOTO
ucnions3oBanuss FPGA u  Development board,
HMMETb CMBICIT Pa3BUTHE JIFOOUTEIBCKUX KOMIBIOTEPHBIX
wiaTGopM Ha HJIEMEHTHON 0a3e JUCKPETHOM JOTUKH?
MHe  NpeACTaBIseTCs,  4TO  CyThb  oOpaiieHus
K JUCKPETHOW JIOTMKE NpH pa3pabOoTKe COBPEMEHHBIX
JIIOOUTENTBCKUX KOMITBIOTEPOB B TOM, YTO TaKUE CHCTEMbI
H3HAYAIBHO  O0JNIAJAIOT  apXUTEKTypOoOOPa3yHOIIMM
CBOWCTBOM, B oTimune oT cucteM Ha FPGA, kotopsie,
KaK MNpaBWJIO, MPEJHA3HAYCHBI Ui Pa3pabOTKH
MPOTOTHUIIOB YCTPOWUCTB, U B CHJIy HCIIOJIb30BaHUS B HUX
FPGA, npuHINNIANEHO HE MOTYT PacCMaTpPHBAaThCs Kak
KaKHe-TO allapaTHble apXUTEKTYpbl, a TOJBKO Kak
TIOJIUTOHBI JUISl 9KCIIEPUMEHTOB. AIlapaTHas CHCTeMa Ha
JIUCKPETHOM JIOTHKE YK€ COJICPIKUT B cede apXUTEKTypy
yCTpO¥iCTBA, B TO BpeMsi KaKk ammaparHas CHCTeMa Ha
FPGA 6e3 3arpyxeHHON KOH(HUrypamun, 9T0 He Gojee
4eM KyCOK TEKCTOJIUTa, INIACTHKa M KpeMmHus. To, 4to
anmnapaTHas apXUTEKTypa KOMIBIOTEPOB HCIOJIb3YOIINX
FPGA 3axioueHa B 3arpy’kaeMoM KoJie, POAHHUT HMX IO
TEXHOJOTHU pa3paboTku " COIPOBOKICHHS
C TPOrpaMMHBIM OOECICYEHHEM, H3-3a 4YEero MHOTHE,
Janékue OT COBPEMEHHOM SJIGKTPOHMKM JIIOJH, Jaxe
omMOOYHO  NPHYHCIAIOT  cucTeMbl Ha  FPGA
K HPOrpaMMHBIM  OMYJISITOPAM, YTO, HECOMHEHHO,
omnd04HO, KOO ITO peasbHbIC ANIapaTHbIE CUCTEMBL.
Hepmocratok cucteM Ha AMCKPETHOH JIOTHKE,
COCTOSIMIT B MX OYCHb MEIJICHHOM  Pa3BHTUH,
TpeOyIOIIeM MHOXECTBA MPOMEXKYTOUYHBIX BapHUaHTOB
ApXUTEKTYpbl,  IPUMEHUTENIBHO K  JIOOUTENbCKOI

pa3paboTKke MpeBpaIiaeTcsi B OCHOBHOE JIOCTOMHCTBO,
nbo pasBUTHE MPOTPAMMHO-ANIAPATHON IIAT(HOPMBL
npeJrosaraeT ed TOAIEPKKY MIPOrPaMMHBIM
obecrieueHneM, a T.K. dTa Iuiatdopma soOHTeIbCKAS,
TO M MPOrpaMMHAast MOUIEPIKKA MPE/IoIaraeTcst CHiIaMu
mo0uTeNnel, a 3TO MPOLECC OYeHb HHEPLIHOHHBIN
BO BPEMCHH B CHJTy HMEHHO JIOOUTENIbCTBA, Kak (hakropa
MOTHBALHH.

Emé oaHMUM  HOJNOXKHUTEIBHBIM  (hakToOpoM,
CBONCTBEHHBIM CHUCT€MaM Ha JUCKPETHOW JIOTHKE,
SIBIIICTCS  HEOOXOAMMOCTH ~ HKOHOMHOTO — Pa3BHTHS
ApXUTEKTYpPbl, T.K. OrPAaHUYCHHE HA OJKBHBAICHTHOE
KOJIMYECTBO JIOTMUECKHX OJJIEMEHTOB Yy TaKHX CHCTEM
Oomee kéctkoe, Hexkenun y cucrem Ha FPGA,
YTO MpUydYaeT pa3paboTyMKa K CHCTEMHOMY MHOJIXOMIY
B PasBUTHH, OTJMYAOIIEMY  CTapyl  MIKOJY
pa3paboTyMKOB OT Pa3pabOTYMKOB HOBOH  IIKOJIBI,
HE  HMEIOWMX  TAKOro  OmbiTa, W  3a4acTyi0
UCIIONIB3YIOIIUX ~CYry0O IpPOrpaMMHCTCKHE IPHUEMBI,
BIUIOTH JIO THUIMYHBIX HPOrPAMMUCTCKUX KOCTBUICH,
YTO JUIs pa3pabOTINKOB CTAPOIl MIKOJBI SIBISIETCS TPOCTO
BOIIHIONICH AUKOCTBIO :) .

Taxum 00pazoM, XOTS JIIOOUTEIBECKHE CHCTEMBI Ha
FPGA nMeioT HeCOMHEHHOE TPEeHMYIECTBO B CKOPOCTH
anmapaTHOr0 pa3BUTHUS, HO Y4YHUTBIBAs, YTO B LIEJIOM
pasButue [IPOrpaMMHO-AIIAPaTHON m1aThopMbL
OIpEENACTCS TaK JKe M Pa3BUTHEM CIEHH(DHIHOTO
[POrpaMMHOTO  O0CCIIEUCHUsT MO ITYy alapaTHyIo
waTGopMy CHIaMU JTIOOUTENEH, TO PH JTIOOUTEIHCKOM
pa3BUTHM OCOOON Pa3HUIIBI B TEMIAX PAa3BUTHS MEXIY
anmapaTHbIMU MIaTGOpPMaMH Ha JIUCKPETHOM JIOTHKE
u Ha FPGA wmer. T.e. mis mOOHTENTBCKHX CHCTEM,
[0 WMHTErpajbHBIM TEMIIAM Pa3BUTHs, IIAT(HOPMBL
Ha JucKpeTHOW normke W Ha FPGA comocTaBUMEL
EnuncTBeHHSBIH (axrop, JlaroLHi HEKOTOpbIE
npeumyiiectBa FPGA miatdopmam - 3KOHOMUYECKHH,
T.C. TaKue 1aT(hOpMBI MeHee 3aTPATHBIC
B X alllapaTHOM Pa3BHTHU. B CBOIO ouepesb CHCTEMbI
Ha JINCKPETHOMH JIoTHKe o0sanaiorT JpyruM daxropom,
IPUHIUINAIBHO OTCYTCTBYIOIUM y cucteM Ha FPGA -
perpo aM3aifHOM, 4YTO B JIOOMTENBCKUX pa3pabdoTKax
3a4aCTYIO SIBISCTCS IPUOPUTETHBIM (haKTOPOM.

TakuM  00pa3oM, TOABOIS  WTOT,  MOKHO
OIIPeJICTNTD, 4uTO paspaboTka JIFOOUTEITECKUX
IPOrpaMMHO-AIAPATHBIX CHCTEM HEeOOJIBIION
CIIO)KHOCTH (0 COTHM  KOPIYCOB Ha  ILIaTe)
HAa JIUCKPETHOW JIOTHKE BIOJHE ONpaBlaHa, |
COINOCTaBMMA I10 HMHTCTPAJbHBIM TEMIIaM Pa3BUTHS C
ananoramu Ha FPGA, a Juis Gosiee CIOXKHBIX CHCTEM
Beibop FPGA OGomee 1enecoobpa3eH UcCXoas U3
YKOHOMHUYECKHX COOOpaXKeHHIl.

Now*—so{%
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IIporpammel.

B Bo3myxe BUTANIM MIEH  CTPEMHTEIBHO
pacryiero 6usHeca.

Kaxprii MIPOU3BOUTED nymail,
YTO NMPOTrPAMMHUCTHI MOAJEPIKAT UMEHHO €TI0 BapUaHT,
HO BCE 3ape3epBUPOBAIH COBMECTHUMOCTh
¢ ZX Spectrum 128K, HecMoTps Ha  TO,
YTO MpOrpamMM MoJ Hero Obuto emé Mmano. Kaxniprit
NPOU3BOAUTENIL HAa IEPBBIX IOpax OBUI TOTOB
CIIOHCUPOBATH pa3paboTKy Mporpamm Juisi ceds - Tak,
TOT XK€ 30HOB 3aKa3aj My3bIKAIBHYIO HpPOrpamMMy
BacunbeBy AHTOHY.

"Konmop" u "MHKpOApPT" uUMeNnu COOCTBEHHBIH

mTaT nporpavMmuctoB. Ho HysxHa Oblna...
Onepaumonnas cucrema.

IToxa xommepueckuii cymeprnpoekt iS-DOS
emé He BBINIEN HA PHIHOK, OTBET ObLI OAMH M 0e3
BapuanToB - CP/M.

Orta onepanoHHas cuctema - crangapt s Z80,
oHa wuMena ropy codra, a cpexu CrHekTpyMoB
YCIHELIHO IpUMeHsuIach MHoro JieT Ha Timex Sinclair
2048/2068, ZX Spectrum +3, a TaKke B NOJbCKUX
M PYMBIHCKHMX KJIOHAaX, B 4eHICKuX JeBaiicax or LEC
u Sinsoft, ma Aerco FD-68 Floppy Disc Drive
M KTO 3HAET, rae euie.

IToxa Aunpeit Jlapuenko apantuposan CP/M st
"Ckopnona", a Kamunp Kapumos - s "Ksopyma',
Profi 1 ATM Turbo (a Taxxke Oemnopycckuii baiir)

T-Soft'ts

npencrapumu  yxe  rotoBele  CP/M-pemenns.
B ciiyaae ATM Turbo - gaxe B II3Y n ¢ pa3merkoit
ot TR-DOS. A 0coGeHHO UM 1TOMOTJI. .

Pacmupennas rpaduxa.

B ommune or Timex'a, Profi u Baiita, B ATM
Turbo pewuian NpUMEHATb B PaCUIMPEHHOH rpaduke
paspeenusi, coorserctBytomue IBM PC: 320x200
u 640x200 (B TOM 4YHCIE IOTOMY, YTO CTAaHAAPT IS
CP/M - 80 cumBoI10B B cTpoke). U B oTiume OT HUX
Ke, yXKe C TEepBBIX BEPCHil Ipaduka BBICOKOTO
pasperieHus Obuia packpaiieHa. 3a0HO ObLT cenaH
U BTOPOHl JONOJHHUTENBHBIA pEeXUM - 16 LBETOB
Ha TouKy. Ero orcyrcreue craBmwmm B BuHY Profi
B 1993 rony B mnapoauiiHoit Best 0 Super Demo
(xak oTBeT Ha pekiamy Profi, KOTOpyIO HCIMOABOIL
npoBoamwna ¢upma THD), HO ObIIO yke MO3IHO -
"Konnop" (uim "Kpamuc"? ucropuro emeé npeacTout
packomaTb) TOJBKO PAcKpacHiI CBOIO IpaduKy
BBICOKOIO  paspelleHMss M He ObUl  TOTOB
BKJIaIbIBaThCA B pa3paboTKy Janble.
A "MukpoApt" pucknyn - u nodasui B Typ6o 2 emé
U TeKCTOBBIH pexuM. OKazaloch, 9TO HECIOXKHO,
M BCE HE BBIIUIO 32 TPEACNBl OJHOM IUIATHI
(y Profi nBe). ATM Typbo ycraHaBIHBaJICS B KOPITyC
TIK "Mukpoma". (Ckopnuosn - B kopnyc "Kopsera".
V baiira u Profi 6b11m cBOU KopITyCa.)

A Kak cenaH pexxuM 1BeT Ha Touky? OuveHb
IIPOCTO.

1. PeamusyeM ammapaTHBII — MyIbTHKOIOP
(mmpocTo MHAYE MYJIBTUILICKCUPYEM aJpeca).

2. INogHuMaeM ero 4acToThl B JiBa pa3a (aBTOPbI
peumy caenath 3o AByMst nuHelikamu O3V, 4To0bI
HE 3aMOpaKMBaTh IIPOLECCOP) U HCIOIb3yeM emé
OIHy ajpecHyto muHuIo. [Tomydaem pexum hires.

3. BMmecro 4YTeHWs B PErHCTPHI aTPUOYTOB
M pacTpa YHMTAaeM TOJIBKO B PETHCTp aTpHOYyTOB.
B pactp xommyTupyem meannp. ITonydaem to camoe
pacmonokenue OuroB B Oaifite: %RLRRRLLL.
BrocnencTBuu cxema IBeTa Ha TOUKy Jutsl [lenTarona
OblIa ceNaHa Tak xe.
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Arcade Game Designen{AGLY)
Arcade Game Designer.

Kodoeswtii 3amox.

(Kas29)

3 JpaBCTBYiiTe  yBakaeMble JIIOOMTENH  3aMeya-
TEJIHOTO KoMIbloTepa ZX Spectrum!

JlaBaiiTe ~ cerogHs,  pacCMOTPUM  BapHaHT
npocreiimero KOJIOBOT'O 3aMKa. JlomycTnm,
Bel mpuaymanu B AGD wurpy, KkoTtopas COCTOMT
13 HECKOJIBKUX YacTeH.

Ho xak ObITh, €CIIM MOCIEMYIOIIYI0 YacTh HMIPBI
MOJKHO CIIOKOIHO 3arpy3HTh U UIPaTh 0€3 IPOXOXKICHUSL
npeabiayiei? Tepsiercst cMbicin urpsl. Toraa HysKeH
3aMOK, KOTOPBIi HE MO3BOJIUT UTpPaTh O3 HEOOX0IMMOTrO
Kioya. A Kiod OyleT 1aBaThCs, IIOCIE YCIEHMIHOIO
MPOXOXKJICHUS ONPEACNEHHOr0 TAra UTPHI.

Taxkoti sapuanm 3amka UCHOIb3YEMCA 8 KACCEMHOUL
sepcuu uepot "MYSTERY”

W3zBectHO, uTo B AGD Her koMaH[pl, KOTOpast Obl
3alOMHHAIIA TT0CIIe0BATEIbHOCTh BBOJAUMBIX CHMBOJIOB.
EcTb TOJBKO JIHIIB IEPEMEHHBIC. . .

Yrto K, C MOMOILIBIO TEPEeMEHHBIX U OyJIeM 3TO
OCYIIeCTBIATE. PaccMoTpum  mpocreifmmii  BapuaHT,
HE eJIMHCTBEHHbII 1 He caMblii IPaKTUYHBIN.

Jlist Havana BeIOepeM HeOOXOUMBIH pa3Mep OKHa
(pa3Mep OKHa IIPUBOIUTCS TOJIBKO JULSl IPUMEpA):

3aTeM HapuCyeM HYXKHBIH HaM Kypcop:

IToToMm pucyem Takoit 6:10k:

,Z[anee c0371aéM B TEKCTOBBIX COOOIICHUIX ciienyrouiee:

Now*—so{%
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ATM Typ6o n3HAYaIBHO COAEPIKAT H MOJAEM Ha
ocHoe storo LAIT (¢ mommepxkoil B mepByro
ouepelb B Iporpamme "AOH-Cekpetaps"),
HO BIIOCJIEACTBHM OKa3aj0Ch, YTO JIydlle IIPOCTO
ocraButh LIAIl u ALIl, a wmomem mnpoaaBaTh
OTIEIBHO.

A Mope 1(ppoBOil My3bIKH Hago OBLIO XPaHUTH,
YISl 4ero ObUT HYKEH...

Keécrkmii tuck.

ATM Typb6o 2 coneprai, 10 BCeil BUAUMOCTH,
TepBbII KOHTpOJLIEP JKECTKOTO JIUCKa
it CrekTpymMa B HCTOPHHU, Ha 3TOT pa3 ONEPEauB
Profi. On ne 6bu1 Kak-To ypesan (st MFM-nuckos,
i uist ojoBuHKH IDE) - 9T0 OBLT MONHOLCHHBIH
IDE-untepoeiic.

K nemy moxkHO ObuTO mogximounth 1 CD-ROM,
HO B Te BpeMeHa J5T0 OBUIO OYeHb JOPOro
(xorma ato crano némeso, Ha ATM Typ6o cramu
Urpath C Hero (GMIbMBI - HEIUIOXO JUIS TEXHUKU
Ha COBETCKOI1 2JIeMEHTHOH 0asze :)).

Tlonnepxkka "BuHYecTepa" MNpeaycMaTpUBAIaCh
B camoM CP/M (1o ects mpsmo B I13V), uro memano
KOMIBIOTEp emé Oimke IO  BO3MOXKHOCTSM
k IBM PC, KOTOpBIil CTpPEeMHTEIbHO JIeLIEBEN
u noptun OusHec. (BnocnenctBum MukpoApry,
KaK ¥ ero KOHKYPeHTaM IO IIeXy, TOXe HPHIIIOCH
NPUTOPrOBBIBATH HMH...)

Kcrati, TeM  BpeMEHEM  CBOpauMBAaIOCh
TPOU3BOACTBO 3HAMEHUTOU 58-KIaBUIIHON
TIEHOYHOU KIIaBUATYPBI oe3 OYKBBI u

(xTo e€ paszpaboran?) W HacTama IOpa MEPEeXOJHTDH
Ha IBM-oBckmii mmprnorpe6. A s 3Toro Obul
HY’KCH...

KounTtposuiep ki1aBuaTyphbl.

B ATM Typ6o 2 ycTaHOBHIIM MUKPOKOHTPOJLIEP
1816BE31 ¢ ocTpoyMHOI IpOLIMBKOH, KOTOpas
pealn30BbIBaIa MIOCIEe0BATEIbHbIN mopT
u noguepxkky XT-knaBuarypsl. IIpeanonaranocs
HOJKIIIOYATh K II0CIIEOBATEIbHOMY IOPTY U MBIIIb,

T-Soft'ts

HO IporpaMM IIoJ HeE, IO Bced BHUAUMOCTH,
TaK M He Hamucaud. 3aTo ynoMmsiHyThii Kammib
KapumMoB ~ cMOr  NHOAKIIOUUTH  TyAa  MOJEM
1 HPOTIHHIOBATh HHTEPHET:)

Kcraru, nepeeie Bepcun ATM Typbo umenu
BEIXOJ] Ha TyMOJep TypOo-pexnma, KOTOPBI MOKHO
ObITO  ycTaHOBUTH B Kopmyce "Mmuxpomm" wim
B crapom kopmyce or IBM PC. Ho kopmyca
oT "Mukpomn", BUAMMO, CTaHOBHIHCH PEIKOCTHIO,
a Ha HOBBIX PC-IIHBIX KOpIycaX KHOIKA YXe
ncyesana, 1M03TOMy TyMmOJep 3aMEHWIM Ha MOPT -
Gmaro mopthl Temepb ObLIM CKpbIThie. C ITUMHU
CKPBITBIMH [OPTaMM 3a0[HO OTHaja HEOOXOIUMOCTh
BO BBCICHUHM "KHONKM OJOKUPOBKM MHOPTOB"
(xotopast Obuta y Profi), eé Toxke Hekyma ObLIO
YCTaHABJINBATh.

KpaeBoii cuctemublii pazbéMm, kak Ha Profi,
HUKaK Helb3st ObLIO  yYCTAaHOBHTH B KOPIIyC
or IBM PC. ATM Typ6o He comepxkal Takoro
pa3zbéma, Oblia BBIBEJICHA TOJNBKO Iapa IOPTOB
JUIs TIOAKJIIOYEHMsT nporpammaropa. B utore mocie
nosieiaenus  General Sound ero  nmpuUxoIMIOCH
[O/(BEIIMBATh HA MPOBOJAX. YiKke B Haum guu Zorel
paszpabateBaer Bepcuto ATM Typ6o Ha crapoit
3JIEMEHTHOI 06a3e, HO C CHCTEMHBIM pa3bEMOM
kak Ha Ckopnuone. Ha HOBO# snemeHTHOW Oasze
Takue peanmuzanuu ATM Typ6o yxe ectb - ZX Evo
n Pentagon 2.666LE. B xommblotepax Ha FPGA
cnenate ATM Typ6o u3 e€ npenka - Ilenrarona -
3T0 1pocto u3MeHuTh 200 CTPOK B Iporpamme.
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3. Coemecmumocms no dewugppayuu nopmos.

Kondwur PentEvo, a Tak ke, cO3IaHHBIA 10]] €ro
piusinneM  koHGur  TSEvo,  mo3uiuoHHpoBaIKCh
KaK apXUTEKTypbl HpeHa3HAYCHHBIC IS CLEHEpPCTBA,
B T.d4. s aemomeiikuura. Ho  TpeGoBammst
K  apXUTeKType  KOMIIBIOTEpPAa  HPEIHA3HAYECHHOrO
JuIst JIeMOMEHKHUHTa HE OrpaHHYNBAIOTCS
ero TaliMUHraMU. BaxzbiM 2JIEMEHTOM
JIeMOMENKEPCKOH apXUTEKTypbl KOMIBIOTEpA TaK Ke
SIBJIICTCSI MAKCHMAIIBHOE TIPUONIDKEHHE K OCOOCHHOCTSIM
YIPOIIEHHOM nemmdpann OPHUTHHAIBHOTO
ZX Spectrum 128, 4T0o MO3BOJSET UCIONIB30BATH TAKYIO
¢uuy, kax oOpaiieHHe OJHOBPEMEHHO K HECKOJIBKHM
MOPTaM Il 9KOHOMHUH TaKTOB IIPOLECCOpa.

Kak  HH  mapajoKcanbHO, HO  HMEHHO
OPHCHTHPOBAHHbIC SIKOOBI Ha JIEMOMEKHUHT
apxurektypsl PentEvo u TSEvo umeloT nsHauanbHyro
KOHIIENTYaJbHYIO yIIEPOHOCTb, HE IMO3BOJIIONIYI0 MM
B IIOJHOHl Mepe pealu30BaTh TaKyl0 OpPHEHTAIHIO.
IIpo6nema xouduros PentEvo u TSEvo coctout
B gemmppanyn 6a30BbIX CHCTEMHBIX m1OpToB #FE
u #7FFD, a Tak e noproB AY 1O IOJHOMY MJIaIIeMy
OaifiTy ajpeca, 4YTO He TI03BOJSET MCIIOJIB30BATh
OJHOBpPEMEHHOe  oOpalieHne K  OTHM  IIOpTaM.
Ho t.. NedoPC co3gaBamum  umeHHo ATM,
a He CreKTpyM, TO Y HUX M MBICIH HE OBLIO MOBTOPSITH
nemudpammo ZX Spectrum 128, koTopyro, B CBOIO
ouepesib, NPHUHIHITHAIBHO HEBO3MOXKHO IIOBTOPHTH
0e3 peanuzauuM LIMHBL NepUPEPUIHHBIX  YCTPOHCTB
o crangapty NemoBus.

Pewenue.

pu Hammumu mwmHBl NemoBus Bce mnpobGiemsr
BocrpousBefaeHust gemmbpanun  ZX  Spectrum 128
perarotcs anemMenTapHo. Ipuseny npumep peanusanun
apxuTeKTypsl mmHbl NemoBus mas kongura TSEvo.
Heobxomumo monnmate, uto KoHdur TSEvo - aT0
OTHIOJb HE aMop(Has OJHOPOJHAsS COJIAHKA, 3aJUTas
B FPGA, 1 13 KOTOPOii HEBO3MOYKHO HUYETO BBIYICHUTS.
TTo cytn, xoupur TSEvo mpencrasiser coOoit Habop
YCTPOHCTB, KOTOpbIE MPHU IKETAaHHM MOTYT OBITh
pean30BaHbl MO OTIACIBHOCTH, M M3 KOTOPBIX MOTOM
MOKHO ~ coOpaTh  aHAJOIMYHYIl0 IO  CBOICTBaM
KkoH(durypauuto. Jlas 5TOro ycioBHO pasjeluM 3TOT
KOH(UT Ha TPYMIIBI €r0 (yHKIHOHAIBHBIX Y3II0B:

- TS Buaeoakcenepatop (auana3on moptoB #xxAF)
¢ coberBenHbiM O3Y 4MG6, Ha KOTOpoe OTOOpa)kaeTcst
Tak ke O3V Ilenrarona, a Tak k€ COBMEIIEHHBINA ¢ HUM
koHTpoiiep ZSD (memmdpanus nopra #0077 obszaHa
ObITH MOJHON 16-TH 1a3psAHOIL);

- MHTErpHpOBaHHBIC HepH(pEpHIHBIC YCTPOKCTBA:
NemoIDE (B ero opurnuamsnoit aemudpanun), BDI,
KEMIICTOH MBIIIb U JukoWcTuk, RS232, #EFF7, u nopts
4acoB;

- KomnbroTep IIEHTaroH ¢ CUCTEMHBIMH IOPTaMH
#FE u #7FFD, a tak xe nopramu AY, # COOCTBEHHBIM
O3V 512k nmu IM6.

Bce moprel  naHHoro koupura, a Tak Ke
nepuepuifHbIX  yCTPOMCTB  HCHOJB3YIOIMX — CIOTHI,
B COOTBETCTBUU C apXUTEKTypoi muHel NemoBus Moryt
OBITH pa3feCHbl Ha MATh (PYHKIMOHAIBHBIX TPYII
C MOCJIE/I0BATEIIbHBIM HOHIKCHUEM ITPHOPUTETA 3aXBaTa
aJIPECHOTO JINaIa30Ha MOPTOB:

1) Beicmmii npuopuTeT 3axBaTa IOPTOB OTHA&TCS
master-ciioty  (nepBbiii  ciot). Tosbko ycTpoiicTBa
B 5TOM CJIOTE HMEIOT BO3MOJKHOCTb 3aXBaTa IIMHBI
IPOLIECCOpa, U 3TO JIOJDKHO 00ECIICUHBATHCS KOHPUIOM.
VYenosno  mpumem, urto TS BuaeoaxcenepaTop
C COBMEHIEHHBIM ¢ HHM ZSD ycTaHOBIEH HMEHHO
B master-cyior. YrtoObl He OrpaHHMYMBATH BO3MOXKHOCTH
KOH(Hra 10 MOJIKIIOYEHIO BHEIIHEro YCTPOMCTBA
YMEIOIIEr0 3aXBaThlBaTh IIMHY IIPOLECCOpa, MPHMEM,
uyTo mepBblii crnor Ha mnate ZXEvo 3amapanienceH
¢ TS Buneoaxceneparopom. s mmubsl NemoBus Takoe
BKJIFOYEHHE JIOIYCKAeTCs IPH YCJIOBHH OTCYTCTBUS
HEePEeCeUyeHHs MAIa30HOB MOPTOB  3alapaslIeNIeHHbIX
ycrpoiicTB. B Hamem ciydae ycTpoiicTBa B HEpPBOM
CIIOTE HE  JOJDKHBI — TIepeceKaThcss MO0 MopTam
¢ TS Bugeoakceneparopom u ZSD.

2) Cuenyromuii NPHOPUTET OTHAETCS TPYIIE MOPTOB
YCTPOMCTB, BOTKHYTHIX B slave-cIOTBI, T.e. BTOpOMY
CIOTY (IIOTOM TPEThEMY, U T.J. €CIIH UX MHOTO).

3) Cuenyromuii NMpHOPUTET OTAAETCS TPYIIE MOPTOB
MHTErPUPOBAHHBIX nepupepuitHbIX YCTpO¥CTB,
a TaK K€ PACIIMPEHHBIX CHCTEMHBIX IIOPTOB KOMITIOTEPA
(8 TSEvo »to mopr #EFF7, a B ZXM-Phoenix
Tak ke nopt #1FFD).

4) Cnenmytonmii mpuopurteT OTAAa&TCs TPYNINE TOPTOB
KOMITbIOTEpa (B JAaHHOM cilyyae KomrbloTepa [TeHTaros).
5) U HakoHel, caMblii HU3KUI NPUOPUTET OTHAETCS
MocJIeHe TpyIIe COoCToAIlell M3 HEeCyIECTBYIOIETO
"nopra" #FF (ecaM KOHEYHO OH BaM HY)XEH), TOCTYII
K KOTOPOMY OCYIIECTBIISIETCS BOooOMIe 0e3 Kakoi-nmubo
jemnpalnn, a HMCKIIOYMTENBHO 10  OTCYTCTBHIO
3axBaTa  JMala3’oHa  I[OPTOB  BCEMHM  PeabHBIMH
yCTpoHCTBaMH.

4. Coemecmumocms no wiune OaHHBbIX.

ApXHTEKTYpa Criektpyma ompezesser
00513aTeNbHYI0 MOATSKKY INHMHBI JQHHBIX B CIMHHILY
C MOMOIIBI PE3uCTOpOB. EcCiM TOATSHKKH — HET,

NOT-Soft’
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Haxas Add blocks, BeiGupaem o0Opa3 JIeHTBHI.

Mubaumym  HeoOxommmbix — gaHHbIXx  OTLA
pacro3Haer cama.
CLEAR 25099 - ycTaHOBKa 3HA4YeHHUs CTeKa Iepexn

3arpy3Koi TaHHBIX;

USR 25100 - ajJpec 3aIycKa Urphbl.

Anpec 3arpy3ku kaptuHku (16384) yka3swiBaercs
B usoazepe LOAD""SCREENS$ , a wue Gepércs wu3
3aroJoBKa 0JI0Ka, TOITOMY MEHSEM €r0 MPUHYANTEIIBHO,
BBIOpaB change  parameters/StartAddress=16384
[0 IIENYKYy IpaBOM KHONKH MBIIIKKH Ha OJOKe ¢
kaptuHKoi (40000,6912).

Dialog x|

Bloack Mame
Start Address

s IBEH 2

Exec address

HWrposoit 610k 25100,40436 sBHO mepekpbIBaeT
g0agep, MOITOMY OH OTMEUYCH BOCKIHLATCIbHBIM
3HAKOM, 0J[HaKO B Oydepe mpHHTEpa (€ro COACPKUMOE
MOKAa3bIBACTCSl JUISi O3HAKOMIICHHMS), SIBHO, HET Ba)kKHbBIX
JIaHHBIX M HAC 9TO yCTPAHBaECT.

[Adding blocks: x|
1Use mouse right olick to change parameters of  block]
Block Name | size | Type | Stat | Exec | Param3 | Clear | Ust |
0@ 5882 48k, 217 Piogiam 1 25033 25100
W picture 6312 Bytes 16384 0
4 code 40435 Bytes &Moo 0

CLEAR

Feriory durp of printer buffar: E
oy o e i e

0: 000000000000000000A00000000000000000000000000000000000000000A000 UsA
: 0000000000000000000000000000000000000000000000000000000000000000

25100 -

;- 0000000000000000000000000000000000000000000000000000000000000000
;- 0000000000000000000000000000000000000000000000000000000000000000
: 0000000000000000000000000000000000000000000000000000000000000000
: 0000000000000000000000000000000000000000000000000000000000000000
: 0000000000000000000000000000000000000000000000000000000000000000
: 00000000000000000000000000000000A0000000000000A00A0000000000A000

T-Soft'ts

PachOTpl/lM OCTAJIbHBIC ONIIIUU B I/IABHOM OKHE:

Enablelnterrupts - pa3pelienue/3anper npepbiBaHui
epe CTapTOM HUIPEL;

make loader - co3nanue 3arpysunka, 6e3 Hero OyayT
CKOHBEPYCHBI TOJIBKO KOJIOBBIE OJIOKH;

accelerate - 0onee KOPOTKHE MHJIOTTOHBI ISt
3arpy3udka  (HeOOJIbIIOE  COKpAaIlleHHE  BPEMEHH
3arpy3Kku);

check loading error - mnpoBepKa KOHTPOIBHOI
CYMMBI TIOCIE 3arpy3ku OJIOKOB, BO3MOXHA II€4aTh
coo0reHus 00 omuoke;

pause between block - may3a mexmy OJokamu,
HyKHa Ui 0ojiee YBEPEHHOIO OIpEIeIeHUs Havala
61oKa (ecimn, Hanpumep, 3arpysKaercs
CKOMITPECCHPOBAHHAs KapTHHKA, TO mpumepHo 1700ms
MEXIy pa3kaTHeM U CHIHAJIOM Hajalia CIEIYIOIero
0J10Ka);

SamplingFreq/WaveForm/polarity - napamerpsl
wav (¢aiina;
samples/bit -  CKOPOCTb  MHEpefaddl  JTaHHBIX

(TIpu yBepeHHO 3arpy3Ke MOKHO YBEIIMUHUTH).

KHONKH BHU3y OKHA HYyXHBI IJIS1 COXPaHCHHS
[epefeaHHOd  IporpaMMbl B HyXHOM  (opmare
(ripu 5TOM OHa coxpansercs emé u B popmare sbb, 3To
BHYTPeHHHIT ~ (opMaT KOTOPBIH  COXECPKHT  BCIO
HHpOPMAIIO 0 OJI0Kax):

play - cobcTBeHHBIH 11ICHED;

way - COXpaHEHHE B JaHHOM (opmaTe;

mp3 - coxpaHeHHe B JaHHOM dopmare (B HAaCTpOikax
HEeoOXO0MMO yKas3aTh IyTh K KOJMPOBIIMKY lame.exe);
{ZX - COXpaHEHHUE B JJAaHHOM (hopmare.

Ha nannbrit MoMeHT Yy 3arpy3vHuKa aABa MHUHYyCa:

1. OtcyTcTBHE OYHMCTKH JKpaHa;
2. YcraHOBKa OJMHAKOBOI Iay3bl Mepejl BCeMH
OII0KaMH.

CkopocTb  3arpy3KM Ha  JaHHOM  HpuUMepe
ymenpmmiace ¢ 4.46 go 0.34 4urto yke JOBOJBHO
HEIUIOXO, OJHAKO BPEMs 3arpy3KH MOXHO COKDPATHUTb,
MPUMEHSISI KOMITPECCHIO KapTHHKN/KOIOBOro O10Ka, HO
9TO yXKe COBCEM Jpyras ucropus (B ciyudae ¢ saboteur2
MHE yJ1a7I0Ch yT0KUThCS B 0.25¢)
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Yemuvipe 260305 68 KPvIUKYy

2poba PentEvo.

(Black_Cat)

A 7Sl TIOHUMaHMs, YeM OOYCIIOBJIEHbI Oark KoHdura
PentEvo, co3mannoro i development board
ZXEvo ot NedoPC, HeoOXOAMMO 3HATH HCTOPHIO
co3manust 9Toro KoHdura u 370 meBOoOpabl. Brparme
ona TakoBa. Muorue rojsl rpynmna NedoPC, a Tounee -
B ocHoBHoM CHRYV, kak eIuHCTBEHHBIH IMOCTOSHHBIN
yieH NedoPC, Mmedrana OCYAaCTIMBUTH YEIOBEYECTBO
kommbrorepoM  ATM-3,  aBaABIIMMCA — pa3BUTUEM
oredectBenHoro CP/M  kommbiotepa ATM. Ho uem
jamee, TeM  Ooimee  KPUTHYECKH  OTHOCHIIOCH
YeJI0BEUECTBO K TaKOMy 0CYACTIIMBIMBAHHUIO.
B OCHOBHOM 3TO OOBSCHSUIOCH HA30HINBOCTHIO A/ICNITOB
NedoPC u HEOOOCHOBAaHHOCTBIO ~OCYACTIMBIMBAHHS
KakuM-T0  Majou3BecTHbIM CP/M  KOMIBIOTEpOM.
B konne koHios, camo Ha3BaHue «ATMy, Hawano
accouunpoBatbesi ¢ NedoPC U BBI3BIBATH Yy MHOTHX
pasznpaxenue, Xots k pazpabotke ATM rpynmna NedoPC
HEe WMeJa BOOOIE HUKAKOro OTHOLIeHUs. IlosTomy
korma  NedoPC  HakoHen co3pena 4TOOBI — TaKu
OCYACTIIMBHUTB 4eJIoBedecTBO, Jeion ATM Obu1 yxke
JIOBOJIBHO €10 CKOMIIPOMETHpPOBaH. BOT TyT-TO TpyIie
NedoPC u mnpunuia Onectsimas upaes, Kak OJHUM
BBICTPEJIOM yYOWTh JABYX 3aiilieB INepeiesiaB TailMHHIH
ATM B NEHTaroHOBCKHE M MPENOAHECS 3TOT rudpua
Kak pas3BuTHe KioHa Pentagon, a Tak ke KaKk CBETIIOE
Oynmymiee crieKTpyMHCTOB. Tem cambiM Tpymmoit NedoPC
pelaguch ABe 3ajadd - M30aBICHHE OT JOBOJBHO
JIUCKPETUTHPOBAHHOTO nMu neiibna ATM,
a T.K. TIeHTaroH sIBISUICS CLEHEPCKUM KOMIIBIOTEPOM,
TO 1 nojcaxuBanne Ha ATM-3 nanékux ot MOHUMaHHS
ApXUTEKTYPHBIX HIOAHCOB JKeje3a, W He CIIOCOOHBIX

MOHATH TIOJUIOT, CIIGHEPOB - B OCHOBHOM KOJEPOB,
My3BIKAHTOB M XYIOKHHKOB. [maH ymancs, W IECSTKH
CIICHEpOB npuodpenn neBoopIy ZXEvo,
U NOCTABIISIBIIUICS C Hel B KOMILIEKTe 0a30BbIi KOHPUT
or NedoPC - PentEvo, Tem cambIM IepeceB
co Crnextpyma Ha ATM-3, u npu 3TOM, HaxoIiICch B
TIOJIHOM YBEPEHHOCTH, YTO OHM IO MPEKHEMY paboTaioT
juist - Crektpyma, ueMy CIIOCOOCTBOBaja Tak ke
MaccUpOBaHHas Je3MH(OpMaIHs CO CTOPOHBI AJCNTOB
NedoPC.

Tenepb, monnMas oTkyna y koHdura PentEvo
s neBoopasl ZXEvo pocTyT HOTH, MOKHO BEPHYTBHCS
K ero 0aram, u criocodam ux 00xo/ia.

1. Coemecmumocmo kongpuea PentEvo ¢ SVGA TFT
MoHnumopamu.

ITpobnema 48[’ KajpoBOH YACTOTHI BO3HUKIIA
He ceiyac, a OJHOBPEMEHHO C  IIOSBICHHEM
ITenrarona-48. Bouiee TOrO, OJTHOBPEMEHHO
¢ mnosBiaeHueM Ilenrtarona-128 srta mpoGiema Obuta
pelIeHa MPOCTBIM YBEJIMYCHHEM TAKTOBOW YacTOTBHI
myTéM  HCIOJNB30BAaHHS  KBAapLEBOIO  PE30HATOpa
Ha 14,3MI't. Ho CHRV mnpu paspaborke aeBOOPIbI
ZXEvo, HecMOTpst Ha TO, 4To apxurekrypa ATM Obuia
nepeBeficHa Ha TaliMuHru IleHrarona, modemy-To
HUTHOPHPOBAJI ATOT OIIBIT, M BCE IUIATHI KOMITICKTOBAIHCH
pezonaropom Ha 14MI'm. T.e. mo cyTtn, npo6nema 4811y
s PentEvo Obuta co3maHa HMCKYCCTBEHHO —caMoOit
NedoPC. [Ipyroe aeno, uto u ¢ 50l KaapoBoil 4acTOTHI
Moryt paborate jaigeko He Bce TFT MOHHTOpHI,
HO B JI000OM ciiydae, MOHHTOPOB pabortaromux ¢ 500
Ka/IpOBOH 3HAYMTENBHO OoubIe ueM ¢ 4811,

T.k. PentEvo n3HavabHO NO3MIIMOHUPOBAJICS KaK
KOMIIBIOTEp JUIsl CLICHEpPOB, TO HENb3sl HE PacCMOTPETh
BOIPOC ~ BIMSHUS IOBBIMICHHS TAKTOBOH  YacTOTHI
B Ilentarone-128 Ha u3MeHeHwe 3BydaHus AY, dTO
HPHUHIMIHAIBHO BAKHO JUISL CLIEHEPCKOTO KOMITBIOTEPA.
OranoHom 3BywyaHus siBiusiercss ZX  Spectrum 128 -
nepBblii U3 kiIoHoB ZX Spectrum, ¢ AY Ha Oopry,
cTaBmIMl  CLEHepCKUM  cTaHaapToM. Jias  To4HOM
SMyIAuK 3Toro kiaoHa B ZXEvo, HyXeH KBapLEeBbIH
pesonarop Ha 14,1876MIm, B TO BpemMs Kak
B GOJIBIIINHCTBE OTEUECTBEHHBIX KJIOHOB
(kpome Ilenrarona , bantuka um ero BMK-kioHOB)
LITATHO HCIOJb3yeTcsi pe3oHaTop Ha 14MI'L, npu stom
OTKJIOHEHHE YacTOThl AY OT 3TaJOHHOW COCTaBISCT -
1,34%. [Jlns toro, uto Obl KagpoBast yactora [lenTarona
obuta 50I'm, emy HyxkeH pe3oHatop Ha 14,336MIw,
IpH DTOM OTKIOHEHHE 4acTOThl AY 0T OSTalOHHOMN
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