2. MporpaMmMupoBaHue Ha fA3blke acceMbnepa

B 3TOM rnaBe Mbl PpaCCMOTPWM OCHOBHbIE KOMaHbl A3blka accembiepa 1 ANPEKTUBbLI CaMoro accembnepa, NprBeAeM TEKCThI
W INCTUHTK nporpamM. MNosIHOCTbo cucTeMa KoMaHa Z80 npuseneHa B MpunoxeHun 1.

2.1.

AupekTuBbl acceMbnepa

C nomoLLbl0 ANPEKTUB (nceBOOKOMaHA) nporpaMMmmncT naér YKa3aHusa acceMﬁnepy no TpaHCAaunm NporpaMmMmbl Ha A3blKe
acceM6nepa, ynpas/sfeT npoLeccom TpaHcaaunn. B oTanyme ot KOMaHA fA3blka acceM6nepa ANPEKTUBLI, KaK NpaBuso, He
TPaAHCINPYIOTCA B MalUMHHbIE KOMaHAbl.

Y pa3Hbix accembnepoB MoryT 6bITh OT/MYatowmecs Habopbl aMpekTuB. Mbl ByaeM B OCHOBHOM NpuaepXxmnBaTbcs Habopa
AmpekTus accembnepos cuctemsl DUAD 1 M80.

Bo nepBoi rnaBe Mbl y)Ke CTaJKNBAINCh C HEKOTOPLIMU MPEKTMBAMK. PaCCMOTPMM UX HEMHOrO noapobHee.

ORG — ornpejesieHNe HayvalbHOrO afpeca TPaHCAAUMM (MK 3arpy3o4Horo agpeca). Accembnep HacTpauBaeT Mporpammy C
YyKa3aHHOro ajpeca. B oCHOBHOM 3TO KacaeTcs KOMaH[ NMepexofa, UCMOJb3YWNX METKN, BMECTO KOTOPbLIX HYXHO byaeT
NOACTaBUTb KOHKPETHbIE afipeca, U METOK AaHHbIX. Mpumep:

ORG  9000h

DUAD-accembnep gonyckaeT TONbKO 04HY KOMaHAy ORG. [lpyrue accembnepbl MOryT gonyckatb U 6onblie (Kak yCTaHOBKY
cYyeTYMKa pasmelleHmns). Hy>KHO nMeTb B BUAY, YTO B Pa3HbIX pexXumMax TPaHCAALUUN AUPEKTUBA ORG MOXXET UMETb pa3inyHble
cMbICbl. MogpobHee 06 3Tom cMoTpuTe B Mnase 3.

END — yKa3aHWe Ha KOHeLl, TeKCTa TpchnMpyeMoM nporpammel. MHorue aCCQM6J'Iepr KPOME 3TOro BOCNPUHNMaKOT
ajpec nan MeTKy B Nnoae onepaHaoB ANPEKTMBLI END (ecnu oHa eCTb) Kak CTapTOBbII7I agpec nporpaMmmel.

INCLUDE — yKa3aHuWe BK/IOYUTb B TEKCT MPOrpaMMbl TEKCT, HAaXOAAWMNCA B yKa3aHHOM B AMpPeKTuBe (anne. BknoyveHune
npou3BOAMTCS B TO MeCTo, rae cTouT INCLUDE. Cuctema DUAD He pa3peluaeT, 4Tobbl BKOYaeMblli TakuM obpa3om ¢aiin B CBOKO
oyepenb TOXe nMen ampekTusy INCLUDE. Mpumep:

INCLUDE a:stdbeg.ASM

MACLIB — yKa3aHue BK/OYUTb B TEKCT MporpamMmbl MakpobnbanoTeky, HaxoAsLLylOCA B yKa3aHHOM B LuUpeKTuse daine.
Bk/ilo4eHne npon3BoanTCA B TO MECTO, rae CcTouT MACLIB. Mpumep:

MACLIB a:macros.MAC

EQU — NpUNUCbIBAHUE UMEHU KOHCTaHTe. C MOMOLLbI0 3TON AWPEKTUBbLl KOHCTAHTE WU KOHCTAHTHOMY BbIPaXXeHUI0
NPUMNUCLIBAETCA UMS, KOTOPOE 3aTeM MOXHO MCMOJIb30BaTb Be3fe, MAe UCMOSb30Basacb KOHCTaHTa. Ecim ncnonb3oBaHo
BblpaXkeHne, accembsiep BbIYUCASET €ro 3HaYeHUe (3Ha4YeHNs BCex UMEH A0JIKHbI OblTb YK BblYMC/EHbI) U NOLCTABASET 3TO
3Ha4yeHMe B KOMaHAy. B BbIpa)keHUn MOryT UCMOJb30BaTbCA onepauun +, -, *, /, a Takke CKobku. ViMeHa 06bI4HO MPUNUCHIBAOTCS
TeM KOHCTaHTaM, 3Ha4YeHMWs KOTOPbLIX MOTYT MEHSTLCS B X04e pa3paboTKu nporpaMmbl UK B xone eé akcnayaTauum. Mpumep:

scrnum EQU 2

nospr EQU 16

dma EQU  fcb+len*3
argum EQU 0A001h

.REQUEST — MpocMOTp HeonpeaeNnéHHbIX BHELWHNX MeToK. COopLLMK npocMaTpuBaeT daiiabl Tuna .REL, nweT raobanbHble MMeHa.
Mpumep:

.REQUEST subr

.COMMENT mnn %COMMENT — KOMMeHTapuu K nporpamme. Mepsbil HenycTon cumBon nocne cnosa COMMENT —
OrpaHnymTesb. TEeKCT KOMMEHTapusa LJMTCA L0 HOBOMO MOSBJIEHNS OrpaHUYUTens.

NAME ('ums-momyns') — OAET UMS MOLYJIO.

.Z80 — 1Cnosb3yeTcs MHEMOHMKa Z80

.8080 — ncnonb3yeTca MHeMoHuKa Intel 8080.
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NMetoTcs Takxe ANPEKTUBLI 4SS PE3€PBUPOBAHUSA 1 3aM0JIHEHNS NaMATH 3HAYEHWUSMU, YNPABAEHNs BblAa4Yel ANCTUHTA, ANs
YCNIOBHOM reHepaunn v T.4. OHu 6yoyT paccMOTPeHb! HUXe.

2.2. CucTteMbl cHUCNEHUA

Kpome MpuWBbLIYHOA BCEM HaM AECATUYHOMW CUCTEMbI CHUC/IEHMA CYLLECTBYIOT TakXe LBOWYHAS, BOCbMepuU4Has u
LWecTHaaLaTepnyHaa CMCTeMbl cHucieHmns. B gecatnyHon cucteme Mol nMeeM 10 3HakoB (undpbl oT 0 o 9), B 4BOMYHON
cncteme mnx Bcero aea (0 m 1), 3aT0 B WwWecTHaauatepuyHon — 16 (undpbl oT 0 4o 9 n natnHckme 6ykebl A-F). Huxe
npueeneHa Tabnmua COOTBETCTBMA MeX Iy NepBbiMK 16 Yncnamu pasHbIX CUCTEM CHUCTIEHMNS:

Aec. | 0BOUY. | BOCbM. | LUECT.
0 0000 0 0
1 0001 1 1
2 0010 2 2
3 0011 3 3
4 0100 4 4
5 0101 5 5
6 0110 6 6
7 0111 7 7
8 1000 10 8
9 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 c
13 1101 15 D
14 1110 16 E
15 1111 17 F

Kak Bbl MOrnau 3amMeTuTb, 418 TOro, 4T06bl YMHOXWTb YUC/I0 B BOUYHON CMCTEME Ha 2, He06XO0AMMO NPOCTO CABUHYTb BUTHI
(pa3psabl yncna, 0 uam 1) Ha ogHy NO3MLUMI0 BAEBO. AHAOrMYHO NPOUCXOLANT AeNleHne; pa3ymeeTcs, CABUM NPOUCXoanT
BNPaBo. TO CBOWCTBO MOJIOXKEHO B KOHCTPYKLMIO IBM. B A3bike accembiiepa eCTb KOMaHAbl CABUIa BAEBO/BMNPaBO, 4TO AAET
BO3MOXXHOCTb OCTAaTOYHO MPOCTO YMHOXaTb/AENUTL Ha JoOYI0 Lienyio CTeNeHb ABONKM.

HeobxoanMo 3aMeTUTb, YTO MPW HaMUCaHWKU NMPOrpaMM Ha s3blke accembsiepa MoJsib3ylOTCS B OCHOBHOM ABOWYHOMW,
LIECTHALATEPUYHON 1 pexe — NeCATUYHON CMCTEMaMU CHUCTIEHUS.

Jlerko ocBOMTb 1 NEPEBOA N3 ABOUYHOW CUCTEMbI B LUECTHAALATEPUYHYO: HeobxoanMo pa3buTe 4BOUYHOE YUCIO Ha rPynmbl
no 4 6uTa 1 BOCNOJIb30BaTLCH BhILLENPUBEAEHHON Tabauuen.

2.3. BoipeneHue namMAaTu U 3anucb 3HAYE€HUN

Heckonbko gmpekTus acceM6nepa npefnHa3Ha4eHbl ANnd BblaeneHna NnaMaTn ona nepemMeHHbIX NporpaMmbl, a TakXxe Onsa
nepBoHa4as/ibHOro 3anoJiIHeHNA Bbl4E/IEHHON NaMATN He0BXOAUMBIMUN 3HAYEHNAMM.

Ecnn wecTHapguaTepuyHas KOHCTaHTa HavymMHaeTca ¢ OykBbl, TO nepel Hen 06d3aTeNbHO HYXHO CTaBUTb Ludpy 0.
Hanpumep, 0B31Ch.

e DEFS — pe3epBMpOBaHMe YKa3aHHOr0 KoanyecTsa 6anT. [JonycTUMO COKpalleHune DS. ECim nmeeTcs BTOpPOe YnUCNO
yepes 3anATyto, TO 3TO 03HAYAET, YTO BblAESIEHHYIO NaMATb HY)KHO 3aM0JIHUTb YKa3aHHbIM 3Ha4yeHueM (B NPOTUBHOM
cny4yae namaATb 1mbo obHynseTcs, 1Mbo 3anosHeHa «Mycopom»). Hanpumep,

storage: DEFS 16

block: DS 255
fillvrm: DS 56,0
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units: DS 24,0Fh

DEFB — 3aMuCb YKa3aHHbIX 3Ha4eHWn B NaMaTb N06aNTHO C 04HOBPEMEHHbIM pe3epBMpoBaHMeM namMaTu. JonycTumo
cokpatueHune DB. Hanpumep,

X: DEFB 25

st: DB OF2h

data: DEFB 1Fh,93h,0A0h, 0,56
year: DB '(C) [OBry.1989',0

DEFW — 3anuCb yKa3aHHbIX 3Ha4YyeHWIn B NamMATb B AByX6aWTHOM (opMaTe C OAHOBPEMEHHbLIM pe3epBUpoOBaHUEM
namaTu. Mpn 3anucm Mnagwuin 6anT 3HavyeHmMs BypeT nocTaBieH NepBbIM (MHTENOBCKUA Ccnocob xpaHeHus
3HavyeHui). lonycTMmMo cokpalleHue DW. Hanpumep,

word: DW 13A7h
integ: DEFW 1F39h, 0Ah,8000h,125

DEFM — 3anucCb CTPOKOBOr0 3Ha4yeHusa B NaMaTb. Hanpumep:
text: DEFM 'T am very glad!'

DC — 3anucCb CTPOKOBOro 3HayeHms. MepBbinl 6BUT Kaxkporo 6anTta obHyndeTcd, HO nocnegHUn 6anT CTPOKK
3aMOMWHAETCA C YCTaHOBAEHHbIM 7-M BUTOM.

MeTKu nepen sCceMn nepevyncneHHbiMmn gUpPpeEKTNBAMN MOryT N OTCYTCTBOBATb.

PekomeHayeM BaM BHUMaTENbHO N3Yy4UTb, KaK Dbl OTTPAHCAMPOBaHbLI acceMbiepoM OUPEKTUBLI 13 NMPUBELEHHBIX HUXE

npuMepos.
Z80-Assembler  Page: 1

ORG 9000h
9000 storage: DEFS 16
9010 block: DS 255
910F 19 X: DEFB 25
9110 F2 st: DB 0OF2h
9111 1F93A000 data: DEFB 1Fh,93h,0A0h,0,56
9115 38
9116 28432920 year: DB '(C) [OBry.1989'0
911A E4F7E7F5
911E 2E203139
9122 383900
9125 A713 word: DW 13A7h
9127 391F0AQ0 integ: DEFW 1F39h, 0Ah,8000h,125
912B 00807D0O0O
912F 4920616D text: DEFM 'T am very glad!'
9133 20766572
9137 7920676C
913B 616421

END

B accembnepe M80 nmeeTcs aMpekTuBa .RADIX, KOTOpas NO3BOASET yCTaHaBAMBATL Jinboe OCHOBaHWE CUCTEMbI CHUCSIEHNSA
C 2 00 16 oN1d KOHCTaHT, AEACTBYIOLLEE MO YMONYaHNIO. IBHO OCHOBaHME yKa3biBaeTcsa bykBamu:

b — pBon4yHoe,

d — pecsTuyHoe

0 — BOCbMEpPUYHOE,

h — wecTHapuaTepuyHoe.

N3yuuTe npumep TpaHcasuum accembnepom M80:

MSX.M-80 1.00 01-Apr-85 PAGE 1

ORG 9000h
9000 38 DB 56d
9001 07 DB 111b
9002 3F DB 770
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0002 .RADIX 2

9003 9C byte: DB 100111060

9004 0A DB 1010

000C .RADIX 12

9005 79 23 nmb : DB 0A1,2B

0010 .RADIX 16

9007 FCAC 01DE addr: DW OFCAC, 01DE
END

No Fatal error(s)

ObpaTnTe BHUMaHWE Ha TO, 4TO B INCTMHre M80 B oT/aM4YmMe oT AUCTUHra accembnepa DUAD mnagwuin n ctapwmi 6anTsl
3HAYEHUS He NepecTaBJIeHb!.

JNokanbHble MeTKK 0BbIYHO MOTYT UMEeTb AVHY A0 WeCTHaALaTu CMMBOJIOB, a rnobasbHble U BHEWHNE (CM. HUXE) - A0
wecTtun. MeTka MOXET cogep)xaTb cumBonbl A...z, 0...9, $, Touky, ?, @, nogYepkK.

B KoMaHZax si3blka accembriepa MOXXHO MCMOJb30BaTh HE TObLKO MPOCTO METKU, HO 1 BbipaXKEHUst Haj MeTKaMu 1 Yuciamu.
JonyckalTcs Kpyrable CKOOKM 1 crenytouime onepauum:

NOT e oTpuLaHue, NHBepcus

el AND e2 | KOHblOHKLNSA

el OR e2 OUN3BIOHKL NS

el XOR e2 | nckntovatowee nnm

el SHL e2 | coBur nepBoro onepaHaa BJEBO Ha 3HaYeHue e2

el SHR e2 | casur nepBoro onepaHaa BApaBo Ha 3HavyeHue e2

el +e2 cnoxeHuve el c e2
el-e2 BblYMTaHve e2 n3 el
el/e2 nenexHuve el Ha e2
el *e2 YMHOXeHUe el Ha e2

el MOD e2 | ocTaToK OT AeneHns el Ha e2

HIGH e BOCEMb CTapwux 6uToB AByxBaTHOro CioBa
LOW e BOCEMb MNlafLwnx 6uToB ABYXBaWTHOro Cl0Ba
NULL e WCTUHA, eC/I apryMeHT paBeH HYJI0

JlonycKaloTca TakxXe CpaBHEeHUS:

EQ | =
NE | =
LT | <
LE | =
GT | >
GE | =

Tekywuin agpec 0603Ha4YaeTCs 3HaKOM «$» nnn «bx». Hanpumep, ecnm TekyLwnin CHETYMK pa3melteHmns paseH 901Ah, To
rocJie BbINOSHEHNSA AMPEKTUBSI

EndLoad EQU $-7

3HaYyeHneM nmenun EndLoad ctaHeT 9013h.

Ecnn 3HaveHnem umenn Traploc asnsetcs FCCAh, To koMaHAaa:

LD (HL),Low(TrapLoc)
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OyneT 3KBMBaNeHTHa KOMaHJe:
LD (HL),@CAh
Elle 0iMH NpuMep — UCMOoJIb30BaHNe acceMbiepoM JIornyeckux onepauuil. Mapa — AMPEeKTUBA U KOMaHAa:

P.Stop EQU 3
LD A,not(1 SHL P.Stop)

3KBMBAJIEHTHbl KOMaHAeE:

LD A,11110111b

2.4. KomaHpgbl 3arpy3ku u oomeHa

C NOMOLLbI0 KOMaHA 3arpy3ku Npou3BoAUTCS 06MeH AaHHLIMU MeXAY perucTpamu, NamMmaTbio ¥ PErMCTPOM, PEFUCTPOM 1
namaTblo. KoMaHZ nepecbiik HENOCPEACTBEHHO M3 OJHON SYENKUN NaMsaTU B LPYrylo HET, HO 3TO MOXXHO CAenaTb Yepes
PerucTpsl.

Kpome 3Toro, KoMaHbl 3arpy3ku No3BosIStOT 3anncaTb HEKOTOPOE YNC/I0 B PEFUCTP WU PErUCTPOBYIO Mapy.

KomaHbl 3arpy3ku genarca Ha ABe 60/blume rpynnbl — KOMaHAbl 8-pa3pagHON 3arpy3kn U KOMaHAbl 16-pa3psagHoi
3arpysku. MocMoTpuTe NpUMEpPbLl KOMaHA 3arpy3kn ogHoro 6anTa, oTTpaHcaMpoBaHHbie B cucteme DUAD.

780-Assembler Page: 1
ORG 0A000h
AOOO 0603 LD b,3 ; 3 => peructp b
ABO2 2632 LD h,32h ; 32h => peructp h
A004 3AAFFC LD a, (OFCAFh) ; comepxumoe FCAFh =>
; perucTp a
A0O7 3A17A0 LD a, (data) ; copepxumoe data =>
; peructp a
AGOA 4B LD c,e ; PerncTp e => per. c
AOOB 7E LD a, (HL) ; COOEpPX. A4enKmn no
;agpecy B HL =>
; perunctp a
AGOC 02 LD (BC),a ; peructp a =>
; noagpecy B BC
AGOD 32ACFC LD (OFCACh) ,a ; pernctp a => B FCACh
A010 3217A0 LD (data),a ; peructp a => Bdata
AO13 3219A0 LD (data+2),a ; per. a => Bdata+2
A0l6 C9 RET
A017 46 data: DEFB 46h
A018 DEFS 2,0
END

Mpu 3arpyske B perncTpoByto napy, Hanpumep BC, aByxbanTHOro 3Ha4yeHna ¢ agpecom adr, banT, xpaHALWMACS MO agpecy
adr, 3arpyxaetcs B pernuctp C, a 6anT no agpecy adr+1 — B pernctp B. AHanormyHo — gns permctpos DE n HL. 3annce 13
perncTpoBoi Napbl B NaMATb CHOBa nepecTtasnseT 6anTol. MOCKONbLKY B NamMaTy 6alTbl NepecTaBfieHbl, 3TO 03HaYaeT, 4To B
perncTpoBon nape — obbl4Has 3anuch.

M3y4nTe npuMepbl TPAHCAALMN KOMaHS 16-pa3psaaHoi 3arpy3ku, NpuBeaEHHbIE HIXe.,

Z80-Assembler  Page: 1
ORG 0A00Gh
ABGOO 111F20 LD DE,201Fh ; 20h => BD
; 1Fh => BE
A0O3 2AAFFC LD HL, (0FCAFh) ; 6anT agp. FCAFh => L

; 6anT agp. FCBOh => H
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A0O6 2117A0 LD  HL,data ; ABh  => H

; 17h => L
A0GQ9 2A17A0 LD HL, (data) ; 46h (data) => L
; A7h (data+l) => H
AQOC ED4362DE LD (GDE62h) ,BC ; comepx. B => BDE63h
; conepx. C => BDE62h
A010 2217A0 LD (data) ,HL ; cogepx. H => Bdata+l
;cogpepx. L => Bdata
A013 2219A0 LD (data+2),HL ; comepx. H => Bdata+3
;cogepx. L => Bdata+2
A016 C9 RET
A017 46A7 data: DEFW 0A746h
A019 DS 2,0
END

ObpaTute ocoboe BHMMaHMe Ha KOMaHAy LD HL,data n eé oTanyne OT cnefytoLlen 3a Hel KOMaHabl.

MpvBenéM TPU NUCTUHIA MPOrPaMM, OCYLLECTBSIOLWMUX NEPECTAaHOBKY 0LHOOANTHBLIX U LBYXOANTHLIX 3HAYEHUA.

MSX.M-80 1.00 01-Apr-85 PAGE 1
; === MnepecTaHoBKa AByx bantoB - first u second

.Z80
8000 first EQU 8000h
8010 second EQU 8010h
0000' 3A 8000 LD A, (first)
0003' 47 LD B,A
0004 3A 8010 LD A, (second)
0007' 32 8000 LD (first),A
000A' 78 LD A,B
000B' 32 8010 LD (second) ,A
000E' C9 RET

END

[na nepecTaHOBKN OBYX CMEXHbIX 6anTOB MOXXHO MCMOJIb30BaTh KOMaHAbI 3arpy3sku oByx 6anToB.

MSX.M-80 1.00 01-Apr-85 PAGE 1
; === MNepecTaHOBKa [ByX CMeXHbIX 6anToB - first u first+l

.Z80
8000 first EQU 80006h
0000 2A 8000 LD  HL, (first)
0003 7C Lb A,H
0004 65 LD H,L
0005 6F LD L,A
0006 22 8000 LD (first),HL
0009 (6°] RET

END

MepecTaHoBKa ,D,BYX6al7ITHbIX 3Ha4yeHu 04eHb npocCTa, eC2im MOXXHO NCNOJIb30BaTb ABE PErNCTPOBLIE Mapbl.

MSX.M-80 1.00 01-Apr-85 PAGE 1
; === MnepecTaHoBKa ABYX6anTHbIX 3Ha4yeHun first mn second

.Z280
8000 first EQU 8000h
8010 second EQU 8010h
0000' 2A 8000 LD HL,(first)
0003' ED 4B 8010 LD BC, (second)
0007' ED 43 8000 LD (first),BC
000B' 22 8010 LD (second) ,HL
000E' C9 RET

END

KoMaHpbl obMeHa Mo3BONAOT NPOM3BOAUTL 0OMEH COAEPXMUMbIM MeXJy PerucTpoBbiIMU NapaMu DE U HL, CTEKOM U
peructpamm HL, IX, IY, OCHOBHbIM 1 LOMOJAHUTENbHbLIM Habopamu perncTpos. Hanpumep,

6/71



MSX.M-80 1.00 01-Apr-85 PAGE 1

.Z80
8000 datal EQU 8000h
8010 data2 EQU 8016h
0000 21 8000 LD HL,datal
0003 EB EX DE, HL
0004 21 8010 LD HL,data2
0007 23 INC HL
0008 EB EX DE,HL
0009 (6°) RET

END

JononHUTeNbHbIN Habop pPerncTpoB MOXET WCMO0Nb30BaTbCA ANS KPaTKOBPEMEHHOIr0 XpaHeHUs 3HaYeHWi OCHOBHbIX
perncTpos. Hanpumep,

MSX.M-80 1.00 01-Apr-85 PAGE 1

.Z80
0000 D9 EXX
0001’ 2A OO0OE' LD HL, (data)
0004 23 INC HL
0005 44 Lb B,H
0006 4D Lb C,L
0007 03 INC BC
0008 ED 43 0010’ LD (data+2),BC
000C" D9 EXX
006D’ C9 RET
O0OE" 34A1 data: DW  34Alh
0010' DS 2,0
END

CopepXunmMoe perncTpoBbIX Nap MOXHO COXPaHUTb B cTeke. CTeK — 3T0 06/1aCTb NaMATK, OPraHW30BaHHas No MPUHLMUMY
«MNOCNEAHUM MPULLEN, MEPBbIM BbilIE» WA MPUHLIUNY «CTOMKW Tapesiok». Hanpumep, Ans obMeHa COLEpPXUMbIM
PerncTpoBbIX Nap HL, BC, DE MOXXHO HanmcaThb:

MSX.M-80 1.00 01-Apr-85 PAGE 1

.Z80
; === B CTeK
0000 D5 PUSH DE
0001 C5 PUSH BC
0002 E5 PUSH HL
; === U3 CTeKa
0003 C1 POP  BC
0004 D1 POP  DE
0005 E1l POP  HL
0006 C9 RET

END

B pe3ynbTaTe Npon3ongéeT 3anncb HL = BC, BC = DE, DE = HL.

2.5. YnpaBneHue nevyatblo JIMCTUHrA

Heckonbko OupekTMB accembnepa npeaHa3sHayYeHbl AN1S ynpaBieHUs NopsAKOM BblAayuu AUCTUHIA nNporpaMmebl. MimeeTcs
cnepyowmin Habop ANPEKTMB:

® TITLE cTpoka — onpeneneHne 3arosioBka )J,J'IVIHOI7I 0o 16 cnmB0SI0B AN Ka)K}J,OI7I CTpaHuUbl NporpamMmsl. HaanlMep,
TITLE Conversion

® PAGE w4ucno — 3ajaHune pa3mMmepa CTPaHULbl IMCTUHIA B 3a4aHHOE YNCJI0 CTPOK. Hanpmmep,
PAGE 44

e . LIST — neyaTaTb JNCTUHT. [IOCKONBLKY 3TOT peXum JJ,EVICTByET no ymon4aHuio, OCHOBHOE NMpuUMeHeHne ONPEKTUBDI
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— BKJIIOYEHWE MeYaTn Nocsie gupeKTmBbl . XLIST

e . XLIST — BbIK/IOYUTb BblAaYvy ANCTUHIA CPa3y NoCae 3TON ANPEKTUBLI
e _PRINTX — cooblieHMe — BbIBOA HA 3KpaH CoobLiIeHMs NO X04y TpaHCAsUWWM nporpaMmbl. Mcnonb3yeTcs Ans
OTCNIEXMBAHMS NpoLIecca TPaHCASUMN. [1epBbIii HEMYCTOW 3HAK NOC/e AVPEKTUBbLI 03HAYAET OrpPaHNYNTESNb, KOTOPbLIM

LOJDKHO 3aKOHYNTBCA coobleHme. Hanpumep,

.PRINTX * OCEAN have been assembled *

2.6. ApupMmeTnyeckme KOMaHAabl

K apugpmMeTunyecknm KomaHnam Z80 OTHOCATCA KOMaHAbl YBENNYEHUSA U YMEHbLUEHNS 3HAaYeHUS Ha eAUHULY, KOMaHbI
CNOXKEHWA N BbIYUTAHNA, @ TakKe KOMaHA4a U3MEHEHWS 3HaKa (BbIMUTaAHNS 13 HyJ'Iﬂ). ApumeTryeckne KomaHgbl pa60Tar0T C
OOHO - U1 ,EI,ByX6aIZTHbIMI/I onepaHgamun. KomaHa yMHOXEHUS N AefleHNst HET, OHWU MOLENUPYIOTCS CJI0OKEHNEM U BblYUTaHUEM.

2.6.1. MpencrasneHue onepaHaos

Mpy BINOSIHEHWU apUPMETUHECKUX KOMAHA KaXX bl onepaHA 06bI4HO NPefCcTaBAseTCs Kak 8-pa3psaHOe YNCI0 CO 3HAKOM B

.CREF — co3faHue tainna nepekpECcTHbIX CCbIIOK.
.XCREF — npekpalleHue Bblga4n aisa nepekpéCTHbIX CCbIIOK.
SUBTTL TekcT — MeyaThb NoA3arofioBKa TUTYyNa.
*eject BbipaxeHue — HOBas CTPaHWLA Pa3MEPOM «BblpaXKeHUe».

CTaplwem pa3pane, B 4ONOJIHUTEIbHOM ABOMYHOM KoJe.

OBouyHoe | LLlectHapuaTtepuyHoe | [lecaTU4HOE
01111111 7F 127
0111 1110 7E 126
0000 0011 03 3
0000 0010 02 2
0000 0001 01 1
0000 0000 00 0
1111 1111 FF -1
1111 1110 FE -2
1000 0001 81 -127
1000 0000 80 -128

AHanorvyHo npencTaBnAnTCA 16-pa3psfHbIe 3HaYeHnS:

O Bon4yHOE LecTHaguaTepuiyHoe | [lecATU4HOE
011111111111 1111 TFFF 32767
011111111111 1110 7FFE 32766
0000 0000 0000 0011 0003 3
0000 0000 0000 0010 0002 2
0000 0000 0000 0001 0001 1
0000 0000 0000 0000 0000 0
11111111 11111111 FFFF -1
111111111111 1110 FFFE -2
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I BOoM4yHOE LlecTHapguaTepu4yHoe | flecATU4HOE
1000 0000 0000 0001 8001 -32767
1000 0000 0000 0000 8000 -32768

Kpome 3TOro, ans ogHo-6alTOBLIX BEINYNH MHOTAA WCMONb3YIOT ABOUYHO-AECATUYHOE npeacTaBnieHne (BCD). B aTom
cllyyae Kaxpasa M3 ABYX AEeCATUYHbIX LUMGP 3HaYeHUa npenctaBnseTcs 4yeTobipbMsa 6butamu (nonybantom). B Takom
npeacTtasneHun B 6anTe He MoxeT 6bITb codeTaHW BUTOB, COOTBETCTBYIOLWMX LWeCTHaaLaTepuYHbIM Lundpam A...F, T.e.

1010, 1011,..., 1111. Hanpwuwmep,

OBouyHas 3anuch | LlecTHapuaTepuyHan | lecaTuuHas ‘uBomH?'B‘:‘:%c)’”"qHa"
0011 0111 37 55 37
1001 0110 96 150 96
0001 1010 1A 26 -

2.6.2. PaboTta c BocbMupa3pAAHbIMU YUCTIAMU

MMpy BbIMOSIHEHWUM KOMAHJ OAUH U3 ornepaHaoB 06bIYHO A0/KEH BbiTh MOMELLEH B PErUCTp A, @ APYroi (eciiM KoMaHaa uMmeeT
OJIMHY 0fIVH 6aiiT) — B OAWH 13 8-pa3psAHbIX PErCTPOB MUKPOMPOLIECCOPA WM B S4eiiKy NaMsTh, aipecyemMyio KOCBEHHO. B
nByx6ainToBOM KOMaHe 3Ha4YeHne BTOPOro onepaHaa HenocpeacTBeHHO 3aaéTcs BO BTOPOM BaiiTe KOMaHAbl. Pe3ynbTaT
BbIMOJIHEHNS KOMaH bl MOMELLAETCS B PEFUCTP A (AKKYMYNATOp).

KomaHza ADD No3BOSISIET C/I0XKUTL ABa ornepaHaa. CnoxeHne AByX ONepaHaoB CO 3Ha4yeHneM 6uTa nepeHoca C NPOUCXOANT
no KomaHae ADC. BblyMTaHMWe M3 akKKyMy/asiTOpa BTOPOro onepaHaa M y4éT 3HauveHus 6uta 3aéma C npousBoauTCs
COOTBETCTBEHHO KOMaHAaMu SUB 1 SBC.

O4yeHb 4aCTOo MPW HAMUCAHUM NPOrPaMM MCMOMb3YIOT KOMaHabl INC v DEC, CayxKaline ANs YBeNYEeHUS UM YMEHbLLEHUS
COAEPXMUMOr0 PerncTpa, PErucTPOBON Napbl UNU SYEKWN NaMATU, aapecyemMoi Mo COAePXXMMOMY PErucTPOBON Napbl Ha
eanHuLy.

0na n3MeHeHNs 3HaKa 4Y1cna, HaXoLALEerocs B akkyMynaTope A, UCMOAb3yeTcs KoMaHa NEG. 3Ta KoMaHa paboTaeT Kak
BbIYMTAHWE N3 HY/IS COAEPXKMMOr0 akKyMysaTopa.

ApudmMeTnyeckne KomaHabl, paboTtatowme ¢ 04HO6ANTHLIMU 3HAYEHUAMN, BbICTABAAT (narn Z (Honb), S (oTpuuaTenbHoe
4yncno), N (koMaHAa BblYUTAHUS UM yMeHbLUEHNS), H (nonynepeHoc), C (nepeHoc), V (nepenonHeHue).

PaccMOTpUM Ha NpUMepax BbIMOJHEHMe rpynn apupMeTUIecKnx KoMaHa. ObpaTute BHAMAaHWE Ha YCTAaHOBKY NPU3HAKOB U
Nepexoabl 3HAYEHWA U3 MONOXKMUTENbHBIX B OTPULATENbHbIE 1 HA06OPOT.

, ——— Y(CTaHOBKa 3HaKa

; KOMaHza pe3synbTaT
; aKKyMyNsiTop AecaT.3Hady. dnaru
LD A0 0000 0000 0 -
ADD A,A 0000 0000 0 VA
INC A 0000 0001 1 -
DEC A 0000 0000 0 ZN
DEC A 1111 1111 -1 SHN
; ——— Nepexos, MoM0XUT. YACEN B OTpULATENbHbLIE Yepes MaKC.
; KOMaHpza pesynbTaT
; AKKYMyNATOp [LecsaT.3Hay. narm
LD A,7Eh 0111 1110 126 -
INC A 0111 1111 127 -
INC A 1000 0000 -128 SHV
INC A 1000 0001 -127 S
; ———— Nepexos oTpuLaT. YUCes B MONOXUTENbHbIE YEPE3 MaKC.
; KOMaHpza pesynbTaT
; AKKYMYNATOp [ecaT.3Hay. dnaru
LD A,81h 1000 0001 -127 -
DEC A 1000 0000 -128 SN
DEC A 0111 1111 127 HNYV
DEC A 0111 1110 126 N
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; ——— Nepexos NoJIOXKUT. YCeN B OTPULATENbHbIE Yepes 0

; KOMaHza pe3synbTaT

; aKKyMynsiTop [ecsT.3Hady. dnaru
LD A,1 0000 0001 1 -
SUB 1 (1)0000 0000 0 ZN
SUB 1 1111 1111 -1 SHNC
SUB 1 1111 1110 -2 SN

; ——— Nepexoj OTPULLAT. YUCEN B MOJIOXKMTEbHbIE Yepes 0

; KOMaHza pe3synbTaT

; aKKyMynsiTop [AecaT.3Hady. naru
LD A,FFh 1111 1111 -1 -
ADD A,1 (1)0000 0000 0 ZHC
ADD A,1 0000 0001 1 -

; —— U3MEHEHNE 3HaKa B aKKyMynsiTope

; KOMaHza pe3synbTaT

; aKKyMyNsiTop [AecaT.3Hady. dnaru
LD A,7Eh 0111 1110 126 -
NEG 1000 0010 -126 SHNC
NEG 0111 1110 126 HNC

; —— M3MEHEHIE 3HaKa B aKKyMynsiTope

; KOMaHza pe3synbTaT

; aKKyMyNiTop [AecaT.3Hady. naru
LD A,FEh 1111 1110 -2 -
NEG 0000 0010 2 HNC
NEG 1111 1110 -2 SHNC

Kak Bbl 3amMeTwin, nar nepenosiHeHnsa V yCTaHaBIMBaeTCa npu nepexofdax 127 = -128 n -128 = 127, a dnar nepeHoca C —
npu nepexofax «3Hak nocC < 3HaK MUHYC» Yepes Yncsio HoJb. [pu 3TOM KoMaHAbl INC 1 DEC hiar C He N3MEeHSIoT.

YMeHbLUEeHNE U YBENYEHNE 3HAYEHUS, XPAHSLLErocs B NaMAT BO3MOXHO MOCPEACTBOM KOCBEHHOW aapecauuun yepes
perucTpsl HL, IX uau IY. Hanpumep,

LD HL, OFCACh ; 3arpy>aem agpec
INC (HL) ; YBEJIMYMBAEM 3HayeHume
INC (HL) ; YBEJIMYMBAEM 3HaAYeHUe eLlé pa3

KoMaHaa CNoXKeHUa WAN BbIYUTaHUA OBYX YMCen, NPeACTaBAEHHbIX B ABOUYHO-AECATMYHOM dopmaTe BCD, paér
HenpaBU/bHbIA pe3yJsibTaT, MOCKOJbKY OHa CKalblBAaeT UX MPOCTO Kak ABOMYHbIE 3Ha4YeHWA. 1N KOppekuun pesynbTaTa
(npuBeneHus ero cHosa B hopmaT BCD) ncnonb3yeTcs KOMaHAa LeCATUYHON KoppeKLmmn DAA. U3y4uTe npuMepsl eé paboThl.

; —— NeCATUYHAsA KOppPeKLnS

; KOMaHza pe3ynibTaT MOXET 03HayaTb:

; AKKyMyNISiTOp  LWECTH. AEcAT.3Hady. naru
LD A,06h 0000 0110 6 6 -
ADD A,1l1lh 0001 0111 17 17 -
DAA 0001 0111 17 17 P

; ———— DEeCATNYHAas KoppeKLus

; KOMaHza pe3ynibTaT MOXET 03HayaTb:

; AKKyMyNISiTOp ~ LIECTH. AEcaT.3Hady. naru
LD A, 36h 0011 0110 36 36 =
ADD A,24h 0101 1010 5A - -
DAA 0110 0060 60 60 HP

; ——— LEeCATNYHAas KOpPpeKLns

; KOMaHza pe3yNibTaT MOXET 03HayaTb:

; aKKyMyNISiTOp  LIECTH. AEcaT.3Hady. naru
LD A,72h 0111 0010 72 72 —
ADD A,63h 11601 0101 D5 - SP
DAA 0011 0101 (1)35 (1)35 P C

B nocnenHem npumMepe Bo hnare C MOABUACSA CTapwnin pa3psaj pesynbtaTa (Ut coTHM).

Onsa nnnctpaumn pa6OTbI apupMeTUHeCKMX KOMaHL I'IpI/IBeﬂ,éM nporpaMmbl YMHOXEHNA N OefieHNsa BOCbMUPa3pagHbiX
ynucesn. B HUX NCMOSIb30BaHbl KOMaHbl, KOTOPbIE Mbl U3Y4YNM Yy Tb MO3Xe.
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MSX.M-80 1.00 01-Apr-85 PAGE 1

.Z80
; YMHOXeHne first * second
0000' 3A 0010 LD A,(first) ; A <= first
0003 47 LD B,A ; B <= first
0004 05 DEC B ; B <= first-1
0005 3A 0011’ LD A, (second) ; A <= second
0008' 57 Lb D,A ; D <= second
0009 82 ADD A,D ; CJIOXKeHne <—j
000A' 10 FD DINZ $-1 ; umknno B —
000C' 32 0012 LD (result),A ; 3anucb pe3ynbTaTa
000F' C9 RET
0010' 0C first: DB 12
0011' 08 second: DB 8
0012' result: DS 1

END

lporpamMma feneHns Yyncna, Haxo[ALWEroca B akkKyMynsTope, Ha YnuC/io B pernuctpe B. Ha Bbixoge B peructpe C JOJIKHO
HaXoANTbCA YaCTHOE, @ B PErncTpe A — OCTaTOK OT AeNleHus.

Z80-Assembler Page: 1

ORG 9000h
9000 OE00 LD c,0 ; 4acTHoe pasHo 0
9002 0C LO1: INC C ; YacTHOe <= YacTHoe + 1
9003 90 SUB b ; BbldMTaeMwus a - b
9004 30FC JR nc,LO1 ; ecnun HeT nepeHoca,

; TO MOBTOPUTH

9006 80 ADD a,b ; pobaBuTbK a - b
9007 6D DEC C ; YMEeHbLWTb YacTHOe
9008 C9 RET ; BO3BpaT

END

®nar nepeHoca B LJaHHOM NpPUMepe BbICTAB/ASETCS B TOM C/ly4ae, €C/iM Mbl BbIYMTAEM U3 PErucTpa A perucTp B v nNpu 3Tom
CoLEPXMMOE perncTpa B 60/bLue COAepXXMMOro perucTpa A.

2.6.3. PaboTa c wecTHaguaTMpaspAgHbIMM YUCIAMU

B cucTeMe KOMaHA MUKPOMPOLLECCOPA eCTb KOMaHAbl ADD, NMo3BOJISOLLME CJIOXUTL ABa 16-pa3psaaHbIX Ynucia. OQHO M3 HUX
JLO/KHO ObITb 3aMMCcaHo B PerucTpoByio napy HL, IX, IY, a Apyroe — B pernucTpoByto napy HL, DE, BC uan SP. Pe3ynbTaT
CNOXKEHNS MOMELLAETCSA B PErnCTPOBYIO Napy HL, IX nan IY.

TaK xe, Kak 1 gna 8-pa3pﬂnglx onepaHaos, CyLWeCTBYHOT KOMaHAbl CN1I0OXKEHNA 16-pa3p9|JJ,HbIX ynucen c butom npusHaka C.

OJnHOW 13 KOMaHJ, No3BONALINX 061erynTb NPOrpaMMUpPOBaHMeE Ha accembnepe Z80, ABNSETCS KOMaHAa BbIYUTAHUSA U3
PerucTpoBoi napbl HL 16-pa3psaHoro onepaHaa — SBC.

Ons 16-pa3psaaHbiX PErMCTPOB (PEFUCTPOBLIX NMap) €CTb KOMaHAbl YMEHbLIEHUS/YBENYEHNS Ha eanHULLY DEC 1 INC.

®dnaru BbICTaBNAOT MPAaKTU4YeCKN TONbKO ABE KOMaHAbl — ADC u SBC. KoMaHabl CnoXeHus YCTaHaBNMBaT TOJILKO cpnar
nepeHoca.

PaccMOTpUM Ha npuMepax BbINOJHEHWE FPYNMN apuMeTnYeckux KoMmaHa. ObpaTuTe BHUMaHWE Ha YCTAHOBKY MPU3HAKOB U
nepexonbl 3HaYEHN U3 MNONIOXKNTENbHLIX B OTPULATE bHbIE 1 HA0BOPOT; OTANYNSA OT KOMaHL PaboTbl C BOCbMMPA3PsALHbIMU
yucnamu.

, ——— YCTaHOBKa 3Haka

; KOMaHfa pe3ynbTaT
; wect. HL fJecAT.3Hay. naru
LD HL,0 0000 0 =
ADD HL,HL 0000 0 =
INC HL 0001 1 =
DEC HL 0000 0 =
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DEC HL

FFFF

-1

, ————— nepexon NoJIOXKWUT. 4Yncen B oTpuuaTe/ibHble Yepe3 MaKcC.

; KOMaHfIa pesynbTaT

- wecrt. HL fecAaT.3Hay. naru
LD  HL,7FFEh 7FFE 32766 -
INC HL 7FFF 32767 =
INC HL 8000 -32768 =
INC HL 8001 -32767 =

; ——— Nnepexoj oTpULaT. Ynces B NoNOXKUTENIbHbIE Yepes MaKC.

; KOMaHfza pesynbTaT

; wecrt. HL fecAT.3Hay. naru
LD  HL,8001h 8001 -32767 =
DEC HL 8000 -32768 =
DEC HL 7FFF 32767 =
DEC HL 7FFE 32766 =

nepexop NoNoXWT. Yucesn B oTpuuaTesnbHble Yyepes 0

; KOMaHfa pesynbTaT

; wect. HL JecaT.3Hay.  naru
LD HL,1 0001 1 =
LD BC,1 =
SBC HL,BC 0000 0 Z N
SBC HL,BC FFFF -1 SHNC
SBC HL,BC FFFD -3 SN

; —— MNepexoa oTpuLaT. Y1Ces B MNOJIOXKUTENbHbIE Yepes 0

; KOMaHZa pesynbTaT

; wect. HL hecaT.3Hay. naru
LD  HL,FFFFh FFFF -1 -
LD BC,1 —
ADD HL,BC 0000 0 HC
ADD HL,BC 0001 1 =

Mukponpoueccop Z80 He UMeeT KOMaHA YMHOXEHNA WU AeNleHna Ana ABYXBalTHbIX 3Ha4YeHWUA, NO3TOMY MPUXOANTCA UX
MOLENMpPoBaTb rpynnamyM MNpOCTbIX KOMaHA. Huxe NpMBOAATCA NPUMEpPbl MPOrpamMM YMHOXEHWS U LeneHus
LecTHaaLaTUpaspaaHbIX Yyucen.

MepBas NporpaMma — YMHOXXEHWE WeCTHAALATUPA3PAAHbIX YNCEN, COAEPXKALLUNXCA B peructpax DE 1 HL, C pe3y/bTaToM B
YeTbIpéx permcTpax HLBC. Micnonb3yeTcs 06bl4HbIN aNropuTM — CABUMU U AeseHNe.

MSX.M-80 1.00 01-Apr-85 PAGE 1

; YMHOXeHue: [de] * [bc] => [HLbc]
.Z80

0000' 21 0000 multl6: LD HL,0000 ; 4nctka HL
0003 78 LD A,B ; A<=B
0004 06 11 LD B,11h ; UmKkn 16 pas
0006' 18 07 JR  Loop
0008’ 30 01 Next: JR  NC,Jump
0O0A" 19 ADD HL,DE 5 @C/N ecTb BUT - CNOXNUTb
000B' CB 1C Jump: RR H ; casury HL
ooeD' CB 1D RR L
000F' 1F Loop: RRA
0010' CB 19 RR C
0012 10 F4 DINZ Next ; MOBTOPUTb BCE
0014' 47 LD B,A
0015' C9 RET

BTopas nporpamma — fenieHne CoaepXXnMoro perucTpos BC Ha DE € YaCTHbLIM B pernucTpax BC M 0CTaTKOM — B perncrpax HL.

MSX.M-80 1.00 01-Apr-85 PAGE 1

Ll [BC] % [DE] => [BC]
HEEEE [BC] MOD [DE] => [HL]
.Z80
0000' 21 0000 LD HL,0 ; dmctmm HL
0003 78 LD A,B ; A<=B
0004 06 10 LD B, 10h ; umkn 16 pas
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0006 B 11 RL C

0008' 17 RLA
0009' CB 15 Shift: RL L
000B' CB 14 RL H
006D 38 0D JR  C,Again ; nepexogno C
000F' ED 52 SBC HL,DE
0011' 30 01 JR  NC,Round
0013' 19 ADD HL,DE
0014' 3F Round: CCF
0015 CB 11 Next: RL C
0017' 17 RLA
0018’ 10 EF DINZ Shift
001A' 47 Lb B,A
001B' c9 RET ; Bbixond B DOS
001C' B7 Again: OR A
001D' ED 52 SBC HL,DE
001F' 18 F4 JR  Next
END

2.7. Jlornyeckue KoMaHAbl

Jlornyeckune onepauunn, noao6bHO OCHOBHbIM apVIq')MeTI/I‘-IECKVIM onepaunam CioXeHUa N BblHNTaHUA, BbINONHAKTCA Han
COOePXXUMbIM aKKYMYNATOPa N AaHHbIMK N3 perncTpa, AYENKN NaMaTn uan onepaHoamu, 3agaHHbIMM HENOCPEACTBEHHO.

OCHOBHOE oTNMYMe 0T apuPMeTUYECKNX 3aK04aeTCa B TOM, YTO JIOrMYeCcKme onepaLumn BbIMNOAHATCA NopaspsaaHo, T.e.
NIOTNYECKY0 OMepauunio MOXHO pa3buTb Ha BOCEMb HE3aBUCUMBIX OMepauuii Hah COOTBETCTBYWOWMMM bBuTamun
6anToB-onepaHAoB. B pe3ynbTaTe onepaunn opMUpyeTCa HOBOE 3Ha4YeHMe akKyMynaTopa v yCcTaHaBAMBaOTCA (narm
peruncTtpa F.

Mukponpoueccop Z80 nmeeT cnegytoLine nornyeckme KoMaHabl:

e AND — norunyeckoe W (KOHBbIOHKLNMA): BUT pe3ynbTaTa yCTaHaB/IMBaeTCa B eAnHMUY, eciim oba COOTBETCTBYOLMUX
6uTa aprymeHTa paBHbl 1; uHavye — 0;

e OR — noruyvyeckoe UMW (aun3bloHKUMSA): BUT pe3ynbTaTa paBeH 1, ecnn xoTa 6bl y OQHOr0 aprymMeHTa
COOTBETCTBYOLWMNIA 6UT paBeH 1;

e CPL — nornyeckoe HE (oTpuuaHue): ecnu but aprymeHTa paseH 1, To 6uT pesynbTaTa 0; ecnm 6uT aprymeHTa paBeH
0, To cooTBeTCTBYIOWMIA BUT pe3ynbTaTa - 1;

e XOR — unckntoyatowee WIN (HeakBMBaNEHTHOCTbL): pe3ynbTaT 1, eC/iv TONbKO Y OAHOro apryMeHTa COOTBETCTBYIOLLNIA
6uT paBeH 1; uHaye HOJb.

Huxe npmneeneHa Tabnmua NCTUHHOCTM ANS NOTNYECKNX onepaumﬁ:

X|Y|XANDY | XORY | CPLX | XXORY
0|0 0 0 1 0
0|1 0 1 1 1
1{0 0 1 0 1
1|1 1 1 0 0

KoMaHpaa AND 06bl4HO MpPUMeEHSeTCA ANS BblAefneHus, o6HYeHUs UAn NPOBEPKU 3HAYeHUs onpefenéHHbIX 6UToB
aKKyMmynsaTopa. Mpu 3ToM BTOPOI OMnepaHf UCMoNb3yeTcs Kak Macka. PaccMoTpuM npuMepsl.

A: 1011 1100 A: 1011 0110 A: 0101 1100
S: 1101 1011 S: 1111 00060 S: 1111 1111
AND: 1001 1000 AND: 1011 0000 AND: 0101 1100

KomaHAaa OR 06bI4HO NpyMeHaeTCca 414 Toro, 4Tobbl ycTaHOBUTL B 1 onpefenéHHble pa3pagbl akkymynaTopa, 4Tobbl cobpatb
COAEPXMMOE aKKYMynsaToOpa N3 HECKOJIbKUX HY)XHbIX MOJIe, NS BbIACHEHUS paBEHCTBA COLEPXMMOro perucrpa mam
LBOVHOIO perncTpa Hyo.

A: 1011 1100 A: 1011 0110 A: 0101 1100

13/71



S: 1101 1011 S: 1111 0000 S: 0101 1100
OR: 1111 1111 OR: 1111 0110 OR: 0101 1100
Hanpumep, Ans NpoBepKu perncTpoBor napbl BC Ha HOMb MOXHO HaNWUcaTb:

LD A,B ; Konvpyem B BA
or C ; HOMb, ecNMM HU B A, HU B C HEeT eguHunL,

KomaHZa CPL No3BONSET U3MEHWUTL 3HAYEHUE KaXX[oro buTa akkymynsaTopa Ha obpaTHoe (MHBEPTMPOBAThL akKyMynaTop).
Hanpuwmep,

A: 1011 1100 A: 1011 0110 A: 0101 1100
CPL: 0100 0011 CPL: 01060 1001 CPL: 1010 0011

KoMaH[ia XOR no3BoJisieT BbIBOPOYHO NHBEPTUPOBaTL BUTHI aKKyMyNSTOpa, OYACTUTL COAEPXKMMOE aKKyMyNsTopa.

Hanpumep, komaHfa XOR 1, BbiNnosHAEMas MHOroKpaTHO, (hopMUpYyeT YepenyloLyocs nocsiefosaTensHocTb 0 n 1 8
MJagleM paspsae akkymynsTopa, a kKoMmaHga XOR A ounwaeT akkyMynsaTop.

A: 1011 1100 A: 1011 0110 A: 0101 1100
S: 1101 1011 S: 1111 00060 S: 0101 1100
XOR: 0110 0111 XOR: 0100 0110 XOR: 0000 0000

Mocne BbINOMHEHNA PaCCMOTPEHHbBIX KOMaHA flormyeckon obpaboTky AByX onepaHAoB 3HavyeHue Npru3Hakos C U N pernctpa
npu3HakoB F Bcerfa pasHsbl 0.

KomaHza CP no3BoJiseT CPaBHUTL fABa onepaHaa. CpaBHEHUE MPOMCXOANT NOCPEeACTBOM «BOOOPAXKAaeMOoro» BblYUTAHNS U3
nepBoro ornepaHaa, XpPaHALLIEerocs B akKymMynsaTope, BTOPoro onepaHfa. ComepXxunmoe akkymynsTopa npu 3TOM He
N3MEHSETCA, 3aTO YCTaHaBAMBAOTCA nan cbpachbiBalOTCS COOTBETCTBYlOLWME hnarm peructpa F.

Ecnun B pe3ynbTaTe onepaunm CpaBHEHUS OKaXXeTCs, YTO ornepaHbl paBHbl, TO YCTaHaBMBAETCA NPU3HAK HYNS Z, eCn Xe
3HayeHue onepaHia, XPaHALWErocs B akKyMyisTope, MeHblLUe 3Ha4yeHnss BTOPOro onepaHAa, TO yCcTaHaBAMBaeTca diar S.

C nomowwbio KoMaHAbl CCF MOXHO U3MEHUTb 3HayeHune buta npu3sHaka nepeHoca C Ha NPOTMBOMOJIOXKHOE, T.€.
NHBepTUpOBaTh hsiar nepeHoca C. KomaHaa SCF No3BONSIeT YCTaHOBUTL 3HaYeHne npusHaka nepeHoca B 1.

B kayecTBe npuMepa npuBeaém NpPorpamMMmy YMHOXKEHMUS Yucia, Haxoasallerocs B HL, Ha 4ucno, 6onbliee Hyns B DE; npu
3TOM Ha BbIX04e B ABOVHOM peructpe HL byaeT npovsseneHue.

Z80-Assembler  Page: 1

ORG 9000h
9000 44 LD B,H ; BC <= HL
9001 4D LD C,L ;
9002 1801 JR LO2 ; YMeHbwunTb DE
9004 09 LO1: ADD HL,BC ; nobaButb kK HL, BC
9005 1B LO2: DEC DE ; YMeHbluaem -DE
9006 7A LD A,D ; ecam DE <> 0, TO
9007 B3 OR E
9008 20FA JR NZ,LO1 ; nosTOpseM
900A C9 RET ; BO3BpaT

END

ObpaTuTe BHUMaHMWE Ha TO, 4TO Nporpamma byaeT paboTaTb HEBEPHO, eciv B DE ByAET YMC0, PaBHOE UJIN MeHbLUEee Hyns. B
KayecTBe ynpa)kHeHUs nonpobyiTe HanucaTb NPoOrpamMmy YMHOXeHUS Ntobbix Yynucen (nocne nsyyeHUs cnenyloulero
naparpada).

KpoMe nepeyncieHHbIX Bbillie KoMaHA Z80 uMeeT KOMaHAbl YCTaHOBKM, cOpoca M NPOBEPKYM COCTOSHUA ofiHOro 6uTa B BaiTe.,
KomaHfa BIT npoBepsieT COCTOsAHME 3aaHHOro 6uTa, SET yCTaHaBAMBaeT BUT B einHuLly, RES — cbpackiBaeT 6UT B HOJb.

BWTbI onepaHa HyMepyloTCs ciefyolmM obpasom:
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[7]s]s]4]3]2]1]0]

PaccmoTpumM npumep.

KOMaHAa pe3synbTaT
aKKYMyNSTOp LIEeCTH.3Hay. aru

LD A,B9h 1011 1001 B9 =
BIT 7,A 1011 1001 B9 S H
BIT 6,A 1011 1001 B9 ZHP
RES ©0,A 1011 1000 B8 ZHP
SET 2,A 1011 1100 BC ZHP
RES 7,A 0011 1100 3C ZHP
BIT 2,A 0011 1100 3C H

2.8. KomaHabl nepexoaa u yCJIOBHOINo nepexoaa

3TU KOMaHbl UrpatoT 0cobylo Posib B OPraHU3aLMm BbINOJHEHUS NPorpamMm B Mkpo3BM. Moka B nporpaMme He BCTPETUTCA
KOMaHfa 3Tol rpynnsl, C4ETYMK KoMaHa PC NOCTOSIHHO YBENYMBAETCS Ha AJIMHY KOMaH/bl, 1 MUKPOMPOLLECCOP BbINoHAET
KOMaHAY 3a KOMaH[O0MN B NOPSAAKe NX PacnosioXeHNs B NamMsaTH.

MopsiLOK BbIMOSHEHNS NMPOrPaMMbl MOXET ObITb MU3MEHEH, EC/IN 3aHECTU B PErUCTP CHETYMKA KOMaHJ MUKPOMpPOLLEeccopa Koz
afpeca, OT/IMYAOLWMIACS OT afpeca o4epeaHo KOMaHLbl. OTO BbI30BET nepefady ynpaBfieHns 4pyroi YacTu NporpaMmsl.

Takas nepepaya ynpasieHus (nepexon) MoXXeT OblTb BbINMOJSHEHA C MOMOLbIO TpexbalnToBONW KOMaHAbl 6€3yCNIOBHOrO
nepexopna JP appec.

Kak TO/IbKO 3Ta KOMaHaa BCTPETUTCS B MporpamMme, B PerncTp CYETYMKA KoMaHg PC Mukponpoueccopa 3anuieTcs
3HaYeHNe yKasaHHOro aapeca. Takum obpasomM, ciefyiollein KoMaHo, KoTopyio 6yAeT BbINMOMHATL MUKPOMPOLIECCOP BCE
3a KOMaHoM JP, byeT KoMaHAaa, KoJ ornepaLui KOTOPOil 3anicaH B f4eiike C 3TUM aapecoM.

be3ycnoBHy0 nepepayvy ynpaBieHUsS MOXHO MPOWM3BECTU Tak)Xe Npu nomowm KomMaHg JP (HL), JP (IX) , JP (IY), B
pe3ynbTaTe BbIMOJHEHWNA KOTOPbIX MPOUCXOAUT nepepada ynpasJieHWs Mo afpecy, XpaHALWEMYCs COOTBETCTBEHHO B
perncTpoBoi nape HL, IX nam IY.

Kpome KoMaHAabl 6e3yCc/IOBHOro nepexoa MUKponpoLeccop umeeT TpexbanToBble KOMaHbl YCA0BHOr0 nepexopa. Mpu
MosiIBJIEHUN KOMaHbl YC/IOBHOIO Nepexoa nepenaya yrnpasieHns no agpecy, ykasaHHOMY B KOMaHAe, MPOUCXOAMT TONbKO B
C/ly4ae BbINOSIHEHUS OMpeAeEHHOro YCI0BHS.

YCnoBUA, C KOTOPLIMU ONEPUPYIOT KOMaH bl YC/IOBHOWM Nepefayn ynpasieHus, onpeaensoTcs cCocTosHueM 61UToB (pa3psaaos)
perucTpa npuM3Hakos F:

MHeMOHuKa YcnoBue ®nar | Kog CCC
NZ (Not Zero) HeHyneBon pesynbTaT | Z =0 000
Z (Zero) HyneBoW pesyabTaT Z=1 001
NC (No Carry) OTCYTCTBUE NepeHoca C=0 010
C (Carry) nepeHoc Cc=1 011
PO (Parity Odd) | He4YéTHbIN pe3ynbTaT P =0 100
PE (Parity Even) | 4éTHbI pe3ynbTaT P=1 101
P (Plus) 4yncno nonoxurtenbHoe | S =0 110
M (Minus) 4Ynucno otpuuaTensHoe | S =1 111

KoMaH[a yCc/0BHOro nepexofia MoOXeT UMeTb, Hanpumep, Takon BuA;

JP NC,Again

Kpome KoMaHA nepexofa, B KOTOPbIX afpec yka3aH HenoCcpeacTBEHHO — «AJIMHHOro» rnepexofa, CyLWeCcTBYIOT KOMaHAbI
«KOPOTKOro» nepexona, B KOTOPbIX afpecC yKa3aH KakK CMelleHne K TekKylemy agpecy, T.e. OTHOCUTENbHbIN aapec. 37K
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KOMaHAbl MO3BONSIOT OCYLLECTBMTL Nepexon Bnepén/Hasal Ha -126..+129 s4eek namaTu U NCNOJIb3YIOTCA A1 HanucaHus
nepemMeLLaembix NporpaMm,

XoTs oanH 6anT 06bIYHO 3a8a€T cMelleHne -128..+127, 34eCb HYXKHO YYMTbIBaTb, YTO CHETYMK KOMaAHA YBE/IMYMBAETCS Ha
LJINHY CaMO KOMaHAbl nepexoda (2) no npnbaBieHns CMeLLeHUs, YKa3aHHOro B KoMaHae. MHEMOHUKOW 3TUX ABYXBalTHbIX
KOMaHA sBnsetca JR. ECim ncnonb3yeTcs CUMBOANYECKOE UMS, acceMbnep caM onpefenunT CMELLEHNE U 3anuLeT ero B Koa,.
Hy>XHO TOIbKO CNeanThb, 4TObbl Nepexon He 0Ka3asiCca CANWKOM 60bLLMM,

Taknm 06pa3oM, MOXKHO HanmcaTb KOMaHAy JR Label BMecTo JP Label, ecnim paccTosHne fo MmeTku Label Hebonblioe.

KoMaHAbl OTHOCUTENbHOro nepexona TakXe MoOryT 6bITb YC/IOBHbIMW. OpHako O6paTI/ITe BHUMaHMNe, 4TO AONYyCKakTCA
TOoNbKO ycnosus C, NC, Z, NZ.

N nocnenHas KoMaH4a nepexofia — 3TO KOMaHAa LMKNa
DINZ cMmelleHune
CyTb 3TOI KOMaHAbl CneaytoLlas:

1) DEC B ; YMeHbLWTb peructp B
2) JR NZ,$+cmeweHne ; ecnn B<>0, cpenatb OTHOCUTESbHBIA MEPEXOU.

Tenepb, Kak Mbl 0bewann, nonpobyem HanucaTb NPoOrpaMMy (MaM NOANPOrpamMMy) 3af4epXXKU (MAn LuKna, ecnu B Teno
BCTaBUTb Kakue-nnbo komaHnabl). 4ns 3Toro byaem ncnonb3oBaTb PErncTpoByto napy BC (Takxe MOXXHO MCMoJsib30BaTb DE
VAW HL).

ORG 9000h
; YCTAHOBWW HaYanbHbIN afpec KOMAMAALMN

LD BC,8000h ; 3arpy3umnun e BC 8000h
beg: DEC BC ; BC=BC-1

LD A,B ; MpoBepsem

OR C ; ecnm BC<>0

JR NZ, beg ; nepenTtun Ha beg

RET ; MHa4ye BO3BpaT
; KOHeL, MporpaMmbl

END

PaccmoTpum nogpobHee, kak paboTaeT 3Ta nporpamma. Mo KomaHae LD BC, 8000h B perucTtposylo napy BC 3arpyxaeTcs
HeKoTopoe 4ucno (B aaHHOM ciyyae 8000h). KomaHaa DEC BC COLEpXXMMOe PerncTpoBow napbl BC yMeHblIaeT Ha 1. 3aTeM B
AKKYMYNATOP NnepechbinaeTcs CoAepXMMoe pernctpa B n Nnpom3soanTCs onepaums J0rm4eckoro CIOXKeHUs C COAEePXXUMbIM
perncTtpa C 3TON perncTpoBom napbl.

Ecnn B pernucTpoBoi nape BC Kog eLwé He cTan paBHbIM 0, TO NOC/Ie BbINOJHEHUS 3TOW KOMaHAbl By1eT YCTaHOBEH NPU3HAK
NZ 1 BbIMOJIHATCS KOMaHa YC/I0BHOro nepexofa JR NZ,beg K Havany LKA, NOC/e Yero Bce AeNCTBIS NMOBTOPSOTCS.

Mpu 3TOM NPOrpPaMMUCTbI FOBOPSAT, YTO B MPOrpaMMe OpraHW30BaH LK. BbIXOA 13 HEro BO3MOXKEH TOJIbKO TOrfa, Korja B
pe3ynbTaTe BbIMOAHEHUS KOMaHAbl DEC BC B perucTpoBoi Nape BC OKaXXeTcs HOJb.

Toraa paboTa NOAMNPOrpaMMbl 3aKOHYMTCA BbIMOJHEHWEM KOMaHabl RET, U NPOM30MAET BO3BPAT K BbIMOJHEHWNIO OCHOBHO
Nporpammbl.

Bbl, HaBepHOe, yXXe Jorafajunucb, YTO BPEMEHHasa 3ajepxkKa, obecneynBaemas 3Ton I'IO)J,I'IpOFpaMMOVI, onpependeTcA,
BO-MepBbIX, BPEMEHEM, HeobxoANMbIM Ans OOHOKPATHOrro BbIMNOJIHEHNA BCEX KOMaHA aTON noanporpamMmmsl, 1, BO-BTOPLIX,
coaepXXnMbIM peFVICTpOBOVI napbl BC. MNocnenHee v onpefensieT KOANYECTBO NPOrPaMMHbIX LIMKJIOB.

Kak xe onpegennTb YUCI0, KOTOPOEe HaAo MOMEeCTUTb B perucTposyto napy BC ons 3agaHns BpeMeHHoON 3agepxku B 0.5
CeKyHa?

BbinonHeHWe 060 KOMaHLbl MAKPONPOLLECCopa 3aHUMAaeT CTPOro ornpefenéHHoe BpemMs. Mo3ToMy, 3Has AAUTENbHOCTb
BbIMOJIHEHNS KaXX L0 KOMAH[bl, MOXHO BbIYUCNTL 06LLee BPEMS OJHOKPATHOMO BbIMOJHEHWS AaHHOW noanporpaMmel. OHO
cocTaBasieT 9.6 Mkc. CneaoBaTesibHO, A8 3alaHns BpeMeHHON 3aaepxku B 0.5 cek. moAnporpamMma A0JIXKHA BbIMOJHNTHCS
0.5/(9.6*10"-6)=52080 pas.

B KavecTee npuMepa npueeiém HebObLIYI0 NPOrpaMMy, KOTOpas ULLET MUHKUMabHOE U3 ABYX YUCEN.
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MSX.M-80 1.00 01-Apr-85
; --- HaxoxaeHve MUHMMaIbHOro 13 ABYX Yncen

c min(fst,
0000' 3A 0010
0003 47
0004' 3A 0011'
0007' B8
0008' FA 000C'
000B' 78
000C' 32 0012
000F' C9
0010' 22
0011' 80
0012'

min

sec) => res

A:

fst:
sec:
res:

.Z80
LD
LD
LD
CpP
JP
LD
LD
RET
DB
DB
DS
END

PAGE 1

A, (fst)

B,A ; fst == B

A,(sec) ; sec => A

B ; sec ? fst

M, minA ; nepexon, ecin sec<fst
A,B ; fst => A

(res),A ; min => res

34

128

1,0

Mpueeném nporpammy npeobpa3oBaHNs YUCSa, HAXOAAWEroCsS B perncTpe A, B CTpoky cumBosioB B koge ASCII. Anpec
CTPOKW JO/MKEH HAXOAUTLCA B PErMCTPOBON Nape DE.

MSX.M-80 1.00

; Bxoa: yucno s A
; Boixoa: cTpoka no agpecy [DE] B kome ASCII
06 2F Daabig: LD

0000
0002
0003
0005
0007
0009
000A"
000B"
000C’
006D’
O00E"
000F"

04

D6 OA
30 FB
C6 3A

EB
70
23
77
2B
EB
c9

01-Apr-85 PAGE 1

.28

INC
SUB
JR
ADD
EX
LD
INC
LD
DEC
EX
RET
EN

0

D

B,
B
10

NC,
A,

DE,

(HL
HL

(HL
HL

DE,

0'-1

DaaDig+2
'9'+1

HL

),B

), A

HL

ObpaTuTe BHUMaHWEe Ha To, 4TO 3anuncy '0' 1 '9' o3HavaloT Koabl 3HaKoB «0» 1 «9», MNMonpobynTe pazobpaTbes, kKak paboTaeT
nporpamMMa, n nogymanTe Hag BONpocoM — ByneT nm oHa paboTaTb € OTpULaTENbHLIMU YCAAMK UK C Yucnamu, 6onbummm

yem 99.

2.9. KomaHAab! caBura

KomaHabl caBura no3sonsoT CABUHYTb 6uTHl 0gHOrO perncTpa nan 6alnTa namMaTn BAEBO UK BMpaBoO Ha O4WH 6uT.

NmetoTca cnegyowimne Tmnbl KOMaHA:

apugpmeTuyecknin casur Bneeso (SLA — Shift Left Arithmetical);

apudmMeTnYecknin n normyecknii casur Bnpaso (SRA — Shift Right Arithmetical, SRL — Shift Right Logical);
unknmnyeckum caur (RLCA, RLC, RRCA, RRC);

umknnyeckuin casur vyepes cnar C (RLA, RL, RRA, RR);

nepectaHoBka nosy6anT (RLD, RRD).

B koMaHZax SLA 1 SRL 0cBOBOAMBLUMIACS pa3psf 3aM0JIHAETCS HyneBbiM 6UTOM. B KOMaHAe SRA TUPAXMPYETCS 3HAKOBbIN

o6unT.

Cxema paboTbl KOMaHIbl SLA:

[\_]

b7

b6

b5

b4

b2

bl

bO«—— 0
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tnar C perncrtp/namMaTb

CxeMa paboTbl KOMaHabl SRA:

[

|

— —b7|b6|b5|b4|b3|b2|bl|bb
L | L !

¢dnar C perncrtp/namMaTb

Cxema paboTbl KoMaHabl SRL:

1

L

[
L > | —b7|b6|b5|b4|b3|b2|bl|bO [»
L | L
0
dnar C perncTp/namsaTb

Hanpumep, ecnn B pernctpe B 6bii10 gBonYHOe 3HaveHue 00111011, To nocne BbINOJHEHNS KOMaHAbl SLA B B peructpe B
nosBuTCA 3Ha4YeHme 01110110.

ApudmeTnyecknii caABur BaeBo SLA MOXXHO MCMOJIb30BaTb AJ19 YMHOXXEHWSA Ha CTeNeHb ABOWKW, a apudMeTnYecKnin caBur
BNpaBO SRA — A5 feneHns Ha apa 6e3 ocTtaTka (Haueno).

MpuBeféM NNCTUHT NPOrpamMMmbl, Aendwen cogepxumoe pernctpa A Haueno Ha 8. OHa J0/KHa Bbl3biIBaTbCA U3 NPOrpaMMmbl
Ha a3blke MSX BASIC ¢ nomoLubio pyHKLMKN USR.

'divide on 8' 780-Assembler  Page: 1
TITLE ‘divide on 8'
ORG 9000h
521F = getA EQU 521Fh
2F99 = outHL EQU 2F99h
; === Bxog n3 USR
9000 CD1F52 CALL getA ; 3anucaTb aprymeHT B A
; === [lefleHne Ha 8 Haueno
9003 CB2F SRA A ; DenvM Ha 2
9005 CB2F SRA A ; ewe pas
9007 CB2F SRA A ; newe
; === BO3BpaT
9009 2600 LD H,0 ;
900B 6F LD L,A ;
900C C3992F JP outHL ; BO3BpaLlaeM pesynbTaT
END

KoMaHAbl LMKNYECKOro CABUra CABUTaloT COAEPXMUMOoe perncTpa uiav 6ainTa NnamsaTi BAEBO UM BNPaBO Ha 0fuH 6uT. Mpu
3TOM BbIABUHYBLUWIACSA 33 pa3psaHyo CETKY BUT He TepseTcs, a MepeHoCUTCs Ha NepeBoe MecTo C APYroro KoHua 6anTa.

Cxema paboTbl KOMaHabl RLCA:

1 1

| - b7 |b6|b5|b4|b3|b2|bl|bo<«—

L | |
dnar C AKKYMYJIATOP

KomaHaa RLC BbIMOMHAETCS aHAMIOrMYHO Hak PErMCTPOM MM KOCBEHHO afpecyeMoii NamsTbio. ECnu B akkymynaTope 6bisio
3anuncaHo 4yncno 10110100, To nocse BbINOJHEHUA KOMaHAbl RLCA B HEM NosBUTCA 3HaveHne 01101001.

CxeMa paboTbl KOMaHabl RRCA:
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| — | |
L | L—b7|b6|b5|b4|b3|b2|b1|bO|—

L1 |
tnar C aKKyMynsaTop
<code>

KomaHzga ' 'RRC'' BbIMNOJHAETCA @aHAJIONMYHO HaL PErMCcTPOM WK NaMATbIo.

Kpome 3TOro MoXKHO UCM0J1b30BaTh KOMaHAbI LIMKANYECKOro CABUra BAEBO WK BNpaBo Yyepe3 ¢nar C.
Cxema paboTbl komaHgbl ' 'RLA'':

<code>

|

| |

|—| |—<—b7 b6 |b5|b4|{b3|b2|bl|b0 F=
L1

tnar C aKKyMynaTop

KomaHpAa RL BbIMOMHAETCS aHaIorMYHO Haj, PerucTpoM Uan NamaThio.

Cxema paboTbl KoMmaHabl RRA:

L, I—»—b7 b6 |b5|b4|b3|b2|bl|bO
L |
tdnar C aKKyMynsaTop

KomaHgza RR BbINOMHAETCS aHaIorMYHo Haf, PerucTpoM Uan NamaThio.

Huxe npuBoaNTCS ANCTUHI NporpaMMbl Npeobpa3oBaHnsa oaAHO6ANTHOro Ynucnia B ABOMYHO-AeCATUYHOM Koae (BCD) B
oaHobanTHOEe ABOMYHOE YNC10. ApryMeHT nporpamMmma 6epéT B siyennke A0O0Oh, a pe3synbTaT 3anuceiaeT B AO001h. Mpumepsl
BbINOJIHAEMbIX Npeobpa3oBaHui:

IBOUYHO-AECATUYHbLIN KOJ, OBOUYHbIN KO,
10 = 0001 0000 => 0A = 0000 1010
47 = 0100 0111 => 2F = 0010 1111
87 = 1000 0111 => 57 = 0101 0111
‘conversion' Z80-Assembler  Page: 1
TITLE 'conversion'
; === npeobpa3oBaHne BCD-4ncna B ABOMYHOE YMCIO
A0OO = bcdarg EQU 0A000h
A0O1 = hexres EQU 0A001h
ORG 9000h
; === bepeM aprymeHT
9000 3A00A0 LD A, (bcdarg); 3anucaTb 0gHO6ANTHbLIN
; napameTp B A
9003 47 LD B,A ; CKonuposann B B
; === MEHSEM [ecATnY. undpbl MeCcTaMn
9004 07 RLCA ;4 UMKNnMYecKux caBura
9005 07 RLCA ; @aKKyMynsTopa BJeBoO,
9006 07 RLCA ; MOXXHO 1 BMNpaBo
9007 07 RLCA ;
; === OCTaBJ/IIEM TOJIbKO OECATKN
9008 E60F AND OFh ; JEeCSTKW - B MaaLWwnin
; nonybant
900A 4F LD C,A ; konmpyem B C
; === YMHOXXaeM OeCATKMN Ha OecaTb
900B CB27 SLA A ; YMHOXeHue Ha 8
900D CB27 SLA A ;
900F CB27 SLA A c
9011 81 ADD A,C ; nobaBnsem ewle ABa
9012 81 ADD A,C ;
9013 4F LD C,A ; BC - npeobp.necaTku
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; === pobaBnsem eguHULbI

9014 78 LD A,B ; BOCCTaHaBJIMBAEM apr.
9015 E60F AND OFh ; OCTaBAsieM eaunHULLbI
9017 81 ADD A,C ; CKJlagblB. C JecATKaMu
; === BO3BpaT pe3ynbTaTa
9018 3201A0 LD (hexres),A; Bo3Bpalaem pesyabTaT
901B C9 RET
END

VIHorga oKa3biBalOTCA NOJIE3HbIMM KOMaHAb! LIMK/IMYECKOW nepecTaHoBKM nosybanTos Bieso (RLD) u BripaBo (RRD). KomaHAb
ncnonb3yoT Maagwuve 4 buta akkymynatopa n 6anT, agpec KOTOporo fosiXeH b6biTb 3anncaH B perucTpoByto napy HL.

Cxema paboTbl KoMaHabl RLD:

| [ —

| | |
.- a b

| |1 |
aKKyMynsTop namaTb, agpecyemas (HL)

Cxema paboTbl KOMaHAbI RRD:

1
n T
a—— (S —
| |
aKKyMynsaTop namaTb, agpecyemas (HL)

N3y4ute ﬂpl/lBeJJ,éHHbIl;l HWXe NNCTUHI NporpaMmMbl nepesoa BCD-4uncna B 4BOUYHbLIA KO C UCMOJb30BaHWEM KOMaHbl RLD.

'Conversion-2' Z80-Assembler Page: 1
TITLE 'Conversion-2'
; === npeobpa3oBaHune BCD-4ucna B 4BONYHOE YNCNO

A0OO = bcdarg EQU 0A000N
A0Ol1 = hexres EQU 0A001h
ORG 9000h

; === 6epeM aprymeHT
9000 2100A0 LD HL,bcdarg ; 6epem agpec aprymeHTa
9003 46 LD B, (HL) ; 3anucaTb aprymeHT B B
9004 AF XOR A 5 4mMcTuMm A

; === [eCATKN - B MAafLWwunin nonybanT, c nopyen apr.
9005 EDG6F RLD ; DEecATKW - B MAagLwmin

; nonybant A

9007 4F LD C,A ; konupyem B C

; === YMHO)KaeM [EeCATKN Ha OEeCATb
9008 CB27 SLA A ; YMHOXeHue Ha 8
900A CB27 SLA A ;
900C CB27 SLA A ;
900E 81 ADD A,C ; pobaBnsieM ewe OBa
900F 81 ADD A,C ;
9010 4F LD C,A ; BC - npeobp.necatku

; === pobaBnsiem eguHuLbI
9011 78 LD A,B ; BOCCTaHaBJIMBAeM apr.
9012 E6OF AND OFh ; OCTaBJIIEM €OVNHULIbI
9014 81 ADD A,C ; CKJ1agblB. C eCATKaMn

; === BO3BpaT pe3ynbTaTa
9015 3201A0 LD (hexres) ,A; Bo3Bpallaem pe3synbTaT
9018 (9 RET

END
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2.10. NMepecbinkKu 6J10Ka AAHHbIX

Mpu NoMoLLM KOMaHA nepeckiikin 6710Ka AaHHBIX MOXHO CKOMMPOBaTh (MepeciaTh) COAEPXKUMOE yYHacTKa NamMaTu B Apyroe
MeCTO KaK MoLwaroBo, Tak 1 B aBTOMaTUYECKOM PeXUME.

Mepen BbIMOJIHEHNEM 3TUX KOMAHJ HE0OX0AMMO 3arpy3nTh B PErMCTPOBbLIE Mapsl HL, DE 1 BC HeobxoauMble MapameTpbl. B HL
3anncbiBaeTCa agpec Havana 6noka, B DE — agpec NamsATu, Kyaa Heobxoanmo nepecnatb 610k, B BC — gnvHy 6510Ka.

VimetoTca cnenytolme KOMaHabl:

e LDI — nepecblyika banTa C UHKPEMEHTOM BbIMOJHAETCA Tak:

1) LD (DE), (HL)
2) INC HL
3) INC DE
4) DEC BC

e | DIR — nepecbuika 610ka ¢ adBTONHKPEMEHTOM:!

1) LD (DE), (HL)
2) INC HL
3) INC DE
4) DEC BC

5) ecnm BC<>0, TO nepentyn Ha 1

® | DD — nepechlsiKa 6anTa c LEKPEMEHTOM:

1) LD (DE), (HL)
2) DEC HL
3) DEC DE
4) DEC BC

e LDDR — nepechbiika 610ka C aBTOLEKPEMEHTOM:

1) LD (DE), (HL)
2) DEC HL
3) DEC DE
4) DEC BC

5) ecnim BC<>0, TO nepenTu Ha 1.

Hanpumep, A5 COXPaHEHWs TEKYLLEro COCTOSHNSA MaTPULLbl KNaBuaTypbl (CM. Pabodyto 06nacTb MSX) MOXKHO HanmcaTh:

ORG 9000h
LD HL, OFBE5h ; AApec MaTpuLbl KNaBuaTypbl
LD DE, kon ; KyOa nepenucaTb
LD BC,11 ;  AJIMHa MaTpuubl
LDIR ; MepenunckbiBaem
RET ; BO3BpaT
kon: DS 11,0
END

Opyroii npumep: Ta Xe 3aJlaya, HO KOHEYHbIM aIpeCcoM MaTpuULbl LO/HKeH ObITb HaYasbHbIA aApec Halleh NpPorpaMMmbl:

start EQU 9000h ; KOHCTaHTa start = 9000h
ORG start
LD HL, OFBFFh ; adpec KOHLa MaTpuLbl KnaBuaTypbl
LD DE,start-1 ; AApec KoHLUa, Kyda nepenucaTtb
LD BC, 11 ; ANVHA MaTpuubl
LDDR ; nepenucobiBaem
RET ; BO3BpaT
END

Mpeanaraem Bam HanucaTb MOAMPOrpaMMy, KoTopast 06HyNseT yqyacTok namatu IBM. [ns Heé TpebywoTcsa cnenyoline
UCXOAHbIE JaHHbIE:

1. HaYanbHbIA agpec namaTu,;
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2. [JIMHA y4YacTKa NnamaTu.

Byaem cynmTaTh, YTO NP oBpalleHnn K Hallen NoAnpPorpaMMe 3T AaHHble 3aHOCATCA COOTBETCTBEHHO B PErucTpsl HL 1 BC.
MonpobyiTe HanUcaTb 3Ty NOANPOrpPaMMy CaMOCTOSTEIbHO. HUXKe Mbl MPUBOAMM [1Ba BapuaHTa pelleHns 3Toil 3adaqun.

Z80-Assembler Page: 1
0000 3600 fillm: LD (HL),0 ; obHynuTb comep. no agp. (HL)
0002 23 INC HL ; Cnenpylowmin agpec
0003 0B DEC BC 7 YMEHbLWUTb OJINHY
0004 78 LD a,b ; MpOBEPUTL AnHa <> 0 ?
0005 Bl OR C
0006 20F8 JR nz,fillm; ecnu HeT, TO NOBTOPUTL
0008 C9 RET ; VHaye BO3BpaT
END

He[oCTaToK 37O NporpaMMbl B TOM, 4TO OHA BbIMOJIHAETCS B TE@YEHUM HEKOTOPOr0 BPEMEHMW, KOTOPOE 3aBUCUT OT AJIVHbI
y4yacTka NamsTu. [Ipyroi BapuaHT 3TOW Xe MporpaMMbl MO3BOJSISET BhIMOJHATL Te XXe LeACTBUSA, HO 3a 6onee KOpoTKoe 1
(hMKCUPOBAHHOE BpeMms:

Z80-Assembler Page: 1
0000 3600 fillm: LD (hL),0 ; obHynuTb NepBbI 6anT
0002 54 LD d,h ; 3arpy3utb B DE cnep.agpec
0003 5D LD e,L
0004 13 INC DE
0005 0B DEC BC 5 YMEHbLUNTb AJINHY
0006 EDBO LDIR ; OBHYNINTb Y4aCTOK MamsATH
0008 C9 RET ; BO3BpaT

END

Tenepb JaBanTe HEMHOro YCJI0XKHUM Hally 3afayy. MNycTb NCXOOHBIMU AAaHHBIMU ABNSAOTCA:

1. HavanbHbIA agpec y4acTka namsaTtu (HL);

2. KOHEeYHbIN agpec y4acTKa namaTu (DE);
3. KOHCTaHTa, KOTOPOW Hafo 3ano/iHUTL Y4acToK (B);
Z80-Assembler Page: 1
0000 70 fillmc:LD (HL),b ; 3anucaTb faHHbIe B NepBLIN aapec
0001 23 INC HL ; NMOArOTOBMTb C/ledyoWmnin agpec
0002 7C LD a,h ; CPaBHWTbL CTapLl. 6anThl TEKyLLErO
0003 92 SUB d ; ajpeca v agpeca KoHLa yyacTka
0004 20FA JR nz,fillmc; ecnm oHM <>, TO NOBTOPUTH
0006 7D LD a,l ; CPaBHWUTb Myafw. 6anTbl TEKYLLErO
0007 BB CP e ; aApeca n agpeca KoHUA yyYacTKa
0008 20F6 JR nz,fillmc; ecnm oHn <>, TO MOBTOPUTL
000A 70 LD (HL) ,b ; obHynuTb NnocnenHwin agpec
000B C9 RET ; BEpHyTbCA
END

Tenepb pa3bepém HemHoro nogpobHee, kak paboTaeT 3Ta NMporpaMma. Tak Kak HaM MPELCTOMT 3aMUCb LaHHbLIX B
MoC/elOBaTENIbHOCTb SIYEEK, TO OPraHU3yeM LUMKANYecKyo paboTy nporpamMmel. B KaxaoMm Lukie bynem 3anofiHATb OAHY
SYeliKy, a 3aTeM NOAr0TaB/IMBaTb aAPEC OYEPEAHOI SYEiKM NaMaTy A4S e€ 3anosiHeHNs B CeAyoLeM Luke. [1ns 3Toro B
LlMKJ/Ie MOXKHO MCMOJIb30BaTb KOMaHAy INC HL, yBENMYMBAIOLLYIO KaXAbIA pa3 Ha 1 coaep)XXMMoe perncTpoBoit napsl HL.

PaboTa nporpammbl A0/XKHa MNPeKpaTUTLCA Noc/ie 3amnosHeHUs NoCaeaHel A4ekn NaMaTu 3aaHHOro y4acTka. B xoae
BbINOJIHEHUS KaXKAOr0 LMKa NporpaMmbl HE06X0AMMO CNeAnTb, YTOBbLI MOCTOSAHHO YBENMYMBAIOLLEECS 3HAYeHMe aapeca B
PErncTPoBOi Nape HL He NPEBbICK/I0 3HAYEHWS KOHEYHOIO aApeca B PerucTpoBoii nape DE.

[pyroit BapuaHT NporpaMmbl BoIMAANT Tak:

Z80-Assembler Page: 1
0000 70 fillmc:LD (HL) ,b ; 3anucaTb faHHble B NEPBLIN aapec
0001 E5 PUSH HL ; COXPaHWUTb B CTEKe NepBbl agpec
0002 37 SCF ; cbpocuTb BMT nepeHoca per. F
0003 3F CCF
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0004 ED52 SBC HL,DE ; MONYYUTb OJIMHY yYHacTKa

0006 44 LD b,h ; nepecnatb ee B BC
0007 4D LD c,l
0008 E1 POP HL ; CYMTATb Ha4valbH. afipec y4yacTka
0009 54 LD d,h ; nepecnaTb eroB DE
000A 5D LD e,l
000B 13 INC DE ; ysennuntb DE, T.e.cnep.agpec
000C EDBO LDIR ; 3aMoJIHUTb KOHCTaHTOM 610K
000E C9 RET ; BEpHyTbCA

END

2.11. KoMaHAabl noMcKa

Cnegnytolien rpynnoi KoMaH/, KoTopble Mbl paccMoTpUM, ByaeT rpynna KoMaHA noucka. OHu nNpeAHa3Ha4yeHsbl 45 NoUCKa B
MaMsaTV 3a[1aHHOT0 B aKKYMYATOPE 3HaYeHUs. MIMeloTcs ceaytoLne KoMaHabl:

® CPI — cpaBHeHue A C 6anToM namsATn € NHKPEMEHTOM:

1) CP A, (HL)
2) INC HL
3) DEC BC

® CPIR — CcpaBHeHWEe A C 6710KOM noLaroBoe ¢ dBTONHKPEMEHTOM:!

1) CP A, (HL)

2) INC HL

3) DEC BC

4) ecim BC<>0 n A<>(HL), To nepentun Hal

e CPD — cpaBHeHue A c 6alTOM C feKPEMEHTOM:

1) CP A, (HL)
2) DEC HL
3) DEC BC

e CPDR — cpaBHeHue A ¢ 6110K0M C ABTOLEKPEMEHTOM:

1) CP A, (HL)

2) DEC HL

3) DEC BC

4) ecnim BC<>0 un A<>(HL), TO nepenTm Ha 1.

Tak e Kak 1 B KOMaH[ax nepecblsiku 610Ka nepen BbiNOJIHEHNEM 3TUX KOMaH[ Heobxo4MMO 3aHeCTn B PErncTpbl HYy)XXHbIE
napaMeTpbl. B pernctpe A 0O/XKHO HaXOAUTLCA YMCN0, KOTOPOE Mbl XOTUM UCKaTb, B HL — HaYvaNbHbIN afpec y4yacCTKa
namaTtun, B BC — AJIMHa y4yacTKa.

Ecnn yncno Hanpértcs, byneT ycTaHoBneH dnar Z. Ecim BC yMeHbWNTCS B NpoLecce noucka o Hyns, byaet cbpoweH dnar
P/V (B MPOTUBHOM C/ly4ae OH ByneT yCTaHOBEH).

Hanpumep, Ha y4acTke namsaTn ¢ AOOOh no DE77h (UCKNIOYUTENBHO) Mbl XOTUM HAalNTW U 3aMEeHUTb BCe YnUCaa 32 Ha YUCo
34. OOMH 13 BO3MOXXHbLIX BapUaHTOB MPOrpamMmbi:

ORG 9000h
LD HL, QAGO0Oh ; aapec Havana 6ioka
LD BC,0ODE77h-0A000h ; pnuHa 610Ka Noncka
Next: LD A,632 ; 4TO NCKaTb ?
CPIR ; MOUCK
RET NZ ; BO3BpaT, ec/i1 He Halan
DEC HL ; BO3BpaT Ha oguH 6aiT Hasan
LD (HL) ,34 ; 3anucb Mo afpecy HOBOro Ynucna
INC HL
LD A,B ; BC =07
OR C
JR NZ,Next ; €CJI1 HeT, NoBTopseM
RET ; BO3BpaT
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END

2.12. MopgnporpaMmbl U NnpepbiBaHUA

Mpy HanMcaHUK NPorpamMm o6bIYHO MOXXHO BbIAEIUTL OANHAKOBLIE MOCAEA0BATENbHOCTI KOMaH[, YacTo BCTpeYaloLmecs B
Pa3HbIX 4acTax nporpamMmsel. s Toro, 4Tobbl MHOFOKPAaTHO He NMepenncbiBaTb Takue Noc/efoBaTeNbHOCTH KOMaH, Ux
06befnHAIT B TaK Ha3blBaeMble NoANporpamMmsl. B noboit YacTM OCHOBHOM NMPOrpaMMbl MPOrPaMMUCT MOXET BCTaBUTb
Tpex6anToBylo KOMaHAy 6€3yC/N0BHOrO Bbi30Ba MOAMNPOrpaMmMbl CALL adr , BO BTOPOM W TpeTbeM BaiiTe KOTOPOW
YKa3blBaeTCs afpec Bbi3biBAEMOW MNOANPOrpaMMbI.

BbinonHeHne KoMmaHabl CALL adr HavymMHaeTca ¢ NobanTOBOM 3aCbiIKM B CTEK afpeca cliefylowen nocse 3Ton KoMaHabl
AYEeNKU NamsaTU. ITOT aApec Ha3bliBaeTCa aApecoM BO3BpaTa M3 noanporpaMmmbl. OH Heobxoamm Ans TOro, 4Tobbl Mo
OKOHYaHWM BbINMOJIHEHUS MOANPOrPaMMbl BEPHYTLCA K NMPOLO/IKEHNIO OCHOBHOWM NPOrpamMMbl.

Mocne 3anucy B CTEK afpeca BO3BpaTa M3 NOANPOrpaMMsl B CHETHMK KOMaH PC MUKponpoLueccopa 3arpyxaeTcs BeNn4YmHa
adr, T.e. aapec nepBoit KOMaHbl Bbi3biBAEMON MOAMNPOrpaMMbl. Takum 06pa3omM, yrnpassieHWe M3 0CHOBHOM NpPOrpamMMbl
nepefaéTcs Ha Bbi3blBAEMYIO MOAMNPOrpaMmy.

BbinonHeHne nognporpamMmbl 06bIYHO 3aKaHYMBaETCA KOMaHLON BO3BpaTa W3 MOANPOrpaMMbl, Hanpumep, ogHo6anToBOw
komaHAowu 6e3ycnioBHOMO BO3BpaTa U3 noAnporpaMmel RET. Mpy 3TOM COAepXUMOe BEPXYLLKM CTEKa, T.e. aapec Bo3BpaTa U3
noANporpaMmbl, NepechiylaeTca U3 CTeka B CHETYMK KoMaHA PC mukponpoueccopa, U ynpas/ieHne BHOBb nepenaércs
OCHOBHOI NporpaMme.

Hu>xe NpUBOANTCS NPMMEpP NMPOrpaMmbl, Bbi3biBAKOLWEN MNOAMPOrpaMMy YMHOXEHUS COAEPXKMMOr0 4BOMHOIO pernctpa BC Ha
DE.

Z80-Assembler  Page: 1
ORG 9000h
9000 018400 LD BC, 132 ; 3arpyska apr.
9003 118401 LD DE, 388 ; 3arpyska apr.
9006 CDOD90O CALL mpy ; BbI30B noAnporp.
9009 2200A0 LD (0AOOOh) ,HL ; 3anwucb pe3ynbTaTta

900C C9 RET ; BO3BpaT

’

; YMHOXeHne BC Ha DE
; pesynbTaT - B HL

900D 210000 mpy: LD HL, 0000 ; umctmm HL

9010 19 next: ADD HL,DE ; npubaBnsem DE
9011 OB DEC BC ; YMeHblaem BC
9012 78 LD A,B ; nposepseM Ha 0
9013 B1 OR C
9014 20FA JR NZ, next ; MOBTOPUTbL
9016 C9 RET ; BO3BpaT

END

Kpome komaHAbl 683yCJ'IOBHOFO Bbl30Ba W BO3BpaTa U3 noanporpamMmMbl, B CUCTeMe KOMaHO MMEETCA BOCEMb KOMaH[
YCNOBHOI0 Bbl30Ba noagnporpaMmbl U BOCEMb KOMaHA YC/NOBHOIM0 BO3BpaTa W3 noAanporpamm, nencremne KOTOPbIX
onpenenaeTca Tak Xe, Kak 'y KOMaH4 YCJ'IOBHOVI nepefayun yrnpasneHusa, COCTOSAHNEM perncTpa npusHakos F. Eciv ycnosue
ONA BbINONTHEHNA KOMaHObl OTCYTCTBYET, TO BbI30B MOAMNPOrpaMMbl U1 BO3BPaT M3 Heé He BbINOJIHATCS.

Kpome TpexBaiToBOM KOMaHAbl 6e3yc/noBHOro BbI30Ba NOAMNPorpaMmel CALL adr, B cMCTeMe KOMaH[ MUKpomnpoLieccopa
MMeeTCs BOCEMb 0HOOANTOBLIX KOMaHA4 RST 0 - RST 7 Bbi30Ba MOAMNPOrpaMM, PacrosioXeHHbIX Mo (UKCMPOBAHHOMY
anpecy. lMosiBNeHWe B OCHOBHOW nporpamme nto6oi U3 3TUX KOMaHA Bbi3bIBAET 3aMucChb B CTEK afjpeca BO3BpaTa W3
NoAnporpaMMbl 1 nepefadvy ynpaB/ieHUs Ha COOTBETCTBYIOLLYIO AYeiiKy MaMaTu, rae pacrosoKeHa nepBas KOMaHAa
noanporpamMmsil.

B MpunoxeHun 1 npueeneHa Tabsmua CooTBETCTBUA Mexnay 3TUMKN KOMaHOaMu U WecCTHaguaTepPUYHbIMK afgpecaMn Aa4eeKk
namaTHn, Kyda nepep,aéTcsi ynpaBiieHne npu nx BbINOJHEHNN.

K rpynne komaHg paboTbl C nognporpaMmamMy OTHOCATCA eLLé ABe KOMaHAbl BO3BpPaTa M3 MaCcK/pyeMoro 1 HeMacKnpyemoro
npepbiBaHWin: RETI 1 RETN.
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B nporpamMMe Ha si3bike acceMbiepa MOryT UCMOJ/Ib30BATLCS BHELIHUE NMEePEMEHHbIE, TO eCTb NePEMeHHbIe, OnpeaesiéHHble
BHe AAHHOW NporpamMmbl. BHelwHWe 3HaYeHUs TpaHCAMpYlTCs B AByxOaiTHble BeAMYMHbLI (0AHOBAaNTHbLIE He
NoLAEPXKMBAOTCA). BHELLUHNE NepeMeHHbIe OMMUCLIBAIOTCS ANPEKTUBOM accembnepa EXT uan EXTRN. MOXXHO TakXe 0TMETUTb
BHELLHIOK NepeMeHHyto ABYMS CUMBOIAMU «#» B KOHLIE €€ NMEHU.

Kpome 3Toro, B nporpamMme MoryT ObiTb onpefesieHbl rnobasibHble MMeHa, TO eCTb UMEHa, AOCTYMHblE U3BHE LaHHON
MporpamMmbl (415 TOi NPOrpaMMbl OHU SBASIOTCS BHELWHUMM). LS yKa3aHus, YTO UM SBASIETCS r1obasbHbIM, NCMOJb3YTCS
BMpeKTMBbI ENTRY uiun PUBLIC. [nobanbHoe NMS MOXHO TakxXe 0603Ha4MTb [IBYMS 3HaKaMy «:» B KOHLLE UMEHMU.

3TN BO3MOXKHOCTU YJJ,06HO ncnonb30BaThb A4 OpraHn3aunn CBA3eN C nporpaMMamu, HarnmcaHHbIMK Ha a3blke C.

B KavyecTBe npuMepa pacCMOTPUM MPOrpPaMMy, YCTAHABIMBAIOLLYIO MO3WULMIO KYPCOPa Ha TEKCTOBOM WM rPpadnyeckom
3KpaHe, 1 NporpaMmMy BbIBOAA OAHOMO CMBOJIA Ha rpadMyeckuil 3KkpaH

MSX.M-80 1.00 01-Apr-85 PAGE 1
; YCTaHOBKa No3nLUmM Kypcopa Ha TEKCTOBOM UJN Fpadrmyeckom
; 9KpaHe. KoopanHatel - B HL 1 DE

.Z80
PUBLIC Loc@
0000 3A FCAF Loc@: LD A, (OFCAFh) ; TWN 3KpaHa
0003 FE 02 cp 2
0005' 38 OF JR  C,Locate
;- pa3MelleHne Ha rpadhM4eckoM sKpaHe
0007' 22 FCB3 LD (OFCB3h) ,HL
000A' 22 FCB7 LD (OFCB7h) ,HL
000D ED 53 FCB5 LD (OFCB5h) ,DE
0011 ED 53 FCB9 LD (OFCB9h) ,DE
0015 C9 RET
;- pa3MelLeHe Ha TEKCTOBOM 3KpaHe
0016' 65 Locate: LD H,L
0017' 6B LD L,E
0018' F7 RST 30h
0019' 00 DEFB 0
001A' 00C6 DEFW 0C6h
001C' C9 RET
END

BbIBOJ OAIHOTO CUMBOJIA HA rPadU4eCcKuil KpaH.

MSX.M-80 1.00 01-Apr-85 PAGE 1
.Z80
PUBLIC putgc@
; --- BbIBOOWUTCS CMMBOJ C KOOOM B aKKyMynsiTope

0000" F7 putgc@: RST 30h
0001’ 00 DEFB 0
0002 008D DEFW 08Dh
0004 C9 RET

END

2.13. Nopgnporpammbl BIOS

B cucteme MSX mmeeTcs Habop CTaHAAPTHbLIX MOAMPOrpaMM, UCMONb30BaHNE KOTOPbLIX MHOMAA MOXET 3HAYUTENbHO
obnerynTb NporpaMmnpoBaHme Ha A3blike accembnepa. Mx aHrnuminckas abbpesnaTtypa — noanporpammbl BIOS. Mpu nomowm
nognporpamm BIOS moxHOo paboTaTb C kaaBMaTypol, MPOrpaMMuUpyeMbiM 3BYKOFeHEepaTOpPOM, MarHUTO(OHOM,
BMAEOMPOLLECCOPOM U APYrMMU YCTPONCTBaMK. MporpamMMmbl, Bbi3blBaloWmne TOAbKO noanporpammel BIOS n He paboTatowme
HenocpeACTBEHHO C yCTPOMNCTBAMM (HanpyuMep, Npy NoOMoLLM NOPTOB BBOAA/BbIBOAA), CMOTYT paboTaTb M Ha ApYyrux Bepcmsx
cncTemsl MSX.

2.13.1. KnaBuaTtypa

[0 paboTbl C KNAaBMATYPOI NPUMEHSIIOTCS Cefytowe noanporpammbl BIOS: yTeHMe cTaTyca CTPOKM MaTpULbl KNaBuaTypbl
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(SNSMAT, 0141H), obHapy>XeHne HaXxaTus KJaBunLL CTRL|+ STOP| Npu OTKJIIOYEHHBIX NpepbiBaHNsAX (BREAKX, ©B7h), MpoBepka
bydepa knaBmaTypbl (CHSNS, 09Ch), BBOA cumBoia u3 bydepa knaBmaTypbl (CHGET, 09Fh), Yuctka bydepa kKnaBuaTtypsl
(KILBUF, 156h), BBOA CTPOKM (PINLIN, OAEh 1 INLIN, OB1lh), BBOA rpaduyeckoro cumeona (CNVCHR, OABh) un gpyrue.

B nepsom npumepe onpallmMBaeTCs MaTpULUa KJiaBUaTypbl Ha NpeaMeT HaxaTusa Knasuwmn g Bbixod 13 nporpaMmbl — no
Knasuwam CTR|:I+ STOP|.

780-Assembler Page: 1
; === lpoBepkKa, HaXxaTa 1 Knasuwa Z

00A2 = CHPUT EQU 00A2h ; BblBOJ CMMBOJIA
0141 = SNSMAT EQU 0141H ; OMPOC MaTpULbl KNnaBuaTypbl
00B7 = BREAKX EQU 00B7h ; Haxato am CTRL/STOP ?

ORG 9000h
9000 CDB700 Again: CALL BREAKX ; HaxaTto nim CTRL/STOP
9003 D8 RET C ; BO3BparT, ecam "ga"
9004 3E04 LD A,4 ; OfpallmBaeM CTPoKy 4
9006 CD4101 CALL SNSMAT
9009 E620 AND 00100000b ; Ha)kaTa M KnaBuwa Z ?
900B 20F3 JR NZ,Again ; ec/nu HeT, XIeM
900D 3E5A LD A,'Z' ; WHaye nevaTtaem 'Z'
900F CDA200 CALL CHPUT
9012 18EC JR  Again ; BCe nosTopseM

END

Bo BTOPOM npuMmepe NpoOM3BOAMTCS YTeHMe CMMBONa M3 bBycepa knasmaTypsl. ObpaTuTe BHUMaHWe Ha AeicTBUe
COAEPXKMMOro f4elkn REPCNT. Kak 1 B NepBOM MpUMepe, BbIXOZ OCYLLECTBASETCS Npu HaxaTuu knaeuw CTRL|+STOP|.

780-Assembler Page: 1

009C = CHSNS EQU 09Ch ; onpoc bycdepa knaBnaTypsl
009F = ChGet EQU 09Fh ; BBOJ CUMBOJIa
00A2 = ChPut EQU 0A2h ; BbIBOJ CMMBOJA
0156 = KilBuf EQU 156h ; 4nCTKa bydepa
00B7 = BreakX  EQU 0B7h ; Haxatoam CTRL/STOP ?
F3F7 = REPCNT EQU OF3F7h

ORG 9000h
9000 CD9COO Key: CALL CHSNS ; onpoc bydepa knaBnaTypsbl
9003 280A JR Z,Keyl ; ecnn bydep nycT, BbiBOL "'
9005 3E01 LD Al ; MasieHbKas 3af4epXXka oo
9007 32F7F3 LD (REPCNT) ,A ; ABTOMOBTOPEHUS KiaBuLLIN
900A CD9F00 CALL ChGet ; BBOAWUM cuMMBOA 13 bydepa
900D 1802 JR  Key2 ; BbIBOAMM €ro Ha 3KpaH
900F 3E2E Keyl: Lb A,"'.'
9011 CDA200 Key2: CALL ChPut ; BbIBOJ CMMBOJIA
9014 CD5601 CALL KilBuf ; 4ucTka bydepa
9017 CDB700 CALL BreakX ; HaxaTtoam CTRL/STOP ?
901A 30E4 JR  NC,Key ; €CJIM HeT, TO NMOBTOPUTb
901C C9 RET

END

TpeTuit npumMep AeMOHCTPUPYET oT/nm4mna B paboTe nognporpamm BIOS InLin u PinLin.

780-Assembler  Page: 1
00A2 = ChPut EQU O0A2h ; BblBOJ CMMBOJIA
0Bl = 1InLin EQU 0Blh ; BBOL CTPOKM
OOAE = PinLin EQU OAEh ; BBOL CTPOKM
0156 = KilBuf EQU 156h ; YucTka bydepa
F55E = Buf EQU OF55Eh ; Bydep

ORG 9000h

; === InLin

9000 CD5601 CALL KilBuf ; 4ucTka bydepa
9003 212E90 LD HL, PRMPT1 ; BbIBOAWM MOACKA3KY
9006 CD2590 CALL PUTMSG
9009 CDB100O CALL InLin ; BBOAUM CTPOKY
900C 215EF5 LD HL,Buf ; BbIBOAUM comepxumoe bydepa
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900F CD2590 CALL PUTMSG
; === PinlLin

9012 CD5601 CALL KilBuf ; 4ncTka bydepa
9015 213890 LD HL, PRMPT2 ; BbIBOAWM MOACKa3Ky
9018 CD2590 CALL PUTMSG
901B CDAEOO CALL PinLin ; BBOAMM CTPOKY
901E 215EF5 LD HL,Buf ; BbIBOAUM coaepxumoe bydepa
9021 CD2590 CALL PUTMSG
9024 C9 RET

; === [lognporpamMMa nevyaTu CTPOKU
9025 7E PUTMSG: LD A, (HL) ; 6epem cumBon
9026 B7 OR A 5 @CJIN KoA, HOJib, BbIXOA,
9027 C8 RET Z
9028 CDA200 CALL CHPUT ; BbIBOAWM OAOWH CUMBOJI
902B 23 INC HL
902C 18F7 JR  PUTMSG ; MOBTOpPSieM CHOBA

; === [laHHble
902E ODOA496E PRMPT1: DB  0ODh,0Ah, 'InLin: ',0
9032 4C696E3A
9036 2000
9038 ODOA5069 PRMPT2: DB  ODh,0Ah, 'PinLin:',0
903C 6E4C696E
9040 3A00

END

2.13.2. 3BykoreHepartop

Ina paboTbl CO 3ByKOreHepaTOpPOM MCMNOJIb3YOTCA cieaytowme noanporpammsl BIOS: nHnumnanmsauma PSG (GICINI, 90h),
3anucb JaHHbIX B peructp PSG (WRTPSG, 93h), YyTeHue faHHbIX U3 pernctpa PSG (RDPSG, 96h), 3anyCK 3ByYaHWUs My3blKK
(STRTMS, 99h), BK/OYEHME/BbIKNIIOYEHME BUTa 3BYKOBOr0 nopTa (CHGSND, 135h) u apyrue.

B nepBoM npuMepe NokasaHa yCTaHOBKAa OJHOTOHHOIO 3By4aHMs B KaHane A,
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0093 = WRTPSG EQU 93h ; 3anucb B peructp PSG
ORG 9000h
9000 3EOQ7 LD A7 ; Bblbop KaHana A
9002 1E3E LD E,00111110b
9004 CD9300 CALL WRTPSG ; 3anucb B permcTp 7
9007 3EO08 LD A,8 ; YCTaAHOBKa rPOMKOCTU 3BYKa
9009 1EOF LD E,15
900B CD9300 CALL WRTPSG ; 3anucb B pernctp 8
900E 3E00 LD A,0 ; Mnaglwuve buTbl 4HacTOThl 3BYKa
9010 1EFE LD E,OFEh
9012 CD9300 CALL WRTPSG ; 3anuck B permcTp 0
9015 3EO01 LD A,1 ; CTapwwue BuTbl 4YacTOThl 3BYKa
9017 1E00 LD E,O
9019 CD9300 CALL WRTPSG ; 3anuck B peructp 1
901C C9 RET
END

BTopoii NprMep CBsi3aH C YCTAHOBKOW/BLIK/IOYEHMEM 3BYKOBOro 6uta nopta AAh.

780-Assembler  Page: 1
0090 = GICINI EQU 090h 5 MHUUManu3aums
0135 = CHGSND EQU 135h ; BKA/BbIKA. 6uTta 7
Q09F = CHGET EQU 9Fh ; BBOJ CUMBOJA
00B7 = BREAKX EQU 0B7h ; HaxaTtoam CTRL/STOP ?
ORG 0A00Oh
AOOO CD9000 CALL GICINI 5 MHUUManu3aums
A0O3 3E01 Sound: LD A,1
AGO5 CD3501 CALL CHGSND ; BKJ/lOYaem but
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AOGO8 CDI9FO0 CALL CHGET 5 XKOEM Ha)KaTus KNaBuLLK

AOOB AF Silen: XOR A
A0OC CD3501 CALL CHGSND ; BbIKJOYaeM Ut
AOOF CD9F00 CALL CHGET 5 PKOEM HaXXaTusa KNaBuLLmn
A012 CDB700 CALL BREAKX ; HaxaTtbl am CTRL/STOP ?
AO15 D8 RET C ; @C/Qn [a - BblIXopg,
A016 18EB JR  Sound

END

B nocnenHem npumepe NoOKaXKeM Mcnosib3oBaHne nognporpamMm BIOS ¢ agpecamn COh (beep) n 93h (3anucb AaHHbLIX B
perucTtp PSG) ansa reHepauun wyma mMopsi.

Z80-Assembler Page: 1

ORG 9000h
; LWYM Mopst
9000 CDCOOO CALL 0COh ; beep
9003 211F90 LD HL, ENDDATA ; appec 6anTa AaHHbIX
; ond 13 peructpa PSG
9006 3EOD LD a,13 ; Kon-Bo peructp. PSG
9008 5E LD e, (HL) ; 3arpy3uTb AaHHble
9009 CD9300 CALL 93h ; 3anucaTb B perucTp
900C 2B DEC HL ; cnen. 6anT gaHHbIX
900D D601 SUB 1 ; cnepn. H-p per. PSG
900F 30F7 JR NC,$-7 ; ecnu He -1, nosTop.
9011 C9 RET ; BO3BpaT
; AaHHble gng "wyma mopsa"
9012 DEFS 6
9018 1EB71000 DEFB 30,183,16,0,0,0,90,14
901C 00OO5A0E
901F = ENDDATA EQU $-1
END

2.13.3. F'pacpuka

B kayecTBe npumepa HanuweMm nporpaMmy ycTaHoBkM pexuma GRAPHIC-2 sngeonpoueccopa, Co34aHus crnpanTta pasmMepom
8x8 To4yek 6e3 yBennyeHus n yCTaHOBKM ero Ha 3KpaHe ¢ koopamHaTtamu (128,100) usetom 13. Mpu 3Tom bynem
ncnonb3oBaTh nognporpamMmel BIOS.

Z80-Assembler Page: 1
ORG  90006h
; screen 2,2
9000 21EOF3 LD HL,OF3EOh; appec xpaHeHns per. #1 VDP
9003 CB8E RES 1, (HL) ; cnpawT 8*8
9005 CB86 RES 0, (HL) ; HOpMaJsibHbIN pa3mep crnipanTa
9007 CD7200 CALL 72h ; screen 2
; co3aaHve wabnoHa cnpaiTa
900A 3EO00 LD a,o ; Homep obpa3sa cnpanta =0
900C CD8400 CALL 84h ; Yy3HaeM agpec obpasa
900F 112990 LD DE,dat ; adpec faHHbIX Ans
; co3aaHna wabnoHa
9012 EB EX DE,HL ; MeHsem HL wn DE
9013 010800 LD BC, 8 ; OJvHa obpasa
9016 CD5C00 CALL 5Ch ; 3anonHsem obpas cnpanTa
; B0 VRAM
; BbIBEIEHME CNpaiiTa Ha 3KpaH
9019 3E00 LD a,o ; Homep cnpanta =0
901B CD8700 CALL 87h ; appec Tabauubl aTpubyToB
901E 113190 LD DE, pts ; alpec JaHHbIX ans Tabin.
; aTpnbyToB
9021 EB EX DE,HL
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9022
9025
9028

9029
902D

9031
9032
9033
9034

Mpwn paboTe co cnparTaMmn pa3mepoM 16X 16 ToYeK y4TUTE, 4TO HOMep LWaboHa onpeaenseTcs Tak Xe, Kak 1 4ns CnpanTos

; AJMHa Tabanubl aTpnbyToB

’

’

’

; KoopauHaTta X
; KoopauHaTta Y
; Homep wabnoHa

010400 LD BC,4
CD5C00 CALL 5cCh
c9 RET

; DaHHble and wabnoHa cnpanTa
01020468 dat: DEFB 1,2,4,8,16,32,64,128
10204080

; aTpnbyThbl CNpanTa
80 pts: DEFB 128
64 DEFB 100
00 DEFB 0
oD DEFB 13

END

pa3mepoM 8x8, HO YMHOXXEHHbIV Ha 4.

B 3To nporpamme mcnonb3oBaHa nognporpamma BIOS ¢ agpecom Bbi3oBa 5Ch. OHa nepenucbiBaeT 610K gaHHbIX 13 RAM BO
VRAM. Huxxe Mbl MOMNbITaemMca peannsosaTb 3Ty NOAMPOrpaMmy C MOMOLLbIO KOMaHA, paboTatoLwmx ¢ nopTaMmun BBo4a/BbIBOAA.

2.13.4. MarumTooH

Onda paboTbl C MarHMTOMOHOM UCMONL3YIOTCA caeayowme nognporpammel BIOS: BkiovyeHne MoTopa 1 OTKPbITME daiina
(TAPION, Elh 1 TAPOON, EAh), YyTeHue ogHoro 6anta (TAPIN, E4h), 3anucb ofHoro 6avTa (TAPOUT, EDh), KoHel paboThl C
neHTon (TAPIOF, E7h u TAPOOF, FOh) u gpyrue.

anBED,éHHaFI HXe nporpaMmma «LWEnKaeT» pesie BKNIOYEHUSA/BLIK/IIOYEHNA MOTOPa HakonuTens Ha MarHUTHOM neHTe (T.e.

NPOCTO BKJIKOYAET W BbIK/IOHaET ero).

9000
9001
9004
9006
9007
900A
900B
900C
900D
900F

9012
9013
9014

B 3ToM nognporpaMme mcnosb3yTcsa ase noanporpammel BIOS. 3To 00F3h — BKAOYeHUE W BbiKJOYEHME MOTOpa

Z80-Assembler

ORG 9000h
AF motor: XOR a
CDF300 CALL 00F3h
EEO1 XOR 1
08 EX AF,AF'
010008 LD BC,800h ;
0B nt: DEC BC
78 LD a,b
Bl OR C
20FB JR nz,nt
CDB700 CALL 00B7h
D8 RET C
08 EX AF,AF'
18EB JR motor+1l ;

END

’

; uBeT

Page: 1

’

’

’

’

’

’

04ULLAEM aKKYMYNSTOP
BKJ1/BbIK/

cMeHa OHa lmam 1 Ha 0
CMEHUTb aKKyMyNsaTop
HebosblIas 3agepXKKa

; TMPOBEPUTbL HE HAXATO JIn

CTRL/STOP ?

BO3BPAT, €C/IN HAXKaTo
BEPHYTb "Hall" akKyMynaTop
NOBTOPUTb AENCTBUA

MarHuTooHa n 00B7h — npoBepka, Ha)kaTbl 1 KTaBULLIN CTRq+STOP.

Bo BTOpOM npumepe npu nomowy nognporpamMm BIOS npocMaTpuBaeTCs 1 nevaTaeTca CNUCOK ainioB Ha MarHUTHOW JIEHTE.

00A2
00E1
00E4
00E7

’

9000
9003
9005
9008

780-Assembler
Chput EQU 00A2h
Tapion EQU 00Elh
Tapin EQU O00E4h
Tapiof EQU 0O0E7h

ORG 9000h

; === [1pOCMOTP UMeH (halIoB Ha NeHTE

CDE100 Start: CALL Tapion
0610 LD b,16
21A090 LD  HL,Work
E5 Next: PUSH HL

’
’
’

’

’

’

Page: 1

; BblBOA CMMBOJa

BKJ1. MOTOpP, 4YNTaTb 3aroJloBoOK

; YnTaem B6anT C IeHThI

3aBepL. paboTy C MarHUTOhOHOM

; BKJI. MOTOpP, YNTaTb 3aroJioBOK

; appec paboyer obnacTtu

COXPaHUTb

29/71



9009
900A
900D
900E
900F
9011
9012
9013
9015
9018
901B
901E
9021
9024
9027
902A
902C
902E
9031
9033
9035
9038
903A
903C
903F
9042
9045

9049
904C

’

904D
904E
9050
9051
9054
9055
9057
905B
905F
9063
9067
906B
906F
9070
9074
9078
907C
907E
9082
9086
908A
908B
908F
9093
9097
909B
909D
90A0
90B0O

ynTaem 6anT C NeHThI

; ecnm bbina owmnbka, nepexoq,
; WHaye noBToOpseM

; BbIBOAWM UM$ (haina

npoeepsieM aTpubyThl hanna
ann OBONYHLIN ?

haitn ASCII ?

ann Konos ?

coobLeHmne 06 ownbke
BbIBOZ, CTPOKMU
3aBepu. paboTy C MarHUTOHOHOM

; TIEPEBOA CTPOKM

DB 'Ascii file',0Dh,0Ah,'$’

DB 'Binary file',0Dh,0Ah,'$"

DB 'Bsave file',0ODh,0Ah,"'$"’

DB 'Tape read error',0Dh,0Ah,'$"'

Cc5 PUSH BC
CDE400 CALL Tapin ;
C1 POP BC
E1l POP HL
382B JR c,Error ;
77 LD (HL) ,a ;
23 INC HL
10F3 DINZ Next
215790 LD HL,Filnam ;
CD4D90 CALL Putstr
21AA90 LD HL,Work+10 ;
CD4D90 CALL Putstr
CD4690 CALL Crlf
3AA090 LD a, (Work) ;
217090 LD HL,Binfil ;
FED3 CP  0D3h
2811 JR z,Prt
216390 LD  HL,Ascfil ;
FEEA CP  OEAh
280A JR  z,Prt
217E90 LD  HL,Macfil ;
FEDO CP  0DOh
2803 JR z,Prt
218B90 Error: LD HL,Errstr ;
CD4D90 Prt: CALL Putstr ;
CDE700 CALL Tapiof ;
c9 RET
MoanporpamMMa nepeBoAa CTPOKU
9046 219D90 Crlf:LD  HL,Stcrlf ;
CD4D90 CALL Putstr
c9 RET
Moanporpamma BbIBOAA CTPOKK
7E Putstr: LD a, (HL)
FE24 CcP '$!
Cc8 RET z
CDA200 CALL Chput
23 INC HL
18F6 JR  Putstr
; === [laHHble
46696C65 Filnam: DB 'File name: $'
206E616D
653A2024
41736369 Ascfil:
69206669
6C650D0A
24
42696E61 Binfil:
72792066
696C650D
0A24
42736176 Macfil:
65206669
6C650D0A
24
54617065 Errstr:
20726561
64206572
726F720D
0A24
0DOA24 Stcrlf: DB  0Dh,0QAh,'$’
Work: DS 16,0
24 DB '$'

END
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Korpa npu nomowm 3Tmux nognporpamm BIOS cospatoTcs nognporpammel READ/WRITE onsa ¢aiifioB Ha KacceTe, HYXHO
ncnonb3oBaTh ToAbKO READ van WRITE 6e3 kakux-nnbo apyrux nenctsuin. Hanpumep, YTe€HUE AaHHbLIX C NEHTbI U
oTobpaXkeHune nx Ha IKpaHe MOXET Bbi3BaTb OLWINOKY YTeHUS.

2.13.5. Yacbl m 3HeproHe3aBucuMmasn naMmaTb

B KHUre «ApxuTekTypa MUKpokoMmnbioTepa MSX-2» 6blna onucaHa CTPyKTypa U GyHKUnm mukpocxembl CLOCK-IC ¢
3HEeproHe3aBNCMMON NaMaTbi0. MMeloTca aABe nognporpamMmel pacwmpeHHoro BIOS — REDCLK (01F5h) u WRTCLK (01F9h),
KOTOpbIE MO3BONAIOT 3aMMCbiBaTb MHGOPMaLIMIO B perncTpbl CLOCK-IC nam ynTaTb eé oTTyaa (cM. MSX-BASIC BIOS).

Hu>xe NpMBOANTCA NpUMep NPOrpaMMbl, KOTOpas YCTaHaBAMBAEeT HEKOTOPbLIE MapaMeTpbl 3KpaHa, BOCCTaHaBIMBaeMble Npu
nepesarpyske uiay BKIOYEHNM KOMMNbIOTEPA — TUM W WWPWHY 3KpaHa, UBeT n3obpaxeHus u doHa.

Z80-Assembler Page: 1
01F9 = WRTCLK  EQU 01F9h
015F =  EXTROM EQU 015Fh

ORG 9000h
; === YCTaHOBKa TuMna 3KpaHa
9000 OE23 LD C,23H ; 6nok 2, pernctp 3
9002 3E00 LD A0 ; TUN UHTepdenca n skpaHa
9004 CD2490 CALL WrtRAM ; 3anuck B CLOCK-IC
; === YCTaHOBKa WNPWHbI 3KpaHa 40 (28h)
9007 OE24 LD C,24H ; 6nok 2, peructp 4
9009 3E08 LD A,8 ; Mnagwwue 6utbl (28h)
900B CD2490 CALL WrtRAM ; 3anmcb B CLOCK-IC
900E OE25 LD C,25H ; 6nok 2, pernctp 5
9010 3E02 LD A,2 ; CTapwwue 6utbl (28h)
9012 CD2490 CALL WrtRAM ; 3anuck B CLOCK-IC
; === YCTaHOBKa LiBeTa n3obpaxeHuns
9015 OE26 LD C,26H ; 6nok 2, pernctp 6
9017 3E04 LD A4 ; COLOR 4
9019 CD2490 CALL WrtRAM ; 3anuck B CLOCK-IC
; === YCTaHOBKa LiBeTa (poHa
901C OE27 LD C,27H ; 6nok 2, peructp 7
901E 3EOE LD A, 14 ; COLOR ,14
9020 CD2490 CALL WrtRAM ; 3anmncb B CLOCK-IC
; === Bo3BpaT B MSX-BASIC
9023 (9 RET
; === [lognporpamma 3anuncun 8 CLOCK-IC
9024 E5 WrtRAM: PUSH HL ;  COXpaHAeM perucTpsbl
9025 C5 PUSH BC
9026 DD21F901 LD IX,WRTCLK ; MeXCnoToBbIi BbI30B
902A CD5F01 CALL EXTROM ; SUBROM EBIOS
902D E1 POP HL ; BOCCTaHaB/MBaeM
902E C1 POP BC ; perncTpbl
902F C9 RET ; BO3BpaT

END

2.13.6. MeXcnoToBbie Bbi30OBbl NOANPOrpaMm
an BbINMOJIHEHNN NPOrpaMMbl MOXXET BO3HUKHYTb CUTYalWA, Koraga H606XO,EI,VIMO BbI3BaTb noAnporpaMMmy, Haxoaswytcs B
TEKyLU,I/IVI MOMEHT B HEAQKTUBHOM CJIOTE.

Hanpumep, npu pexnme paboTbl, KOraa Ha BCeX CTPaAHUL,AX BKJOYEHA TOJIbKO onepaTMBHaA NaMaTb, MOXXET NOHapobnTbCA
BbI30B nognporpaMmbl BIOS, xpaHsienca B ogHOM 13 cioToBs M3Y.

B 3TOM cny4ae MOXHO nmbo NonbITaTbCA BKJYUTL HE0OX0AMMbIE CNIOTHI U Bbi3BaTb nognporpammy, nnbo BLIMONHUTL
MEXXCJI0TOBbIV BbI30B.

MeXXCNoTOBbIV BbI30B BbINONHAETCA noanporpamMmmoit BIOS CALSLT no agpecy 1Ch. MSX-DOS Takxe noanep>XmMBaeT 3Ty
nognporpammy. Mepefn BbI30BOM B Peructp IX Hy)XHO 3arpy3nTb agpec Tpebyemon nognporpammsl BIOS, a B IY —
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YKa3aTesib CN10Ta B BUAE!

Flo]06|0606|S]|S|P]|P

| L L+ [ NepBuyHbiit
| | L—— Homep cnoTa

| | L
_ L— BTopu4HbIl HOMep cnoTa
0 — BTOPWUYHbLIN CNOT He UCnosb3yeTcs
1 — Ncnonb3yeTcs BTOPUYHEIN CNOT

Mpu MeXxcnoToBoM Bbi3oBe CALSLT n CALLF npepbiBaHMA aBTOMaTU4eCcky 3anpetatoTcs. Mpy Bo3BpaTe ynpaBaeHnsa U3 3Tux
nognporpamMm B MSX-1 npepbiBaHUA OCTalOTCA 3anpeléHHbiMK, a B MSX-2 BOCCTaHaB/IMBAETCA CTaTyC NpepbiBaHui,
KOTOpbI BblN yCTaHOBNEH A0 BbI30Ba nognporpaMm. Hanpumep,

LD IX,0156h ; appec 4yncTkm bydepa KnaBmaTypbl

LD IY,0 ; YyKasaTenb CsioTa
CALL 1Ch ; MEXXCJIOTOBbIV BbI30B
EI ; BKJIIOMEHWe mpepbiBaHni B MSX-1

[OHATHO, 4TO B 3TOM CJlydae perucTpbl IX 1 IY He MOryT UCNOSb30BaTLCA ANA Nepefayv napaMmeTpos.

[N MeXC/I0TOBOro BbI30Ba MOXKHO UCMOJIb30BaTb U KOMaHQAy pecTtapTa. HaanMep,

RST 30h
DB 0 ; YKasaTenb cnoTta
DW 6Ch ; yctaHoBka SCREEN 0

B HEKOTOPLIX C/y4asiX MEXC/I0TOBbI BbI30B OKa3biBAETCHA HEBO3MOXHbLIM. Hanpumep, ecnun Bbi3biBaeMas Nnoanporpamma
paboTaeT He B 0[HON, @ B ABYX CTPAHMULAX NaMAT HEAKTUBHOrO C/10Ta (MEXC/I0TOBbI BbI30B Je/laeT BPEMEHHO aKTUBHOM
TONbKO OJHY CTPaHuULY).

B Takol cMTyaumm MOXXHO C03[aTb CBON COBCTBEHHbIA MEXCJIOTOBLIN BbI30B — MEPENTN B CTPaAHULY, aKTUBHYIO B Nlo60OM
cnyyae, 3anNOMHUTbL afpec BO3BpaTa, aKTUBMPOBATb HY)KHble CMOTbl U CTPaHWLbI, Bbi3BaTb HY)XHYI0 MOAMNPOrpaMmy,
BOCCTAHOBWTb KOH(PUIYpPaLIMIO C/I0TOB 1 BEPHYTHCS.

Mpu BbI3oBe nognporpaMM pacwunpeHHoro BIOS — SUBROM EBIOS Hy>XHO y4uTbiBaTb, 4TO OHU HaXOAATCH B Pa3/IMyHbIX
BTOPUYHbIX CIOTAX MNaMATU KOMMNblOTepa y4eHuka (3-0) n komnbioTepa yuutens (3-1). Ykasatenb cnota EBIOS 3anncaH B
Averike EXBRASA (FAF8h). Mo3aToMy ans BbizoBa noanporpammel EBIOS M0XKHO ncnonb30BaTh KOMaHAbl BAAa:

LD IX,nma
LD IY, (EXBRASA-1)
CALL 1Ch

Ipyrasa Bo3MOXHOCTb Bbi3oBa SUBROM — wucnonb3oBaHue noanporpammel BIOS EXTROM (015Fh). Apnpec Bbi30oBa
3anncbIBaeTCs B pernctp IX, 3agaHme IY yxxe He TpebyeTcs.

Hv>xe npmBOoANTCS NpMMep NPorpaMMbl, pucytowen B SCREEN 5 6ykBy A 1 IMHWIO MPU MOMOLLM MeXCNOTOBOrO Bbi3oBa EBIOS.

MSX.M-80 1.00 01-Apr-85 PAGE 1

.Z80
001C CALSLT EQU 1Ch ; MEXXCJIOTOBbIN BbI30B
0030 CALLF EQU 30h ; MEXXCJIOTOBbIN BbI30B
006C IniTxt EQU 006Ch ; WHMuunpoBaHue SCREEN 0O
009F GetChr EQU 009Fh ; BBOA CMMBOJA
0156 KillBuf EQU 0156h ; 4mcTka bydepa knaBmaTypel
; - PacwupeHHbin BIOS
0089 GRPPTR EQU 89h ; BbIBOA cumBona B SCREEN 5
00D1 CHGMOD EQU 0D1h ; YCTAHOBKa TUMa 3KpaHa
0085 DOGRPH EQU 85h ; PUCYeT NNHUIO
; --- CnctemHas obnactb
F3E9 FORCLR EQU OF3E9h ; LBET TekcCTa
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F3F2 ATRBYT EQU OF3F2h ; uBeT bainTa

FAF8 EXBRASA EQU OFAF8h ; yKkasaTenb cnota EBIOS

FBO2 LOGOPR EQU OFBO2h ; Jlormyeckas onepauus

FCB3 GXPOS EQU OFCB3h ; no3uuma X rpadumyeckoro kypcopa
FCB5 GYPOS EQU OFCB5h ; no3uuma Y rpadumyeckoro kypcopa

; --- YCTAHOBUTb M MHMUManu3mpoatb SCREEN 5
0000' 3E 05 Start: LD A,5

0002' DD 21 0OD1 LD ix, CHGMOD
0006' FD 2A FAF7 LD iy, (EXBRASA-1)
000A' CD 001C CALL CALSLT ; MSX-DOS nongepxuBaeT

; MEXXCJI0TOBbIV Bbl30B
; --- BbIBECTU CUMBOJ1 Ha 3KpPaH

000D' AF XOR a ;  KOZ Noruy. onepauumn

000E' 32 FBO2 LD (LOGOPR) ,a

0011' 3E OD LD a,13 ; (hMONeToBbIN LBET

0013' 32 F3E9 LD (FORCLR) ,a

0016' 3E 41 LD a,'A’ ; bykBa A

0018' DD 21 0089 LD  ix,GRPPTR

001C' FD 2A FAF7 LD iy, (EXBRASA-1)

0020' CD 001C CALL CalSlt ; BbiBOL OyKBbI A

; --- HAPMCOBATb JINHNIO

0023' 3E 96 LD A,150 ; Kyla pucosaTb

0025' 32 FCB3 LD (GXP0OS) ,A

0028' 3E 62 LD A,98

002A' 32 FCB5 LD (GYPOS) ,A

002D' 01 0014 LD BC,20 ; OTKyAda

0030' 11 OGOGA LD DE,10

0033' 3E 0A LD A,10 ; UBET IMHUNK

0035' 32 F3F2 LD (ATRBYT) ,A

0038' AF XO0R a ;  KOZ Nnoruy. onepauum

0039' 32 FBO2 LD (LOGOPR) ,A

003C' DD 21 0085 LD  ix,DOGRPH

0040' FD 2A FAF7 LD iy, (EXBRASA-1)

0044' CD 001C CALL CALSLT ; pvUcyeMm NuHuIo

;--- Bbixon B SCREEN 0

0047' F7 RST CALLF

0048' 00 DB 0

0049' 0156 DW  KillBuf ; 4ncTka bydepa

004B' F7 RST CALLF

004C' 00 DB 0

004D' 009F DW  GetChr ; XKOEM CMMBOJI

004F' F7 RST CALLF

0050' 00 DB 0

0051' 006C DW  IniTxt ; SCREEN 0

0053' C7 RST © ; nepesarpyska
END Start

2.13.7. BbiBOA Ha ne4yaTb

Ons BbIBOJA Ha NeYaTb UCMOML3YIOTCA cleayiolne nognporpamMmel BIOS: npoBepka cTaTyca npuHTepa (LPTSTT, 0A8h) u
BbIBOJ CMMBOJIa Ha MpuHTEp (LPOUT, OA5h u OUTDLP, 14Dh). Moanporpamma OUTDLP B oT/nynMe oT LPOUT coobliaeT o
HEeHOPMa/lbHOM 3aBepLUEHUN oMnepaL i BbIBOAA

B kayecTBe npumepa npuBeaéM nporpammy BbiBOJa Ha neyaTb rpaduyeckoro msobpakeHus npu nomoLiu
ESC-nocnepoBaTenbHOCTM ESC+"Snnnn® (CM. OMMCaHMe CUCTEMbl KOMaHA MNpuHTepa).
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00A8 = LPTSTT EQU 0A8h
014D = OUTDLP EQU 14Dh
ORG  9000h
; === [IpoBepKa CTaTyca NpuHTepa
9000 CDA800 CALL LPTSTT
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9003 283A JR Z,NotReady ; ecnu He moxeT

9005 B7 OR A

9006 2837 JR Z,NotReady ; ecim He moxeT

; === BbIBOJ Ha NPUHTEP CTPOKMU

9008 3E1B LD A,27 ; ESC

900A CD4DO1 CALL OUTDLP

900D 3E42 LD A,'B' ; B

900F CD4D01 CALL OUTDLP

9012 0614 LD B, 20 ; BCe noBTopuTh 20 pas

9014 C5 NxtEle: PUSH BC

9015 0614 LD B,20 ; KOJI-BO 3JIEMEHTOB OJHOr0 CMMBOJ1a
9017 212B90 LD HL,Data ; appec AaHHbIX ANs dN1eMeHTa
; === BbIBOJ, 04HOr0 3/IEMEHTA

901A E5 NxtCol: PUSH HL ; COXpaHsem

901B C5 PUSH BC

901C 7E LD A, (HL) ; BbIBOOWUM OAWNH dNEMEHT
901D CD4D01 CALL OUTDLP ; n3obpaxxeHns

9020 381E JR C,Error ; nepexopn npu olwmnbke

9022 C1 POP BC ; BOCCTaHaB/MBaeM napameTpbl
9023 E1 POP  HL

9024 23 INC HL

9025 10F3 DINZ NxtCol ; MepexonuMm K crief. 3/IeMeHTy
9027 C1 POP  BC

9028 10EA DINZ NxtEle ; nepexoauMm K cnep. CMMBOJY
902A C9 RET

902B 1B533030 Data:DB 27,'S0014',0FFh,0FEh,OFCh,0F8h,0F0h, OEOh
902F 3134FFFE
9033 FCF8FO

9036 EOCO80CO DB  0COh,080h,0C0h,0EOh,0FOh,OF8h,0FCh,OFEh
903A EOFOF8FCFE
NotReady:
H nognporpaMmma 06paboTKn HEFrOTOBHOCTM NPUHTEpPA
903F C9 RET
Error:
H nognporpamMmma 06paboTku ownbkn npuHTEpa
9040 C9 RET
END

2.14. JloBywIKH

PaboTa koMmnbloTepa MSX-2 NpakTUYECKM COCTOUT B BbIMOJHEHUM Habopa onpeAenéHHbIX CTaHAAPTHBIX NOAMNPOrpaMmM,
Bbi3blBa€MbIX SBHO WM HESABHO MOJb30BATENIEM, OMEPALMOHHON CUCTEMON WX MPUKAALHON Mporpammoin. K 3Tum
noAnporpaMMmaM, HanpuMmep, OTHOCATCS NPOrpaMMbl BBOAA U 3anoMWHaHWsA Kofa CMMBOJa, Ha)XaToro Ha KnaBuaType,
BblAa4M CNMCKa (haliioB U AIMCTUHIa NPOrpaMMbl, BbIBOAA CUMBOJIA Ha 3KpaH U T.M.

Mpu >xenaHnM NPoOrpaMMnCT MOXET LOMOJHWUTb UM U3MEHUTb Nobylo U3 3TUX nporpamm. [ns atoro paspaboTynkamu
KoMnbloTepa Obin NpelyCMOTPEH MEXaHM3M JIOBYLLEK. ies COCTOUT B TOM, 4TO Nepefl TEM Kak HayaTb BbINOJIHEHUE, MHOT e
CTaHAapTHbIE NPOrpPaMMbl OCYLLECTBSIOT BbI30B MOAMNPOrPaMMbI-JIOBYLUKH.

B cncTeMHoi 06M1acTu AN KaXkAoN NOBYLIKKM 0TBOAMTCS 5 6aiT. CNMCOK NOBYLIEK NPUBOAMTCS B KHUre «ApXUTeKTypa
MUKPOKOMMbloTEPa MSX-2». B 06bIYHOM COCTOSIHUM B NIOBYLLIKE 3aMicaH KO KOMaH/bl BO3BpaTa W3 NoAnporpamMmmsl (RET) —
C9h. Takum obpa3omM, Npu BbI30BE JIOBYLLKM ynpaBseHne 0bblYHO TYT )Ke BO3BpallaeTcs Ha3ad, W paboTaeT cTaHAapTHas
nporpamma.

B noByLIKe MOXET HaxoAUTbCA U KOMaHaa nepexoda (RST) Ha noanporpammel MSX Disk BASIC, nokafbHOW ceTW 1 ApYyrux
cucTeMHbIX nporpamMm. Tak MSX Disk BASIC obpabaTbiBaeT, Hanpumep, KoMaHAbl paboTbl € harinamu.

Ecnv nporpaMMnCT X04eT M3MEHUTb HOPMaJibHbIA X04 PaboTbl, OH MOXXET B JIOBYLUKY 3anncaTb CBOM KOMaHAb!. MOCKO/bKY B
5 6aiiT MHOroO He 3anuuelb, 06bIYHO B JIOBYLLKY 3amnuCbiBalOT KOMaH4y Nepexoaa Ha nognporpammy (JP nam RST). Ecnau
nocJie BbIMOJIHEHUA TaKOW MOAMPOrpaMMbl-NOBYLIKN 6bia 06bI4HEIA BO3BpaT ynpaBneHns (RET), To HayHETca paboTa
CTaHAapTHOW MNoAnporpaMMbl.

MpnBeaém HeCKOIbKO NPUMEPOB.
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MepBbIl NpyMep — obA3aTenbHas YNCTKa IKPaHa nepen BbIMOJHEHNEM KOMaHabl LIST a3bika MSX BASIC. JloBywka gns LIST
M LLIST HaxoaunTcs no agpecy FF89h. Mbl Mo)KeM 3anofHNTbL €€ cnefyowmnMm Kogamm

Appec Kop KomaHgza accembi.

FF89 F7 RST 30h ; MEXCJIOTOBbI BbI30B
FF8A 00 DB 0 ; YUCTKa 3KpaHa
FF8B C3 60 DW 0C3h

FF8D C9 RET ; BO3BpPAT W3 JIOBYLLUKMN

Ha s3bike MSX BASIC 3anoiHUTb NOBYLLKY MOXHO Mpy MOMOLLM KOMaHAbl POKE. [Tocne 3Toro nepep BbiNOJHEHNEM KOMaHbl
LIST NOBYLIKON ByAeT BbIMOJHATLCSA YACTKA KpaHa.

2.14.1. PaboTta c annammu

PaccMoTpuM yCTaHOBKY NOBYLIKWM AN KOMaHAbl FILES, KoTopas OO/MKHA OYUCTUTb 3KPaH M BbIBECTU CAUCOK (Dannos.
OcobeHHOCTb 34eCh 3aKN04aeTCsa B TOM, YTO JIOBYLLKY Ha 3Ty KOMaHAy ycTaHasnamsaeT u MSX Disk BASIC. Mo3Tomy BHavane
6ynet paboTaTb Halla JIOBYLLKA, @ 3aTEM HY>XHO 0becrneynTb BbiMosHeHWe NoByLKN MSX Disk BASIC.

Z80-Assembler  Page: 1

ORG 0A000Oh
FE7B = FileTrap EQU OFE7Bh ; nosywka ons FILES
00C6 = Posit EQU 0C6h ; YCTaHOBKa Mo3uLnm
00A2 = ChPut EQU 0A2h ; Bbldaya cCMMBONa
; === yCTaHoBKa JioBywkn "JP Trap"
A0GOO 217BFE LD HL,FileTrap ; coxpaHseMm NOBYLIKY
A0GO3 1137A0 LD  DE,ForHook ; MSX-Disk-BASIC
A0O6 010500 LD BC,5
A0O9 E5 PUSH HL
AGOA EDBO LDIR
AOOC E1 POP HL ; YCTaHaBJIMBaeM CBOIO
AOOD 36C3 LD (HL) ,0C3h ; "JP Trap"
AQOF 23 INC HL
A010 3616 LD (HL) ,Low(Trap)
A012 23 INC HL
A013 36A0 LD (HL) ,High(Trap)
A015 C9 RET ; JIOBYLUKa yCTaHOBJIEHa
; === oBylKa ana FILES
A016 F5 Trap: PUSH AF ; COXpaHseM BCe perucTpsbl
A017 C5 PUSH BC
A018 D5 PUSH DE
A019 E5 PUSH HL
AO1A 21010A LD HL, 0AQ1h ; no3unumsa (10,1)
AQ1D CDC600 CALL Posit
A0G20 213CA0 LD HL,Messg ; MevyaTaeM 3arojoBOK
A023 7E NextCh: LD A, (HL)
A024 B7 OR A
A025 2806 JR  Z,Exit
A027 CDA200 CALL ChPut
AO2A 23 INC HL
A02B 18F6 JR  NextCh
A02D 210202 Exit: LD HL,0202h ; no3uuns (2,2)
AG30 CDC600 CALL Posit
A033 E1 POP HL ; BOCCTaHaBJIMBAEM
A034 D1 POP DE ; PerucTpsl
A035 C1 POP BC
A036 F1 POP AF
; === BbinonHsem nosywky FILES MSX-Disk-BASIC, Bo3BpaT
A037 ForHook: DEFS 5
AO3C OCF3DOCY9 Messg: DB 12, 'Cnucok cannos:',0

A040 D3CFCB20
A044 C6C1CACC
A048 CFD73A00

35/71


http://sysadminmosaic.ru/msx/basic_dialogue_programming_language/002#list
http://sysadminmosaic.ru/msx/basic/basic
http://sysadminmosaic.ru/msx/basic_dialogue_programming_language/002#list
http://sysadminmosaic.ru/msx/basic_dialogue_programming_language/002#llist
http://sysadminmosaic.ru/msx/basic/basic
http://sysadminmosaic.ru/msx/basic_dialogue_programming_language/010#poke
http://sysadminmosaic.ru/msx/basic_dialogue_programming_language/002#list
http://sysadminmosaic.ru/msx/basic_dialogue_programming_language/009#files
http://sysadminmosaic.ru/msx/disk_basic
http://sysadminmosaic.ru/msx/disk_basic

END

3arpy3uTe 1 BbINOJHUTE 3Ty nporpammy. Ecnn Bl 3aTeM HabepéTe KomaHay FILES, OyneT oynlieH 3KpaH, BbiBeeHa
Haanucb «Cnmncok ¢aiios:» 1 caMm CMMCOK (halisos.

2.14.2. PaboTta c knaBmaTypom

B xone paboTbl nporpamMm KfiaBnaTypa MOCTOAHHO OMpalUMBaeTCs (CKaHMpyeTcs) cuctemon. Mpu HaxxaTum Kakon-Hnbyab
KnaBuwmn nHhopmauns ob 3ToOM BpeMeHHO 3anncbiBaeTcs B Tabnuuy (MaTpuuy) ckaHupoBaHusa knasuaTypbel NEWKEY
(FBE5h). Ka>xgomy 6ainTy MaTpuLibl COOTBETCTBYET 8 knaBuww. Ecnn HekoTopas Knasuwa Oblia Ha)kaTa, COOTBETCTBYIOLWMUIA
6uT 6anTa obHynseTca. MNpu 3ToM B perncTp A 3anucoiBaeTcs 3HavyeHne 8*NS+NC, roe NS — Homep cTpoku, NC — Homep
KOMOHKN.

MaTpuua NEWKEY obpabaTbiBaeTcs CUCTEMOWA, U B 3aBUCUMMOCTU OT TOro0, Kakme KaaBuwu Obinm HaxaTsl, nnbo
npeanpuHUMaloTCa Kakne-To AencTBus (Hanpumep, CTRL+STOP|), nnbo B bychep knasmatypbl BUF (F55Eh) 3anucbiBaeTcs
KoL, CMMBONa (Hanpumep, Shift|+ﬂ naéT 0).

Mcnonb3ys nosywky KEYCOD (FDCCh), MOXXHO OTMEHWUTb AENCTBME HEKOTOPOM KAaBULIWN UV MPOBECTM €€ AOMOJHUTENbHYHO
06paboTky.

MpuBeAéM NpUMep CO3AaHNs IOBYLLKM, KOTOPas NpW HaXaTuu KnaBuwn STOP| 3anuceiBaeT B MaTpuULYy KiaBnaTypbl 1 KOJ
Kknasuwn CTRL|, a npu HaxkaTun Nio6oi APYroi KNaBULLM MMUTUPYET 0JIHOBPEMEHHOE HaxaTue Knasuium Shiftl.

MSX.M-80 1.00 01-Apr-85 PAGE 1

.Z80
9000 Load EQU 9000h ; 3arpy304Hbli agpec
FBE5 NewKey EQU OFBE5h ; maTpuua KiaBuaTypbl
FDCC KeyCod EQU OFDCCh ; noBywka ons KnaBuaTypbl
F931 Work EQU OF931h ; obnacTb NS NOBYLIKK
009F ChGet EQU O9Fh ; BBOJ CMMBOJNa
00A2 ChPut EQU 0A2h ; BbIBOJ CMMBOJIA
0007 S.Stop EQU 7 ; nosmumm STOP B NEWKEY
0004 P.Stop EQU 4
0006 S.CTRL EQU 6 ; nosunumm CTRL B NEWKEY
0001 P.CTRL EQU 1
0006 S.Shift EQU 6 ; no3uumm Shift B NEWKEY
0000 P.Shift EQU 0
; === Header Obj-danna
0000' ASEG
0000 FE DB  OFEh ; obj-dann
0001 9000 DW Load ; adpec 3arpysKku
0003 9035 DW EndLoad ; KOHeYHbIV agpec
0005 9000 DW  Start ; CTapTOBbIN appec
; === [lepenunceiBaeM n0BYLLKY B paboyyro o61acTb
.PHASE Load
9000 F3 Start: DI
9001 21 9023 LD  HL,TrapModule
9004 11 F931 LD DE,Work
9007 01 0013 LD BC,EndTrap-Trap
900A ED BO LDIR
; === YcTaHasnuBaem nosywky "JP Trap"
900C 3E C3 LD A,0C3h ; kog JP
900E 32 FDCC LD (KeyCod) ,A
9011 21 F931 LD HL,Trap
9014 22 FDCD LD (KeyCod+1) ,HL
9017 FB EI
; === BBO/A 1 BbIBOA CUMBOJIOB A0 HaxaTus knasuwmn RETURN
9018 CD 009F Next: CALL ChGet
901B FE 0D CP 13
901D C8 RET Z ; BbIxon !
901E CD 00A2 CALL ChPut
9021 18 F5 JR  Next
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9023 TrapModule EQU $

.DEPHASE
; === JIoBYyLUKa A/19 KNaBuaTypsl

.PHASE Work
F931 F5 Trap: PUSH AF
F932 FE 3C CP 8*S.Stop+P.Stop ; STOP ?
F934 20 07 JR  NZ,Shift
; === "Haxxumaem" CTRL wu Bbixogum
F936 3E FD LD A,not(1l SHL P.CTRL)
F938 32 FBEB LD (NewKey+S.CTRL) ,A
F93B F1 POP AF
F93C c9 RET

; === "Haxumaem" Shift wu Bbixogum
F93D 3E FE Shift: LD A,not(1 SHL P.Shift)

F93F 32 FBEB LD (NewKey+S.Shift) ,A
F942 Fl POP AF
F943 9 RET
F944 EndTrap EQU $
.DEPHASE
.PHASE Load+$-7
9035 EndLoad EQU $-1
.DEPHASE
END

OTTpaHc/aMpoBaB 3Ty nporpammy accembnepom M80, nosyynm o6bEKTHYO NporpaMmMy C paclumpeHnem COM. MepeumeHyiTe
eé B KEY.0BJ v BbIMOJIHUTE CJleayoLwyto nporpaMmy Ha f3blike MSX BASIC:

10 ON STOP GOSUB 100: STOP ON
20 BLOAD "KEY.0BJ",R

30 GOTO 30

100 PRINT "CTRL/STOP": RETURN

MporpamMma byfeT BbIBOANTL CUMBOLI, Kak ecnn Bbl 6biNna HaxaTa knasuwa Shift|. BelxoA U3 NporpamMMel B Kogax — Mo
HaXKaTuio knaeuwm Beoad|. HaxaTue knaeuwm STOP| ByneT ob6pabaTbiBaTbCs Kak HaxkaTue ABYX knasuil — STOP|+CTRL.

2.15. NMopanporpaMMbl MHTepnpeTaTopa A3bika MSX BASIC

Mporpammupytowmin Ha A3eike MSX BASIC MoXeT ncnonb30BaTb BCE onepauum u QyHKLUN, UMEIOLNECS B 3TOM A3blKe.
MHorue n3 Hux morau 6bl H6bITb MONE3HBI M NPKU NPOrPaMMUpPOBaHNN Ha A3blke accembnepa Z80. [na obpaweHns k
ornepauusaM n PyHKUUAM nHTepnpeTaTopa a3blka MSX BASIC HyXKHO 3HaTb UX BXOLHbIE TOYKU 1 NpaBuia UCNoNb30BaHNS.

Heobxo4nMO TakXe y4uTbiBaTb, 4TO MpoOrpammbl Ha accembrepe, Mcnosab3yowWwme 3TU BO3IMOXHOCTU, CTAHOBATCSH
HeMOOUIbHLIMU U3-3a TOr0, YTO BXOAHbIE TOYKU HE CTaHAAPTU3NPOBaHLI. [103TOMY NPUMEHATL onepaunn 1 GyHKumum MSX
BASIC Hy>KHO Nno Mepe [0CTaTO4YHON HeobXxoaAnMOoCTN.

Cnuncok BXOAHbBIX TOYEK U MpaBuia Bbi30Ba onepauunn un GyHkunn MSX BASIC npuseaeHbl B KHUre «ApXuTekTypa
MUKpOKOMMbloTepa MSX-2».

He 3abbiBaiTe, 4TO BbI30B noanporpamm MSX BASIC Bo3MoxxeH, Hanpumep, nmbo ecan Bel paboTaeTe B 06bIYHOM pexxnme
MSX BASIC (cnoT 0 akTuBeH), mbo ecnn B pexxnme MSX-DOS BbINONHAETCA MeEXCNOTOBLIN Bbi3oB MSX-BASIC BIOS.

Mpy BO3HUKHOBEHUW OLINOKMN NPW BLIMOJHEHWM NOAMNPOrpamMM NpoucxoanT obpalleHne K nporpamme o6paboTky ownbKu
MSX BASIC. lnsi npuMeHeHUsi CBOEW peakLmmn Ha owmnbky cneagyeT ncnonb3oBatb Xyk H.ERRO (FFB1h).

B cnctemHom obnactv nMeoTCa ABa PerncTpa — akKyMynsTopbl, MPU NOMOLLM KOTOPbIX MHTepnpeTaTop Aa3blika MSX BASIC
BbLINOJIHAET apuMeTnYecKne n HEKOTOpbLIE Apyrie onepaunu:

® DAC («Decimal ACcumulator» — «aecaTU4HbIA akKyMynaTop») — no agpecy F7F6h, 16 6anT;
® ARG («kARGument» — «aprymeHT») — no agpecy F847h, 16 6ant.

Llenoe 4nCio B aKKyMynaTOpax pasMeLlaeTcs cieayowmm obpasom:
F7F6h F7F7h F7F8h F7F9h
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T T T |
DAC HesHavalume 6aiiThl | Mnagwui 6aiT| Ctapwui 6aiT|
| | | |

F847h F848h F849h F84Ah

[ [ [
ARG HesHavalme 6aiiTol | Mnaawui 6aiT| Ctapiiui 6aiT|
1 | |

BeLLleCTBEHHOE YNCII0 B aKKYMYJISTOpax pa3MeLlaeTcs ciepyowmum obpasom:

F7F6h F7F7h F7FDh
| | | | | | | 1
DAC 3Hak M nopaaok| M aH Tuncc a
| | | | | ] | |
F847h F848h F84Eh
T T T T T T 1
ARG 3Hak M nopsaaok| Ma H TwMcca
| | | | | | | ]

HanoMHKM, 4TO MaHTKUCCa Yncna 0BbIYHOM TOYHOCTM COCTOUT U3 6 AeCATUYHBLIX uudp (3 6anTa), @ 4BOWHON TOYHOCTM — U3
14 undp (7 6anT).

MoapobHee 0 NpeacTaBAEHUN U XPaHEHUN Yncen Bbli10 PacCKa3aHo B KHUMe «APXMTEKTYpPa MUKPOKOMMbloTepa MSX-2».

B siyerike VALTYP (no agpecy F663h) cuctemHon obnactu xpaHUTCA TUM YMCiia, Haxoaswerocs B akkymynatope DAC. Tun
3aKOAMPOBaAH Cieaylowmum obpasom:

2 — Lenoe 4ynucno;

4 — BelLeCTBEHHOE YNC/I0 OAUHAPHON TOYHOCTH;
8 — BelLeCTBEHHOE YMCJI0 ABOVHOW TOYHOCTW;

3 — CTpoKa.

2.15.1. PaboTa c uenbiMuM YUCaMHU
ﬂ,ﬂﬂ paﬁOTbI C uesablMn 4mcnamMm nMMerTCAd ﬂO,D,I'IpOFpaMMbI CNOXeHnsd, BblHUTaHWNA, yMHO)KeHI/Iﬂ, neneHunsd, BblHncneHns
OCTaTKa OT OeneHusd, Bo3BeeHnsd B CTEMNEHb.

Hanpumep, nognporpamma UMULT no agpecy &h314A 3anucbiBaeT npounsBefeHne cogepxumoro BC n DE B DE, a
noanporpamma INTEXP no agpecy &h383F 3anuceiBaeT B DAC cTeneHb HL COaep>XXunmoro DE.

Heobx04MMO y4MTbIBaTb, 4TO NpU paboTe NOANPOrpaMMbl, Kak MPaBusIo, N3MEHSIOT BCE PErnCTPbl. PACCMOTPUM MpUMeEpHI.

Z80-Assembler Page: 1
ORG 90006h

314A = UMULT EQU 314Ah

2F99 = retHL EQU 2F99h

; YMHOXXEHME LenblX Yncen
; DE := BC * DE
; n3amenstorcs A,B,C,D,E

9000 ED4B1090 LD BC, (X) ; 3arpyska
9004 ED5B1290 LD  DE, (Y) ; onepaHzos
9008 CD4A31 CALL UMULT 7 YMHOXaeMm
900B 62 LD H,D ; Konupyem B HL
900C 6B LD L,E ; 004 BO3BpaTa
900D C3992F JP retHL ; cnomolbio USR
9010 7D00O X: DEFW 125
9012 2001 Y: DEFW 288

END

Bo3BeneHune LesbIX Yncen B CTerneHb.
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ORG  9000h
F7F6 = DAC EQU OF7F6h
383F = INTEXP EQU  383Fh
; DAC := DE ~ HL
9000 111400 LD DE, 0014h ; 3arpyska
9003 210300 LD HL,0003h ; ornepaHaoB
9006 CD3F38 CALL INTEXP ; CTeneHb
9009 3AF8F7 LD A, (DAC+2) ; konupyeM B MaMsiTb
900C 3200A0 LD (0a0e06h) ,A
900F 3AF9F7 LD A, (DAC+3) ; konupyem B namsaTb
9012 3201A0 LD (0a001h) ,A
9015 C9 RET
END

2.15.2. PaboTa c BeweCTBEHHbLIMU YUCSIaMKN

Mpn paboTe C BELWECTBEHHLIMU YACAAMN MOXXHO MCMO/b30BaTh Pa3/iNyHble BUAbI Nepeckiiok Mexay DAC, ARG 1 NaMATblO.
Hanpumep, nognporpamma MFM no agpecy &h2C5C nepenncbiBaeT 3Ha4YeHNe ABOMHON TOYHOCTY U3 MaMATU, agpecyeMon HL
B DAC, a MOVMF no aapecy &h2EE8 nepenucbiBaeT 3HaYeHme 06bIYHON TOYHOCTU 13 DAC B MaMATb, aApecyemyto HL.

boJsibLoe KoM4ecTBO NOANPOrpaMM NO3BONSET BbIMOJHATL ONepaLnn BblYUTAHUSA, CIOXKEHUS, HOPMaJiM3aLmnmn, OKPYrieHns,
YMHOX€eHW$, BO3BeeHNs B CTENEHb W BLIYUCAATL 3HaYeHNS PYHKLMIA KOCUHYC, CUHYC, SlorapudM, NCeBLOC/yYalnHoe Y1Cno
n Apyrux.

Hanpumep, nporpaMMa BbIYUCIEHUSA KOCUHYCA MOXKET BbIrNA4eTb Tak:

Z80-Assembler Page: 1

ORG  9000h
F663 = VALTYP EQU  OF663h
2EBE = MOVFM  EQU 2EBEh
2993 = cos EQU 2993h
2EE8 = MOVMF EQU 2EE8h

; BblYMC/IEHME KOCUHYCa

9000 211590 LD HL,data ; 3arpyska agpeca
9003 3E04 LD A4 ; TUMN - BELLLeCTBEHHbIN
9005 3263F6 LD (VALTYP) ,A ;
9008 CDBEZ2E CALL MOVFM ; AdaHHble - B DAC
900B CD9329 CALL COS ; COS(DAC) => DAC
900E 211990 LD HL, result ; 3arpyska agpeca
9011 CDES82E CALL MOVMF ; DAC - B namaATb
9014 C9 RET
9015 41157080 data: DB 41h,15h,70h,80h; uuncno: 1.5708
9019 result: DS 4,0

END

Kpome 3Toro umeetcs Habop NMoOANPOrpaMM CpaBHEHUA M Npeobpa3oBaHUl 3HAYEHUI Pa3MYHLIX TUNOB. Hambonee
MONIE3HLIMU 3 HUX ABASIOTCS NOAMNPOrpaMMbl Npeobpa3oBaHNs YNCeN B TEKCTOBbIV BUA 415 NOCAeAYIOLWEro BbIBOAA.

Onsa Takoro npeobpa3zoBaHuns npegHasHayveHbl nognporpammel FOUT (3425h) — HedhopmaTHbIN BeiBo4 U PUFOUT (3426h) —
(hopmaTHbIN BLIBOA; ITW nognporpammel 0bpabaTbiBaloT 4MCsI0, Haxogsaweecs B DAC. Agpec noay4eHHON CTPOKU CMMBOJIOB
(ymMeHbLUEHHBIN Ha 1) 3anncbiBaeTCs B HL.

B perucTpe A 3anucbiBaeTcs popmat npeobpasosaHus. Conepxxmmoe ero 6UToB onpeaenseT cieaylollee:

6uT 7: ecnmn 1, TO BBIBOA OCYLLECTBASETCS NO hopMaTy;

6uT 6: ecnin 1, To Yepes KaxAable 3 ungpbl BCTABASIOTCA 3aNAThle;
6uT 5: ecnn 1, TO NepBbI€ HYN HY)KHO 3aMEHUTb Ha CUMBOJ «*»;
6uT 4: ecnmn 1, To Nepes 4YMCIOM BCTaBUTb CUMBOJT «$»;

6uT 3: eciv 1, TO YNCNO BLIBOAUTCS BCErAa CO 3HAKOM;

6uT 2: ecnim 1, TO BCTABUTb 3HaK MOC/e YNCNa;

6uT 1: He ncnonb3yeTcs;
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e 6uT 0: ecsiv 0, TO YMCNIO BLIBOAUTCA C (OMKCMPOBAHHOW TOYKOWN; eCan 1, TO YMC/10 BEIBOAUTCA C MN1aBaloLLen TOYKOW;
B pernctpe B 8O/MKHO ObITb KOIMYECTBO LUMMP nepes TOYKon +2.
B pernctpe C — KONMYeCTBO LMMpP nocne To4ku +1.

MpuBenéM NprMep NPorpammb.

780-Assembler Page: 1
3426 = FOUT EQU 3426h
F663 = VALTYP EQU 0F663h
F7F6 = DAC EQU OF7F6h
2993 = Cos EQU 2993h
00A2 = ChPut EQU 0A2h
ORG 8100h

; 3anuck Yucna B DAC
8100 212781 LD HL,data
8103 11F6F7 LD DE,DAC
8106 010400 LD BC,4
8109 EDBO LDIR ; nepenucanun B DAC
810B 3E04 LD A4 ; BELLEeCTBEHHOE 4nCJI0
810D 3263F6 LD (VALTYP) ,A ; YCTaHoBUAW TUN

; BbIYMCASIEM KOCUHYC
8110 CD9329 CALL Cos

; NnpeobpasoBaHue Yncna (DAC) B cTpoky

; No hopMaTy
8113 3E88 LD A,10001000b ; dopmaT
8115 0603 LD B,3 ; [0 TOYKMK
8117 OEO5 LD C,5 ; Mocne TOYKK
8119 CD2634 CALL FoOuUT

agpec cTpoku - B (HL)+1
BbIBOLVM €€ Ha 3KpaH

811C 23 Next: INC HL
811D 7E LD A, (HL)
811E B7 OR A ; Kon cumBona ?
811F 2805 JR Z,Exit ; €C/n HoMb - BCe !
8121 CDA200 CALL ChPut ; WHaye - BbIBOJ,
8124 18F6 JR Next
8126 C9 Exit: RET
8127 43123456 data: DB 43h,12h,34h,56h

END

Onsa yncna-aprymeHTa 3ToiM nporpamMmsl 123.456 6yaeT BbIYMCIEHO W HameyaTaHO B Ka4yecTBe pesysbTaTa 3HavyeHue
-0.5944.

2.16. Mopgnporpammel BDOS

Mpu BEINONHEHMN MpPOrpaMM Tuna .COM M3Y nHTepnpeTaTopa A3bika MSX BASIC 06bl4HO 0TKNO4eHO. OLHAKO onepaLnoHHas
cnctema MSX-DOS umeeT cBoil Habop cTaHAapTHbLIX GyHKUMA (nognporpamm) BDOS BIOS, npyu noMoLm KOTOPbIX MOXKHO
OCYLLeCTBAATbL ONepauun BBOAA/BLIBOAA Ha 3KPaH, MPUHTEP, Ha AMCKK, paboTaTb C KAaBUaTYpPOW 1 BbINOAHATL HEKOTOPbIE
Apyrve onepaumu. Nx obLiee KONM4ECTBO — OKOO NATULECATH.

Cnncok cucteMHbix yHKUun BDOS npuBeféH B KHUre «ApXUTEKTYpa MUKPOKoMMbloTepa MSX-2». Kaxaaa yHKuusa nveet
CBOW KOA.

Ons Bbi3oBa yHKLUMU BDOS Heobxoanmo:

1. 3arpy3uTb Ko (yHKUuKM B perncTp C;
2. 3arpysuTb NapamMeTpbl B COOTBETCTBYIOLLME PEFUCTPbI;
3. BbI3BaTb NMOAMPOrpaMMy ro agpecy 5.

BbizoB hyHkumin BDOS noppepxusaeTca n nHtepnpetatopom MSX Disk BASIC Ha MalwnHax, rae oH ycTaHossieH. Mpu 3Tom
KOA (YHKLUW TOXe 3arpyaeTcs B perncTp C, HO BbI3biBaTb HY>XHO agpec &hF37D.
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Hanpumep, yHKLUS C KOAOM 2 BbIBOAWUT Ha 3KPaH CMMBOJ, KOA KOTOPOro 3amnucaH B peructp E. ®yHKUMS C KoaoM 9
BbIBOAWT Ha 3KpaH CTPOKY. Mpu4ém agpec CTPOKM A0JKeH BbiTh 3anncaH B perncTpoByio napy DE, a KOHEL CTPOKM
0603HavyaeTcs CUMBOJIOM «$».

HuXXe NpuBeAEH NUCTUHT NPOrpamMMbl, Bbi3biBaOLWEN 3TV PYHKLMN.

MSX.M-80 1.00 01-Apr-85 PAGE 1

.Z80
0005 BDOS EQU 5
0002 PUTSCR EQU 2
0009 PUTSTR EQU 9
0000' OE 02 LD C,PUTSCR
0002' 1E 41 LD E,65
0004' CD 0005 CALL BDOS
0007' OE 02 LD C,PUTSCR
0009' 1E 42 LD E,66
000B' CD 0005 CALL BDOS
000E' OE 09 LD C,PUTSTR
0010' 11 0017’ LD DE,string
0013' CD 0005 CALL BDOS
0016' C9 RET
0017' 68 65 6C 6C string: DB "Hello, fellows!$"
001B' 6F 2C 20 66
001F' 65 6C 6C 6F
0023' 77 73 20 21 24

END

2.17. CeTeBble (PyHKL UM

JlokanbHasa ceTb KYBT-2 nmeeT cucTemMy CTaHAapTHbIX ceTeBbiX (yHKLMIN BBOAa/BbiBOAa (Net ROM BIOS), BKntoYaoLwyo B
ceba YHKUMM MHMUMAAM3aLMK CeTun, NPOBEPKU HOMepa KOoMMbloTepa, nepefayn/npuéma nporpaMM U LaHHbIX,
YTeHWA/3anncy U3 NamaTu CBOEro KOMMNbIOTEPa WM KOMMbIOTEPa YYeHUKa u apyrue.

CeTeBble hyHKUMM MOTYT ObITb Bbi3BaHbl Kak npu pabote B pexume MSX BASIC, Tak n npu pabote B MSX-DOS. Cnuncok
ceTeBbIX (PYHKUMUI LaH B KHUre «ApXuTeKkTypa MUKPOKOMIbioTepa MSX-2».

0nd NnpoBepkun, nmeeT An cuctema cetesoe M3Y, MOXXHO MOCMOTPETb, XPAaHUTCS X MO Bbl3bIBAEMOMY afpecy «3arnyLlka»
RST30 (F7h) unn 3anucax nn ngeHtugumkatop «RNT» B ceTtesom M3Y no agpecam 4040h-4042h.

ONs MHMUManM3aumm ceTn B CTaHgapTHon MSX-DOS HeobxoAauMO Bbi3BaThL NoAnNporpamMMy no agpecy F98Eh

Ons Bbi30Ba CETEBON (PYHKLUN HY>XHO MOMeCTUTb Koga yHKuum (01h-1Ah) B perncTtp C, Hav4anbHbIN agpec 6ioka
napameTpoB B pernctposyto napy DE u Bbi3BaTb nognporpamMmy no agpecy F989h.

[ns OKOHYaHWs paboThl C CETLIO BbI3LIBAETCSA NOANPOrpamMMa no aapecy F984h.

MocMoTpMTe NpMMep NporpaMmbl, paboTaloLLelt C 0KabHOW CeThbIo B CTaHAapTHOM MSX-DOS.

MSX.M-80 1.00 01-Apr-85 PAGE 1
.280
FO8E NETINIT EQU OF98Eh
F989 NETFUNC EQU 0F989h
F984 NETEND EQU 0F984h
0005 BDOS EQU 5
0009 PUTSTR EQU 9
; === Netinit & Who ?
0000 CD F98E CALL NETINIT
0003' OE 06 LD C,6 ; Who ?
0005 CD F989 CALL NETFUNC
; === Check computer number
0008' 32 0048 LD (WHO) ,A
000B' B7 OR A

; jump, if not a teacher
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000C' 20 08 JR NZ, putnum

; === Send message to Pupils
000E' OE 0D LD C,0Dh
0010" 11 0039' LD DE,message
0013 CD F989 CALL NETFUNC
0016' CD F984 putnum: CALL NETEND
0019' OE 09 LD C,PUTSTR
001B' 11 0O3E' LD DE, number
001E' 3A 0048 LD A, (WHO)
0021' C6 30 ADD A,'0Q'
0023 32 0048 LD (WHO) ,A
0026' CD 0005 CALL BDOS
0029' C9 RET
002A' 48 65 6C text: DEFM 'Hello, fellows!'
002E' 6C 6F 2C 20 66
0032' 65 6C 6C 6F
0036' 77 73 21
0039' 00 message: DB 0 ; BCEM
003A' 002A' DEFW text ; aapec
003C' 000F DEFW 15 ; OJIMHa
003E' 4E 75 6D number: DEFM 'Number is '
0042' 62 65 72 20 69
0046' 73 20
0048' 00 WHO : DB 0
0049' 24 DB '$!

END

Ecnn Bbl ucrnonb3yeTte HeCTaHAapTHYIO ONepaLMoOHHYIO CUCTEMY, TO OHa MOXET UMeTb Apyrue To4ku Bxoga B NET BIOS unn
BoobLLe NX He NMeTb. B 3TOM cily4ae MOXXHO 06paTUTLCA HENOCPEACTBEHHO KO BXOAHBIM TOYKaM (BYHKLIMIA JIOKaNbHON CeTU.
OHM Haxo4sATCA Mo agpecam:

e NETINIT — 33/401Ch,
e NETFUNC — 33/4019h,
e NETEND — 33/4016h.

MporpamMma, npuBeaéHHas Bblllie, MOXET ObITb C Y4ETOM 3TOro NepenuncaHa cneayowmnm obpasom:

MSX.M-80 1.00 01-Apr-85 PAGE 1
.280
0005 BDOS  EQU 5
0009 PUTSTR EQU 9
0000’ CD 002A' CALL NETINIT
0003’ OE 06 LD C,6 ; Who ?
0005 CD 002F' CALL NETFUNC
; === Check computer number
0008 32 0057 LD (WHO) , A
000B' B7 OR A
; === Jump, if not a teacher
0oecC'’ 20 08 JR NZ, putnum
; === Send message to Students
000E" OE 0D LD C,0Dh
0010" 11 0048' LD DE,message
0013 CD 002F' CALL NETFUNC
0016 CD 0034' putnum:CALL NETEND
0019’ OE 09 LD C,PUTSTR
001B' 11 004D’ LD DE, number
001E' 3A 0057 LD A, (WHO)
0021' C6 30 ADD A0
0023 32 0057 LD (WHO) , A
0026 CD 0005 CALL BDOS
0029 C9 RET
002A" F7 NETINIT: RST 30h
002B' 8F DB 8Fh
002C' 401C DW 401Ch
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002E" C9 RET

002F" F7 NETFUNC: RST 30h
0030 8F DB 8Fh
0031 4019 DW 4019h
0033 (6°) RET

0034 F7 NETEND: RST 30h
0035 8F DB 8Fh
0036 4016 DW 4016h

0038 c9 RET

0039' 48 65 6C 6C text:DEFM 'Hello, fellows!'
003D 6F 2C 20 66

0041 65 6C 6C 6F

0045 77 73 21

0048 00 message:DB 0
0049’ 0039’ DEFW text
004B' 000F DEFW 15

004D 4E 75 6D number: DEFM 'Number is '
0051 62 65 72 20 69
0055 73 20

0057 00 WHO : DB 0
0058 24 DB '$!
END

B 3akno4yeHne npueBeféM NNCTUHI nporpaMmbl Host.mac. 3Ta nporpaMMa COCTOUT U3 ABYX 4acTenl. lNepsasd 4acTb,
Bbl3biBaeMas onepatopomM USR n3 MSX BASIC no agpecy &hDAOO, nHMunanusnpyeTt CeTb; BTOpas 4acTb, 3anyckaemas no
appecy &hDAO03, nocne npoeepkn cetn pyHkumen Check yntaet aBa banTa N3 ceTEBOW MaMATN KOMMbIOTEPA YYEHUKA.

Homep KoMMbloTepa yYeHnKa nepenaércs BTOpoi NoanporpaMmMe, Bbi30B KOTOPON OCYLLIECTBASETCS C/ieayoLimM obpa3om:

NC = ... HOMEep KOMMbloTepa y4YeHunKa

W = VARPTR(NC): W = USR(W)

IF W=0 THEN ... KOMMbOTEP NOAK/OYEH, MOXXHO BpaTb
cogepXxumoe siyeek no agpecam &hF406,&hF407

IF NC>256 THEN ... y4YeHuKy pa3peLleHo nepefaBaTtb
coobweHnsa apyrum yveHmkam, NC=NC-256

780-Assembler Page: 1
ORG  ODAOGOh
; === BbI30Bbl ABYX YacCTEN NPOrpaMmbi:
DAGO C306DA JP Initial
DAG3 C318DA JP ChkNet
401C = NETINIT EQU 401Ch
4019 = NETFUNC  EQU 4019h

; === WHnumnpoBaHue cetn
DAG6 F7 Initial: RST 306h

DAO7 8F DB 8Fh
DAG8 1C40 DW NETINIT
; === Pa3peweHune npepbiBaHuii cetn (INTON)
DAGA OEO1 LD C,01
DAOC F7 RST 30h
DAOD 8F DB 8Fh
DAGE 1940 DW NETFUNC
; === Hayvano ynopsapgo4yeHHoro onpoca (PON)
DA10 OEO3 LD C,03
DA12 F7 RST 30h
DA13 8F DB 8Fh
DA14 1940 DW NETFUNC
DA16 FB EI

DA17 C9 RET

’

; MporpamMma NpoBepKy NOAKMOYEHNS K CETH

; W YTeHus 3HavyeHnn n3 ceteoro O3Y yyYeHuka
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; Bxoa: ceTb UHMLManM3npoBaHa

; HL - agpec siveirikm ¢ HomepoM komnbioTepa NC

; (npn nomown nepenayn napametpos 2F8Ah)

; Beixog: IS OFF - NC BbikatoveH

; IS ON - NC BkJtoyeH

; F406h,F407h - comepxumoe s4eek NRAM y4yeHuka

; NC <= NC + 100h, ecnm yy4eHuUKy MOXXHO paboTaTb B CETU

0000 = IS ON EQU ©

FFFF = IS OFF EQU OFFFFh
7900 = FROM1 EQU 7900h
7901 = FROM2 EQU 7901h ; CeTeBble afpeca y4eHuKa
F406 = First EQU 0F406h ; RAM yuutens
F407 = Second EQU OF407h
DA18 CD8A2F ChkNet: CALL 2F8Ah ; B3STb aprymeHT, 3anucatb B HL
DA1B E5 PUSH HL ; 3anomMHuUTL agpec NC
; === Check: KT0 nogkntoyeH K cetn ?
DA1C OE17 LD C,17h
DAL1E F7 RST  30h
DA1F 8F DB 8Fh
DA20 1940 DW 4019h
DA22 FB EI
; === HL - nopkntoyeHbl kK ceTn, DE - pa3pelueHme paboThbl
DA23 C1 POP BC ; agpec NC
DA24 C5 PUSH BC
DA25 OA LD A, (BC) ; A <-- NC
DA26 3D DEC A ; A <-- NC-1
DA27 2821 JR Z,ChkL ; ecam NC=1
DA29 FEO8 CP 8
DA2B FA43DA JP M,Chk2 7 ; ecam NC=2..7
DA2E D608 SUB 8 ; 0.6= NC #9..15
DA30 2807 JR Z,ChkH ; ecnm NC=9
DA32 47 LD B,A
DA33 CB3C NextB: SRL H
DA35 CB3A SRL D
DA37 10FA DINZ NextB ; coBurn no NC
DA39 CB44 ChkH: BIT ©O,H ; 6ut NC - Hyneson
DA3B 201D JR NZ,C OFF ; KOMMbIOTEP OTKI/IOYEH
DA3D CB42 BIT 0,D
DA3F 2020 JR NZ,C ON ;  AVAJor yY4eHuKy 3anpeLleH
DA41 280F JR Z,ENACOM ;  AVNaNor y4eHuky paspeLlueH
; === [1poBepKa AN KOMMbIOTEPOB CO 2-ro Mo 7-1
DA43 47 Chk2 7: LD B,A ; KoHTposib NC = 2..7
DA44 CB3D SRL L
DA46 CB3B SRL E
DA48 10FA DINZ Chk2 7+1 ; casurmno NC
DA4A CB45 ChkL: BIT o,L ; 6ut NC - HynesoWn
DA4C 200C JR NZ,C OFF ; KOMMbIOTEP OTKJIOYEH
DA4E CB43 BIT ©O,E
DA50 200F JR NZ,C ON ;  ANANor yY4eHUKy 3anpeLleH

; === YcTaHoBKa (nara "gmanor paspewen": NC <= NC+100h
DA52 E1 ENACOM: POP HL

DA53 E5 PUSH HL

DA54 23 INC HL

DA55 3E01 LD Al

DA57 77 LD (HL) ,A ; Gnar "paboTa paspelieHa"

DA58 1807 JR C ON ; Tenepb - KOMMNbIOTEP BKJ.
;=== KOMMblOTEP OTK/OYEH OT CETK

DA5SA E1 C OFF: POP HL

DA5B 21FFFF LD HL,IS OFF

DASE C3992F JP 2F99h ; Bo3BpaT B MSX-BASIC
;=== YuTaeM 3Ha4eHUSA N3 CETEBLIX fYEEK

DA61 E1  C ON: POP  HL ; agpec NC

DA62 E5 PUSH HL
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DA63 7E LD A, (HL)

DA64 3298DA LD (Block) ,A ; HOMep yYyeHuKa
DA67 210079 LD HL, FROM1 ; aapec 1-n a4yenknm,
DAGA 2299DA LD (Block+1) ,HL ; oTtkyma 6patb n3 NRAM
; === Bbi30B PEEK u3 NRAM y4eHuka
DAGD OE12 LD C,12h
DAGF 1198DA LD DE,Block ; agpec 6noka napam.
DA72 F7 RST  30h
DA73 8F DB 8Fh
DA74 1940 DW 4019h
DA76 FB EI
DA77 38E1l JR C,C _OFF ; ecnu bbin cbo BBOAA/BLIBOAA
DA79 3206F4 LD (First),A ; 3anuMcaTb B CBOKO NaMATb
; === 2-7 A4eikKa
DA7C 210179 LD HL, FROM2 ; alpec 2-n S4enkum,
DA7F 2299DA LD (Block+1) ,HL ; OTKygda 6paTtb m3 NRAM
; === Bbi30B PEEK u3 NRAM y4yeHuka
DA82 OE12 LD C,12h
DA84 1198DA LD DE,Block ; agpec 6710ka napameTpoB
DA87 F7 RST  30h
DA88 8F DB 8Fh
DA89 1940 DW 4019h
DA8SB FB EI
DA8C 38CC JR C,C _OFF ; ecnu bbin cbo BBOAA/BLIBOAA
DASE 3207F4 LD (Second) ,A ; 3anucaTb B CBOIO MaMsATb
DA91 E1 POP  HL
DA92 210000 LD HL,IS ON ; KOMMbIOTEP YYeHUKa BKJIlOYEH
DA95 C3992F JP 2F99h ; Bo3BpaT B MSX-BASIC
;=== [lapaMeTpbl CETEBOr0 BbI30Ba
DA98 Block: DS 1,0 ; N yyeHuka
DA99 DS 2,0 ; alpec s4enKkn
DA9B 0101 DB 1,1 ; CeTeBas NaMATb y4YeHUKa
END

2.18. PaboTa c noptamu BBOAA/BbIBOAA

Mepenaém K KOMaHaaM BBoAa/BbiBOAA. B npoueccope Z80 npeayCMOTPeH pafd KOMaH[, No3BONAOLWNX OCYLLECTBAATb He
TONbKO No6alToOBLIN BBOA/BLIBOA, HO 1 BBOA/BbIBOJ H10Ka.

a) OouUT (nopT) ,a ; BblBOA B nopT 6anTta us A
) IN a, (mopT) ; BBOA B A M3 nopTa
c) OouUT (c),r ; BBIBECTW B MOPT, HOMEP KOTOPOro
; B peructpe C, copep)xmmoe peructpa r
d) IN r,(C) ; BBecTV 6alnT B peructp r wm3 nopTta, HOMep KoToporo B peructpe C
e) INI
ouT (C), (HL)
INC HL
DEC B
f) IND
ouUT (C), (HL)
DEC HL
DEC B
g) INIR
ouUT (C), (HL)
INC HL
DEC B
ecan B He paBHO 0, TO NOBTOPUTH
h) INDR
ouT (C), (HL)
DEC HL
DEC B
ecam B He paBHO 0, TO NOBTOPUTH
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Mepen paboToit C NnopTaMu BBOAA/BbIBOAA PEKOMEHYETCA OTK/0YaTh npepbiBaHus. OcobeHHo 3To KacaeTcs paboThl C
ropTamu Bumeonpoueccopa. Mpumepsl paboTsl C NopTamMm 6y AyT AaHbl HUXKE.

2.19. PaboTa c BuaeoperuncTtpamMm u suaeonamaTbio

BHavane paccmMoTpum cnocobbl LOCTYNa K BUAEOMHGopMaumn. Kak y>xe roBopuaoch, ANn8 3anucu nHpopMaLnm B perncTpsl
BMAEOMNpPOLECcOopa NN BUAEONMAMATb UIN YTEHUSA U3 HUX UCMONb3YIOTCSA NOPTHl BBOAA/BLIBOAA — YETbIpe A YTEHMA U
yeTblpe 4N15 3anucu. Y3HaTb HOMEpP MepBOro NopTa AJig YTeHUsS MOXHO B a4venke M3Y 00/0006, a ons 3anucn — B sYelke
00/0007.

06b14HO ans paboTel ¢ VDP ncnonb3ytoTcs nopTel ¢ HoMepamu 98h..9Bh. Mpu 3ToM He 3abbiBaiiTe B HaYane NOAMPOrpaMMbl

unn nepep eé€ BbI30OBOM OTKJOYaTb NpepbiBaHUS KoMaHgon DI, a B KoHue paboTel ¢ VDP — cHOBa WX akKTUBMPOBaTb
KomaHgom El.

2.19.1. NopApoOK YTeHUa U 3anucu uipopmauum

MpsiMas 3anncb B PErNCTP BUAEOMNPOLIECCOPA OCYLLECTBAETCS B CIEAYIOLEM NOPAAKE:

OAHHBIE ~ -> nopt 99h
10rr rrrr -> nopT 99h (r..r - Homep peructpa)

Hanpumep, 3anucb B peructp VDP #2:

MSX.M-80 1.00 01-Apr-85 PAGE 1
.Z80
0000 3E 63 LD A,00000011b ; PNT
0002 D3 99 OuT (99h) ,A
0004 3E 82 LD A,10000010b ; VDP(2)
0006 D3 99 OuT (99h) ,A
0008 c9 RET
END

Ewé oanH npumep — nognporpamma 3anucy B peructp VDP faHHbIX U3 peructpa B, Homep perunctpa VDP B peructpe C:

780-Assembler Page: 1

0000 F5 wrrvdp:PUSH Af ; COXpaHuTb A B CTeke
0001 78 LD A,b ; BbiBOAWMM B nopT 99h
0002 D399 ouT (99h) ,A ; naHHble
0004 79 LD A, c ; BbiBOAMM B NopT 99h
0005 F680 OR 80h ; Homep peructpa VDP
0007 D399 ouT (99h) ,A ; BbicTaBuB 7 6uT B 1
0009 F1 POP Af ; BblTaCKuBaem A U3 cTeka
000A C9 RET ; BO3BpaT

END

KocBeHHas 3anucb B perncTp BuaeonpoLeccopa C aBToMaTUYeCKM yBesIM4eHNneM HoMepa permctpa oCyLLeCcTBAAeTCS TaK:

00rr rrrr -> R17 (r..r - Homep peructpa R)
OAHHBIE ons R -> nopT 9Bh
OAHHBIE pna R + 1 -> nopT 9Bh
OAHHBIE pna R + 2 -> nopT 9Bh

3anuncb B perncTtp 17 ocyLlecTBaseTCs NpsMbIM CNocoboM, KOCBEHHbIN 3anpeLLéH. Hanpumep, 3annck Hyna B pernctpsl 8,9:

MSX.M-80 1.00 01-Apr-85 PAGE 1
. 280
0000 3E 08 LD A,8
0002 D3 99 ouT (99h) ,A
0004 3E 91 LD A,80h OR 17 ; VDP(17) <= 8
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0006 D3 99 ouT (99h) ,A ;

0008 AF XOR A
0009 D3 9B ouT (9Bh) ,A ; VDP(8) <=0
000B' D3 9B ouT (9Bh) ,A ; VDP(9) <=0
000D (6°) RET

END

KocBeHHas 3anucb B perucTp BugeonpoLeccopa 6e3 aBToMaTUYeCKOro YBeMYeHNs HoMepa perncTpa.

10rr rrrr -> R17
INAHHbIE ons R -> nopT 9Bh
OAHHBIE nns R -> nopT 9Bh

YTeHune 13 pernctpa cTaTyca (coctosHua) sugeonpoueccopa (0..9).

0000 rrrr -> R15
OAHHBIE <- nopT 99h

Mocne Toro Kak faHHble 6biin NPO4YNTaHhI, Heobxoaumo 3anncaTb B R#15 HoMb 1 pa3pewnTb NpepbiBaHNA.

Hanpumep, 4T06bl y3HaTb, bSO I HANOXKEHME ABYX CNPANTOB, MOXXHO MPOaHaAN3MpPOBaThb NATLIA BUT perucTpa craTyca
#0:

MSX.M-80 1.00 01-Apr-85 PAGE 1
.Z80
0000 AF XOR A
0001 D3 99 ouT (99h) ,A
0003 3E 8F LD A, 8Fh ; VDP(15) <= 0
0005 D3 99 ouT (99h) ,A
0007 DB 99 IN A, (99h)
0009 CB 6F BIT 5,A ; BblI0 N1 CTONKHOBEHME?
000B' c9 RET
END

3anncb B perucTpbl NannTpbl

Peructpbl nannTpsl (0..15) ABnAOTCA LeBATUOMTHBIMU. [O3TOMY 3annChb B HAX OCYLLECTBASETCS Caeayowmm obpa3om:

HOMEP NAJNTATPHI -> R16
Orrr Obbb -> noptT 9Ah  (rrr - KPACHbI, bbb - CUHWN)
0000 0ggg -> nopT 9Ah  (ggg - 3EJEHbIN )

Mocne 3anucu cogepxnmoe R#16 aBTOMaTUYeCKN yBENNYMBaeTCs Ha 1. Mo3TOMy BO3MOXHO NpocToe 0OHOBIEHME BCEX
naauTp.

Y1eHmne/3anuck n3/s suageonamatv VRAM/ERAM no aBonyHoMy afpecy b bbhh hhhh cccc cccc.

® 3a) YcTtaHoBUTb 6aHK VRAM:

00.. .... -> R45 (pns VRAM)
01.. .... -> R45 (pna ERAM) [ BMSX-2 oTvcytcTsyerT ]

Copepxumoe perunctpa R45 He MeHsieTCcs Npu obpalleHnn K NamMsaTu, NO3TOMY HET HEOBXOAUMOCTY KaXAblil pa3 nepeonpenenstb
LecTom but.

e 6) YCTaHOBUTbL afipec BUALONAMATHY:

0000 Obbb  -> R14

cccc cccc -> nopt 9%h
00hh hhhh -> nopt 99h (ons YTeHnsa 13 BUOEONaMsATH)
01hh hhhh -> nopT 99h (ons 3anmucm B BUAEONaMsATh)

e B) Mucatb B nopTt 98h nocnepoBaTesnbHble 6alTbl AaHHbIX UM YATATb M3 3TOrO nopTa B 3aBUCUMOCTW OT Bbl6paHHOFO
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pexuma. Agpec sugeonaMaT Npy 3TOM aBTOMaTU4YeCKN yBenmymeaeTca. Onsa goctyna K VRAM MOXXHO Takxe
NCNonb30BaTb COOTBETCTBYIOWME KOMaHAbl VDP.

Hanpumep, Heobxoammo npoymTaTb U3 BuaeonamMaTn 200 6anT 1 3anucaTtb ux, Ha4nHasa c agpeca 0CO00h; HaYanbHbIA agpec
BMAeonamsaTy paseH 0:

MSX.M-80 1.00 01-Apr-85 PAGE 1
.Z80
; === YcTaHoBKa 6aHku VRAM/ERAM
0000 AF XOR A
0001" D3 99 ouT (99h) ,A
0003 3E AD LD A,80h OR 45 ; VDP(45) <= 0
0005 D3 99 ouT (99h) ,A
0007 AF XOR A
0008 D3 99 ouT (99h) ,A
000A' 3E 8E LD A, 8Eh ; VDP(14) <= 0
000eC' D3 99 ouT (99h) ,A
; === Konupyem
OO0E" 21 0000 LD HL, 0 ; HavanbHbIA agpec VRAM
0011' 11 CO00 LD DE,0C000h ; HayvanbHbI agpec RAM
0014' 06 C8 LD b,200 ; OJvHa 61oka
0016' 7D LD AL ; afpec Havasla naMaTu
0017' D3 99 ouT (99h) ,A ; mnagw. 6anT agpeca VRAM
0019' 7C LD A,h
001A" D3 99 ouT (99h) ,A ; cTapwwuin 6anT
001C' DB 98 blreAd:IN A, (98h) ; BBOAMM 6anT M3 yK.aap.
001E' 12 LD (DE),A ; 3anucbiBaeMm B NaMaTb
001F' 13 INC DE ; noAarot. cnepd.agpec RAM
0020 10 FA DINZ blreAd ; b=b-1, ecim b<>0,
; To noBTOpMTL blreAd

0022 c9 RET

END

3Ty noaonporpaMmMy MO>XXHO HanncaTb U NO-ApPYyromy:

Z80-Assembler Page: 1
0000 210000 LD HL,0 ; HavanbHbIn agpec VRAM
0003 1100C0O LD DE,0C000h ; HadvanbHbIN agpec RAM
0006 06C8 LD b,200 ;5 OJivHa 6yoka
0008 EB EX DE,HL ; 0bMeHsTb HL um DE
0009 7B LD A,e ; ajpec Havyana namsATn
000A D399 ouT (99h) ,A ; mnagw. 6anT agpeca VRAM
000C 7A LD A,d
000D D399 ouT (99h) ,A ; cTapwwin 6anT
000OF OE98 LD c,98h ; HOMep nopTa BB./BblBOAA
0011 EDB2 INIR ; BBECTW OaHHble
0013 C9 RET

END

Mpu n3MeHeHNW TuNa 3KpaHa 4YacTo TpebyeTcs BocCcTaHaBAMBaTb Tabnuuy wabnoHos (06pa3oB) cumBonoB PGT. EEé MOXXHO
n3sneyb n3 ROM BIOS no agpecy, KOTOpbIA 3anucaH B cUCTeMHon obnactn B TpexbanToBon ayeiike FO1Fh (cnoT + anpec
ROM PGT). O6bl4HO agpec ROM PGT paseH 00/1BBFh.

Tenepb nonpobyem HanucaTb NognporpamMMy nepecbiyiku 610ka gaHHbix 13 ROM PGT B VRAM PGT. PaHee ansa nogobHbix
LEeNCTBUIA Mbl MOb30BaINCL NognporpaMmmamm BIOS.

Z80-Assembler Page: 1
ORG 9000h
; ==== ROM PGT => VRAM PGT
; [HL] - ampec ROM PGT
; [DE] - appec VRAM PGT
; [bc] - pnuHa 6n0Ka
9000 21BF1B LD HL,1BBFh ; ROM PGT
9003 110010 LD DE,10006h ; TEXT-2 PGT

48/71



9006 010008 LD BC,2048 ; pavHa

9009 7B LD AE ; BblbpacbiBaeM MnaaLwuim
900A D399 ouT (99h) ,A ; bawnT agpeca VRAM
900C 7A LD A,D ; BblbpacbiBaeM cTapLimi
900D F640 OR 40h ; 6anT agpeca VRAM,
900F D399 ouT (99h) ,A ; ycTaHoBMB 6 6KT B 1
9011 7E LDirmv: LD A, (HL) ; 3anuc. no agpecy VRAM
9012 D398 ouT (98h) ,A ; naHHble n3 (HL)
9014 23 INC HL ; cnepyowui agpec RAM
9015 0B DEC BC ; YMeHbLlaeM OanHY
9016 78 LD A,B ; €CNin ASIHa He paBHa 0,
9017 Bl OR C ; TO MOBTOPUTL
9018 20F7 JR NZ,LDirmv
901A C9 RET

END

B 3aBeplueHue naparpada npueeném npumep A0CTAaTOYHO BOMbLIOW MPOrpaMMbl, yCTaHaBaMBatoLWen 80-CUMBOSbHbIN
TEKCTOBbI/ PeXWM. B BepXHeil 4acTi 3kpaHa MUraeT 610K C TeKCTOM width 80. Bbixoz u3 nporpamMmbl — no CTRL|+STOP).

Z80-Assembler Page: 1
ORG 9000h
9000 F3 DI ; OTMeHseM rnpepbiBaHNA

; === YCTaHOBKa TEKCTOBOro pexvuma 80 cCMBOJIOB
; Pernctpsl VDP 0,1,8,9
9001 3E04 LD A,00000100b

9003 D399 ouT (99h) ,A
9005 3E80 LD A,10000000b ; VDP(0)
9007 D399 ouT (99h) ,A
9009 3E70 LD A,01110000b
900B D399 ouT (99h) ,A
900D 3E81 LD A,10000001b ; VDP(1)
900F D399 ouT (99h) ,A
9011 AF XOR A
9012 D399 ouT (99h) ,A
9014 3E88 LD A,10001000b ; VDP(8)
9016 D399 ouT (99h) ,A
9018 AF XOR A
9019 D399 ouT (99h) ,A
901B 3E89 LD A,10001001b ; VDP(9)
901D D399 ouT (99h) ,A
; === YcTaHoBKa 6a30Bbix agpecos PNT, PGT, CT
901F 3EO03 LD A,00000011b ; PNT
9021 D399 ouT (99h) ,A
9023 3E82 LD A,10000010b ; VDP(2) <= 0
9025 D399 ouT (99h) ,A ;
9027 3E02 LD A,00000010b ; PGT
9029 D399 ouT (99h) ,A
902B 3E84 LD A,10000100b ; VDP(4) <= 2 (* 800h)
902D D399 ouT (99h) ,A ;
902F AF XOR A ; CT
9030 D399 ouT (99h) ,A
9032 3E8A LD A,10001010b ; VDP(10) <= 0
9034 D399 ouT (99h) ,A :
9036 3E27 LD A,00100111b ; CT
9038 D399 ouT (99h) ,A
903A 3E83 LD A,10000011b ; VDP(3) <= 27h
903C D399 ouT (99h) ,A ;
; === YCTaHOBKa LBETOB 1 MUraHNA
903E 3EFC LD A,11111100b ; LBeTa TekCTa 1 (hoHa
9040 D399 ouT (99h) ,A
9042 3E87 LD A,87h ; VDP(7) <= 15,12
9044 D399 ouT (99h) ,A ;
9046 3E1D LD A,00011101b ; UBETa ON8 MUraHus
9048 D399 ouT (99h) ,A
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904A 3E8C LD A,8Ch ; VDP(12) <= 1,13
904C D399 ouT (99h) ,A ;
904E 3E77 LD A,01110111b ; BPEeMS BKJ1/BbIKJ1 MUraHNA
9050 D399 ouT (99h) ,A
9052 3E8D LD A, 8Dh ; VDP(13)
9054 D399 ouT (99h) ,A ;
; === YcTaHoBKa 6aHkn VRAM/ERAM

9056 AF XOR A
9057 D399 ouT (99h) ,A
9059 3EAD LD A,80h OR 45 ; VDP(45) <= 0
905B D399 ouT (99h) ,A ;
905D AF XOR A
905E D399 ouT (99h) ,A
9060 3ES8E LD A, 8Eh ; VDP(14) <= 0
9062 D399 ouT (99h) ,A ;

; ==== ROM PGT => VRAM PGT

; [HL] - agpec ROM PGT

; [DE] - agpec VRAM PGT

; [bc] - nnwHa 6noka
9064 21BF1B LD HL, 1BBFh
9067 110010 LD DE, 1000h
906A 010008 LD BC, 2048
906D 7B LD A,e ; BblbpacbiBaeM MaagLLIniA
906E D399 ouT (99h) ,A ; 6anT apgpeca VRAM
9070 7A LD A,d ; BblbpacbiBaeM CTapLuui
9071 F640 OR 40h ; 6anT agpeca VRAM,
9073 D399 ouT (99h) ,A ; ycTtaHoBuB 6 6UT B 1
9075 7E LDirmv: A, (HL) ; 3anuc. no agpecy VRAM
9076 D398 ouT (98h),A ; paHHble n3 (HL)
9078 23 INC HL ; Cnenylowmn agpec RAM
9079 0B DEC bc ; YMEHbLUaeM OJnHY
907A 78 LD A,b ; €CJIM ANIMHA He paBHa 0,
907B Bl OR C ; TO MOBTOPUTb
907C 20F7 JR NZ,LDirmv

; ==== 04nctute VRAM CT Hynem (HeT MuraHus)

; [DE] - agpec VRAM

; [bc] - nnwuHa 6noka
907E 110008 LD DE, 800h
9081 010E01 LD BC, 270
9084 7B LD AE ; BblbpacbiBaem MnagLwnmn
9085 D399 ouT (99h) ,A ; 6anT appeca VRAM
9087 7A LD A,D ; BblbpacbiBaem cTapLunii
9088 F640 OR 40h ; 6anT agpeca VRAM,
908A D399 ouT (99h) ,A ; yCTaHoBMB 6 6uT B 1
908C AF LDirCT: XOR A ; 3anuc. no agpecy VRAM
908D D398 ouT (98h) ,A ; HOMb
908F 0B DEC BC ; YMeHbLIaeM OanHY
9090 78 LD A,B ; €C/n AnvHa He pasHa 0,
9091 B1 OR C d TO NOBTOPMUTbH
9092 20F8 JR NZ,LDirCT

; ==== MepuaHue 6s0ka
9094 3EOE LD A, 14 ; BblbpacbiBaeM MaagLLIni
9096 D399 ouT (99h) ,A ; 6anT agpeca VRAM
9098 3E08 LD A, 08h ; BblbpacbiBaeM cTapLuui
909A F640 OR 40h ; 6anT agpeca VRAM,
909C D399 ouT (99h) ,A ; yctaHoBMB 6 6T B 1
909E 3E1F LD A,1Fh ; 3anuc. no agpecy VRAM
90A0 D398 ouT (98h) ,A ; HOJb
90A2 3EOF LD A,15 ; BblbpacbiBaeM MaagLLIniA
90A4 D399 ouT (99h) ,A ; 6ant agpeca VRAM
90A6 3EO8 LD A, 08h ; BblbpacbiBaeM CTapLuui
90A8 F640 OR 40h ; 6anT appeca VRAM
90AA D399 ouT (99h) ,A ; yctaHoBMB 6 6T B 1
90AC 3EF8 LD A,0F8h ; 3anuc. no agpecy VRAM
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90AE D398 ouT (98h) ,A ; HOJIb

; [DE] - appec VRAM
; [bcl - pnunHa 6noka

90BO 110000 LD DE, 0

90B3 018007 LD BC, 1920

90B6 7B LD AE ; BblbpacbiBaem MnagLwnmn
90B7 D399 ouT (99h) ,A ; 6anT agppeca VRAM
90B9 7A LD A,D ; BblbpacbiBaem cTapLimi
90BA F640 OR 40h ; 6anT appeca VRAM,
90BC D399 ouT (99h) ,A ; yCTaHoBMB 6 6uT B 1
90BE 3E20 LDiPNT: LD A, 20h ; 3anuc. no agpecy VRAM 20h
90C0O0 D398 ouT (98h) ,A

90C2 0B DEC BC ; YMEHbLUaeM OJNHY
90C3 78 LD A,B ; ecsin AnvHa He paBsHa 0,
90C4 B1 OR C ; TO NMOBTOPUTb

90C5 20F7 JR NZ,LDiPNT

; [HL] - ampec RAM
; [DE] - appec VRAM
; [BC] - pnuvHa 6n0ka

90C7 21F190 LD HL,tit
90CA 117400 LD DE, 116
90CD 019808 LD BC,0898h
90D0O 7B LD AE ; BblbpacbiBaeM MnaaLwwni
90D1 D399 ouT (99h) ,A ; bawT agpeca VRAM
90D3 7A LD A,D ; BblbpacbiBaem CTapLunii
90D4 F640 OR 40h ; 6anT appeca VRAM
90D6 D399 ouT (99h) ,A ; ycTaHoBMB 6 6UT B 1
90D8 EDB3 OTIR ; nepenuceiBaemM 610K

; === lnpwnHa 3kpaHa - 80 cumBos0B
90DA 3E50 LD A, 80
90DC 32BOF3 LD (0F3BOh) ,A

; === Jlokanm3yem kypcop B (1,1)
90DF 3EO01 LD Al
90E1 32A9FC LD (OFCA9h) ,A
90E4 210101 LD HL,0101h

90E7 CDC600 CALL 0Cé6h
; === Xaem Haxatus CTRL/STOP
90EA CDB700 Again: CALL 0OB7h

90ED 30FB JR NC,Again
90EF FB EI
90F0 C9 RET

tit: DB 'Width 80
90F1 57696474
90F5 68203830
END

2.19.2. Acnonb3oBaHue KOMaHpA, BUgeonpoueccopa

(#~Fix Me! ;

MSX-VIDEO BbINOsHAET OCHOBHbIE rpadhunyeckne onepauunm, KoTopble Ha3biBaloTCA KoMaHgamu VDP. OHuM foCTynHbl B
pexumax VDP GRAPHIC 4..7, a Ans paboTbl C HUMW UCMO/b3YIOTCA CrieunanbHble pernctpbl VDP.

Mpwn paboTe c komaHzamn VDP ncnonb3yetcs ocobas koopAnHaTHas ceTka. B Hell HeT aeneHns Ha CTpaHuubl, AOCTYMHbI BCe
128 K6 VRAM. OHa npuBefeHa Ha pnc.19.1.

GRAPHIC 4 (SCREEN 5) Anpec GRAPHIC 5 (SCREEN 6)

| , 00000H , :
[ (0,0) (255,0) | | | (0,0) (511,0) |
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Cp. 0 | | | Cmp.0 |
(0,255) (255,255) (0,255) (511,255)
08006H
(0,256) (255,256) (0,256) (511,256)
Crp. 1| | | Ccrp.1 |
(0,511) (255,511) (6,511) (511,511)
10006H
(0,512) (255,512) (0,512) (511,512)
Ctp. 2 | | | Ctp.2 |
(0,767) (255,767) (6,767) (511,767)
18006H
(0,768) (255,768) (0,768) (511,768)
Ctp. 3 | | | Cvp.3 |
(0,1023) (255,1023) (0,1023)(511,1023)
1FFFFH
GRAPHIC 7 (SCREEN 8) GRAPHIC 6 (SCREEN 7)
00006H
(0,0) (255,0) (0,0) (511,0)
Ctp. 0 | | | Ctp.0 |
(0,255) (255,255) (0,255) (511,255)
100006H
(0,256) (255,256) (0,256) (511,256)
Cp. 1| | | Cmp.1 |
(0,511) (255,511) (0,511) (511,511)
1FFFFH

Pnc.19.1. KoopanHaTtHasa cnctema VRAM

MmeeTca 12 Tunos komaHA VDP. OHKM 6biin OnncaHbl B MPUNOXKEHUN K KHUTe «ApXMTEKTypa MUKPOKOMMbioTepa MSX-2».
MapameTpbl 419 BbINOJHEHNA KOMaHAbl 3aN1CbIBAOTCA B perncTpbl ¢ 32-ro no 45-n. KoMaHAa HaynHaeT BbINOJHATHCSA
nocse ycTaHOBKU B 1 HyneBoro 6uta peructpa ctaTyca #2. [locae TOro Kak BbiMOJIHEHNE KOMaHAbl 3aKOHYMTCH, 3TOT 6UT
cbpacbiBaeTCs B HOJIb.

ana npekpawieHna BblMNoNIHEHUA TeKyLLl,el7I KOMaHAbl MOXXHO BbINOJIHUTL KOMaHAy VDP STOP.

Ons yckopeHus BbiNoaHeHUs komaHg VDP pekoMeHOyeTCs Ha BpeMs 3anpeLlaTb oTobparkeHne CnpaiToB NyTEM YCTaHOBKM
nepsoro 6uTa perncTpa #8. MoXXHO TakXe OTKJI04aTb MPU HavyaibHOW 3arpy3ke n3obpakeHne Ha sKpaHe.

MpuBeaém nNprMMep NPorpaMmbl, BbINOAHALWeN komaHay HMMC VDP 6bicTpoin nepeckinkm RAM = VRAM,

MSX.M-80 1.00 01-Apr-85 PAGE 1
.Z80

; === BbInonHeHne komaHabl VDP HMMC
C000 ABegin EQU 0C000h
0000' ASEG
0000 FE DB OFEh ; Gann Tuna 0bj
0001 CO00 DW ABegin ; 3arpy304Hblii agpec
0003 CO8E DW AEnd ; KOHEYHbIN appec
0005 C0O00 DW AStart ; CTapToBbIN agpec

.Phase ABegin
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Co00
0000
0000
0064
0064

Co00
Coo4
coo7

CO0A
CoeD

COOE
COOF
Co12
Co14
Co16
Co18
CO1A
Co1C
Co1D
CO1F
€021
€023
€025
Co27
€029
C02B
Co2D
CO30
C032
Co34
CO36
Co38
CO3A
Co3C
CO3E
C040
Co42
C045
co47
€049
Co4B
C04D
CO4F
C052
C054
C056
C058
CO5B
Co5C
CO5D
Co5D
CO5F
Co61
Co63
C064
C065
Co67
C068
C069
Co6B
Co6D

3anpeT NpepbIBaHWM
OXMIaHue KoHLa paboTbl KOMaHAbI

; HOMep NepBoro perucrpa

VDP(17) <= 36

C=9Bh pns KOCBEHHOro AOCTYyNa
K peructpam VDP

X Maagwun 6ant

X cTapwwuin 6ant

Y mnagwun 6ant

Y cTapwwui 6ant

NX

NY

; TNepBoe JaHHoe
; PerucTp aprymeHTa

; NpUKa3 BbINOAHUTL koMaHay HMMC

VDP(17) <= 44

npoeepuTb 6T CE
KoHeL|,
nposeputb 6ut TR

GetStatus ; b6epem cTaTyC

; BbIXO[

; PEerucTp ctaTyca

Astart EQU $

XK EQU 0

YK EQU 0

XS EQU 100

YS EQU 100
; === Bbi3oB HMMC
DD 21 CO7F LD ix,DataForVram
21 0000 LD HL, XK*100h+YK
11 6464 LD DE,XS*100h+YS
; === lNepecbinka RAM [IX] => VRAM (H,L)-(D,E)
CD COOE CALL  HMMC
c9 RET
; === KomaHga VDP HMMC
F3 HMMC: DI ;
Ch Co71 CALL  WaitVDP ;
3E 24 LD A,36 ;
D3 99 ouT (99h) ,A
3E 91 LD A,17+80h
D3 99 ouT (99h) ,A ;
OE 9B LD c,9Bh ;
AF XOR A ;
ED 61 ouT (c),H ;
ED 79 ouT (c),A ;
ED 69 ouT (c),L ;
ED 79 ouT (c),A ;
ED 51 ouT (c),D
ED 79 ouT (c),A ;
ED 59 ouT (c),E
ED 79 ouT (c),A ;
DD 66 00 LD h, (IX)
ED 61 ouT (c),H ;
ED 79 ouT (c),A ;
3E FO LD A,11110000b
ED 79 ouT (c),A ;
3E AC LD A,44 or 80h
D3 99 ouT (99h) ,A
3E 91 LD A,17 OR 80h
D3 99 ouT (99h) ,A ;
3E 02 LOOP: LD A2
CD CO5D CALL GetStatus
CB 47 BIT 0,A ;
28 0D JR z,Exit ;
CB 7F BIT 7,A ;
28 F3 JR z,LOOP
DD 23 INC ix
DD 7E 00 LD A, (ix)
D3 9B ouT (9Bh) ,A
18 EA JR LOOP
3E 00 Exit: LD A,0
CD CO5D CALL
FB EI
c9 RET

GetStatus:

D3 99 ouT (99h) ,A
3E 8F LD A, 8Fh
D3 99 ouT (99h) ,A
E5 PUSH HL
E1l POP HL
DB 99 IN A, (99h)
F5 PUSH Af
AF XOR A
D3 99 ouT (99h) ,A
3E 8F LD A, 8Fh
D3 99 ouT (99h) ,A
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CO6F F1 POP Af

co70 C9 RET

co71 WaitVDP:

Co71 3E 02 LD A,2 ; KOaTb, noka VDP He roTtos
C073 CD CO5D CALL  GetStatus

C076 E6 01 AND 1

C078 20 F7 JR NZ,WaitVDP

CO7A AF XOR A

C07B CD CO5D CALL  GetStatus

CO7E C9 RET

CO7F DataForVram EQU $

CO7F 00 11 22 33 DB 00,11h,22h,33h,44h,55h,66h,77h,88h,99h

Co83 44 55 66 77
Co87 88 99 AA

CO8A BB CC DD EE DB 0AAh, 0BBh,0CCh,0DDh,OEEh, OFFh
CO8E FF
CO8E AEnd EQU $-1

.DePhase

END

2.20. MporpaMmMmupoBaHue LHYMOB U MY3bIKH

B nepBoi rnaee Mbl yXKe FOBOPWUJIM O BO3MOXXHOCTAX PaboTbl C MpOrpaMMupyeMbiM 3ByKOBLIM FreHepaTopoM PSG . 3necb Mbl
noka>kem Bam nprmMepbl NporpamMm Ha a3bike accembrnepa, paboTatowmx ¢ PSG.

HanomHum, 410 ons 3agaHmsa Homepa peructpa PSG ucnonb3yetcs nopt AOh, a ans 3anncy 3Ha4YeHUS 419 3TOr0 perncTpa —
nopt Alh.

MpuBenémM NUCTUHT NpPOrpaMmbl, BOCNPON3BOAALLEN 3BYK NeTawero 6ombapanposwmka. B 3Ton nporpamme 3annch B
perncTpbl PSG npon3BoAnNTCA B LIMKAE, B 06paTHOM nopsiake.

MSX.M-80 1.00 01-Apr-85 PAGE 1

.Z80
; === 3BYK JleTaLwlero 6ombapanposLimnKa
0000' 3E OD LD A,13 ; 3anucb B perncTpsl
0002' 21 0021' LD HL,BombSnd ; B obpaTHOM mopsnke
0005' F3 Next: DI ; HeobX. 3ampeT npepbiBaHWiA
0006' D3 AO ouT (0AGh) ,A ; HOMep perucTpa
0008' F5 PUSH AF ; 3anomMuHaem A
0009' 7E LD A, (HL) ; 3HayeHue ons pernctpa PSG
000A' D3 Al ouT (GAlh) ,A ; 3aMuUCbiBaeM JaHHble
000C' FB EI ; MOX>XHO BOCCT. NnpepbiBaHuA
000D' F1 POP AF ; BOCCTaHaB/aMBaeM A
QOOE' 2B DEC HL ; HOBbIN agpec
000F' D6 01 SUB 1 ; cneaytowmn peructp PSG
0011' 30 F2 JR NC, Next ; MOBTOPUTH
0013' C9 RET
; ==== peructpel NN: — 0 — 1- 2 —3-4 -5 6
0014' C8 OE DC OE DefB 200,14,220,14,240,14,0,
0018' FO OE 00 B8 ; NN: —— 7 —— 8 9 10 11 12 13 —
001C' OF OF OF 00 DB 10111000b,15,15,15, 0, 0, 0O
0020' 00 00
0021' BombSnd EQU $-1
END

ELlé oauH NpUMep — SIMCTUHT NMPOrpaMMbl, BOCMPOWU3BOASILLEN 3BYK CUPEHbI:

MSX.M-80 1.00 01-Apr-85 PAGE 1
; === 3BYK CMpPEHbI

.Z80
0000' F3 DI
0001' AF XOR a ; 3anucb 255 => 0 per
0002' D3 A0 ouT (06AOh) ,a ; HOMep peructpa
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0004' 3E FF LD a, 255

0006' D3 Al ouT (6A1lh), a ; OaHHble
0008' 3E 01 LD a,l ; 3anucb 0 => 1 per.
000A' D3 A0 ouT (0AGh) ,a ; HOMep perucrtpa
000C' AF XOR a
0060D' D3 Al ouT (0A1h),a ; DaHHble
OO00F' 3E 08 LD a,8 ; 3anucb 8 => 8 per
0011' D3 A0 ouT (0AOh) ,a ; HOMep peructpa
0013' D3 Al ouT (6A1h),a ; daHHble
0015' 3E 07 LD a,’ ; 3anucb ynp => 7 per.
0017' D3 A0 ouT (O6AOh) ,a ; HOMep peructpa
0019' 3E 3E LD a,00111110b
001B' D3 Al ouT (06Alh),a ; OaHHble
001D' FB EI

; === lNoabem 3ByKa (257..170)
P01E' 3E FE LD a, 254 ; 3anucb B perncTp
0020' 3D NextA: DEC a ; YMEHbLUNTb Ha 2
0021' 3D DEC a
0022' F5 PUSH af ; COXPaHUTb
0023' 21 0090 LD HL,90h ; 3a4€epXKa BpeMeHu
00026' 2B timer: DEC HL
0027' 7C LD a,h
0028' B5 OR L
0029' 20 FB JR NZ,timer
002B' AF XOR a
002C' D3 A0 ouT (0AOGh) ,a ; Homep peructpa =0
002E' F1 POP af ; BOCCTAHOBMTb A
002F' D3 Al ouT (0Alh),a ; OaHHble
0031' FE AA CP 170 ; MpoBepkKa
0033' 20 EB JR NZ,NextA ; MOBTOPUTb

; === MageHue 3BykKa (170..252)
0035' 3E AA LD a,170 ; 3anucb B pPerncTp
0037' 3C NextB: INC a ; YBEJINYUTB
0038' F5 PUSH AF ; COXPaHuUTb
0039' 21 05A0 LD HL,90h*10 ; 3a4epxxka bosblue,
003C' 2B timerl: DEC HL ; YeM Ons pocTa 3ByKa
003D' 7C LD a,h ; B 10 pa3
003E' B5 OR L
003F' 20 FB JR NZ,timerl
0041' AF XO0R a
0042' D3 A0 ouT (0AOh) ,a ; Homep peructpa =0
0044' F1 POP af ; BOCCTAHOBUTb
0045' D3 Al ouT (06Alh),a ; OaHHble
0047' FE FC CP 252 ; MpoBepkKa
0049' 20 EC JR NZ,NextB ; MOBTOPUTH
004B' C3 0020' JP NextA ; BCe CHoBa

END

Tenepb NpuBeAéM NpuMep NPoOrpamMMbl, NPOUTPLIBAIOLLEN HECKOILKO HOT. B perucTpbl 3ByKoreHepaTopa 3anucbiBaoTcs
KOZbl, COOTBETCTBYIOLLME 0603HAYEHMAM HOT U UX OKTaBE.

MSX.M-80 1.00 01-Apr-85 PAGE 1

.Z80
0000' 3E 01 LD a,l ; 3anucb 0 => 1 per
0002' D3 A0 ouT (0AGh) ,a
0004' AF XO0R a
0005' D3 A0 ouT (0AGh) ,a
0007' 3E 07 LD a,’7 ; pa3spewmnTb 3BYK
0009' D3 AO ouT (0AOGh) ,a ; KaHana A
000B' 3E 3E LD a,001111106b
000D' D3 Al ouT (06A1lh),a
O00F' 3E 08 LD a,8 ; MaKC. 3BYK ans A
0011' D3 A0 ouT (0AGh) ,a
0013' 3E OF LD a,15
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0015' D3 Al ouT (0A1h),a

0017' AF XOR a ; 3anucb 190 => 0
0018' D3 A0 ouT (0AGh) ,a ; HoTa D, okTaBa5
001A' 3E BE LD a, 190
001C' D3 Al ouT (06A1lh),a
001E' CD 0057' CALL timer
0021' AF XOR a ; 3anucb 214 => 0
0022' D3 A0 ouT (0AOGh) ,a ; Hota C, oKTaBa 5
0024' 3E D6 LD a,214
0026' D3 Al ouT (6A1lh),a
0028' CD 0057 CALL timer
002B' AF XOR a 5 3anuck 227 =>0
002C' D3 A0 ouT (0AOh) ,a ; HoTa B, okTaBa 4
002E' 3E E3 LD a,227
0030' D3 Al ouT (06A1lh),a
0032' CD 0057' CALL timer
0035' CD 0057 CALL timer
0038' AF XOR a ; 3anucb 254 => 0
0039' D3 A0 ouT (0AOh) ,a ; HoTa A, OKTaBa 4
003B' 3E FE LD a,254
003D' D3 Al ouT (06A1lh),a
003F' CD 0057 CALL timer
0042' CD 0057' CALL timer
0045' AF XOR a ; 3anncb 29 =>0
0046' D3 AO ouT (0AOGh) ,a ; HoTa G, OKTaBa 4
0048' 3E 1D LD a,29
004A' D3 Al ouT (06A1lh),a
004C' 3E 01 LD a,l ; 3ammcbl =>1
004E' D3 A0 ouT (0AGh) ,a
0050' D3 Al ouT (0A1lh),a
0052' F7 RST 30h ; BEEP, u4mncTka perucrtpos
0053' 00 DB 0
0054' 00CO DW 0COh
0056' C9 RET

; === 3aJep>XKa 3BYy4aHNs HOTbI
0057' 21 6000 timer: LD HL,6000h ; 3afepxka
005A' 2B again: DEC HL
005B' 7C LD A,H
005C' B5 OR L
005D' 20 FB JR NZ,again
QO5F' 3E 08 LD A,8 ; raweHue 3ByKa
0061' D3 A0 ouT (0AGh) ,A
0063' 3E 00 LD A0
0065' D3 Al ouT (6Alh) ,A
0067' 21 1000 LD HL,1000h ; 3afepxka, naysa
006A' 2B againl: DEC HL ; nepep cnefytolen HoTom
006B' 7C LD AH
006C' B5 OR L
006D' 20 FB JR NZ,againl
006F' 3E 08 LD A,8 ; MaKC. 3BYK ans A
0071' D3 A0 ouT (0AGh) ,A
0073' 3E OF LD A, 15
0075' D3 Al ouT (06A1h) ,A
0077' C9 RET

END

2.21. YnpaBneHue namATbio

Ons ynpaBneHns NOrnYecKon NaMaTblo 1 pa3MeLleHneM CTpaHuL B C/10TaxX U BTOPUYHBIX COTax Ucnosb3yoTcs nopT A8h u
fvelrika RAM ¢ agpecom FFFFh. nsa ynpaBneHns ¢usnyeckon NamsaTbio M3MEHAETCA COAEPXMMOoe NMOpTOB BBOLAA/BbIBOAA
FCh...FFh. 3T mexaHun3Mbl BbiAM ONMCaHbI B KHUMe «ApXUTEKTypa MUKPOKOMNbIoTepa MSX-2», 1 ux NporpaMMupoBaHue He
TpebyeT 6onbLINX YCMANIA.
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bonee mMobunbHOe ynpaBJieHVWe MaMATbI OCYLWECTBAAETCHA MPWM MOMOLWM CreuuanbHbiXx nopnporpamm BIOS (mx
nogpepxusaet n MSX-DOS): - WRSLT (0014h) — 3anncb 3Ha4yeHMA N0 yKa3aHHOMY afpecy B YKa3aHHOM cnoTe. - RDSLT
(000Ch) — YTeHue 3Ha4YeHNa NO yKa3aHHOMY afpecy 13 yKasaHHoro cnota. - ENASLT (0024h) — Beibop 1 akTmBaums cnoTa.

3annch Yynucna B RAM ntoboro ciiota MoxeT OblTb oCywecTBieHa clieaytowmnm obpasom: “*° LD A,ykasaTenb-cioTta LD
HL,anpec-a4eiku LD E,3HaveHune-gns-3anncu CALL WRSLT *°° YkasaTenb c/ioTa UMeeT BuUa:

FlOo|]O6]0O6|S|S|P]|P

| ) g

| | L— MepBuyHbIit HOMep coTa

| L— BTopunyHbIi HOMep cnoTa

——L——| 0 - BTOpWYHbIA CNOT He ncronb3yeTtcs | 1 - Ucnonb3yeTcs BTOPUYHLIA cnoT

AHaNIOTUYHO BLIFNAANT YTeHne 3HayveHus: LD A,ykasaTenb-cnota LD HL,agpec-ans-yteHma CALL RDSLT LD (ampec-
pesynbTaTa), A T [Ns akTUBaLUKU cloTa Mcnonb3lyeTcs noanporpamma ENASLT (0024h). Ee Bbi3oB umeeT Bua: LD
A,ykazaTenb-cioTa LD HL,HavyanbHbln-agpec CALL ENASLT “°° Takoi Bbi30B yA06eH 4N aKTUBaALMW HYNEBOW U NepBON
CTpaHUUbl NAMATW.

MoMHMTe, 4TO 06bI4YHbIE KOMaHAb! 3anucy LD, LDIR paboTatoT 6bicTpee, YeM MeXC/I0ToBas 3anucb. Mo3ToMy UHorha aydie
NnepekJIloYnTb CJ10ThI, MepenucaThb AaHHbIE N BOCCTAHOBUTL MCXOAHOE COCTOSAHUE CJIOTOB.

2.21.1. PaboTta c KapTpua’>kamMu

KomnbioTep MSX 0b6bl4HO MMEET NO KpallHell Mepe OA4WMH BHeWHWA cnoT. Ta annapaTypa (hardware), koTopas K HeMy
NOAKJ/IOYaEeTCA, Ha3biBaeTCAa KapTpuaxem (cartridge). CywecTByoT KapTpuaxu ROM gna npuknagHbix NporpaMm n urp,
IMCKOBOIro BBOAa/BbiBOAA, MHTepdenca RS232C, pacwmnpeHus namst RAM 1 cIoTOB pacLUNPEHUSI.

B kacceTy MoXeT 6bITb annapaTHo 3anncaHo (ROM) nporpamMmmHoe obecnevyeHmne Ha a3bike BASIC nnm Ha sa3bike accembnepa.
Kpome 3Toro, B nogxogdiiem ciote RAM MOXXHO C034aTb «NCEBAOKAPTPUAXK» MPOrpaMMHbIM Crocobom.

B paboueit 06nacTu, HaunHas ¢ agpeca FCCOh, HaxoaMTCs y4acToOK NaMATH, OTBEYAKOLINIA 33 KaXXAylo CTPaHULy namaTu,
HaxXOOALWENCH B HEKOTOPOM cjoTe. Aipec 6aiTa paboyeit 06nacTv, OTBEYAIOLEr0 3@ HEKOTOPYIO CTPaHULLY MaMsaTy,
BblYMCASeTCS Mo hopmye:

Addr = FCC9h + 16*SLTNUM + 4*EXTSLT + PageNmb ,

roe

® SLTNUM — HOMep NepBUYHOr0 C/I0Ta;
® EXTSLT — HOMep BTOPUYHOMO C0Ta (C/I0Ta pacluMpeHuns);
® PageNmb— HOMep JIOrMYeCKON CTPaHMULbI MaMsaTy.

Mo 3ToMy ampecy COLAEpPXWUTCA MHGpoOpMauua o ToM, paboTy Kakux YCTPOMCTB MOryT MOALEPXUBATb MPOrpaMMbl,
pa3MeLLéHHbIe B COOTBETCTBYIOWEN CTpaHuue namaTu. MHdopmaumsa koaupyeTtcsa nobanTtHo cnegyowmnm obpasom:

Bbut: 7 6 5 4 3 2 1 0

X | x| x| 0O06[O0]06|0]O0

S
L

| | Pa3peLueHne obpaboTkn CALL

| L—— PaspeuieHue paboTbl ¢ HecTaHaapTHbIM 1/0

L—— TekcT Ha s3blke BASIC

Takum obpasom, HanpuMep, a4erika RAM c agpecom FDO2h oTBeyvaeT 3a cTpaHuuy 1 cnoTa 3-2, T.e. 3a cTpaHuuy RAM no
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aapecy 4000h. 3annck 4ncna 32 B a4enky FD02h o3HavaeT pa3pelueHune 0bpaboTky paclimpeHHoro onepaTtopa CALL MSX
BASIC nognporpammammn RAM no agpecy 4000h.

MSX BASIC npocmaTpuBaeT BCe CNOThl (BK/OYas BTOpUYHbie) no agpecaMm ¢ 4000H no OBFFFH pnsa HaxoxnaeHus ID
YCTPOMCTBA, HAaYMHAIOLLEro Kaxaylo cTpaHuuy. PopMaT 3aro/ioBKa KacCeTbl, cogeprkallero ID, npuBenéH Huxe.

4000h nam 8000h+0000h ——

D)
+0002h
INIT
+0004h
STATEMENT
+0006h
DEVICE
+0008h
TEXT
+000Ah
| peseps |

+0016h L— |

e ID — 5T0 AByxbalTOBas CTPOKa, MPM MOMOLLM KOTOPON MOXHO OTANYNTbL KapTpuax ROM nan SUB-ROM oT nycTon
cTpaHuubl. KapTpuax ROM obo3HavaeTcsa cTpokoi «AB» (41h,42h), a kapTpuax SUB-ROM — cTpokoit «CD».

e INIT coAepXUT agpec npoueaypbl MHALWANN3aLUN 3TOro KapTpuaxa. Hob 3anncelBaeTcsa, eCan Takow npoueaypbl
HeT. [lporpamMMmbl, KOTOpble HY)XAAlTCA B CBA3M C MHTeprnpeTaTopoM a3blka BASIC, Bo3BpallaloT ynpasieHue
KoMaHgomn Z80 RET. Bce perncTpel, 3a UCKNIOYEHMEM yKa3aTensa cteka SP, MoryT ObiTb U3MeHeHbl. 115 HEKOTOPbIX
nporpamMM (Hanpumep, ana urp) cobniopaTb cornaweHne o Bbi3oBe INIT He HYXHO, MO3TOMY Mrpbl MOTyT
3anycKaTbCa Npouefypon nHULManm3aumum.

® STATEMENT cofilepXUT afipec 06paboTKu paclumpeHHoro onepaTopa CALL, ecu ero 0bpaboTka B KapTpuaxe npefycMmoTpeHa. Honb
3anuUCLIBAETCS B TOM Cyvae, ecnim 06paboTkn onepaTopa CALL HeT.

Korpa MSX BASIC BcTpeyvaeT onepaTop CALL, TO OH 3anucbiBaeT ero ums 8 PROCNM (FD89h), B perncTp HL — yKa3aTenb Ha TeKCT,
cnepylowmnin 3a CALL (cnncok napameTpos), W Bbi3biBaeT agpec STATEMENT.

KapTpuax moxeT bbiTb pacnonoxeH no agpecam ¢ 4000H no 7FFFH.

CuHTakcuc onepaTopa paclumpeHns CALL:
CALL <wuHcTpykums> [(<napameTp>[,<napameTtp>])]

CnoBo CALL MOXeT 6blTb 3aMEHEHO Ha CUMBO NOAYEPKMBaHUS ().

Vima onepaTopa CALL 3anucbiBaeTCs B CUCTEMHYIO0 MaMATb U 3aKaHYMBAETCS HyNeBbIM KOAOM. Tak Kak 6ypep PROCNM nmeet
(brKCMpOBaHHYO AAnHY 16 6aiT, TO MMS onepaTopa MOXET UMeTb AJWHY He Bbonee 15 cMMBONOB.

Ecnn obpaboTynka Tpebyemoro onepatopa CALL B JaHHOM KapTpuA)Ke He COAEPXWUTCH, TO ycTaHaBnmBaeTca dnar C u
ynpaBneHne Bo3spalyaeTcs B MSX BASIC. Conep>xmmoe HL 80/MKHO 6biTh BO3BPALLEHO HEM3MEHEHHbIM.

B 3Tom cnyyae mHTepnpeTaTop a3blka MSX BASIC nbiTaeTcs Bbi3BaTb APYroW CAOT pacimpeHus. Ecam HM oAuH CnoT «He
0T30BETCSA», reHepmpyeTcs coobuieHne 06 ownbke — «Syntax error».

Ecnn 06paboTyHnK ANS KOHKPETHOro onepatopa CALL COLEPXXUTCSA B KApTPUAXKE, TO MOXKHO ero obpaboTaTb (BLINOMHUTL), Noc/e
4yero HeobxoamMmMo [HL] yCTaHOBUTL Ha KoHel, onepaTopa CALL. Obbl4HO 3TO Hy/IeBO KOA, 0O3HaYatoLLMIA KOHEL, CTPOKK, nan Kog ',
03HavawLWmin KoHew onepaTtopa. ®nar C gosmkeH bbiTh cOpoLLeH. Bce perncTpbl, 3a UCKIOYEHNEM SP, MOTYT ObiTb N3MEHEHbI.

® DEVICE — COAepXMWT agpec noanporpamMmbl 06paboTky yCTPONCTBa PaCLUMPEHNS, ECJIM OHa €CTb B 3TOM KapTpuAXe, B MPOTUBHOM
cny4yae B DEVICE XpaHWUTCS HOJIb.
KapTpnaxx MoxeT UMeTb agpeca B anana3oHe ¢ 4000H no 7FFFH 1 00 Y4eThIpEX IOFrMYECKNX MMEH YCTPONCTB.

Korpa MSX BASIC BcTpedyaeT ums yctponctea (Hanpumep, OPEN«OPT:»...), To oH 3anuceiBaeT ero B PROCNM (FD89h), kog FFh - B
aKKYMYNATOp W NepenaéT ynpaBieHne Ha KapTpuaX C HaMeHbLUMM HOMEPOM C/0Ta.

Ecnm obpaboTka yCcTpPONCTBa C 3TUM MMEHEM B KapTpuUIAXKe He NpeayCcMOTpeHa, TO yCTaHaBnmBaeTcs daar C n npomcxoaut
Bo3BpaT B BASIC. Ecnin Bce kapTpuaxu Bo3spaTuau ¢nar C, reHepupyetcs owmnbka «Bad file name».

Ecnn noanporpamMma 06paboTku yCTPOWCTBa COAEPXKUTCS B KapTPUAXKE, TO OHa BbIMOJHAETCS, 3aTeM ID ycTpoicTea (oT 0 fo 3)
3anucbiBaeTCs B akkyMynsTop, copacbiBaeTcs dnar C, 1 BbiNoNHAETCs BO3BpaT. Bce pernctpbl MOryT 6biTh N3MEHEHbI.
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Korpa BbINOMHATCA peanbHble onepaunn BBoaa/BbiBofa, BASIC-uHTepnpeTaTop 3anuceiBaeT ID ycTponcTBa (0-3) B A4eiky
DEVICE (FD99h), 3anucbiBaeT 3anpocC K yCTponcTBy B peructp A (cm.Ta6n.21.1) v Bbi3biBaeT NOANPOrpaMMy paclinpeHuns
YyCTPOWCTBA B KapTpuaXKe. 3Ta NoAnNporpamMma 1 LoKHa npasuibHO obpaboTaTh 3anpoc.

Peructp A 3anpoc
0 OPEN
2 CLOSE
4 Mpamon goctyn
6 MocnenoBaTeNibHbIN BbIBOA,
8 MocnenoBaTeNbHbLIN BBOS,
10 OyHkumna LOC
12 OyHKkumna LOF
14 ®yHKuma EOF
16 OyHkuma FPOS
18 CvMBOJT NOAAEPKKIN

Tab6n.21.1. 3anpockl K yCTPONCTBY

® TEXT — 3TO yKa3aTeslb Ha TEeKCT nporpaMmbl Ha a3blke MSX BASIC, ecnun 3Ta nporpamma MSX BASIC B KapTpua)xe [O/KHa
aBTOMaTWUYeCKM 3anyckaTbCa Npu nepesarpyske. B npoTWBHOM Ciyyae TaM XpaHUTCA HOMb. Pa3mep nporpaMmbl fOSIKEH BbiTb He
6onee 16 KbainT, no agpecam c 8000h no BFFFh.

NHTepnpeTaTop A3blka MSX BASIC npoBepseT cofepxumoe nons TEXT 3arofioBka KapTpua)ka nocae nHuumanusauum (INIT) u
nocne Toro Kak cTapTyeT cuctema. Ecam Tam He HoMb, TO NO ykasaTteno TEXT 3anyckaeTcs nporpamma Ha MSX BASIC. OHa
LOJKHA XPaHUTbCSA B MPOMEXYTOYHOM KOAe 1 eé Havano 0603HavyaeTCs KOAOM HOJb.

2.21.2. Co3panue CALL-nognporpamm nosb3oBaTtesieM

MpueBeném mpumep nporpaMMmbl CO3AaHWUS CAeAyOWUX NOANPOrpaMM Mnosib3oBaTens, Bbi3biBaeMblx M3 MSX BASIC
oriepaTopom CALL :

CALL RUSON — BKJIIOYEHUE PYCCKMX BYKB;

CALL RUSOFF — BbIK/ItOYEHMWE pyCcCKUX BYKB;
CALL CAPSON — BKJIIO4EHWE MPOMUCHBIX BYKB;
CALL CAPSOFF — BbIKJItOYEHWE NMPOMUCHBIX BYKB.

3Tun onepaTopbl hopMupytoTca B ncesfo-ROM no agpecy 4000h. a5 npaBuabHON TPAHCAALMM CCbIIOK UCMOJIb3YIOTCS
ANPeKTUBbI . PHASE 1 .DEPHASE, KOTOPbIE OMUCaHbl H/XeE.

Mocne YTeHWsa 3HaYeHU N3 S4erKn ynpassieHNs BTOPUYHbIMK cioTamu (FFFFh) oHW fO/KHBI MIHBEPTMPOBATLCA. 3TO HYXKHO
MOMHWTb 1 MPU 3aNOMUHaHNSA TEKYLLEro COCTOSHNA CI0TOB.

XoTAa Ans TpaHCASLMM Mbl BOCNOb30Baanch accembnepom M80 n cbopmkom L8O, monyyeHHbIn hann peanbHO MMeeT Tun
0BJ. 310 obecneynBatoT nepebie 7 6alT TeKCTa NPorpaMMsl.

MSX.M-80 1.00 01-Apr-85
.Z80
9000 Load EQU 9000h ; abpec 3arpysKku
4000 CallROM EQU 4000h ; aApec nepenncbiBaHnS
FDO2 RAMCF EQU OFDO2h ; CTpaHuua 1 cnot 3-2
FD89 IdCall EQU OFD89h ; ctopa BASIC 3anucbiBaeT
; uma onepatopa CALL
OF1F RUSSWCH EQU OF1Fh ; BKA/BbIkA. RUS
FCAB CAPST EQU OFCABh ; ctatyc CAPS
FCAC KANAST EQU OFCACh ; cTatyc RUS
0004 CallNmb EQU 4 ; KonuyecTtBo Hawwmx CALL
0000' ASEG
0000 FE DB OFEh ; Obj-dain

59/71


http://sysadminmosaic.ru/msx/basic/basic
http://sysadminmosaic.ru/msx/basic/basic
http://sysadminmosaic.ru/msx/basic/basic
http://sysadminmosaic.ru/msx/basic/basic
http://sysadminmosaic.ru/msx/basic/basic
http://sysadminmosaic.ru/msx/basic_dialogue_programming_language/007#call
http://sysadminmosaic.ru/msx/macro-80_assembler/macro-80_assembler

; adpec 3arpysku
; KOHEYHbIN agpec
; CTapTOBhIA agpec

; TeKyllee noJsiox. C/1I0ToB

3anuchb B CTEK
CTpaHuua 1, BTop.ch. 2

; I'IepBI/I‘-IHbIVI cnoT

; CTp. 1, cnot 3

0001 9000 DW Load ;
0003 90F2 DW Load+Length
0005 9000 DwW Start

.PHASE Load
9000 F3 Start: DI
; === YCTaHOBKa BTOPUYHOro CJioTa
9001 3A FFFF LD A, (OFFFFh) ;
9004 2F CPL ; VHBepcus
9005 F5 PUSH AF ;
9006 CB DF SET 3,A ;
9008 CB 97 RES 2,A
900A 32 FFFF LD (OFFFFh) ,A
; === YCTaHOBKa NepBMYHOro CJoTa
900D DB A8 IN A, (0A8h) ;
900F F5 PUSH AF
9010 F6 OC OR 00001100b ;
9012 D3 A8 ouT (0A8h) ,A

; === 3anonHsem ncesno-ROM

9014 21 902E LD HL,PrgEnd
9017 11 4000 LD DE,CallROM
901A 01 00C4 LD BC,Length- (Pr
901D ED BO LDIR

; === BoccTaHoBsieHMe KoHurypaunm BASIC
901F F1 POP  AF

9020 D3 A8 ouT (0A8h) ,A

9022 F1 POP  AF

9023 32 FFFF LD (OFFFFh) ,A
9026 FB EI

=== 3anosiHeHne bycdepa SLTATR - FDO2h

; === Pa3peweHne CALL pns cnota 3-2, nepsas cTpaHuLa

9027 3E 20 LD A,32

9029 32 FDO2 LD (RAMCF) ,A

902C 3F CCF

902D (9 RET

902E PrgEnd EQU $
.DEPHASE

; === 3arososBok ncesno-ROM
.PHASE CallROM

4000 41 42 DB "AB' ;
4002 0000 DW 0 ;
4004 4011 DW CallBeg ;
4006 0000 DW 0 ;
4008 0000 DW 0 ;
400A DS 7,0 ;
; === Hayano obpaboTkm onepatopa CALL
4011 CallBeg:

4011 37 SCF ;
4012 E5 PUSH HL ;
4013 06 04 LD B,CallNmb ;
4015 21 4053 LD HL, IdBlock
4018 NewComp :

4018 E5 PUSH HL

4019 CD 4028 CALL CompBlock
401C E1 POP HL

401D 30 1C JR  NC,AddrBlock
401F 11 0010 LD DE,010h

4022 19 ADD HL,DE

4023 10 F3 DINZ NewComp

4025 E1 POP HL

4026 37 SCF

4027 (9 RET

; === CpaBHeHne nMeH

4028 CompBlock:

; OTKyZa

; KyAa
gEnd-Load) ; ckofbko

; Mepecblnka
, T.e.

(4000h)

; Bo3BpaT B BASIC

ID kapTpuixa

agpec nHmumanusaumm ROM
agpec obpaboTtkn CALL

agpec 06paboTkm HectaHa. I/0
agpec Tekcta BASIC B ROM
peseps

nar “Syntax error"
coxpaHum HL
LK1 CpaBHEHWIA

CpaBHMBaeM NMeHa

€C/IN HaLLIN NM$, NePEXos,
Ha cnegytoulee nms, +16 6anT
yBenynBaeM agpec
NOBTOPSIEM MOUCK

Bo3BpaT, uMeHn CALL Het
"Syntax error"
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4028 11 FD89 LD  DE,IdCall ; appec umeHn CALL
402B 1A NextS: LD A, (DE)

402C A7 AND A ; HOMb ?

402D 28 07 JR  Z,EndNm

402F BE CcP (HL) ; CpaBHWTbL C nceao-ROM
4030 37 SCF

4031 CO RET NZ ; BbIXOZ, He paBHbI

4032 23 INC HL ; CPaBHWUTb clefyoLwme CUMBOJIbI
4033 13 INC DE

4034 18 F5 JR  NextS

4036 BE EndNm: CP (HL) ; TOXe HoMb ?

4037 37 SCF

4038 CO RET NZ ; BbIXOM, eCcnnN ONNHHEe
4039 3F CCF ; MMeHa coBnanm !

403A (9 RET

; === Bbibupaem agpec Hawero CALL v nepexoaum

403B AddrBlock:

403B 3E 04 LD A,CallNmb

403D 90 SUB B ; HOoMep umeHn CALL

403E 21 404B LD HL,AddrCall

4041 87 ADD A,A ; CMelleHue B Tabn.agpecos
4042 16 00 LD D,0

4044 5F LD E,A

4045 19 ADD HL,DE ; aapec B Tabnumue - B HL
4046 5E LD E, (HL) ; agpec nognp. CALL - BDE
4047 23 INC HL

4048 56 LD D, (HL)

4049 EB EX DE,HL ; agapec-B HL

404A E9 JP (HL) ; nepexop Ha Haw CALL !

; === Tabnuua agpecos nognporpamm CALL
404B AddrCall:

404B 4093 DW  RUSON
404D 409D DW  RUSOFF
404F 40A8 DWw  CAPSON
4051 40B7 DwWw  CAPSOFF

; === Tabnuua umeH onepatopos CALL, no 16 6aiT Ha nms
4053 IdBlock:
4053 52 55 53 4F DEFM 'RUSON'

4057 4E

4058 DEFS 11,0
4063 52 55 53 4F DEFM 'RUSOFF'
4067 46 46

4069 DEFS 10,0
4073 43 41 50 53 DEFM 'CAPSON'
4077 A4F 4E

4079 DEFS 10,0

4083 43 41 50 53 DEFM 'CAPSOFF'
4087 4F 46 46

408A DEFS 9,0

; === Bkaouuntb RUS

4093 AF RUSON: XOR A

4094 32 FCAC LD (KANAST) ,A
4097 F7 RST 30h
4098 00 DEFB 0
4099 OF1F DEFW RUSSWCH
409B E1 POP  HL
409C (9 RET
; === Bblkao4ntb RUS

RUSOFF:
409D 3E FF LD A, OFFh
409F 32 FCAC LD (KANAST) ,A
40A2 F7 RST  30h
40A3 00 DEFB 0
40A4 OF1F DEFW RUSSWCH
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40A6 E1 POP  HL

40A7 (9 RET
; === Bknouunts CAPS
CAPSON:
40A8 3E FF LD A, OFFh
40AA 32 FCAB LD (CAPST) ,A
40AD F3 DI
40AE DB AA IN A, (0AAh)
40BO0 E6 BF AND OBFh
40B2 D3 AA ouT (0AANh) ,A
40B4 FB EI
40B5 E1 POP HL
40B6 (9 RET
; === Boiknounte CAPS
CAPSOFF:
40B7 AF XOR A
40B8 32 FCAB LD (CAPST),A
40BB F3 DI
40BC DB AA IN A, (GAAh)
40BE F6 40 OR 40h
40C0 D3 AA OUT (OAAh),A
40C2 FB EI
40C3 E1 POP HL
40C4 (9 RET
.DEPHASE
00F2 Length EQU $-1-7
END

2.22. PaboTa c pannammu

Mpwn paboTe C BHELHNUMIN YCTPONCTBAMK B TPAAULMOHHOM NPOrpaMMUPOBAHWUMN UCMOMb3YIOTCA 1Ba NOHATUN: HAboOP AaHHbIX U
thann

HabopoM [aHHbIX Ha3biBAlOT JIOrTMYECKU CBA3AHHYK COBOKYMHOCTb WH(OPMALWM, pa3MellaeMyld Ha BHELWHUX
3aMOMMUHAIOLMX YCTPOMCTBAX 1 YCTPONCTBAaX BBOAA/BLIBOAA. TakiuM 06pa3oM, Habop AaHHbLIX UMeeT PU3NYECKNA CMbICT —
WH(OPMaUMs, XpaHUMas Ha NieHTe, ancke, bymare u T.n.

®ann — 3710 abcTpakuma (CTpykTypa, onucaHme) Habopa AaHHbLIX B MPOrpaMMe Ha HEKOTOPOM SA3blKe NMPOrpaMMUPOBaHNS.
MporpaMMncT onucbiBaeT ann 1 BLIMONHAET onepauuy BBOAA/BbIBOAA Had (Pannom, BO3MOXHO, HE 3HAA TOYHO, KaKoWn
KOHKpeTHO Habop maHHbIX ByaeT conocTtaBneH danny. CBa3b hanna ¢ HabopoM AaHHbIX 0ObIYHO OCYLLECTBASET ONepaTop
OTKPbITUS (haina.

B nocrnepHee Bpems noHaTue <<cba|7|n» 4aCTO NCNONb3yeTCa BMECTO MNOHATUA <<H360p JaHHbIX». ®ann CTaHOBMTCA U
JIOTNYECKUM, U PU3NYECKMM MOHATUEM.

C ¢avnamm (HabopamMun OaHHbIX) MOXHO paboTaTb Ha ABYX YPOBHAX — «HU3KOM» U «BbICOKOM». B nepBoi rnaee bbisia
OMncCaHa OpraHM3auuns XpaHeHUs NHOpPMaLMK Ha ANCKe. Xopowo pa3obpaBlInCcs B CTPYKTYpe aumpekTopus, DPB, FAT, FCB,
MOXXHO HanucaTb NporpamMMmy, KoTopas uweT ¢ans B AupekTopuu, 3atem B FAT, yntaeT navm nuweT MHGOpMaLnio B
COOTBETCTBYIOLLME CEKTOPA AMNCKA M 3aTeM 0OHOBNAET ANPEKTOpPUA 1 FAT. DTO 1 eCTb «HU3KWIA» YPOBEHb, TPEOYIOLWNI 04EHb
KPOMOT/INBOM 1 aKKypaTHON paboThl.

Ha «BblCOKOM» ypoBHe nporpammucT 6epeT Ha ceba MmHMMyMm 3ab6oT — 3apaeT FCB n 6ydep BBOAa/BLIBOAA, @ BCIO
0CTasIbHYl0 paboTy BLIMOAHAIT cuCTEMHbIe yHKLMM BDOS MSX-DOS. Takas paboTa 6osee HagexHa, HO MpefocTaBnseT
MeHbLLEe BO3MOXXHOCTEN.

2.22.1. AGcontoTHOE YTeHne/3anuchb
Mopa abCoNOTHBIM YTEHMEM/3anncblo 34eCb MOHUMAETCA YTeHWe/3anucb JIOTMYeCKnX CEKTOPOB AWUCKa, B TOM 4ucne
3arpy304HOro CeKTopa, CEKTOPOB ampekTopus, Tabnumy FAT, CEKTOPOB AaHHbIX.

[ns BbINONHEHNS TaKUX AENCTBUA MOXHO MCMOb30BaTb CUCTEMHblE pyHKLMKM BDOS 1Ah (ycTaHoBKa agpeca bydepa), 1Bh
(monyyeHune nHdhopmaumm o gparneepe), 2Fh (abcontoTHoe 4yTeHme cekTopos), 30h (abconoTHaa 3anNnCb CEKTOPOB AWNCKA) U
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apyrue.

B KavyecTBe npuMepa npuseaém nporpammy BOCCTAHOBAEHUA AMPEKTOPUSA, €Cau Obln CYYAaNHO YHUHYTOXKEHBI HECKOJIBKO
taiinoB. Kak Bbl MOMHWTE, Mpy 3TOM B NepBOM HaiiTe COOTBETCTBYIOLLEH 3anncy ANPEKTOPUS NnosiBaseTcs Kog E5h.

MporpaMma HaxoAWT Takue 3anncu B AMPEKTOPUN 1 XAET BBOAA MPOrpaMMNCTOM NepBon AnTepbl CTEPTOro danna. B koHue
paboTbl BOCCTAHOBNEHHbIN AMPEKTOPWIA 3anucbiBaeTCA Ha3ad Ha AMCK. ObpaTuTe BHMMaHue, 4TO MporpaMma He
BOCCTaHaBAMBaeT FAT, 3anncu KOTOPOro Npu yHUYTOXXEHUW halina 0bHynsaTCA.

MSX.M-80 1.00 01-Apr-85 PAGE 1
.Z80
0005 BDOS EQU 5
0001 CONS_INP EQU 1
0002 CONS_OUT EQU 2
001A SET DMA  EQU 1Ah
001B GET ALLOC EQU 1Bh
002F ABS READ EQU 2Fh
0030 ABS WRT  EQU 30h
; === YcTaHoBKa agpeca bytepa ons BBoOAa ANPEKTOPUS
0000' 11 009B' LD DE,Dir
0003' OE 1A LD C,SET DMA
0005' CD 0005 CALL BDOS
; === WHdopmauns o apansepe
0008' 1E 00 LD E,O ; TEKYLMIA OUCKOBOL
000A' OE 1B LD C,GET_ALLOC
000C' CD 0005 CALL BDOS
000F' FE FF CP  OFFh ; owmbka ?
0011' C8 RET Z ; TOrga - BbIXon,
; === bepem nHdopmaLmio 0 Ancke
0012' DD 7E 0B LD A, (IX+11) ; MaKcC.K0J1-BO (hanios
0015' 32 009A' LD (MaxF) ,A ;B AMpekTopun
0018' DD 56 12 LD D, (IX+18) ; HOMep MepBOro cekTopa
001B' DD 5E 11 LD E, (IX+17) ; AMpeKTopuA
001E' D5 PUSH DE ; 3arMOMWHAEM ero B CTEKe
; === YuTaem anpekTopun
001F' 26 07 LD H,7 ; KOJI-BO CEKTOPOB
0021' 2E 00 LD L,0 ; TeKyLWmin apansep
0023' OE 2F LD C,ABS READ
0025' CD 0005 CALL BDOS
; === /IleM YHUYTOXXEHHbIE (habl
0028' 21 009B' LD  HL,Dir ; Hayv.agp. bydepa ons gup.
002B' 16 00 Lb D,0
002D' 3A 009A' LD A, (MaxF) ; BAS UMKNa Mo MaKc.KoJ-BY
0030' 5F LD E,A ; (hannoB B AMpeKTopun
0031' D5 PUSH DE
0032' E5 PUSH HL ; HaYasibHbIN afipec 3anmcu
0033' 7E Again: LD A, (HL) ; 6epem nepsbii 6anT 3anucu
0034' B7 OR A ; €CJIN HOMb - BbIXOJ,
0035' 28 56 JR Z,Finish ; BbIXOA,
0037' FE E5 CP OE5h 7 YHUYTOXeEH ?
0039' 20 44 JR NZ,Next ; €CJIN HeT - TO CnenyoLwmn
; === [le4yaTaem CTPOKY - 3Be€3L04Ka, UMA anna
003B' 1E OA LD E,0Ah ; BHW3 Ha cnepf. CTPOKY
003D' OE 02 LD C,CONS_OuT
003F' CD 0005 CALL BDOS
0042' 1E OD LD E,ODh ; B Hayaso CTPOKMK
0044' OE 02 LD C,CONS ouT
0046' CD 0005 CALL BDOS
0049' 1E 2A LD E,'*' ; BbIBOAWM 3BE3L04KY
004B' OE 02 LD C,CONS_OuT
004D' CD 0005 CALL BDOS
; === [le4yaTaeM oCTaTOK UMeHN aina (6e3 nepon ByKBbI)
0050' E1 POP HL ; BOCCTaHoBmAn HL
0051' E5 PUSH HL
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0052' 06 OA LD B, 10 ; BblBOAUM 10 CMBOJIOB

0054' C5 NextCh: PUSH BC ; VIMeHu tanna,
0055' 23 INC HL ;  COXPaHAA HYXHble
0056' E5 PUSH HL ; perucTpbl B CTeke
0057' 5E LD E, (HL)
0058' OE 02 LD C,CONS_OouT
005A' CD 0005 CALL BDOS ; BblBOJ Ha 3KpaH
005D' E1 POP HL
005E' C1 POP BC
005F' 10 F3 DINZ NextCh ; cnel. CMMBOA
; === Bo3Bpallaemcs Ha3al Ha 3KpaHe Ha 11 cumBoJI0B
0061' 06 OB Lb B,11
0063' C5 Back: PUSH BC
0064' 1E 1D LD E,1Dh ; CTpenka "<-"
0066' OE 02 LD  C,CONS _OouT
0068' CD 0005 CALL BDOS
006B' C1 POP BC
006C' 10 F5 DINZ Back
; === BBoaum oaHy BykBy C 0TOBparkeHMeM Ha sKpaHe
006E' OE 01 LD C,CONS INP
0070"' CD 0005 CALL BDOS
0073' FE 0D CP 13 ; €ecnu HaxaTt BBO[,
0075' 28 08 JR  Z,Next ;  TO Ha cnep. chann
0077' FE 20 CP  20h ; €C/N He 3Hak,
0079' FA 0O7F' JP  M,Next ;  TO Ha cneg. chann
007C' E1 POP HL ; BoccTaHoBumanm HL
007D' E5 PUSH HL
007E' 77 LD (HL) ,A ; BOCCTaHaBAuBaeM 6ykBy
; === [lepexo4unm K cnepyoLien 3anmcu gupexktopus (hanny)
007F' E1 Next: POP HL ; cnepn. 32 6aliTa AUPeKT.
0080' 11 0020 LD DE,32
0083' 19 ADD HL,DE
0084' D1 POP DE ; KOJM4eCTBO MpocM. haiisioB
0085' 1B DEC DE ; CTano MeHblle Ha 1 dann
0086' D5 PUSH DE
0087' E5 PUSH HL
0088' 7A LD A,D ; DUPEKTOPWIA ncyepnaH ?
0089' B3 OR E
008A' C2 0033 JP  NZ,Again ; €C/I HeT - MOBTOPYM MOUCK
; === 3anncbiBaeM SUPEKTOPUI Ha3ag Ha ANCK
008D' E1 Finish: POP HL ; BOCCTaHaBJl. MapaMeTpsbl
008E' D1 POP DE
008F' D1 POP DE
0090' 26 07 LD H,7 ; 7 CekTopoB
0092' 2E 00 LD L,0 ; Ha TEKYLUMA [UCK
0094' OE 30 LD C,ABS WRT ; 3anucbiBaeM AUpPeKTopui
0096' CD 0005 CALL BDOS
0099' (9 RET ; Bce!
009A' 00 MaxF: DB 0 ; MaKC.K0J1-BO (halinioB oup.
009B' Dir: DS 3584,0 ; 7 cekTopoB no 512 6anTt
END

2.22.2. Ncnonb30BaHUE CUCTEMHbIX PYHKLLUIA

Ons npaBunbHOM paboTsl ¢ hanamMm HeobXxoaMMO pasnnyaTb TUN OpraHu3aumu ganna (Habopa AaHHbIX) U MeTOA [OCTYNa K
danny (Habopy maHHbIX). Mo cyTu, nepBoe onpenenseT Habop AaHHbIX, @ BTOpoe — haliJl B TOM CMbICJIE, O KOTOPOM 6bIs1o
paHee CKa3saHo.

Habop AaHHbIX ((haiin) MoXXeT BbiTb MOTOKOOPUEHTUPOBAHHbBIM W/N 3aNNCEOPUEHTUPOBAHHLIM.

lMoToKoOpMeHTMpPOBaHHLIN Habop AaHHbIX (Pain) COCTONT U3 YNCNOBbLIX, CUMBONbHbLIX, ByNneBCKNX, BUTOBLIX KOHCTAHT,
pa3aensiembix npobenamm, 3anaTbiMK, CUMBOIAaMIN KOHLIA CTPOK 1 T.M.
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Takune hannibl paccynTaHbl 06bI4HO NM6O Ha NOCnefoBaTe/bHbIA BBOA BCErO AW YacTu danna, nmbo Ha nocsiefoBaTesbHbIN
BbiBOA. K HUM MOXXHO OTHECTW TekCToBble (hansibl, MSX BASIC-nporpaMMbl BO BHYTPEHHEM KoLe, 06beKkTHble daibl
(MaWwWwHHbIE KOABI U BUAEOUHMOPMALMA), MPOMEXYTOUHbIE Pannbl TpPaHCAALMKN, KOMaHAHble dannbl (Tuna COM). XpaHuTbcA
NMOTOKOOPNEHTUPOBAHHbIE (haisibl MOTYT Kak Ha MarHUTHbIX JIEHTax, Tak U Ha AuCKax.

TekcToBble (haisibl COCTOAT M3 Noc/efoBaTe/IbHbIX KOLOB CUMBOJIOB CTPOK, pa3aenseMbix kKogamu 0Ah (BHU3 Ha CTPOKY) U
0Dh (B Ha4ano cTpoku). B KoHUe TekcToBOro haisia Bcerpa 3anncoiBaetcs kog 1Ah, obo3Havaowmin KoHel, anna — EOF.

PaccMoTpyM, HampuMep, Kak 3anncaH Ha ANCKe CeayoWnii TEKCT:

|
|NMpuset ! |
|970 5. |

|

B thaiine oH ByneT npefctaBnaTb coboi cnenyioLlne Koabl:

FO D2 C9 D7 C5 D4 20 21 OA 0D FC D4 CF 20 D1 2E OA 6D 1A

| T | T |
NpueeT|! YHato|a. Y |
| | | | =
npoben Hoas npoben HoBas KoHel,
CTpOKa CTpoka chaina

ObbeKkTHbIe halibl OTINYAOTCA TEM, YTO MMEIOT 3aro/IoBOK U3 ceMu 6anT: nepsbin 6aT — kog FEh, 3aTem no aBa 6anta —
3arpy304Hblil agpec, KOHeYHbI agpec, CTapToBLI afpec B hopMaTe Intel.

MSX BASIC-nporpammbl BO BHYTPEHHEM KOJle UMEIOT B KavecTBe nepeoro 6anta kon FFh.

3annceopmneHTUPOBaHHbLIN Habop AaHHbLIX (haln) COCTONT N3 3anucen, 0bbIMHO (MKCMPOBAHHOM ANMHLI. B Takux dannax
yBo6HO XpaHUTb pa3nnyHblie Tabanubl BO BHYTpeHHeM dopmaTe. Kaxaas cTpoka Tabnvubl COOTBETCTBYET OA4HOW 3anmcu
anna.

Ecnu Takme Tabauubl NnpegHa3HavyeHbl A5 NocjeAoBaTeNbHOro YTeHNS/3anncK, TO OHU MOTYT XPaHUTLCS U Ha NIeHTaX, U Ha
ANCKaXx, a eCNu nHor ja HeobxoanMM BBOA/BLIBOL OAHON CTPOKMW MO €€ HOMepy, TO JlyyLle XpaHUTb Takue dalsibl Ha LNCKe U
MCMoJsib30BaTh NpsSMble METOAbLI AOCTYMNa.

MeToA [oCTyna onpeAensieT, Kakum o6pa3oM OCYWeCcTBASETCS AOCTYN K WH(OPMaLWUK, XpaHaLWwencs B Habope AaHHbIX
(chaine). LlocTyn MOXET 6bITb NOC/NEN0BATEbHbLIM, NPAMbIM, TENEKOMMYHUKALIMOHHBLIM W ApYTiM,

MpAMon [OCTYN BO3MOXEH, TONLKO KOrga Habop AaHHbIX pa3MewéH Ha yCTPOMCTBE MPSMOro AOCTyna, HanpuMmep, Ha
MarHUTHOM Aucke. Mpu 3ToM Habop AaHHbIX MOXET UMeTb NpakTU4eckun by opraHmsaumio.

HanpumMep, TEKCTOBLIA hatn MOXHO YnTaTb 6iokamu no 1024 6anT B ntobom nopsgke (B TOM Yucne u nocnefoBaTenbHO),
€C/IM UCMO0/1b30BaTh NPAMON MeToA JoCTyna.

Kak y>xe roBopunocb, ona paboTbl C haiiaMm MMeKTCA CTaHAapTHbIE yHKLUMK BBoAa/BbiBoAa BDOS. OHM BbI3bIBAOTCSA MO
appecy 0005h (auckosas onepaLmoHHas cuctema) uam F37Dh (MSX Disk BASIC). Mpw 3ToM Hago 3aHecTu B pernctp C Homep
BbI3bIBAaEMON DYHKLIMK, @ Yepe3 OCTaslbHble PErMCTPbI NepeaaTh HeobXxoAnMbIE NapaMeTpbl.

Ons Toro, 4Tobbl OTKPLITL (haits, HeobxoaumMo NoaroToBUTbL FCB — 610K ynpaBneHus dainom. Ero MoXHoO co3aaTb B Silobom
MecTe onepaTunBHON NamaTK (npu pabote B MSX-DOS) 1 B 06nactn 8000h-FFFFh (npu paboTte B MSX BASIC).

Kak Bbl MoxeTe ybeauTtbcs, HoMep PyHKUUM «OTKPbITh hann» paBeH OFh. Mo3aTomy ans obpalieHus K 3Tol yHKLMMN B
peructp C Hapo 3aHecTn OFh, B perucTtposyto napy DE — agpec FCB v 3aTeM 0bpaTuThCs Mo ykasaHHOMY agpecy BDOS.

Huxxe npuBoANTCSA NpUMep NporpaMMbl, KOTOpPas YMTAET 3arpy304Hblil, KOHEYHbIA U CTAapTOBLIN agpeca ¢anna VALLEY.GM
(nrpa «King's Valley»). ns 3Toro Heo6xo4MMO OTKpPbITb (hala, NpoYnTaTh U3 Hero 7 nepsbix 6anT u 3akpbiTh (ann. MNepeq
yTeHneM MHhOPMaL MM foKeH bbiTh ycTaHoBNEeH aapec DMA (6ydepa obmeHa ¢ guckom). iIMeHHo ¢ agpeca Havana DMA
6yayT 3annCbiBaTbCA BCE YNTAEMbIE AaHHbIE.

'files-fcb' Z80-Assembler Page: 1
ORG  9000h

65/71


http://sysadminmosaic.ru/msx/basic/basic
http://sysadminmosaic.ru/msx/basic/basic
http://sysadminmosaic.ru/msx/disk_basic
http://sysadminmosaic.ru/msx/dos/dos
http://sysadminmosaic.ru/msx/basic/basic

TITLE 'files-fcb'
; === [blITaeMcsa OTKPbITb (haln 1 3anosHMTb FCB

9000 113090 LD de, fcb ; agpec FCB
9003 OEOF LD c,0Fh ; OTKPbITb hain
9005 CD7DF3 CALL OF37Dh ; Bbi3oB BDOS (BASIC)
9008 B7 OR a ; CMOFJIN OTKPbITH ?
9009 37 SCF ; YCTaHOBMUTb (hyiar owmnbkmn
900A CO RET nz ; €CJIN HEeT, TO Bo3BpaT
; === YCTaHaB/nBaeM agpec bydepa Ans 4TeHuns
900B 1100A0 LD de,0AGOOH ; 3arpy3uTb B DE apgpec DMA
900E OE1A LD ¢, 1Ah ; ycTaHoBuTb DMA
9010 CD7DF3 CALL OF37Dh ; 06paTuThbCcs K DISK-BASIC
; === [blITaeMca NpoynTaTh 7 NepBbix 6anT danna B DMA
9013 210700 LD hl,7 5 OJvHa 1 3anucun
9016 223E90 LD (fcb+14),hl; 3anucatb ee B FCB
9019 113090 LD de, fcb ; aapec FCB
901C 210100 LD hi, 1 ; 4uTaTb 1 3anuch
901F OE27 LD c,27h ; Koh hyHK. YyTeHue 6oka
9021 CD7DF3 CALL OF37Dh ; CHMTaTh
9024 B7 OR A ; CMOrAu cYuTaThb ?
9025 37 SCF ; YCTaHOBUTH hnar owmnbku
9026 CO RET Nz ; €CJIM He CMOran, To BO3BpaT
; === 3aKpblBaeM ann
9027 113090 LD DE, fcb ; aapec FCB
902A OE10 LD C,10h ; Ko4 (PyHK. 3aKpbITb haiin
902C CD7DF3 CALL OF37Dh ;5 BbIMNOJHUTb
902F C9 RET ; BEpHyTbCA
; === BbNI0OK OaHHbIX
9030 00 fcb: DB 0 ; HOMep AMCKOBOAaA (aKT.)
9031 56414C4C DB 'VALLEY GM ' ; wms (8 6aiT ums, 3 - Tun)

9035 45592020

9039 474D20

903C DS 28,0 ; BCe OCTasibHble faHHbIe - Hyn
END

OTTpaHC/MpyeM 3Ty nporpamMmy B daiisl C UMeHeM TMP.0BJ 1 BbIMOJHUM C/leAytoLLyto NporpaMmy Ha sidbike MSX BASIC:

10 CLEAR 200,&H9000

20 BLOAD"TMP.OBJ",R

30 PRINT HEX$(PEEK(&HAGOO))

40 PRINT HEX$(PEEK(&HAG01)+256*PEEK(&HA002) )
50 PRINT HEX$(PEEK(&HA003)+256*PEEK(&HA004))
60 PRINT HEX$(PEEK(&HAQ05)+256*PEEK(&HAG06) )
70 END

Mpu eé 3anycke aBa>kAbl NPoM30NAET obpalleHne K ANCKy (ana 3arpysku danna TMP.0BJ 1 Ans 4TeHns u3 daina VALLEY.GM
7 6anT). Ha akpaH 6yneT BbIBE4EHO ClieaytoLlee:

run
FE
9000
D080
9000
Ok

2.23. OwMOKM NpPOrpaMMMpPOBAHUA UM NMPaBOHAPYLUIEHUA, CBA3AaHHbIe C
KOMMNblOTEpamMu
MporpammunpoBaHne Ha s3bike accembnepa TpebyeT 60bWOro BHMMaHNUA U akkypaTHoCcTU. Hanbonee npocton Tun

LOMYyCKaeMbIX OLWNOOK — CUHTaKCUYeCKME, TO eCTb OWMOKM B 3aNnCy KOMaHA accembnepa. Takne oWMOKM NOKann3yTcs
camMum accembnepoMm. TPYAHOCTb MHOMAa MOXKET COCTOSATb TOJIbKO B TOM, 4TOObI NOHATH, Kakas UMeHHO olnbKa gonyuieHa.
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OfHako BbIBAlOT Takue olINGKK, KoTopble accembnep He obHapyXxuBaeT. Hanpumep, ecan Bbl ciyyaiiHoO HanuweTe INC H
BMEeCTO INC HL, TO BO3MOXHO, He CKOPO HaiaéTe NpuYnHy naoxon paboTsl NporpaMmel.

[pyras 4yacTo BCTpevalolascs owmnbka — 3arpyska agpeca BMeCTO 3arpy3Kku 3HadeHus (onyckaHue ckobok). Bbl JOMKHbI
YETKO 0CO3HaBaThb Pa3HULLY B CMbIC/IE KOMAHA LD HL, (data) u LD HL, data.

C KoMnbloTepaMu CBA3aH LeNbli paf NpaBoOHapyLeHUdA — HapyLleHWs NpaB YesioBeKa, BHeApeHUe NS pa3BfiedeHus B
MHOPMALIMOHHBIE CUCTEMBI, KpaXka MH(OPMaLMK, €€ N3MEHEHNE UNIN YHUYTOXEHUE, HE3aKOHHbIE (DMHAHCOBbIE ONepaLmu.

HekoTopble 13 3TUX NpaBOHaPYLUEHWI COBEPLUAIOTCA NPV NOMOLLW CreumnasbHbiX NPOrpaMM — BPEAOHOCHOr0 NPOrPaMMHOr0
obecnedyeHns (BMO). OcHoBHbIMU Tvnamm BIMO B HacToslLlee BpeMs SABAAIOTCA: - KOMMbIOTEPHbIE TPOAHCKUE KOHK (trojan
horse); - KOMNbIOTEPHLIE BUPYCHI (Virus); - KOMMbOTEPHbIE YepBU (worm).

2.23.1. TposAHCKME KOHHM

TPOAHCKUIA KOHb — 3TO KOMMblOTEPHAs Mporpamma, obbIYHO pPacnosfiaralollascs Ha AUCKE COBEPLUEHHO OTKPLITO,
BbIMNOJIHAOLLAA HEKOTOPLIE NOJIe3HbIe (YHKLIMK U B TO XKe BpeMs CKPbITO HaHOCALLas Bpes.

Hanpumep, nporpamMma-urpa MoXeT nepuoamnyeckn noptuTb FAT, yHUYTOXaTb AUPEKTOPUM UAKN CO3LaBaTb Ha AUCKe
«cboHble» 610KN. TPOSHCKUIN KOHb Takoro Tuna MoXeT ObiTb M NPOCTO pe3ynbTaToM owWnbKM nNporpamMMmucTa,
pa3pabaTbiBalowero cucTemMHyto nporpamMmy. MNpeactasbTe cebe, K Npumepy, Nnporpammy obcnyxmnBaHus anckos DiskFxr ¢
ownbKon.

KpomMe 3TOoro TpOAHCKUIA KOHb MOXXET BbITb MepeHOCYMKOM BUpPYCOB. Moc/e 3anycka TPOSHCKOro KOHSt UM aKTUBU3MPYETCA
COLEPXXALLUNCS B HEM BUPYC, KOTOPLIN Aafblue AeACTBYET CaMOCTOATENbHO.

2.23.2. KoMnbloTepHble BUPYChbI

KoMMbIOTepHBI BUPYC — 3TO NporpamMma, ob6bI4HO CKPLITO pacroaraillascs Ha Aucke, obnafatowas BO3MOXHOCTbLIO K
«CaMOPa3MHOXeHNI0» (KOMMPOBAHMIO Ha Apyrue AUCKU WKW (aibl) U UMeloLas HeKOTOPbIA BPeAoHOCHbLIN 3deKT,
KOTOPbI MPOSABAAETCS Yepes onpeaeséHHoe BpeMs Moc/ie 3apaxeHus.

Takum 06pa3oM, HEKOTOPOe BPeMsl BUPYC «Pa3MHOXAETCA» W TO/IbKO MOTOM Ha4YuMHaAEeT Npou3BOAUTL 3deKThl. B cambix
MPOCThLIX CAYYasnxX 3TO YHUYTOXEHUE AUPEKTopuit u FAT. Bonee KoBapHble BUPYChl Clerka NMopTAaAT UHGOPMaLUI0 UaK
YHUYTOXAIOT €€ He cpasy, a He3aMeTHbIMU nopuusmMu. OcobeHHO NOANbIM ABMSETCS He3aMeTHOe N3MeHeHWe Lngp B
60/1bLIMX MAacCUBAX YUCIOBbIX [aHHbIX.

Tpy OCHOBHbIX TUMa BMPYCOB, pa3paboTaHHbIX B HAaCTosALWEee BpeMS Aas cucTeMbl MSX — 370:

1. 3arpy3o4Hble BUPYChbI;
2. Bupycbl MSX-DOS;
3. ®ainnoBble BMPYCHI.

ONs NOHMMaHMA OCHOBHbLIX MPUHLMMOB X PaboTbl HEOOXOAMMO XOPOLWO 3HATb APXUTEKTYPY KOMMbIOTEPA U OCHOBSI
(hyHKUMOHMPOBAHNS onepaunoHHon cuctembl MSX-DOS.

PaccmoTpuM npouecc HavanbHoOW 3arpy3kn cuctemsl MSX. Cuctema MSX 3anyckaeTtcs cnenytowmm obpasom:

1. Cbpoc NUTaHUs KOMMNbIOTEPa NPUBOAMT K TOMY, YTO B NMPOLIECCE Mepe3arpy3kn CHavyasla NpoBEPSOTCA BCE C/OThI, 1
€CNN B BEPLUMHE NPOBEPSAEMOro cnoTa 3anuncaHbl 2 6anTa 41H n 42H, cnoT nHTepNpeTnpyeTCs Kak OTHOCALLMIACA K
onpepenéHHon Yactu M3Y. Mocne 3Toro BhINONHAETCA nporpamma INIT (MHMULManM3aums), agpec KOTopon
yCTaHoBNeH B BepxHeln YacTtu M3Y. B cayyae ncnonb3osaHmsa nporpammel INIT u3 M3Y AMCKoBOro nHtepdeinca B
nepByto o4yepenb onpenenseTca paboyasd 061acTb AN OTHOCALLEroCs K HEMY AMCKOBOJA.

2. Korpa Bce cnoTbl NpoBepeHbl, MallunHa obpalaeTcs K agpecy FEDAh (H.STKE). Ecnn cooep>xumoe 3Toro agpeca He
paBHO C9h (T.e. ecnu B 3TOT XyK He Hbl1 3anncaH BbI30B ONpeAenéHHON NporpaMmbl NPU BbIMOJHEHUW MPOLEeaypbl
INIT), nogroTasnvneaeTcs KoHdpurypauus DISK-BASIC n ynpasneHune nepenaérca Ha H.STKE.

3. Ecnm xe copepxumoe H.STKE paBHo C9h, BO BCex C/l0Tax MwWeTCA KacceTa co Bxonom TEXT. B cnyvae eé
HaXoXXAeHns noaroTaBanBaeTcs KoHdurypaumns MSX Disk BASIC n BbinonHseTca nporpamma MSX BASIC n3 aTow
KacceTbl.

4. 3aTeM CoAepXMMOe 3arpy304HOro cekTopa AucCKa (nornveckuin cektop #0) nepenaértcsa B namMaTb Ha ajpeca C
COO00H no COFFH. Mpwu 3ToM, eciv BO3HMKAET OlWMbKa HErOTOBHOCTY AUCKA UK oWwnbKa YTEHUS, N eCn 3HaYeHmne
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nepeoro 6anTa 3TOro cekTopa He paBHO HK EBh, H1 E9h, Bbi3biBaeTCa MSX Disk BASIC.

5. Bbi3biBaeTca nognporpamma no agpecy CO1Eh, n npoucxoaut cbpoc dnara C. MNpu HopManbHou paboTe, MOCKOAbKY
no 3TOMy agpecy 3anucaH Kof RET NC, HU4ero He BbINOJIHAETCA, U ynNpaBfieHne Bo3BpalLaeTcs obpaTHo. Jliobas
3aMucaHHas 34ecb Ha A3blke accembrnepa nmporpamMma 3anycTuMTCS aBToOMaTumyecku (nepebin Bxon B BOOT-
nporpammy).

6. MposepseTcs éMKocTb O3Y (ero cogep)XMMoe Mpu 3TOM He pa3pyliaeTcs). Ecin oHa MmeHee 64 K6alT, Bbi3biBaeTCA
MSX Disk BASIC.

7. 7. NoaroTtasnusaetcsa KoHpurypaumsa MSX-DOS n Bui3biBaeTcad CO1EH, Ha 3TOT pa3 ¢ ycTaHoBJIeHHbIM (harom C
(BTOpoW BbiI3oB BOOT-NporpaMmsl). 3arpy>aeTcs MSXD0S.SYS ¢ agpeca 100H, n Ha 3ToT e agpec nepenaércs
ynpasneHue (T.e. Ha4nHaeT paboTtaTb MSX-DOS). Mocne atoro MSX-DOS nepeHocnT cebs Ha Bonee BbICOKMIN agpec.
Ecnun cann MSXDOS.SYS Ha AWCKe OTCYTCTBYET, Bbi3biBaeTca MSX Disk BASIC.

8. 8. MSXDO0S.SYS 3arpy»aeT COMMAND.COM ¢ Ancka no agpecy 100H n BbINOAHAET Nepexon Ha ero Ha4asjbHblil agpec.
COMMAND . COM To)Xe mepeHocuT cebs Ha H6onee BbICOKMI agpec u 3anyckaeTcsd. Ecam COMMAND.COM OTCYTCTBYeET,
nossnsieTca coobieHne «<INSERT DOS DISKETTE» (BCTaBbTe CUCTEMHBIA AUCK), U BLINOSHEHNE NMpepbiBaeTCsA A0 Tex
nop, noka B IMCKOBOA He ByneT BCTaB/ieHa COOTBETCTBYIOLLAA ANCKETA.

9. 9. Npwu nepon 3arpyske MSX Disk BASIC, ecnu cywecTByeT ¢ains ¢ MeHeM AUTOEXEC.BAT, OH BbIMOJIHAETCSA Kak
00bI4HbIN NakeTHbIN dann. Korga MSX-DOS He 3anyuieH u pabotaeT MSX Disk BASIC, n ecnm Ha ancke nmeetcs dainn
AUTOEXEC.BAS, To OH 6yeT aBTOMaTMYeCKM 3anyLUeH.

3arpy3o4Hbie BUPYChI

ByToBbIMM BMPYCaMK Ha3blBAlOT BMPYChl, KOTOPble pa3MellatoT cebs B 3arpy3o4HoM (BOOT-cekTope) ANCKa U U3MEHSAIOT
nporpaMmy HadasbHOW 3arpy3ku Takum obpasom, 4Tobbl monyyaTb ynpaBieHue A0 Ha4vana paboTbl «HacTosAwen»
3arpy304HOM Nporpammsl. MonyyYns ynpasseHne, BUPYC yCTaHaBAMBaET JIOBYLIKM Tak, 4TO NpU 3anucum UHGopMauum Ha
APYron OUCK Ha Hero 3anucbiBaeTCa Y 3apaXK€HHbI BUPYCOM 3arpy304Hbl CEKTOP.

Bupycbl MSX-DOS

Bupycom moryT 6biTb MopakeHbl 1 asibl onepaunoHHon cuctembl MSX-DOS — COMMAND.COM n MSXDOS.SYS. BHavane
nporpamMMucT-xakep KoppekTupyeTt MSX-DOS, BHepsAa TyAa BMPYC, a 3aTeM Takasa «3apaxeHHas» MSX-DOS B xone paboThbl
3aMeHseT Co60M «4UCTbIe» BEPCUM CUCTEMBI Ha APYTrUX AUCKAX.

®dainosbie BUPYChbI

Pa3zpaboTaHHble onsa MSX chalnnoBble BUPYChl, Kak MpaBuo, «XUByT» B (hanax Tuna COM. B nepBbix baliTax 3apa’eHHOro
(barina 06bIYHO BMPYCOM 3anmMChbiBaeTCA KOMaHAa nepexofa Ha OCHOBHOE TeN0 BUpYyCa, KOTOpPOe AOMUCLIBAeTCS K thanny.
Takum 0bpa3oMm, Npu 3anycke BUPYC NePBbIM NOyYaeT yNpaBiaeHWe, BbIMOJHAET HEKOTOPblE AEACTBUSA 1 3aTEM 3aMycKaeT
CcaMy nporpammy.

CuTyaumm, BO3MOXXHbIE MPY 3apaXkKeHN BUPYCaMu

M0 HEM3BECTHLIM MPUYNHAM YBEINYWIICA pa3Mep, N3MEeHMNack JaTa W BpeMs co3paHus danna tuna COM, nameHunach
AnvHa KoMaHaHoro npoueccopa (COMMAND.COM). - YBenn4mnocb KoAn4ecTBo ¢annoB Ha aucke. - Nossunocb coobuieHne
«1 file(s) copied». - Ha gucke nosBMAUCH «MJioOXme» KJlacTepbl WM yMeHbLIMACA 06beM AOCTYMHON OUCKOBOW MaMsiTh, XOTA
(balnbl He 3aMMCbIBaZINCb U HE YAANANNCH. - 3arpy3Ka Uan BbiMOJIHEHWE NPOrpaMMbl MAET AOJbLUE, YEM 0ObIYHO. - ABapUIHO
3aBepLIaTCs paHee HOpMaJibHO (PYHKLMOHMPOBABLUME MPOrpaMMebl. - 3aXUraeTca Namnoyvyka obpalleHnsa K AMCKoBoay,
KOrfa B 3TOM HeT 04eBMAHOW HEOHBX0AMMOCTHN. - MalwnHa HaxoauTCS B 6ECKOHEYHOM LIMKIe aBTOMATMYeCKOro pecTapTa. -
MosBMANCL HEOOBACHMMbIE 3aBUCAHNS WM Mepe3arpy3kn CUCTeMsI. - MosaBmnock cooblleHne 0 3alinTe AUCKEThLI OT 3anncu
npv 3arpy3ke nNporpamm C 3alluLeHHbIX 0T 3anucK gucket («Write protect error»).

MoMHWTe, 4TO COOM BO3MOXHbI 1 U3-3a HEUCNPABHOCTU 060pynoBaHNa — cHoiHble BAOKM Ha AUCKe, KOH(NKTbI afanTepos,
HECOBMECTUMOCTb KOHTPOJIZIEPOB 1 YNPaBSeMOro uMm 0bopynoBaHns,cbon B MUTAOWEN CETU, MOBPEXAEHNE Ha NnaTe,
6onbwne KonebaHns TemMnepaTypsl, BAAXHOCTU, 3aMbIIEHHOCTb, N U3-32 HEKBAIM(PULVPOBAHHOIO UJIN HEAKKYPATHOMO
06pallleHns C KOMMbIOTEPOM.
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2.23.3. KoMmnbloTepHbIe YepBHU

KoMMbloTEPHLIE YePBU — 3TO MPOrpaMMbl, MepeckiiaeMble Mo ceTam 3BM, 3axBaTbiBaloWMe BCe PECYPChbl 3apaXKeHHOro
KoMMbloTepa Aas cBoei paboTbl N/Mnn KpagyLwue nHMopMaLno 419 CBOEro «X03siMHa». Kak npaBuo, YepBu He cofepxaTt
pa3pyLlatoLlen KOMMOHEHTHI.

Mockonbky ana cuctembl MSX B CCCP noka uMernTCa TOJIbKO JIOKasibHble CeTW, Takon TUM BPeLOHOCHOr0 MPOrpaMMHOro
obecneyeHns UMeeT YUCTO NO3HaBaTeNbHbIN UHTEPeC.

2.23.4. MeToabl 3aWuUTbl UH(pOpMaLLUK

MOXKHO BbIAENUTL Cedylole MeTOAb 3aLLMThl MHAOPMALINK:

o TexHO/orn4yeckne n TeXHNYeckmne MeToabl
e OpraHu3aunoHHble METObI
e [IpaBOBble MeTOAbI

TexHoNornyeckne MeTolibl BKIOYaOT B cebs MeToAbl pa3paboTkn U NMPUMEHEHWS Pa3INyHbIX aHTUBUPYCHbLIX NporpamMMm —
Nporpamm, KOTopble MOryT 0BHapYXNTb, IMKBUAUPOBATL WU NPefyNpeanTb 3apaXeHue.

OnHako, K coxaneHuto, 6ONbLUIMHCTBO NMEIOLLUXCA aHTUBUPYCHBLIX NPOrpaMM MOryT 06Hapy>XMBaTb TOJIbKO U3YYEHHbIE K
MOMEHTY pa3paboTKu aHTUBMPYCHOM NporpaMmbl BUPYChl. BHOBb pa3paboTaHHbIe BUPYChl HE [ETEKTUPYIOTCS.

KpoMe 3T0ro, WNPOKO NPUMEHSIOTCS METOAbI WNdPoBaHUA UHPOPMaLUK, 4NN 3alUUTEl OT TeX, KOMY He pa3peLleHo e
MoJib30BaThCS.

Hy>XHO TakXXe UMeTb B BUAY, YTO 3/IeKTPOHHbIE YCTPOWCTBA M3/yYaloT paanaluto, KoTopas MoXeT BbiTb 06HapyXeHa, 1 B
C/ly4ae MpoCTbIX «CEPUIAHBIX CUFHANOB» — BOCCTAHOBJIEHA [elleBblM 3JE€KTPOHHLIM NOACAYLWWBAOWMM YCTPONCTBOM,
OfHaKo 3aLiMTa Npu NomMoLLy usmyecknx bapbepos cumTaeTcs B chepe 06pa30BaHNS 3KOHOMUYECKM HEOMPaBAAHHOM.

npaBOBbIe MeTOAbl BK/OYaloT B cebs HOPMblI aAMWHNCTPATUBHOI O U1K YroJ1I0BHOIr 0 npaBa, NPUMEHAEMOr 0 K pa3pa60TH|/|KaM
BPEeLOHOCHbIX NporpamMm. Takme HOPMbI Y Hac Noka TOJIbKO pa3pa63Tb|Ba|OTca.

OpraHun3aLnoHHble MeTObl BKJIOYAIOT B cebs y4YeT TOro, Kakas uHopmauus TDE6YETCH, KaK OHa XPaHWUTCA, KakK 00ro, Kak
OHa nomeYvaeTcs, KTO el BflafieeT, Kak oHa O6pa6aTbIBGETCﬂ, KTO U KaK MOXeT UMeTb K Hel AoCTyn.

OCHOBHbIe peKoMeHOauuMu n TpeGOBaHMﬂ no 3auuTte qu)opMau,uu

e llcnonb3yiTe nporpaMmHoe obecrnedyeHune, NoayveHHoe (MprobpeTEHHOE) TONLKO OT WL, UKW OPraHU3aLnin, KOTOpPbIM
Bbl nosHoCTbI0 gosepseTe. MpuobpeTanTe NporpaMmbl 3aKOHHbIM 06pa3oM, NMOCKOJbKY 3aliuTa OT KOMUPOBaHMUSA
MoXeT 6blTb BbIMOJHEHA B BUAE BMPYCOB, @ YKPaLeHHble NPOrpaMMbl MOFYT OKa3aTbCA TPOSHCKUMU KOHAMU UK
nporpaMMamMu, NHMULMPOBAHHLIMU BUPYCaMMU.

e He paboTaiTe c opurnHanamu UCTpubYyTUBHBLIX ONCKOB. [lenanTe C HUX (eCM 3TO pa3peLleHo NOCTaBLLUKOM) KOMuK
1 paboTanTe C KONUAMMW.

e Jlyywe uMeTb He 0OfHY, @ HEeCKOJIbKO Konwuid. MoA pyKon Bcerga AoJiKHa ObiTb 3aWwuWéHHas OT 3anucy auckeTa C
«yncTon» MSX-DOS, obonoykorn ND, aHTUBMPYCaMK N yTUANTaMU BOCCTaHOBNEHMS FIXER, DBG, VFY, DSKVER 1 T.n.

e He nosib3ynTechb «4yXMMn» ONCKETaMN Ha CBOEM KoMMbioTepe. He 3anyckanTe C HUX OMepaunoHHY0 CUCTEMY U
nporpamMmel. He naBanTte cBow AUCKeTbl Ans paboTel Ha ApYyrvx KoMmnbiloTepax. He 3anyckanTe nporpammel,
Ha3Ha4yeHne KoTopblX Bam TO4YHO Hen3BeCTHO.

e B koHue paboTbl AenanTe Konum TOro, 41o 6bINO CAeNaHO, Ha AUCKaX-apXuBax, C KOTOPbIMW He BeAETCSA HUKaKas
apyras paboTta, KpoMe 3anucy Ha HUX KONWUIA annos. Jlydlie BCEro KOMMPOBaTh NCXOAHbIE (aliibl MporpaMm B
TEKCTOBOM BuAe (B TOM 4ucne u nporpammel Ha a3bike BASIC — B koge ASCIl). MNepen KoNMpoOBaHWEM BbIKJIIOYNTE
HEHa[oAro KOMMbLIOTEP U 3aTeM 3arpy3uTe «4nucTyto» MSX-DOS unun ND. MNepen KONMpoBaHMEM MOXHO MPOCMOTPETb
hann, HO Heb34 3anyckaTb HUKaKMe NporpaMMbl.

e Ecnv Bbl xoTnTe nopaboTaTb Ha yXXe BKJIOYEHHOM KeM-TO KoMmnbloTepe MSX, 0643aTeNbHO BLIKJIYNTE €ro
HEHaJoAro 1 3aTeM NPou3BeanTe 3arpy3Ky Co CBoel AUCKeTbl. KoMmbloTep MOr 6biTh YMbILAEGHHO AW CAyYalHO
3apa)kéH BUPYCOM, a ero BbIKJIl0YeHNWe, K CHaCTbio, YHUHYTOXKaeT BCe BMUPYChI.

e Ecnin Bbl MOHAAN, 4TO AUCK 3apaXéH BUPYCOM, BbIKJIIOYMTE KOMMbIOTEP, 3arpy3nTe «4UCTYI0» CUCTEMY C 3TaJIOHHOrro
ancka MSX-DOS wau ND, nepenvwunTe aisbl C 3apaK€HHON ANCKETHI, 38 UCK/0YeHneM anios Tuna COM, SYS, 0BJ,
GM (a ny4we BCero nepenucbiBaTb TONbKO TEKCTOBble (haifibl), Ha YUCTYIO AUCKETY, OTHOpMaTUPYNTe K
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0TBEPUDUNLNPYATE 3aparKEHHYIO ANCKETY U BOCCTAHOBUTE Ha Hel daiibl.
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